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THE ENGINEER. 


THE FUTURE. 

WE have entered upon a year which is likely to be dis- 
tinguished by a very extended development of commercial 
enterprise, and a corresponding activity in most branches 
of constructive art. We had become so accustomed to the 
rapid progress of all those great works of improvement in 
which engineering and mechanical talent find their employ- 
ment, that their continuance was regarded as almost a 
matter of course. The events of the past year have shown, 
however, that whilst none of these works can be carried on 
without capital, capital can only be counted upon where it 
is likely to earn a fair reward. And it is to the increasing 
commercial wants of nearly all parts of the world, coupled 
with the circumstance that vast aggregates of capital, with- 
drawn from the ordinary channels of enterprise, are now 
lying dormant, that we may fairly look not only for an 
early and general resumption, but for a very considerable 
extension of the labours of the engineer and artisan. Whilst 
our trade with the United States, France, and Germany 
offers the prospect of a moderate increase, there is every 
indication of a great extension in our commercial inter- 


course with nearly all the colonies, and with Mussia, | 


Brazil, Spain, Portugal, China, and Japan. We have fre- 


quently pointed out the interest which engineers and me- | 
chanics have in these prospects. For every addition to our | 
present one hundred and odd millions of foreign exports, | 


new steamships, new railways, new towns, new manufac- 
tories—in short a new instalment of all of that varied means 
of material progress are brought into existence. India has 
taken about twelve millions in value of British pro- 


ducts yearly, but who shall estimate the trade and | 


the corresponding improvement of that country when 
its vast plains and rich valleys shall have been fairly opened 
to the agencies of civilisation? Nearly fifty millions of 
money are already being expended on Indian railways and 
in establishing steam navigation upon the Indus and the 
Ganges. Within two or three years an uninterrupted 
railway communication will extend from Calcutta to Lahore, 
almost to the Affghanistan frontier—a distance of nearly 
1,100 miles—the Great Indian Peninsula line of 1,235 


miles, will be finished also, connecting Bombay with Cal- | 


cutta and Madras; the Bombay, Baroda, and Central 
India will have extended 330 miles north of the capital 
of Western India; the Madras lines will have inter- 
sected the southern portion of the peninsula; the 
Scinde Railway will have opened the rich districts 
of the Punjaab to the thriving port of Kurrachee ; 
another railway of 450 miles will have intersected the rich 
province of Oude, whilst important lines of light-draught 
steamers will throng the waters of the Indus and the 
Ganges. India is at last brought under civilised rule, and 
there can be little doubt that its immense resources are to 


be turned immediately to account, not only to the great | 


advantage of the Indian provinces, but quite as much also 
to that of our own manufactures and commerce. It is the 
opinion of those who are most conversant with the matter, 
that our future cotton supply is to be drawn mainly from 
India, the great plains of the Coromandel coast and the 
valleys of the Kistna and Godavery having a capacity equal 
to the production of more than five times our total present 
consumption of that staple. The Board of Trade has been 


already memorialised upon the subject of the cultivation of 


flax and the rearing of sheep for wool in India, and it is 
probable that a very large portion of our supply of those 
staples also will be eventually drawn from that country. 
In five years India will doubtless have furnished a market 
for British products equal in extent to our present exporta- 
tions to the United States, or say £20,000,000 annually. 
This will not only lead to the establishment of new lines 
of shipping, but to the construction also of works of im- 
provement of every kind in India, and to a considerable 
material progress at home. 

Australia, exhaustless in its resources of gold and copper, 
and already receiving more than eight millions annually 
of our exports, or more than double the importation of 

sritish products into Canada, is progressing rapidly in 
population and commercial importance. Very extensive 
lines of railway have already been undertaken, and eight 
millions of home capital are about to be expended upon 
these works in Victoria alone. The corresponding wants 
of New South Wales are likely to be equally extensive. 
With the early establishment of an independent line of 
Australian steamers, by the way of Panama and Tahiti, 
the intercourse with the mother country is likely to be 
greatly extended, and there can be no doubt that Australia 
will vet furnish one of the very best ficlds of employment 
for our engineers and mechanics. : 

The approaching completion of the Grand Trunk Railway 
promises to lead to increased settlement and material 
improvement in Canada. The liberal Government grants 
of excellent lands have attracted the attention of emigrants, 
and during the coming summer many thousands will have 
taken up their abodes in that colony. Within a short time 
a great ship canal will doubtless be opened between Lakes 
Huron and Ontario, whereby Canada will become the 
thoroughfare of a very large part of the commerce between 
and upon the great American lakes. Before the end of 
this year a great line of railway will have been completed 
between the castern and western portions of Canada, the 
total length being 1,125 miles. Increased efforts are being 
made also to establish steam communication with that 
colony on a scale commensurate with its growing commer- 
cial importance. Under these influences, Canada is likely 
to furnish a greatly increased .trade with the mother 
country, whilst it will present further and still better 
opportunities for those who are qualified to carry out the 
great works of engineering and general improvement to 
which that trade must lead. - 

Considerable works of improvement are being carried on 
at the Cape. An immense breakwater, larger even than 
that at Plymouth, and a line of railway 54 miles in length, 
are among the works already in hand. 

Among foreign nations Russia is undergoing a very 











| is attended with the nuisance of smoke. 


rapid improvement, and promises to attain to a commercial 
importance of the first rank. The very liberal policy of 
the present Emperor is doing much for the country. The 
emancipation of the twelve millions of serfs will be accom- 
plished gradually during the next twelve years, although 
the influence of this great step will be immediately felt. 
The tariffs on foreign importations were greatly modified 
more than two years ago, and our steam communication 
and general commerce with Russia have already become 
very extensive and profitable. Forty-five millions of 
French capital are being expended upon a comprehensive 
system of nearly 2,600 miles of railway, connecting the 
Baltic with the Black Sea, besides important lateral lines 
through some of the most productive provinces of the 
empire. The steam navigation likely to be employed in 
the Black Sea, and in the Sea of Azof, will be of great 
extent, whilst the Volga, the Don, the Kouban, and others 
of the principal rivers, will soon be navigated by regular 
and important lines of steamboats. Russia has taken a 
great step in civilisation, and, apart from her military power, 
is likely to rank, at an early period, among the first-class 
nations of the world. The Russian courts of justice have 
been re-organised, the liberty of the press extended,education 
provided for, and altogether a decided advance has been 
made towards the highest modern civilisation. In a merely 
selfish point of view this result is of much consequence 
to Great Britain, as an extensive market will be opened 
for our products, and a considerable additional employment 
will be given to our steamship lines and general shipping. 

Brazi! is experiencing the advantages also of an en- 
lightened policy, and is making encouraging improvement 
in railways, manufactures, and mining industry. A large 
amount of English capital, and a considerable number of 
English engineers and workmen, have already found em- 
ployment in Brazil. Our trade with that country, which 
has doubled since the first establishment of the Brazilian 
steamship service, is likely to attain an extent equal to 
that of our present Indian commerce. 

Spanish and Portuguese railways are being extended 
also with considerable vigour, and the result is already 
visible, not only in a marked improvement in those 
countries, and in an increase of their respective national 
revenues, but also in a decided extension of their trade and 
genera] intercourse with this country. There is hardly 
any people so uncultivated, or naturally indifferent to pro- 
gress, that they can long resist the powerful influences of 
civilisation when once brought into continual contact with 
more enightened communities. Spain and Portugal will 
furnish no exception to this general rule. 

In China also, although real progress must inevitably be 
slow, the imitative faculties of the people, now that they 


have been fairly brought into intereourse with the rest of 


the world, must lead them to adopt many of those appli- 
ances which, as they cannot fail to see, have given such 
preponderating power to other nations so vastly inferior in 
population. The introduction: of the steam engine into 
China is a matter of course. Railways will inevitably 
follow, and it is entirely probable that by the end of a very 
few years as many English engineers and workmen will 
have found employment in the Celestial Empire as are now 
engaged throughout our Indian possessions. Japan also, 
in proportion to its extent, will exhibit similar results. 

Of all this prospective commercial and material develop- 
ment, a good portion will be going on during the present 
year. The most sagacious statesmen and political econo- 
mists predict an early period of general civilisation and 
commercial progress in all those portions of the world with 
which our intercourse has been heretofore so much re- 
stricted, and practical men can readily foresee in such a 


state of things a corresponding extension of the field of 


labour of the engineer, the manufacturer, and the artisan. 


During the present year the general course of mecha- | 


nical improvement (which is all the more comprehensive 
by reason of the diffuse character which it now bears) will 
have kept pace with that of previous years, and will have 
added new powers to the appliances of the engineer, and 
fresh resources for new achievements of his skill. It is 
altogether probable that, with the present rapid increase 
of steam navigation, a decided economy will be obtained 
in the use of steam in marine engines, Vessels are. being 
constructed with the intention of reducing the present 
rate of consumption of fuel one-half, and from the known 
efficacy of the proposed means of improvement, there is 
a good prospect that this expectation will be realised. In 
the latest practice, steam of increased pressure is being 
used with a much higher degree of expansion. ‘True 
economy lies unquestionably in this direction. A decided 
advantage is known to be attainable by superheating the 
steam, especially wherever it is to be expanded to a con- 
siderable degree. It is not so much for any new facts 
upon this subject as for renewed and persevering attempts 
for the practical adoption of these means of improvement 
that we are to look during the year. It is probable also 
that further attempts will be made to render surface con- 
densation entirely practicable for the es of sea-going 
steamers. The difficulties in this,as inthe other respects 
just mentioned, are at most only of a mechanical nature, 
and those best qualified to judge of the subject are the 
most positive that these difficulties can be fully overcome. 

It is to be hoped, as it is indeed probable, that iron ships 
will be henceforth made as nearly fire-proof as possible. 
Such an improvement alone would, if at once adopted, 
distinguish the present year. 

By the end of the year it is probable also that a very 
great advance will have been made toward the general 
adoption of arrangements for burning coal without smoke. 
The chemical and practical truths which have been so long 
urged upon consumers of coal are at last receiving their 
due attention. As burned in most situations, it is an undis- 
puted fact that one-third of our strong eaking coalsis entirely 
wasted, whilst, as if that were not enough, the circumstance 
Under these 
circumstances, the best engineering could not reduce the 
consumption of coal in steam engine furnaces much below 
41 lb. per horse power per hour; whereas, with proper 


| combustion, the limit, with no other improvement, would | 
The tardy but final recognition of the abso- | 


be but 3 lb. 


' decarbonised steel. 








lute necessity of mixing coal-gas with its due quantity 
of air, in order to effect its combustion, will be the means 
of introducing a cheaper and really better variety of coals 
into use in our steamships, including those also of the 
Royal Navy. With similar provision, and the use of 
simple and inexpensive arrangements for facilitating the 
mixture of gas and air in locomotive furnaces, the same 
kind of coal is being gradually substituted in place of coke 
for railway purposes. 

Agricultural machinery, of such importance in itself, is 
likely to receive a full share of improvement during the 
present year, It was only during the past year that the 
economy of steam over horse power in ploughing was defi- 
nitely ascertained, and it is evident that the demonstration 
of that fact must lead to a rapid introduction of improved 
machinery. The great concentration of our population into 
the cities and towns is gradually extending the demands 
upon the agricultural capacity of the kingdom. ‘There can 
be no doubt that, under such a stimulus, agriculture will 
attain its just position as a science, nor that it will be 
conducted, like any other large business, upon an extensive 
scale, with the aid of every possible chemical and mechani- 
cal improvement, and with the greatest practicable division 
of labour. Those who, looking beyond the routine of farm- 
ing, regard the ultimate capacity of the soil, together with 
the vast resources of phosphates and ammonia which are 
afforded by the numberless kinds of waste matter which 
are now dissipated with such injury to the general health, 
already see the means of doubling our present rate of agri- 
cultural production, at the same cost per unit of the pro- 
duct as at present. The utilisation of the sewage of towns, 
and of the broken fish along our coasts, is connected with 
this subject, and will, when accomplished, add greatly to 
the resources of our soil, besides relieving us of a heavy 
payment to the Peruvian Government for guano. 

A considerable field of inquiry and improvement is open 
to the telegraph engineer, although the conditions essential 
to the success of long submarine lines are believed to be not 
only established but entirely practicable of attainment. 
The principal interest which now attaches to ocean tele- 
graphs is in respect to their extension as commercial 
enterprises, 

For the past two or three years the manufacture of 


| malleable iron has been in a transition state, and, notwith- 


standing the disappointment which followed the attempts of 
Mr. Bessemer to make such iron without the intervention 
of the puddling process, there is still a good deal of confi- 
dence in the ultimate attainment of such a result. Some of 
the highest authorities in such matters at first denied that 
stcel could be made by Mr. Bessemer’s method ; but since it 
is perfectly established that the decarbonisation of crude 
iron by its own heat, as it is taken from the blast furnace, 
will prodace the finest cast steel, there is equal ground for 
the presumption that malleable iron may be ultimately 
made in the same manner, since, according to all we know 
of the subject, malleable iron is chemically the same as 
It is at the same time probable that 
since steel thus made is likely to become considerably 
cheaper than rolled iron, the former will supersede the 
latter in a great variety of applications, Steel is of course 


| altogether superior to iron where strength and lightness 


only are requisite, and these conditions are of such general 
application that a little thought will show that the former 
may be substituted for the latter in numberless cases when- 
ever the cost of both shall have become the same. Where 
only a few years ago it was supposed to be impracticable 
to employ iron for shipbuilding, steel has already taken its 
place in many instances, It 1s quite probable that, sup- 
posing the cost to be the same, steel would be preferred to 
iron for railway bars, asalso for many other applications of 
hardly less importance, These considerations lead to the 
opinion that the Bessemer process, having been proved 
adequate to the production of cheap and good steel, has 


| already attained a national importance, since there is no 


doubt that ores can be found in England which shall 
answer all the requirements of the new method with the 
same success as the Swedish iron thus far employed. A 
considerable instalment of progress in the manufacture and 
adaptation of steel may be accordingly expected during the 
present year. 

The substitution of steam for horse power in canal haul- 
age, as in ploughing, has only been detinitively determined 
within the past year, but the considerable importance of 
the new application will lead to its early and general adop- 
tion. Tne ENGINEER has furnished, from time to time, the 
fullest particulars concerning this subject, and little more 
remains to be said of it until further improvements shall 
have been made in the boats and in the application of the 
propellers. 

Some extraordinary examples of bridge construction are 
exhibited by the great works which are being carried on 
at Saltash and at Montreal. At the latter place, the great 
Victoria Bridge, nearly two miles in length, will have cost, 
when finished, £1,400,000, and it is a question whether our 
system of construction is not wrong when such an outlay, 
equal to that required for 140 miles of well built railway, is 
incurred in crossing a single stream. ‘The proportionate 
cost of the great bridge at Saltash is no less, being nearly 
half a million, fora length of about halfa mile. In America, 
a single span (suspension) of 882 ft., bridges the Niagara 
river at an elevation of 230 ft. above the water, and although 
a double accommodation is provided for a railway and high- 
way, the cost was but £90,000. Another span of 1,200 ft., 
and at a greater height, is being carried, at less cost 
across the Kentucky River, and the same engineer has 
offered to construct a safe and permanent highway bridge 
across the Mississippi, with a single span of 2,600 ft. The 
excellent success with which Mr. Vignoles has carried out 
some large examples of suspension bridges on the Continent, 
affords ground for the belief that the same principle may 
be further applied, probably in combination with the level 
truss, for railway purposes. Warren’s girders have already 
reduced the cost of bridging to reasonable limits, where a 
good foundation can be obtained for the numerous piers 
required for short spans. But some system should be 
adopted, whereby the great cost of such foundations, in 
difficult situations, may be obviated by spans of greatly 
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increased width. A modification of the suspension prin- 
ciple promises the best solution of the problem, and it is in 
this direction that early and considerable improvement is 
to be anticipated in bridge construction. 

It is to be hoped that the subject of boiler explosions 
which, under the investigation of merely mechanical ex- 

rimenters, still remains surrounded with nearly all of 
its original mystery, may receive renewed attention 
from a more philosophical class of observers. ‘The circum- 
stances attending the circulation of water in boilers of 
various forms, the circumstances under which steam may 
be superheated whilst in contact with water, the circum- 
stances attending the ebullition of non-aerated water, and 
the possible decomposition of water in steam boilers, all 
require minute and protracted attention. Whoever shall 
undertake and complete the investigations indispensible to 
a full and satisfactory solution of these points will have 
established for himself a fame not less brilliant or en- 
during than that achieved by our great chemist in the 
discovery of the principle upon which safety lamps might 
be constructed for miners. The renewed and intelligent 
interest with which these subjects are now regarded 
promises to lead to early and important discoveries. 

In warfare, Armstrong’s gun is likely to influence the 
results of future sieges, as its great power, when firing 
shot of sufficient density, will make it a formidable engine 
in storming as well as in the field. There is a probability 
also that breach-loading cannon will be eventually per- 
fected, at least to such an extent as to warrant their sub- 
stitution for ordinary heavy ordnance. Recent experiments 
appear to show that from five to ten discharges a minute 
can be maintained without fouling or heating the gun to 
an inconvenient extent. With the increased attention 
now being paid to these matters by rival nations, we may 
look for a further advance in the construction and manage- 
ment of ordnance. In naval warfare it is less probable 
that any great change will be made in the mode 
of attack and defence, although numerous plans have 
been put forward with the intention of running down 
or blowing up an enemy’s ship. Among these, the 
method of submarine attack furnishes an opportunity 
for a considerable development, and would be likely 
to effect the most destructive results. As _ the 
certainty of enormous destruction in war is the best 
guarantee for the preservation of peace, the greatest pos- 
sible improvement is desirable in the means of attack and 
defence. 

The improvement of the metropolis in sanitary and 
ornamental matters, and in respect of better communi- 
cation, will every year engage increasing attention. The 
first great work of this kind is of course the removal of 
the sewage ; and we shall know by the time several 
millions have been spent for that purpose, whether such 
means are sufficient for the purification of the Thames. 
That an appreciable amelioration will result is likely, but 
it is much to be regretted that, whilst the matter was 
pending, some cheaper, more effectual, and infinitely more 
profitable arrangement was not adopted. The drainage 
scheme is a make-shift, and nothing better, and must be 
followed by the ultimate adoption of a more rational 
method of treatment for the rich fertilising matters con- 
tained in our sewage. A wider distribution of wealth 
and a growing taste must lead to some decided step towards 
improving the appearance of our great capital. What- 
ever commercial and moral grandeur London may possess, 
it certainly presents the least possible magnificence in its 
structural character. The inconvenience resulting from 
the narrow, crowded, and tortuous character of our older 
thoroughfares, and from the antiquated arrangement of 
so many of our commercial and private buildings, must 
ultimately compel a considerable change. The increased 
prospective value of property will soon furnish the occa- 
sion for a reform which would be so acceptable to good 
taste and common convenience. ‘This movement would 
be attended with the necessary improvement of our street 
communication and the extension of, street railways 
throughout our — business thoroughfares. Much 
is likely to be done in these respects during the present 
year. 

The arrangements for a great international exhibition in 
1861 will also occupy a share of attention during the year. 
A good deal of difference of opinion exists as to the pro- 
— of holding such an exhibition, but if it be once 

ecided upon, there is no reason that it should want the 
substantial support of all classes. England should not be 
allowed to make a great failure in a case where there could 
be no question of the national ability to create and support 
such an undertaking. It must be well done or let alone 
altogether. 

In all these varied subjects of commercial, industrial, and 
social improvement, with the fruit of which the yea upon 
which we have entered is so full of promise, ‘HE ENGINEER 
will strive to maintain its accustomed ground, holding an 
even course between all extremes of opinion, dealing out to 
each topic of permanent or passing interest its fair share of 
discussion, and striving at all times to supply the greatest 
possible amount of information upon every subject 
embraced in its comprehensive province, In seeking to 
accomplish these ends we shall at all times welcome the 
co-operation of our readers and correspondents in all parts 
of the world. A vast amount of valuable information may 
be developed by full and candid discussions in the columns 
of THE ENGINEER. We would also cordially invite the 
contribution of whatever matters of local information may 
be deemed of interest to our readers. Information of the 
ae of new works, the trial of new inventions, the 

etails of tests of machinery, and practical experiments of 
all kinds, together with such general items of intelligence 
as find their best place in a widely circulated engineering 





journal, will be very heartily welcomed and as gratefully 


acknowledged at all times. 





RAILWAY BETWEEN SARDINIA AND Lomparpy. — The small | 
section of the railway between the Ticino and Milan as yet un- | 
finished will be completed in the month of Febraary, and the opening | 
of the entire line will permit the journey from Turin to the Lombard 
capital to be performed in six hours, allowing ample time for the ex- 
amination of passports and baggage at the frontier. 
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ON THE RESISTANCE OF TUBES TO COLLAPSE, | round the pipe and make it water-tight. The object of this pipe 


By Wirtr1aM Farrsarrn, Esq., C.E., F.R.S., &c. 


| was to allow the air from the interior of the tube D to escape 
| during the collapse, and so to place it, as nearly as possible, under 


TuE following experiments were undertaken at the joint request | the same circumstances as the flue of a boiler. 


of the Royal Society and the British Association for the Advance- 
ment of Science. Their object is to determine the laws which 
govern the strength of cylindrical vessels exposed to a uniform 
external force, and their immediate practical application in pro- 
portioning more accurately the flues of boilers for raising steam, 
which have hitherto been constructed on merely empirical data. 

It is well known that the immense extension of the application 
of steam power, and the constant inducement to economise as far 
as possible the fuel necessary for its production, together with the 
growing tendency to employ the expansive principle, has caused a 
general increase of the working pressure from 10 |b. to 50 lb., and 
even in some cases to 150 lb., on the square inch. Unfortunately, 
however, our knowledge of the principles of construction has net 
kept pace with our desire to economise, and hence the change has 
been accompanied by an increase of dangerous and fatal accidents 
from boiler explosions. Investigation has frequently shown these 
lamentable catastrophes to have arisen from ignorance of the im- 
mense elastic power of steam, and from a want of knowledge of 
the forms of construction best calculated to retain an agent of 
such potent force; and as explosions become more frequent in 
proportion as the pressure is increased, it is the more necessary to 
inquire into the causes of such disasters, and to apply such reme- 
dies as may effectually prevent them. 

In order to save space and to increase the generative powers of 
boilers, internal flues and tubes have been generally adopted, and 
that without sufficient attention to proportioning their diameter, 
length, and thickness of plates, so as to ensure safety on the one 
hand and economy of material in its judicious distribution on the 
other. Hitherto it has been considered an undisputed axiom 
among practical engineers, that a cylindrical tube, such as a 
boiler-flue, when subjected to a uniform external pressure, was 
equally strong in every part, and that the length did not affect the 
strength of atube so placed. But although this rule may be true 
when applied to tubes of indefinite length, or to tubes unsupported 
by rigid rings at the extremities, itis very far from true where the 
lengths are restricted within certain apparently constant limits, 
and where the ends are securely fastened in frames, which prevent 
their yielding to an external force. 

In some experimental tests to prove the efficiency of some large 
boilers, the author had some misgivings as to the strength of the 
internal flues to resist a force tending to collapse them. In these 
experiments it was found that flues 35 ft. long were distorted with 
considerably less force than others of a similar construction 26 ft. 
long. This anomalous result led to further inquiry, which being 
far from satisfactory, the present series of experiments were insti- 
tuted, with, it is believed, very conclusive results. 

In order to have every facility for conducting these experi- 
ments, application was made to the directors of the North 
Eastern Division of the London and North Western Railway, for 
permission to conduct them under their large octagonal engine- 
house at Longsight, near Manchester, where the necessary pumps 
and cranes were at hand. To this request the directors gave their 
cordial assent, and in this position I had the benefit of the 
suggestions and experience of Mr. J. Ramsbottom, the company’s 
engineer, and also the constant attendance of Mr. R. B. Longridge, 
the engineer and chief inspector to the Association for the Pre- 
vention of Boiler Explosions. To both those gentlemen I tender 
my best acknowledgments for the able and efficient assistance I 
have received from them during the whole time occupied in con- 
ducting the experiments. 


To attain the objects of the experiments in a satisfactory manner 
it was necessary that the apparatus should be of great strength, 
and of dimensions capable of receiving tubes of considerable length 
and diameter. For this purpose a cast-iron cylinder was pre- 
pared, 8 ft. in length, 28 in, in diameter, and 2 in. thick of metal, 
for the reception of the tubes to be experimented upon. This 
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cylinder was placed upon some balks of timber, in one of the 
locomotive pits, immediately under the shearlegs A, A, for 
the convenience of lifting and replacing the heavy cover of the 
cylinder, which had to be removed at the close of each ex- 
periment. A small pipe, a, a, connected the force-pump, B, with 
the interior of the cylinder; and another, b, 6, communicated with 
the steam. pressure gauges at c, which exhibited the pressure in the 
cylinder during the experiment in lbs. per square inch: to ensure 
accuracy two gauges were employed, one of Schaeffer's and the 
other of Smith’s construction, and the indications of these were 
checked by an accurate safety-valve, d. A small cock, ¢, served 
to let off the air contained in the cylinder when necessary. 

Fig. 1 is a section of the large cylinder. The top and bottom 
covers, f and g, were made of strength proportionate to that of the 
cylinder, to which they were secured by 1-in. bolts placed 3 in. 
apart. In the bottom cover, g, a hole was drilled, to receive the 
rod and screw-nut k, which supported the tube D to be experi- 
mented upon; and through the top passed a 2}-in. pipe, m, in- 
serted in the cast-iron end of the tube D. On the end of this pipe 
was a large nut, which screwed down upon an_india-rubber 


| washer on the cover of the cylinder, so as to close the opening 








The whole of the experiments were effected by means of the 
hydraulic pump, by which water was forced through the pipe a a 
into the cylinder C; thus driving the air in a highly compressed 
state to the upper part of the cylinder, whence, when a very high 
pressure was required, it was deemed advisable to let it escape by 
the cock e, and to effect rupture through the medium of water 
only. In both these cases a perfectly uniform pressure was en- 
sured upon every part of the tube to be collapsed. 
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These preparations having been made, and the pressure-gauges 
carefully adjusted, the experiments proceeded as shown in the fol- 
lowing tables. 

The first experiment was upon a tube 4 in. in diameter and | ft. 
7 in. long between the cast-iron ends, to which it was rivetted 
securely and brazed. It was composed, as in the other experi- 
ments, of a single thin plate, bent to the required form upon a 
mandril, and rivetted and also brazed to prevent leakage into the 
interior. This tube having been fixed to the cylinder covers in 
the manner described above, the pump was applied, and gradually- 


increasing force given to its exterior surface, until its powers of 


resistance were overcome. During the experiments the precau- 
tion of allowing the air to escape at high pressures was found 
absolutely necessary, as the tubes generally collapsed with an ex- 
plosion of the suddenly-compressed air in the tube D, Fig. 1, 
accompanied by a loud report as it made its escape by the pipe m. 
These explosions give pretty correct indications of what takes 
place when the internal flues of boilers collapse. 

It has long been a desideratum to determine some law by which 
the engineer could calculate the proportionate strength of the 
internal flues. Hitherto we have acted upon the principle that 
the cylindrical flues, as ordinarily constructed, were considerably 
stronger than the outer shell; but this opinion has in reality no 
foundation in experiment, excepting only uncertain deductions 
from occasional explosions and the failure of vessels under high 
pressures in circumstances of a very variable and doubtful character. 
There have been no definite rules to guide us hitherto in propor- 
ioning the diameter, length, and thickness of plates of the flues, so 
as to correspond with the strength of the boiler; and even in cases 
where explosions have taken place from collapse, we have, it is to 
be feared, too frequently mistaken the actual cause. in consequence 
of the débris covering the site, and the force which has torn to 
pieces the outer shell. The anomalous position in which these 
constructions are placed has greatly retarded the application of 
science to their improvement, and there appears, in fact to be no 
rule known by which to attain uniformity of strength between those 
parts of a boiler exposed to an internal tensile and those exposed 
to an external compressive force. 

To supply this want, and to remedy certain anomalous results 
arising from defective forms of construction, it appeared desirable 
that these vessels should be subjected to direct experiment, and the 
laws of resistance as far as possible ascertained, and the necessary 
formula deduced for the future guidance of the practical mechanic 
and engineer. These objects have, it is believed, been attained by 
the results developed in the experiments enumerated in the following 
tables. 

EXPERIMENTS. 


RESISTANCE OF TUBES TO COLLAPSE. 

In these experiments the tubes were composed of plates of uni: 
form thickness, and of the form and size shown by the figures im 
the column of remarks. The form, after collapse, is also indi- 
cated by the woodcuts. 


TABLE I,—RESISTANCE OF 4-INCH TUBES. 


Diameter | 


Inches 





No. 


Remarks. 





Press. of 








| 
D. 4} 4 | 38 | 043 6 

| | | | 
E.|5| 4 | 60 043 | 43 
F.\6| 4/60] -043 | 140 | 

| | 

| ! = z 
N.B.—The figures are drawn toa scale of } iu. =1ft. The cross-sections 
are taken through the line a 6, where the collapse was greatest. The dotted 


lines show their form before they were subjected to experiment. 


On consulting the above table it appears that tubes of the same 
diameter and the same thickness of plates vary in strength when 
of different lengths. The tubes of 19 in. and those of 40 in. differ 
widely in their powers of resistance. Comparing the results of 
Experiments 1 and 2 with those of Experiments 3 and 4, we find 
that the latter, while of twice the length, bear less than half the 
pressure. Comparing these with Experiment 5, we find that tube 
E, 5 ft. long, or three times as long as A and B, exhibits only 
about one-third of their mean strength. Similarly, E, which is § the 
length of D, bears only about } the pressure. 

Tube F, Experiment 6, may be considered as composed of three 
distinct tubes, each 1 ft. 7 in. long. It was made with two per- 
fectly rigid rings, soldered to the outside of the tube to keep it in 
form, and prevent collapse at those points, The result of this al- 
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accompanied by such drawings, models, or specimens, as may be 
necessary to illustrate the subject. The drawings should be on a 
sufficiently large scale to be seen from a distance when suspended 
on the walls of a meeting-room. 

In regard to colonial produce of all kinds, it is absolutely 
necessary that a certificate from the governor, or other qualified 
person, should accompany the samples sent to the society, certify- 
ing that they really are the produce of the particular district 
referred to. The samples should be sufficient in quantity to enable 
experiments to be made, and an opinion to be formed of their 
quality ; and it is desirable that the cost price in the district from 
which they are forwarded should be given. In every instance the 
probable extent of supply, with the average yield, if cultivated, 
and whether similar articles have hitherto been exported from the 
colony, or not, and in what quantities, should be stated. 

All communications and articles intended for competition must 
be delivered, addressed to the secretary, at the society’s house, 
free of expense, either on or before the 3lst of March, 1859, or on 
or before the 31st of March, 1860. In the first case they will be 
considered during the session 1858-9; in the second case 
during the session 1859-60. This restriction, as to the date 
of receipt, does not apply to articles of colonial produce, in 
respect of which this list is valid until 31st December, 1860. 

Any communication rewarded by the society, er any paper read 
at an ordinary meeting, will be considered as the property of the 
society. Should the council delay its publication beyond twelve 
months after the date of its being rewarded or read, the author 
will be permitted to take a copy of the same, and to publish it in 
any way he thinks fit. 

Unrewarded communications and articles must be applied for at 
the close of each session, between the third Wednesday in June and 
the last Wednesday in July, after which the society will be no 
longer responsible for their return. 

By order, P. Le NrvE Foster, Secretary. 

December, 1858. 

PREMIUM LIST. 
SPECIAL PRIZES 
Swiney Prize (Spectau). 

Under the will of Dr. Swiney, a silver goblet, of the value of £100 
sterling, containing gold coin to the same amount, is presented on every 
fifth anniversary of Dr. Swiney’s death to the author of the best published 
Treatise on Jurisprudence. 

The next award of this pr 














will be made on the 20th of January, 1859. 


Tue Sociery’s Go.p Mepat (SPECIAL). 

A donation by Berjamin Oliveira, Esq., having been placed at the disposal of Vu 
councii, to be awarded as a special premium, they have decided to offer tie 
society's gold medal. 

For the discovery of a substitute for cotton, to be produced in such 
qnantities and such cost 2s will render it available for commercial and 
manufacturing purposes, 








Zé (Spectat).—A GoLp Mrpan. 
Mother gill. 

For the production of an incombustible paper, so as to render the ledgers 
of commercial men, bankers, Xc., indestructible by fire 


FOTHERGILL Pr 
This is offered in conformity with the will of the late Dr. 





Stock Prize (SreciaL).—SiILVER MEDALLION. 
This is offered in conformity with the will of the late John Stock. 


For a design for an institute, comprising a hall for lectures ‘and music, 
two or three class rooms, a readit and a library, which must be in 
one or in communication, offices, apartments for the librarian. The 
principal rooms should be so arr: < that they may be easily used together 
for the purposes of exhibition. The plan must be suited for an institution 
having 200 inembers, and be capable of extension so as to meet the wants 
of institutions having 1,000 members. Provision must be made for lighting 
and ventilating the whole of the building. Thedesign must be exhibited in 
the following drawings, which must be to a scale of 1-8th of an inch to a 
oot i— 

1. A general block plan. 

». A plan of each floor. 

At least two elevations. 

Sections showing the construction of all parts of the building. 
An estimate of the cost. 

.B,—All the dimensions must be figured on the drawings, 
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GENERAL LIST. 

The society's gold and silver medals will be awarded for communications on the 

Solowing subjects :—- 
Ciasses I, To IV.* 

1. For an account of the mode of occurrence, and of the uses of Cornish, 
Devonshire, and Dorsetshire clays, and the quantities annually worked. 

2. For an account of the different natural stones, whether limestones or 
sandstones, used for architectu purposes in the different large towns in 
the United Kingdom, stating the comparative durability, price, special use 
and general statistics of each, together with suggestions for preven 
decay 

3. For an account of the methods at present in use in the various coal- 
mining districts for ventilating and lighting the mines, with suggestions for 
their improvement. 

4. For an account of the various commercial copper ores, of the smelting 
processes, and the methods by which the precious metals can be separated 
from copper. 

5, For the application of silicium economically as an alloy with copper. 

6. For an account of the treatment of tin, and its application to the arts 
and manufactures, and of recent discoveries of new sources of supply. 

7. For an account of the modes by which wolfram can be separated from 
other 
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ores ; and of the uses of tungsten in the arts, 

For any new application of tungsten in the arts. 

: For an account of menaccanite or iserine, and suggestions for obtaining 
titanium from these ores. 

10. For an account of the processes now in use for smelting zine ores, 
with suggestions for their improvement. 

ll. For improvements in the process of condensing the fumes in the 
smelting of lead slags, 

12, For the most ready and economical method of separating lead from 
antimony or antimony ores. 

13. For the best account of the production of sulphur and arsenie from 
the metalliferous ores of the United Kingdom, with statistics of the use and 
exports of these substances, 

14. For an account of mineral veins in the various nfining districts in 
the British Islands, with particular reference to the differences that exist 
between copper and lead lodes, and the relations of copper with tin, and of 
silver and zine with lead. 

15. For an acconnt of the methods now in use for separating silver from 
lead ores, with suggestions for their improvement. . 

16. For an account of a new and economic means of producing alumi- 
nium commercially, with suggestions of the purposes to which it may be 
employed with advantage. - 

17. For the discovery or manufacture of a new smokeless fuel, which 
shall not occupy more space, or be of greater weight than the fuel now in 
use ; and shali be equal in the amount of heating power, without liability to 
lijure metals in contact with it. , 

18. Fora description of the manufacture of saltpetre, and its preparation 
for the market in the East or West Indies 

19. For the economical production of « 
ment in the arts, or as manure 

20. For the production of ammonia or nitric acid from their elements by 
m thods which would admit of practical application. : 

#1. For the best collection of cinchona barks, capable of elucidating upon 
ysis the question of the relative richness in alkaloids of the young and 
old barks of particular species. collection must be formed in the 
ark districts of South America. ‘imens must be accompanied |.y 
pressed and dried flowers, fruits, and lea‘ the trees of which the z 
are sent. Samples of bark must be of not less than 6Ibs 

22. For an account of the ! 
of dyes and colourin 
stances 
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; ~ For an account of foreign dyeing and colouring substances, distin 
rui * those at nr t y hea ) ;. 1 
Bt shin those at present used fron generally unknown to com 
merce ‘ 

4. For an unt of the principal dyes and dye stuffs at present 
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employed in the woollen and silk trades, their sources of supply and mo les 
of application 

25. For the production of a good and permanent purple or violet dye 
for silk and other fabrics, by a process free from injurious effects upon 
those engaged in its production, 

26. For an account of the principal dyes and dye stuffs at present 
employed in the cotton trade, their sources of supply and modes of applica- 
tion, 








27. For the production from coal of colouring or dyeing materials, 
capable of being used cconomically as substitutes for indigo or madder, 

23. For an economical means of increasing the purity and illuminating 
power of coal gas, and for a simple method of detecting and removing the 
sulphur compounds not shown by the usual salts of lead test. 

29. For an elastic material for tubing suited to the conveyance of gas, 
and not liable to be affected by alterations in temperature, or to be acted 
upon by the gas itself. 

30, For an economical means of supply and application of hydrogen gas 
for heating purposes, 

31. For the best means of utilising refuse ores, refuse coal, and impure 
/proximations to coal, 
For the discovery of a practical means of utilising naphthaline. 

33. For the discovery of a practical process for converting the refuse 
napthaline of gas works into alizarine or madder red. 

34. For an account of the processes employed in obtaining different pro- 
ducts (as paraftine from shale, and the uses to which they may be applied 

35, For the best account of coal, shale, and other mineral oils applicable 
to illuminating purposes, and the best means of rendering them inodorous. 

36. For the production of glass by the use of the constituents of which 
the French sands are composed, such glass to be of a quality equal to that 
produced from those sands, 

For an account of the various materials, white lead, white zinc, and 
carbonate of barytes, used in the manufacture of white paint, and the ad- 
vantages and disadvantages of each. 

3 or a good and permanent bright green colour suitable for paper- 
wgs, Which shall be free from the objections stated to exist in that 
prepared from arsenic. 

30, For a green colour suitable for use, both in water and oil, which 
shall be more permanent and gencrally superior in quality to that known as 
* Brunswick” green. 

40. For the preparation of any colour, applicable to the japanned sur- 
faces of papier maché, that shall be free from the brightness (or glare) of 
the varnished colours now used, but possess the same degree of hardness 
and durability. 

41. For the production of a blue similar to Prussian blue, which either 
on cotton or otherwise, shall not be attacked by soap, or moderately dilute 
caustic alkalies, in the cold. 

42. For the preparation of light colours to be used in enamelling or 
japanning slate or iron, which will stand the action of heat from the 
fire without blistering or discoloration, and be sufficiently hard to resist 
scratches, 

43. For a cheap substitute for pitch, tar, &c., equally impervious to air 
and moisture, but non-inflammable. 

44. Foran account of tanning substances, distinguishing those at pre- 
sent used from those generally unknown to commerce, 

5, For an account of the materials and methods at present employed in 
preparing and dressing skims, and the colours and treatments to Whieh 
they are submitted in dyeing. 

46. For an account of the methods at present practised in France and 
Russia for dyeing and dressing morocco leather. 

47. For an efficient means of removing the fatty matters from skins, so 
as to render them capable of receiving mordants by the ordinary printing 
pre CSS, 

48. For an account of the sources of supply of furs, and of the methods 
of preparing, dressing, and dyeing them for the market. 

49. For the introduction commercially of a supply of hair for manufactur- 
ing purposes, obtained from animals not hitherto resorted to, such as the 
musk ox, &c, 

50. For the best substitute for horsehair, for stuffing cushions, mat- 
tresses, &e. 

51. For an account of the sources of supply and processes of manufacture 
of the various lubricants employed in working machinery and rolling 
stock 

52 For an account of the spices of commerce, with suggestions in refer- 
ence to new sources of supply. 

53. For the importation into this country of samples of sugar, not less 
than 25 Ib. weight each, the produce of the Australian colonies. 
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37. 


33. 





















2 Details of 
the extent of land cultivated, yield of sugar per acre, and cost of production 
per ton of sugar to be given. 

54. For an account of palms and similar trees which yield meal, saccha- 
rine and other juices, fibres, edible fruits, &c., with a statement of the cost 
and commercial value of their products, 

For the best essay on the theory and practice of fermentation, par- 
ticularly as applied to the art of brewing, with an account of any successful 
means by which the process of malting may be modified or dispensed with. 

56. For an account of the processes employed in the manufacture of 
starch, the sources from whence it is obtained, and the purposes to which 
it is applied. 

57. For the largest and best sample of starch, produced from a non-edible 
substance, as cheap as any at present in use, and obtainable in large quanti- 














58. For the best and most economical means of applying carbonic acid 
gas to the preservation of meat. 

59. For the production of a perfectly colourless copal varnish, not liable 
to change or contract, or to injure the colours over which it is applied. 

60. For a pure colourless oil suitable for artists, or for a decolorising 
agent for linseed oil which will leave its other properties unimpaired. 

61. For an account of the manufacture of garancine, as now practised in 
France, commencing with the best processes for grinding the root to 
powder ; with observations as to the modifications which might be necessary 
for rendcring similar machinery available for grinding Indian munject or 
madder. 

62. For the production of cheap purple and yellow lakes, of good quality, 
suitable for carriege-builders, &c., and not liable to fade or change colour. 

63. For the discovery of a substitute for wood blocks used by the wood 
engraver, so as to supersede the neeessity of uniting several blocks. 

64. For an account of the origin, development, and present condition of 
the pear! fisheries of Ceylon, the Persian Gulf, and the Guifs of Mexico 
and Panama 

65. For an account of the sponge or coral fisheries, with suggestions for 
the development of new sources of supply. 
results of investigations into the nature 














66. r an account giving the 
and character of the various woods, the produce of India and the Colonies, 
with a view to ascertain their value for local use in railways in those 





countries, as compared with the woods used in Europe ; the most effective 
and economical means of preserving such material, when brought into use, 
against the destructive effects of extreme heat and moisture, and the 
ravages of white ants and other insects, 

67. For an account of animal substances, raw and manufactured, illus- 
trating the natural resources of any one of the following British posses- 
sions:—The East or West Indies, Ceylon, Australia, Canada, the Cape 
Colony, Natal, or New Zealand. 

68. Foran account of vegetable substances, raw and manufactured, illus- 
he natural resources of any one of the following British posses- 
:—The East or West Indies, Ceylon, Australia, Canada, the Cape 
Natal, or New Zealand, 

‘or an account of mineral substances, raw and manufactured, illus- 
the natural resources of any one of the following British posses- 























69. 
trating ! 
sions :—The East or West Indies, Ceylon, Australia, Canada, the Cape 


Colon atal, or New Zealand, 

70. For the best treatise on the commercial products of the Islands of 
the Eastern Archipelago, and their facilities and openings for trade. 

71. For an economical method of rendering the refuse from scrolls in 
making size, and the waste alkali and filth extracted from rags in process 
of boiling, available each separately as a manure, 

72. For an account of the means at present employed in the utilisation of 
so-called “‘ refuse products” generally. 














Cuasses V. To X. 
73. For the introduction of an economic system of railway transit appli- 
cable to common roads. so as.to connect thinly populated districts with each 
other, and with the main lines of railways. 

74. For the introduction upon common roads and in the streets of towns 
ofa up and effective system of railways for goods and passengers. 

r the economical application of iron in the construction of railways 
‘al countries, as a substitute for wood. 

76. For the best method of preparing pure water for locomotive engines, 
either by distilling or otherwise, so as to prevent incrustation in the boiler, 
and the for “ blowing off,” thus saving fuel and time. 

77. For an account of the machinery and processes employed in the 
manufacture of nails 

78. For ani unt of the machinery and processes employed in rolling 
metals into sheets, bars, and rods. 

79. For an account of the best machinery for preparing, grinding, and 
ind cats into their respective manufactured constituents— 

ke 
i effective machine for cleaning and hulling rice, so 
t of production in a market- 
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Sl. Por an account of improvemeuts in the manufacture and refining of 
sugar. 
82. For an account of improvements in consuming or preventing smoke 


in dye houses and chemical works. 
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83. For the best method of converting precipitated or extracted sewage 
matter into a dry state, valuable for agricultural UTposes, 

84. For the best and most convenient method of welding together the 
frame-work and covering of iron vessels for navigation, so as to dispense 
with bolting and rivetting, thereby increasing the strength, diminishing the 
weight, and increasing the floating power. 

85. For a system of light sound signals, for use in steam-vessels, to pre- 
vent collisions at sea in fog or darkness, and more effective than any 
hitherto known. 

85. For an account of improvements in the construction and arrange- 
ment of machinery for spinning and doubling cotton and other fbrous 
materials. 

87. For an account of improvements in machinery and processes em- 
ployed in the manufacture of woollen cloths. 

58. For an account of improvements in the machinery and processes 
employed in the manufacture of silk fabrics, 

89. For a mechanical substitute for hand labour in running in the outline 
to the figures in machine-wrought lace. 

90. For the best mode of finishing the edges of machine-made bobbin 
lace (in imitation of pillow lace), so as to supersede the use of the separate 
pearl edge, usually sewn on. 

9i, For improvements in machinery for weaving lace, whereby the out- 
line of the pattern produced shall be worked simultaneously with the pro- 
duction of the fabric, without the intervention of hand labour. 

92. For a bobbin for silk which shall possess exact uniformity of weight, 
shail be incapable of being made heavier without detection, and which will 
not absorb moisture, The material employed must not be liable to chip, or 
to affect the colour of the s 1k wound on it, 

93. For amachine to serve as a substitute for hand-labour in cutting the 
pile of silk velvets and similar fabrics, ; 

4. For an account of the machinery and processes other than hand-labour 

employed in the production of embroidered fabrics, 
5, For a composition for feeding-rollers for printing paper-hangings by 
cylinder machinery, similar in consistency and texture to the gelatine 
rollers used in letter-press printing, but adapted for working in water 
colours. 

96. For an account of improvements in the modes of printing, including 
the manufacture of types, stereotyping, and printers’ plant in general. 














97. For a rapid means of reproducing artistic designs or sketches, 
without the ervention of hand labour, for surface printing by ma- 
chinery. 

93. For an effectual and economical means of producing stcel or copper 





plates or surface blocks by the action of light, electricity, magnetism, or 
otherwise. 

%. For a rapid means of reproducing artistic designs or sketches, and 
also for reproducing copper plate engravings (from the plate or from the 
impression) for suriace-priuting by hand-press or machinery, without the 
intervention of hand-lavour. 

100. For an essay on mechanical and other contrivances for reducing, 
enlarging, copying, and reproducing drawings, maps, &e 

101, ra portable instrument capable of showing the volocity of move- 
ment of fluids in closed pipes, adapted for insertion through a stop-cock, 
and possessing a statical indication, 

102, For an instrument which shall be applicable to determine the vo- 
locity of sub-aqueous currents at considerable depths, with or without the 
necessity of being brought to the sv~face to be read off. 

103. For the discovery of any sin.ple and efficient apparatus for detect 
ing and registering impure states of the atmosphere, either in mines or in 
over-crowded and ill- ventilated buildings. 

104. For the discovery of a galvanic battery for electro-motive machines 
and other purposes, capable of producing greater results, and at a cheaper 
rate than any hitherto known 

105. For the production of an efficient means of carrying out the 
syste of oceanic electric telegraphs between distant countries. The 
plan must insure perfect insulation, a minimum of resistance to the cur 
rent sent, rapidity of communication, the use of a minimum power, 
freedom from liability to injurious action either from air or water, and a 
power of resisting mechanical strains. 

106, For the production of a covering for the wires of electric telegraphs 
with a vitreous non-conducting coating, which shall be capable of resisting 
the ordinary wear and tear of telegraphic lines, atmospheric influences, 
acids, and sea-water. 

107. For the discovery of a natural or artificial substitute for gutta 
percha, possessing, amongst others, the following properties :—It must be 
insoluble in water, a perfect non-conductor of electricity, as flexible and as 
easily worked as gutta percha, firm at a temperature of 150°, but soft and 
plastic in boiling water, and weldable at 212¢e, 

108. For any new and simple method of producing works of art in the 
compound inctal bronze, or other metals, either by improved methods of 
casting, in the material employed as moulds, or by electro deposit, 

1 For the invention of a simple electrometer, to be sold at a moderate 
price, for determining the amount and kind of atmospheric electricity ; and 
which will show uniform results under uniform circumstances, 

110, For the invention of a self-registering electrometer showing the 
kind as well as the amount of electricity. 

111, For a self-registering maximum or minimum hygrometer, 

112. For the invention of a Marine Mercurial Barometer, which will 
obviate the oscillation of the mercury, and fulfil all the conditions neces- 
sary to make it a good and reliable instrument. 

113. For the invention of an anemometer, for measuring the force and 
direction of the wind on board ship correctly, distinguishing the amount 
due to the wind and that due to the ship's velocity, varying with the angle 

114, For a machine that will satisfactorily determine great depths at sea 
by compression, free from the errors of atsorption of air, if that be em- 
ployed, or from the inequalities of a spring, if that be used; and upon a 
scale of sufficiently large dimensions throughout to be practically useful 
and correct, 

115, For an instrument that will detect the local attraction of a ship at 
sea with reference to the compass, by direct observation of the heavenly 
bodies, without the process of turning the ship. 

116. For an artificial horizon that can be practically employed at sea, to 
be used with a sextant, and which will enable the altitude of a heavenly 
body to be taken with sufficient accuracy for the purposes of navigation. 

117. For a self-registering minimum thermometer for great depths at 
sea, that will not be deranged by checking and hauling up the line, or by 
the pressure of the water on the bulb, and that will give the minimum of 
temperature passed through, 

118. For the invention of a mercurial self-registering minimum thermo- 
meter, 

119. For a ready means of combinir 
with the principles of physical geograp 

120. For the production, in a reliabie form, of maps on a spherical sur- 
face which will be portions of globes fit to be suspended on walis or laid 
on a table, or for use on board Sip in place of Mercator's charts, 



































the practice of great-circle sailing 
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Ciasses XI, To XXIX. 

121. For the economic production of articles of outer clothing, woven in 
the loom, so as to economise the cost of production, and reduce the amount 
of hand labour. 

122. For the best specimens of woollen velvets and velveteens, of a mode- 

ate price, not liable to fade or become rusty, and especially suitable for 
the furniture and the interior of carriages. 

123. For an account of an improved method of transferring the pattern 
from the original design to the Jacquard loom. 

124. For an economical means of producing figured patterns in the loom 
by means of electricity. 

125. For a means of producing by the electrotype process a gilded pat- 

tern, or portion of a pattern, on textile fabrics, or of gilding the fibre pre- 
vious to weaving, 
For the successful application of some new means (as electricity or 
photography, for in-tance) for producing ornamental coloured designs in 
woven fabries, which shall be cheaper and casier of application than those 
at present employed. 

27. For the best series of tinted writing and packing papers coloured in 
the pulp, made from materials not suited for the manufacture of white 
paper, 

28, For the best method of colouring paper in the pulp with indigo, 
and with greens of various hues, the colours not to be liable to be affected 
by gases 

129. For a method of more thoroughly sizing machine-made papers with 
animal size. 

130. For an account of the processes at present used in the re-conversion 
of woollen or mixed woollen rags, with specimens illustrative of the manu- 
factures in which they are or may be employed 

131, For an account of the machinery and processes used in cutting, 
working, and embossing veneers in imitation of carved work. 

For the best essay ov ancient golusmiths’ work. 

133. For an account of any new and improved processes for economically 
producing vitreous reflecting surfaces applicable tw lighthouses, or tor 
general purposes, 

134. For an account of the processes and materials employed in chromatic 
painting on glass, porcelain, clay, lava, and materials susceptible of vitrifi- 
cation, or capable of receiving an evamelled surface, 

135. For a chemical means of engraving on glass and crystal, avoiding 
the injurious fumes of fluoric acid, and producing flucly detailed designs. 

136. For a chemical or mechauical process, for fixing or engraving the 
collodion photographie image on its plate of glass, so that it may be em 
ployed ornamentally in windows, &c., or as @ matrix for obtaining imypres 
sious on paper. 

137. For a process for transferring to porcelain, photographie ii 
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which may be permanently fixed by being burnt in, or enamelled on the 
surface. . 

188. For an essay on the manufacture of earthenware pipes and stone 
ware in general, with an account of the improvements introduced in the 
construction of the kilns used in burning such wares. : 

139. For an account of the various artificial stones and terra-cottas in- 
troduced and employed for purposes of construction, stating their proper- 
ties, advantages, a | imperfections, and their relative cost as manufactured, 
both inclusive and exclusive of loss by breakage in the kiln. 

140. For the production of paper-hangings printed from blocks by 
machinery, thereby enabling a larger number of colours and increased 
surface to be worked economically. ‘ 

141. For the production of paper-hangings in which effects are economi- 
cally produced by the action of chemical re-agents in the body of the 
paper, as is the case in photographic processes and in calico printing. ; 

142. For an account of processes at present employed in the preparation 
of artificial perfumes and essences. 





143. For an essay on evaporation, condensation, and refrigeration, with 
the results of systematic experiments, and the economical results, both as 
to time, fuel, and surface, the comparative degrees of heat used and pro- 
duced, and a comparison of those results with theoretical maxima. 

144. For a connected series of practical observations on natural or at- 
mospheric evaporation, as taking place from the surface of cultivated or 
uncultivated land, and a comparison of the same with the local rainfall. 

145, For an essay on the various branches of industry, which are known 
to be unhealthy, pointing out the causes of their injurious effects, with 
suggestions for prevention or relief. 





LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





RECTIFICATION OF THE CIRCLE, 
Siek,—Finding friend Walker still in the distillery, and presuming 
that the circle, though he has now rectified it, is not yet above 
proof, I beg to hand the following method of finding the length of 








the line BW, merely remarking that “ if this won't do, try some- 
thing else that will,” is a rather curious solution to a mathematical 
problem. First, by construction PB =PM.*. <PMB= <PBM 
= 180°—(90° + 60°) = 30°, and by previous calculation I have 
shown <QXB = 15° and <XBQ = 90°.:, 
(90° + 15°) = 75° .*. the angle MQP also = 75°, but PMQ = 
30° .*. MPQ = 180°—(75° + 30°) = 75°; hence the triangle 
PMQ is isosceles and bisected by the line MZ. The angle 
ZMB.°. = 15° and the sum of the two angles BZM, MBZ = 
180°—15° = 165°. It has also been shown that BM = 8660254 
and by construction MZ = “;~ = 25000, then 86602'54 + 25000 
= 111602°54 = sum, and 86602°54—25000 = 61602°54 = differ- 
ence of the sides BM, MZ of the triangle BMZ; hence by 
trignometry— 
Log. — 61602°54 = 4°'7895956 
Tan, = 82° 30’ = 10°8805709 








15°6701695 
log. 11160254 = 5°0476740 


Tan, 76° 35’ 6” = 10°6224955 
From which MBZ = _ 5° 54’ 54” 
and MZB =159° 5’ 6” 
Again <W BP = 30°—5° 54’ 54” = 24° 5/6” 
Also <BPW 180°—(75° + 60°) = 45° and 
-BW P = 180°—(45° + 24° 5/6) = 110° 54 54” 
the supplement of which = 69° 5’ u” 


Lastly—Sin. 45° = 9°8494850 
Log. PB = 50000 = 4°6989700 
14 5484550 

Sin, 69° 5/6" = 9 9703937 





Log. BW = 37849°60 = 4°5780615 

In conclusion, the present value of B W gives the total sum of 
the lines an excess of *0013844 x radius above the true ratio, as 
accepted, while the former construction gave ‘0003150 x radius 
deficient of that ratio, so that the last attempt is really more in- 
correct than the one previously given. 

New Hourly Express Office, 

27th December, 1858. 
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THAMES GRAVING DOCK. 


Str,—In Tur Enorneer, of the 26th November last, you inserted 
a description of the new Thames Graving Dock, particularly 
alluding to the hydraulic lifts employed there as the invention of 
Mr. Edwin Clark. You were afterwards good enough to insert a 
few lines from me, in which I stated that the hydraulic lift for 
docks was the invention of Mr. James Scott, late of Falkirk, N.B. 
Mr. Clark has, however, positively denied this in the Times, and, 
not content with doing so, has the audacity to add, firstly, that 
the specifications of his own invention and that of Mr. Scott bear 
no resemblance to each other; secondly, that, although he is the 
author of the apparatus used, he has not patented what he calls 
“this part of my system,” as the arrangements employed are 
similar to those used by him for raising the tubes of the Britannia 
Bridge, in 1847; and, lastly, that, although arrangements were 
made by which the Thames Graving Dock Company could, if 
they thought proper, use Scott’s patent, no use has been made of 
that patent, and that the patent is of no practical value whatever. 
As the matter in dispute is likely to be of great importance to 
the engineering profession, I beg you will allow me the advantage 


of your extensively circulated paper to give a full explanation of | 


the facts that engineers may judge for themselves whether Mr. 
Clark or I am in the right in our statements. 

Mr. James Scott obtained his English patent on the 9th 
November, 1850, for “Improvements in Docks, Slips, and Appa- 
ratus connected therewith ;’’ and on referring to his specification 
(No. 13,330) it will be seen that the invention relates, * Firstly, to 
certain novel arrangements of mechanism, apparatus, or means, to 


be used as an economical substitute for ordinary docks and slips, or | 


other contrivances usually employed for raising and elevating 
v ssels.” Vig. 1 of the accompanying illustrations, copied from 


<BQX = 180°— | 


| the drawings annexed to Mr. Scott’s specification, represents a 
transverse section of one of Mr. Scott’s arrangements for lifting a 
| ship out of water by hydraulic pressure. A, A, are two rows of 

piles driven one on each side of the dock or excavation, and placed 

in pairs near together, and suitably supported by inclined piles or 
| other supports. In the space between each pair of piles is placed a 
long hydraulic cylinder B, having a flange cast on its upper end 
for resting upon the heads of the piles. The cylinders thus hang 











Fie. 1,—Scorr. 


down between each pair of piles, which latter bear their whole 
weight and strain in working. The rams of the hydraulic 
cylinders are fitted or formed with saddle-heads C at their upper 
ends, to fit into the bends of double connecting rods, bolted to 
transverse beams or girders D. The whole of the rams are worked 
by a force pump fitted with branch pipes leading to each 
cylinder. The vessel to be elevated is floated over the transverse 
beams or girders D, which are previously submerged, and is then 
elevated upon such girders by raising the several rams of the 
cylinders by the action of the force pump. Mr. Scott having 
raised his ship runs her landward, when heavy repairs are 
required, by means of a travelling platform on wheels. The 
claims which Mr. Scott makes as regards the use of hydraulic 
apparatus for elevating ships are as follows:—First, the system or 
mode of lifting vessels by the direct application of hydrostatic 
power, as hereinbefore described ; second, the application and use 
of vertical hydrostatic lifting cylinders for the elevation of vessels, 
as hereinbefore described. 















i —— 





Fig. 2,—Ciark. 


Mr. Clark obtained his patent on the 19th of January, 1857 
(No. 159), under the title of “Improvements in Machinery or 
Apparatus for Raising Ships out of Water for Repair,” and the 


| following extracts from the specification will enable any of your 


readers at once to form a pretty accurate opinion whether there is 
or is not any resemblance between the specified inventions of Scott 
and Clark: —** This invention consists in a method of arranging 
machinery for raising ships out of water for the purposes of ex- 
amination and repair. For this purpose I erect a series of columns 
A, in two parallel rows at some suitable place where the water is 
sufliciently deep to float the largest ship which it is intended to 
raise, and I prefer to erect these columns by adopting the system 
used in bridge constructions, of sinking wrought or cast iron 
cylinders, or cylinders with screws, and excavating from the in- 
terior of them, as is well understood. In connexion with (that is, 
inclosed in,) each of the columns is a hydraulic cylinder and ram, 
which, by means of descending rods B, is connected with a girder, 
or girders D, which extend to the corresponding post in the oppo- 
site row. Over this series of parallel girders, which I call a 
gridiron, and between the two rows of columns the ship to be 
raised is floated, and the pumps, in connexion with the hydraulic 
cylinders, are set to work so as to bring each girder to bear against 
the keel of the ship, which is then shored in the ordinary manner ; 
or, instead of allowing the ship to rest directly upon these girders, 
I prefer placing a strongly-framed platform upon the girders in 
order more perfectly to distribute the weight of the ship over the 
girders, and the ship then reposes and is shored up upon this 
platform. Afterwards the pumps are simultaneously set to work, 
and the girders are lifted and are prevented from again descending 
by closing the water in the presses, or by palls which fall into 
suitable teeth formed at intervals upon the columns.’ 

Mr. Clark having set out the above as forming the main feature 
of his invention, proceeds to state, at the end of his specification, 
that he does “not claim generally the arranging apparatus for 
raising ships out of the water, consisting of a series of submerged 
beams which, after the ship has been floated over them are raised 
out of the water by hydraulic apparatus, for I am aware that this 
has before been proposed ; but what I claim is the general ar- 
rangement of the apparatus herein described, and particularly the 
erecting the parallel rows of columns between which the girders 
are suspended, by adopting the system used in bridge constructions 
of sinking wrought or cast iron cylinders with screws, and ex- 
cavating from the interior of them. I also claim the dividing the 
hydraulic cylinders into separate sets, each set being in connexion, 
by suitable main pipes, with its own pump or pumps, so that each 
set may act independently of the other sets, in place of connecting 
all the cylinders to one pump, and to one main pipe, as has been 
before proposed to be done. I also claim the combined machinery, 
or apparatus, consisting of a set of girders raised by hydraulic 
apparatus as already described, and a large shallow iron vessel, 
which [ call a saucer, for raising ships out of water for the pur- 
poses of examination and repair.’’ 

Upon the reading of these specifications I am compelled so far 
to differ from Mr. Clark, as to have arrived at the conclusion that 


| their main features are identical. 


In answer to Mr. Clark’s second assertion, that he has not 
patented this part of his system, I need only refer to the specifi- 
cation from which the above extracts are made, when it will be 
seen that Mr. Clark has as far as was in his power patented 





“this part of my system.” 

Mr. Clark's last statement, that the Thames Graving Dock 
Company have paid for but have not used Scott’s invention, may 
safely be left to the decision of the common sense of your readers. 
A very good engraving appeared in the ///ustrated News of the 
25th December, showing the hydraulic lift in action at the 
Thames Graving Dock, and on comparing that drawing with 
Scott's specification drawings, any competent man will at once see 
that the hydraulic lift for raising vessels, as claimed by Scott, 
is the very essence of the whole thing. 

I should not have taken so great a personal interest in this 
matter, were it not that Mr. Scott is himself in Australia, and if 





the works at the Thames Graving Dock were to pass unchallenged 
as the invention of Mr. Clark, serious pecuniary injury might 
result to Mr. Scott. 

I cannot help thinking it would have been much better for Mr. 
Clark's reputation to have rested content with the merit which 
attaches to him as engineer of the company who have tried this 
experiment on so magnificent a scale, without endeavouring to 
claim also the right to the titles of sole inventor and patentee. 

J. HENRY JOHNSON. 

47, Lincoln’s--inn-fields, 4th January, 1859. 





CHIMNEY CAPS. 


Str,—In the midst of the electric telegraphs, and a host of 
wonderful things, engineers may, perhaps, deem it waste of time 
to read anything about such a simple thing as a chimney cap. Be 
this as it may, a number of experiments were made on a variety 
of chimney caps at Mr. Mott’s foundry at New York some 
fifteen years ago. Some of these trials produced wonderful results, 
and astonished the savans. A blast of air blowing over and 
through caps caused mercury to rise and fall in a vertical tube 
connected to the cap, the object being to see which cap caused the 
greatest rise with the same pressure of blast. 

The first experiment was made on a T piece fitted on the 
vertical tube containing the mercury, the T piece or openings being 
parallel and equal in size, and like the first locomotive chimney 
cap described by Tredgold. The blast through this cap rather 
depressed the mercury ; but by inserting a short conical pipe to 
receive the blast, and a longer conical one te allow it to expand, 
the mercury rose eighteen inches. What a simple alteration ! 
What a wonderful result ! 

Several moveable cowls were tried, and the blast blowing over 
the outside of these caps caused the mercury to rise two to four 
inches. A great variety of immovable caps were also tried. 

These brief remarks are made from memory, and are sufficiently 
descriptive for paving the way to consider the principles involved 
and the forms and proportions to produce the best effect. The 
confusion of plans arises from very many discordant circumstances, 
and also from the subject being involved, so to speak, in two 
opposite principles—the principle of expansion, which demands 
extension, and the principle of capillary attraction, which demands 
contraction. 

Moveable caps, whether applied to smoky chimneys or for venti- 
lation, are always objectionable and sometimes ineffective, as 
there are upward and downward currents, as well as horizontal 
and inclined currents. 

An immovable cap, suitable for every current, with an hori- 
zontal covering to intercept the atmosphere, may be made more 
effective than any open top cap, because the principles of expan- 
sion and contraction can be carried out horizontally in one annular 
opening, and, if necessary, without projecting much, if any, be- 
yond the outside of the chimney or tube. This unique cap was 
contrived and patented in 1856, and applied to the large central tube 
of my patent fire-proof mills and bakery for exhausting the air from 
the wind wheels and surface condensers. But, for the information 
of the rising generation of engineers and the public in general, I 
wish to state that it is drawn unnecessarily large and costly, having 
no internal set off, and the principle of expansion is also carried 
out too far for this purpose. Nevertheless, snow even would be 
driven off by the superior current in the contracted part, and thus 
heavy fluids kept out of the tube, which is represented three times 
larger than the contracted part at top, and twelve times larger than 
the openings out of the wind wheels. The area of the openings 
or mouths to collect the air are larger than the tube, or sixteen 
times larger than the openings out of the wheels; hence the 
interception, collection, and concentration of power, as in wind. 
mills, and in all nicely arranged fire-places. 

To illustrate further, if this tube was four times larger than the 
contracted part at top, instead of three times, as represented in the 
specification, a much smaller cap and moulding would be required, 
and the appearance improved. Of course the reaction on the up- 
ward current would be increased, supposing the opening to be at 
the same altitude. But, by reducing the cap and moulding—the 
base, which collects the force, remaining the same—the principle of 
action called capillary attraction would be more effective. This 
is the theory, and may be applied to a chimney cap of a few 
inches in diameter, or to a ventilating shaft of any diameter for 
sewers and other purposes. 

The Venetian cap, or wide mouth open top, embodies the two 
principles of expansion and contraction. But the expansive 
principle is generally carried out too far, especially for common 
house fires; so much so that it sometimes happens that a conical 
contracted tube at top, without expansion, has been found more 
effective. Hence the confusion of plans and ideas, as in steam 
engines. 

The American locomotive cap is a decided improvement on the 
Venetian plan, because the addition of the internal incline set-off 
at the top not only cuts and deflects the wind, but it would cause 
the smoke to rise in a central spiral form without friction against 
the sides, and it intercepts the rain and atmosphere more effectually. 
This arrangement would causea powerful draught (without the blast) 
if the parts about the fire were properly proportioned and arranged, 
Let engineers compare this bold massive cap with the long narrow 
confined chimney and cap adopted by Clayton and Shuttleworth, 
the celebrated agricultural engineers, and draw their own con- 
clusions. 

Having duly appreciated these principles and thought much 
upon the proportions of chimneys, I suggested, in 1856, the simple 
addition of an internal set-off a few feet below the top of all open 
top chimneys, so as to lessen the area, leaving the area above the 
set-off a little larger than below, but parallel. For instance, place 
an internal set-off of about three inches (formed of brick or a metal 
plate) all round an internal diameter of two feet, and about two 
or three feet from the top. Form an outside conical belt to deflect 
the wind, which can be made effective and sightly, either in brick 
or metal, This simple contrivance or addition I applied to the 
numerous chimneys and ventilating shafts required for the tire- 
proof mills and bakery already noticed. It is an improvement on 
the Venetian cap, and easily applied to all open-top chimneys— 
large or small—of brick or metal. The improvement may be 
traced to the necessary adoption of a larger area in the main body 
of the chimney, which reduces the friction considerably, and to 
the greater amount of elasticity under the set-off than in the 
chimney part above it, by which the upward current is greatly 
increased. And it should be remembered that the greater the 
heat in the chimney the larger the space for expansion. 

A deal more might be written, but I think, Sir, whoever reflects 
on this subject will arrive at the conclusion that the formation 
and general adoption of an effective cheap chimney cap would be 
a great desideratum, and that the subject has claims on the at- 
tention of our scientific and practical men. HENRY Pratt. 

35, Duke-street, Grosvenor-square, Jan. 1, 1859. 





Economica. Locomotives.—The locomotives of the Morayshire 
extension line, just opened in Scotland, are stated to be construc 
to consume but / lb. of coke per mile—about one-fifth of the average 
consumption of coke in locomotives generally. 


Mark. 
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teration was to increase the strength of the tube threefold, as is 
evident on comparing it with tube E. 
TABLE 1].—RESISTANCE OF 6-INCH TUBES. 
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This table gives indications of the same law of resistance as the 
last. It will be observed that the tubes, being screwed to the 
covers of the cylinder, were to some extent in a state of tension, 
owing to the necessity of having to screw up the air-tube tight in 
order to prevent leakage. This, with the weakness of the ends of 
the first two tubes, will account for the discrepancies in the table. 
Making allowances on this ground, and taking the mean of the 
experiments, we arrive at the conclusion that the results approxi- 
mate closely to the law that the strengths are inversely as the 
length ; and this, it will be observed, is the result arrived at in the 
comparison of the 4-in. tubes. 

Thus the mean strength of the tubes 30 in. long, Experiments 
G, H, K, L, is 53 1b. per square in. Now, by the above inverse 
proportion, we may calculate from this the strength of a tube 
59 in. long: thus, 

59 : 30:: 52:2 = 27 
the result being 32 in the above table, Experiment 9, a diflerence 
of 5 Ib. only. 

This law receives remarkable confirmation from Experiment 6 on 
tube F. This tube had, as already explained, two rigid cast 
iron rings firmly soldered to it so as to divide its length into 
three equal parts. The result was to increase the strength three- 
fold, or, in other words, to make it equal in strength to a tube of 
one-third the length. 

The next series of tubes submitted to experiment were 8 in. in 
diameter, and of the same thickness as the preceding. In these 
experiments it wili be seen that the same law in respect of the 
length prevails, and is perhaps more strikingly exemplified than in 
either of the preceding series. Perhaps from their larger size 
these tubes were less affected by defects of workmanship. Like 
the last, they had an outlet for the escape of the air, and collapsed 
with loud reports. 

TABLE III.—RESISTANCE OF 8-INCH TUBES. 
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On comparing the above results, it will be found that there is a 
near approximation to the strengths being inversely as the lengths. 
Taking the strength of the first tube, 30 in. long, and calculating 
the force necessary to collapse the 39 and 40-in. tubes, we have, 
by calculation, 

39 : 30:: 39: a2 = 30 and 40: 30 :: 39: a2 = 29°25; 
the difference from the result in the tables being 2 Ib. in the one 
case and 1$ lb. in the other. 

The following results on 10-inch tubes are also remarkably con- 
sistent with the above law. 


TABLE IV.—Resistance OF 10-1nch TUBES, 








- 6 
a |S .5 | 
pe @.- 
ot 2& 3 p25 
= © 8s = an 7 de 
¢2| so 5 | 22. ! Remarks, 
- 2 =| $s2 
£- =| 885} 
= a £ 
| & | 


|| | 2 
| | ~~. 
| 
| 4 





Both tubes gave way, as in the preceding experiments, with a 
loud report. Comparing them, we have 50: 30:: 33:2 = 198; 
and by experiment (16.) we have 19 Ib. 

Equally strong evidence in confirmation of the law respecting 
the lengths, will be found in the table of 12-inch tubes. The in- 
crease of diameter, without any change in the thickness of metal, 
does not affect it. On the contrary, this principle of resistance, 
in the case of tubes with unyielding ends, and open for the escape 
of the contained air, holds true, uniformly, throughout the whole 
of the experiments on 4, 6, 8, 10, and 12-inch tubes, as nearly as 
could be expected when due allowance is made for variations in 
the rigidity of the plates, imperfections in the workmanship, and 
difference in the tension of the sides. 

Taking Experiment 20 as correct, we have for the collapsing 
pressure of a similar tube, 5 ft. long, 60: 30 :: 22: <= 11, or 1°5 Ib. 
less than Experiment 19. Similarly, 58} : 30 :: 22:2 = 11:2, or 
0:2 lb. more than in Experiment 18. From these results we may 
reasonably conclude that the law affecting the strength of tubes is, 





conn removing the tubes G, H, it was found that owing to the thinness 

; ne metal, the cast iron ends of both had been fractured, causing col- 

Bt: perhaps, before the outer shell had attained its maximum resistance. 

pa A, ~~ M hed an iron rod down its axis to prevent the ends approaching 

= - ver during collapse ; a tin ring had also been left in by mistake, 
ich acconnts for the increased pressure required to produce collapse. 


! affecting the diameters similar to that of the lengths. 


| butt-joint, and this difference, apparently so small, had a serious 








other things being the same, that the collapsing pressure varics in- 
versely as the length. 
TasLe V.—Resistance or 12-1Nch Tvsrs. 
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The tube S, when compared with the 6-inch tubes, only one-half 
the length, required a pressure of less than one-fourth to cause 
collapse. This apparently low pressure, though at first sight ano- 
malous, is confirmed by the result of Experiment 19. Similarly, 
comparing tubes C and D, Table I. with tubes O and P. Table IIL, 
we have, 


Length, Diameter. Pressure. 
oo I we 5 


C and D a os ~ 6 oe 

Oand Pog 22 oe 3D ve oe oe B ve oe oe SIS; 
that is, whilst the diameters are to one another as 1: 2, the pres- 
sures of collapse are as 65: 31°5, or as 2: 1 very nearly. These 
eemparisons, which might be continued, evidently point to a law 


In order to ascertain the different powers of resistance of tubes 
composed of thick plates and of different diameters, a strong tube 
only 9 in. in diameter, and formed of a plate }-inch thick, was con- 
structed, to match and compare with another tube, also of }-inch 
plate, and 18} in. in diameter. The 9-inch tube was, however, 
found to be too strong for the retaining powers of the cylinder, 
which it would not have been safe to have trusted above 500 Ib. 
per square inch. Finding the strength of the small tube too 
great for the containing vessel, two new tubes were 
made, one with a lap-joint, as at A in the annexed Fig. 2. 
sketch, and another with a butt-joint as at B. These 
tubes were made of plates {th of an inch thick, the 
object of the difference being two-fold ; first, to ascer- 
tain to what extent the strength of the tube was re- 
duced by the lap-joint ; and, secondly, to compare 
with the tube 18} in. in diameter, and double the 
thickness of plates. In the construction of boilers the 
lap-joint is almost invariably in use ; and it must at 
once appear obvious that any such departure from the 
true circle in cylindrical tubes must injure their powers 
of resistance to external pressure. 





TABLE VI.— Resistance oy Tunes witn Lar anp Butt-Jornts. 


Remarks, 






Uncol- 














{2 (450) | lapsed. 
x, /22 420 
y. [23 262+ 
Z _ 9 [37 ‘1 | S78 + 





The tube Y, Experiment 23, was made with a lap-joint, which 


caused it to deviate from a true circle in form, to the extent of | 


nearly a quarter of an inch, the double thickness of the plates. In 
the tube Z, the cylindrical form was better maintained by the 


effect upon the resisting powers of the tube. According to the 
results in the table, there was a loss of more than one-third of the 
strength in the tube with the lap-joint, the ratio being 69°3 : 100, 


the tube BB should not have yielded with a less pressure than 
44 lb. on the square inch. It is, however, impossible to manufac- 
ture these tubes truly cylindrical, and hence it follows that slight 
variations may very materially affect the ultimate strength of the 
tube. 

From three experiments on 4-in. tubes, we derive data more in 
accordance with the law, as will be seen below. 

Taste VIIJ.—Resistance OF 4-1ncu Tunes. 
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In the above experiments, the second on tube DD is lost, in con- 
sequence of the ends being fractured and the water obtaining ad- 
mission, so as to cause a counteracting pressure in the interior, 
Experiment 29 agrees closely with the law when compared with 
27, its strength being correctly double that of the latter, The 
15-in., although not four times the strength of the 60-in., exhibits 
high resisting powers. It is probably diflicult to reconcile these 
discrepancies ; but we have in these experiments sufficient data to 
show that these tubes also follow, in their resistance to collapse, 
some function of the length ; and it is important to observe, that 
we cannot in practice introduce long tubes into constructions 
exposed to external pressure, without making very considerable 
allowance for their loss of strength. 

In the earlier experiments the tubes were made of thin wrought 
iron plates; but conceiving that it would be of interest to examine 
how far the laws, which were found to prevail with them, applied 
also to tubes of other materials, three tubes were made of the fol- 
lowing dimensions :— 

GG. Iron flue, 15 in. in diameter :— 
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Plates *125 in, thick. f BIe.--_» IL-9 91 
Web (a a) *25 in thick., 4 
Rivets } in., at 1} in. apart. } all oi 
HH. Steel flue, diameters 15,3 | 
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Plates °125 in. thick, F oe > V 


Web ( b) *25 in, thick. 
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Rivets } in., at 1] in, apart. | at 
JJ. Tron flue, with overlap joints ; Br tlans 
diameters 14} and 14}} in. :—~ pag: - 
Plates *125 in. thick, | 
Ends °25 in. thick, 3 {urererse 
Length 5 ft, i : 
Rivets } in., at 1} in. apart. = = 
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Mark. |No. | Diameters. | Length.’ Thickness, | Pressure of 





| Inches. |Inches.; Inch mm -~™ ‘ee 
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GG. 31 15 ;} 2 125 150 | Kach had 
. | an internal 

HH. | 32 | 15) «15g! 17 125 220 —_—| longitudi- 
nal stay 

JJ. 33 | 4} X14})) 60 125 125 between 
. the ends, 





The experiments on these tubes do not at first sight appear to 
yield very satisfactory results. The first, GG, gave way with a 
pressure of 150 Ib. on the square inch, when it began to leak so 
much as to cause its removal from the vessel, to replace some of 
the rivets which were imperfect. After the necessary repairs it 
was again subjected to experiment, when it gave way with a force 
of 146 lb., showing how much it had been injured by the previous 
pressure. On comparing it with the mean results of all the other 
experiments, we find that it should have borne about 3001b.; it 
evidently failed at the rivets, and cannot be relied upon. 

The next experimented upon was a steel tube, of the same form 





or 7:10 nearly. These facts are conclusive in showing the neces- 
sity of adhering in these constructions to the true cylindrical 
form. 

The foregoing experiments were instituted for the purpose of 
ascertaining the resistance of tubes to collapse, when the ends were 
securely fixed to unyielding discs (as is the case with the flues of 
a boiler), and rigidly kept apart to prevent their approaching one 
another. In this position, the tubes, when submitted to severe 
collapsing pressures, were to some extent in a state of tension, and 
in some few cases, when collapse took place, the sides were torn 
from the cast iron discs. 

The results obtained from tubes of this construction have 
already been recorded, but we have yet to ascertain to what extent 
tubes of the same size and form follow the same laws in their re- 
sistance to external pressure when their ends are left free to ap- 
proach each other. To solve this question two tubes were made, 
similar to those previously experimented upon, of 8 in, diameter 
and 60 and 30 in. in length. In these tubes there was no rigid 
bar down the centre, nor were they attached to the cylinder covers ; 
they were simply placed in the cylinder, and water pumped in, in 
the usual manner, until they collapsed as given in the following 
table :— 

Tasty VII.— Resistance or 8-1ncn TUBES. 


| 


Remarks. 


Mark. 
No. 
Inches. 
ressure of 


Diameter. 





Thickness, 





P 











BB.| 26 | 8 | 30 je 36 





In the above experiments the tubes do not appear to follow pre- 
cisely the law of “inversely as the length.” Had they done so, 


* Lap-joint, +t Butt-joint, 


and with similar rigid divisions to those of the iron one. This 
sustained 220 ]b. on the square inch, when it bulged in or collapsed 


in the middle division. 


The last was a plain tube of similar plates of iron, 14% in. in 
diameter, but without ribs. This collapsed with a pressure of 
125 Ib. on the square inch ; and this agrees nearly with the preced- 
ing experiments, as will be seen, 

Comparing Experiments 32 and 33, it would appear that the 
steel tube is not stronger than the iron; but we are not warranted 
in drawing general conclusions from a single experiment. 

The next experiments were of a different character, upon tubes 
of an elliptical form. The following table gives the results :— 


TABLE X.—ReEsisTance or Exv.irrical. Tunes, 
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Cylindrical. 


The last two experiments on cylindrical tubes are appended for 
comparison. re ’ 

On comparing the elliptical tube Bd with the cylindrical tube xX, 
which are of the same length and thickness of plates, and only 
about half a square inch different in sectional area, we have for the 
collapsing pressure of the former 127°51b., and for that of the 
latter 420 Ib., where it will be observed there is a loss of about $the 
of the strength, in consequence solely of the fiattening of the tubs 
Bé, or, in other words, a cylindrical tube will support nearly three 
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times the pressure which would collapse an elliptical tube of the 
same weight when proportioned like tube Bb, A similar deficiency 
is observable in tube Aa, when compared with tube T. The change 
of form, from the cylinder to the ellipse, where the diameter 
was reduced 1} in. in one direction, and exiended as 
much in another, reduced the bearing powers one-half. The 
comparative results obtained from the experiments on the 
thick tube are different from those on the thin one, the 
loss being much greater in the former than in the latter 
case, although the ratio of the diameters is about the same. Allow- 
ance must, however, be made for inaccuracies of construction, 
though we might reasonably have expected a nearer approximation 
in the ratios of the deficiency of strength. From these facts, how- 
ever, it is obvious that in every construction, where tubes have to 
sustain a uniform external pressure, the cylindrical is the only 
form to be relied upon, and any departure from it is attended with 
danger. 








Resistance of Tubes to Internal Pressure. 


During the investigation on the comparative resisting powers of 
tubes to collapse, a question arose as to the relative powers of 
cylindrical tubes to resist an internal force acting uniformly over 
their surface. It has already been demonstrated that the resist- 
ance of cylindrical vessels to internal pressure varies inversely as 
the diameters, but what effect the length may have upon the 
strength has yet to be determined. We have already seen that a 
cylindrical tube, when ~~ to external pressure, loses one- 
half its strength when the length is doubled, and so on in other 
cases; hence arose the inquiry, what effect, if any, will an in. 
crease of length have upon a tube exposed to internal pressure? 
To solve this problem, three tubes of precisely the same diameter 
and thickness of plates, but of diflerent lengths, were prepared 
and submitted to experiment as follows :— 

Taste XI.—ReEsIsTANce OF TUBES TO INTERNAL PRESSURE. 
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Considerable discrepancies occur in the experiments on internal 
pressure, as in each case the tube gave way at the rivetted joint. 
on precaution was taken, by carefully brazing them, to render 
them as nearly uniform in strength as possible. The weakness of 
these joints was, however, very apparent, and the results are in ac- 
cordance with those arrived at several years previously, when it 
was found that the strengths of rivetted plates were as the 
numbers— 
100, for the solid plate ; 
70, for the double-rivetted joint ; 
56, for the single-rivetted joint. 


This constant failure at the joints renders the experiments on 
internal pressure very unsatisfactory, as they do not exhibit the 
ultimate strength of the plate, but only the strength of the joint; 
and as boilers invariably present joints, these facts are probably of 
some significance when applied to them. On a careful examina- 
tion of the fractures, that of the tube Ff appeared the most perfect. 
Ee was not so well soldered, and burst by tearing off the rivet- 
heads, and Dd was torn partly through the plates and partly 
through the rivets; the plate of which this tube was composed 
was, however, exceedingly brittle, and broke like cast iron. Tube 
Gg was ruptured in the same way and in the same direction as the 
others: the rivets were torn through the plates, and the soldering 
(not very sound) was ripped up for 10 in. along the joint; this 
tube, as also the others, would have borne a greater pressure had 
the joints been more perfect and of sounder workmanship. 

Comparing the tube Ce, 1 ft. long, with the tube Ff, 4 ft. long, 
and assuming the joint to be equally perfect in each, it would ap- 
pear that there is a slight loss of strength when the length is in- 
creased ; and this again suggests the question, do the rigid ends in 
short tubes increase the strength of the unsupported portion in 
proportion to the length of the tube? For example, let us take 
two tubes of any given diameter, the one 10 ft. and the other 
20 ft. long: it would appear, prima facie, that it was much easier 
to force the long tube into the 
form of a barrel, as at a, than it | é 
would be to produce the same 
form in the shorter tube, as at b ; 
in an elastic material, such as an 
india-rubber tube, the exten- [ a | 
sion would certainly take place 
at the centre, where the particles possess diminished resistance, 
arising from their respective distances from the ends or points of 
support. 

To ascertain how far this view is correct, two leaden pipes were 
prepared of 3 in. diameter, and of the lengths of 1 ft. 2} in. and 
2 ft. 7 in. respectively, and these were submitted to the following 
experimental tests :— 








Tasus XI1.—Resistance or Leap Tuses TO INTERNAL PRESSURE. 
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The tube Hh ruptured at the thin part of the metal, the water 
bursting through a narrow slit; Jj ruptured similarly; and on 
measuring the expanded circumferences at the broadest part, it 
was found that the metal of the former had elongated 1} in., and 
that of the latter 1} in. P 

These experiments seem to show pretty conclusively that the 
length has very slight influence on the resisting powers of tubes of 
wrought iron to interval pressure. Beyond the limit of 1 ft. or 
2 ft. in length, it appears to affect the strength so slightly that it 
may be almost entirely disregarded in practice. 


: oo ms Ib. poyeuage wd Hh, and 325 Ib. for Jj, the ends were blown ont. 
r having been taken out and the ends replaced, they burst, as i 
the Table. ii bard. 
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GENERALISATION OF THE RESULTS OF THE EXPERIMENTS. 

In the reduction of the experiments I have, as on former 
occasions, been ably assisted by my friend Mr. Tate, whose sound 
philosophical views and high mathematical attainments are, from 
his numerous publications, so well known to the public. To that 
gentleman [ am indebted for many services, and among others for 
an elaborate inquiry into the specific gravity and properties of 
steam, which I hope will be shortly forthcoming as a new addition 
to our knowledge, and that more particularly in its applica- 
tion to the wants and necessities of the present high state of 
civilisation. 

On this question I am personally gratified to find the subject in 
such able hands ; and, aided by the industry, care, and perseverance 
of my own assistant, Mr. W. Unwin, I entertain hopes of render- 
ing the researches now in progress of such a character as fully to 
justify the application of the word wsefu/, which of all others is 
probably the best calculated to express the true value of these in- 
vestigations, 

Formule of Strength relative to Cylindrical Tubes. 

The strain which the material of a cylindrical vessel undergoes 
when a uniformly distributed external pressure is applied to it is 
very different from the strain produced when the pressure acts inter- 
nally. 
out all its parts, and its cylindrical form is preserved at all stages 
of the pressure, with the exception of a small portion closely bor- 
dering upon the inflexible plates closing the extremities. The 
tube under a high internal pressure will assume 
the form represented in the annexed diagram, 
and the relation of the force of rupture to that 
of resistance will be approximately expressed by 


2Exk 


as + 


where P represents the pressure requisite to produce rupture, E 
the ultimate resistance of the material to extension, D the diameter 
of the tube, and & its thickness; whereas in the former case, the 
material, being compressed, becomes crumpled in longitudinal 
lines near the middle; the tube loses its original cylindrical shape 
at and near to that part, whilst the portions towards the extremi- 
ties, being supported by the inflexible end plates, retain, or nearly 
retain, their original form ; so that, in fact, the material virtually 
resisting compression is the comparatively small portion at or near 
the middle, and which, to a certain extent, is independent of the 
length of the tube, whilst the pressure producing the compression 
is always approximately proportional to the longitudinal section. 
Now let us assume for these tubes— 


Y 


(1.) 


= the external pressure of the fluid in pounds to produce 
rupture or collapse ; 


P = this pressure per square inch ; 

R = the resistance of the material to compression or to crump- 
ling ; 

L = the length of the tube in feet ; 

D = the diameter of the tube in inches; 

k} = the thickness of the plates in inches ; 

p = the pressure P reduced to unity of length and diameter, 


or = PLD; 

C, a, constants to be determined from the data supplied by the 
experiments. 

Since P’, the total pressure on the tube, varies directly as the 
longitudinal section, that is, as the product of the length by the 
diameter, we have— 

PaO’. P, L. D. 

Now it has been determined by experiment that the resistance 
of thin iron plates to a force tending to crush them, or rather to a 
force tending to crumple them, varies directly as a certain power 
of their thickness—the numberindicating the power lying between 
‘2 and 3—hence we assume— 

R=C". 2; 
but when rupture takes place, P’=R, and 
O20 = C’.h, 
_ Ck 
~ LD 

For tubes of the same thickness we readily derive from this 
equality, 

(3.) 


that is, the continued product of the pressure, the length and the 
diameter is constant; or in other words, for tubes having the same 
thickness, the pressures of collapse reduced to unity of length and 
diameter (p) are equal to one another. 


“ ?P (2.) 
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To determine the values of the constants @ and C in (2.), we 
i? 


have 
(a) 
aE 


But in order to embrace a range of experiments by taking the 
mean of their results, we have, putting p for the value of P, when 
the tube is reduced to unity of length and to unity of diameter, 


Pp k 
he i) 


log. p — log. p, 
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and similarly we find 
oaP 
: ke 
A glance at the results of the experiments recorded in Tables 
I., IL., IIL, IV., V., where the thickness of the plates composing the 
tubes is the same, is sufficieat to show—Ist, that the strength of 
the tubes varies nearly inversely as their lengths ; 2ndly, that the 
strength also varies nearly inversely as the diameters. The follow- 
ing reduction of these experiments will not only render these laws 
apparent, but will also show that in tubes of the same thickness 
the strength varies inversely as the product of their lengths by 
their diameters, or, what amounts to the same thing, that PLD 
(=p) is nearly a constant quantity. 


(5.) 


a oe ee a ee a ee oe. 


Reduction of the Results of the Experiments on the Collapse of 
Sheet iron Tubes 043 inch thick, to unity of length and diameter. 


Experiments 1, 2, and 6, were performed on tubes of the same 
length and diameter; and also Experiments 7, 10, and 11; hence 
we have for the mean values of P,— 


Mean value of P from Experiments 1, 2, and g— "0+ 137+140 


=149., 


Mean value of P from Experiments 7, 10, and 11 —— : 





In the latter case the material is equally extended through- | 





4-1nco TUBES 











Pp. — 
f _D. I ve Pp. L. | P. D. | Pressure 
No. of ex-| Diameter Length in| Pressure | Pressare | Pressure | reduced 
periment.| — in pret of collapse} reduced to/reduced to} to unity 
inches, | in lbs, unity of L.\unity of D.| of L and 
| | | D. 
| | | 
1,2,6 4 1 | 149 2325 | 596 | 930-0 
| 
3 4 ry 2166 | 260 | 866-4 
‘ 4 3s} | 6 205°8 | 260 | $232 
5 4 5 | 4 | 2153 | 172 | 860°0 
| 
> | 
27 4 5 | 47 | (935° 183 | 940-0 
2) 1 2} | 93 | | 372 | 930°0 











6)5349°6 
Mean value of » 891°6 
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The approximation of the numbers to one another in columns 5 
and 7, shows how very nearly the strength varies inversely as the 
lengths. This observation applies with equal exactness to all the 
reductions which follow. 

6-1NcH TUBES, 


No. of ex- 











periment, | * | r —_ inti | - 
! 
: ; 
7,10, 11 6 23 | 5 137°5 330 «| 825 
} 
9 | 6 | af 32 157'3 192 | 944 
| | | 
2)1769 
Mean value ofp .. 8845 
8-1ncn TUBES. 
: 
No. of m | &; P. PL. | PD. | ps 
experiment. | | } | | 
| | 
| } 
13 | 8 2h 39 | 975 | B12 780°0 
| 
14 | § 3} 32 | 1040 | 9256 | 8320 
| 
1 
15 | 8 3} 31 103°3 248 | 8264 
| 
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Mean value of p.... 81238 
10-1NciL TURES. 
| | | | : — 
Neof | D. | L | P. PL. | BD: p. 
experiment | | 
16 =| «10 «| 416th} 19 79:1 100 | 791 
17 |} 10 | 94 |} 36 | 900 360 | 900 
ee en. eae a: a. Bs 
2)1691 


Mean value of p.... 845°5 

A comparison of the numbers in the sixth columns with the 
numbers given by the experiments on tubes of the same length, 
clearly shows that the strength varies very nearly in the inverse 
ratio of the diameters ; and moreover, since the mean values of p 
for the different sets of tubes nearly coincide with one another, we 
infer that the strength varies inversely as the product of the length 
by the diameter, or that p=PLD=a constant. 

12-1ncu TupEs. 


No. of ex- | | 








periment, D. | L | P. P.L. P.D. P 
| i 
18 | 12°2 43} 11-0 536 | 1232 | 654 
| | 
19 12 5 | 12% 625 | 1500 750 
' 
20 12 2h 22°0 55°0 2640 | 660 
! 
~ 3)2068 
Mean value ofp .. 688 


Here the mean value of p is somewhat below the value deter- 
mined from the other tubes. This discrepancy is no doubt owing 
to the difficulty there is in maintaining such thin tubes of large 
diameter exactly in the cylindrical form. This cireumstance 
seems to suggest that a small correction, depending on the ratio of 
the diameter of the tube to its thickness, may be requisite to 
render formula (2.) mathematically exact. This correction will 


. ug a : 
assume the form of — Ex2, where the constant E remains to 
be determined from the data of the experiments. 

Mean value of p derived from the foregoing results. 
p= ¢ | 891-6 +88454812°8 4845-5 +688 } = $24, 


SOCIETY OF ARTS, 


SUBJECTS FOR PREMIUMS 
DURING THE SESSIONS 1858-59 anp 1859-60. 


Tue council, in issuing the subjoined lists of desiderata, would 
urge upon the members of the society generally, and others, the 
importance of communicating detailed accounts of new processes 
in arts or methods of manufacture, of any modifications by which 
these may be simplified, or labour saved, and of any nove) applica- 
tion of raw materials, whether previously known or not, to useful 
purposes. It is quite possible that some of the things here set 
down as to be done, may have been already accomplished ; but in 
such cases the knowledge of them is limited. One of the objects 
of this society is to elicit discussion on the subjects with which it 
deals, to see that nothing is concealed which may in any way tend 
to promote the good of all, and to record facts and opinions. The 
weckly meetings, and the Journal of the Society of Arts, afford the 
requisite facilities for effecting this, and the council earnestly 
hope that the opportunities thus given may be taken ad- 
vantage of. 

Patented inventions are not excluded from receiving the 
Society’s rewards. 

The society is willing to receive communications on subjects 
not included in the following list, but in all cases expressly 
reserves the power of rewarding any communication according to 
its merit, or withholding the premium altogether. 

The degree of originality and extent of suggestions for im- 
provements will have material influence on the adjudication of the 
award. : 

All communications must be written on foolscap paper, on one 
side only, with an inch and a quarter margin. They must be 
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a s of the row are unloc ked at once for an instant, and then locked | 
again. Should the clerk using the instrument press upon 
descends at the instant of unloc king, and when the keys are again 
locked the pin is above instead of below the cross bar of the de- 
pressed key, so that that key is held down, and the contact of its 
springs and studs maintained until — = xt unlocking; that is, for 








six the clockwork. Mh), , M,, M,, M,, Me, are six 
wires respectively connecting the six in y ‘sprit rs C,, Co , eo, Ch. 
with six springs N,, N2, N3, N,, Ns, Ne, which are ¢ alled first cam 


springs. There is only one set of six first cam springs for the 
whole of the keys in a row; all the key springs correspond- 
ing to the springs C,, for the several keys being connected with the 
single cam spring N,, all the key springs corresponding to C,, with 
the einai am spring No, and so on. The three cam springs N 
N,, Ni, : are made to communicate successively with the line wire 
the same instants that the other three cam springs N,, } 
made to communicate successively with the earth by means presently 
to be described. P,, P., P,, Py, are four cams carried by the arbor 
F, which are called respectively P), P,, the line cams, and P., P,, 
the earth cams. Each of those cams is insulated from the arbor, and 
each consists of two dises of difierent diameters. The smaller discs 
- five q Near’ are always in contact respectively with the springs 
Q,, Qa, 2,, which are called the second cam springs. Each of 
the ioe r pA has four similar equidistant projections, whose outer 
surfaces are portions of one cylinder, and each of those projections 
occupies a little less than one-twelfth part of the circumference of 
the disc. The positions of the cams on the arbor and those of the 
ends of the six first cam springs, are so adjusted that, when the arbor 
rotates, the projections of the two pairs of cams come into contact 
successively with the ends of the three pairs of first cam springs in 
the following order; that is to say, immediately on the unlocking of 
the keys the pair of first cam spring 
munication with the cams P,, Ps, and throug h them with the pair « 

















of 





second cam springs Q), Q.: next, the pair of first cam springs 
N,,. N into communication with the pair of cams 
Ps » Po and through them with the pair of second cam springs 





, Q;; and, lastly, the pair of first cam springs N,, N:, are brought 
into communication with the pair of cams P,, P2, and through them 
with the pair of second cam = Q,, Q,, and so on in rotation. 
The second cam springs (,, Qs, Q:, Q:, communicate respectively by 
wires R,, R,, R;, R,, with two 4 of studs §,, 8,, 5;, Si. U is part 
of the rod of the pendulum, which regulates the motion the 
clockwork. T,, T:, are a pair of flat springs, which are called the 
pendulum springs, insulated from each other, and fixed across the 
pendulum rod, by which they are carried. T,,communicates through 
an extensible conductor V with the line wire, and T; communicates 
through an extensible conductor V, with the earth. When'the 
pe ndulum is to the right of the vertical position the springs T,, T., 
are in contact with the studs §,, S,:; when the pendulum i is to the 
left of the vertic al position the springs T,, T;, are in contact with 
the studs S;,8,; when the pendulum is in the act of 
the vertical the ‘springs T,, T., are not in contact with any of those 
studs. The effect of this is, that during the second half of each 
swing of the pendulum towards the right, and during the first of 














each swing towards the left, the line cam P,, communicates 
through Q), R,, 8, T,, and V,, with the line wire, and the 
earth cam P, communicates through Qs, R, T., and V., 
with the earth; and that during the second “half of each 
swing towards the left, and the first half of each swing 
towards the right, the line cam Ps, communicates through 
Q;, R3, Ss Ti, and V, with the line wire; and the earth cam 
P, communicates through Q;, Ri, 8, T., and V, with the 
earth. The combined effect of the whole apparatus is this:— 


When the clerk presses on a given key the locking and unlocking 
apparatus allows the key to descend at a certain instant, and holds it 
down for six beats of the clockwork, in the course of 


any key it 
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time inten which a signal is being transmitted from that end. 
time during which the signal is “transmitted is regulated by 
arrangements of wheels and cams as before described, and by a 
separate wheel on the same arbor with proper cams, the times 
during which the receiving instrument is thrown out of circuit is 
regulated. 

Sixteenth Part.—The effects produced by currents transmitted | 
from one end are compensated on the indicator of the receiving 
instrument at that end, so that the indications of that instrument 
are either not sensibly affected by them, or that the indications it 
would have given had it not been affected by them may be estimated. 
That compensation is produced by sending, while the receiving 
instrument at the transmitting end is in circuit, a current through a 
compensating coil near it, that compensating current acting upon the 
indicator of the receiving instrument at the transmitting end, at the 
same time that it is acted upon by the principal current of trans- 
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THE POSTAL SYSTEM OF THE UNITED STATES. 


Ix the United States Postmaster bres report it is announced 
that an uninterrupted railway communication between New York 
and New Orleans, a distance of upwards of 1,000 miles, will soon 
be completed, and letters from England will then reach the great 
cotton city in about thirteen days; that the mails on all the 
Mississippi cities and towns are shortly to be accelerated and 
despatched more frequently; that within three years a tele- 
graphic communication will be established between the city of 
W ashington and California, by which time most probably the 
Atlantic telegraph cable will be laid down and wires extended 
from Panama southward, and thus England will have instan- 
taneous communication with the whole length of the Pacific coast 








mission, but in an opposite direction. The compensating current is 
not necessarily of the same strength with the current of transmission, 
but may be stronger or weaker in any proportion, according to the | 
length, form, and position of the compensating coil, its strength 
being regulated so as to compensate the effect of the current of trans- 
Mission, 











the two currents in previous apparatus for the same purpose 
is dispensed with; the proper strength, and the proper law 
| of variation of the strength of the compensating current are 


N,, are brought into com- 


| 


found by experiment, and the compensating current is produced, and 
its strength regulated, by a mechanical motion put into action by the 
depression of the same key which produced the principal current. 
The 
properly adjusted 
, and motion; these adjustments to be deter- 


as to position, stre 





mined by trial. The kind of magnet most suitable for the purpose 
is an electro-1 consisting of a coil of wire, the strength of 





current through which will correspond to the electro-motive force 





‘ausing the current of transmission ; and one mode of mounting this | 
electro-magnet is by attaching it to a wheel rotating once in th 
period of a single complete signal, the position of the magnet on 


which wheel is to be found by trial, jon 
most perfect. 
venteenth Part.- 
electric 
two ends, 
purpose 


so as to make the compensat 





In working in both directions 
gnal is made as nearly as possible simultaneously at the 
or alternately at detinite intervals of time; and for that 
mechanical apparatus is used at each end, regulated 


: at 


once, 


si 











according to an independe nt clock, or worked by clockwork, and 
electric comparisons of time between the two ends are made as 
frequently as is necessary to make the mechanisms at the two ends 
keep time with one another as accurately as is required. 

Lighteenth Part.—When convenient, or when desired for any 
object, two or more diflerent galvanometers or other receiving 
| instruments are used, either each self-recording, or each read otf by 
| one or more observers, or all read off by one obsery but thrown 


passing | 


which time the | 


six key springs and their studs maintain two portions of each of the | 


three circuits required for the three currents proper to produce the | 


signal wanted. By the action of the three pairs of first cam springs, 
and of the two line cams 
each of those three circuits are maintained for the three circuits suc- 
cessively. By the action of the pendulum and its springs each circuit 
is completed in succession, and maintained complete during a definite 


and two earth cams, two other portions of | 


interval of time, being that of two half swings of the pendulum; | 


that is to Say, one second, 
row of keys on thes 
placing the locking 
ing to H, or by having a second cam corresponding to G, 
row of keys is caused to be unlocked at the instants exactly midway 
between the instants at which the first row of keys is ‘unlocked. 
There is also a second set of first cam springs, corresponding to those 
marked N,, &c., for the second row of keys, which springs in the 
figure are marked N, and numbered from 7 to 12, and the wires 
which connect them with the key springs of the second row are 
marked M, and numbered from 7 to 12 also, but the second row of 
keys is not shown. The contacts for making the circuits through 
the pairs of springs numbered 9 and 12, 8 and 11, 7 and 10, take 
place in succession during the interval following that which is 
occupied by the contacts for making the circuits belonging to the 
first row of keys. The two rows of keys may be used either to give 
a more rapid succession and a greater variety of signals than — 
row can conveniently produce, or to enable two clerks to work : 
the same time according to the method already described under the 
head of the eleventh part of the invention. Although an instru- 
ment regulated by clockwork has been described for carrying into 
effect the fourteenth part of the invention, the patentee wis shes it 
to be understood that that part of the invention is also capable 
of being carried into effect, and that he sometimes does carry 
it into effect by instruments in which the duration of each 
current is regulated by hand, the clerk or operator 
a metronome, a clock beating rapidly, or other suitable 
ment near him to regulate his estimation of time; and for 
that purpose there is a set of keys, each of which while depressed 
causes a certain fixed amount of electro-motive force to be applied to 
the telegraph wire; and to make a given signal, a certain specitied 
pair or set of keys are depressed in a specified order, during specified 
intervals of time determined by experiment and ¢ alculation, as 
herein before stated. One convenient arrangement is as follows :— 
There are two rows of keys, an upper and lower, each containing the 
same number of keys. Each key of the upper row being depressed 
maintains a certain amount of electro-motive force in the telegraph 
wire, and the key immediately below in the lower row maintains the 
same force in the opposite direction. When none of the keys are 
depressed the tele egraph wire is connected with the earth. To make 
a current in a given direction at the remote end of a long line of 
telegraph wire, which shall rise rapidly to a stated strength, and then 
fall rapidly to zero, or nearly so, an electro-motive force of a given 
amount is to be applied at the near end, first in the direction of the 
desired current for a certain time, and then an equal electro-motive 
force is to be applied in the opposite direction for a certain time of less 
duration than the first, the proper intervals of time being sensibly the 
same for all required strengths of current to be produced at the remote 
end are found, once for all, by e xperiment. A more acurate mode of 
securing that the different electro-motive forces are applied for the 
proper intervals of time, which is also used, is tomake and break the 
contacts by means of a pendulum, so constructed as to swing on one 
side of its point of rest in a different time from that in which it 
swings on the other side, these two times being arranged so as to be 
the times for applying the two different forces. The same object is also 
attained by using a wheel moved by clockwork or other motive 
power giving a re. wulated motion, or moved by hand and regulated 
by a fly- wheel or governor, and having cams adjusted so as to make 
and break contact at the proper intery als, 

Fifteenth Part.—When it is desired to work th rough a submarine 
line, or through a very long air line, in both direc tions at one e, then, 
in order to avoid the comparatively violent action which is caused 
in the rec eiving instrument at the transmitting end, by transmitting 
signals from that end through it, the receiving instrument at the 
transmitting end is thrown out of circuit during « certain parts of the 


The patentee prefers to have a second 
same instrument; in that case, either by suitably 





the second 




















having 
instru- | 


and unlocking lever of the second row correspond- | 


| beam, 








into circuit in connexion with the telegraph wire during intervals 








regulated by the same mechanism for keeping time as that which 
is used in making the signals, and which has been already d 
scribed under the head of the fourteenth part of the invention. 
Twentieth Part.—For increasing, diminishing, or regulating to 
any desired degree the stability of the indicator of a galvanometer, | 
or galvanometric relay, or of any instrament used in telegraphing, 
bent ing a moveable indicator, wires conveying currents of electricity 
are used. The form of such wires may be varied, but coils in planes 


perpendicular to the position of equilibrium of the magnetic axis of 


the indicator are preferred, and the strength of the current is ad- 
justed in such coils, so as to produce the degree of stability which 
may be convenient, Such adjusting coils have already been 





mentioned under the head of the third part of the invention, an 
illustrated in Fig. 6. 

Twenty-second Part.—Two mirrors are used att 
dicators of two galvanometers, at the receiving end o 








currents from, one transmitting station by two sey : 

lines; and a ray of light is caused to be reflected fron 

mirrors in succession, and to be thrown on a screen, so as to give a 
visible elect, or by photographic or thermal intluence, a recorded 
effect, by which any lines, figures, letters, or symbols, drawn or 
written at the transmitting station upon an instrument adapted to 
give different degrees of clectro-motive force to the two lines, ac- 
cording to the two independent variables thus dealt with, may be 
written, drawn, or made visible at the receiving station. For trans- 
mitting a line, drawing, or writing of any kind by telegraph, a third 
telegraph wire is added, which is so connected and arranged, that 


when the tracing point at the transmitting station is lifted from the 
surface on which the curve is drawn, the indicating or marking 
beam of light is cut off at the receiving station. The manner oi 
performing this part of the invention may be 1 in i 


varied its detail 
but one method is as follows :—It is preferred that the tracing point 











at the transmitting station should move on a horizontal plane. To 
fix the ideas the two components of the motion of the tracing point are 
distinguished as the north and south component, and the « and west 





component. A row of studs, running north and south, are connected 
with different points in a battery, so as to give a series of electro- 
motive forces of graduated strengths. A conductor, by means of a 
parallel motion, accompanies the tracing point in its north and south 
motion, and by touching one or other of the row of studs, establishes 
a current in one of the line wires, of a strength suitable to cause one 
of the mirrors at the receiving station to take an angular position, 
corresponding to the deviation of the tracing point to the north or 
south of its middle position. Another row of studs, running east and 
west, is connected with oie rent points in another battery, so as to 
give a series of currents of graduated strengths. A conductor, by 
means of a parallel motion, accompanies the tracing point in its east 
and west motion, and, by touching one or other of the second row of 
studs, establishes a current in the second line wire of a strength 
suitable to cause the second mirror at the receiving station to take an 
angular position corresponding to the deviation of the tracing point 
to the east or west of its middle position. A ray, reflected succes- 
sively from the two mirrors, performs motions sensibly similar 
those of the tracing point. There is a screen which intercepts the 
unless drawn back by an electro-magnet. The magnet is 
made to act by a current traversing the third line wire, and part of 
the circuit conveying that current is formed by the tracing point and | 
by a metal plate on which it is moved, so that by lifting the tracing 
point the beam is intercepted. 
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Manvractures or PAris.— The entire yearly manufactures of | 


Paris are estimated at a value of £5,160,000, of which £172,000 are 
of children’s tovs, 

Fata Cases or AN.&sTHesta.—A writer in the Westminster Review 
estimates that 1,200,000 surgical operations have been performed in 
the United Kingdom, the United States, France, and Germany, during 
the iast ten years. Among the deaths ascribed to chloroform there 
are seven, the cause of which is uncertain. Assuming four of these 
to be due to chloroform, the following is a statement of all the deaths 
which the writer had been able to learn of as having occurred either 
in Europe or America from the inhalation of anwsthetic vapours :— 
Deaths from chloroform, 68; from wther, 2; from mixture of chloro- 
form and ether, 1; from mixture of chloroform and alcohol, 1; from 
amylene, 2. Total, 74. 

Tue Revenve or tHe Care Cotony.—The quarterly returns of 
revenue and expenditure, to the 30th of June last, have been pub- 
lished. The Customs’ revenue for the quarter has 
whilst the total revenue has been £103,012. The export of wool last 
year amounted to 17,695,222 1b., valued at £1,160,499. Notwith- 
Standing some drawbacks, the quantity exported t year was ex- 
pected to be nearly 20,000,000 Ib. A beginning has also been made 
of a general survey of the rivers in the colony, to ascertain how far 
and by what means they can be made available for irrigation and 
transport. The intelligence that the contract for the first railroad 
had been signed and sealed in London was received with the greatest 
satisfaction. 








Thus the resistance coil, used to equalise the strength of | 


effect of the current of transmission is also compensated on the | 
| indicator of the receiving instrument by a magnet 





each | 





been £63,166, | 


from Fraser River to Valparaiso; and, lastly, that though the 
| Pacific mail route has not paid its expenses in postage, yet the 
| United States has been in her trade and commerce remunerated by 
it a thousandfold, 

The report speaks of the opening of four mail routes between the 
Atlantic and Pacific; of the establishment of a semi-weekly land 
and a weekly steam packet communieation between the east and 
| west of North America; of the suceess of the great overland mail 
| route to California, by which the “ two great oceans are united by the 
| longest and most important land toute ever established in any 
country 

According to the report, the gteat mail route thirty-eight days 





| long from St. Joseph, in Missouri, to Placerville, in California, via 
| the Salt Lake city, is working well, and there is only wanted the 
estab] 


ishment of ore more overland route from St. Paul, in 

1esota, to Seattle, in Washington territory, before the whole of 
the trunk mail lines to link the East with the far West wll be 
completed. 

There are now nearly 50,000 post-offices in the United States ; 
| the length of the mail routes by railway is 25,000 miles. The 
| total annual distance over which the Ametican mails travel is 
| about seventy-nine million miles, and the cost of the mail service 

nearly eight million dollars. Thesé atiounts in¢rease every year 

by millions of miles and dollars. Every one of the 30,000 post 
towns in America is the centre of a district mote or less populated. 

Every station where the he are ehanged on the great overland 

mail routes in Hed United States mast have gtooms, labourers, 

blacksmiths, and hotel keepers. Agriettltiitists trust settle in the 
neighbourhood to raise food for hetses; passengers, and others. 

Shopkeepers cluster round the stations ; ¢omietcial travellers and 

pedlars visit them, and artisans and mee¢haties will flock to them 

to build houses and provide clothing Thits towns are formed, to 
be after a while united by a railroad afd telegraph. When 
persons can live in the far west of Ameti¢a in security, and have 

a regular postal communication with theit friends at a distance, 

the eastern portion of the United States will probably be fram time 
time ined of its population to fhe advantage of European 
immigrants. 

There are many things in the report of the American ; 
department deserving the attention of Lord Colchester—e. y., the 
establishment, on Ameri¢an mail Tites, of active and inteligent 
vents to travel with the mail-bags, and see to their accurate 
delivery, and that they are not tampered with; the abolition of 





rses 


t 
} 
j to ar 


| postal 
| 


forwarding offices where mails afé resorted and delayed; the 
refusal to accept any bid fot a mail contract “ having any 
reference to the conveyance of passengers or freight of any kind 





ther than mail matter.” The Postmas 
truly, “‘ that the whole theory on which the Post-ollice department 

" ’ great measure departed fropa, 
years was tl mail 
$, newspapers, and light pamphlets, 


ter-General aiso says, very 


was originally founded has been in a 
Its great function for many 
matter proper, such as letter 
from one part of the country to another. The idea of the Govern- 
meut a common earricr of merchardise never 
enterta but what is the transmission of the immense mass of 
book matter, amounting anually to hundreds of tons, bat mer- 
chandise ?” 

At present the inland postal rate in the United States is an 
uniform one of three-halfpence for any place within 3,000 miles, 
and fivepence above that distance. Letters for the Pacific States 
are charged the latter rate from all the Atlantic States, on aecount 
of the distance between the east and the west by the Panama 
route. By the overland route, however, ai] the great cities of the 
valley of the Mississippi are brought within 3,000 miles of the 
Pacilic States, and it is not likely that the inhabitants on the 
Atlantic seaboard will submit to pay fivepence a letter on their 
extensive correspondence with Californi ia, Washington, and 
Oregon, while the inhabitants the Mississippi Valley only 
pay three-halfpence a letter, There is a probability, therefore, of 
a considerable reduction in the postage to California and the 
neighbouring territories, which will considerably affect European 
correspondence to the gold regions on the north-western coast of 
| America. 


e transmission of 


becoming Was 


ined ; 





of 





Tue Prixtinc Tetecrariu.—We were much gratified (savs the 
| Daily News) by witnessing the working of Professor Hughes's printing 
telegraph, through the Australian and Tasmanian cable, | manufactured 
| by Mr. Henley. Nothing could be more satisfactory than both the 
| speed and accuracy with which the instruments re corded the nessages, 

The cable is 240 iniles in length, and is submerged in two tanks on 
Mr. Henley’s premises, at Greenwich, For «ll practival telegraphic 
| purposes it therefore, in the same condition in which it will be 
| when laid in the ocean between Australia and Tasmania, As there 
| is a slight retardation in the waves passing through this length of 
cable, the instruments are not constructed to work up to the maximum 
| speed which the Hughes printing telegraph is capable of attaining, 
The instruments record a letter, stop. or space for every single clectrical 
wave transmitted; hence the superior speed of this inethod as com- 
pared with all ethene previously in use, ‘Twenty words per minute 
can be sent through the whole 240 miles of cable. These are printed 
in duplicate at both extremities of the line, in good plain Roman type, 
The sender keeps his copy as a voucher for the wccuracy of the message 
sent, while the receivins cierk forwards the strip recorded at his end 
to the person for whom the communication is intended. The necessity 
for a copying clerk to interpret the symbols of the message is thus 
altogether dispensed with. The best notion of this speed of trans- 
mission may be conveyed to our readers by the fact that a column of 
type similar to those of our leading articles could be printed 
simultaneously in ‘Tasmania and Australia in an hour. For ordinary 
purposes this speed might be greatly increased by the use of contrac- 
| tions such as those used by short-hand writers. When we witnessed 
| the trials of the printing machine a very delicate galvanometer was 
placed in the circuit, so as to receive the electric waves before they 
| entered the recording instrument. So rapid was the transmission of 
| the waves that the necdle of the galvanometer scarcely seemed to 
| move, the deflection being hardly more than a degree for each recorded 
| letter. This deflection could not be made use of for reading by sight. 
Hence, supposing that every deflection of the needle could be made 
| available for a let’er on the visual system, which it cannot—four or 
| five movements t eing necessary, as an average, for the symbol of a 
| letter—the printing telegrap h ‘would still exceed in rapidity, even 
| when worked at a “slow apecd, the swiftest telegraph read by needle 
deflection. The instruments which we saw working are to accom- 
| pany the cable to its destination. There is, therefure, every prospect 
of our antipodean brethren being greatly in advance of the mother- 
country, in the speed and accuracy with which their submarine com- 
munications will be recorded. 
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THE ENGINEER. 


THE FUTURE. 

WE have entered upon a year which is likely to be dis- 
tinguished by a very extended development of commercial 
enterprise, and a corresponding activity in most branches 
of constructive art. We had become so accustomed to the 
rapid progress of all those great works of improvement in 
which engineering and mechanical talent find their employ- 
ment, that their continuance was regarded as almost a 
matter of course. The events of the past year have shown, 
however, that whilst none of these works can be carried on 
without capital, capital can only be counted upon where it 
is likely to earn a fair reward. And it is to the increasing 
commercial wants of nearly all parts of the world, coupled 
with the circumstance that vast aggregates of capital, with- 
drawn from the ordinary channels of enterprise, are now 
lying dormant, that we may fairly look not only for an 
early and general resumption, but for a very considerable 
extension of the labours of the engineer and artisan. Whilst 
our trade with the United States, France, and Germany 
offers the prospect of a moderate increase, there is every 
indication of a great extension in our commercial inter- 
course with nearly all the colonies, and with Russia, 
Brazil, Spain, Portugal, China, and Japan. We have fre- 
quently pointed out the interest which engineers and me- 
chanics have in these prospects. For every addition to our 
present one hundred and odd millions of foreign exports, 
new steamships, new railways, new towns, new manufac- 
tories—in short a new instalment of all of that varied means 
of material progress are brought into existence. India has 
taken about twelve millions in value of British pro- 
ducts yearly, but who shall estimate the trade and 
the corresponding improvement of that country when 
its vast plains and rich valleys shall have been fairly opened 
to the agencies of civilisation? Nearly fifty millions of 
money are already being expended on Indian railways and 
in establishing steam navigation upon the Indus and the 
Ganges. Within two or three years an uninterrupted 
railway communication will extend from Calcutta to Lahore, 
almost to the Affghanistan frontier—a distance of nearly 
1,100 miles—the Great Indian Peninsula line of 1,236 | 
miles, will be finished also, connecting Bombay with Cal- 
cutta and Madras; the Bombay, Baroda, and Central 
India will have extended 330 miles north of the capital 
of Western India; the Madras lines will have inter- 
sected the southern portion of the peninsula; the 
Scinde Railway will have opened the rich districts 
of the Punjaab to the thriving port of Kurrachee ; 
another railway of 450 miles will have intersected the rich 
province of Oude, whilst important lines of light-draught 
steamers will throng the waters of the Indus and the 
Ganges. India is at last brought under civilised rule, and 
there can be little doubt that its immense resources are to 
be turned immediately to account, not only to the great 
advantage of the Indian provinces, but quite as much also 
to that of our own manufactures and commerce. It is the 
opinion of those who are most conversant with the matter, 
that our future cotton supply is to be drawn mainly from 
India, the great plains of the Coromandel coast and the 
valleys of the Kistna and Godavery having a capacity equal 
to the production of more than five times our total present 
consumption of that staple. The Board of Trade has been 
already memorialised upon the subject of the cultivation of 
flax and the rearing of sheep for wool in India, and it is 
probable that a very large portion of our supply of those 
staples also will be eventually drawn from that country. 
In five years India will doubtless have furnished a market 
for British products equal in extent to our present exporta- 
tions to the United States, or say £20,000,000 annually. 
This will not only lead to the establishment of new lines 
of shipping, but to the construction also of works of im- 
provement of every kind in India, and to a considerable 
material progress at home. 

Australia, exhaustless in its resources of gold and copper, 
and already recciving more than eight millions annually 
of our exports, or more than double the importation of 
British products into Canada, is progressing rapidly in 
population and commercial importance. Very extensive 
lines of railway have already been undertaken, and eight 
millions of home capital are about to be expended upon 
these works in Victoria alone. The corresponding wants 
of New South Wales are likely to be equally extensive. 
With the carly establishment of an independent line of 
Australian steamers, by the way of Panama and Tahiti, 
the intercourse with the mother country is likely to be 
greatly extended, and there can be no doubt that Australia 
will vet furnish one of the very best ficlds of employment 
for our engineers and mechanics. 

The approaching completion of the Grand Trunk Railway 
promises to lead to increased settlement and material 
improvement in Canada. The liberal Government grants 
of excellent lands have attracted the attention of emigrants, 
and during the coming summer many thousands will have 
taken up their abodes in that colony. Within a short time 
a great ship canal will doubtless be opened between Lakes 
Huron and Ontario, whereby Canada will become the 
thoroughfare of a very large part of the commerce between 
and upon the great American lakes. Before the end of 
this year a great line of railway will have been completed 
between the eastern and western portions of Canada, the 
total length being 1,125 miles. Increased efforts are being 
made also to establish steam communication with that 
colony on a scale commensurate with its growing commer- 
cial importance. Under these influences, Canada is likely 
to furnish a greatly increased .trade with the mother 
country, whilst it will present further and still better 
opportunities for those who are qualified to carry out the 
great works of engineering and general improvement to 
which that trade must lead. : 

Considerable works of improvement are being carried on | 
at the Cape. An immense breakwater, larger even than | 
that at Plymouth, and a line of railway 54 miles in length, | 
are among the works already in hand.” 

Among foreign nations Russia is undergoing a very 








rapid improvement, and promises to attain to a commercial 
importance of the first rank. The very liberal policy of 
the present Emperor is doing much for the country. The 
emancipation of the twelve millions of serfs will be accom- 
plished gradually during the next twelve years, although 
the influence of this great step will be immediately felt. 
The tariffs on foreign importations were greatly modified 
more than two years ago, and our steam communication 
and general commerce with Russia have already become 
very extensive and profitable. Forty-five millions of 
French capital are being expended upon a comprehensive 
system of nearly 2,600 miles of railway, connecting the 
Baltic with the Black Sea, besides important lateral lines 
through some of the most productive provinces of the 
empire. The steam navigation likely to be employed in 
the Black Sea, and in the Sea of Azof, will be of great 
extent, whilst the Volga, the Don, the Kouban, and others 
of the principal rivers, will soon be navigated by regular 
and important lines of steamboats. Russia has taken a 
great step in civilisation, and, apart from her military power, 
is likely to rank, at an early period, among the first-class 
nations of the world. The Russian courts of justice have 
been re-organised, the liberty of the press extended,education 
provided for, and altogether a decided advance has been 
made towards the highest modern civilisation. In a merely 
selfish point of view this result is of much consequence 
to Great Britain, as an extensive market will be opened 
for our products, and a considerable additional employment 
will be given to our steamship lines and general shipping. 

Brazi! is experiencing the advantages also of an en- 
lightened policy, and is making encouraging improvement 
in railways, manufactures, and mining industry. A large 
amount of English capital, and a considerable number of 
English engineers and workmen, have already found em- 
ployment in Brazil. Our trade with that country, which 
has doubled since the first establishment of the Brazilian 
steamship service, is likely to attain an extent equal to 
that of our present Indian commerce, 

Spanish and Portuguese railways are being extended 
also with considerable vigour, and the result is already 
visible, not only in a marked improvement in those 
countries, and in an increase of their respective national 
revenues, but also in a decided extension of their trade and 
general intercourse with this country. There is hardly 
any people so uncultivated, or naturally indifferent to pro- 
gress, that they ean long resist the powerful influences of 
civilisation when once brought into continual contact with 
more enightened communities. Spain and Portugal will 
furnish no exception to this general rule. 

In China also, although real progress must inevitably be 
slow, the imitative faculties of the people, now that they 


have been fairly brought into intereourse with the rest of 


the world, must lead them to adopt many of those appli- 
ances which, as they cannot fail to see, have given such 
preponderating power to other nations so vastly inferior in 
population. The introduction: of the steam engine into 
China is a matter of course. Railways will inevitably 
follow, and it is entirely probable that by the end of a very 
few years as many English engineers and workmen will 
have found employment in the Celestial Empire as are now 
engaged throughout our Indian possessions. Japan also, 
in proportion to its extent, will exhibit similar results. 

Of all this prospective commercial and material develop- 
ment, a good portion will be going on during the present 
year. The most sagacious statesmen and political econo- 
mists predict an early period of general civilisation and 
commercial progress in all those portions of the world with 
which our intercourse has been heretofore so much re- 
stricted, and practical men can readily foresee in such a 


state of things a corresponding extension of the field of 


labour of the engineer, the manufacturer, and the artisan. 

During the present year the general course of mecha- 
nical improvement (which is all the more comprehensive 
by reason of the diffuse character which it now bears) will 
have kept pace with that of previous years, and will have 
added new powers to the appliances of the engineer, and 
fresh resources for new achievements of his skill. It 
altogether probable that, with the present rapid increase 
of steam navigation, a decided economy will be obtained 
in the use of steam in marine engines. Vessels are. being 
constructed with the intention of reducing the present 
rate of consumption of fuel one-half, and from the known 
efficacy of the proposed means of improvement, there is 
a good prospect that this expectation will be realised. In 
the latest practice, steam of increased pressure is being 
used with a much higher degree of expansion. ‘True 
economy lies unquestionably in this direction. A decided 
advantage is known to be attainable by superheating the 
steam, especially wherever it is to be expanded to a con- 
siderable degree. It is not so much for any new facts 
upon this subject as for renewed and persevering attempts 
for the practical adoption of these means of improvement 
that we are to look during the year. It is probable also 
that further attempts will be made to render surface con- 
densation entirely practicable for the ses of sea-going 
steamers. The difficulties in this,asin the other respects 
just mentioned, are at most only of a mechanical nature, 
and those best qualified to judge of the subject are the 
most positive that these difficulties can be fully overcome. 

It is to be hoped, as it is indeed probable, that iron ships 
will be henceforth made as nearly fire-proof as possible. 
Such an improvement alone would, if at once adopted, 
distinguish the present year. 

By the end of the year it is probable also that a very 
great advance will have been made toward the general 
adoption of arrangements for burning coal without smoke. 
The chemical and practical truths which have been so long 
urged upon consumers of coal are at last receiving their 
due attention. As burned in most situations, it is an undis- 
puted fact that one-third of our strongeaking coalsis entirely 


is 


| wasted, whilst, as if that were not enough, the circumstance 
| is attended with the nuisance of smoke. 


Under these 
circumstances, the best engineering could not reduce the 
consumption of coal in steam engine furnaces much below 
43 lb. per horse power per hour; whereas, with proper 


| combustion, the limit, with no other improvement, would | 
The tardy but final recognition of the abso- | 


be but 3 Ib. 








lute necessity of mixing coal-gas with its due quantity 
of air, in order to effect its combustion, will be the means 
of introducing a cheaper and really better variety of coals 
into use in our steamships, including those also of the 
Royal Navy. With similar provision, and the use of 
simple and inexpensive arrangements for facilitating the 
mixture of gas and air in locomotive furnaces, the same 
kind of coal is being gradually substituted in place of coke 
for railway purposes. 

Agricultural machinery, of such importance in itself, is 
likely to receive a full share of improvement during the 
present year. It was only during the past year that the 
economy of steam over horse power in ploughing was defi- 
nitely ascertained, and it is evident that the demonstration 
of that fact must lead to a rapid introduction of improved 
machinery. The great concentration of our population into 
the cities and towns is gradually extending the demands 
upon the agricultaral capacity of the kingdom. There can 
be no doubt that, under such a stimulus, agriculture will 
attain its just position as a science, nor that it will be 
conducted, like any other large business, upon an extensive 
scale, with the aid of every possible chemical and mechani- 
cal improvement, and with the greatest practicable division 
of labour. Those who, looking beyond the routine of farm- 
ing, regard the ultimate capacity of the soil, together with 
the vast resources of phosphates and ammonia which are 
afforded by the numberless kinds of waste matter which 
are now dissipated with such injury to the general health, 
already see the means of doubling our present rate of agri- 
cultural production, at the same cost per unit of the pro- 
duct as at present. The utilisation of the sewage of towns, 
and of the broken fish along our coasts, is connected with 
this subject, and will, when accomplished, add greatly to 
the resources of our soil, besides relieving us of a heavy 
payment to the Peruvian Government for guano. 

A considerable field of inquiry and improvement is open 
to the telegraph enginecr, although the conditions essential 
to the success of long submarine lines are believed to be not 
only established but entirely practicable of attainment. 
The principal interest which now attaches to ocean tele- 
graphs is in respect to their extension as commercial 
enterprises. 

For the past two or three years the manufacture of 
malleable iron has been in a transition state, and, notwith- 
standing the disappointment which followed the attempts of 
Mr. Bessemer to make such iron without the intervention 
of the puddling process, there is still a good deal of confi- 
dence in the ultimate attainment of such a result. Some of 
the highest authorities in such matters at first denied that 
stcel could be made by Mr. Bessemer’s method ; but since it 
is perfectly established that the decarbonisation of crude 
iron by its own heat, as it is taken from the blast furnace, 
will produce the finest cast steel, there is equal ground for 
the presumption that malleable iron may be ultimately 
made in the same manner, since, according to all we know 
of the subject, malleable iron is chemically the same as 
decarbonised steel. It is at the same time probable that 
since steel thus made is likely to become considerably 
cheaper than rolled iron, the former will supersede the 
latter in a great variety of applications, Steel is of course 
altogether superior to iron where strength and lightness 
only are requisite, and these conditions are of such general 
application that a little thought will show that the former 
may be substituted for the latter in numberless cases when- 
ever the cost of both shall have become the same. Where 
only a few years ago it was supposed to be impracticable 
to employ iron for shipbuilding, steel has already taken its 
place in many instances, It is quite probable that, sup- 
posing the cost to be the same, steel would be preferred to 
iron for railway bars, asalso for many other applications of 
hardly less importance. These considerations lead to the 


| opinion that the Bessemer process, having been proved 


adequate to the production of cheap and good steel, has 
already attained a national importance, since there is no 
doubt that ores can be found in England which shall 
answer all the requirements of the new method with the 
same success as the Swedish iron thus far employed. A 
considerable instalment of progress in the manufacture and 
adaptation of steel may be accordingly expected during the 
present year. 

The substitution of steam for horse power in canal haul- 
age, as in ploughing, has only been detinitively determined 
within the past year, but the considerable importance of 
the new application will lead to its early and general adop- 
tion. TnHr ENGINEER has furnished, from time to time, the 
fullest particulars concerning this subject, and little more 
remains to be said of it until further improvements shall 
have been made in the boats and in the application of the 
propellers, 

Some extraordinary examples of bridge construction are 
exhibited by the great works which are being carried on 
at Saltash and at Montreal. At the latter place, the great 
Victoria Bridge, nearly two miles in length, will have cost, 
when finished, £1,400,000, and it is a question whether our 
system of construction is not wrong when such an outlay, 
equal to that required for 140 miles of well built railway, is 
incurred in crossing a single stream. ‘The proportionate 
cost of the great bridge at Saltash is no less, being nearly 
half a million, fora length of about halfa mile. In America, 
a single span (suspension) of 882 ft., bridges the Niagara 
river at an elevation of 230 ft. above the water, and although 
a double accommodation is provided for a railway and high- 
way, the cost was but £90,000. Another span ‘of 1,200 ft., 
and at a greater height, is being carried, at less cost 
across the Kentucky River, and the same engineer has 
offered to construct a safe and permanent highway bridge 
across the Mississippi, with a single span of 2,600 ft. The 
excellent success with which Mr. Vignoles has carried out 
some large examples of suspension bridges on the Continent, 
affords ground for the belief that the same principle may 
be further applied, probably in combination with the level 
truss, for railway purposes. Warren’s girders have already 
reduced the cost of bridging to reasonable limits, where a 
good foundation can be obtained for the numerous piers 
required for short spans. But some system should be 
adopted, whereby the great cost of such foundations, in 
difficult situations, may be obviated by spans of greatly 
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increased width. A modification of the suspension prin- 
ciple promises the best solution of the problem, and it is in 
this direction that early and considerable improvement is 
to be anticipated in bridge construction. 

It is to be hoped that the subject of boiler explosions 
which, under the investigation of merely mechanical ex- 
perimenters, still remains surrounded with nearly all of 
its original — T; pd receive renewed attention 
from a more philosophical class of observers. ‘The cireum- 
stances attending the circulation of water in boilers of 
various forms, the circumstances under which steam may 
be superheated whilst in contact with water, the circum- 
stances attending the ebullition of non-aerated water, and 
the possible decomposition of water in steam boilers, all 
require minute and protracted attention. Whoever shall 
undertake and complete the investigations indispensible to 
a full and satisfactory solution of these points will have 
established for himself a fame not less brilliant or en- 
during than that achieved by our great chemist in the 
discovery of the principle upon which safety lamps might 
be constructed for miners. The renewed and intelligent 
interest with which these subjects are now regarded 
promises to lead to early and important discoveries. 

In warfare, Armstrong’s gun is likely to influence the 
results of future sieges, as its great power, when firing 
shot of sufficient density, will make it a formidable engine 
in storming as well as in the field. ‘There is a probability 
also that breach-loading cannon will be eventually per- 
fected, at least to such an extent as to warrant their sub- 
stitution for ordinary heavy ordnance. Recent experiments 
appear to show that from five to ten discharges a minute 
can be maintained without fouling or heating the gun to 
an inconvenient extent. With the increased attention 
now being paid to these matters by rival nations, we may 
look for a further advance in the construction and manage- 
ment of ordnance. In naval warfare it is less probable 
that any great change will be made in the mode 
of attack and defence, although numerous plans have 
been put forward with the intention of running down 
or blowing up an enemy’s ship. Among these, the 
methed of submarine attack furnishes an opportunity 
for a considerable development, and would be likely 
to effect the most destructive results. As the 
certainty of enormous destruction in war is the best 
guarantee for the preservation of peace, the greatest pos- 
sible improvement is desirable in the means of attack and 
defence. 

The improvement of the metropolis in sanitary and 
ornamental matters, and in respect of better communi- 
cation, will every ycar engage increasing attention. The 
first great work of this kind is of course the removal of 
the sewage ; and we shall know by the time several 
millions have been spent for that purpose, whether such 
means are sufficient for the purification of the Thames. 
That an appreciable amelioration will result is likely, but 
it is much to be regretted that, whilst the matter was 
pending, some cheaper, more effectual, and infinitely more 
profitable arrangement was not adopted. The drainage 
scheme is a make-shift, and nothing better, and must be 
followed by the ultimate adoption of a more rational 
method of treatment for the rich fertilising matters con- 
tained in our sewage. <A wider distribution of wealth 
and a growing taste must lead to some decided step towards 
improving the appearance of our great capital. What- 
ever commercial and moral grandeur London may possess, 
it certainly — the least possible magnificence in its 
structural character. The inconvenience resulting from 
the narrow, crowded, and tortuous character of our older 
thoroughfares, and from the antiquated arrangement of 
so many of our commercial and private buildings, must 
ultimately compel a considerable change. The increased 
prospective value of property will soon furnish the occa- 
sion for a reform which would be so acceptable to good 
taste and common convenience. This movement would 
be attended with the necessary improvement of our street 
communication and the extension of street railways 
throughout our — business thoroughfares. Much 
is likely to be done in these respects during the present 
year. 

The arrangements for a great international exhibition in 
1861 will also occupy a share of attention during the year. 
A good deal of difference of opinion exists as to the pro- 
ans 4 of holding such an exhibition, but if it be once 

ecided upon, there is no reason that it should want the 
substantial support of all classes, England should not be 
allowed to make a great failure in a case where there could 
be no question of the national ability to create and support 
such an undertaking. It must be well done or let alone 
altogether. 

In all these varied subjects of commercial, industvial, and 
social improvement, with the fruit of which the year upon 
which we have entered is so full of promise, ‘THE ENGINEER 
will strive to maintain its accustomed ground, holding an 
even course between all extremes of opinion, dealing out to 
each topic of permanent or passing interest its fair share of 
discussion, and striving at all times to supply the greatest 
possible amount of information upon every subject 
embraced in its comprehensive province, In seeking to 
accomplish these ends we shall at all times welcome the 
co-operation of our readers and correspondents in all parts 
of the world. A vast amount of valuable information may 
be developed by full and candid discussions in the columns 
of THE ENGINEER. We would also cordially invite the 
contribution of whatever matters of local information may 
be deemed of interest to our readers. Information of the 

rogress of new works, the trial of new inventions, the 
etails of tests of machinery, and practical experiments of 
all kinds, together with ok general items of intelligence 
as find their best place in a widely circulated engineering 
journal, will be very heartily welcomed and as gratefully 





acknowledged at all times. 





RAILWAY BETWEEN SARDINIA AND LomBarpy. — The small 
section of the railway between the Ticino and Milan as yet un- 
finished will be completed in the month of Febraary, and the opening | 
of the entire line will permit the journey from Turin to the Lombard 
capital to be performed in six hours, allowing ample time for the ex- | 
amination of passports and baggage at the frontier. 


ON THE RESISTANCE OF TUBES TO COLLAPSE, | round the pipe and make it water-tight. The object of 
| was to allow the air from the interior of the tube D to escape 
| during the collapse, and so to place it, as nearly as possible, under 
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this pipe 


TuE following experiments were undertaken at the joint request | the same circumstances as the flue of a boiler. 


of the Royal Society and the British Association for the Advance- 
ment of Science. Their object is to determine the laws which 
govern the strength of cylindrical vessels exposed to a uniform 
external force, and their immediate practical application in pro- 
portioning more accurately the flues of boilers for raising steam, 
which have hitherto been constructed on merely empirical data. 

It is well known that the immense extension of the application 
of steam power, and the constant inducement to economise as far 
as possible the fuel necessary for its production, together with the 
growing tendency to employ the expansive principle, has caused a 
general increase of the working pressure from 10 lb. to 50 1b., and 
even in some cases to 150 Ib., on the square inch. Unfortunately, 
however, our knowledge of the principles of construction has net 
kept pace with our desire to economise, and hence the change has 
been accompanied by an increase of dangerous and fatal accidents 
from boiler explosions. Investigation has frequently shown these 
lamentable catastrophes to have arisen from ignorance of the im- 
mense elastic power of steam, and from a want of knowledge of 
the forms of construction best calculated to retain an agent of 
such potent force; and as explosions become more frequent in 
proportion as the pressure is increased, it is the more necessary to 
inquire into the causes of such disasters, and to apply such reme- 
dies as may effectually prevent them. 

In order to save space and to increase the generative powers of 
boilers, internal flues and tubes have been generally adopted, and 
that without sufficient attention to proportioning their diameter, 
length, and thickness of plates, so as to ensure safety on the one 
hand and economy of material in its judicious distribution on the 
other. Hitherto it has been considered an undisputed axiom 
among practical engineers, that a cylindrical tube, such as a 
boiler-flue, when subjected to a uniform external pressure, was 
equally strong in every part, and that the length did not affect the 
strength of a tube so placed. But although this rule may be true 
when applied to tubes of indefinite length, or to tubes unsupported 
by rigid rings at the extremities, itis very far from true where the 
lengths are restricted within certain apparently constant limits, 
and where the ends are securely fastened in frames, which prevent 
their yielding to an external force. 

In some experimental tests to prove the efficiency of some large 
boilers, the author had some misgivings as to the strength of the 
internal flues to resist a force tending to collapse them. In these 
experiments it was found that flues 35 ft. long were distorted with 
considerably less force than others of a similar construction 25 ft. 
long. This anomalous result led to further inquiry, which being 
far from satisfactory, the present series of experiments were insti- 
tuted, with, it is believed, very conclusive results. 

In order to have every facility for conducting these experi- 
ments, application was made to the directors of the North 
Eastern Division of the London and North Western Railway, for 
permission to conduct them under their large octagonal engine- 
house at Longsight, near Manchester, where the necessary pumps 
and cranes were at hand. ‘To this request the directors gave their 
cordial assent, and in this position I had the benefit of the 
suggestions and experience of Mr. J. Ramsbottom, the company’s 
engineer, and also the constant attendance of Mr. R. B. Longridge, 
the engineer and chief inspector to the Association for the Pre- 
vention of Boiler Explosions. To both those gentlemen I tender 
my best acknowledgments for the able and efficient assistance I 
have received from them during the whole time occupied in con- 
ducting the experiments. 

To attain the objects of the experiments in a satisfactory manner 
it was necessary that the apparatus should be of great strength, 
and of dimensions capable of receiving tubes of considerable length 
and diameter. For this purpose a cast-iron cylinder was pre- 
pared, 8 ft. in length, 28 in, in diameter, and 2 in. thick of metal, 
for the reception of the tubes to be experimented upon. This 
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cylinder was placed upon some balks of timber, 1m one of the 
locomotive pits, immediately under the shearlegs A, A, for 
the convenience of lifting and replacing the heavy cover of the 
cylinder, which had to be removed at the close of each ex- 
periment. A small pipe, a, a, connected the force-pump, B, with 
the interior of the cylinder; and another, , 6, communicated with 
the steam. pressure gauges at c, which exhibited the pressure in the 
cylinder during the experiment in lbs. per square inch: to ensure 
accuracy two gauges were employed, one of Schaeffer's and the 
other of Smith’s construction, and the indications of these were 
checked by an accurate safety-valve, d. A small cock, ¢, served 
to let off the air contained in the cylinder when necessary. 

Fig. 1 is a section of the large cylinder. The top and bottom 
covers, f and g, were made of strength proportionate to that of the 
cylinder, to which they were secured by 1-in. bolts placed 3 in. 
apart. In the bottom cover, g, a hole was drilled, to receive the 
rod and screw-nut k, which supported the tube D to be experi- 
mented upon; and through the top passed a 2}-in. pipe, m, in- 
serted in the cast-iron end of the tube D. On the end of this pipe 
was a large nut, which screwed down upon an _india-rubber 
washer on the cover of the cylinder, so as to close the opening 





The whole of the experiments were effected by means of the 
hydraulic pump, by which water was forced through the pipe a a 
into the cylinder C; thus driving the air in a highly compressed 
State to the upper part of the cylinder, whence, when a very high 
pressure was required, it was deemed advisable to let it escape by 
the cock e, and to effect rupture through the medium of water 
only. In both these cases a perfectly uniform pressure was en- 
sured upon every part of the tube to be collapsed. 
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These preparations having been made, and the pressure-gauges 
carefully adjusted, the experiments proceeded as shown in the fol- 
lowing tables. 

The first experiment was upon a tube 4 in. in diameter and | ft. 
7 in. long between the cast-iron ends, to which it was rivetted 
securely and brazed. It was composed, as in the other experi- 
ments, of a single thin plate, bent to the required form upon a 
mandril, and rivetted and also brazed to prevent leakage into the 
interior. This tube having been fixed to the cylinder covers in 
the manner described above, the pump was applied, and gradually- 
increasing force given to its exterior surface, until its powers of 
resistance were overcome. During the experiments the precau- 
tion of allowing the air to escape at high pressures was found 
absolutely necessary, as the tubes generally collapsed with an ex- 
plosion of the suddenly-compressed air in the tube D, Fig. 1, 
accompanied by a loud report as it made its escape by the pipe m. 
These explosions give pretty correct indications of what takes 
place when the internal flues of boilers collapse. 

It has long been a desideratum to determine some law by which 
the engineer could calculate the proportionate strength of the 
internal flues. Hitherto we have acted upon the principle that 
the cylindrical flues, as ordinarily constructed, were considerably 
stronger than the outer shell; but this opinion has in reality no 
foundation in experiment, excepting only uncertain deductions 
from occasional explosions and the failure of vessels under high 
pressures in circumstances of a very variable and doubtful character. 
There have been no definite rules to guide us hitherto in propor- 
ioning the diameter, length, and thickness of plates of the flues, so 
as to correspond with the strength of the boiler; and even in cases 
where explosions have taken place from collapse, we have, it is to 
be feared, too frequently mistaken the actual cause. in consequence 
of the débris covering the site, and the force which has torn to 
pieces the outer shell. The anomalous position in which these 
constructions are placed has greatly retarded the application of 
science to their improvement, and there appears, in fact to be no 
rule known by which to attain uniformity of strength between those 
parts of a boiler exposed to an internal tensile and those exposed 
to an external compressive force. 

To supply this want, and to remedy certain anomalous results 
arising from defective forms of construction, it appeared desirable 
that these vessels should be subjected to direct experiment, and the 
laws of resistance as far as possible ascertained, and the necessary 
formula deduced for the future guidance of the practical mechanic 
and engineer. These objects have, it is believed, been attained by 
the results developed in the experiments enumerated in the following 
tables. 

EXPERIMENTS. 
RESISTANCE OF TUBES TO COLLAPSE. 

In these experiments the tubes were composed of plates of uni: 
form thickness, and of the form and size shown by the figures in 
the column of remarks. The form, after collapse, is also indi- 
cated by the woodcuts. 


TABLE I,—ReEsIsTaNce OF 4-INcCH TUBES. 
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are taken through the line « 6, where the collapse was greatest. The dotted 
lines show their form before they were subjected to experiment. 

On consulting the above table it appears that tubes of the same 
diameter and the same thickness of plates vary in strength when 
of different lengths. The tubes of 19 in. and those of 40 in. differ 
widely in their powers of resistance. Comparing the results of 
Experiments 1 and 2 with those of Experiments 3 and 4, we find 
that the latter, while of twice the length, bear less than half the 
pressure. Comparing these with Experiment 5, we find that tube 
E, 5 ft. long, or three times as long as A and B, exhibits only 
about one-third of their mean strength. Similarly, E, which is § the 
length of D, bears only about } the pressure. 

Tube F, Experiment 6, may be considered as composed of three 
distinct tubes, each 1 ft. 7 in. long. It was made with two per- 
fectly rigid rings, soldered to the outside of the tube to keep it in 
form, and prevent collapse at those points, The result of this al- 
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teration was to increase the strength of the tube threefold, as is 
evident on comparing it with tube E. 
TABLE I].—RESISTANCE OF 6-INCH TUBES. 
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This table gives indications of the same law of resistance as the 
last. It will be observed that the tubes, being screwed to the 
covers of the cylinder, were to some extent in a state of tension, 
owing to the necessity of having to screw up the air-tube tight in 
order to prevent leakage. This, with the weakness of the ends of 
the first two tubes, will account for the discrepancies in the table. 
Making allowances on this ground, and taking the mean of the 
experiments, we arrive at the conclusion that the results approxi- 
mate closely to the law that the strengths are inversely as the 
length ; and this, it will be observed, is the result arrived at in the 
comparison of the 4-in. tubes. 

Thus the mean strength of the tubes 30 in. long, Experiments 
G, H, K, L, is 53 Ib. per square in. Now, by the above inverse 
proportion, we may calculate from this the strength of a tube 
59 in. long: thus, 

59 : 30:: 52: 
the result being 32 in the above table, Experiment 9, a difference 
of 5 Ib. only. 

This law receives remarkable confirmation from Experiment 6 on 
tube F. This tube had, as already explained, two rigid cast 
iron rings firmly soldered to it so as to divide its length into 
three equal parts. The result was to increase the strength three- 
fold, or, in other words, to make it equal in strength to a tube of 
one-third the length. 

The next series of tubes submitted to experiment were 8 in. in 
diameter, and of the same thickness as the preceding. In these 
experiments it will be seen that the same law in respect of the 
length prevails, and is perhaps more strikingly exemplified than in 
either of the preceding series. Perhaps from their larger size 
these tubes were less affected by defects of workmanship. Like 
the last, they had an outlet for the escape of the air, and collapsed 
with loud reports. 
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TABLE III.—REsIsTANCE OF 8-INCH TUBES. 
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On comparing the above results, it will be found that there is a 
near approximation to the strengths being inversely as the lengths. 
Taking the strength of the first tube, 30 in. long, and calculating 
the force necessary to collapse the 39 and 40-in. tubes, we have, 
by calculation, 

39 : 30:: 39: 2 = 30 and 40: 30 :: 39: a = 29°25; 
the difference from the result in the tables being 2 Ib. in the one 
case and 1# lb. in the other. 

The following results on 10-inch tubes are also remarkably con- 
sistent with the above law. 


TaBLe IV.—ReEsisTaNce OF 10-1NcH TUBES. 
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Both tubes gave way, as in the preceding experiments, with a 
loud report. Comparing them, we have 50: 30:: 33:2 = 198; 
and by experiment (16.) we have 19 Ib. 

Equally strong evidence in confirmation of the law respecting 
the lengths, will be found in the table of 12-inch tubes. The in- 
crease of diameter, without any change in the thickness of metal, 
does not affect it. On the contrary, this principle of resistance, 
in the case of tubes with unyielding ends, and open for the escape 
of the contained air, holds true, uniformly, throughout the whole 
of the experiments on 4, 6, 8, 10, and 12-inch tubes, as nearly as 
could be expected when due allowance is made for variations in 
the rigidity of the plates, imperfections in the workmanship, and 
difference in the tension of the sides. 

Taking Experiment 20 as correct, we have for the collapsing 
pressure of a similar tube, 5 ft. long, 60: 30 :: 22:2 = 11, or 1°5 Ib. 
less than Experiment 19. Similarly, 584 : 30 :: 22:2 = 11-2, or 
0:2 Ib. more than in Experiment 18. From these results we may 
reasonably conclude that the law affecting the strength of tubes is, 





ie On removing the tubes G, H, it was found that owing to the thinness 
of the metal, the cast iron ends of both had been fractured, causing col- 
OT perhaps, before the outer shell had attained its maximum resistance. 
m4 = M hed an iron rod down its axis to prevent the ends approaching 
whi other during collapse ; a tin ring had also been left in by mistake, 
ich accounts for the increased pressure required to produce collapse. 








other things being the same, that the collapsing pressure varics in- 
versely as the length. 
TaBsLe V.—ResisTance or 12-1nc TusEs. 
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The tube S, when compared with the 6-inch tubes, only one-half 
the length, required a pressure of less than one-fourth to cause 
collapse. This apparently low pressure, though at first sight ano- 
malous, is confirmed by the result of Experiment 19. Similarly, 
comparing tubes C and D, Table I. with tubes O and P. Table IIL, 
we have, 
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that is, whilst the diameters are to one another as 1: 2, the pres- 
sures of collapse are as 65: 31°5, or as 2: 1 very nearly. These 
cemparisons, which might be continued, evidently point to a law 


! affecting the diameters similar to that of the lengths. 


In order to ascertain the different powers of resistance of tubes 
composed of thick plates and of different diameters, a strong tube 
only 9 in. in diameter, and formed of a plate }-inch thick, was con- 
structed, to match and compare with another tube, also of }-inch 
plate, and 183 in. in diameter. The 9-inch tube was, however, 
found to be too strong for the retaining powers of the cylinder, 
which it would not have been safe to have trusted above 500 Ib. 
per square inch. Finding the strength of the small tube too 
great for the containing vessel, two new tubes were 
made, one with a lap-joint, as at A in the annexed 
sketch, and another with a butt-joint as at B. These 
tubes were made of plates {th of an inch thick, the 
object of the difference being two-fold ; first, to ascer- 
tain to what extent the strength of the tube was re- 
duced by the Jap-joint ; and, secondly, to compare 
with the tube 189 in. in diameter, and double the 
thickness of plates. In the construction of boilers the 
lap-joint is almost invariably in use ; and it must at 
once appear obvious that any such departure from the 
true circle in cylindrical tubes must injure their powers 
of resistance to external pressure. 
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The tube Y, Experiment 23, was made with a lap-joint, which 
caused it to deviate from a true circle in form, to the extent of 
nearly a quarter of an inch, the double thickness of the plates. In 
the tube Z, the cylindrical form was better maintained by the 


| butt-joint, and this difference, apparently so small, had a serious 


effect upon the resisting powers of the tube. According to the 
results in the table, there was a loss of more than one-third of the 
strength in the tube with the lap-joint, the ratio being 69°3 : 100, 
or 7:10 nearly. These facts are conclusive in showing the neces- 
sity of adhering in these constructions to the true cylindrical 
form. 

The foregoing experiments were instituted for the purpose of 
ascertaining the resistance of tubes to collapse, when the ends were 
securely fixed to unyielding discs (as is the case with the flues of 
a boiler), and rigidly kept apart to prevent their approaching one 
another. In this position, the tubes, when submitted to severe 
collapsing pressures, were to some extent in a state of tension, and 
in some few cases, when collapse took place, the sides were torn 
from the cast iron discs. 

The results obtained from tubes of this construction have 
already been recorded, but we have yet to ascertain to what extent 
tubes of the same size and form follow the same laws in their re- 
sistance to external pressure when their ends are left free to ap- 
proach each other. To solve this question two tubes were made, 
similar to those previously experimented upon, of 8 in. diameter 
and 60 and 30 in. in length. In these tubes there was no rigid 
bar down the centre, nor were they attached to the cylinder covers ; 
they were simply placed in the cylinder, and water pumped in, in 
the usual manner, until they collapsed as given in the following 
table :— 

TABLY VIT.—Resistaxce or 8-1ncn TUBES. 


| 


Diameter. 
Length. 
Inches. 


“Thickness 


Remarkr, 


No. 
Inches, 


Inches. 
Pressure of 


| 
| 
| 


J 
on 


} 
| 60 }-043 


| 
6/8 ~ 36 
| 





In the above experiments the tubes do not appear to follow pre- 
cisely the law of “inversely as the length.” Had they done so, 


* Lap-joint, t Butt-joint, 


the tube BB should not have yielded with a less pressure than 
44 lb. on the square inch. It is, however, impossible to manufac- 
ture these tubes truly cylindrical, and hence it follows that slight 
variations may very materially affect the ultimate strength of the 
tube. 

From three experiments on 4-in. tubes, we derive data more in 
accordance with the law, as will be seen below. 

Taste VIII. 


—RESISTANCE OF 4-INcH TUBES, 


Pressure of 


Ibs. 


per sq. in. 


Romarks, 


Diameter 
Inches 
Inches. 


collapse. 











® Gear 








In the above experiments, the second on tube DD is lost, in con- 
sequence of the ends being fractured and the water obtaining ad- 
mission, so as to cause a counteracting pressure in the interior. 
Experiment 29 agrees closely with the law when compared with 
27, its strength being correctly double that of the latter, The 
15-in., although not four times the strength of the 60-in., exhibits 
high resisting powers. It is probably difficult to reconcile these 
discrepancies ; but we have in these experiments sufficient data to 
show that these tubes also follow, in their resistance to collapse, 
some function of the length ; and it is important to observe, that 
we cannot in practice introduce long tubes into constructions 
exposed to external pressure, without making very considerable 
allowance for their loss of strength. 

In the earliet experiments the tubes were made of thin wrought 
iron plates; but conceiving that it would be of interest to examine 
how far the laws, which were found to prevail with them, applied 
also to tubes of other matevials, three tubes were made of the fol- 
lowing dimensions :— 

GG. Iron flue, 15 in. in diameter :— 


Plates “125 in. thick. 21k 
Web (a a) *25 in thick,, 
Rivets } in., at 1} in. apart. 
HH. Steel flue, diameters 15,3 
and 15° in. :— 
Plates *125 in, thick, 
Web (4 b) *25 in, thick. 
Rivets } in., at 1] in. apart. 











a “ Collapee. 














JJ. Tron flue, with overlap joints ; 
diameters 14} and 14}} in. :— 


6 


a Cee ae 
Plates *125 in. thick, 
Ends *25 in. thick, 


“ — 
a 
> 
Length 5 ft, 


Rivets } in., at 1} in. apart, — 


v 
Cotlape. 
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JJ. 33 60 125 


125 





14} X 143) 

The experiments on these tubes do not at first sight appear to 
yield very satisfactory results. The first, GG, gave way with a 
pressure of 150 Ib. on the square inch, when it began to leak so 
much as to cause its removal from the vessel, to replace some of 
the rivets which were imperfect. After the necessary repairs it 
was again subjected to experiment, when it gave way with a force 
of 146 lb., showing how much it had been injured by the previous 
pressure. On comparing it with the mean results of all the other 
experiments, we find that it should have borne about 300 1b. ; it 
evidently failed at the rivets, and cannot be relied upon. 

The next experimented upon was a steel tube, of the same form 
and with similar rigid divisions to those of the iron one. This 
sustained 220 Ib. on the square inch, when it bulged in or collapsed 
in the middle division. 

The last was a plain tube of similar plates of iron, 143 in. in 
diameter, but without ribs. This collapsed with a pressure of 
125 lb. on the square inch; and this agrees nearly with the preced- 
ing experiments, as will be seen, 

Comparing Experiments 32 and 33, it would appear that the 
steel tube is not stronger than the iron; but we are not warranted 
in drawing general conclusions from a single experiment. 

The next experiments were of a diflerent character, upon tubes 
of an elliptical form. The foliowing table gives the results :— 


TABLE X.—REsIsTaNce or Exv.irricaL TUBES, 
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Diameter. 
inches. 
collapse. 
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y Cylindrical. 


The last two experiments on cylindrical tubes are appended for 
comparison. , . 

On comparing the elliptical tube Bd with the cylindrical tube X, 
which are of the same length and thickness of plates, and only 
about half a square inch different in sectional area, we have for the 
collapsing pressure of the former 127°51b., and for that of the 
latter 420 Ib., where it will be observed there is a loss of about $the 
of the strength, in consequence solely of the flattening of the tubs 
Bé, or, in other words, a cylindrical tube will support nearly three 
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times the pressure which would collapse an elliptical tube of the 
same weight when proportioned like tube Bb. A similar deficiency 
is observable in tube Aa, when compared with tube T, The change 
of form, from the cylinder to the ellipse, where the diameter 
was reduced 1} in. in one direction, and exiended as 
much in another, reduced the bearing powers one-half. The 
comparative results obtained from the experiments on the 
thick tube are different from those on the thin one, the 
loss being much greater in the former than in the latter 
case, although the ratio of the diameters is about the same. Allow- 
ance must, however, be made for inaccuracies of construction, 
though we might reasonably have expected a nearer approximation 
in the ratios of the deficiency of strength. From these facts, how- 
ever, itis obvious that in every construction, where tubes have to 
sustain a uniform external pressure, the cylindrical is the only 
form to be relied upon, and any departure from it is attended with 
danger. 











Resistance of Tubes to Internal Pressure. 
During the investigation on the comparative resisting powers of 
tubes to collapse, a question arose as to the relative powers of 
cylindrical tubes to resist an internal force acting uniformly over 
their surface. It has already been demonstrated that the resist- 
ance of cylindrical vessels to internal pressure varies inversely as 
the diameters, but what effect the length may have upon the 
strength has yet to be determined. We have already seen that a 
cylindrical tube, when subjected to external pressure, loses one- 
half its strength when the fength is doubled, and so on in other 
cases; hence arose the inquiry, what effect, if any, will an in. 
crease of length have upon a tube exposed to internal pressure? 
To solve this problem, three tubes of precisely the same diameter 
and thickness of plates, but of diflerent lengths, were prepared 
and submitted to experiment as follows :— 
TasLe XI.—Resistance OF Tubes TO INTERNAL PRESSURE. 
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Considerable discrepancies occur in the experiments on internal 

yressure, as in each case the tube gave way at the rivetted joint. 
ces precaution was taken, by carefully brazing them, to render 
them as nearly uniform in strength as possible. The weakness of 
these joints was, however, very apparent, and the results are in ac- 
cordance with those arrived at several years previously, when it 
was found that the strengths of rivetted plates were as the 
numbers— 

100, for the solid plate ; 

70, for the double-rivetted joint ; 

56, for the single-rivetted joint. 

This constant failure at the joints renders the experiments on 
internal pressure very unsatisfactory, as they do not exhibit the 
ultimate strength of the plate, but only the strength of the joint; 
and as boilers invariably present joints, these facts are probably of 
some significance when applied to them. On a careful examina- 
tion of the fractures, that of the tube Ff appeared the most perfect. 
Ee was not so well soldered, and burst by tearing off the rivet- 
heads, and Dd was torn partly through the plates and partly 
through the rivets; the plate of which this tube was composed 
was, however, exceedingly brittle, and broke like cast iron. Tube 
Gg was ruptured in the same way and in the same direction as the 
others: the rivets were torn through the plates, and the soldering 
(not very sound) was ripped up for 10 in. along the joint; this 
tube, as also the others, would have borne a greater pressure had 
the joints been more perfect and of sounder workmanship. 

Comparing the tube Ce, 1 ft. long, with the tube Ff, 4 ft. long, 
and assuming the joint to be equally perfect in each, it would ap- 
pear that there is a slight loss of strength when the length is in- 
creased ; and this again suggests the question, do the rigid ends in 
short tubes increase the strength of the unsupported portion in 
proportion to the length of the tube? For example, let us take 
two tubes of any given diameter, the one 10 ft. and the other 








20 ft. long: it would appear, prima facie, that it was much easier 
to force the long tube into the 7 ae 

form of a barrel, as at a, than it | 6 | 

would be to produce the same 

form in the shorter tube, as at b ; 

in an elastic material, such as an 

india-rubber tube, the exten- [ a 
sion would certainly take place 

at the centre, where the particles possess diminished resistance, 
arising from their respective distances from the ends or points of 
support. 

To ascertain how far this view is correct, two leaden pipes were 
prepared of 3 in. diameter, and of the lengths of 1 fi. 24 in. and 
2 ft. 7 in. respectively, and these were submitted to the following 
experimental tests :— 
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The tube H/ ruptured at the thin part of the metal, the water 
bursting through a narrow slit; Jj ruptured similarly; and on 
measuring the expanded circumferences at the broadest part, it 
was found that the metal of the former had elongated 1} in., and 
that of the latter 1} in. ‘ 

These experiments seem to show pretty conclusively that the 
length has very slight influence on the resisting powers of tubes of 
wrought iron to interval pressure. Beyond the limit of 1 ft. or 
2 ft. in length, it appears to affect the strength so slightly that it 
may be almost entirely disregarded in practice. . 


? om Ib, preee od Hh, and 325 Ib. for Jj, the ends were blown ont. 
T having been taken out and the ends replaced, they burst, as 
the Table. 7 dat. 


| GENERALISATION 
| In the reduction of the experiments I have, as on former 
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OF THE RESULTS OF THE EXPERIMENTS. 
occasions, been ably assisted by my friend Mr. Tate, whose sound 
philosophical views and high mathematical attainments are, from 
his numerous publications, so well known to the public. To that 
gentleman [ am indebted for many services, and among others for 
an elaborate inquiry into the specific gravity and properties of 
steam, which I hope will be shortly forthcoming as a new addition 
to our knowledge, and that more particularly in its applica- 
tion to the wants and necessities of the present high state of 
civilisation. 

On this question I am personally gratified to find the subject in 
such able hands ; and, aided by the industry, care, and perseverance 
of my own assistant, Mr. W. Unwin, I entertain hopes of render- 
ing the researches now in progress of such a character as fully to 
justify the application of the word useful, which of all others is 
probably the best calculated to express the true value of these in- 
vestigations. 

Formule of Strength relative to Cylindrical Tubes. 

The strain which the material of a cylindrical vessel undergoes 
when a uniformly distributed external pressure is applied to it is 
very different from the strain produced when the pressure acts inter- 
nally. In the latter case the material is equally extended through- 
out all its parts, and its cylindrical form is preserved at all stages 
of the pressure, with the exception of a small portion closely bor- 
dering upon the inflexible plates closing the extremities. The 
tube under a high internal pressure will assume 
the form represented in the annexed diagram, 
and the relation of the force of rupture to that 
of resistance will be approximately expressed by 
_2Exk 
ae: 
where P represents the pressure requisite to produce rupture, E 
the ultimate resistance of the material to extension, D the diameter 
of the tube, and & its thickness; whereas in the former case, the 
material, being compressed, becomes crumpled in longitudinal 
lines near the middle; the tube loses its original cylindrical shape 
at and near to that part, whilst the portions towards the extremi- 
ties, being supported by the inflexible end plates, retain, or nearly 
retain, their original form ; so that, in fact, the material virtually 
resisting compression is the comparatively small portion at or near 
the middle, and which, to a certain extent, is independent of the 
length of the tube, whilst the pressure producing the compression 
is always approximately proportional to the longitudinal section. 
Now let us assume for these tubes— 





P (1.) 





P’ = the external pressure of the fluid in pounds to produce 
rupture or collapse ; 

P = this pressure per square inch ; 

R = the resistance of the material to compression or to crump- 
ling ; 

L = the length of the tube in feet ; 

D = the diameter of the tube in inches; 

k = the thickness of the plates in inches ; 

p = the pressure P reduced to unity of length and diameter, 
or = PLD; 

C, a, constants to be determined from the data supplied by the 
experiments. 
Since P’, the total pressure on the tube, varies directly as the 

longitudinal section, that is, as the product of the length by the 

diameter, we have— 


P’=C’. P. L. D. 


Now it has been determined by experiment that the resistance 
of thin iron plates to a force tending to crush them, or rather to a 
force tending to crumple them, varies directly as a certain power 
of their thickness—the numberindicating the power lying between 
‘2 and 3—hence we assume— 

R=C".i; 
but when rupture takes place, P’=R, and 
OOP.L.D=C’.k, 
Ck 


* D on 
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ia Seb is ue’ oe: a 
For tubes of the same thickness we readily derive from this 
equality, 

(3.) 


that is, the continued product of the pressure, the length and the 
diameter is constant; or in other words, for tubes having the same 
thickness, the pressures of collapse reduced to unity of length and 
diameter (p) are equal to one another. 


ee ee 


To determine the values of the constants @ and C in (2.), we 


have 
k 7 


But in order to embrace a range of experiments by taking the 
mean of their results, we have, putting p for the value of P, when 
the tube is reduced to unity of length and to unity of diameter, 


PLD 
P,L,D, 


log. p — log. p, 


log. & — log. ku’ 


and similarly we find 
ee ‘ 
oo ee 
A glance at the results of the experiments recorded in Tables 
I., IL., IIL, IV., V., where the thickness of the plates composing the 
tubes is the same, is suflicieat to show—Ist, that the strength of 
the tubes varies nearly inversely as their lengths; 2ndly, that the 
strength also varies nearly inversely as the diameters. The follow- 
ing reduction of these experiments will not only render these laws 
apparent, but will also show that in tubes of the same thickness 
the strength varies inversely as the product of their lengths by 
their diameters, or, what amounts to the same thing, that PLD 
(=p) is nearly a constant quantity. 


Reduction of the Results of the Experiments on the Collapse of 
Sheet iron Tubes °043 inch thick, to unity of length and diameter. 
Experiments 1, 2, and 6, were performed on tubes of the same 
length and diameter; and also Experiments 7, 10, and 11; hence 
we have for the mean values of P,— 
: 
70+137+140 
3 


Mean value of P from Experiments 1, 2, and c=! —149, 


48+52+65 _. 


Mean value of P from Experiments 7, 10, and 11= 
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4-Incn TUBES 














| | Pe 
: a P. P.L. | P.D. | Pressure 
No. of ex-| Diameter, Length in| Pressure | Pressure | Pressure | reduced 
periment.| in feet of collapse! reduced to/reduced to} to unity 
inches, * | in lbs, junity of L.junity of D.| of Land 
| } D. 
} | | 

1,2,6 | 4 VWs 149 596 | 930°0 

3 4 a | 6 260 | 866-4 

4 4 1 | «6 260 | 823-2 

5 4 5 43 172 | 860°0 

27 4 5 47 188 | 940°0 

29 4 2} 93 372 | 930°0 














6)5349°6 
Mean value ofp .. 891°6 
The approximation of the numbers to one another in columns 5 
and 7, shows how very nearly the strength varies inversely as the 
lengths. This observation applies with equal exactness to all the 
reductions which follow. 
6-INcH TUBES, 


No. of ex- 























> | > 
periment, D | t | P si | sideats = 
} | 
7,10, 11 6 2} | 55 137°5 330 «| 825 
! 
9 6 4, | 32 157°3 192 | 944 
| | ! ! 
2)1769 
Mean value ofp .. 8845 
8-1ncu TUBES. 
' : 
No. of | & P. PL. | PD ps 
experiment, | | | | | 
| 
13 . s 2} 39 | 975 | 812 780°0 
| | 
14 | § 3} 32 | 1040 | 256 832°0 
| 
15 | 8 3] 31 103°3 248 | 826-4 
3)2438°4 
Mean value of p.... 8128 
10-1NciL TUBES. 
No. of p> | neil B P.L. | P.D. Dp. 
experiment | | 
16 |} 10 | 41-6th} 19 79'1 19 | 791 
17 |} 10 | 2h |} 36 | 900 360 900 
Se ee ed eae 
2)1691 
Mean value of p.... 845°5 


A comparison of the numbers in the sixth columns with the 
numbers given by the experiments on tubes of the same length, 
clearly shows that the strength varies very nearly in the inverse 
ratio of the diameters ; and moreover, since the mean values of p 
for the different sets of tubes nearly coincide with one another, we 
infer that the strength varies inversely as the product of the length 
by the diameter, or that p=PLD=a constant. 





12-1ncu TUBES. 


No. of ex. | | 











an, it = | & | P®. PL. | P.D. p- 
18 | 122 43 11°0 53°6 =| 123°2 654 

19 | 12 5 12°5 625 | 1500 750 

20 12 2} 22°0 55°0 264°0 660 
3)2064 

Mean value of p 688 


Here the mean value of p is somewhat below the value deter- 
mined from the other tubes. This discrepancy is no doubt owing 
to the difficulty there is in maintaining such thin tubes of large 
diameter exactly in the cylindrical form. This circumstance 
seems to suggest that a small correction, depending on the ratio of 
the diameter of the tube to its thickness, may be requisite to 
render formula (2.) mathematically exact. This correction will 


a : . ~~ D > : 
assume the form of ~— Ext where the constant E remains to 


be determined from the data of the experiments. 
Mean valve of p derived from the foregoing results. 
P= }{8916+8845 +8128 4815-54688 } = 824, 


SOCIETY OF ARTS, 


SUBJECTS FOR PREMIUMS 
DURING THE SESSIONS 1858-59 anp 1859-60. 

Tue council, in issuing the subjoined lists of desiderata, would 
urge upon the members of the society generally, and others, the 
importance of communicating detailed accounts of new processes 
in arts or methods of manufacture, of any modifications by which 
these may be simplified, or labour saved, and of any nove) applica- 
tion of raw materials, whether previously known or not, to useful 
purposes. It is quite possible that some of the things here set 
down as to be done, may have been already accomplished ; but in 
such cases the knowledge of them is limited. One of the objects 
of this society is to elicit discussion on the subjects with which it 
deals, to see that nothing is concealed which may in any way tend 
to promote the good of all, and to record facts and opinions. The 
weekly meetings, and the Journal of the Society of Arts, afford the 
requisite facilities for effecting this, and the council earnestly 
hope that the opportunities thus given may be taken ad- 
vantage of. , 

Patented inventions are not excluded from receiving the 
Society’s rewards. 

The society is willing to receive communications on subjects 
not included in the following list, but in all cases expressly 
reserves the power of rewarding any communication according to 
its merit, or withholding the premium altogether. 

The degree of originality and extent of suggestions for im- 
provements will have material influence on the adjudication of the 
award. : 

_ All communications must be written on foolscap paper, on one 
side only, with an inch and a quarter margin. They must be 
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accompanied by such drawings, models, or specimens, as may be 
necessary to illustrate the subject. The drawings should be on a 
sufficiently large scale to be seen from a distance when suspended 
on the walls of a meeting-room. 

In regard to colonial produce of all kinds, it is absolutely 
necessary that a certificate from the governor, or other qualified 
person, should accompany the samples sent to the society, certify- 
ing that they really are the produce of the particular district 
referred to. The samples should be sufficient in quantity to enable 
experiments to be made, and an opinion to be formed of their 
quality ; and it is desirable that the cost price in the district from 
which they are forwarded should be given. In every instance the 
probable extent of supply, with the average yield, if cultivated, 
and whether similar articles have hitherto been exported from the 
colony, or not, and in what quantities, should be stated. 

All communications and articles intended for competition must 
be delivered, addressed to the secretary, at the society's house, 
free of expense, either on or before the 3lst of March, 1859, or on 
or before the 31st of March, 1860. In the first case they will be 
considered during the session 1858-9; in the second case 
during the session 1859-60. This restriction, as to the date 
of receipt, does not apply to articles of colonial produce, in 
respect of which this list is valid until 3lst December, 1860. 

Any communication rewarded by the society, er any paper read 
at an ordinary meeting, will be considered as the property of the 
society. Should the council delay its publication beyond twelve 
months after the date of its being rewarded or read, the author 
will be permitted to take a copy of the same, and to publish it in 
any way he thinks fit. 

Unrewarded communications and articles must be applied for at 
the close of each session, between the third Wednesday in June and 
the last Wednesday in July, after which the society will be no 
longer responsible for their return. 

By order, P. Le NEVE Foster, Secretary. 

December, 1858. : 

PREMIUM 
SPECIAL 
SWINEY 


LIST. 
PRIZES 
PRIZE (SPECIAL) 

Under the will of Dr. Swiney, a silver goblet, of the value of £100 
sterling, containing gold coin to the same amount, is presented on every 
fifth anniversary of Dr. Swiney’s death to the author of the best published 
Treatise on Jurisprudence. 

The next award of this pri be made on the 20th of January, 1859. 

Tue Society’s Goup Mepat (SPECIAL) 
A donation by Berjamin Oliveira, Esq., having been placed at the disposal of Ox 
council, to be awarded as a special premium, they have decided to of 
society's gold medal. 


ag 
rT Wie 


in such 
for commercial and 


For the discovery of a substitute for cotton 
qnantities and such cost as will render 
manufacturing purposes, 


to be produced 
it available 


FOTHERGILL Prize (SpectaL).—A GoLp MepaL. 
This is offered in conformity with the will of the late Dr. Fothergill. 
For the production of an incombustible paper, so as to render the ledgers 
of commercial men, bankers, &c., indestructible by fire 


Stock Prize (SreciaAL).—SiLVER MEDALLION. 
This is offered in conformity with the will of the late John Stock. 

For a design for an institute, comprising a hall for lectures ‘and music. 
two or three class rooms, a reading room, and a library, which must be in 
one or in communication, offices, and apartments for the librarian. The 
principal rooms should be so arranged that they may be easily used together 
for the purposes of exhibition. The plan must be suited for an institution 
having 200 members, and be capable of extension so as to meet the wants 
of institutions having 1,000 members. Provision must be made for lighting 
and ventilating the whole of the building. Thedesign must be exhibited in 
the following drawings, which must be to a scale of 1-8th of an inch to a 
oot i— 

1. A general block plan. 

2. A plan of each floor. 

At least two elevations. 

Sections showing the construction of all parts of the building, 
An estimate of the cost. y 
B,—All the dimensions must be figured on the drawings, 


Pp 


GENERAL LIST. 

The society's gold and silver medals will be awarded for communications on the 
Solowing subjects :—- 
Ciasses I, to 1V.* 

1. For an account of the mode of occur 
Devonshire, and Dorsetshire clays, and t } ties annually worked. 

2. For an account of the different natural stones, whether limestones or 
sandstones, used for architectural purposes in the different large towns in 
the United Kingdom, stating the comparative durability, price, special usc 
and general statistics of each, together with suggestions for 
decay 

3. For an account of the methods at present in use in the various coal 
mining districts for ventilating and lighting the mines, with suggestions for 
their improvement. 

4. For an account of the various commercial copper ores, of the smelting 
processes, and the methods by which the precious metals can be separated 
Irom copper. 

5, For the application of silicium economically as an alloy with copper. 

6. For an account of the treatment of tin, and its application to the arts 
and manufactures, and of recent discoveries of new sources of supply. 

7. For an account of the modes by which wolfram can be separated from 
other ores ; and of the uses of tungsten in the arts. 

8. For any new application of tungsten in the arts, 

9. For an account of menaccanite or iserine, and suggestions for obtaining 
titanium from these ores. 

10. For an account of the processes now in use for smelting zine ores, 
with suggestions for their improvement. 

11. For improvements in the process of condensing 
smelting of lead slags. 

12. For the most ready and economical method of separating lead from 
antimony or antimony ores, 

13. For the best account of the pr 
the metalliferous ores of the United K 
exports of these subs 2e8, 

14. For an account of mineral veins in the various mining districts in 
the British (slands, with particular reference to the differences that exist 
between copper and lead lodes, and the relations of co per with tin, and of 
silver and zine with lead. ‘ 

15. For an acconnt of the methods now in use for separating silver from 
lead ores, with suggestions for their improvement 

16. For an account of a new and economic means of producing alumi- 
nium commercially, with suggestions of the purposes to which it may be 
employed with advantage. ; 

17. For the discovery or manufacture of a new smokeless fuel, which 
shall not occupy more space, or be of greater weight than the fuel now in 
use ; and shall be equal in the amount of heating power, without liability to 
injure metals in contact with it : 

18. For a description of the manufacture of saltpetre, and its preparation 
for the market in the East or West Indi 

19. For the economical production of cyanogen compounds for employ- 
ment in the arts, or as manures : 

20. For the production of ammonia or nitric acid from their cleme nts, by 
methods which would admit of practical application 

+1. For the best collection of cinchona barks, capable of elucidating upon 
analysis the question of the relative mess in alkaloids of the young and 
old barks of particular species. Suc collection must be formed in the 
bark distric ts of South America. The specimens must be -ompanied ty 
pressed and dried flowers, fruits, and leaves of the trees of which the barks 
are sent Samples of bark must be of not less than 6Ibs. each 
aan account of the p: ut present employed for the extraction 

yes and colouring matte rom animal, vegetable, or mineral sub 
stances. 

3. Foran account of foreign dyeing and colouring sul 
guishing those ; present from thos: ll 
merc 

24. 


nce 
quan 


nd of the uses of Cornish, 


preventing 


the fumes in the 


iction of sulphur and arsenic from 
gdom, with statistics of the use and 


2 . 
ry tances, distin. 
us el unknown to com 


For an int of the principal dyes and dye stuffs at present 


* The classification of this list is that adopted at the Great Exhibition of 
So. 
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employed in the woollen and silk trades, their sources of supply and mo les 
of application 

25. For the production of a good and permanent purple or violet dye 
for silk and other fabrics, by a process free from injurious effects upon 
those engaged in its production, 

26. For an account of the principal dyes and dye stuffs at present 
employed in the cotton trade, their sources of supply and modes of applica- 
tion. 

7. For the production from coal of colouring or dyeing materials, 
capable of being used cconomically as substitutes for indigo or madder, 

28. For an economical means of increasing the purity and illuminating 
power of coal gas, and for a simple method of detecting and removing the 
sulphur compounds not shown by the usual salts of lead test. 

29. For an elastic material for tubing suited to the conveyance of gas, 
and not liable to be affected by alterations in temperature, or to be acted 
upon by the gas itself. 

30. For an economical means of supply and application of hydrogen g: 
for heating purposes, 

31. For the best means of utilising refuse ores, refuse coal, and impure 
approximations to coal, 

For the discovery of a practical means of utilising naphthaline. 

For the discovery of a practical process for converting the refuse 
napthaline of gas works into alizarine or madder red. 
For an account of the processes employed in obtaining different pro- 
(as paraftine from shale, and the uses to which they may be applied 
For the best account of coal, shale, and other mineral oils applicable 
to illuminating purposes, and the best means of rendering them inodorous, 
For the production of glass by the use of the constituents of which 
the French sands are composed, such glass to be of a quality equal to that 
produced from those sands 
7. For an account of the various materials, white lead, white zinc, and 
carbonate of barytes, used in the manufacture of white paint, and the ad- 
vantages and disadvantages of each. 

38. For a good and permanent bright green colour suitable for paper 
hangings, which shall be free from the objections stated to exist in that 
prepared from arsenic. 

39. For a green colour suitable for use, both in water and oil, which 
shall be more permanent and gencrally superior in quality to that known as 
* Brunswick” green. 

40. For the preparation of any colour, applicable to the japanned sur- 
faces of papier maché, that shall be free from the brightness (or glare) of 
the varnished colours now used, but possess the same degree of hardness 
and durability. 

41. For the production of a blue similar to Prussian blue, which either 
on cotton or otherwise, shall not be attacked by soap, or moderately dilute 
caustic alkalies, in the cold. 

42. For the preparation of light colours to be used in enamelling or 
japanning slate or iron, which will stand the action of heat from the 
fire without blistering or discoloration, and be sufficiently hard to resist 
scratches, 

43. For a cheap substitute for pitch, tar, &c., equally impervious to air 
and moisture, but non-inflammable 

44. Foran account of tanning substances, distinguishing those at pre- 

used from those generally unknown to commerce, 

45, For an account of the materials and methods at present employed in 
preparing and dressing skins, and the colours and treatments to which 
they are subinitted in dyein 

46. For an account of the methods at present practised in F, 
Russia for dyeing and dressing morocco leather. 

47. For an efficient means of removing the fatty matters from skins, so 
as to render them capable of receiving mordants by the ordinary printing 
process, 

48. For an account of the sources of supply of furs, and of the methods 
of preparing, dressing, and dyeing them for the market. 

49. For the introduction commercially of a supply of hair for manufactur- 
ing purposes, obtained from animals not hitherto resorted to, such as the 
musk ox, &c, 

50. For the 


is 


34. 


e and 


st substitute for horsehair, for stuffing cushions, mat- 


ran account of the sources of supply and processes of manufacture 
various lubricants employed in working machinery and rolling 
stock 


For an account of the spices of commerce, with suggestions in refer- 





ence to new sources of supply. 

53. For the importation into this country of samples of sugar, not less 
than 25 Ib. weight each, the produce of the Australian colonies. Details of 
the extent of land cultivated, yield of sugar per acre, and cost of production 
per ton of sugar to be given. 

54. For an account of palms and similar trees which yield meal, saccha- 

i und other juices, fibres, edible fruits, &c., with a statement of the cost 

mercial value of their products, 

é For the best essay on the theory and practice of fermentation, par- 
ticularly as applied to the art of brewing, with an account of any successful 
means by which the process of malting may be modified or dispensed with 

56. For an account of the processes employed in the manufacture of 
starch, the sources from whence it is obtained, and the purposes to which 
it is applied 

57. For the largest and best sample of starch, produced from a non-edible 
substance, as cheap as any at present in use, and obtainable in large quanti- 
ties. 

58. For the best and most economical means of applying carbonic acid 
gas to the preservation of meat 

59. For the production of a perfectly colourless copal varnish, not liable 
to change or contract, or to injure the colours over which it is applied. 

60. For a pure colourless oil suitable for artists, or for a decolorising 
agent for linseed oil which will leave its other properties unimpaired. 

61. For an account of the manufacture of garancine, as now practised in 
France, commencing with the best processes for grinding the root to 
powder ; with observations as to the modifications which might be necessary 
for rendering similar machinery available for grinding Indian munject or 
madder. 
For the production of cheap purple and yellow lakes, of good quality, 

ible for carriage-builders, &c., and not liable to fade or change colour 
For the discovery of a substitute for wood blocks used by the wood 
ver, So as to supersede the neeessity of uniting several blocks 

64. For an account of the origin, development, and present condition of 
the pear! fisheries of Ceylon, the Persian Gulf, and the Guifs of Mexico 
and Panama 

65. For an account of the sponge or coral fisheries, with suggestions for 
the development of new sources of supply. 

66. For an account giving the results of investigations into the nature 
and character of the various weods, the produce of India and the Colonies, 
with a view to ascertain their value for local use in railways in those 
countries, as compared with the woods used in Europe ; the most effective 
and economical means of preserving such material, when brought into use, 
inst the destructive effects of extreme heat and moisture, and the 
‘ »s of white ants and other insects. 

67. For an account of animal substances, raw and manufactured, illus- 

trating the natural resources of any one of the following British posses 

The East West Indies, Ceylon, Australia, Canada, the Cape 
Colony, Natal, or New Zealand. 

For an account of vegetable substances, raw and manufactured, illus 

the natural resources of any one of the following British posses 

sions :—The East or West Indies, Ceylon, Australia, Canada, the Cape 
Colony, Natal, or New Zealand, 

9. For an account of mineral substances, raw and manufactured, illus- 
trating the natural resources of any one of the following British posses- 
sions :—The East or West Indies, Ceylon, Australia, Canada, the Cape 
Colony, Natal, or New Zealand, 

For the best treatise on the commercial products of the Islands of 

» Eastern Archipelago, and their facilities and openings for trade. 

71. For an economical method of rendering the refuse from scrolls in 
making and the waste alkali and filth extracted from rags in process 

available each separately as a manure. 
t present employed in the utilisation of 


ag 


r 


sions : or 


oducts” ¢ 


led ** refuse p 


Ciasses V. To X. 
73. For the introduction of an economic system of railway transit appli- 
cable to common roads. so as to connect thiniy populated districts with each 
other, and with the main lines of railways, 
74. For the introduction upon common roads and in the streets of towns 
eap and effective system of railways for goods and passengers 
75. For the economical application of tron in the construction of railways 
in tropical countries, as a substitute for wood 
76. For the best method of preparing pure water for locomotive engines, 
either by distilling or otherwise, so as to prevent incrustation in the boiler, 
and the necessity for “ blowing off,” thus saving fuel and time. 
77. For an account of the machinery and processes employed in the 
manufacture of nails 
7 wan account of the machinery and processes employed in rolling 
into sheets, bars, and rods 
4 account of the best machinery for preparing, grinding, and 
id oats into their respective manufactured constituents 
5, &e. 
nd effective machine for cleaning and hulling rice 
red and shipped at the seat of production in a market- 
mprovemeuts in the manufacture and refining of 
For an account of improvements in consuming or preventing smoke 
in dye houses and chemical works, 








83. For the best method of converting precipitated or extracted sewage * » 


matter into a dry state, valuable for agricultural purposes 

84. For the best and most convenient method of welding together the 
frame-work and covering of iron vessels for navigation, so as to dispense 
with bolting and rivetting, thereby increasing the strength, diminishing the 
weight, and increasing the floating power 

85. For a system of light sound signals, for use in steam-vessels, to pre- 
vent collisions at sea in fog or darkness, and more effective than any 
hitherto known. 

85. For an account of improvements in the construction and arrange- 
ment of machinery for spinning and doubling cotton and other fibrous 
materials. 

87. For an account of improvements in machinery and processes em- 
ployed in the manufacture of wooilen cloths. 

88. For an account of improvements in the machinery and processes 
employed in the manufacture of silk fabrics, 

89. For a mechanical substitute for hand labour in running in the outline 
to the figures in machine-wrought lace. 

90. For the best mode of finishing the edges of machine-made bobbin 
lace (in imitation of pillow lace), so as to supersede the use of the separate 
pearl edge, usually sewn on. 

_ 91, For improvements in machinery for weaving lace, whereby the out- 
line of the pattern produced shall be worked simultaneously with the pro- 
duction of the fabric, without the intervention of hand labour. 

92. For a bobbin for silk which shall possess exact uniformity of weight, 
shail be incapable of being made heavier without detection, and which will 
not absorb moisture, The material employed must not be liable to chip, or 
to affect the colour of the s Ik wound on it, 

93. For amachine to serve as a substitute for hand-labour in cutting the 
pile of silk velvets and similar fabrics, ; 

94. For an account of the machinery and processes other than hand-labour 
employed in the production of embroidered fabrics, 

95, For a composition for feeding-rollers for printing paper-hangings by 
cylinder machinery, similar in consistency and texture to the gelatine 
rollers used in letter-press printing, but adapted for working in water 
colours 

96. For an account of improvements in the modes of printing, including 
the manufacture of types, stereotyping, and printers’ plant iu general 

97. For a rapid means of reproducing artistic Gaee or sketches, 
without the intervention of hand labour, for surface printing by ma- 
chinery. 

93. For an effectual and economical means of producing steel or copper 
plates or surface blocks by the action of light, electricity, magnetism, or 
otherwise, 

#. Fora rapid means of reproducing artistic designs or sketches, and 
also for reproducing copper plate engravings (from the plate or from the 
impression) for suriace-priuting by hand-press or machinery, without the 
intervention of hand-lavour. : 

100. For an essay on mechanical and other contrivances for reducing, 
enlarging, copying, and reproducing drawings, maps, &c 

101, For a portable instrument capable of showing the velocity of move- 
ment of fluids in closed pipes, adapted for insertion through a stop-cock, 
and possessing a statical indication. 

102. For an instrument which shall be applicable to determine the ve- 
locity of sub-aqueous currents at considerable depths, with or without the 
necessity of being brought to the surface to be read off. 

103. For the discovery of any simple and efficient apparatus for detect- 
ing and registering impure states of the atmosphere, either in mines or in 
over-crowded and ill- ventilated buildings. 

104. For the discovery of a galvanic battery for electro-motive machines 
and other purposes, capable of producing greater results, and at a cheaper 
rate than any hitherto known 

105. For the production of an efficient means of carrying out the 
system of oceanic electric telegraphs between distant countries, The 
plan must insure perfect insulation, a minimum of resistance to the cur 
rent sent, rapidity of communication, the use of a minimum power, 
freedom from liability to injurious action either from air or water, and a 
power of resisting mechanical strains, 

106, For the production of a covering for the wires of electric telegraphs 
with a vitreous non-conducting coating, which shall be capable of resisting 
the ordinary wear and tear of tclegraphic lines, atmospheric influences, 
acids, and sea-water. 

107. For the discovery of a natural or artificial substitute for gutta 
percha, possessing, amongst others, the following properties :—It must be 
insoluble in water, a perfect non-conductor of clectricity, as flexible and as 
easily worked as gutta percha, firm at a temperature of 150°, but soft and 
plastic in boiling water, and weldable at 212¢, 

108. For any new and simple method of producing works of art in the 
compound inetal bronze, or other metals, either by improved methods of 
casting, in the material employed as moulds, or by electro deposit, 

10%. For the invention of a simple electrometer, to be sold at a moderate 
price, for determining the amount and kind of atmospheric electricity ; and 
which will show uniform results under uniform circumstances, 

110, For the invention of a self-registering electrometer showing the 
kind as well as the amount of electricity. 

111, For a self-registering maximum or minimum hygrometer, 

112. For the invention of a Marine Mercurial Barometer, which will 
obviate the oscillation of the mercury, and fulfil all the conditions neces- 
sary to make it a good and reliable instrument. 

113. For the invention of an anemometer, for measuring the force and 
direction of the wind on board ship correctly, distinguishing the amount 
due to the wind and that due to the ship's velocity, varying with the angle 

114, For a machine that will satisfactorily determine great depths at sea 
by compression, free from the errors of atsorption of air, if that be em 
ployed, or from the inequalities of a spring, if that be used; and upon a 
seale of sufficiently large dimensions throughout to be practically useful 
and correct. 

115. For an instrument that will detect the local attraction of a ship at 
sea with reference to the compass, by direct observation of the heavenly 
bodies, without the process of turning the ship. 

114. For an artificial horizon that can be practically employed at sea, to 
be used with a sextant, and which will enable the altitude of a heavenly 
body to be taken with sufficient accuracy for the purposes of navigation 

117. For a self-registering minimum thermometer for great depths at 
sea, that will not be deranged by checking and hauling up the line, or by 
the pressure of the water on the bulb, and that will give the minimum of 
temperature passed through, 

118. For the invention of a mercurial self-registering minimum thermo 
meter, 

119. For a ready means of combining the practice of great-circle sailing 
with the principles of physical geography. 

120. For the production, in a reliable form, of maps on a spherical sur- 
face which will be portions of globes fit to be suspended on walis or laid 
on a table, or for use on board ship in place of Mercatur's charts, 


Ciasses XI, To XXIX. 

121. For the economic production of articles of outer clothing, woven in 
the loom, so as to economise the cost of production, and reduce the amount 
of hand labour. 

122. For the best specimens of woollen velvets and velveteens, of a mode- 
rate price, not liable to fade or become rusty, and especially suitable for 
the furniture and the interior of carriages. 

123. For an account of an improved method of transferring the pattern 
from the original design to the Jacquard loom. 

124. For an economical means of producing figured patterns in the loom 
by means of electricity. 

125. For a means of producing by the electrotype process a gilded pat- 
tern, or portion of a pattern, on textile fabrics, or of gilding the fibre pre 
vious to weaving, 

126. For the successful application of some new means (as electricity or 
photography, for instance) for producing ornamental coloured designs in 
woven fabries, which shall be cheaper and easier of application than those 
at present employed. 

127. For the best series of tinted writing and packing papers coloured in 
the pulp, made from materials not suited for the manufacture of white 
paper, 

128, For the best method of colouring paper in the pulp with indigo, 
and with greens of various hues, the colours not to be liable to be affected 
by gases 

129. For a method of more thoroughly sizing machine-mado papers with 
animal size 

130. For an account of the processes at present used in the re-conversion 
of woollen or mixed woollen rags, with specimens illustrative of the manu- 
factures in which they are or may be employed 

131. For an account of the machinery and processes used in cutting, 
working, and embossing veneers in imitation of carved work. 

132. For the best essay on ancient golusmiths’ work, 

133, For an account of any new and improved processes for economically 
producing vitreous reflecting surfaces applicable tw lighthouses, or tor 


general purposes, 
; 1 


4. For an account of the processes and materials employed in chromatic 
painting on glass, porcelain, clay, lava, and materials susceptible of vitrifi- 
cation, or capable of receiving an enamelled surface, 

135. For a chemical means of engraving on glass and crystal, avoiding 


the injurious fumes of fluorie acid, and producing flucly detailed designs, 


136. For a chemical or mechanical process, for fixing or engraving the 
collodion photographic image on its plate of glass, so that it may be em 
ployed ornamentally in wiudows, &c., or as a matrix for obtaining im 
siols on paper, 

137. For a process for transferring to porcelain, photographic image 
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which may be permanently fixed by being burnt in, or enamelled on the 
surface. ; 

138. For an essay on the manufacture of earthenware pipes and stone 
ware in general, with an account of the improvements introduced in the 
construction of the kilns used in burning such wares. ; 

139. For an account of the various artificial stones and terra-cottas in- 
troduced and employed for purposes of construction, stating their proper- 
ties, advantages, om imperfections, and their relative cost as manufactured, 
both inclusive and exclusive of loss by breakage in the kiln. 

140. For the production of paper-hangings printed from blocks by 
machinery, pel we enabling a larger number of colours and increased 
surface to be worked economically. f 

141. For the production of paper-hangings in which effects are economi- 
cally produced by the action of chemical re-agents in the body of the 
paper, as is the case in photographic processes and in calico printing. ? 

142. For an account of processes at present employed in the preparation 
of artificial perfumes and essences. 





143, For an essay on evaporation, condensation, and refrigeration, with 
the results of systematic experiments, and the economical results, both as 
to time, fuel, and surface, the comparative degrees of heat used and pro- 
duced, and a comparison of those results with theoretical maxima. 

144. For a connected series of practical observations on natural or at- 
mospheric evaporation, as taking place from the surface of cultivated or 
uncultivated land, and a comparison of the same with the local rainfall. 

145, For an essay on the various branches of industry, which are known 
to be unhealthy, pointing out the causes of their injurious effects, with 
suggestions for prevention or relief. 





LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





RECTIFICATION OF THE CIRCLE, 


Srr,—Finding friend Walker still in the distillery, and presuming 
that the circle, though he has now rectified it, is not yet above 
proof, I beg to hand the following method of finding the length of 


a> 








the line BW, merely remarking that “ if this won't do, try some- 
thing else that will,” is a rather curious solution to a mathematical 
problem. First, by construction PB = PM.:. <PMB= <PBM 
= 180°—(90° + 60°) = 30°, and by previous calculation I have 
shown <QXB = 15° and <XBQ = 90°.°, 
(90° + 15°) = 75° .*. the angle MQP also = 75°, but PMQ = 
30° .*. MPQ = 180°—(75° + 30° 75°; hence the triangle 
PMQ is isosceles and bisected by the line MZ. The angle 


<BQX = 180°— | 








the drawings annexed to Mr. Scott's specification, represents a 
transverse section of one of Mr. Scott’s arrangements for lifting a 
ship out of water by hydraulic pressure. A, A, are two rows of 
piles driven one on each side of the dock or excavation, and placed 
in pairs near together, and suitably supported by inclined piles or 
other supports. In the space between each pair of piles is placed a 


| long hydraulic cylinder B, having a flange cast on its upper end 


for resting upon the heads of the piles. The cylinders thus hang 


——_——_— 








Fie. 1.—Scortr. 


down between each pair of piles, which latter bear their whole 
weight and strain in working. The rams of the hydraulic 
cylinders are fitted or formed with saddle-heads C at their upper 
ends, to fit into the bends of double connecting rods, bolted to 
transverse beams or girders D. The whole of the rams are worked 
by a force pump fitted with branch pipes leading to each 
cylinder. The vessel to be elevated is floated over the transverse 
beams or girders D, which are previously submerged, and is then 
elevated upon such girders by raising the several rams of the 
cylinders by the action of the force pump. Mr. Scott having 
raised his ship runs her landward, when heavy repairs are 
required, by means of a travelling platform on wheels. The 
claims which Mr. Scott makes as regards the use of hydraulic 
apparatus for elevating ships are as follows :—First, the system or 
mode of lifting vessels by the direct application of hydrostatic 
power, as hereinbefore described ; second, the application and use 
of vertical hydrostatic lifting cylinders for the elevation of vessels, 
as hereinbefore described. 

















ZMB.*. = 15° and the sum of the two angles BZM, MBZ = | 


180°—15° = 165°. It has also been shown that BM = 86602°54 


and by construction MZ = w= 25000, then 86602°54 + 25000 
= 11160254 = sum, and 86602°54—25000 = 61602°54 = differ- 
ence of the sides BM, MZ of the triangle BMZ; hence by 
trignometry— 


Log. — 6160254 = 4°'7895956 








Tan. \*° = 82° 30’ = 10°8805709 
15°6701695 
log. 11160254 = 5°0476740 


Tan, 76° 35’ 6” = 10°6224955 
From which MBZ = _ 5° 54’ 54” 
and MZB =159° 5’ 6” 
Again <W BP = 30°—59 54/ 54” = 24° 5’ 6” 
Also <BP W = 180°—(75° + 60°) = 45° and 
-BW P = 180°—(45° + 24° 5/6’) = 110° 54 54” 

the supplement of which = 69° 5’ u” 


9°8404850 
4°6989700 
14 5484550 
9 9703937 


Lastly— Sin. 45° 
Log. P B = 50000 





Sin, 69° 5’ 6” = 





= 45780612 


Log. B W = 37849°60 

In conclusion, the present value of B W gives the total sum of 

the lines an excess of *0013844 x radius above the true ratio, as 

accepted, while the former construction gave *0003150 x radius 

deficient of that ratio, so that the last attempt is really more in- 

correct than the one previously given, 
New Hourly Express Oflice, 

27th December, 1858. 
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THAMES GRAVING DOCK, 


Sir,—In Tur Encrveer, of the 26th November last, you inserted 
a description of the new Thames Graving Dock, particularly 
alluding to the hydraulic lifts employed there as the invention of 
Mr. Edwin Clark. You were afterwards good enough to insert a 
few lines from me, in which I stated that the hydraulic lift for 
docks was the invention of Mr. James Scott, late of Falkirk, N.B. 
Mr. Clark has, however, positively denied this in the Times, and, 
not content with doing so, has the audacity to add, firstly, that 
the specifications of his own invention and that of Mr. Scott bear 
no resemblance to each other; secondly, that, although he is the 
author of the apparatus used, he has not patented what he calls 
“this part of my system,” as the arrangements employed are 
similar to those used by him for raising the tubes of the Britannia 
Bridge, in 1847; and, lastly, that, although arrangements were 
made by which the Thames Graving Dock Company could, if 
they thought proper, use Scott’s patent, no use has been made of 
that patent, and that the patent is of no practical value whatever. 
As the matter in dispute is likely to be of great importance to 
the engineering profession, I beg you will allow me the advantage 





of your extensively circulated paper to give a full explanation of | 


the facts that engineers may judge for themselves whether Mr. 
Clark or I am in the right in our statements. 

Mr. James Scott obtained his English patent on the 9th 
November, 1850, for “Improvements in Docks, Slips, and Appa- 
ratus connected therewith ;”’ and on referring to his specification 
(No. 13,330) it will be seen that the invention relates, ** Firstly, to 
certain novel arrangements of mechanism, apparatus, or means, to 
be used as an economical substitute for ordinary docks and slips, or 


other contrivances usually employed for raising and elevating | 


v sels.” Tig. 1 of the accompanying illustrations, copied from 


Fig. 2.—CiLark. 


Mr. Clark obtained his patent on the 19th of January, 1857 
(No. 159), under the title of “Improvements in Machinery or 
Apparatus for Raising Ships out of Water for Repair,” and the 
following extracts from the specification will enable any of your 
readers at once to form a pretty accurate opinion whether there is 
or is not any resemblance between the specified inventions of Scott 
and Clark: —* This invention consists in a method of arranging 
machinery for raising ships out of water for the purposes of ex- 
amination and repair. For this purpose I erect a series of columns 
A, in two parallel rows at some suitable place where the water is 
sufficiently deep to float the largest ship which it is intended to 
raise, and I prefer to erect these columns by adopting the system 
used in bridge constructions, of sinking wrought or cast iron 
cylinders, or cylinders with screws, and excavating from the in- 
terior of them, as is well understood. In connexion with (that is, 
inclosed in,) each of the columns is a hydraulic cylinder and ram, 
which, by means of descending rods B, is connected with a girder, 
or girders D, which extend to the corresponding post in the oppo- 
site row. Over this series of parallel girders, which I call a 
gridiron, and between the two rows of columns the ship to be 
raised is floated, and the pumps, in connexion with the hydraulic 
cylinders, are set to work so as to bring each girder to bear against 
the keel of the ship, which is then shored in the ordinary manner ; 
or, instead of allowing the ship to rest directly upon these girders, 
I prefer placing a strongly-framed platform upon the girders in 
order more perfectly to distribute the weight of the ship over the 
girders, and the ship then reposes and is shored up upon this 
platform. Afterwards the pumps are simultaneously set to work, 
and the girders are lifted and are prevented from again descending 
by closing the water in the presses, or by palls which fall into 
suitable teeth formed at intervals upon the columns.’ 

Mr. Clark having set out the above as forming the main feature 
of his invention, proceeds to state, at the end of his specification, 
that he does “not claim generally the arranging apparatus for 
raising ships out of the water, consisting of a series of submerged 
beams which, after the ship has been floated over them are raised 
out of the water by hydraulic apparatus, for I am aware that this 
has before been proposed; but what I claim is the general ar- 
rangement of the apparatus herein described, and particularly the 
erecting the parallel rows of columns between which the girders 
are suspended, by adopting the system used in bridge constructions 
of sinking wrought or cast iron cylinders with screws, and ex- 
cavating from the interior of them. I also claim the dividing the 
hydraulic cylinders into separate sets, each set being in connexion, 
by suitable main pipes, with its own pump or pumps, so that each 
set may act independently of the other sets, in place of connecting 
all the cylinders to one pump, and to one main pipe, as has been 
before proposed to be done. I also claim the combined machinery, 
or apparatus, consisting of a set of girders raised by hydraulic 
apparatus as already described, and a large shallow iron vessel, 
which I call a saucer, for raising ships out of water for the pur- 
poses of examination and repair.” 

Upon the reading of these specifications I am compelled so far 
to differ from Mr. Clark, as to have arrived at the conclusion that 
their main features are identical. 

In answer to Mr. Clark’s second assertion, that he has not 
patented this part of his system, I need only refer to the specifi- 
cation from which the above extracts are made, when it will be 
seen that Mr. Clark has as far as was in his power patented 
‘this part of my system.”’ 

Mr. Clark’s last statement, that the Thames Graving Dock 
Company have paid for but have not used Scott's invention, may 
safely be left to the decision of the common sense of your readers. 
A very good engraving appeared in the Jilustrated News of the 
25th December, showing the hydraulic lift in action at the 
Thames Graving Dock, and on comparing that drawing with 
Scott's specification drawings, any competent man will at once see 
that the hydraulic lift for raising Vessels, as claimed by Scott, 
is the very essence of the whole thing. 

I should not have taken so great a personal interest in this 
matter, were it not that Mr. Scott is himself in Australia, and if 





the works at the Thames Graving Dock were to pass unchallenged 
as the invention of Mr. Clark, serious pecuniary injury might 
result to Mr. Scott. 

I cannot help thinking it would have been much better for Mr. 
Clark's reputation to have rested content with the merit which 
attaches to him as engineer of the company who have tried this 
experiment on so magnificent a scale, without endeavouring to 
claim also the right to the titles of sole inventor and patentee. 

J. Henry JOHNSON. 

47, Lincoln’s--inn-fields, 4th January, 1859. 





CHIMNEY CAPS. 


Sir,—In the midst of the electric telegraphs, and a host of 
wonderful things, engineers may, perhaps, deem it waste of time 
to read anything about such a simple thing as a chimney cap. Be 
this as it may, a number of experiments were made on a variety 
of chimney caps at Mr. Mott’s foundry at New York some 
fifteen years ago. Some of these trials produced wonderful results, 
and astonished the savans. <A blast of air blowing over and 
through caps caused mercury to rise and fall in a vertical tube 
connected to the cap, the object being to see which cap caused the 
greatest rise with the same pressure of blast. 

The first experiment was made on a T piece fitted on the 
vertical tube containing the mercury, the T piece or openings being 
parallel and equal in size, and like the first locomotive chimney 
cap described by Tredgold. The blast through this cap rather 
depressed the mercury ; but by inserting a short conical pipe to 
receive the blast, and a longer conical one te allow it to expand, 
the mercury rose eighteen inches, What a simple alteration ! 
What a wonderful result ! 

Several moveable cowls were tried, and the blast blowing over 
the outside of these caps caused the mercury to rise two to four 
inches. A great variety of immovable caps were also tried. 

These brief remarks are made from memory, and are sufficiently 
descriptive for paving the way to consider the principles involved 
and the forms and proportions to produce the best effect. The 
confusion of plans arises from very many discordant circumstances, 
and also from the subject being involved, so to speak, in two 
opposite principles—the principle of expansion, which demands 
extension, and the principle of capillary attraction, which demands 
contraction. 

Moveable caps, whether applied to smoky chimneys or for venti- 
lation, are always objectionable and sometimes ineffective, as 
there are upward and downward currents, as well as horizontal 
and inclined currents. 

An immovable cap, suitable for every current, with an hori- 
zontal covering to intercept the atmosphere, may be made more 
effective than any open top cap, because the principles of expan- 
sion and contraction can be carried out horizontally in one annular 
opening, and, if necessary, without projecting much, if any, be- 
yond the outside of the chimney or tube. This unique cap was 
contrived and patented in 1856, and applied to the large central tube 
of my patent fire-proof mills and bakery for exhausting the air from 
the wind wheels and surface condensers. But, for the information 
of the rising generation of engineers and the public in general, I 
wish to state that it is drawn unnecessarily large and costly, having 
no internal set off, and the principle of expansion is also carried 
out too far for this purpose. Nevertheless, snow even would be 
driven off by the superior current in the contracted part, and thus 
heavy fluids kept out of the tube, which is represented three times 
larger than the contracted part at top, and twelve times larger than 
the openings out of the wind wheels. The area of the openings 
or mouths to collect the air are larger than the tube, or sixteen 
times larger than the openings out of the wheels; hence the 
interception, collection, and concentration of power, as in wind- 
mills, and in all nicely arranged fire-places. 

To illustrate further, if this tube was four times larger than the 
contracted part at top, instead of three times, as represented in the 
specification, a much smaller cap and moulding would be required, 
and the appearance improved. Of course the reaction on the up- 
ward current would be increased, supposing the opening to be at 
the same altitude. But, by reducing the cap and moulding—the 
base, which collects the force, remaining the same—the principle of 
action called capillary attraction would be more effective. This 
is the theory, and may be applied to a chimney cap of a few 
inches in diameter, or to a ventilating shaft of any diameter for 
sewers and other purposes. 

The Venetian cap, or wide mouth open top, embodies the two 
principles of expansion and contraction. But the expansive 
principle is generally carried out too far, especially for common 
house fires; so much so that it sometimes happens that a conical 
contracted tube at top, without expansion, has been found more 
effective. Hence the confusion of plans and ideas, as in steam 
engines. 

The American locomotive cap is a decided improvement on the 
Venetian plan, because the addition of the internal incline set-off 
at the top not only cuts and deflects the wind, but it would cause 
the smoke to rise in a central spiral form without friction against 
the sides, and it intercepts the rain and atmosphere more effectually. 
This arrangement would causea powerful draught (without the blast) 
if the parts about the fire were properly proportioned and arranged, 
Let engineers compare this bold massive cap with the long narrow 
confined chimney and cap adopted by Clayton and Shuttleworth, 
the celebrated agricultural engineers, and draw their own con- 
clusions. 

Having duly appreciated these principles and thought much 
upon the proportions of chimneys, I suggested, in 1856, the simple 
addition of an internal set-off a few feet below the top of all open 
top chimneys, so as to lessen the area, leaving the area above the 
set-off a little larger than below, but parallel. For instance, place 
an internal set-off of about three inches (formed of brick or a metal 
plate) all round an internal diameter of two feet, and about two 
or three feet from the top. Form an outside conical belt to deflect 
the wind, which can be made effective and sightly, either in brick 
or metal, This simple contrivance or addition I applied to the 
numerous chimneys and ventilating shafts required tor the fire- 
proof mills and bakery already noticed. It is an improvement on 
the Venetian cap, and easily applied to all open-top chimneys— 
large or small—of brick or metal. The improvement may be 
traced to the necessary adoption of a larger area in the main body 
of the chimney, which reduces the friction considerably, and to 
the greater amount of elasticity under the set-off than in the 
chimney part above it, by which the upward current is greatly 
increased. And it should be remembered that the greater the 
heat in the chimney the larger the space for expansion. 

A deal more might be written, but I think, Sir, whoever reflects 
on this subject will arrive at the conclusion that the formation 
and general adoption of an effective cheap chimney cap would be 
a great desideratum, and that the subject has claims on the at- 
tention of our scientific and practical men. Henry Pratt. 

35, Duke-street, Grosvenor-square, Jan. 1, 1859. 





EconomicaL Locomotives.—The locomotives of the Morayshire 
extension line, just opened in Scotland, are stated to be constructed 
to consume but / Ib. of coke per mile—about one-fifth of the average 
consumption of coke in locomotives generally. 
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THOMSON’S IMPROVEMENTS IN TESTING AND WORKING ELECTRIC 


PATENT DATED 20TH Fesruary, 1858. 











‘THESE improvements, by Professor Wm. Thomson, of the University 
of Glasgow, can be better described by being divided into several 
parts. 

First.—The patentee tests the insulation of a telegraphic wire by 
communicating a charge of electricity to it, and then leaving it with 
both ends insulated, and some part of it connected (by a wire or 
other conductor of electricity), with an instrument for measuring 
“electrostatic potential,” and leaving it so connected, and observing 
the diminution of its potential in a certain time. The * electrostatic 
potential,” or, as the Professor says for shortness, simply the 
* potential,” for any point A in space is a quantity depending on 
the position and electrical state of all bodies which act at the point 
A for the present purpose confined to all electritied bodies in its 


neighbourhood, and such that the difference between the values of 


the potential at the point A, and the potential at any other point B 
is a measure of the tendency of electricity to flow from A to B, or 
vice versa, supposing A and B connected by a small conducting wire. 
It follows from this, that where there is equilibrium, the potential 
at every point of an electritied insulated conducting body, including 
every other insulated conducting body connected with the first by 
wires or other conductors, is the same, and may be measured by 
connecting by a conducting wire any part of the conducting body 
with any insulated electrometer of sufficient delicacy. For measuring 
the potential, Professor Thomson uses any suitable electrometer. 
Electrometers hitherto in use, such as the gold leaf or the pith ball 
electrometer, are not sufticiently sensitive to measure the potential, 
which can be conveniently communicated to a telegraph wire; he 
therefore uses one of those next described. One of the electrometers 
he uses, and which from its indications depending on the potential of 
the indicator, as well as on the difference of potentials to be measured, 
may be called the heterostatic electrometer; this consists of the 
following parts:—Ist. A testing conductor, which consists of two, 
four, or any even number of separate pieces of metal, but which 
may be most easily described by first supposing them to form one 
piece, and then describing how that piece is to be divided. The 
testing conductor, then, consists of a piece of metal turned to the 
form of a true solid of revolution of such a shape that when the 
indicator hereafter described turns about the axis of tigure of the 
solid the end of the indicator may be exposed to the action of as 
large a part as conveniently may be of the testing conductor. Thus 
the testing conductor may be, as shown in the figure, a flat circular 


ring placed horizontally, or it may be a circular plate placed hori- | 


zontally, the end of the indicator in either case moving just over the 


| 


upper surface of the testing conductor; or it may be a cylindrical | 


ring, with its axis of figure vertical, the end of the indicator then 
moving just inside the ring ; or it may be such a flat circular ring or 
plate surrounded with such a cylindrical ring, so as to be of the 
shape of a shallow compass bowl, the end of the indicator then 
moving as the end of the ordinary compass needle; or it may be of 


| 


the shape last described, with the addition of a flat circular ring | 


age above the indicator, some additional contrivance which may 
easily arranged being then made to allow the position of the 
indicator to be observed. This testing conductor is to be divided 
into two, four, six, or any even number of equal sectors, by slits at 
the intersections with it of planes passing through the axis of 
figure, and the sectors separated from each other by the smallest 
possible interval that will prevent actual contact; the thickness of a 
sheet of a paper will be sutticient if the instrument be well made and 
carefully adjusted. It will be convenient first to describe the instru- 


ment and the mode of using it when the testing conductor is divided | 


into two sectors, and then to describe the variations caused by 
dividing the tester conductor into four or more sectors. 2. An indi- 
cator (by the term “indicator” he means a body acted on by the 
forces required to be measured, and suspended or supported in such 
a way as by its angular motion to measure or indicate the amount 
or change of those forces), which consists of a thin conducting slip 
of metal, suspended at one end by a non-conducting filament, 
and kept horizontal by a counterpoise, and kept at a constant or 
sensibly constant potential by means of the conductor next de- 
seribed. 3. A conductor, connecting the indicator with a body of 


large electrical capacity, kept electrified to a constant potential, the | 


ditterence of which from the potential of either of the bodies the 
difference of whose potential is to be measured is very large com- 
pared with the last-mentioned difference. 4. A conductor to connect 
one of the parts of the testing conductor with the telegraphic wire 
to be tested, and another conductor to connect the other part of the 
testing conductor with the earth, or with another part of the tele- 
graphic wire or any other body, the difference of potential between 
which and the first part of the telegraphic wire is to be measured. 
5. A case or cases to enclose the parts before described with an 
atmosphere artificially dried to preserve the indicator from disturb- 
ances by currents of air or otherwise, and to maintain good insula- 
tion in the various parts in which insulation is required. 6. A 
graduated scale or other arrangement for allowing the position of 
the indicator to be observed at any time. The principle of the 
action of the instrument is the following: —When both parts of the 
testing conductor are in connexion with one another or otherwise 
electrified to the same potential, they do not disturb or affect the 
position of the indicator, and this by virtue of the shape of the 
testing conductor, being that of a solid of revolution, having its 


| potential as communicated by connexion with the bodies to be tested, 
may be called an idiostatic electrometer, and which answers to the | 


axis of figure coincident with the axis of motion of the indicator. | 


If it were of any other shape there would be an inductive etlect 
between it and the electrified indicator, which would give the indi- 
cator a tendency to point in particular directions. The indicator is 
now to be adjusted by the torsion head, so that its end rests imme- 
diately over or opposite one of the slits. This having been done, 
when the two parts of the testing conductor are electrified to different 


| induction 


| to be tested, the other two with the earth. 
| suspended by its centre, and made to extend equally in both direc- 
| tions from the suspending tilament, and the tendency to tilting or 


TELEGRAPHS. 








potentials, the indicator deviates to the side of that part, the | 


potential of which differs most from the potential of the indicator. 
by keeping the indicator electrified in manner hereinbefore men- 
tioned to a high potential, either positive or negative, the effects of 
between the indicator and the testing conductor are 
obviated, and the sensibility of the instrument is greatly increased, 
and we have the further advantage of being able to distinguish by 
the direction in which the indicator moves whether the potential of 
the conductor tested or the diflerence of potentials of the two is 
positive or negative, a result not given directly by an idiostatic 
electrometer such as that next described. When we wish to measure 
the diflerence of potential between two conductors we bring one 
part of the testing conductor into connexion with one of the con- 
ductors, the other into connexion with the other, and observe the 
angular deflection of the indicator, or we may turn the torsion head 
till the indicator is brought back to its original position, and observe 
the amount of torsion required. If one of the two conductors so 
tested is the earth, then as its potential is considered as zero, we get 
a measure simply of the potential of the other conductor. In the 
instrument as described there is the disadvantage that the indicator 
is subject on being highly electritied to be tilted down or otherwise 
drawn into contact with the testing conductor and to be discharged. 





| This is obviated by dividing the testing conductor into four equal 


sectors, and connecting two opposite quadrants with the conductor 
The indicator then is 


to be otherwise drawn into contact with the testing conductor is 
obviated, and the power of the instrument doubled. The testing 
conductor may be divided into six equal sectors, and three alternate 


sectors connected with the conductor to be tested, and the other three | 


with the earth. In this case the indicator will be of the form of a three- 
rayed star, the rays in the position of equilibrium being immediately 
over or opposite alternate slits, and in like manner the testing con- 


ductor may be divided into eight or any even number of sectors, the | 


indicator being in the form of a star with half as many rays as there 


are sectors, but it is not probable that any increase above four sectors | 


will compensate for the increased expense and trouble in construction 
and adjustment. Fig. 1 shows one mode of constructing the electro- 
meter in its simplest form, here described. A, B, testing conductor, 
consisting of a flat circular ring divided into two sectors by very 
narrow slits at C, C, and having a scale marked on its upper surface. 
Each sector has an insulating support or supports with three level- 
ling screws to adjust it to a truly horizontal plane and to a given 
elevation, permitting it also the requisite horizontal motion, and 
steadied by springs, for which clamps may be substituted. D, indi- 
eator, consisting of a flat thin slip of aluminium or other suitable 
material with a counterpoise M. _ E, fibre of glass or other suitable 
material, by which the indicator is suspended, with a torsion head 
and graduated circle of the usual construction; F, conductor con- 
necting the indicator with the electrified body 1, which conductor may 
consist of a wire dipping into a cup containing a conducting liquid ; 
this mode of connexion will be again mentioned. G, conductor for 
connecting one sector of the testing conductor with the conductor to 











circular holes, large enough to permit the tube F to pass through 
without contact. E, insulating conductor by which the drum D can 
| be connected with the body to be tested; F, vertical metal tube, 
capable of being turned into various positions about its vertical axis; 
the position of this tube is indicated by an index attached to it, 
which points to a circular graduated scale on the top of the case C; 
the vertical tube F traverses the case C and drum D ; its construction 
within the drum at the point marked H will be afterwards described; 
at I it has or may have a glazed opening, to permit the access of 
light to a mirror to be afterwards mentioned. G, torsion head, carry- 
ing a fibre or wire which traverses the axis of the tube F, as shown 
by a vertical dotted line; from G down to H this fibre in the instru- 
ments constructed is of glass, but if a metallic wire sufficiently tine 
could be procured it is preferred, and in that case the wire below H, 
and the cup of conducting liquid afterwards mentioned, might be dis- 
pensed with; at H, the tibre or wire carries the indicator, to be after- 
wards mentioned; from the indicator a wire goes down and com- 
municates with the tube F, and with the earth, by dipping into a 
small vessel of conducting liquid. The deflection of the indicator is 
indicated either by the retlection of light from a small mirror carried 
by this wire at I, or by the position of a very light index carried by 
it at K, moving within a glass case, and pointing to a graduated are. 
Either or both of these methods may be employed. Fig. 8 is a 
horizontal section of the interior of the drum D, near the level of the 
point H. L is a horizontal section of the vertical tube F, which here 
has two small openings in its opposite sides, to allow of the passage 
and motion of the indicator N, N ; M, M, are two metallic arms pro- 
jecting from the tube at opposite edges of its two openings. The 
indicator N, N, is of aluminium, or other suitable metal, and is 
carried by the fibre or wire before mentioned. When the electrical 
condition of the apparatus is undisturbed, the tube and the suspending 
tibre or wire are to be adjusted until the indicator N, N, hangs nearly 
in contact with the arms M, M. When the tube F and the indicator 
are connected with the earth, and the drum D with the conductor 
which is to be tested, the bar N, N, is repelled by the arms M, M, 
and the repulsive force measured by the deflection of the indicator, 
or by the torsion of the suspending fibre or wire required to bring 
back the indicator to its original position, measures the difference 
between the potential of the conductor tested and of the earth. This 
difference of potential may also be measured by connecting the 
conductor to be tested with the tube and indicator, insulating them 
from the earth, and bringing the drum in connexion with the earth, 
but this mode of using the instrument Professor Thomson states he 
has found to be less convenient than that first described ; in this way 
too, the ditlerence of the potentials of any two conductors may be 
measured. 

Second Part.—The patentee also tests the insulation of a tele- 
graphic wire by comparing its resistance to the flow of electricity 
from a constant source with the resistance of a standard wire to the 
flow of electricity from the same, or another constant source. A 
standard wire is one perfectly insulated, and whose resistance to 
| electro-motive force is known, and which resistance may be con- 
veniently expressed in terms of the resistance of a certain length of 
the telegraphic wire to be tested if perfectly insulated. Several 






be tested; H, conductor for connecting the other sector of | standard wiresTof different resistances should be at hand to be used. 


the testing conductor with the earth on the other conductor 
to be tested; 1, electritied body, which in the tigure is a Leyden jar 
charged to a high potential in the usual way from an <lectrical 
machine, the conducting wire being in connexion with the internal 
coating of the jar, and the external coating in connexion with the 
earth; K, glass cylinder or other case containing a dry atmosphere ; 
L, conductor for charging and testing the body 1; N, vessel contain- 
ing sulphuric acid or other absorbent material for drying the air in 
the case. For testing the insulation of the telegraphic wire in cases 
in which it is desired to give it a very high potential in testing it, 
and also for testing the amount and permanency of the potential in 
the electrified body I, part of the heterostatic electrometer herein 

before described and generally for measuring electrostatic potential 
where a less delicate measure is required than that for which the first 
described electrometer is adapted, Professor Thomson uses an elec- 
trometer which, from its indications depending simply on its own 


following description :—An indicator, consisting of a slip of metal 
suspended by its centre, and connected with two pieces of metal fixed 
near its ends, and so arranged that the indicator can swing freely in 
one direction in a horizontal plane, and is stopped by the pieces of 
metal from swinging in the other. If this combination be insulated 
and brought into connexion with the electrified conductor to be 
tested, whether its iotential be positive or negative, the indicator is 
deflected. By enclosing it in a hollow metallic cylinder with metallic 
ends, hereinafter referred to as the drum in contact with the earth, 
but not with the indicator, the deflection of the indicator is increased, 
and the indicator is at the same time protected from the effects of 
irregular induction from surrounding bodies, and conversely if the 
drum be insulated and connected with the electrified conductor to be 
tested, and the combination of pieces of metal and indicator be con- 
nected with the earth, a like amount of deflection of the indicator is 
produced. Fig 
actual dimensions, one mode of constructing this idiostatic electro- 
meter. A, vessel containing sulphuric acid, or other absorbent mate- 
rial to dry the air in the air-tight case C, which stands on hollow 
pillars LB, the interiors of which make a communication between A 
and C; D, a cylindrical metallic drum with its axis of figure ver- 
tical, enclosed in the case C, and shown by dotted lines; this drum is 
supported by glass or other insulating pillars, which traverse the 














hollow pillars, and it has in the centre of its upper and lower ends | 


2 shows, on a scale of about one-quarter of the | 


| One of the ways in which he makes the observation, is by applying a 
| battery to send a current through the standard wire into the tele- 
| graph’ wire, insulated as much as possible, and then to apply the 
| electrodes of a tangent galvanometer, or other galvanometer, or of 
| an electrometer, such as either of those described, or of any other 
| kind, first, to the two ends of the standard wire, and next to the end 
of the standard wire which is connected with the telegraph wire to be 
tested and to the earth. The resistance of the standard wire is to 
the resistance to be tested, as the difference of potentials at the two 
| extremities of the standard wire is to the difference between the 
| potentials at the end of the standard wire in connexion with the 
telegraph wire and the earth. : : 
Third Part.—The patentee tests a submarine telegraph wire during 
the operation of laying it by measuring from time to time the strength 
of currents produced in it by the electro-motive force of a constant 
battery or batteries, and that by means of various forms of galvano- 
meter which he has invented for the special purpose of being used at 
sea. ‘The chief peculiarity of the diferent kinds of marine galvano- 
| meter which he has invented consists in the moveable magnet, which 
is the indicator, being supported by means of one, two, three, or more 
| threads, wires, or fibres in such a manner as to allow it the requisite 
degree of freedom to move, and to give it the requisite degree of 
stability independently of gravity and terrestrial magnetism, and in 
such a manner as to be as little as possible disturbed by these forces, 
and by the reaction of its own inertia against the inequalities of the 
ship's motion. When one thread, wire, or fibre is used the indicator is 
fixed to the middle of and at right angles to the thread, wire, or fibre, 
which should pass as nearly as possible through the centre of gravity 
of the indicator. The thread, wire, or fibre is tightened by screws, 
and adjusted by torsion heads at both ends. When two or four 
threads, wires, or fibres are used, then the mode of support is that 
| described in the fourth part of the patentee’s specification. For the 
purpose of giving increased steadiness to the indicator the patentee 
sometimes uses, in addition to the mode of suspension before indicated, 
| a fixed magnet placed in a suitable position in its neighbourhood. 
By the word “magnet” he means any body which exerts magnetic 
force. The apparatus which he prefers for observing at any time the 
angular deflection of the indicator, is a mirror attached to that body 
and reflecting a ray of light cither after or before, or after and before 
the ray passes through one or more lenses, so as to be sent to, and 
| brought to a focus at different parts of a graduated screen, as the 
indicator assumeg different positions, The method of observing tLe 





| 
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position of the indicator will again be vale rred to »unier ensther head. 
rhe frame of the galvanometer is fixed by screws to one end of a 
board, at the pend end of which is a lamp having a camphine or 
other very brilliant flame for throwing a beam of light, and-also a 
graduated screen on which the beam reflected from. the mirror is 
thrown, so as to indicate the angular position of the indicator. The 
board is supported from below by means of springs on a stand fixed 
to the ship. For this purpose he prefers spiral springs of the kind 
known as furniture springs. Round the stand and fixed to it isa 
rail, from which springs or elastic bands go to a rail fixed to the 
board, so as to moderate the horizontal oscillation of the board and 
galvanometer. 

Fourth Part.—The patentee uses a double bifilar suspension for the 
indicator in any electrometer, galvanometer, relay, or generally in 
any instrument used for testing or for working electric telegraphs 
by means of an indicator. This suspension he “has invented to give 
any requisite degree of stability, or of instability to the indicator in 
any position of equilibrium, Figs. 7 and 8 show how this part of 
the invention is performed. In each of those Figs. G H represents 
the indicator, and A I, B K, C I, D K, four fibres or wires, by means 
of which the indicator is attached to four points, A, B, C, D. The 
dotted line L, M, is an imaginary line perpendicular to the two lines 

A, B, C, D, which join the points of suspension in pairs, and also 
perpendicular, or nearly so, to the plane in which the indicator 
moves. The dotted line E. F, sapuulanie the position in which the 
indicator tends to place itself when undisturbed; and the deviation 
of the indicator from that position, that is, the angle between G, H, 
and E, F, indicates the direction and amount of force derived from 
the arrangement by which the indicator is acted on, tending to make 
it return to or further diverge from its position of equilibrium 
according as the equilibrium is stable or unstable. When A, B, 
is pare allel to C, D, as in Fig. 7, E, F, is also parallel to A, B, 
and C, D; the equibrium is then stable and the stability greatest. 
As A, 3, or C, D, or both, are moved so as not to be pa- 
rallel, in Fig. &, the direction of E, F, is intermediate 
between the directions of A, B, and C, D, and the stability is 
less than in the former case; and the more the direction of A, B, 
ith - from that of C, D, the less is the stability, until the directions 
of A, B, and C, D, differ by more than 180 degs., when (if the in- 
dic: lh he supported by fibres having no sensible inde pendent elasti- 
city of torsion) the equilibrium is unstable; and stops at equal 
distances on each side of the position of the equilibrium are to be 
used to prevent the indicator from diverging by more than a con- 
venient angle from the position of equilibrium, When the indicator 
is supported by wires having an_ independent elasticity of torsion, 
this elasticity increases the stability, or diminishes the instability, 
which the indicator would oth+rwise have from the mode of sus- 
pension; and a greater angular s*paration between A, B, and C, D, 
must be used to give the same degree of stability and instability as 
in the of tibres without sensible elasticity of torsion. The 
stability is adjusted to any required degree, so as to adapt the 
instrument to the measurement of more or less intense force, by 
making one or both of the two pieces, A, B, and C, D, to which the 
‘.?- 3 ure attached ry tps capab je of rotation about the line 
M, so that the lines A, B, and C, D, can be adjusted to and fixed 
such relative a oe positions as shall be found by trial to give 
the degree of stability or instability required under the circumstances 
of the case. When the indicator is directed by ©xed magnets or 
otherwise, and it is desirable have the means of diminishing its 
stability, then it may be suspended by a double bivlar suspension 
in the mode deseribed, arranged in a manner which would, inde- 
adently of the magnet, give instability. This will diminish the 
great stability which it has from the magnet. 
I itth Part.—In using the method of suspension describedin Part 4, 
or aay of the ordinary modes of suspension by tibres wire, when 
tay one of the supporting or guiding wires or filaments in any 
these ar angemeats is of a conducting substance, and of sutlicient 
condu — and when it sired to make or break an electric 
cirenit electric circuits by the motions of the indicator the pa- 
tentee uses that wire or filament, or one or more of those wires or 
filaments, for i i ieve or pieces of platinum or 
metal attached to the indicator, touching a metal stop or 
detached from the same, according as the indicator is on one side or 
the other of its mean position, or any other suitable arrangement for 
making and breaki circuit. When none of the suspendit 
directing Hlaments are of conducting material, and when it is desired 
to have a circuit or circuits made or broken by the motion of the 
indicator he uses a vessel, containing a conducting liquid, and a 
conductor connec ted with the indicator dipping into “the conduc ting 
liquid to maintain the electric communication between the indicator 
and the fixed parts of the circuit or circuits. 

Sixth Part.—The patentee uses electro-motive forces, of several 
diferent positive and negative stre mathe, to give diferent signals in 
telegeaphing; and for this purpose, and also when it is convenient 
to use a relay transmitting such a system of different 
through any station by the aid of a local battery, or otherwise 
uses a coil with several moveable magnets or indi¢ in i 
bourhood acted on by the coil w hen a current is transmitted, and 
also so acted upon by the tension, or torsion, or both of filaments, 
or the detlecting action of tixed magnets other than the earth, and 
by stops, that one of the indicators will not move when the 
current is in one direction, but will move if a sufficient strength of 
current in the opposite direction be applied, and vice versa, as to the 
other set of indicators, The position of the indicators and the elastic or 
other force which opposes their motion are so arranged, that, for the 
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lowest strength of current in one direction, one indicator of one set 
only will move; for the second strength, two of the same set will 


move; for the third strength, three, and so on; and so vice versa, 
the other set of indicators when the current is in the contrary 
tion, When these indicators are used simply as receiving instru- 
ments, and read off directly by an observer, the number of indicators 
which move distinguishes the dierent signals; if used with a relay 
as a transmitting or reeording instr iment, then, when any one of 
these moveable ma ignets moves, it breaks or makes, or breaks and 
makes electric communication in a local circuit or circuits, to 
cause the corresponding degree of electro-motive force to be applied 
to the part of the telegraph line along which the electric signals are 
to be forwarded, or to the recording apparatus. 

also invented another kind 
of galvanomeiric relay or receiving instrument, consisting, besides 
the ordinary parts, of :—1. A single » primi wy magnet or indicator 
moveable in a horizost: il plane, and when ina position of equilibrium 
north, and which, by ordinary modes, 








so 








Seventh Part.—Professor Thomson has 








pointing to the magnetic may 
be ms to move to the east when the current is one direction, and 
to the west when the current is in the other direction; or two 


primary magnets or indicators, one of which is prevented by stops 
trom moving to the east, and the other is prevented by stops from 
moving to the west. Two or more small secondary magnets 
or indicators moveable in the same horizontal plane about tixed axes; 
these axes are placed at succesive distances along and outside the 
are north or south, but (to fix ideas) say north of the primary indi- 
cator, Que secondary indieator may be due north of the primary indi- 
cator, and without stops ; one half of the rest of the secondary indicators 
are placed at successive distances to the east, each with a stop which 
prevents its north end from moving to the and the other half at 
like ssive distances to the west, and each with a stop which 
prevents its north end from moving to the west. When the primary 
indicator is in its undisturbed position all the secondary indicators 
are held against the stops, except the tirst, or central one, which is 
then also pointing north, When a positive current of the tirst 
dicator, or one of 
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strength is sent through the wire, the primary 
the two primary indicators, moves thro a given angle to the east 
or west; but, say to the east, and moves only the first of the 


easterly set of the secondary indicators, the north end of such secon- 
dary indicator moving to the west. “Vhen a positive current of the 
second strength is sent through the wire, the primary indicator is 


detlected through a greater angle to the east, and the second 
the same set of the secondary indicators is moved. When 
positive current of the third strength is sent through the 
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wire, the primary indicator is deflected through a still greater angle 
to the east, and the third of the same set of the sec ondary indicators is 
moved, and so on; and so, vice versa, as regards the west set of 
secondary indicators when negative currents of the first, second, and 
third strength are sent through the wire. The motions of the secon- 
dary indicators may be observed and read off or recorded in any of 
the ways now in use, or in any of those here described adapted to 
the purpose, or may be used to make or break contact for local bat- 
teries, and thus be used as a relay for a transmitting or recording 
instrument, or in any operations connected with the manufacture or 
use of electric telegraphs for which it is suited. Although in what 
precedes, the patentee states he has, for distinctness, supposed the 
primary and secondary indicators in their undisturbed position to 
int north and south, they may often be more conveniently directed 
in some other direction by fixed magnets, or by any of the modes of 
suspension described herein ; in that case, for north, south, east, and 
west, in the preceding description, must be substituted corresponding 
directions relative to the actual position of undisturbed equilibrium. 

Fighth Part.—The patentee uses either of the electrometers de- 
scribed in the first part as a receiving instrument, or an instrument 
to be used in making comparisons of cloc ks, or in giving time, or for 
any other purpose connected with the manufacture or use of electric 
telegraphs worked otherwise than by frictional electricity. He pre- 
fers for this purpose the electrometer first described above. 

Ninth Part.—He also uses thermal effects produced by radiant heat 
reflected from a mirror or retlecting surface of any kind, attached to 
the indicator of a receiving instrument, for the purpose of having 
the indications recorded. The thermal effects, which may be either 
first, the melting of wax or of any other fusible substance, forming 
a layer which is moved with a steady motion across the line of 
motion of the beam of radiant heat, or any chemical or other change 
produced in the quality or appearance of any substance by heat ; or, 
secondly ,{thermo-electricetlects in loc -al circuits excited by the radiant 
heat. ‘The last-mentioned kind of effects may be used in the con- 
struction of a third kind of galvanometric relay, in which one or 
two or more thermo-electric circuits are excited according to the dis- 
tance and the direction of any excursion of the beam of reflected 
radiant heat, and produce motions in moveable magnets or indicators, 
by which the electric currents to do the work wanted may be checked 
or permitted to pass as required. 
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enth Part.— The patentee uses photography for recording 
electric signals as indicated by motions of an indicator or in- 
dicators, either by light reflected from a mirror attached to 


the indicator, or transmitted by an aperture or transparent part in 
the indicator, or by influences of a shadow or image of the indicator, 
or of the shadow or image of any part of it. In performing this 
process he uses a band or piece of photographic paper, or other sub- 
stance sensitive to photographic action; which by any ordi 
mechanism he causes to travel at a steady rate across the 
motion of the indicating beam, whose movements are recorded by 
the marks made on the paper or other sensitive substance. 

Eleventh Part.—He uses a relay, by which mess: 
mitted simultaneously from two or more submarine cab “sg into a 
smaller number of land wires, or a smaller number of submarine 
wires of shorter length, or the converse, or generally in any 
when it is desired to transmit messages from one wire or a number 
of wires into and along a ditierent number of wires. The system by 
which he performs this is suficiently explained by the plan he 
follows in using two submarine lines in connexion with one shorter 
submarine line or one land line, which is as follows :—Each singly 
read or recorded indic: ition from each of the long submarine lines 
makes, by any kind of relay that is convenient, a corresponding 

scondary clectric ial, single or compound, and these secondary 
dlectsle signals are made at equal intervals time from one 
another, and in general alternately, as they come from the two 
thmarine lines. When it can be arranged that the submarine lines 
are to be worked at the remote end so as to send signals at alternate 
intervals of time, the kind of relay which is required is merely one 
in which signals from two different submarine lines are forwarded 
inditierently at the instant as they come, A useful application of 
this part of the invention consists in giving the means of sending 
two or more messages at the same time along the same telegrap sh 
wire from dierent instruments at the same station. Each instru- 
ment has a conductor leading to the telegraph wire. The keys or 
handles by which each instrument is worked are kept locked, so as 
to be incapable of motion, except during certain definite periods, 
during which the keys or handles of all the other instruments are 
loe ‘ked, so that the keys of one instrument only can move at any one 
time, and the keys of all the instruments use “dl can be successively 
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being produced by currents of greater or less strength, regulated as 
hereinafter described. For this purpose he prefers to attach to the 
indicator a very light mirror reflecting a beam of light, which beam 
produces a luminous spot or line on a graduated screen, by the 
motions of which spot or line the corresponding motions of the 
indicator are made visible. It is useful to employ a lens for concen- 
trating and bringing to a focus the beam of light, in which case the 
screen should be at or near the focus of the lens. When he uses a 
lens for the before-mentioned purpose, he prefers that it should form 
part of the casing by which the indicator is protected from currents 
of air; the illuminating beam of light enters the casing through the 
lens, is reflected from the mirror, and leaves the casing through the 
lens again. Fig. 4 represents, on a scale somewhat larger than the 
actual scale, the indicator which he prefers for a galvanometer with 
one thread, wire, or fibre; A is a cylinder of glass with glass ends; 
he usually makes one or both ends of the form of lenses ; B, a small 
mirror hung by the fibre D, in the interior of the cylinder; C, C, 
a small steel magnet or indicator fixed to the mirror; a small 
circular plate placed behind the indicator and moved backwards and 
forwards by a screw, forms an adjustable stop for checking its 
oscillations and limiting the range. Fig. 5 represents, on a scale 
about one -quarter of the actual dimens sions, one of the galvanometers 
which he uses. A is the bobbin with its coil of conducting wire 
fixed upon a stand, which has levelling screws ; B, B, B, B, B, B, B, 
studs connected with the coii at different points, so as to enable the 
operator to send the electric current to be measured through 
different lengths of coil, according to the sensibility required in the 
instrument; C, central spostans | in the bobbin, into which is inserted 
the cylinder containing the indicator represented in Fig. 4; D, E, 
handles for adjusting the pos sition of a fixed magnet, which is con- 
cealed beneath the stand of the galvanometer, and which regulates 

the stability of the indicator. One of these handles turns a tangent 








screw which drives a horizontal pinion so as to turn the magnet into 
any required direction; the other handle turns a vertical pinion 
which works into a vertical rack, so as to place the magnet at any 
required depth below the bobbin. 
galvanometers. A, 
C, opening. 


B 


Fig. 6 represents another of the 
bobbin with the coil for the current to be 
‘ontaining the magnet or indicator with its 
mirror as before ; Bb, a pair of bobbins with the coil, through 
which a constant current is transmitted. The axis of this coil 
perpendicular to that of the coil A; when no current traverses the 
coil A the indicator places itself along the axis of B, B; when a 
current traverses the coil A the indicator deviates through an angle 
depending on the strength of that current; D, pinion, and E, clamp 
screw for adjusting the angular positions of the coils B, B, and A; 


measured ; 
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the adjusting coil B, B, will be again referred to under the head of 
the twentieth part of the invention. 
Fourteenth Part.—In long lines of submarine telegraph he uses 


which, for a single signal, an electric current of a 
stated strength is as rapidly instituted in a telegraph wire as possible, 
and maintained as nearly as possible at the stated strength until an 
indication is taken from it by any of the receiving instruments, 
galvanometers, relays, or electrometers described above, or by 
any other which may be convenient. The indication must be 
of such a kind that trom it, with due allowance for the electric 
condition the wire as affected by previous operations, it may be 


apparatus by 
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possible to estimate what was the strength of current arranged for 
at the transmitting end. According to the strength of current 
(positive or negative) thus estimated, one number or another, one 
letter or another, one word or another, one piece of intelligence or 
another, is read off according to a pre-arranged code. He uses a 
Daniell’s or other constant battery, or any other electrometer by 


which detinite and sufficiently exact measured amounts of electro- 
motive force can be applied for making electric signals of this kind. 
He uses the following plan for making the current as rapidly as 
possible approach the stated strength for any signal, and that what- 
th employed in the signal imme- 











soever may have been the streng 
diately preceding it or in any of the precec ling signals :—When the 
wire is unelectrified to begin with, there is applied first a stronger 





electro-motive force than that required to maintain the current at 
the stated strength for a short time, and after that is affixed the 
electro-motive force just required to maintain a current at the stated 
strength, and continue such application until the time comes to 












make the next signal; there is next applied for a short time, an 

electro-motive force, differing from the last by a greater amount 
| than that by which the electro-motive force corresponding to the 
new nal ditlers from it, after which the electro-motive force 








required to maintain, the stated strength corresponding to the 


simply 
m until it is time to commence a 











} new nal is applied, and held « 
third s ad and so on. 
In some cases, the following plan is used :—Constant battery 


moved, This may be accomplished by various mechanical arrange- 
ments; for example, each key may have a pin projecting from its 
under side; and below the row of pins there may be a cylinder 
rotating by clockwork at an uniform rate, with a longitudinal groove 
of a certain width along it, so that the keys of the instrument in 
question can only be depressed during the period when the groove 
is below the row of pins. Then, either by placing all the | 
sets of keys above one cylinder, having a aleute for each in- 
strument so arranged that the keys of no two instruments are 


ever above the corresponding groove at the same time, or by having 
a separate cylinder under the set of keys of each instrument, but 
the cylinders rotating at one and the same speed, and so arranged 
that the keys of no two instruments are ever opposite the corre- 
sponding groove at the same time, the rows of keys of the several 
instruments may be liberated in succession at successive times, 
that two or more clerks may work at two or more instruments at 
the same time, each sending a separate message, and the two or 
more messages will be trans mitted to; gether by successive alternate 
nals, whic h can be arranged so as to separate the mess 
(listant station according to a preconcerted system; for examp ile, 
suppose that at one station there are two instruments and two clerks, 
and that at the other station the following series of signals arrive— 








so 











P.F,R,R,O,E, TE,E,T,C,R,T,A,L,D,O,E,N —a clerk at the second 
station taking these letters alternately, finds that the first clerk 
transmitted the word PROTECTION, and the second the words 


FREE TRADE. In any ease in which signals can be transmitted 
by the conductor at 2 more rapid rate than one clerk can work his 
ransmitting ; instrument, this method will save much time. 

Twelfth Part.—Professor Thomson uses electric spark 
a Ruhinkori coil, or any other convenient instrument, and pas 
between any part of the indicator and a sheet of matter tixed 
carried along by a regular motion near it to record, by impressions, 
by chemical changes, or by perforations produced by these 
the motions of the indicator. le also uses electric curr 
through a conducting liquid, covering part of the moveable 


s excited bv 


sparks, 
its sent 
body so 









as to make impressions, chemical or other, on a sheet also covered 
by a liquid In using electric sparks to record the indications of a 
moveab le hody ina galv anometer or galvanometric relay e mp iloy ed 


for telegraph purposes, he employs a regular succession of sparks, 
following one another at very short intervals of time, each m: aking 
a mark on the paper or other sheet receiving the impression or 
perforation. In using this part of the invention, he prefers to cause 





a strip of paper sensitive to photographic action, or otherwise, to 
travel with a steady motion across the path of the end of the in- 
dicator over a metal plate, above which plate the end of a con- 
ductor projecting from, or forming part of the indicator, moves to 





and fro in consequence of the action of the current tr: mn mitting 

signals. The series of sparks excited by the Ruhmkorff coil or other 
instrument takes place between the before-mentioned en a con- 
ductor and the metal plate, and makes a series of ks on the 
paper either by photographic action, or perforation, or both rhe 
result i ie an undulating curve of dots, the character and succession of 
the undulations of which give the different signals desired to be 


sent. 

Thirteenth Part.—He uses an apparatus by 
electric signals may be read off by observing the amount, greater or 
less, of motion of an indicator, and that, by ebservi the same 
directly, or by observing the motion of a spot of light retlected from 
a mirror carried by the ‘indicator, and thrown on a graduated screen, 


neans of which 








or received by a telescope, such greater or less amount of motion 





or | 


sat the | 


power is app lie “l during a certain measured interval of time, then 
another battery power during another equal interval of time, and so 
on, these degrees of power, equal or unequal, as the case may be, 
being each determined by calculation or otherwise, so as to com- 
pensate so far as is required the residual effects of preceding opera- 
tions, and at the same time to produce a new effect constituting or 
contributing towards a new signal. 

The method of performing this and similar operations w ill be best 
understood by an ex¢ imple, such as the following » get a letter 
every three seconds, there is applied, by means of a ne iaae and 

clockwork apparatus, during one second, a certain strength, say forty- 
eight, of positive electro-motive force ; during the next second fifty of 
negative electro-motive force; during the third second twelve of 
positive clectro-motive force. The etlect at the receiving end of a 
certain len, gth of line is to make the indicator move to a_ positive 
maximum of deflection corresponding to the letter required, and 
fall back to zero or nearly to zero before it commences to indicate 
the etlect of a similar succession of operations made for another 

letter during the next three seconds. The proportionate strengths 
for diflerent simple signals are the same for the same line of te legraph 
and speed of working, the absolute strengths alone being ditlerent. 
For ditferent lines of telegraph, and different speeds of working, the 
proper proportions of the electro-motive forces in each case can best 
be found by experiment on the line itself. 














In order to illustrate this part of the invention, Fig. 9 represents 
apparatus which is used in carrying it into elect. 
A, and A,, A, and A;, A, and A,, are three pairs of wires, 





Ivanic battery (not shown) at such three pairs of 
the 


connected with a 


points as are suitable for produc ‘ing three successive currents 








| required for making a certain given A., A, A; being the 
three conductors which, in order to produce that signal, are 
successively to be connected with the line wire, and A,, As, A,, those 











to be connected with the earth ; these six wires 
B;, B,, B;, Be, fixed on 
. Cg are six springs, 
e studs when the 


wcessively 
ly connected with six studs 
tha key D; ¢ 
it into contact 
and which 





which are 
ire respective 
a board underie 
which are brot 






with the 





respecth 





key is depressed, rise and break contact = n the key is 
not held down; the key turns on arod at E; there 
each with its six wires, six studs, and six s 





distinet sir signals in the code of signals 

















princi vy stated, von one key with its adjuncts is shown, 

an arbor made to rotate by clockwork ; the motion of the clock- 
work is regulated by a pendulum and a_ dead-beat escapement ; 
Professor Thomson has hith erto used a pendulum beating seconds; 
the arbor F makes one revolution consisting of twenty-four beats or 
jumps for each twenty-four swings of the per um. G is a circular 
cam having four equidistant teeth. HH is a lever which is lifted and 
dr pped on in every six beats by the teeth of the cam. J, a fixed 
stud, to which is attached lding H down when 
not lifted by a toot th ; for r this spri ht might be substituted 
I, an arbor carr r > Jever H, and » another lever K, which 





passes at L through an a ening or slot in the key D; in that slot is 
seen a cross bar fixed to the key, and under the cross bar is a pin 
projecting from the lever K, and each key in the row of keys is pro- 
vided with a similar lever, pin, and cross bar; when the lever H is 
not lifted, the pins projecting from the lever K, being below the cross 
bars of the keys, lock the keys and prevent their being depressed ; 
when the lever H is lifted, the pins are all drawn back, and all the 
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a s of the row are aibed ‘ed at once for an instant, and then locked | 
again. Should the clerk using the instrument press upon any key it 
descends at the instant of unlocking, and when the keys are again 
locked the pin is above instead of below the cross bar of the de- 
pressed key, so that that key is held down, and the contact. of its 
sp rings and studs maintained until the next unlocking; that for 
beats of the clockwork. Mi, M:, M., M,, six 
wires respectively connecti + six key springs C,, Cy, C3, C,, C3, C,, 
with six springs N,, No, Ns, N,, Ns, Ne, whic hare called first cam 
sprin There is only one set of six first cam springs for the 
whole of the keys in a row; all the key springs correspond- 
ing to the springs Cc 4 for the several keys being connected with the 
single cam spring 
the single cam spring N,, and so on. The three cam springs Ns, 
N,, Ni, are made to communicate successively with the line wire at 


sIX 


are 


the same instants that the other three cam springs N,, N,;, N,, are 
made to communicate successively with the earth by means presently 
to be described. P ly P., Een P., are four cams ¢% 
F, which are called respectively P,, P,, the line cams, and P2, P,, 
the earth cams. Each of those cams is insulated from the arbor, and 
each consists of two discs of difierent diameters. The smaller disc 3 
are ew and are always in contact respectively with the a g 
Q,, Q:, Q;, Q,, which are called the second cam spring 
the large * “dise s has four similar equidistant projections, whens outer 
surfaces are portions of one cylinder, and each of those projec tions 
occupies a 
the disc. The positions of the 
ends of the six first cam springs, are so adjusted that, when the arbor 
rotates, the projections of the two pairs of cams come into contact 
successively with the ends of the three pairs of first cam springs In 
the following order; that is to say, immediately on the unlocking of 
the keys the pair of first cam springs Nz, Ny, are brought into com 
munication with the cams P,, P2, and through them with the pair of 
‘am. springs Q Q,: next, the pair of first cam springs 
are brought with the pair of 


second ¢ 
N.,. Ns, 
P;, P 


into communication 
and through them with the pair of second cam springs 
} and, lastly, the pair of first cam springs N,, N;, are brought 
into communication with the pair of cams P,, 22, and through them 
with the pair of second cam springs Q,, Q,, and so on in rotation. 
The second cam springs Q,, Qs, Qs, Qi, communicate respectively by 
wires R,, R,, R3, R, with two pairs of studs Sj, 8., Sy a irt 
of the rod the pendulum, which regulates the motion of 
clockwork. T,, T;, are a pair of flat springs, whic h are called 
pendulum springs, insulated from each other, and fixed 
pendulum rod, by which they are carried. T,, communicate 
an extensible conductor V with the line wire, and " 
through an extensible conductor V, with the 
pendulum is to the right of the vertical position the sprin; = rs 
are in contact with the studs §,, S,; when the pe ndulun 1 is to the 
left of the vertical position the springs T), ' contact with 
the studs S;,8,; when the pe aie is it re act of passing 
the vertical the springs T,, T,, are not in contact with any of those 
studs. The effect of this is, that during the second half of 
swing of the pendulum towards the right, during the firs 
each swing towards the left, the line P,, communicate 
through Q, R, 8, T), and V,, with line wire, and 
earth cam P, communicates through 3, To and 
with the earth; and that during half of 
swing towards the left, and the first ‘half of 
towards the right, the line cam P3, communicates 
Q;, R3, Sz Ti, and V, with the line wire; and the earth « 
P, communicates through Q;, Ri, 8S, T.,, and V, i 
earth. The combined effect of the whole app: 
When the clerk presses on a given key the locking and unlocl 
apparatus allows the key to descend at a certain instant, and holds i it 
down for six beats of the clockwork, in th of which time the 
six key springs and their studs maintain two portions of each of the 
three circuits required for the three currents proper to produce 
signal wanted. By the action of the three pairs of first can 
and of the two line cams ‘and two earth cams, 
each of those three circuits are maintained for the three circuits suc- 
cessively. By the action of the pendulum and its springs each circuit 
is completed in succession, and maintained complete during a definite 
interval of time, being that of two half swings of the pendulum; 
that is to Say, one The patentee pr sto va a second 
row of keys on the same instrument ; in that case, cither by suitably 
placing the locking and unlocking lever of the second row correspond- 
ing to H, or by having a second cam corresponding to G, the second 
row of keys is caused to be unlocked at the instants exactly midway 
between the instants at which the first row of keys is unlocked. 
There is also a second set of first cam springs, corresponding to those 
marked Nj), &c., for the second row of which springs in the 
figure are marked N, and numbered from 7 to 12, and the wires 
which connect them with the key sof the second row are 
marked M, and numbered from 7 to 12 also, but the second row of 
keys is not shown. The contacts for making the circuits through 
the pairs of springs numbered 9 and 12, 8 and 11, 7 and 10, take 
place in succession during the interval following that which is 
occupied by the contacts for making the circuits belonging to the 
first row of ke sys. The two rows of keys may be used cither to give 
a more rapid succession and a greater variety of signals than one 
row can conveniently produce, or to enable two clerks to work at 
the same time according to the method already described under the 
head of the eleventh part of the invention. Although an instru- 
ment regulated by clockwork has been described for carrying into 
effect the fourteenth part of the invention, the patentee wishes it 
to be understood that that part of the invention is also capable 
of being carried into effect, and that he sometimes does carry 
it into effect by instruments in which the duration of each 
current regulated by hand, the clerk or operator having 
a metronome, a clock beating rapidly, or other suitable instru- 
ment near him to regulate his oe of time; and for 
that purpose there is a set of keys, each of which while depressed 
causes a certain fixed amount of pn Dany motive force to be ap ple d to 
the telegraph wire; and to make a given signal, a certain apec itied 
pair or set of keys are depressed in a specified order, during 
intervals of time determined by experiment and caiediaties. 
herein before stated. One convenient arrangement is as follows: 
There are two rows of keys, an upper and lowe or, each conte aining r the 
same number of keys. Each key of the upper row being depressed 
maintains a certain amount of electro-motive force in the teleg ph 
wire, and the key immediately below in the lower row maintains the 
same force in the o; pposite direction. When none of the are 
depressed the tele -graph wire is connected with the earth. 
a current in a given direction at the remote end of a long 
telegraph wire, which shall rise rapidly to a stated strength, and then 
fall rapidly to zero, or nearly so, an electro-motive force of a given 
amount is to be applied at the near end, first in the direction of the 
desired current for a certain time, and then an equal electro-motive 
force is to be applied in the opposite direction for a certain time of less 
duration than the first, the proper intervals of time being sensib ly the 
same for all required strengths of current to be produce d at the remote 
end are found, once for all, by experiment. A more acurate mode of 
securing that the different electro-motive forces are applied for the 
proper intervals of time, which is also used, is tomake and break the 
contacts by means of a pendulum, so constructed as to swing on one 
side of its point of rest in a different time from that in which it 
Swings on the other side, these two times being arranged so as to be 
the times for applying g the two different forces. The same object is also 
attained by using a wheel moved by clockwork or other motive 
power giving a regulated motion, or moved by hand and regulated 
by a fly-whe eel or governor, and having cams ‘adjus ted so as to make 
and break contact at the proper interv: als. 

Fifteenth Part.—When it is desired to work through a submarine 
line, or through a very long air line, in both directions at once, then, 
in order to avoid the comparatively violent action which is caused 
in the receiving instrument at the transmitting end, by transmitting 
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time during which a signal is being enmemined from that end. The 
time during which the signal is transmitted is regulated by such 
gements of wheels and cams as before described, and by a 
wheel the same arbor with proper cams, the times 
auiee which receiving instrument 
regulated. 
Sixteer 
from 


on 
the 
irt.—The effects produced by currents transmitted 
are compe nsated on the indicator of the re ceiving 
so that the indications of that instrument 
are either not sensibly affected by them, or that the indications it 
would have given had it not been affected by them may be estimated. 
That compensation is produced by se nding, while the receiving 
instrument at the transmitting end is in circuit, a current through a 
compensating coil near it, that compensating current acting upon the 
indicator of the receiving instrument at the transmitting end, at the 
time that it is acted upon by the principal current of trans 
mission, but in an opposite direction. The compensating current is 
not necessarily of the same strength with the current of transmission, 
stronger or weaker in any prop wrtion, according to the 
length, form, and position of the compensating coil, its strength 
being regulated so as to compensate the effect of the current of trans 
mission. Thus the resistance coil, used to equalise the th of 
the two currents in previous apparatus for the same purpose 
is dispensed with; the proper strength, and the proper law 
of variation of the strength of the compensating current are 
found by experiment, and the compensating current is produced, and 
its strength regulated, by a mechanical motion put into action by the 
depression of the same key which produced the principal current. 
rhe effect of the current of transmission is also compensated on the 
receiving instrument by a magnet properly adjusted 
strength, and motion; these adjustments to be deter 
mined by trial. The kind of magnet most suitable for th« 
is an electro-magnet, consisting of a coil of wite, the str 
current through which will correspond to the elk ctro- motive 
causing the current of transmission ; and one mode of mou nting 
electro-magnet by attaching it to a wheel rotating on 
period of a single complete signal, the position of the magn 
which wheel is to be found by trial, so as to make the compe 
most perfect. 

Seventee ith Part.—In working 
electric signal is made as nearly as possible simultaneously 
two ends, or alternately at detinite intervals of time; and fi 
purpose a mechanical apparatus is used at each end, r 

ding to an independent clock, or worked by clo 
risons time between the ends 
tly as is neces to make the mechanisms at th 
» with one another as accurately as is i requived. 
teenth Part.—When convenient, or when desir 
two more diflere galvanometers or other 
instruments are used, ¢i self-recording, or ea 

» or more observers, ead off by one observer, 
into circuit 1exion with the tele aph wire during i 
regulated by same mechanism for keeping time a 
is used in making the signals, and which has been 
d under the head of the fou rteenth part of the 

C'wentieth Part.—For i ing, diminishing, or re 
any desired degree the stability of “the indicator of 
or galvanometric relay, or of any instrument used 
having a moveable indicator, wires conveying currents ¢ ic 
are used. The form of such wires may be varied, but coils in plan 
perpendic oP vane to the position of equilibrium of the magnetic 
the indicator are preferred, and the strength of the current is ad 
justed in such coils, so as to produce the degree of stal 
may be nient. Such adjusting coils have 
mentioned under head of the third part of the inventi 
illustrated in Fig. 6. 

Twenty-second Part.—Two 
dicati lvanometers, at the ré 
rents from, ansmnitting station } 
lines; and ; is caused to be retlected fro 
mirrors in succession, and to be thrown on a reen, 
visible elect, or by photographic or thermal int 
effect, by which any lines, figures, letters, or symbols, 
written at the transmitting station upon an instrument 

give diflerent degrees of clectro-motive force to the two 
aie to the two independent variables thi i 
written, drawn, or made visible at the receiving static 
mitting a line, drawing, or writing of any kind by telegray 
telegraph wire is added, which is so connected and arr ‘ 
when the tracing point at the transmitting st ation is hi ted fr 
surface on which the curve is drawn, the i ror 
beam of light is cut off at the receiving station. Ihe 
performing this part of the invention may be varied in 
but one method is as follows :—It is preferred that the tracing point 
at the transmitting station should move on a horizontal plane. ‘To 
fix the ideas the two components of the motion of the traci wint are 
distinguished as the north and south component, and th cast and west 
component. A row of studs, running north a nd south, are connected 
with different points in a battery, 80 as to give a series of electro 
motive forces of graduated strengt! A conductor, by means of a 
parallel motion, accompanies the tracing point in its north and south 
motion, and by touching one or other of the row of studs, establishes 
a current in one of the line wires, of a strength suitable to cause one 
of the mirrors at the receiving station to take an angular position, 
corresponding to the deviation of the tracing point to the north or 
south of its middle position. Another row of studs, —s east and 
west, is connected with different points in another battery, so as to 
give a series of currents of graduated strengths. A conductor, by 
means of a parallel motion, accompanies the tracing point in its east 
and west motion, and, by touching one or other of the second row of 
studs, establishes a current in the second line wire of a strength 
suitable to cause the second mirror at the receiving station to take an 
angular position corresponding to the deviation of the tracing point 
to the east or west of its middle position. A ray, reflected 
sively from the two mirrors, performs motions sensibly similar to 
those of the tracing point. There is a screen which intercepts the 
beam, unless drawn back by an electro-magnet. The magnet is 
made to act by a current traversing the third line wire, and part of 
the circuit conveying that current is formed by thet g point and 
by a metal plate on which it is moved, so that by lifting the tracing 
point the beam is intercepted. : 
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M. ANUFACTURES OF PAris.— The entire yearly manufactures of 
Paris are estimated at a value of £5,160, 000, of which £172,000 are 


| of children’s tovs. 


Fata Cases or AN&STHESTA.—A writer in the Westminster Review 
estimates that 1,200,000 surgical operations have been performed in 
the United Kingdom, the United 8 
the iast ten years. Among the deaths ascribed to chloroform there 
are seven, the cause of which is uncertain. Assuming four of these 
to be due to chloroform, the following is a statement of all the deaths 
which the writer had been able to Jearn of as having occurred either 
in Europe or America from the inhalation of anaesthetic vapours :— 
Deaths from chloroform, 68; from wther, 2; from mixture of oa ro- 
from mixture of chloroform and alcohol, 1; from 
Total, » 74. 

fur Revence or tHe Care Cotoxy.—The quarterly returns of 
revenue and expenditure, to the 30th of June last, have been pub- 
The Customs’ revenue for the quarter has been £63,166, 
whilst the total revenue has been £103,012. The export of wool last 
amounted to 17,695,222 1lb., valued at £1,160,499. Notwith- 
standing some drawbacks, the quantity exported this year was ex 
pected to be nearly 20,000,000 lb. A beginning has also been made 
of a general survey of the rivers in the colony, to ascertain how far 
by what means they can be made available for irrigation and 
transport. The intelligence that the contract for the first railroad | 
had been signed and sealed in London was received with the greatest 
satisfaction. 
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| can be sent through the whole 240 miles of cable. 


simultaneously in 
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THE POSTAL SYSTEM OF THE UNITED STATES 


In the United States Postmaster- General's report it is announced 
that an uninterrupted railway communication between New York 
and New Orleans, a distance of upwards of 1,000 miles, will soon 
be completed, and letters from England will then reach the great 
cotton city about thirteen days; that the mails on all the 
Mississippi cities and towns are shortly to be accelerated and 


in 


| despatched more frequently; that within three years a tele- 


| graphic communication will be established between the city of 
| Washington and California, by which time most probably the 
Atlantic telegraph cable will be laid down and wires extended 
from Panama southward, and thus England will have instan- 
taneous communication with the whole length of the Pacific coast 
from Fraser River to Valparaiso; and, lastly, that though the 
Pacific mail route has not paid its expenses in postage, yet the 
United States has been in her trade and commerce remunerated by 
it a thousandfold, 

The report speaks of the opening of four mail routes between the 
Atlantic and Pacific; of the establishtnent of a semi-weekly land 
~ a weekly steam packet communication between the east and 
if North America; of the success of the great overland mail 
route toC alifornia, by which the “ two gteat oceans are united by the 
longest and most important land toute ever established in any 
country.”” 


we 


Accor g to the report, the gteat mail route thirty-eight days 
long from St. Joseph, in Missouri, to Placerville, in California, via 
the Salt Lake city, is working well, arid there is only wanted the 
establishment of ore more overland toute from St. Paul, in 
, to Seattle, in Washington territory, before the whole of 

unk m lines to link the East with the far West wll be 


are now nearly 50,000 post-offices in the United States ; 

ength of the mail routes by railway is 25,000 miles. The 
annual which the Amefican mails travel is 
about seventy-nine million miles, and the cost of the mail service 
nearly eight million dollars, Thesé attiownts in¢rease every year 
by millions of miles and dollars. Every one of the 30,000 post 
towns in America is the centre of a district mote or less populated. 
Every station where the horses aré ¢hatiged on the great overland 
mail routes in the United States mast have ¢tooms, 
blacksmiths, and hotel keepers. Agrictititists must scttle in the 
neighbourhood to r food for hotses; passerigers, and others, 
pkeepers cluster round the stations ; ¢omfietcial travellers and 

ars Visit them, and meehanies will flock to them 
1 prov clothing  Thits towns are formed, to 
united railréad afd telegraph. When 
in the far of Amveri¢a in security, and have 
al a stal communication with theit friends at a distance, 
the eastern portion of the United States Will probably be fram time 
ined of its population to fhe advantage of European 
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There are many things in the report of 
department deserving the attention of Lord Col 
stablishment, on Ameri¢an mail Fines, of active 
nts to travel with the mail-bags, and see to 
delivery, that they are not tampered with; 
forwarding offices where mails afe resorted and delayed; the 
refusal to accept any bid fot a mail contract “ having any 
reference to conveyance ¢ f et or freight of any kind 
other than mail matt r-General very 
that the whole theory on which th Post-ollicve department 
was originally founded has been in a great measure departed from, 
Its great function for many mail 
tter proper, such letters, newspapers, and light pamphlets, 
from one part ¢ f the country to another. ‘The idea of the Govern- 
ment mmon carrier of merchandise never 
entertained ; is the transmission of the immense mass of 
tter, amounting anually to hundreds of but mer- 
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By the overland route, however, all the great cities of the 
of the Mississippi are brought within 3,000 miles of the 
States, and it is not likely that the inhabitants on the 
seaboard will submit to pay fivepence a letter on their 

correspondence with C; Washington, and 
while the inhabitants of the Mississippi Valley only 
pay three-halfpence a letter. There isa yo therefore, of 
a considerable reduction in the postage to California and the 
neighbouring territories, which will considerably affect European 
gold regions on the north-western coast of 


postal rate ia the United States is an 
fpence for any place within 3,000 miles, 
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Tae Printinc Tectecrariu.—We were much gratified (savs the 
Daily News) by witnessing the working of Professor Haghes's printing 
a, agraph, through the Australian and Fasmanian cable, manufactured 
by Mr. Henley. Nothing could be more satisfactory than both the 
speed and accuracy with which the instruments re corded the messages, 
T he cable ix 240 niles in length, and is submerged in two tanks on 
Mr. Henley’s premises, at Greenwich, For all practical telegraphic 
purposes it therefore, in the same condition in which it will be 
when laid in the ocean between Australia and Tasmania, As there 
is a slight retardation in the waves passing through this length of 
cable, the instruments are not constructed to work upto the maximum 
speed which the Hughes printing telegraph is capable of attaining. 
The instruments record a letter, stop. or space for every single electrical 
wave transmitted; hence the superior speed of this method as com- 
‘Twenty words per minute 
These are printed 
in duplicate at both extremities of the line, in good plain Roman type. 
The sender keeps his copy as a voucher for the wccuracy of the message 
sent, while the receivin,s cierk forwards the strip recorded at his end 
to the person for whom the communication is intended. The necessity 
for a copying clerk to interpret the symbols of the message is thus 
altogether dispensed with. The best notion of this speed of trans- 
mission may be conveyed to our readers by the fact that a column of 
type similar to those of our leading articles could be printed 
Tasmania and Australia in an hour. For ordinary 
purposes this speed might be greatly increased by the use of contrac- 
When we witnessed 
the trials of the printing machine a very delicate galvanometer was 
placed in the circuit, so a8 10 receive the electric waves before they 
entered the recording instrument. So rapid was the transmission of 
that the necdle of the galvanometer scarcely seemed to 
move, the deflection being hardly more than a degree for each recorded 
letter. This deflection could not be made use of for reading by sight. 
Hence, supposing that every deflection of the needle could be made 
available for a let'er on the visual system, which it cannot—four or 
five movements being necessary, as an average, for the symb.) of a 
letter—the printing telegraph would still exceed in rapidity, even 
when worked at a slow speed, the swiftest telegraph read by needle 
deflection. The instruments which we saw working are to accom- 
pany the cable to its destination. There is, therefore, every prospect 
of our antipodean brethren being greatly in advance of the mother- 
country, in the speed and accuracy with which their submarioe com- 
munications will be recorded. 
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BELL’S IMPROVEMENTS IN THE MANUFACTURE OF IRON. 


PaTENT DATED 10TH May, 1858. 





NY 





















































S » SS 
QQ 


OXY 























ZW Yj tl) 
KUIIKKK KG 






























































































WS 
 tryyyyjyzyjz 
ty 
































In the present mode of working iron-smelting furnaces thers escapes 
from the top of such furnaces a quantity of gaseous products con- 


taining in an wriform state the whole or nearly the whole of the fuel | 


used, and in this condition the carbon, instead of existing as car- 
bonie acid gas, which would indicate a perfect combustion of the 
fuel employed, is given off by a series of reactions perfectly under- 
stood by metallurgical chemists as carbonic oxide, a gas inflammable 
in its nature, and consequently capable of being made available as a 
source of further heat, is already well known. Any attempt to in- 
troduce additional atmospheric air for the combustion of this in- 
flammable carbonic oxide in the higher region of an iron furnace as 
it is worked at present would be productive of no gain, because, from 
the same series of reactions already alluded to as taking place, the 
resulting gas produced by such combustion, owing to the presence of 
the unconsumed carbon of the fuel in the furnace, would still be 
carbonic oxide instead of carbonic acid, which latter gas is produced 
when perfect combustion of carbon is etfected. To avail of the heat- 
ing power possessed by the carbonic oxide which hitherto has 
escaped from iron furnaces, the patentee, I. Lowthian Bell, of New- 
castle-on-Tyne, introduces into the higher part of the furnace 
atmospheric air by any well known means, heated or cold, among 
such carbonic oxide, taking care to do so when the ironstone, lime- 


stone, or other materials used in the manufacture of iron in a blast | 
By this | 


furnace, is separate from the fuel used in its reduction. 
means the intlammable carbonic oxide gas may be burnt, and its 
heating effects beneficially expended upon the ironstone, limestone, 
or other materials under treatment. 

Fig. 1 represents a vertical section of a furnace so constructed 
from back to front, that is, from the back tuyere to the dam; Fig. 2 
is another vertical section of the furnace through the apertures for 
admitting air to consume or burn the carbonic oxide in the upper 
vart of the furnace; Fig. 3 is a horizontal plan and section at the 
ine A of Fig. 1; Fig. 4 is a horizontal section through B, Fig. 1, in 
which B' corresponds with B, Fig. 1, and the line C, C, with the 





Over the interior of the fur- 


Fig. 2. 


sectional elevation shown in 
nace, and from 8 ft. to 16 ft. from the top, more or less according to 
circumstances, a dome of suilicient strength is built, such dome be- 
ing perforated with apertures indicated in the various views by the 


| 


letters E and a. These apertures are continued through solid 
masonry to the top of the furnace and in the directions shown, that 
is, the aperture E, occupying the central portion of the dome, is 
gradually expanded so as to increase its capacity, and terminates in 
a chimney H; while the apertures a, a, a, a, are carried upwards in 
a slanting direction, forming four compartments surrounding the 
central chamber E. In the sides of E holes are made, and marked } 
in the different drawings, to which access is had by means of the re- 
cesses or openings c. The compartments a, a, a, a, are furnished 
with lids d, Fig. 1, worked by handles e. In working a furnace so 
constructed, blast is introduced among its contents at the ordinary 
tuyeres near the hearth in the usual way; but instead of charging 
the furnace by pouring in the fuel, ironstone, limestone, or other 
materials, through the throat or top opening of the furnace, the iron 
producing minerals, or fluxes, or both, are thrown in through the 
charging ports fof the chimney H, and as the closed lids d of the 
other compartments a prevent the exit of the gases in that direction, 
they escape by passing up E among its contents, and where, by 
meeting streams of air, hot or cold, and introduced by any of the 
well-known means, ignition is produced, and the materials in E be- 
come heated and prepared for subsequent treatment in the lower 
portions of the furnace. Means are atforded of stirring or loosening 
| the materials contained in E by holes left at g, g, above the open- 

ings 6, b. The fuel is introduced by being poured in alternately 

through the compartments a, a, a, a, the lids d being opened at the 

moment of such introduction, and closed,immediately afterwards. 

The fuel thus charged, and the materials heated by the combustion 

of the carbonic oxide in E, continually descend from their respective 

compartments, and come together beneath the dome, and continue 

their descent in the furnace towards the lower part or crucible thereof. 





| Europe and North America. 


THE NORTH ATLANTIC TELEGRAPH. 
TuE following letter has appeared in the Scottish Press :— 

With reference to the review, in your paper of yesterday, of the 
“Journal of the Industrial Arts,” and what is there quoted from 
it, as the deliberate and scientifically formed opinion of Mr. 
Shaffner, the American electrician, namely, that “ with the ex- 
perience the world has had, there can be no reason found for 
having any confidence in the possibility of working a thousand 
miles submarine telegraph,”’ and thus concluding most unfavour- 
ably as to the establishment of an Atlantic line—I beg leave to 
state that, during the last two years, I have objected several times, 
through the public press, to the line from Valentia to St. John’s, 
on account of its great continuous length through the ocean at 
extremely great depths; and have urged the wisdom of adopting 
a line by the north of Scotland, Iceland, and Greenland, to 
St. John’s, whereby these immense disadvantages would be suffi- 
ciently obviated. 

Its distances are as follow :— 





Miles, 
From Cape Wrath, Scotland, to Portland’s Huk, Iceland .. 552 
From Portland’s Huk to Cape Farewell, Greenland . 828 
From Cape Farewell to St. John’s, Newfoundland.. .. .. 850 
Length of north line... - se ee 2230 


Length of line from Valentia to St. John’s... .. 4. ee «+ 1 

Showing the greater length of the north line to be only 
The north line is greatly superior to the south in every point of 
| View, excepting that of distance only. And even in this point of 
| view, from its being subdivided, and there being thus much less 
risk of contingencies in laying it down, the length of cable re- 
quired would not be nearly so much as that required for the 
Valentia line, which, it will be recollected, was upwards of 3,000 
| miles. The north line could be worked in a state of unity from 
Britain to America if, or when, the laws of electricity would per- 
mit; and if, or when, they would not, it could be worked in its 
separate parts—none of which, as has been seen, extend in length 
to nearly so much as 1,000 miles. It could be much more easily 
and cheaply laid down than the Valentia line; and if the part 
from Newfoundland to Greenland were first deposited and found 
to work, it would thus be ascertained whether the other two parts, 
which are shorter, weuld also work when they should be deposited. 
If any accident should thereafter happen to the cable, the position 


| of the injury could be ascertained, and a remedy applied, much 
| more easily, quickly, and cheaply, than could possibly be the case 


with the Valentia line. In short, in every essential point, this 
line is greatly superior, from its natural advantages, not only to the 
Valentia, but to any other line that could be devised between 
There is every probability of this 
line working, while, according to Mr. Shaffner, there is no chance 
of any rival line doing so. A north line could, if necessary, be 
divided into even shorter distances than those above proposed, but 
this is undesirable if avoidable. 

The starting and resting points of the north line, above-named, 
are not, of course, to be held as fixed. Other points in their 
vicinity will likely be found to be more eligible on a survey. But 
they serve the purpose, in the meantime, of indicating the course 
of the line and its distances with sufficient precision.—H. K. 


MEDITERRANEAN TELEGRAPH.—The directors of the company are 
about to despatch Mr. Frederick C. Webb to discover the break in 
their cable between Malta and Cagliari, and to take the necessary 
steps for its repair, the Elba steamer, now at Malta, having been 
chartered for the purpose. 

Tue Maw DrainaGe.—The directors of the Bank of England 
have made an offer to the Metropolitan Board of Works of the 
loan of the £3,000,000, which will be required for the execution of 
the works of the main drainage of the metropolis. The tender of 
Mr. Moxon, who made the lowest bid for the executing the works of 
the Northern High Level Sewer, has been accepted, and he only 
awaits the order of the engineer to commence the work. 

Dr. Livincsroxe’s Expepirion.—Interesting advices have been 
received with reference to the progress of Dr. Livingstone’s expedition 
in his steam launch up the Zambesi. At Tete a supply of coals for 
the launch was obtained, the first ever taken out of the earth in the 
neighbourhood. The engineer pronounced them to be of a very good 
kind, although taken from the surface where, on the bank of the 
Muatize, they have been exposed for ages to the action of air and 
floods. 
~ Tue Prusstan Army. — The Prussian military force consists 
of a standing army now numbering 180,000 men—the Landwehr, 
which includes all the serviceable men between twenty-five and forty 
not in the standing army, and the Landsturm, which includes all the 
men capable of bearing arms from seventeen to fifty who are neither 
in the standing army nor in the Landwehr. ‘The first levée of the 
Landwehr, including men from twenty-five to thirty-two, is more 
numerous than the standing army. 








Tue Bririst Army.—The ‘total regimental strength of the 
British army, as established for the current year (1858-9), is as 
follows :—9,243 officers, 16,319 non-commissioned officers, 196,676 
rank and file; total of all ranks, 222,238, with 22,825 horses. Of 
this number, 3,470 officers, 6,567 non-commissioned officers, and 
82,702 rank and file, with 10,181 horses, making a total of 92,739 of 
all ranks, are at present borne on the strength of the East India 
Company’s army establishment, and the numbers in the pay of the 
ritish Government do not, therefore, exceed 129,499 officers, non- 
commissioned officers, and rank and file. 

Spanish Raitways axp Canats.—In consequence of the 
favourable state of the weather the railroad works in Andalusia are 
being prosecuted with the greatest activity. During the last month 
the minimum number of men employed on the Seville and Cordova 
section has been 2,998, and the number of horses and mules 1,640. 
Between Seville and Jerez there have been employed at the same 

eriod 591 workmen and 241 horses and mules, and between Puerto 
teal and Cadiz 490 workmen and seventy horses and mules. A royal 
order has issued authorising the construction of a canal for irrigation 
between Eceja and the Guadalquiver. Another royal order grants 
permission to the Barcelonese Credit Mobilier Company to undertake 
the works that may render the river Narcia navigable for small 
vessels to be employed in bringing down timber from the adjacent 
forests. On the 4th inst., the negociation for the emission of Isabel 
Canal Shares took place in the Public Works Office. 

FormipaBLe STEAM Reserve Fieet.—A return has just been 
made of the line-of-battle steamers and other vessels which comprise 
the steam reserve at Chatham and Sheerness, from which it appears 
that there are at present in reserve eight line-of-battle screw steamers, 
four floating batteries, six screw corvettes, and eighteen steam frigates 
and other vessels. The following is the list of the vessels attached 
to the steam reserve:—The Royal George, 102; the Hero, 91; the 
Cressy, 80; the Mars, 80; the Colossus, 80; the Meeanee, 80; the 
Majestic, 80; the Goliah, 80; the Emerald, 51; the Bacchante, 51; 
the Amphion, 36; the Scyila, 21; the Cadmus, 21; the Challenger, 
21; the Clio, 21; the Scout, 21; the Cossack, 20; the Malacca, 17; 
the Fawn, 17; the Etna, 16, and the Thunderbolt, 16, floating 
batteries; the Miranda, 15; the Thunder, 14, and the Trusty, 14, 
floating batteries; the Eurotas,12; the Victor, 6; the Pheenix, 6; 
the Dragon, 6; the Driver, 6; the Alacrity,4; the Foxhound, 4; the 
Snake, 4; the Reynard, 4; the Wrangler, 4; the Otter, 3; the Fear- 
less, 3; the Locust, 3; and the Wye, 3. The aggregate tonnage of 
the above vessels exceeds 100,000 tons, and the number of guns 1,113. 
The vessels attached to the steam reserve have just been inspected by 
Captain E. P. Halsted, of the Cressy, 80, guardship of the steam 
reserve at Sheerness. 
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TO CORRESPONDENTS. 

Norice.—Four volumes of Tae ENGINEER may now be had ready bound. Vol 1, 

price 20s.; Vols. III, IV., and V., price 18s. each; covers for binding each 

volume, price 2s. 6d. each, can also be had. Orders received of the Publisher, 
165, Strand, 


If “A PURCHASER FROM THE COMMENCEMENT” (Chapel-town) will send his 
name and address, with further particulars, we will take the matter into con- 
sideration. 

F. B. (Norwich).— The references are certainly good, as far as they go. Whether 
or not they are sufficient for the case mentioned, we could not say. 

Ice-Makinc Macaine.—An apparatus for the production of ice was noliced 
in Tue Enoineer of June 18%, 1858. Its taventor was a Mr. Harrison, of 
Geelong, Victoria, A correspondent is anxious to obtain further particulars con- 
cerning it. Perhaps some one of our readers can supply the information. 


C. H. (Merlia-park, Galway.)—By addressing Mr. Neil Robson, C_E., Glasgow, 





you will doubtless obtain the desired information, 

Tyro.— Hematite is a word derived from the Greek, and signifies b/ood-cjoured. 
Hematite ore is a hydrated oxide of iron. 

S. C.— There is even less probability of cutting a canal through or near the 
Isthmus of Panama than through that of Suez. 

T. J.—Steam excavating machines have been used for many years. In America 
they have been worked ata cost of 14d. per yard, the ground being easy. 

R. F. L. (Bilston.)—T7he red-short quality of iron is due to the sulphur which 
it contains. Cold-shortness is causcd both by arsenic and phosphorus. 

Fitter.—Lead is about one-half heavier than iron, and hence the greater weight | 
oD the bullet gives it more striking Sorce. 

R. J. H. (Salford.)— You may manufacture and sell as scon as you please after 
obtaining provisional protection, but it is always safe to examine whether there 
be any invention for a similar article, the complete specification of which has to 
be filed before yours; for, should there be one, the patentee mig't be dixposed to 
include your invention in his specification, and if his “ provisional” be suffii- 
ciently vague to include it, you are left without remedy. As a general rule, it is 
safer to wait the six months before making your machine public. We are pained 
to know that the instances are not rave of sharp practice of this kind ; it would be 
well, however, for the piratical patentee to remember that he runs great risk of 
vitiating h:s whole patent by including a fraction that does not honesily belong to 
him. 

Erratum. —ZJn the account we gave last week of the Transporting Life Boat Car- 
riage, of the National Life Boat Institution we inadvertently stated that the 
carriage had been designed by Capt. Wood. It should have bcen Capt. Ward, 
RN, the active inspector of life-boats to the Socicty. 


GRINDING PROVENDER, 

(To the Editor of The Engineer.) 
Sin,—The object of your correspondents “ B. and H.” seems to be which 
or what process is recommended for preparing horse corn; but Ido not 
anticipate any difference of opinion when I say that “ grinding” is 
evidently not their intention, and therefore I would not recommend stones 
—the roller mills are extensively used for bruising the oats and barley, 
and a separate mill is attached to the framing for beans, which are merely 
broken, Perhaps, from inserting bariey, it may also be desired to make 
meal, in which case many would recommend stones ; but, to answer all the 
purposes, I would advise your correspondents to use a small machine, which 
has met with great favour and can either kibble or break the grain, or 
make the finest flour, requiring about 3-horse power to do from six to 





twelve bushels per hour. ‘I'he price is £25, or for twenty to thirty bushels 
per hour with 4 to 6-horse power, £31 10s. The adjustments are simple, 
by means of three or four set screws, and it may be set to kibble or to 
make the finest meal in two minutes. This would also meet the require- 
ments of “A Visiting Engineer,” and is well worth the attention of parties 
requiring a large quantity of grain prepared so that the full nutritive 
quality of the grain be presented to the digestive organs of the animal, | 
These machines are American, and are newly imported ; some smaller sizes 
are ordered and will be shown at the ensuing agricultural meetings. 
Glasgow, January 3rd, 1859. A Reaper. 


LIGHTING PUBLIC CLOCKS, 
(To the Editor of The Engineer.) 


Sm,—I see in your valuable paper a description of the Leicester clock, and 
Ihave been arguing with others on the best way of illuminating dials, with 
no definite result to myself. Could you procure me the plan on which this 
is lighted? if so, I shall be greatly obliged. 

What kind of dial, whether ground glass, painted, or otherwise? How 
the light is prevented from being seen to flutter. What distance off can 
the time be seen ? &c. &e, ‘Tempus, 

December 27th, 1858. 

[Will one cf cur Leicester friends oblige us with this information ?} 


TUNNELLING. 
(70 the Editor of The Engineer.) 
Siz,—Would you be good enough to inform me through the medium of 
your journal, where any tunnelling is going on now in England, and upon 
what line of rails ? Gorton, 
London, January 4, 1859. 


DIVING APPARATUS, 
(To the Editor of The Engineer.) 
Sir,—I shall be indebted to you or any of your readers who will inform me 
whose diving apparatus is employed at the works now in progress at the 
new Westminster Bridge. A SvusscRiper 
Leeds, January 4th, 1859. 
[We belicve Mr, Heinke's apparatus is used.} 


CHESTER AGRICULTURAL SHOW. 
(To the Zditor of The Engineer.) 

Sm,—I was pleased with the information contained in your valuable 

journal respecting the late exhibition of agricultural machinery at 

Chester, 

I have been anxiously looking for the judges’ reports of the trials. Can 
you inform me whether these are published, or where they can be obtained ? 
Iam under the impression that these reports are published, at least that 
they have been so in former years; but, not having seen or heard any- 
thing «f them this year, I should be particularly obliged if you coukl 
enlighten me on the subject. A Constant READER. 
Whitchurch, December 31st, 1853. 

[The office of the Royal Agricultural Society ts in Hanover-square; and any 
information with reference to the Socwty can be had by addressing Mr. Hudson, 
the secretary. Mr. Murray, in Albermarie-street, is publisher to the Society.) 

ELECTRICAL APPARATUS. 
(To the Editor of The 

Sia,—Can you or any of your readers inform me what is the smallest 

machine for producing the clectric spark ? ELEcTRON, 

[We do not quite understand your question. 


Engine.) 


STEAM POWER. 
(To the Editor of The Engineer.) 
Siz,— Will you have the kindness to inform us what power oan be supplied 
by steam at forty pounds pressure through a pipe one inch in bore? Also, 
the usual charge per horse for power supplied, 





North-court, Cowper-street, City-road. 


ForsTer AND WibL14Ms, 
Jan. 5, 1859. 


PRESERVING STONE. 
(To the Editor of The Engineer.) 
Sin,—My attention has been directed to an extract from the Moniteur, on a 


process introduced by Professor Kuhlmann for hardening cements and | 


stones, &c., which appears in your journal of December 31. 


The inference from this article being that the process is a new one, and | 


one of which no especial knowledge exists in this country, you will perhaps 
allow me the opportunity of stating that, many years since, I patented a 
process for the manufacture of artificial stone by the use of silicate of 


potash or soda, and that the manufacture has been constantly carried on | 


up to the present time at Ipswich. 

I have also, subsequently, patented a process for hardening and preserv- 
ing stone, X&c., not merely by the application of the silicate of potash or 
soda, but combining also the introduction of the chloride of calcium, the 
result of which is the formation of an insoluble silicate of which 
cannot be removed. This process has been publicly in operation in this 
country, and was applied to some of the buttresses on the river front at 
the New Palace at Westminster upwards of two years since, and subse- 


lime 


| quently, amongst other buildings, to the stone work of the Baptist chapel, 
| Bloomsbury, the Custom House at Greenock, and the Royal Pavilion at 


Brighton. Again, in the year 1854, 1 applied for and obtained “ pro- 
visional protection " for the application of silicate of soda or potash in 
combination with oxides and carbonates of lead and zinc, and with car- 
bonate or sulphate of barytes, with or without colouring matter, for coat- 
ing or colouring walls and other surfacea 

L ask but justice at your hands in soliciting the insertion of my claim to 
this application of the silicates previously to their having been published 
by Protessor Kuhlmann, which I feel assured you will readily accord me. 


Ipswich, January 3rd, 1559. FREDERICK RANSOME, 


CASE HARDENING, 
(To the Editor of The Engineer.) 

Sirx,—Seeing that many profitable answers are received by your correspon- 
dents induces me to avail myself of the privilege. Could you inform me 
of a good method for case hardening wrought iron pinion wheels ? 

Blackburn, January Sth, 1859. s A 

[Js not the ordinary method suitable? 
better than bones.) 


Burnt leather wi 


LOCOMOTIVE BOILERS. 
(To the Editor of The Engineer.) 

Siz,—Allow me to suggest that increased safety would be secured in loco- 
motive boilers by enclosing the water in small tubes, and allowing the fire 
to circulate amongthem. A concentric water space of 2 or 3 in. thickness, 
and strongly stayed | ke the sides of a firebox, could surround the whole in 
the manner of the barrel of an ordinary boiler. With this mode of con- 
struction, an explosion, whenever it might occur, would be probably con- 
fined to a single tube, and thus do little or no damage beyond temporarily 
disabling the boiler. Should you deem this suggestion worthy a space in 
Tue ENGIyeen, it might lead to an increased safety in the use of steam 
boilers, FimeMAN. 

London, January Sth, 1859. 
[A boiler of the proposed construction was described ia THR ENGINEER ¢/ 

1858. 


Oct. 50, 
We do not think, however, ut is more safe from explosion than boiers 
of the ordinary construction.]} 


SMOKE PREVENTION, 
(To the Editor of The Engineer.) 

Sm.—In reply to “S. S.," page 509 of your paper, I beg to remark that 
if“ S. 8." will read my letter again he will tind that I have allowed full 
8 in. superficial of air entrance to every square foot of grate, and as only 
about 6 in. are required, we can find out by trial how much is really wanted, 
and then screw the slide fast accordingly. Another reason for my having 
the slide is, that we burn nearly all wood and sawdust, and then we nearly 
close up all the holes, as that increases the draught, and for green rough 
wood and sawdust it cannot be much too rapid. I think it very likely 
that “S * furnace is wrong in its proportions somewhere, as be will not 
be able to prevent the smoke if he has not room enough in his furnace 
for the due admixture of the gases, and also along the flame-bed, and pro- 
per space in the flues. I would also beg to remark, that the slide in the 
door is very useful to show persons who cannot believe that such a simple 
appliance will prevent the smoke in an engine furnace, as by shutting it 
up we can produce volumes of black smoke, and by simply opening the 
slide, cause it to disappear in an instant, 

I herewith give you some statements of the consumption of fuel and 
work done by one of Messrs, Tuxiford's portable steam engines of seven 
nominal horse power. She has a 7} in. cylinder, 12 in. stroke, making 
135 strokes per minute. Fly-wheel 4 ft. 9 in, diameter, working pressure 
about 50 Ib. per square in,; 56 1b, of ceals used to get up steam. IL would 
remark that the coals used were Tees Wallsend :— 
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A portion of the waste steam from the exhaust pipe as conveyed into 
the copper cylinder A, on the top of the water tank by the pipe marked 0. 
It is there condensed by the return water from the pump being thrown 
into it from the pipe perforated with holes as shown in the section 
The condensed water and steam then passes downwards into the tank by 
the pipe c, heating the water up to boiling point. The pump is always 
kept going, and what water is not wanted in the boiler is returned by an 
apparatus in the engine-house, through the pipe above mentioned. 

Langton Cottage, 4th Jan., 1559. Henzy CHILps, 

MEETING FOR THE WEEK. 

InstTiTUTION oF CiviL Exoineers —Tuesday, January 11, at 8, p.m. 
Discussion upon Mr. Scott's Paper, “On a Breakwater at the Port of 
Blyth,” &c, 


Adtertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown; each line afterwards, sixpence. The line averages ten words; 
blocks are charged the same vate for the space they fill. Ali single adver- 
tisements from the country must be accompanied by stamps in payment. 


| the path of the inventor. 
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| without any further charge, conveying the grant of the 
| exclusive right to make and vend the improvement for 
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PATENTS AND PATENT LAWS. 
Apart from the very considerable cost of obtaining a com- 


plete patent for an invention, our patent system is, upon 


| the whole, open to as few objections as that of any other 
8 J 2 
country. 


It is a question indeed if it be not even superior 
to that either of the United States or of France. Whilst 
the Patent Ofiice assumes no jurisdiction in cases of in- 
fringement, it does not raise any needless obstacle in 
It grants him a temporary pro- 
visional protection upon his original conception ; and, upon 
notice being given to proceed, it issues the patent applied 
for, unless sufficient objections be made to the contrary, due 


| public notice being given to all who may be interested in 


opposing the application. Whilst the applicant is left 
chiefly to himself to determine the originality of his claim, 
the patent commissioners furnish him with the best possible 
facilities for that purpose. ‘The inventor of an original 
machine or process is certain of obtaining all the protection 
which the Patent Office can afford, whilst, if h’s claim be 
not valid, he is no worse off than the patentee in other 


| countries, where, with all the supervision exercised by the 
| oflicial bureaus, he is left, as in Great Britain, to the chances 


of a patent suit, 
In the United States a citizen must deposit, in addition 


‘| to his application and specification, thirty dollars (about 


six guineas) and a working model of his invention. His 
application lies perhaps six months, according to the leisure 
of the examiners, to take its turn in an official examina- 
tion of its originality and utility. If found satisfactory 


these respects, the patent issues in due form, 


fourteen years. But the grant of a patent is rather the 
exception, and its refusal the rule. In certain classes of 
inventions the applications are rejected by the examiners, 
almost as a matter of course, upon some alleged—perhaps 
real and perhaps only apparent —ground of want of novelty 
or utility. If the applicant would prosecute his applica- 
tion, he is practically obliged cither to go in person or to 
employ an attorney at the federal capital, there to confer 
with the examiners, and in the event of repeated refusal to 
appeal to the commissioner, who has the power of final 
decision. It is impossible to say what expense may be 
incurred by these obstacles—sometimes £100, and in some 
cases perhaps much more, Or, the applicant may quietly 
pocket the first refusal of the examiners, and receive four 
guineas in return, the two guineas retained being supposed 
to cover the cost of the examination of perhaps an intricate 
claim. As the United States Patent Office supports itseif 
upon the fees named (excepting where “ Britishers” are the 
applicants, they being made to pay a round £100 a-piece), 
we can judge of the minuteness and character of these 
examinations upon which the fate of the most important 
invention and the fortune of the inventor are made to 
hang. ‘The model is kept in any case, and the cost of that 
portion of the application may be as much even as £200, 
although the average cost is not perhaps more than £5. 

The United States Patent Office does not, at the same 
time, furnish any means whereby the originality of any 
given claim may be determined by the applicant. It pub- 
lishes no specifications, no journal, and its library is closed 
to the public. Copies of specifications and drawings can 
be obtained only on payment of an onerous fee. One or 
two mechanical journals publish lists of the claims of the 
patents issued weekly, and of these we may quote a sample 
as an edifying abstract of an invention. Without any 
further description or drawing, the published claim reads 
(as taken at random from a list in the Scientific American) 
as follows :—“ Sewing Machines.—Hobert H. Bishop, of 
Bristol, Conn.: I claim the plate 4, in slides on the needle 
bar h, at right angles to it, and carrying the eye pointed 
needle, in combination with the bent lever m, and stops 
t and 5, or their equivalents, for the purposes and sub- 
stantially as specified.” 

The report of the official secretary, under whose charge 
the Patent Office is conducted, states that its income for the 
first three quarters of the past year was 150,984 dollars, 
a sum which gives no idea whatever of the actual cost of 
the patents to their recipients. The expenditure in the 
same time was 144,433 dollars. The applications for patents 
were 4,091, and during the same period 2,816 patents were 
issued, and 1,256 applications rejected. The embarrass- 
ments attending the present system of off-hand refusals 
upon the necessarily hasty examination of an irresponsible 
clerk has led the secretary to recommend the establish- 
ment of a board of appeal, in addition to the present staff 
of officials. 

In France a movement is being made to secure the 
examination of all applications for patents by competent 
experts named by Government, the patents to be confirmed 
or refused, according to the result, by the ministry. ‘The 
Government, having thus undertaken to prove the validity 
of the claims for which it has granted its protection, is to 
be further called upon to defend them, and for this pur- 
pose it is sought also to obtain a law whereby the Procura- 
tor Imperial shall prosecute all cases of infringement. Other 
modifications of the present law are also proposed; among 
these, an extersion of the time, from two to three years, 
for bringing an invention into practical use, and a provision 
to allow the Government to purchase any invention likely 
to prove of great public utility. 

But no matter how close may be the supervision of Go- 
vernment, the patent when issued can be maintained only 
by the adjudication of the courts of law, and it seems a pity 
to expose an inventor to opposition in his application for a 
patent, when that patent if obtained can afford him no 
immunity from subsequent law suits, in which it may be 
completely overturned. In two cases out of three the 
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grounds of objection of an examiner would not constitute 
the specific opposition upon which the patent might be set 
aside ina court of law. The defendant in such a case would 
be likely to introduce important evidence which had escaped 
the search of the ablest examiners. And the cases in which 
an inventor would be compelled to incur a considerable 
expense, in meeting the insufficient objections of an 
examiner (or else sacrifice his invention altogether), would 
doubtless be as frequent as those in which a patentee in 
England would find that he had incurred the costs of a 

atent on the prior invention of another party. In the 
Tnited States, nearly every third application is peremptorily 
rejected, and in some of the most important classes of 
inventions refusals are made to as many as one-half of the 
applications presented. 

With us, in England, it is a fair subject of consideration, 
whether the cost of obtaining patents is not too great. 
These costs have no connexion with the ability of an appli- 
cant to pay them, but should be determined simply 


by the actual cost of granting patents. Anything 
more constitutes an oppressive tax on _ invention. 


When it is remembered that the principal portion of the 
expenses of the Patent Office are incurred in publishing the 
specifications, from the sale of which a considerable revenue 
is however derived, the present charges for patents seem 
unreasonable, and efforts might be properly made for their 
reduction. ‘the present cost of a provisional protection 
ought to cover the expenses of a complete patent. The 
charge of £100, to which British subjects are liable in taking 
outan American patent, was established in retaliation upon 
the excessive costs to which all patentees were formerly 
subjected here, and it is not now very much greater than 
the cost of obtaining a complete English patent. 

In connexion with patents, the subject of a reform in 
patent tribunals is now attracting some attention. The 
remark made by Baron Bramwell, in the case of Hills v. 
the London Gaslight Company, that “ a more inconvenient 
tribunal could not have been provided in a case of that de- 
scription,” has led to the suggestion that a scientific tribunal 
should be established, to be formed of disinterested but 
competent persons, who should settle the technical points 
of the case at issue—these to be embodied in a report, which 
is to be used as the basis of trial in the ordinary courts of 
law. The necessity of such a tribunal is evident, when it 
is considered that the points generally embraced in patent 
cases are entirely beyond the comprehension of ordinary 
jurors, to whose common sense and ordinary intelligence 
only a legal issue is to be presented. At thesame time the 
proposed tribunal could not weaken but would strengthen 
the opinion of an ordinary jury, whose verdict would be all 
the more rational in proportion to the amoant of light upon 
which it was based. Lord Campbell only recently called 
a witness from the stand to his side to aid him in settling 
the points of a patent case, and this is but a proof of the 
necessity of such a tribunal as was intimated in Baron 
Bramwell’s remark. In chemical patents, particularly, the 
necessity of some general arrangement of the technical 
points by special examination is notoriously necessary, 
whilst the interposition of a suitable technical authority 
would be of advantage in all cases without possibly being 
injurious in any. 

BUILDINGS. 


PANICS IN PUBLIC 


THE recent accident at the Victoria Theatre was sufficiently 
serious in itself, but its gravest aspect is, that it is the type 
of a class of casualties becoming comparatively frequent. 
Our increasing liability to such catastrophes doubtless 
arises from the constant tendency to increase the size of 
our public buildings, and to gather audiences of monster 

roportions, The reasons that underlie the movement are 
laudable enough, and the social tendencies of the move- 
ment, in the main, good, All caterers for public amusement 
find it for their interest to depend for their profit on the 
numbers they can collect. Low prices and large audiences 
are the order of the day. The tendency is just the same as 
in literature, where we have periodicals circulating amongst 
their hundreds of thousands of subscribers. ‘The same 
feeling pervades more sacred ground; and we have Mr. 
Spurgeon with his congregation of ten thousand, St. Paul’s 
and Westminster Abbey crowded with such audiences as 
perhaps were never before within their walls. There is 
not a provincial town which does not possess a large public 
hall, or is not desirous of obtaining one. Birmingham, and 
Liverpool, and Bradford, and Manchester have naturally 
enough taken the lead in the rearing of magnificent public 
halls, but they are closely followed by smaller towns 
anxious to have buildings, proportionably to their popula- 
tion, as large as these magnificent halls in our largest to vns. 
Indeed, one can scareecly now find an agricultural town 
without some structure of this kind, serving possibly for a 
corn-market and public hall jointly. Public mass meetings 
for instruction, for amusement, or for the assertion of 
public opinion, have become indispensable to all English- 
men, and, as their most recent development, now include the 
millions of the population, whom increasing comfort and 
cultivation have prepared for such new associations. The 
intellectual life that has been evolved amongst the masses 
of the people, and the spread of education, will swell the 
movement universally, And out of their elements come the 
cravings for a higher kind of pleasure than the public- 
house affords. We not only have vast audiences at present, 
therefore, but are justified in believing that the thing will 
go on increasing. The non-adaptibility of our public 
buildings to the uses and safety of large audiences is, 
therefore, a momentous question ; and the sad recurrence of 
serious accident in such relation is toocogent a proof of the 
general defects of construction existing. 

With the scanty means of egress that are generally 
furnished, let some trifling and unascertainable cause 
create a panic, and the most frightful consequences 
ensue. It is in the power of any professional 
thief, who wishes to sce a vast audience tumbling in help- 
less confusion, that he may ply his occupation in security, 
at any time to gratify his wishes. He can do it so 
stealthily as to escape detection, and defy recognition, 





certain, in the pell-mell that will follow, not only of 
a rich harvest, but of personal security. 

The catastrophes both at the Victoria Theatre and the 
Polytechnic Institution should lead, not only to more care- 
ful regulations, but to a partial reconstruction of those and 
many other places of amusement. From the want of suf- 
ficient regulations at the first-named establishment an un- 
governable crowd of entering visitors was allowed to come 
in collision, upon a narrow staircase, with an issuing 
audience, just at the moment when an alarm of fire was 
raised in the house. The consequences were a matter of 
course. Sixteen persons, mostly boys, were actually trodden 
and crushed to death! Had the visitors to the evening 
performance been ‘kept out of the house until those | 
to the afternoon pantomime had gone away, doubtless 
the disaster would not have happened. Yet who can 
doubt that the insufficient width of the staircase was 
an important element in the melancholy result? In 
almost all of our theatres the means of access to the 
galleries—which are generally occupied by the largest 
and most turbulent portion of the audience—are altogether 
inadequate to their purpose. The gallery staircases doubt- 
less permit the ascent of visitors as fast as they can obtain 
their tickets, but with a crowded and impetuous audience 
already within, how great must be the confusion and 


| mainder, a protosulphide of iron, is not decomposible by 
| heat alone, and without access of air. In the circum- 
| stances under which coal is ordinarily converted, the whole 
quantity of this sulphide remains in the coke. Coal, there- 
fore, containing 3 per cent. of sulphur, would make a 
coke containing, say 2°25 per cent., and no coke having 
more than 1} per cent. of sulphur is fit for the manufacture 
of good iron. In locomotives even, coke containing that 
percentage of sulphur emits a very offensive stench, and 
whenever the engines burning it are run under iron roofs, 
the sulphurous vapours exert a powerfully corrosive action 
on the metal, so much so as soon to make the roof leaky. 
Some years ago Professor Crace Calvert patented the 
application of salt to sulphurous coals in the blast furnace 
and coking oven. Common salt, or chloride of sodium, is a 
compound of chlorine and sodium, the former of which will 
precipitate sulphur—iron pyrites, as is well known, de- 
composing salt—whilst soda combines also with sulphur in 
the production of sulphate of soda. The effect of these com- 
binations should be to neutralise that of the sulphur upon 
the iron, although we are not certain how far this is pro- 
duced in practice. Lime has been applied also to the coal 
in the coke oven, and barilla, or carbonate of soda, has been 
proposed for the same purpose. 
Steam, however, is one of the best and cheapest agents 
for the decomposition of metallic sulphides, the hydrogen 











danger in withdrawing, when suddenly terrified by an 
alarm of fire! We have been informed that in the original 
design of the Lyceum Theatre, access to the galleries was 
overlooked entirely, and that the present tortuous and 
narrow passages were only supplied by an afterthought! 
The existing arrangements certainly support the proba- 
bility of this story, as, whilst with its entrances from three 
streets the Lyceum should be the most convenient for 
ingress and egress of any in London, it is really very little, 
if any, better than the others in these respects. Let any 
one who has ever ascended the staircases of her Majesty’s 
Theatre think what would be the consequences if 700 or 


of the steam uniting with the sulphur, whilst the oxygen 
unites with the metal. It has been long, although not 
widely known, that an advantage arises from coking coal 
in the open air on a damp spot of ground. Overman, a very 
able German writer on the manufacture of iron, mentioned 
this fact and the philosophy of it several years ago, and 
many of our most experienced ironmasters have made 
it a point to keep as much water in contact with the coke 
heap as is consistent with the due progress of the fire 
through it. The hydrogen of the coal is given off at a heat 
much lower than that at which a sulphide of iron will 
decompose; else it (the hydrogen) would combine with 











800 people from the upper part of the house should sud- 
denly attempt to escape upon any occasion of panic! Even 
the Princess's Theatre, regarded as a fine house in other 
respects, is just as bad. We have shuddered with the 
idea of an alarm of fire whilst toiling, with a few hundred | 
others through the labyrinthian passages which lead 
to the lecture-room of the Royal Colosseum. A more 
uncomfortable arrangement, too, could not be devised. 
These passages are just such as would compel one to 
go slowly, even if alone. What, then, must be the 
case with perhaps 500 visitors jostling through them at 
once? It is almost impossible to ventilate such places 
properly ; a circumstance which makes them intolerable | 
when crowded. 

Every place of amusement likeiy to be visited by many 
hundreds of people at the same time, should be required (if 
necessary, by law) to have broad, direct, entrance pas- 
sages, and easy staircases, so capacious, indeed, that under 
ordinary circumstances over-crowding would be impossible. 
The temptation to increase, to the greatest possible extent, 
the audience capacity of such establishments, is almost | 
sure to lead to the contraction of the passages. If we con- 
sider only appearances, narrow and low entrance and dis- | 
tributing passages injure the best architectural design, | 
whilst the danger and discomfort which they create should 
at once lead to their improvement. 

At the Polytechnic Institution, an unusual but clearly 
apparent cause led to the accident which occurred on 
Mouday evening. ‘The stone staircase which gave way | 
was supported wholly from the side wall. Although but 
5 ft. in width, a crowd of people upon it would exert a 
powerful leverage upon the stone steps where they entered 
the wall. ‘They had stood, however, for twenty years, but 
having some time since become very much worn, they had 
been repaired by placing an iron plating over the uneven | 
part of each step, the casting having a small ledge at each 
end to secure it, this ledge being let into the face of the 
step by cutting a small groove in the stone. This groove, 
perhaps half an inch in depth, was the fatal point of 
fracture. It needed only the weight of a crowd to snap 
the step short off, and thus it was that a large number of 
people were thrown thirty feet downwards, two being killed, 
and about twenty more or less injured, some of them | 
scriously. Such an accident, produced by the same cause, | 
might not oecur once in twenty years, but it nevertheless 
carries its obvious warning. ‘The plan of stone staircases | 
projecting from a side wall in which only the steps are | 
supported, is certainly dangerous, although we are well 
aware how large a number of stairways are so made. It is 
a question in the present case whether the lessees of the 
Polytechnic will not be held legally liable for the injuries 
resulting from such a pit-fall, in which case, at least, 
general attention wil! be turned to the condition of similar 
structures elsewhere, 


DESULPHURISATION OF COKE, 


TNE average amount of sulphur, in nearly a hundred varie- 


and remove the sulphur. If a small quantity of water, 
however, can be made to reach the coal through a porous 
bottom, this combination will be secured. We are indeed 
made aware of the disengagement of sulphur by its strong 
smell in the process of quenching ordinary coke heaps. It 
has been difficult, however, to introduce water continuously 


| to the bottom of a coke heap without preventing the lower 


portion of the coal from being fully coked, whilst the short 
time during which water is applied in quenching the heap 
after coking is not sufficient for the liberation of the 
sulphur. 

Messrs. Claridge and Roper have patented the applica- 
tion of a false perforated bottom to coking ovens, this being 
placed a short distance above the true bottom. Before 
commencing the decomposition of the sulphide of iron, a 
current of any unutilised combustible gases may be admitted 
to assist in coking the coal. When the conversion of the 
coal into coke is effected, which is indicated roughly by the 
disappearance of heavy yellowish red flame in the oven, 
and whilst the coke is still at its maximum degree of heat, 
the supply of inflammable gas is cut off, and a current of 
steam admitted under the false perforated bottom, its escape 

to the siack being checked as much as possible. Or the 
steam may be applied from the commencement of the 
operation of coking, and in that case, if it is desired to use 
the waste gases, they must be applied at the top or sides of 
the oven. When very sulphurous coals are operated upon 
it is advantageous to provide for the combined use of the 
waste gases andsteam at the same time, so that the steam may 
be applied for a longer period. The steam passing under the 
false bottom, is forced through the perforations into the 
coke oven, where it is retained under pressure as much as 
possible, by closing all apertures from the oven, so that the 
coke may be thoroughly permeated by the steam—which 
decomposing mutually with the sulphide of iron, or other 
sulphide present, the hydrogen of the steam combines with 
the sulphur of the sulphide, carrying it off in the gaseous 
state. Inthe case of extremely sulphurous coals, super- 
heated steam may be used, so as to exert the decomposing 
action for the longest possible time. It is evident that 
the steam required for desulphurising the coke may be 
raised by means of the waste heat of the coke ovens them- 
selves; and also, when necessary, arrangements might 
easily be made for superheating the steam by the same 
heat. The coke, after steaming sufficiently, may be cooled 
in the usual way; but, by continuing the use of steam, the 
| coke may be extinguished, and being then in an anhydrous 
state, or nearly so, would be peculiarly adapted for parti- 
cular purposes. 

rhe inventors state that their plan has been already 
sudjected to practical tests in South Wales, and that 
good iron was made from the coke thas produced, whilst 
other coke, made in the ordinary manner from the same 
coal (containing 24 per cent. of sulphur), was entirely 
useless in the cupola and blast furnace. 

The new process is certainly correct in principle, and if 
the false bottom do not soon choke or burn out, which 





ties of coal from different localities inthe United Kingdom, 
was ascertained by Messrs. Playfair and De la Beche to be 
1:24 per cent. All of the coals examined having been 
put forward by their proprietors as suitable for the pur- 
poses of the Royal Navy, it is to be presumed that they 
were on the whole more free from sulphur than many other 
kinds of coal in common use. Of the varieties analysed, 
the minimum quantity of sulphur was 0-06 per cent., the 
maximum being 5:07 per cent. 

We saw, some time since, the certificate of a respectable 
chemist to the effect that the sulphur contained in a cer- 
tain variety of coke was about 50 per cent. greater than 
that in an equal weight of the coal from which the coke 
was made. In other words, the whole of the sulphur 


originally existing in a given quantity of coal was sup- | 
posed to be retained in the coke which could be made from | 


it. It is more commonly supposed, however, that the 
bisulphide of iron or pyrites—in which state chiefly 
sulphur is found to be associated with ceal—loses one atom 
(one-half) of its sulphur when the coal is brought to a red 


heat, out of contact with air—the sulphur passing off in | 
The re-| 


the gaseous form, as sulphuretted hydrogen. 


must be determined by experience, there seems to be no 
difficulty in the way of producing clean coke—almost or 
entirely desulphurised. The importance of pure fuel for 
our manufactures of iron is apparent when it is recollected 
that charcoal pigs made from hematite ore sells at from £9 
to £9 10s. a ton, when coke pig made from the same 
|ore brings only £3 10s. to £3 15s. The difference 
in the two varieties of iron arises from the differences 
in the respective amounts of sulphur contained in the 
fuel from which they are made. The difference has 
been attributed to that existing in the ashes respectively 
of the two fuels. We may quote, upon this point, the 
| words of Mr. Roper, one of the patentees of the process 
under notice. He says, “It has been generally but erro- 
neously supposed, that the difference in the two fuels, and 
of their effects on iron, was due tothe fact that charcoal 
contained in its ash a notable quantity of potash, whilst coke 
ash contained little or none. This appears to be quite 
unfounded, for the mean of four analyses of the ash of wood 
gives 12°12 per cent. of potash; 100 parts of wood yield 25 
parts of charcoal and about °4 parts of ash; therefore, as 
100 ; 12:12 : : *4 : @ =*048 per cent. of potash in wood. 
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Again as 25 : 100 : : *048 : x= +193 per cent. of potash in 
charcoal, which can scarcely have much effect on the 
quality of the pig produced: moreover there appears no 
reason to doubt that potash exists in coal, for in the few 
analyses of coal in which potash was looked for, it was 
found (in the case of the Alfreton coal, analysed by Bunsen 
and Playfair,) to the amount of *07 per cent., which would 
be about the same amount per ton of iron in the case of 
coal, asin the case of charcoal. ‘Then again, most of 
the iron ore contain it, and many of them in larger 
quantities than does charcoal. Thus the average of 
twenty-one analyses of iron ore gave ‘33 per cent. of 
potash, whilst the mean of fourteen analyses of iron 
stone gave ‘5 per cent. These facts are sufficient to prove 
that the small quantity of potash in charcoal has no effect 
in producing a difference in the quality of the pig iron 
made.” 

Mr. Roper, in a very able paper on this subject, adduces 
some instances where ores which had made a poor iron 
when treated with ordinary coke, produced an excellent 
quality when treated with charcoal, and he shows 
further that among coke furnaces excellent iron is made, 
where the coal contains little or no sulphur—that of the 
“ Better Bed,” from which the celebrated Lowmoor, 
Bowling, Farnley and Brierly furnaces are supplied, con- 
taining but 0-196 per cent. of sulphur. ; 

The increasing demand for the better qualities of iron 
will be best met by the adoption of whatever means will 
purify the fuel used in its manufacture. The impurity of 
our coal is one of the principal causes which have made 
our iron inferior to that of almost every other country—a 
fact which our best informed ironmasters have freely 
admitted. Attention to this point will doubtless enable us 
to improve the quality of our great manufacture, so as to 
compete successfully with other nations in this respect, 








whilst we retain our present great advantages in that of 


quantity of production. 


IMPROVEMENT OF THE METROPOLIS. 
THE mere architectural improvement of private property 
is a matter in which Government cannot possibly interfere. 
Each man will build his own house according to his own 
fancy. so that it do not compromise the rights of others, and 
the aggregate of individual achievements in these matters 
will make up the standard of public taste. Sir Christopher 
Wren’s grand plan for rebuilding London after the great 
fire could have been carried out only by a despot. The 
magnificence of the metropolis was of slight consequence to 
small tradesmen and quiet citizens who meant to enjoy life 
in their own way, and to settle for themselves the site and 
fashion of their queer little shops. Nobody wanted a grand 
piazza or public square for himself, and no two or more 
citizens would have thought of undertaking such a thing 
in common. So London—at least as much of it as was then 
inhabited—took its permanent arrangement from the 
accidental circumstances of the moment, and the crooked, 
narrow, and insufficient strects of 1675 will have been 
hardly changed in any important respects in 1875. 

As a metropolis, London is great, not in detail, but as a 
whole. It isa vast growth. It has no general plan: it can 
have none. Hardly any portion of it can be said to have 


been built with reference to any other portion, further than | 


as necessity has compelled the collection of particular 
classes of its population into particular districts; and yet in 
its structure there is a great amount of imitation. We 


have, perhaps, half a dozen types of private buildings —hardly | 


more. There are the miles upon miles of the dreary doings 
of the Adams school of building contractors—something less 
of the sickly stueco work of the time of Nash—three or 
four other varieties—and what else ? 
ficence, there is not much. The fact is, that those words, 
as applied to buildings, have somehow got confounded by 
the true Londoner—we mean one of long standing—with 
frippery and display. In such matters, he understands that 
tasteful means foppish, and that magnificent is but a genteel 
term for stunning: both being faults to be carefully avoided. 
He therefore prefers something practical and substantial. 
London in 1859 is the result. We congratulate our con- 
servative citizen. 

M. Hector Horeau, a French architect of indisputable 
talent, has very naturally lamented this state of things. 
London, which is the aggregate embodiment of the ideas of 
a million minds, does not embrace the idea which any one 
mind would form of a great metropolis ; most certainly it 
does not embody M. Horeau’s conception of what a metro- 
polis ought to be. He has, therefore, set diligently to 
work to see what can be done for it, and the result of his 
labours shows the vast improvement of which our great 
capital is capable. <A feeling of deep regret accompanies 
the reflection that the execution of such an improvement is 
altogether impracticable. 
too independent and too capricious ever to permit any one 
man, especially one of original talent, to assume its func- 
tions in the selection of its architectural schemes. No 
matter how comprehensive or how special may be the plans 
proposed, no matter how grand or how practical, how 
proper in @ social and political, or how admirable they 
may be in an wsthetical point of view, a million full- 
grown minds are to have each a thought and a will upon 
the subject, and however clever may be the public’s humble 
servant, the odds are against him. M. Horeau, unfortunately 
for himself, and perhaps really so for the metropolis, is in 
the same category. 
_ The plans which M. Horeau has submitted to the public 
for the improvement of London contemplate the demolition 
of nearly all the City, and of all the district between Tt mple 
Bar and Westminster Abbey, and between Piccadilly and 
the hames. But great changes are also to be made on the 
Surrey side, and in sketching the plan we cannot stop 
much short of the present limits of the mett ypolis. 
Hundreds of kilometres of new streets of magnificent width 
and undeviating straightness are to intersect all the ancient 
and densely inhabited quarters of the town, all to be laid 
out upon a complete and symmetrical plan. Vast piles of 
Government buildings are to be judiciously disposed, all, as 
may be supposed, of the most ambitious and, we may truly 
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say, of meritorious design. Most prominent among these 
would be a gigantic “ Palace of the Arts of Civilisation,” to 
be erected in St. James’s Park—a structure which, upon M. 
Horeau’s plan, would be one of the wonders of the world. 
A gorgeous new palace is provided for. There would be a 
new bridge and street, called “ Civilisation-strect,” connect- 
ing Charing-cross with a great general railway station on 
the Surrey side, the bridge being a single tremendous span 
of novel, although judicious design; whilst the station, 
upon the plan proposed, would unquestionably be a noble 
addition to the town. There would be a vast and magnifi- 
cent “City of London Hotel,’ with splendid gardens 
attached, to be located about London Wall. 

A gigantic but graceful commemorative monument of the 
Great Exhibition of 1851 would be erected in Hyde Park, 
upon an elaborate base, bearing the royal arms of Great 
Britain, and those of all the nations which contributed to the 
Exhibition ; a “ colossal figure of the winged genius of the 
occasion, bearing on his shoulders a magnified Exhibition 
medal, would stand poised as if about to take his flight to 
the uttermost ends of the earth.” Among sanitary 


river Thames, with huge tunnel sewers, to be constructed 
of brick, with several watercourses of cast iron along the 
interior. 


M. Horeau is exhibiting at the Hanover-square Rooms, 
exhibition. 
considerable portion of such a scheme, its publication cannot 


of some attempt at improving the metropolis. 
no longer perpetuate evils simply because of their anti- 
quity. Although the tenure by which real property is held 
is not favourable to any revolutionary scheme of improve- 
ment, some more decided step might be taken in that 
direction. Good taste in such matters costs nothing, whilst 
there is no doubt that the increased value of a great 
amount of metropolitan property woald of itself go far in 
meeting the cost of new buildings, and in some cases of 
new streets. Whilst even M. Horeau, whose good sense 
we cannot doubt, must be aware that the principal value of 
his plans lies in their suggestive character, we are certain 
that their general examination will result in good to the 
public interests of the metropolis. Some of their details 
are exceedingly well considered and appropriate, whilst, 








As for taste, magni- | 


A London public is altogether | 


even as a whole, the elements of grandeur which they con- 
tain cannot fail to impress the beholder, and thus open the 
way to some scheme of improvement which our circum- 
stances will permit of being carried out. 


SEWING MACHINES, 


THERE is nothing more tantalising than the slow progress 
of pet schemes, on whose realisation we had set our minds. 


aluminium becoming a cheap and excellent substitute for 
silver, and rejoiced at the idea of a plate-basket replenished 
at small cost. We have never yet heard, however, of any 
one born with an aluminium spoon in his mouth. Indeed, 


it seems as though that happy consummation were as tar off 
as ever, and we doubt if even Mr. D’Isracli’s keen eye | 


” 


could discover it “ looming in the future.” Considering how 


making sawdust puddings, it is discouraging to find no 
popular adaptation of so cheap an esculent, which, if it 
would a hundred years ago feed a philosopher, ought by 
this time to feed a family. But we have passed through 
an age of gastronomic regeneration, and M. Soyer, the 
arch-regenerator, has gone down to the grave and made no 
| sign respecting sawdust puddings. It is ages since Queen 
| Elizabeth’s “ pocket pistol” is popularly said to have been 


| inscribed with the boastful motto— 





“Use me well, and keep me clean, 
I'll carry a ball to Calais-green ;” 


and with all the researches of Mr. Whitworth in rotatory 


| of Messrs. Mallet and Palmerston, the gun forging of Mr. 
| Nasmyth, the Liverpool experiments of pitching balls into 
ladies’ boudoirs, Mr. Bolton’s invention of moveable touch- 
holes, Perkin’s steam gan, which in our boyhood, lack-a-day! 
fired seventy balls in five seconds, and even down to the 
present days of breach-loading cannon—we cannot approach 
the doings of “ Good Queen Bess” in practical gunnery— 
that is, if her pocket pistol tells the truth. 

The promises of the Gutta-Percha Company, to provide 
us with new soles at a nominal cost, have proved equally 
deceptive. Soles are provided in sufficient quantities, 
doubtless, and at a rate sufficiently cheap; and the sole 
reason they are not used is, simply, because they will not 
stick. If you are going down to Greenwich by the boat, 
and stand near the funnel, your soles will probably stick to 
the deck; if you go to church, and have to wait five 
| minutes in the aisle for a seat, they will probably be found 
firmly adhering to the hot air grid upon which you have 
stood, and you will find that by going to church for a very 
different purpose, you have lost your sole. We are driven, 
in spite of the boasted promises of the new material, to 
stand by the good old rule—*“ There is nothing like 
leather.” 

Overworked housewifes and enterprising tailors have for 
years been hoping to become possessed of that much- 
desired boon, a sewing machine, which in downright use- 
fuiness is surpassed by no modern invention. Somehow or 
other, however, the invention seems to have spread slowly, 
and it is better known through the quarrels of the inventors 
than by any useful effects it produces. Advertisements 
almost daily appear of injunctions obtained to restrain 
from the manufacture and sale of such machines, and 
threatening the purchasers or users of such forbidden 
articles with severe handling. If these advertisements be 
genuine, surely never was there so fruitful a source of 
quarrels and litigation as sewing machines have supplied. 
Instead of promoting domestic comfort, their effect is 
evidently to produce a large harvest of public strife and 








litigation, They seem, indeed, never to have got into the 





improvements would be the double embankment of the | 
Such are some of the principal features of a plan which | 
although very few of the public have as yet visited the | 


Whilst there is no possibility of ever carrying out any | 


fail to do good in suggesting the opportunity and propriety | 


We should | 


Every poor housekeeper was gladdened at the prospect of 


long it is since Benjamin Franklin discovered the mode of 


rifling and conical balls—after the great mortar experiments | 


ordinary category of trade. No manufacturer tells you in 
an honest and straightforward way at what price he will 
supply his machines. His announcements mainly consist 
of the before-mentioned injunctions and threats, with a 
spice of self-laudation and vaunting. One would imagine, 
indeed, that the whole business was spell-bound—that the 
wonderful machine had been only employed in sewing 
ligaments for the inventor’s energies, and in stretching 
toils from which he could not escape. 

This is the more to be regretted, as the spread of 
machinery for these purposes seems to be the radical cure 
for a vast amount of social misery. It would supersede 
the calling of the poor sempstress—a calling that seems to 
be productive of more social misery than almost any other. 
This section of industrial life seems to be in that moribund 
condition which ever precedes a radical change. The slow 
and unsatisfactory spread of machinery seems just to sus- 
pend the sufferers in their misery, and to keep ? ad writh- 
ing in their pain. 

The policy of the sewing machine manufacturers is 
| as unnecc ssary as it is unwise. If the object be to keep 
| up the cost of the machines, the makers will suffer suffi- 
| ciently by the smallness of the sale—if the quarrels betwixt 

the rival manufacturers have been really as represented, 
| the sooner they are reconciled the better for all parties. 
Why not take heart of grace, and follow our friends 
}in Great George-street? The “ United Sewing Machine 
Company” might then become a permanent institution. Qui 
sait ? 





| AN ACCOUNT OF THE WHOLE SCHEME OF 
POLITAN MAIN DRAINAGE, 


| (From the Builder.) 


METRO. 


Ir is not to be expected that all our readers should he exactly 
informed as to the details, or even the plan, of the works to be 
| undertaken for the drainage of London, though it may be known, 
from particulars we have given, that main sewers on each side of 
the Thames, at various levels, will run parallel, so to speak, with 
the course of the river, and then converge in either case into one 
outfall channel, which will be continued to Barking Creek at the 
north, and to near Crossness-point, in Erith Marshes, on Halfway 
Reach, somewhat lower down, for the south; that the object in 
planning these sewers is both that sewage may be intercepted, so 
| as not to pollute the river within the thickly-populated district, 
| and that the rain-fall from the upland districts be prevented from 
| flooding the low-levels and dwellings there situated ; that, more- 
| over, to get the low-level sewage into the main outfall channels, 
recourse must be had to pumping; as well as that storage in 
reservoirs at the points of outfall during certain hours is essential 
| in the scheme ; that some process for ‘“ deodorising’’ will be applied 
at the outfalls occasionally or as required ; that the sewage of the 
“western division’? (including Hammersmith, Fulham, part of 
Chelsea, and the land bordering the West London Railway), like 
that of Shadwell, the Isle of Dogs, and the district of the Victoria 
Docks, is to pass into the Thames, for the present, at least, but 
deodorised, probably ; and that whilst the new sewers are designed 
to divert the whole of the tributaries of the Thames within the 
metropolitan district to a lower point as mentioned, the system 
requires the provision of certain outlets to the Thames and the 
Lea for occasional emergencies on days of excessive rain. But as 
regards the routes of the sewers, as well as the structural details, 
precise information has not been available. When we noticed the 
report to the Metropolitan Board of Works, which it seems is to be 
acted upon, there were no plans attached, and our recent parti- 
culars of the northern high-level sewer were compiled under 
disadvantages of which, doubtless, the article itself disclosed 
evidence, so far as regarded the elaborate contrivances at the pen- 
stock and overflow chambers and storm outfalls. These omissions 
we can supply now or shortly: the information as to the general 
character of the whole of the intended works of metropolitan 
main drainage we proceed to give by way of preface to the notices 
severally of those portions of the work on both sides of the Thames 
forming the eleven cnotracts as intended ; which notices the com- 
mencement during the present year of all or nearly all of such 
portions will require us to furnish, and which thus, we hope, each 
will be understood as to their larger relations. The tenders for 
the first portion of the works, as received, will be found under the 
usual heading. It seems that the sixteen tenders for the high-level 
| sewer ranged from £270,000 downwards to £152,450; whilst the 
rough estimate previous to the completion of the detailed drawings, 
but “including land, compensation, and a variety of contingent 
| items,” was £150,000, The rough estimate for the whole sewerage 
of London was £2,131,000. 

Endeavouring, then, to comprehend the general scheme of 
metropolitan main drainage, and leaving the “ western division,” 
and the exceptional areas before mentioned, without notice— 
further than that the first-named portion, expected to cost 
£55,000, is dependent upon arrangements to be made this year as 
to deodorisation—the intended main sewers are divided on the 
north side of the Thames into high-level, middle-level, and low- 
level sewers, and on the south side into high-level and low-level 
Each of the main lines, however, has one branch, or more 
than one. Thus, the main low-level sewer on the south side, being 
planned to run south of Kennington, and along part of the Old 
Kent-road to Deptford, a branch is required for Bermondsey, 
which last continues along the Deptford Lower-road, and might 
be considered a distinct main sewer. Also the Wick-lane 
branch, spoken of in our article on the high-level sewerage, may 
be instanced—though we should explain that in that case the 
junction with the storm outlet channel of the portion of the 
system about being commenced is only provisional, and that the 
branch will ultimately be continued by the “ drop under the 
invert” of that channel, southward, past the Eastern Counties 
Railway and Stratford-le-Bow, to a point near Bromley Bridge, 
there to fall into the main low-level sewer. The points of con- 
vergence of the whole system in each case are these :—on the north 
side a spot at Abbey Mills, near Abbey Creek, and the Channel 
Sea River (the latter the most easterly of the several branches of 
the Lea); and on the south side a spot by the Ravensbourne, 
between Deptford and Greenwich. About each of these points, 
also, will be the station for pumping the low-level sewage to the 
high-level. Accurately speaking, perhaps we might say, there 
will be only two lines converging at the pumping station, north as 
well as south of the Thames, since, although, as will be shortly 
explained, there will be two channels for the high and middle level 
sewage, north side, up to the junction of the low-level sewer at the 
pumping station; the middle-level sewage will join with that of 
the high-level at penstock and overflow chambers (mentioned in our 
former account) which communicate with each other, or are so 
contrived that one sewer may afford relief to the other, The 
parallel course of the two sewers to the pumping station, and in- 
clusive of the penstock and overflow chambers at the commence- 
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ment of that course, is not much short of one mile 600 yards, the 
branches of the Lea being crossed askew. On the south side 
the Bermondsey branch, after running southward along High- 
street, Deptford, joins the main low-level sewer on plan where the 
latter intersects High-street at a point just south of the railway, the 
high-level sewer also running there not far distant, or along the 
New Cross and Greenwich road. 

From the point of convergence already named (near Abbey 
Mills), on the north side, the outfall for the combined sewage has 
to be continued mainly above the natural level, or in a constructed 
embankment. It is therefore convenient, in place of one sewer, to 
continue three lines or channels side by side—each channel 9 ft. 
in width by 9 ft. in height—rather than to have a single sewer 
equivalent to the three in sectional area. By the embankment 
also the sewage arrives at the point of outfall at a high level, or 
one by which it can be ejected into the reservoir or the Thames, 
as the case may be, under the most favourable circumstances. On 
the south side, on the contrary, the sewer has to be altogether 
below the natural level, and therefore pumping must be resorted to 
at the reservoir and outlet into the Thames. This pumping for 
the whole sewage of the south side is additional to the pumping at 
the Ravensbourne, so far as the low-level sewage is concerned. 
The last raising would amount to 25 ft. The sewer, however, 
being below the existing ground, and being required for a smaller 
volume of water than that of the north side, is designed to be but 
11 ft. Gin. im diameter. The total length of the outfall sewers 
respectively is, on the north side, from the crossing of the North 
London Railway to Barking Creck, 53 miles, of which distance 
the portion in two channels may be considered as 14 miles, the 
three lines from the pumping station being the remainder of the 
length; whilst, on the south side, the distance from the point of 
convergence seems to be 74 miles. The inclination intended in 
both cases is 2 ft. per mile. The embankment over the northern 
outfall line will form a roadway 40 ft. in width, including the 
footpaths, and the sides will be laid to a slope of 1} tol. We 
have said that the northern outfall sewer would be an embankment, 
or mainly so; we should say rather that a length of somewhat less 
than two miles west of East Ham and Barking Roads will be just 
below the present surface of the ground. Brickwork will be 
adopted in the case of both outfall lines, or in that of the northern 
outfall, in lieu of the iron piping which had been proposed by Mr. 
Bazalgette ; and the three channels will be of form suited to con- 
struction in the embankment ; whilst the southern outfall line will 
be a single barrel sewer, everywhere alike except in the thickness 
of the brickwork, which varies from 1 ft. 104 in. to 18 in., and as 
to the conerete externally, or other details of construction, which 
must be governed by the nature of the ground. The invert of the 
outfall sewer—north side—appears to commence at about 9 ft. 
above Trinity high-water mark, and to fall to about 2 ft. 6 in, 
below it, or at the outlet; whilst the Southern outfall sewer appears 
to begin with 13 ft. 6 in. below the same level, and to incline to 
27 ft. below it. On the northern side the quantity of sewage to be 
received by reservoirs has been estinated at about 14,000 cubic 
feet per minute for six hours of the cay, and about 4,700 ft. per 
minute, on the average, for the remai.‘ng eighteen hours. The 
area for the reservoir would be about twelve acres. On the south 
side, for the like period, as stated by the report, the respective 
quantities of sewage will be about 8,000 ft. and 2,700 ft., and the 
area of the reservoir about seven acres. The reservoirs would be 
arched and turfed over. It may be recollected that, by the 
reporters to the Board of Works, these reservoirs were not con- 
sidered as absolutely required—considering the volume of the river 
at that part of its course, and the comparatively innocuous state 
of the sewage when it had reached such distant point; but they 
would be favourable to the treatment with lime, or other process of 
deodorisation. The mean sectional area of the river between 
Barking Creek and Crossness Point was stated as “ four times as 
great as at London Bridge, and the average volume of tidal water 
about four hundred times as much as the volume of the sewage 
water to be admitted into it.’’ The river, also, was regarded as 
fresh, or nearly so, at low water, and at high water as only mode- 
rately impregnated with salts, compared with the water at any 
alternative point lower down; and other objections were offered to 
any lower point. An outfall at Greenwich Marshes was even pre 
ferred, as avoiding the expensive construction of the sewer through 
Woolwich, and as considered to attain all sanitary objects. We 
should state that it is proposed to discharge the sewage from the 
reservoirs, during the first hours of the descending tide, by pipes 
submerged, or terminating below low-water mark. 

The advertisement lately in the newspapers giving notice of 
works refers, first, to the ground west of the Lea, which will be 
oceupied by the penstock and overflow chambers and other portions 
of the high-level sewerage in the first contract ; or commencing 
from a point about 300 ft. west of the crossing of the North 
London Railway, from which point up to the Lea, the sewer being 
in an embankment, will involve the raising of the thoroughfares for 
about 400 ft. of their length northward, at an inclination of 1 in 30, 
and for about 300 ft. of their length southward, at an inclination 
of 1 in 25; and, secondly, the advertisement refers to ground on 
the east side of the Lea, its western branch, and betwixt and 
beyond the other branches, passing under the Eastern Counties 
Railway, and by the intended pumping station at Abbey Mills, 
across Channel Sea River, and up to the North Woolwich Railway, 
which second portion of ground ou the line of the outfall sewer is 
required at once for the deposit of earth, or somewhat prior to the 
construction there of the sewer. The whole of this work—belong- 
ing to northern outfall sewer —it will have been understood, is 
included in the work for which tenders have just been received, 
though the remainder of the earthwork to Barking Creek, ard the 
whole of the brickwork of the main outfall sewer, and the aqueduct: 
over the branches of the Lea, are not expected to be tendered for 
till after April next. 

In the course of the outfall sewer on the north side the two- 
channel line, after branching out from the line which is the sub- 
ject of the first contract, will cross seven different streams or 
portions of the Lea—that is to say, it will cross the western branch, 
usually known as the Lea, by an aqueduct, and according to the 
terms of the Act as to 8 ft. 6 in. headway; then a stream belong- 
ing to the East London Waterworks Company, whence it will 
reach the Puddling Mill River, crossing it. After passing under 
the Eastern Counties Railway it will cross the City Mill River, 
and next the Waterworks River, otherwise called Three Mills 
River. The line of the Stratford High-road is next reached, which 
road will have to be raised to pass over the sewer, the work 
involving the purchase of several houses and wharfs ; and the sewer 
will then cross Abbey Mill lane, to be lowered as may be required. 
The outfall sewer, having taken in the low-level sewage and 
become three channels, will cross Abbey Creek, and Channel Sea 
River, and the intervening ozier beds, and reach the North 
Woolwich line, as before mentioned. The several aqueducts 
crossing the streams will be probably of iron pipes. In contra- 


distinction to the chief part of the line of the high-level sewer, 
which has been described as passing in great part along existing 
roads and streets, the outfall sewer will pass, we might say, wholly 
through land now in the hands of private owners or companies, as, 
The pumping station will be formed on 


indeed, the notice shows. 





land between Abbey Mill-lane and Abbey Creek. The low-level 
sewage would be raised a height of 34 ft. The portion of the out- 
fall sewer described includes, it may be supposed, a considerable 
amount of work in arching over drains and water-courses which 
are under the jurisdiction of the Commissioners of West Ham and 
Plaistow Level. The total quantity of land required, for which 
notice is now given, is twenty-nine acres. 

The North Woolwich line is to be lowered to pass under the 
sewer ; and, extending beyond it, the sewer intersects the Bow and 
Barking Railway (which is to be raised to pass over the sewer), 
Plaistow-lane, Palsy-lane, Green-street, Barking-road, East Ham 
Manor-road, and Jenkins-lane—each of these also to be raised. 
The northern outfall sewer just described, the tenders tor which 
were expected to be advertised for in April next, has been estimated 
to cost £464,000; whilst the reservoir at the outfall, for which 
the tenders were to be advertised for inJuly next, was expected to 
cost £150,000. 

The outfall sewer on the south side, fortunately, may be taken 
to the eastern extremity of Woolwich along existing streets and 
roads. Commencing with the junction of the sewers from the 
high-level and the pumping station, or about the middle of the 
Greenwich-road, it will pass along London-street, Nelson-street, 
by Greenwich Hospital, Trafalgar-road, the Greenwich and Wool- 
wich Lower-road—intersecting the river-side branch of the railway 
—Albion-road, Woolwich ; George-strect, Church-street, Church- 
yard, Powis-street, Beresford-square, and to the turn in the Plum- 
stead-road, whence it passes across the Plumstead Marshes to the 
outfall in Halfway Reach before mentioned, between the Powder 
Magazines. The sewer was expected to cost £372,000; and the 
drawings were to be ready in June next: the reservoir was to cost 
£90,000 ; and the drawings were to be ready in July. 

Reverting to the main sewers of the different levels before the 
junction into the single outfal ; on the north side we have already 
described the course of the high-level sewer. The line of the main 
middle-level on the same side may be traced upwards, and from 
its junction with the high-level sewer, first southwards for a short 
distance, then along Old Ford-lane, formerly known as the Drift- 
way, across the Regent's Canal, and along Green-street, Globe- 
town; the Bethnal-green-road, and Church-street, to Old-street 
at St. Luke’s Hospital, and thence by Clerkenwell-green, Back-hill ; 
King’s-road, Gray’s-inn ; Hart-street, Bloomsbury ; Oxford-street, 
and the Uxbridge-road, or north of Hyde Park and Kensington 
Gardens ; and beyond the latter, northward by Denbigh-street and 
Portobello-lane, to the edge of the jurisdiction, near to the London 
and North Western Railway. A portion of the line will be formed 
with the new street designed to effect a junction between Oxford- 
street, Old-street, and the Bethnal-green-road. The main line is 
to have two branches, “ Aldgate branch” and “ Piccadilly branch,” 
the former passing out of the main line southwards from Green- 
street, along West-street, Devonshire-strect, Ducking-pond-row, 
Princes-street, and other streets which are parallel with the 
Whitechapel-road and north of it, to the end of Wentworth-street 
at Petticoat-lane. The Piccadilly branch will start south-westward 
from the junction of King’s-road with the Gray’s inn-lane, and 
pass across Gray’s-inn gardens to Holborn at the end of Red Lion- 
street ; whence it will intersect the north-west angle of the garden 
of Lincoln’s-inn-fields, will cross Drury-lane and Covent Garden, 
passing, we believe, along Duke-street and Little Russell-street to 
the end of Chandos-street, St. Martin’s-lane, from which last point 
it will run north-westward to the eastern end of Coventry-street, 
finally reaching along Piccadilly to near the commencement of the 
Green Park. This branch, it will be seer, must involve some 
difficulties of construction, and interfere considerably with private 
property, as will the construction of the whole middle-level 
sewerage with important traffic in the streets. The middle-level 
sewerage has been expected to cost £214,000; and the tenders, it 
was expected, could be advertised for in March next. 

The difficulties of the middle-level, north side, however, cannot 
be so great as those of the low-level sewerage, since a considerable 
portion of the low-level sewer must run in the embankment— 
which we might have referred to as proposed by the advisers of 
the Metropolitan Board as means of assisting the removal of the 
present nuisance ; though the cost of the sewerage only is included 
in the £221,000 roughly estimated for the low-level, and though 
the embankment is not yet decided on—the question of such em- 
bankment even being, perhaps, still sub judice. The main low. 
level line extends south-westerly from the pumping station, along 
Devon’s-lane, intersecting the Bow and Barking and the Dock 
Railways, near where they also intersect, and being joined by the 
**Wick-lane branch,’’ as already described, and also by the in- 
tended Isle of Dogs branch, which branch, running beside the 
Dock Railway, or southward, however, would not extend as a chief 
sewer so far even as the Blackwall Railway ; whilst the main line 
continues from Devon’s-lane for a short distance along the Com- 
mercial-road, crossing the canal and the North London Railway, 
immediately after which it turns south along White Horse-street, 
and then continues again east along the New-road or line of streets 
leading near Wellclose-square, to Rosemary-lane and Tower-hill, 
whence it runs along Lower Thames-street to the west side of 
London Bridge. Here the intended line of embankment com- 
mences, and the sewer would continue in it to Scotland-yard to 
take the ‘“ Victoria Sewer,’’ or that line which, passing along 
Pariiament-street, reaches to some distan.e along Belgrave-street, 
Pimlico. The line is joined in Parliament-street by the ‘* Peni- 
tentiary branch,” which would pass between the Houses of Parlia- 
ment and the Abbey to near the end of Vauxhall Bridge, where it 
would turn up Bessborough-street. 

On the south side, the main high-level line, proceeding along 
the New-cross and Greenwich road to near the junction of the 
Peckham and Old Kent roads, continues south of the Peckham- 
road and parallel with it, through Peckham and Camberwell, on 
to Stockwell by Loughborough-road, and then south-westerly to 
the Clapham-road, whence it continues along High-street, Clapham. 
It is joined at Peckham by a straight branch, for the sewage of 
Peckham Rye and Dulwich. The tenders for this portion of the 
sewerage were expected to be advertised for in February next ; and 
the works were to cost £208,000. 

The line of the main low-level sewer, proceeding from the 
pumping-station across High-street, Deptford, as before described, 
intersects the North Kent, and the Brighton and South-Eastern 
Railways, north of the New-cross and Greenwich road, extends 
along the Old Kent-road to just beyond the canal-bridge, where 
it turns again westward, and passes along Neate-street, and south 
of Walworth-road, along Grosvenor-street, and intersects the Ken- 
nington and Camberwell road, and the Brixton-road, proceeds by 
Holland-street, across the Clapham-road, along Lansdowne-road, 
across the Wandsworth-road, and across the South-Western and 
the West end and Crystal Palace lines, just at their intersection, 
whence it continues along the Battersea-road and York-road, and 
may be extended through Wandsworth and by Wandsworth-lano 
to the church at Putney. A storm overflow is to be provided from 
the point at the end of Holland-street, down the Brixton-road by 
Kennington Church, round the Oval and into the Thames, a little 
above Vauxhall Bridge, following, it seems, in part, the line of the 
Effra brook. This line, it appears, is to be contracted for sepa- 
rately from the Bermondsey branch, which on plan shows as joine 





ing it. The intention, no doubt, is, for some portion of the dis- 
tance near the pumping station to form the lines one above the 
other. However, following the intended “ branch ’’ from the point 
of junction in High-street, southward under the railway, and then 
westward along the Deptford Lower-road, the line is found to 
extend to a point somewhere about Jamaica-row, or between 
Rotherhithe and Bermondsey. The work of this branch of the 
low-level sewer, estimated to cost £60,000, is dependent upon the 
purchase of land and probable completion of machinery at Dept- 
ford Creek, but steps have already been taken towards the speedy 
completion of the pumping machinery. There would be a storm 
outfall to the river from the High-street, Deptford, down King- 
street. The main line of low-level sewer was expected to be 
tendered for after May next, and the estimated cost was £152,000. 

We now trust we have succeeded in conveying clear information 
as to the character of the whole of the intended metropolitan main 
drainage works. We have not gone into the question of the accu. 
racy of the calculations as to the capacity of the sewers for sewage 
and rainfall, or into that of the sufficiency of the system adopted 
in regard to the ventilation of the sewers, or disinfection of the 
sewage in the thickly populated districts ; but the points just named 
have received some notice in our last volume, and we still attach 
great and, indeed, primary importance to them. 
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Grants of Provisional Protection for Six Months. 

2783. JAMES GREENE ARNOLD, Worcester, Massachusetts, U.S., “ Improve: 
ments in envelopes for letters and similar purposes.” 

2790. JamEsS Muir, Glasgow, Lanarkshire, and Pease Murr, Paisley, Ren- 
frewshire, N.B., ‘Improvements in ornamental or colour printing.” 

2792. Joun Dawson, Holbeck, Leeds, Yorkshire, ‘* Improvements in machi- 
nery or apparatus for raising the nap on woollen cloths,” 

2794. Ricuarv Arcutpatp Brooman, Fleet-street, London, “ Improve- 
Ments in the manufacture of gloves.”—A communication from Messrs, A. 
and L. Fontaine, Paris. 

2796. Epwin WaTKIN SCALE, Merthyr Tydvil, Glamorganshire, ‘‘ Improve- 
ments in railway and other brakes.” — Petitions recorded 61h December, 1858, 

2798. WILLIAM ARMAND GILBEE, South-strect, Finsbury, London, ** An im- 
proved portable bath.”—A communication, 

2800. Joun Watrecey and Thomas KitcuenMAN, Halifax, Yorkshire, ‘* Im- 
provements in press plates or apparatus employed in hot pressing woven 
fabrics.” 

2802. Joun JAMEs Harris, Woodlesford, Leeds, Yorkshire, ‘‘ Improvements 
in apparatus for refrigerating and regulating the temperature in worts 
and beer, which may also be employed as condensers in distilling.” 

2306. WILLIAM Burness, Prospect-terrace, Brixton, Surrey, ‘‘ Improvements 
in pumping and forcing liquids,” 

2808. James Ferraber and Freperick Henry ENGLAND, Stroud, “ Improve- 
ments applicable to machinery for carding, scribbling, and condensing 
wool and other fibrous substanves.”—Peti/ious recorded Tth December, 1858 

2810. Gerorek FrepERIC CHANTRELL, Liverpool, Lancashire, “ Improve- 
ments in apparatus applicable to the manufacture aud revivification of 
animal or vegetable charcoal.” 

2812. Robert Laing Page Man 
paddle wheel.” 

2814. SAMUEL PHILLIPS, Moseley, near Birmingham, Warwickshire, “ Im- 
provements in sliding window sashes, shutters, and doors.” 

2316, WILLIAM Kina, jun., Guildford, Surrey, ‘‘ Improvements in apparatus 
for roasting coffee and other substances.” 

2818. Henry Meiinerr, Heidelburg, Germany, “ Improvements in electric 
batteries.”—Petitions recorded 8th December, 1358. 

2820. Joun Barrow, jun., Manchester, I ire, “‘ Improvements in the 
treatment of coal gas tar, and of the oils obtained by the distillation of 
the same, and for the application of substances obtained thereby.’’ 

2822. Joseru Eccurs, Blackburn, Lancashire, ‘ Improvements in arrange- 
ments and machinery for preparing for mauufacture and for manufac- 
turing clay and other plastic earths into bricks, tiles, pipes, and other 
articles formed of such materials.” 

2824. Joun Lirtie, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in fire 
grates and heating apparatus,” 

2825. JAMES Stewart, Tottenham-court-road, London, ‘‘ Improvements in 
the construction of the action of pianofortes.” 

2828. Joun Witson, Wansford, Northamptonshire, ‘‘ Improvements in 
machinery for tilling and cultivating land.”—Letitions recorded 9th 
December, 1858. 

2334. Joserit FLOcKTON, 
stop or reversing taps.’ 

2336. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., ‘‘ Improvements in 
obtaining motive power by means of electricity, magnetism, and electro- 
magnetism. 

= WILLIAM BearpMorE, Deptford, Kent, “ Improvements in steam 
oilers.” 

2840. Georak WittiaAM Bryant KIALLMARK, Bridgewater, Somersetshire, 
and WILLIAM T#omAs TIMEWELL, North Wharf-road, Paddington, London, 
“Improvements in the manufacture of cements.”—Vetitions recorded 
10th December, 1858. 

2842. Joun Bonar Gutmriz, Manchester, L 
the manufacture of india-rubber overshoes. 

2844. JAMes Hinks, Birmingham, Warwickshire, ‘‘ Improvements in ships” 
and other lamps.” 

2845. Cuar.es James Ricuarpson, Kensington-square, London, ‘‘ Improve- 
ments in apparatus to be applied to chimneys or flues of buildings, for 
economising heat and reducing the quantity of smoke passing into the 
atmosphere.” 

2848. WituiaM Epwarp WILky, Great Hampton-street, Birmingham, ‘“‘ Im- 
provements in ever-pointed pencils,”—Vetitions recorded 11th December, 
1858. 

2850. JoHN ANDERTON CARRUTHERS, and THOMAS BLACKBURN, Lancashire, 
“‘ Improvements in apparatus for guiding and regulating the warp threads 
in the operations of warping, tape-sizing, looming, and weaving.” 

2851. Rosert Wuirtam, Accrington, Lancashire, ** Improvements in machi- 
nery, or apparatus, for tracing designs from an engraved roller, or from 
an engraver’s sketch upon steel or other metallic surfaces, used as dies 
by engravers to calico printers.” 

2852. Lovis Cuak.es Vicror Yon, Lisieux, Calvados, France, “ Improved 

astic beds.” 

2853. Josep Marie Rousset, Impasse des Couronnes, Belleville, near Paris, 
“ A new system and new apparatus, using air as a motive power.” 

2354. James Epwarp Boypb, Hither green, Lewisham, Kent, *‘ Improve- 
ments in candlesticks, lamps, and lanthorns,” 

2855, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in twisting and otherwise operating upon threads, twine, or cords, and in 
apparatus for performing the same.”"—A communication from Messrs, 
Edmond Empis and Company, Wazemines, near Lille, France. 

2856. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in the manufacture of cranked axles and shafts.”—A communication 

from Messrs, Kussery, Lacombe, and Company, Rive de Gier, France, 

2357 Epwarp Loom Whittlesea, Isie of Ely, Cambridgeshire, ‘* An im- 
provement in the construction of steam engines.” " 

2858. JAMES FERRABER, Stroud, Gloucestershire, ‘‘ Improvements in the 
construction of steam engines, and in the mode of working the same,”— 
Petitions recorded 13th December, 1858. i 

2859, JAMES WexsTER, Birmingham, Warwickshire, “‘ A new or improved 
method of recovering copper and zine from liquids which have been em- 
ployed to dip or pickle articles made of brass or other alloys containing 
copper and zinc,” m % 

2860. EseNezeR Bow, Port Dundas, Lanarkshire, N.B., “‘ Improvements in 
pumps.” . 

2861. Dav AnpERsON, Glasgow, Lanarkshire, N.B., “ Improvements in 
taps or valves.” 5 

2862. Josrru Waps, Bradford, Yorkshire, ‘‘ Improvements in means or 
apparatus employed in weaving.” 7 

2863. GgorGe WiLLIAMS Baker, Woburn, Bedfordshire, “An improved 
construction of manger fastening.” R 

2864. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘ An improve- 
ment in transmitting electric telegraph signals.”—A communication from 
T. A. M. Sortais, Lisieux, France. 

2865. Jacques TuxoDORE SMETs, Placamen, France, “‘ A method of making 
vinegar from a refuse product obtained in the manufacture of starch. 

2866. FERDINAND Jossa, Bishop Auckland, Durham, ‘ Improvements in 
furnaces for generating steam and other purposes.”—Jetitions recorded 
14th December, 1858. pay 

2867. JouN PENDLEBURY, Crumpsall, Lancashire, ‘‘ Certain improvements 
in machinery or apparatus for bleaching or cleansing textile fabrics or 
materials.” e " 

2868. Davip RowaN, Greenock, Renfrewshire, N.B., “Improvements in 
steam engines.” , 

2869. HeNRy Bripers, Bridgewater, Somersetshire, ‘‘ Improvements in the 
means of working brakes on carriages on railways.” 





NG, Princes-square, Middlesex, “ A floating 





jun., Manchester, Lancashire, ‘‘ Improvements in 
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2870, FRANCOIS CHRISTOPHE NICOLAS JUVENAL VIELLARD MiIGEON, Morvillars, 

















Jan. 7, 1859. 











Haut Rhin, France, “Improvements in manufacturing screws, rivets, 
nails, spikes, and all similar articles made of metallic wire, and in the 
machines connected therewith.” 

2871. ALFRED ViNcENT Newton, Chancery-lane, London, “ Improved ma- 
chinery for manufacturing bullets.”—A communication. 

2872. ALFRED VINCENT Newton, Chancery-lane, London, “An improved 
arrangement of condensing apparatus.”—A communication. — 

2873. Joun BULLOUGA, Blackburn, Lancashire, ‘‘ Improvements in looms.” 

2874. CHARLES FREDERIC VassERoT, Essex-street, Strand, London, “‘ An 
improved pendulum governor for regulating the supply of steam to the 
cylinders of marine engines."—A communication from Mr. Billotet, 
Marseilles, France. 

2875. Wititiam CLarK, Chancery-lane, London, “ Improved agricultural 
imp ts.”” ication from Louis Jacques Chateau, Paris. 

2876. JONATHAN WARDILL, Commercial-road East, London, ‘‘ An improved 
stopper or controller, to stop and control the running out of chains and 
Tropes.” 





2877. Grorce Bei, Wandsworth, Surrey, ‘‘An improvement in matches 
and fusees.” 

2878. Tuomas Moss, Gainsford-street, Islington, Middlesex, * Improvements 
in printing bank-notes, bills of exchange, and other documents requiring 
like security against being copied.” é 

2879. Witt1aM Mora@an, Darlington, Durham, “ Improvements in the manu 
facture of iron.”— Petitions recorded 15th December, 1858. 

2881. WiLu1AM HassaLwoop CarmonT, Rosamond-place, Upper Brook-street, 
and Wii1aM CorBeTT, Blantyre.street, Chester-road, Manchester, Lan- 
cashire, *‘ An improved mode of constructing furnaces for the production 
of wrought iron and steel, and manufacturing such metals into ingots 
and other forms.” as 

2852. ABEL STOKES, and FREDERICK Joseru Stokes, Birmingham, Warwick- 
shire, “‘ New or improved machinery for the manufacture of screws.” 

2883. Roprrt Musuet, Coleford, Gloucestershire, ‘‘A new or improved 
manufacture of cast steel.” ee 

2885. Joun WiLL1amM Ener, Manchester, Lancashire, “‘ A certain improve- 
ment in balls, bullets, or other projectiles to be employed in fire-arms or 
ordnance.” 

2886. JouN WALTER FRIEND, Freemantle, Southampton, “ Improved appa- 
ratus for ascertaining and registering the depth and flow of liquids, and 
the distances run by ships at sea.” 

2887. ALEXANDER MACKENZIE, Glasgow, Lanarkshire, N.B., “‘ Improvements 
in sewing machines.” ; (ae 

2888. JosEPH JEAN Marcals, Paris, ‘‘ Improvements in galvanic batteries.”’ 

2889. WILLIAM WuitE and Jostau Par.py, Great Marylebone-street, London, 
“Improvements in the preparation or treatment of ‘carton pierre, and 
such like composition, and in the application thereof to the coating or 
covering of walls and other surfaces.” : 

2890. RICHARD ARCHIBALD BroomaN, Fleet-street, London, “ An improve- 
ment in plating and gilding forks, spoons, and other metal articles.”—A 
communication from Messrs. De Sauvigny, Paris. ’ 

2891. Witu1aM CLaRK, Chancery-lane, London, “Improvements in sub- 
marine electric telegraph cables or conductors.”—A communication from 
Felix Marie Baudoin, Rue des Recollets, Paris.—Petitions recorded 16th 
December, 1858. : 

2392. James Jones Aston, Doughty-street, London, “ Improvements in 
machinery or propellers applicable for the propulsion of ships’ boats and 
other vessels on and through the water, and in the propelling of all such 
vessels on and through the water by means of such propellers.” 

2893. W1LL1AM Beckett Jonnson, Manchester, Lancashire, ** Improvements 
in machinery cr apparatus for preparing for joining the rails of railways.” 

2394. Joun Insnaw, and Josern insuaw, Birmingham, Warwickshire, 
“ An improvement or improvements in locomotive engines.” Y 

2895. ArTHUR Hixpe, Wolverhampton, Staffordshire, *‘ Improvements in 
treating or preparing the cinder or slag from puddling furnaces for the 
purpose of facilitating the manufacture of iron therefrom.” 

2896. JamEs KERR, Bedford-terrace, Trinity-square, Southwark, Surrey, 
“Improvements in the construction of revolving fire-arms.” 

2897. James Ciece, Keighley, Yorkshire, “ Improvements in lubricating 
the valves and pistons of steam engines.”—Petitions recorded 17th December, 


1858. 

2899. Joux AITKEN and Jonn Brooks, Edenfield, near Bury, Lancashire, 
“ Improvements in looms.” ; ‘ 

2001, ALEXANDER MITCHELL, Glasgow, Lanarkshire, N.B., “ Improved 
apparatus for registering the speed of engines and other machinery.” 

2903. ANDREW PEpDIE How, Mark-lane, London, “ Improvements in cocks 
or stop valves.” : ‘ : 

2905. JamEs SoutreR, Edinburgh, Mid-Lothian, N.B., “ Improvements in 
apparatus for drying or airing linen or other articles of wearing apparel.” 

— Petitions recorded 18th December, 1858, 

2907. ‘Tuomas SwaNN Woopcock, Salford, Lancashire, ‘‘ An improved index, 
or book and paper marker.”"—A communication from Josee Johnson. 

2909. Robert Mac.enosk, Ayr, N.B., “ Improvements in stereoscopes.” 

2911. ALFRED VINCENT NeEwToN, Chancery-lane, London, “‘ An improvement 
in lanterns.”—A communication.— Petitions recorded 20th December, 1858. 





cification. 

2953. Marc ANTOINE Francois Mennons, Rue de I’Echiquier, Paris, “ An 
improved composition for the protection of certain metallic surfaces,”— 
A communication.— Deposited and recorded 27th December, 1858. 

2957. Joun Suaw, Manchester, 1 hire, “‘ A new mechanical combination 
called an indefinite feed movement.”— Deposited and recorded 27th December, 
1858. 


Inventions protected for yt by the Deposit of a Complete 








Patents on which the Stamp Duty of £50 has been Paid. 

2038. Grorce CuisnoLM, St. John’s-square, Clerkenwell, London.—Dated 
28th December, 1855. 

50. ConraD ABBEN Hanson, and JoHN WoRMALD, Belmont, Vauxhall, 
Surrey. — Dated 5th January, 1856. 

2949. SiLvesTER Legs, Epwarp Legs, and Gzorek Henry Newton, Oldham, 
Lancashire.— Dated 29th December, 1855. 

36. Epwarp Hammond BeEntTaLL, Heybridge, Essex.—Dated 4th January, 
1856 


87. Wiu.1AmM Situ, Little Woolston, Buckinghamshire.— Dated 11th 
January, 1856. 

5. WitL1aM BEcKETT Jounson, Manchester, Lancashire.—Dated Ist January, 
1856. 

25. CoLIN MATHER, Manchester, and CHARLES Mitiwarp, Salford, Lan- 
cashire.—Dated 3rd January, 1856. 

27. Joun Fow.er, jun., Bristol.—Dated 3rd January, 1856. 

2952. Sir Joun Scorr Lituigz, Pall Mall, London.—Dated 31st December, 


136. Joseri Scuioss, Wellington-chambers, Cannon-street West, London. 
—Dated 18th January, 1856. 





Notices to Proceed. 

1896. Peter Spence, Pendleton, Lancashire, ‘“‘ Improvements in the manu- 
facture of alum.” 

1897. James Lewis Fiacrtt, Missionary-place, Walworth, Surrey, “‘ An im- 
proved construction of syringe or hand pump.”—Fetitions recorded 20th 
August, 1858. 

1905. WiLL1AM Henson, St. Just, France, ‘‘ Improvements in circular looms 
or knitting frames.”— Petition recorded 21st Jugust, 1858. 

1909. Francis Puts, Roxburgh-terrace, Haverstock-hill, Middlesex, “ Im- 
provements in the distillation of coal.” 

1910. Francis Pus, Roxburgh-terrace, Haverstock-hill, Middlesex, ‘ Im- 
provements in the distillation of bituminous matters and gas tar.” 

1913. Lewis Hieains, Jersey, and ALEXANDER Brown, New York, U.S., 
“« [Improvements in reefing the sails of navigable vessels.” 

1917. Joun Hunter Ropinson, Clement’s-court, London, “An improved 
shirt.” 

1918. WinttAM Horatio HarFiELp, Fenchurch-street, London, “ Improve- 
ments in windlasses.” —Petitions recorded 23rd August, 1858. 

1927. Thomas Hit, Heywood, Lancashire, ‘‘ Improvements in machinery 
or apparatus for punching and shearing metals,”— Petition recorded 25th 
August, 1858. 

1931. Joun Henry Jounson, Lincoln’s-inn-fields, London,.“ Improvements 
in bellows.”—A communication. 

1932. Henry Witson, Watling-street, London, “ Improvements in the 
mounting of band saws.”—Jetition recorded 24th August, 1858. 

1933. JamMES BuLack, Edinburgh, ‘‘ An imprayed mode or means of obtain- 
ing, applying, and transmitting motive power.” 

1935. SaMUEL NEwMAN Ropier, Oak Village, St. Pancras, London, ‘‘Im- 
provements in apparatus for regulating gas.”"—Jetitions recorded 26th 
August, 1858, * 

1938, Tuomas TRoTMAN, Albany-road, Camberwell, Surrey, ‘‘ Improvements 
in hair-pins.” 

1939. JossrH ELuispon, Liverpool, Lancashire, “‘ Improvements applicable 
to reading chairs and other articles used to sit or recline upon.” 

1943. Hervert Witiiam Hart, Fleet-strect, London, ‘ Improvements in 
the application of gas to chandeliers ” 

1947. Witt1aAM Kempe, Holbeck Mills, Leeds, “‘ Improvements in apparatus 

} used for winding woollen and other fabrics on rollers, in order to such 
fabrics being boiled or faced when on the rollers.” 

1948. Jonn Fow.er, jun., Cornhill, and Ropert Burton, Kingsland-road, 
London, “ Improvements in the construction and arrangement of loco- 
motive and other carriages, to facilitate their movement on common roads 
and other surfaces.” 

1949. RicnarD KnieuT, Foster-lane, London, “ Improvements in apparatus 
for erating liquids.”—etitions recorded 27th August, 1858. 

1953. Groner Cooper, Westminster, ‘‘ Improvements in the adjustment of 
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hose in machines for distributing liquid manure and other liquids over 

land, also for an improved method of and apparatus for manufacturing 

the hose to be used with such machines or otherwise, and for gathering 
and puckering canvas, linen, leather, and other textile and membranous 
substances.” 

1954. James Dupre Brasazon, St. Alban’s-place, Haymarket, London, 
“‘Improvements in giving motion by sails to screw and other propellers 
of ships and vessels.”—J’ctitions recorded 28th August, 1858 

1960. GrorGre Daviess, Serle-street, Lincoln’s-inn, London, “ Improvements 
in billiard tables and cues.”—A communication. 

1965. Josiaun Latimer CLARK, Adelaide-road, London, Freperick BRatTH- 
waite, Bridge-street, Westminster, and Gzoret Epwarb Prexce, Bernard- 
street, London, “‘ Improvements in telegraph cables.” | 

1966. Epwarp Lixpnger, New York, U.S., ** Improvements in breach-load- 
ing fire-arms, and ordnance, and in cartridges.” 

1969. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the construction of governors or regulators for steam engines.”—A 
communication from William W. W. Wood and John Rice, Philadelphia, 
Pennsylvania, U.S.—Fetitions recorded 30th August, 1858. 

1988. ALFRED VINCENT NEWT Chancery-lane, London, ‘‘ Improvements 
in the manufacture of alumina.”—A communication from M. Le Chatelier, 
Paris.”—Petitions recorded Ist September, 1858, 

1992. Josep WALKER and JAMES Barnes, Oakenshaw, Lancashire, “ Im- 
provements in blankets and lappings, for machine and block printing, and 
other similar purposes.”— Petitions recorded 2rd September, 1858. 

2001. Grorcr TomLinson BousFieLp, Loughborough Park, Brixton, Surrey, 
“Improvements in knitting machinery.”—A communication.—/etition 
recorded 3rd September, 1858 

2006. WitLiIAM HENRY CHILD, Providence-row, London, “‘ Improvements in 
hair and skin brushes.” —Petition recorded 4th September, 1858 

2014. Joun Fietpen, Woodshade, near Todmorden, Lancashire, “ An im- 
provement or improvements in the construction or building of cops, 
whether of cotton, flax, silk, wool, or other fibrous materials, and also 
for certain utensils thereunto conducting or belonging.” —J’etition recorded 
9th September, 1858. 

2049. Wittiam CLARK, Chancery-lane, London, “‘ Improvements in materials 
for dyeing and printing.”—A communication from Professor Kuhlmann, 
Lille, France.—/etition recorded 9th September, 1858. 

2057. Wintiam Epwarp Newton, Chancery-lane, London, *‘ An improve- 
ment in water wheels.”—A communication. —/etition recorded lth Sep- 
tember, 1858. 

2090. Francis Fowke, Park House, South Kensington, London, “ Im- 
provements in fire-engines.”— Petition recorded 15th September, 1858. 

2187. Matruarus Hiprr, Berne, Switzerland, “‘ Improvements in electric 
telegraphs.”—/Vetition recorded lst October, 1858. 

2240. ALFRED NIcHOLLS, Manchester, Lancashire, and Thomas WALKER, 
Birmingham, Warwickshire, ‘‘ An improved spring-hook, catch, or fasten- 
ing.” — Petition recorded 8th October, 1858, 

2494. ArTHUR Hype Denpy, Fortess-terrace, Kentish-town, Middlesex, 
“Improvements in the construction of breakwaters or wave screens, 
applicable also in constructing bridges, roadways, piers, jetties, landing 
stages, and other structures.” — Petition recorded 8th November, 1858. 

2633. CHARLES Freperic Vasskrot, Essex-street, Strand, London, ‘‘ Im- 
provements in fire-arms and ordnance, and in the projectiles to be used 
therewith.”—A communication from Peter Rector Smith, Rue Ste. 
Appoline, Paris.— Petition recorded 20th November, 1858. 

2657. James Fairweaturr, Dundee, Forfarshire, N.B., ‘* Improvements in 
weaving bags, sacks, and other tubular fabrics.” 
November, 1858. 

2701. CuanLes BurReL, Thetford, Norfolk, “ Improvements in traction 
engines and carriages.”—Petition recorded 27th November, 1858, 

2720 Cates BEpe.is, Leicester, Leicestershire, “‘ Improvements in the 
manufacture of elastic fabrics, and in the machinery employed in this 
manufacture.”— Petition recorded 20th November, 1858. 

2757. WittiaM Ropertson, and James Gurnnis Orcuar, Dundee, Forfar- 
shire, N.B., “‘ Improvements in machinery or apparatus for winding 
yarns or thread.”—Vetition recorded 2nd December, 1858. 

2776. EpoUARD ARISTIDE SERVIER, Paris, ‘* Improvements in pressure and 
fluid level indicators.”—Petition recorded 4th December, 1858 

2799. CuHaRkLes WILLIAMS and WILLIAM ELLiIson, Acton-place, Kingsland- 
road, Middlesex, ** A new mode or method of securing and liberating the 
corks and stoppers of bottles.”—Petition recorded 7th December, 1858. 

2835. ANDREW Barciay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
electric, magnetic, and electro magnetic telegraph ropes or conductors.” 

2839. Georet Frreusson WiLson, Belmont, Vauxhall, Surrey, ‘‘ Improve- 
ments in the manufacture of lubricating oils.”—/etitions recorded 10th 
December, 1858, 

2867. Joun PenpLesury, Crumpsall, Lancashire, “ Certain improvements 
in machinery or apparatus for bleaching or cleansing textile fabrics or 
materials.” 

2865. Davin Rowan, Greenock, Renfrewshire, N.B., ‘‘ Improvements in 
steam engines.” 

2877. Grorek Brit, Wandsworth, Surrey, “ An improvement in matches 
and fusees.”—Petitions recorded 15th December, 1858. 

2905, James Sourter, Edinburgh, Mid-Lothian, N.B., “‘ Improvements in 
apparatus for drying or airing linen or other articles of wearing apparel.” 
— Petition recorded 18th December, 1858. 

2953. Marc ANTOINE FRANcoIs MENNONS, Rue de !’Echiquier, Paris, “‘ An 
improved composition for the protection of certain metallic surfaces.”—A 
communication. 

2957. Joun Suaw, Manchester, Lancashire, ‘‘ A new mechanical combination, 
called an indefinite feed movement,”— Petitions recorded 27th December, 
1858, 





















—L’ dition recorded 23rd 
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2813, and 2813. For “77, Fleet-street,” read “84, Ficet-street.” 


And notice is hereby given, that all persons having an interest in oppos 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazet/e (and of the 
Journal) in which this notice is issued. 









*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1358. B. PREDAVALLE, New Oxford-street, “‘ Motive power.”—Dated 16th 
June, 1858. 

This invention consists of a new mode of working pistons in use in 
ships or vessels, by means of the application of the action of the decanter 
syphon, the short arm of which is immersed in the water rising at the 
bow or head of a ship or vessel in motion, and the long arm of 
which descends towards the water at the stern of the same ship or 
vessel, combined with the action alternately intercepted and restored of 
the vertical pressure of the water in the syphon upon the upper and 
lower parts of a piston or pistons in use for the purpose of giving motive 
power. The invention consists also in the application of the before- 
mentioned combination to the working of a piston or pistons on other 
places besides ships or vessels, that is to say, wherever an adequate 
supply of water and means of discharge thereof can be obtained in the 
immediate neighbourhood of the piston or pistons.— Not proceeded with. 

1365. J. C. Hitt, Abergavenny, Monmouthshire, ‘‘ Apparatus for ascertain- 
ing and indicating the height of water in steam boilers.”—Dated 16th 
June, 1858. 

In carrying out this invention the inventor connects the float in the 
boiler, by means of a rod and chain, cord, or band, to a balance wheel, 
which is provided on the opposite side with a counterbalance weight. 
This wheel is fixed on a spindle, which is mounted in bearings in the 
fork of a vertical steam pipe, and is perforated transversely like the 
spigot of a cock, so that when the hole in the spindle is brought opposite 
to the bore of the steam pipe, steam will be allowed to pass through it 
to the steam whistles or audible signals beyond. It will be understood 





SNE. 


1367. G. Davies, Serle-street, Lincoln’s-inn, London, “ Equilibrium slide 
valve for steam-engines.”—Dated 16th June, 1858. 

The object of the present invention is to obviate in a great measure 
the expense and delay of converting an ordinary slide valve into an 
equilibrium slide valve, by retaining the ordinary valve face, the steam 
induction and eduction passages, and the valve rod, so that only the 
valve itself and its casing require alteration. The form of the valve em- 
ployed is prismatic, and it is enclosed in a well-fitting case or cap, 
which serves as a guide to its longitudinal movement. This casing is A 
shaped, forming two sides of the prism, and the cylinder facing contain- 
ing the steam ports forms its third side. In order to poise the middle 
portion of the valve the steam is allowed to escape round the outside of 
the valve by means of a groove passing round the valve. The steam 
communicates to both ends of the box, either by passing along an 
exterior passage, or through a longitudinal opening or canal formed 
through the valve, in order that there may be th» same pressure at each 
end of the valve. And in order further to counterbalance the outward 
pressure of the steam in the cylinder the sides of the above-mentioned 
longitudinal canal are perforated, so as to admit steam between the 
upper sides of the valve and the casing or cap. In order to compensate 
for the wear produced by the friction of the surfaces in contact, one of 
the sides of the casing is recessed, and is fitted with a moveable face or 
plate which is kept up to its work by means of a wedge or wedges at the 
back, which is or are advanced when necessary by means of a screw or 
other contrivance placed outside the valve box. 








1374. G, HAuE, Tavistock street, Covent-garden, London, “ Motive power.’ 

—Dated 17th June, 1858. 

This invention relates to a mode of imparting motion and power to a 
horizontal shaft, by means of a series of weighted levers mounted on 
centres arranged round the shaft to which it is desired to impart motive 
power.— Not proceeded with, 

1381, Pierre Buaiss Ete Martin, Paris, “Electro motive power.”— 

Dated 18th June, 1858. 

This invention consists in obtaining motive power by means of the 
expansion or dilatation produced in a mixture of combustible gas and 
air, on the same being put into a state of combustion by the electric 
spark, either with or without the aid of steam generated by the com- 
bustion of the said gas and air, or of steam otherwise generated. The 
heated dilating gases may be applied to heat a steam boiler, or the gases 
and vapour combined may be employed in the same manner as ordinary 
steam to produce motion in pistons, &c., or to produce motion by direct 
reaction upon fluids for propelling vessels or otherwise; or they may be 
used for projecting projectiles, and for any other purposes to which such 
sources of power are or may be applicable. 

1385, J. Brapstaw, Bolton-le-Moors, Lancashire, “ Motive power,”"— Dated 

19th June, 1858. 

According to this invention, upon a vertical shaft or spindle a 
disc, rim, or wheel is secured in a horizontal position, such wheel 
being provided with a number of metallic bars permanently mag- 
netised (or to saturation) placed at certain intervals side by side, 
and radiating from the centre of the wheel, the two ‘‘poles” of 
each magnet being placed alternate to that next in succession through - 
out the entire circle. Around the periphery, and slightly above the 
circle of magnetised bars, a series of electro-magnetic coils or helices 
are arranged, their magnets being connected in pairs, the conducting 
wire passing from one coil to another, and forming a complete electro- 
magnetic circuit. The magnets of the magnetic coils project over the 
outer ends of the radial permanent magnets, and according to the 
alternating direction of the electric current, or the polarisation of their 
extremities, Loth repel and attract the poles of the permanent magnets 
alternately, and this causes the wheel or disc upon which they are 
mounted to rotate and give motion to the vertical shaft, from which the 
power may be transmitted by means of any suitable arrangement of 
gearing. The direction or course of the electric current is to be 
changed or reversed by any convenient arrangement of apparatus 
commonly employed for the purpose, as a “ commutator."—Not proceeded 
with. 


1390. R. Hattrox, Willenhall, Staffordshire, “ Engines worked by steam 
or atmospheric power.”— Dated 19th June, 1858, 

In the improved engines a system of levers of the description termed 
“ lazy tongs” is pinned to the crank or to the connecting rod, and to a 
fulcrum, By the employment of these levers the throw of the crank is 
considerably greater than the length of stroke of the piston, and the 
power of the engine is thus to be increased.—Not proceeded with. 

1394. RicuarDd ARCHIBALD Brooman, Fleet-street, London, “ Steam cocks.” 
—A communication,—Dated 21st June, 1858, 

This invention consists in constructing steam cocks in such manner 
that the plugs shall not be liable to stick or jam, and that steam may 
not pass off from the casing in which the plugs are fitted. The plugs 
are made in brass, hollow and conical, and have a small aperture open 
to the steam when passage through the cocks is shut off, which aperture 
leads into a space between the solid top of the plug and a cap or shield 
formed on the lower part of the key for turning the plug. The cap or 
shield is kept from rising by a cover bolted on to the body of the cock; 
in this cover there is a stuffing box, through which the shaft of the key 
works, A screw works through a stuffing box bolted to the bottom of 
the body of the cock, which can be brought to bear on the bottom of the 
plug, and if necessary ease it up off its bearings. The body of the cock 
may, for economy's sake, be made of iron, and the plug of brass ; or the 
whole may be of brass, or gun, or other suitable metal,—Not proceeded 
with, 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, XC. 

1386. R, and T. Wivans, Baltimore, U.S., 
Dated 19th June, 1858. 

The object of this invention is to diminish the variation of resistance 
to the winds and waves which causes a vessel to roll, and also to 
diminish those resistances which prevent the vessel, when “ careened " 
or inclined to one side, from “righting” or returning to its normal or 
upright position, while, at the same time, the patentees obtain increased 
strength and stowage, and a capacity for greater average speed. They 
accomplish these objects by giving to the hull such a form that the 
transverse section of the interior in any part will be represented by a 
cirele. The hull of the vessel having the form proposed is a spindle, 
which may be eonstructed of any suitable materials, and with any kind 
of framing that may be deemed advisable. At every point in its length 
the cross section of the bull is a circle, and its longitudinal axial section 
taken in any direction is formed of two arcs of a circle, 


“Tiulls of steam vessels.” — 


1387. R. and T, Winans, Baltimore, U. 8., “Steam vessel.”—Dated 19th 
June, 1858. 

This invention, which relates more particularly to ocean steamers, 
and has for its object the attainment of a more constant rate of pro- 
gression under different conditions of weather than is attainable in 
vessels of the ordinary form, consists in the combination of a bull 
which may be represented by the two ends of a spindle divided 
transversely near the middle of its length, with a transverse vertical 
propeller occupying a space between the two portions of the spindle, 
which are secured together by a suitable framing or sleeve firmly 
attached to their adjacent ends, and extending over the propeller, thus 
combining the two ends of the connecting frame into a structure pos- 
sessing the requisite rigidity and strength. The invention also 
comprises the frame which is called a “ sleeve,” and the series of plates 
which the patentees call ribs, for connecting the ends of this frame 





that as the float in the boiler is connected to the balance wheel, and the 
latter is secured to its spindle, the wheel and spindle will be constantly 
moving in their bearings, according to the alterations of the level of the 
water in the boiler. The transverse perforations of the spindle of the 
balance wheel ere so arranged as to admit of the passage of steam through 
them, when the water either sinks by evaporation or rises by supply 
from without to given levels or points. 
or audible signals above referred to, a visible indicator may be adapted 





to the vibrating balance wheel.—Not proceeded with, 


In addition to the steam whistles | 





respectively with the adjacent ends of the two compartments of the 
vessel, steadying the vessel in the manner of a keel, and together with the 
sleeve directing the water to and from the blades of the propeller. And 
it further consists of means for affording ingress to, and egress from, 
each of the two compartments of the vessel, and a communication 
between, and a means of ventilating them. The vessel is to be con- 
structed of any suitable materials, and with any kind of framing, 
bracing, and decks that may be deemed advisable. The general figure 
of the hull is that of a spindle whose transverse section in any partis a 
circle, and whose Jongitudinal section through the axis in any direction 
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is formed of two arcs of circles, or other curves, or series of curvesand 
lines, that by their rotation about the axis will generate a spindle. 
1388. R. and T, Wixans, Baltimore, U. 8., ‘Ocean steamers.”—Dated 


19th June, 1858. 
This invention consists in the combination of a vertical transverse 


trunk within the hull of a vessel, with a screw propeller of large 
diameter, whose blades shall project beyond the outline of the bull. 
1389. KR. and T. Winans, Baltimore, US8., ‘‘ Combining the engines and 
propeller shafts of steam vessels.”— Dated 19th June, 1858. 
This invention consists in the combination of two engines, or sets of 
engines, with an intermediate vertical transverse propelling wheel, to 
the shaft of which the engines are directly connected. 


Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &¢. 
1270. R. Orr, Glasgow, N.B., ‘‘ Apparatus to be applied to various machines, 
and in the manufacture of yarn or thread.”—Dated 5th June, 1858. 

This invention relates to improved apparatus designed to render 
uniform the effect of the drag or frictional resistance by means of which 
the yarn or thread is wound upon the bobbin in various machines used 
in the manufacture of yarn or thread, such as throstles and doubling 
frames. In order that the effect of the frictional resistance may be 
rendered uniform, it is necessary that such frictional resistance be 
gradually increased as the quantity of yarn or thread gradually increases 
on the bobbin, and as its tensional strain or pull in consequence acts with 
gradually increasing leverage to turn the bobbin. In the improved 
apparatus a comparatively slow and duly proportioned motion, or a 
gradually increasing pressure, is imparted by the machine itself to a bar 
or other piece or pieces so connected with the frictional appliance or 
appliances employed at by such motion or pressure to gradually increase 
their resisting action. The improved apparatus is susceptible of various 
modifications, 

1280. J. M. Dun.or, Manchester, Lancashire, ‘‘ Apparatus for sizing 
fibrous materials.”—Dated 7th June, 1858, 

This invention consists in employing squeezing rollers in sizing 
machines, or dressing frames covered with vulcanised india-rubber, or 
any compound thereof with other materials, either hard or elastic, 
according to the purpose for which they are desired, In order to make 
the elastic india-rubber covers of the required size and form, and to 
make them straight and uniform in substance, they are vulcanised in 
moulds, and upon mandrils adapted for the purpose. Each of the 
elastic india-rubber covers is enlarged or expanded, so that the body of 
the roller may enter therein, which cover is afterwards allowed to 
collapse and fit tight upon the roller, the exterior or surface of the 
cover being afterwards turned or ground perfectly true to the exact 
diameter and form required. ‘The hard vulcanised india-rubber covers 
are vulcanised upon the rollers themselves placed in suitable moulds, the 
covered rollers being afterwards turned or ground as required, 

1285. J. M, Dunxior, Manchester, Lancashire, ‘‘ Bowls or rollers used in 
machines for printing fibrous materials.”— Dated 8th June, 1858, 

This invention consists in covering the bowls or rollers employed in 
machines for printing fibrous materials with vulcanised india-rubber, or 
compounds of vulcanised india-rubber, with other materials or substances, 
either hard or elastic according to the purpose for which they are in- 
tended to be used. 

1297. F. A. Garty, Accrington, Lancashire, ‘ Dyemg cotton and other 
fibrous materials and fabrics.”—Dated 9th June, 1358. 

This invention consists in applying for dyeing purposes the colouring 
matter contained in the soap waters or clearing liquors of dyers and 
printers (but principally those of Turkey red dyers), in which cotton or 
other fibrous materials or fabrics previously dyed with madder, garancine, 
or other preparation of madder, have been washed, cleared, or brightened. 


.~ 








Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

1438, J. Tayvior, Swanton Novers, Thetford, ‘* Improvement in the con- 
struction of horse hoes, applicable also to drills.”— Dated 25th June, 1858. 

The chief object of this invention is to simplify the construction of 
horse hoes, and to give to the attendant more complete command than 
heretofore over the implement when in work, so that while guiding the 
hoes he may instantly throw them up out of action, and thus avoid the 
lability, common to horse hoes of even the most approved construction, of 
their swaying about, and cutting up the crop during the time requisite 
for lifting the hoes free of the ground, These advantages are attained 
by mounting the hoes on independent levers, which are severally jointed 
to the forward end of a balance frame, which is both capable of rocking 
and sliding upon its fulcrum, amd can therefore be moved both vertically 
and horizontally by the same guiding shaft or lever. 

1443. Wittiam Woorer, Gloucestershire, ‘“‘ Improvements in implements for 
paring, hoeing-out, and clearing land, and for depositing seed.”—Dated 
26th June, 1858, 

This invention consists in additions to, and improvements in, an 
implement for which letters patent were granted to the inventor, for 
Great Britain, the 27th Nov,, 1856. In the specitication of his former 
patent the inventor shows the turn-furrow fixed on to the stem by means 
of a bar rising from the stem. Now, for such purposes as raising turnips 
from the row, it is necessary to remove the turn-furrow, and in order 
that there may be no impediment he removes the bar rising from the 
stem, and connects the turn-furrow to the stem by means of a bolt carried 
from the back of the turn-furrow down through the stem. Thus, when 
the turn-furrow has to be removed, there will be no parts to interfere 
with the proper action of the implement as a parer or hoer-out or 
cleaner of turnips, and for other like purposes. In order to make the 
implement act as a drill he fits on to the axle of the hind wheel, which is 
prolonged for the purpose, one or more sheaves, over which a strap or 
band is passed communicating with a revolving wheel or dropper fixed 
under a seed-hopper placed at the rear of the beam of the implement. 
For some purposes he fits a revolving pulveriser or harrow in the shape 
of a boss, with radiating arms or tines upon the axle of the hind wheel 
of the implement, the axle being prolonged for its reception. Lastly, 
he fits a tip of steel upon the share or stem, and makes a notch in the 
turn-furrow at bottom for its reception.—.ot proceeded with. 


1446. D. Camprett, Kirkaldy, Fife, ‘‘ Grubbing and harrowing land- ‘oller,” 
—Dated 26th June, 1858. 

This invention consists of an agricultural implement calculated to do 
the work of both grubbing and harrowing in one machine, The ma- 
chine which the inventor proposes to employ for this purpose consists 
ofa strong wooden or metal framing, having shafts attached thereto, 
either for one or more horses, the lower part of the framing being made 
V-shaped. At the bottom of the framing, and between the sides thereof 
is placed a roller, the axes whereof are inserted in the lower part of the 
framing revolving therein. On the outer surface of the roller are 
placed at intervals metal spikes running in a straight line from end 
to end of the roller, Between each row of spikes are placed rows of 
small spade-shaped pieces about the same length as the spikes. It 
will appear by the foregoing that as this roller revolves it has the 
effect of grubbing and harrowing at the same time, as well as saving a 
great deal of labour in cross-ploughing. For the purpose of easy con- 
veyance a pair of wheels are to be placed on the ends of the roller.— 
Not proceeded with. 

1453, J. Luis, Welbeck-street, Cavendish-square, London, “ Machine for 
reaping corn.”—A communication,—Dated 28th June, 1858. 

This invention cannot be described without reference to the drawings. 
— Not proceeded with, 

1456, J. C. Coompr, Alfred-place, 
Dated 28th June, 18538. 

The inventor prepares a retort of such a form as will give the largest 
amount of evaporating surface, and fixes with it a fan or agitator so as 
to be thrown into action at will, He also arranges the head or cover 
so as to have compartments, or permit of vessels to be suspended or 
enclosed for the purpose of containing deodorising or disinfecting 
chemicals, The beak of the retort may or may not terminate in a 
vessel of water, as found necessary. Having procured night soil, or 
similar fecal matters, he places them in the retort, mixing them with 


Newington-causeway, ‘* Manures,”"— 





magnesian lime stone, or other similar salt, and by means of the 


agitator renders the mixture perfectly homogeneous. He heats the 
retort by means of steam, and continues to desiccate the mass till 
nearly deodorised, which he effects by means of chlorine gas or other 
disinfecting agents, generated and liberated at will from the chambers 
in the head or lid of the retort, and which absorb or decompose the 
noxious gases set free from the mass. To the compound now formed 
he proposes to add soluble super-phosphate, or silicates, and then con- 
tinues the desiccation in the retort until the mass becomes nearly dry. 
It may then be ground up and mixed with blood, peat, charcoal, and 
other similar matters, as may be requisite for the particular crops to 
which, as a manure, it is to be applied.—Not proceeded with, 





Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Se. 
1347. J. CLinton HeNpERSON, Albany, New York, U.S., ‘‘ Stoves.”—Dated 
lith June, 1358. 

The nature of this invention consists of a combustion chamber above 
the fire, and within a radiating chamber, whereby the products of com- 
bustion (such as smoke and gases from bituminous and other coals or 
fuel) are confined within the first combustion chamber, where th2y are 
submitted to sufficient heat to produce a perfect combustion; and then 
they pass into the outer casing forming the radiating chamber, from 
which the heat is communicated to the surrounding atmosphere, or to 
the substance to be heated. 

1391. H. Becvu, Merville, France, ‘‘ Laths.”—Dated 19th June, 1858. 

This invention relates to manufacturing laths used for plastering 
purposes, and in making them in combinations of two, three, four, or 
other combinations of greater number, instead of singly, as at present 
used, The patentee makes the laths in the form of perforated boards 
or sheets, of a width and length according to the wood to be used, or 
other circumstances. He perforates, or forms the separation openings 
of the laths to receive and hold the plaster by piercing battens or planks 
with parallel slits, of a length corresponding with the distance between 
the joists or timbers on which they are to be nailed, and leave a solid 
piece at the parts in contact with the joists, &ce. After piercing the 
battens, which may be done by punching, or by circular saws, or by 
other means, he cuts them into thin boards or sheets. In this state 
combined laths are ready for use, Laths of this manufacture are 
quickly and firmly secured in position, by driving the nails through the 
solid part of the board or sheets, besides requiring a much smaller 
number of nails than is used for ordinary laths to cover the same 
surface, 








1399. W. Turirr and A. Hien, Bedford-street, Commercial-road East, 

“* House water-closets.”— Dated 2ist June, 1853. | 

These improvements in house water-closets relate to the application | 
of certain gear or parts for actuating the water supply valve, and also the | 
tumbling basin or soil pan, the motion being communicated thereto by | 
the rising and falling of the seat of the closet by the weight of the per- | 
son sitting on and removing therefrom. For this purpose the inventor 
employs two levers, the one of which is placed in connexion with the | 
seat of the closet, the other with the arm on the axis of the tumbling pan | 
or valve, and also with the valve to admit the supply of water. These | 
levers are placed in such relation to each other that a catch suspended to | 
the end of the first lever (that connected with the seat), when the seat 
is depressed and the catch raised, swings over a stop formed on the pan 
lever. The catch lever is weighted so that when the person seated 
rises, the catch descends, and imparts motion to the valve lever, but 
again releasing itself before it arrives at its lowest position. The valve 
for the supply of the water is placed in a small cylinder, having a 
horizontal partition, through which the valve rod passes up to the 
lever before mentioned. The water valve is placed in the bottom of 
this small cylinder, and when opened, admits the water, which passes 
from thence by another pipe, and enters the pan or spread of the 
closet. The water admitted and passing through the lower part of the 
small cylinder by its pressure raises a small valve in the partition before 
mentioned, and enters a space between it and an inverted cup leather 
fixed to the valve rod. The water thus entering prevents the descent of 
the valve, when the weighted lever falls, by reason of the water having 
no other escape than by a small return passage through the partition, 
which retards the closing of the valye more or less, and causes it to 
shut slowly.— Not proceeded with. 





CLass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defence, Gun Carriages, Sc. 
1435, P. R. Smrru, Paris, “ Fire-arms and ordnance, and the projectiles to 
be used therewith.”—ated 25th June, 1858. 

This invention consists, Firstly, in certain means of constructing the 
barrels of fire-arms, which will make them last longer, and prevent them 
from bursting. Secondly, in the use of certain pieces which, added to 
the projectiles, will give to the fire-arms when smooth inside the same 
advantages as the rifled ones. One mode of constructing the barrels is 
as follows :—The inside part of the barrels being of iron or steel, a long 
conical cylinder composed ot several metals is mounted upon it, and 











occupies nearly the whole length of the barrel. | Upon this cylinder are 
placed rings of two thicknesses, screwed one with the others, and placed 
in such a manner that the joints of the rings of the first thickness are 
covered by the centre of those of the second. The 
corresponds to the place where the pivots are to be is made with the said 
pivots. Another mode of constructing the barrels consists in casting 
the outside of the barrel with pivots of cast-iron, bronze, or any other 
metal, and after having bored the inside, it receives a cylinder of steel, 
which has been prepared to fit exactly the inside of the first part, 
and so as to fix securely the two paris together. The one outside is 
heated before the steel cylinder is introduced in it, the diameter of 
which is a little larger than the bore in the casting. By this means the 
two parts in cooling are intimately united together. The touch-hole is 
formed by a pin screwed in the two pieces, and in the centre of which 
two holes are made, one in straight line and the other obliquely, and 
the nipple which is to receive the percussion cap is placed upon one of 
the said holes. To do away with the helical rifling inside the fire-arms, 
the inventor proposes to make use of certain directing pieces, which 
are composed of one bottom and some inclined branches. The pro- 
jectiles are furnished with grooves inclined towards the axis. The 
said grooves are destined to receive the branches of the directing pieces, 
which may be employed with projectiles of any shape, and destined to 
any kind or any shape of fire-arms. The directing pieces are made of a 
metal softer than the one of which the fire-arms are made of ; con- 
sequently, the last named will not suffer by the friction which will be 
produced by the departure of the projectile, and, as the directing 
branches are inclined, the projectiles will be forced helically as with 
the rifled barrels, although the barrels of the fire-arms and ordnance 
are perfectly smooth,— Not proceeded with. 





CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 

1344. G, Neaut, Northampton, ‘* Gas stoves and utensils to be used with 

the same. "— Dated lth June, 1858. 

This invention cannot be described without reference to the drawings. 
1357. J. Rupee and J. Warwick, Birmingham, “‘ Tools for making certain 
portions of umbrellas, parasols, and lingoes.”—Dated 15th June, 1858. 

According to this invention machinery is arranged or combined in 
the following manner :—The steel wire is placed on a swift or recl, and 
the wire is drawn in at intervals; and when a sufficient portion is drawn 
in to make a stretcher for an umbrella or parasol, the wire is cut off to 
the proper length, and by another pair of tools the other end of the 
piece or length cut off is split. The piece of wire so treated is then, by 
the action of the machine, carried laterally to two sets of tools—one to 
act on one end to flatten it, and the other to flatten the forked or split 
end. The piece or length of wire is then again’ carried laterally by the 
working of the machine to two sets of tools, one set to punch one end, 
and the other set of tools to open and shape the forked or split end of 


outside ring which | 








the stretcher. The stretcher thus formed is then, by the working of 
the machine, moved laterally and delivered. The sets of tools above 
mentioned for cutting, splitting, flattening, punching, and shaping the 
forked or split ends are such as have been before employed for perform- 
ing the like processes. In making lingoes, the combination above 
described is somewhat varied, as the ends of these articles do not re- 
quire splitting, but simply flattening and piercing. In fixing the middle 
piece or joint of brass of the usual V-shape to the steel ribs of 
umbrellas and parasols, the tools are so formed and worked as to fix the 
iddle piece at one operation. The bed, die, or tool, whether made of 
one or more pieces, has a slot through it, and a groove in the top, in 
which the rib is received and supported. Across the slot is a shaping 
tvol, which corresponds in width with the brass piece, which is to be 
fixed to arib. On the edge of this tool isa recess corresponding with 
the form of the edge of the middle piece when finished. A split or 
double tool, the prongs of which are elastic, descends through the slot 
in the bed tool, and on either side of the brass or middle piece, by which 
the edges of the groove formed in the edge of the brass or middle 
piece are gathered over the rib, and are then pressed on and finished 
simultaneously with the shaping of the other edge of the middle piece 
in the hollow tool across the slot in the bed tool, the spring tool being 
caused in its descent to come somewhat nearer together than the 
prongs are when they are free. 
1369. J. H. MarspEN, Manchester, ‘“* Hats.”—Dated 17th June, 1858, 

This invention consists in manufacturing hats with a body formed of 
straw, grass, chip, palm leaf, or other similar material, and a brim made 
of felt, or of gossamer, or other suitable material. By this combination 
hats combining great durability with lightness may be produced.—Not 
proceeded with, 

1880. W. Spence, Chancery-lane, London, ‘‘ Clogs, shoes, or supports for 
the feet.”—A communication,—Dated 18th June, i85%. 

This invention consists in the general features of the mode of con~- 
structing such articles hereafter described. The sole is of thin metal, 
with a hinge to give it the required flexibility. At the hinder end of 
the sole there is a kind of a shell of leather, or of metal, into which the 
heel of the boot or shoe may be fitted, and at the fore part of the same 
there is a toe piece also of leather or of metal. A blade or skate of 
metal corresponding with the form of the shoe, and hinged like the sole, 
is rivetted or otherwise fastened tothe latter. There is an ear or lugon 
each side of the sole at the hinder part, in which is inserted a stud for 
the purpose of holding each end of a strap of leather, india-rubber, 
gutta-percha, or other similar material for confining the foot on the sole 
as required. A small plate of metal is inserted in the strap, such plate 
of metal having in it a hole to receive a connecting button or stud, and 
the connexion between the end of the strap and the ear or lug is hidden 
by means of a covering button, which may be ornamental. By this 
mode of connexion the strap may, by turning on its clasp, be adapted to 
the height of the instep of the foot. The invention is not confined to 
the material employed, nor to the number of hinges.— Not proceeded with. 





| 1896. J. Lawprr, Lieutenant and Brevet-Captain East India Company’s 


Army, ‘‘ Carrying knapsacks,” &c.— Dated 21st June, 1858, 

This invention consists in attaching two straps to the fore part of the 
body of the trousers, one strap on each side, the two to be united by 
buckle or other similar fastening when on the wearer. Through an 
aperture made for the purpose in each side of the coat the inventor 
connects this strap by hook to the waistbelt, and brings straps attached 
to the knapsack or weight to be carried over the shoulders, one on each 
side, and connects these straps to the waistbelt, or if preferred directly to 
the straps on the trousers. The bottom of the knapsack or weight to be 
carried is furnished with a steadying strap which is connected at back to 
the waistbelt,— Not proceeded with, 


Crass 8.—CHEMICAL. 


Including Special Chemical and Phamaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 





1363. See Class 3. 
1376. C. Crockrorp, Holywell, ‘Treatment of the ores of zinc, and in 
spelter-making.”—Dated 17th June, 1858, 

This invention relates to the treatment of the ores of zinc, and to the 
making of spelter, and consists, First, in utilising the sulphur contained 
in the sulphuret of zinc; Secondly, in the mode of treating the carbonate 
of zine for the purpose of obtaining carbonic acid and other products, 
therefrom; Thirdly,in the mode of obtaining products from the zinc 
vapours passing through the flues of retort furnaces used in spelter- 
making ; and Fourthly, in treating the residue left in the retorts after the 
process of reduction is completed. In carrying out the first part of his in- 
vention the inventor so constructs a furnace for calcining the sulphuret of 
zinc that the sulphuret of zinc is introduced continually in small quantities 
at one end of a chamber, the floor of which is heated by a fire and flues 
underneath, and exposed in its passage from one end to the other of the 
said chamber to the action of a current of heated air, by which the 
sulphur is converted into sulphurous acid, which is carried of in a nearly 
continuous stream, and may be applied to the manufacture of sulphuric 
acid, or to any other purpose for which sulphurous acid may be required. 
By the construction of such a furnace, from which a practically con- 
tinuous stream of sulphurous acid is obtained, and also by the applica- 
tion of the surplus heat from such furnace to the heating of air 
intended to be passed in a current over the sulphuret of zinc, he effects 
a considerable improvement in this part of the manufacture. In carry- 
ing out the second part of his invention, the carbonate of zinc is placed 
in a suitable vessel and treated with sulphuric or muriatic acid, by which 
the carbonic acid is given off, and may be collected and applied to any 
purpose for which carbonic acid may be required, The sulphate or 
muriate of zinc formed by this process may be collected, and applied to 
any purpose for which those salts may be required. This part of the 
invention relates to the mode of treating the carbonate of zinc, for the 
purpose of generating carbonic acid, and forming the sulphate or 
muriate of zinc. In carrying out the third part of the invention he 
proceeds as follows :—Into the flues of the retort furnace used in spelter- 
making a stream of muriatic acid gas and a jet of steam are injected, by 
which means the oxide of zinc or zinc fumes passing through the said 
flues become converted into muriate of zinc, which may be condensed 
and collected at a point in the said flues where the temperature becomes 
sufficiently low for such condensation; or the vapours passing through 
the said flues are exposed in their passage to a shower of muriatic or 
any other acid capable of dissolving the oxide of zinc, and the muriatic 
or other zinc salt thus formed may be collected in a suitable reservoir. 
He does not claim any particular form of apparatus for effecting this, 
but what he does claim as novel is, the application of acids, either in 
vapour or liquid, to the fumes passing through the flues of the retort 
furnaces used in spelter-making. In carrying out the fourth part of his 
invention he proceeds as follows :—The residue from the retorts after 
the process of reduction has been practically completed, consists of 
about equal proportions of oxide of iron and oxide of zinc, and this being 
mixed up with a small quantity of elay or lime, or both, is submitted to 
the action of a blast in a small cupola or blast furnace, the vent of 
which is conducted into a cistern of water. By this means the iron will 
be reduced, and may be drawn off at the tap-hole of the furnace, and 
the oxide of zinc will be carried forward into the cistern of water, 
where it will be deposited, and may be collected for use. What is novel 
in this part of the invention is the treatment of the residue from the 
retorts used in spelter-making by means of a blast furnace in manner 
described.— Not proceeded with. 

13*2. F. G. Spmssure, Dresden, Saxony, ‘‘ Tungstic acid and certain of its 
salts.”—Dated 19th June, 1858. 

The inventor takes wolfram, or ores of tin containing wolfram, and 
mixes it with bisulphate of soda or potash, or with a mixture of 
sulphate of soda or potash and sulphuric acid, or with a 
mixture of muriate of soda or potash and sulphuric acid, and subject 
the same toa red heat, until the wolfram is separated into tungstic acid 
and sulphate of iron and magnesia. He decolours acetic acid by boiling 
a solution of coloured acetate of lime or lead with tungstic acid, whereby 
the colouring matter is precipitated with the tungstate of lime or lead, 
and acetic acid is left in solution. He then combines the acetic acid 
with oxide of lead or barytes, and precipitates with tungstate of soda, 
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whereby he obtains tungstate of lead or barytes, and pure acetate of 
soda. He prepares tungstate of soda or potash by boiling wolfram, or 
tin ores containing wolfram, under pressure, in solutions of caustic soda 
or potash. He also decolours acetate of lime or lead by adding tungstate 
of soda to their respective solutions. Lastly, he obtains tungstate of 
lead barytes, strontian, or lime, by boiling their respective sulphates or 
carbonates with or without pressure in a solution of tungstate of soda or 
potash; or by heating in a furnace either of the above sulphates or 
carbonates previously ground with dry tungstate of soda or potash, or 
dry tungstic acid.— Not proceeded with. 

1393. H. H. Henson, Parliament-street, Westminster, “ Preserving or 

waterproofing ropes, strands, cordage, cables,” &c.—Dated 21st June, 

1 











The inventor subjects the ropes, or other similar articles, or strande, 
to be made into ropes, &c., to a coating of wax, or resin, or glue, or 
gum, such as shellac, or india-rubber, or gutta percha, or other gum, or 
of vulcanite, or marine glue, or oil paints, pitch, tar, varnish, or japan, 
or solutions of any of these in naphtha, turpentine, or other solvent, or 
mixtures of any two or more of them ; and he passes the strand or rope, 
&c., if required, through a set or sets of grooved rollers, or finishes in 
the ordinary manner. Or he saturates the fibre, the rope, or other 
similar article, when manufactured, or during or previous to the 
process of their manufacture with any of the above-mentioned 
materials, or with tallow mixed or unmixed with arsenic or with 
tannin, with or without subsequent subjection to fatty matter; or to a 
mixture of water, sulphate or silicate of potash, and aluminia, and 
compounds of lead, or to a saponacecus matter, and subjection to the 
action of silicate solutions; and he effects this saturation by immersion, 
or by means of pressure, or exhaustion, with suitable vessels and 
chambers. Or he passes the rope, or other similar article, when com- 
pleted, through a mixture of asphalte, vulcanite, marine glue, gutta- 
percha, or other similar material, and then passes the rope through 
rollers, grooved or elastic, to give it any desired form, and dusts it with 
siliceous compounds, vegetable or animal dus‘, or powder, or covers it 
with hemp. Or he covers the rope, or each strand to form the rope, 
&c., with a covering of pure or mineralised caoutchouc, 

1395. RicHARD ARCHIBALD BrooMan, Fleet-street, London, ‘* Treating wood 
to preserve and colour it.”— A communication.— Dated 21st June, 1°53. 

These improvements consist, First, in extracting the air from the 
pores or cells of the wood to be treated ina close vessel; in then ad- 
mitting steam, which may or may not be superheated, to the said vessel, 
which steam will enter, heat, and expand the pores or cells of the wood; 
in then withdrawing the steam, and finally in forcing, preserving, or 
colouring fluids into the said vessel, and into the expanded pores or 
cells of the wood. The preserving fluids employed are the metallic 
salts in solution, principally the sulphate of copper, with which is 
sometimes combined, sea salt, or sulphate of soda, or both. The 
colouring fluids employed may be of any suitable kind. The improve- 
ments consist, Secondly, in the employment for the purpose described of 
a cylindrical or other vessel with a moveable end or cover attached to it 
by hooks or screws, with a ring of india-rubber between the two, with 
which vessel are also combined a pump for exhausting it, a 
boiler for supplying it with steam, and reservoirs for supplying it 
with preserving and colouring fluids, together with suitable 
pipes, taps, valves, pressure gauges, &c. The improvements con- 
sist, Thirdly, in treating telegraph posts and other pieces or lengths 
of wood by smoothing one of the ends of each, and piacing upon the 
smoothed end a ring of india-rubber, and against that a dise or dises of 
wood or other material, so as to form a closed chamber within the 
india-rubber ring, and by forcing a preserving fluid into this 
chamber under great pressure, hydraulic or other, until the said fluid is 
caused to penetrate and pass through the timber, saturating the same. 
The discs are temporarily secured to the ends of the posts by bolts or 
screws, or otherwise, and have a hole in the centre to admit the fluid. 
By connecting a number of flexible tubes to one feed pipe and hydraulic 
or other apparatus, and leading each flexible tube to a post, any number 
of posts may be treated simultaneously, By means of this invention a 
continuous current of steam may be passed through or into the wood 
under treatment, and withdrawn from the same by the action of the 
condenser, so that it will not condense in the pores of the wood. The 
employment of a separate condenser in communication with the vessel 
containing the wood also prevents that cooling down of the said vessel 
which results from the system of direct jet condensation. If the pre- 
serving and colouring solutions be introduced hot they will tend to still 
further distend the pores of the wood which the steam has already 
distended, and thus to impregnate the wood more effectually than 
otherwise. 

1411. P. Brown and B. Youne, Spa-road, 
lead.”—Dated 22nd June, 1858. 

According to this invention, nitrate of lead, however obtained, is, 
while in the form of a solution, placed in a suitable vessel and submitted 
to the action of streams of carbonic acid gas, cbtained by preference 
from the calcination of chalk or carbonate of lime in a closed vessel or 
retort. Or the carbonic acid gas may be generated by the chemical de- 
composition of any other cheap and suitable carbonate. The carbonic 
acid gas is passed into the vessel containing the nitrate of lead solution 
until the solution has become saturated with carbonic acid, a coil of 
pierced pipe or suitable and well known arrangement being employed, 
for effecting the distribution of the acid through the liquor. To this 
saturated solution the patentees next add an excess of caustic alkali, 
say caustic soda, which immediately enters into combination with a por- 
tion of the nitric acid that was before combined with the lead, and forms 
nitrate of soda. The metal thus liberated combines in its turn with the 
carbonic acid in the solution and becomes converted into a carbonate of 
lead, which, being insoluble, immediately precipitates and falls to the | 
bottom. The chemical action thus set up is continued until! the nitrate has 
been converted into carbonate of lea!. The supernatant liquor is then run 
off from the vessel, and the carbonate of lead is subjected to lixiviation 
in a strong solution of lime, assisted by the action of a stirrer, by which 
means all the free acid remaining in the carbonate will be taken up or 
neutralised. After the carbonate of lead has been allowed to settle the 
lime water is then drawn off. The precipitate, which is the pure white 
lead of commerce, is next to be removed from the vessel, and dried 
either by natural or artificial means, after which it wiil be ready for the 
market, 








Jermondsey, Surrey, ‘* White 


Ciass 9.—ELECTRICITY. 


Including Electrical, Magnetic, and Electro-Magnetic Apparatus, 
Ulectric Apparatus, Galvanic Batteries, &c. 

1449. W. H. Preece, Bernard-street, Primrose-hill, Middlesex, and J. L. 
Cuark, Adelaide-road, Haverstock-hill, Middlesex, ‘ Electric telegraphs.” 
—Dated 26th June, 1858. 

In carrying out this invention the ends of the line wires are each, as 
heretofore, bound round or fixed to an insulator, fixed to a suitable ter- 
minal arm ona post or upright. A leading-in wire coated with gutta- 
percha is attached to the end of each line wire near where it is fixed to 
the insulator, and such coated leading-in wire passes up through a 
tubular insulator, which is fixed at its upper part into a cast iron or 
other suitable arm which is hollow. The coated leading in wire having 
passed into the hollow arm from the tubular insulator, is conducted 











down in a hollow in the post or upright to which the arms are fixed. 
The hollows interior of the insulator and the arm where the coated wire | 
passes are filled up with cement. By these means the portions of the | 
leading-in wire which are within the insulator and the arm will be pro- | 
tected, and the insulation insured. The leading-in wires are attached 
to the line wires by binding screws intermediate of the tubular insu- 

lators and the line wires. It is preferred that the tubular insulators 
through which the coated leading-in wires pass into the hollow arms 
should have an inverted insulating cup surrounding the hollow or tubular | 
central part. | 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1233. JosgrH Lane, Garstang, Lancashire, “‘ Signalling on railways.”— Dated 
Ist June, 1858, 
The inventor proposes at certain distances along th line of railway to 
fix, by means of uprights, certain horizontal levers, which vibrate with } 





a slight foree; these levers are connected by means of pulleys and cords 
with each other, and also with a bell or gong, or other sounding instru- 
ment, at the stations along the line of railroad; the levers are placed or 
suspended at such a height that a stud fixed upon a chimney or other 
part of the engine will strike them, cause them to vibrate, and thence, 
by means of pulleys, cords, and other levers, act upon the bell at the 
station, indicating to those in the latter that the engine has passed a 
particular point; the intermediate communication between the signal 
and the station may either be above ground or underneath. When the 
station-master, or any one at the station, wishes to communicate with 
the engine-driver when the train is in motion, he effects it by actuating 
upon a vibrating lever suspended at any part of the railway, and com- 
municating by means of cords, pulleys, and other levers with the station ; 
the lever is so arranged and balanced that at the will of the operator it 
can be brought into such a position as to act upon a key, which is 
attached in a peculiar way to the whistle of the engine, and by liberating 
it cause the whistle to act at the moment it passes the point, and draw 
the attention of the driver. These levers can be arranged at as many 
points as may be thought necessary, and capable of being put in position 
for acting upon the whistle, not only by the station-masters, but by 
others along the line.—WNot proceeded with, 
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Joun Mannuarpt, Munich, Bava 
turing of peat fit for fuel, and for the squeezing or forcing of fluids out 
the s turf, peat, or similar substances.”—Dated 2nd June, 

This invention cannot be described without reference to the drawings. 

1238. D. Service, Barrhead, Renfrew, 
surfaces Dated 2nd July, 1858. 

In Wright's mould-making machine a tool heated by gas is made to 
reciprocate vertically by a treadle, so as to enter down into the wooden 
block placed below it, and burn in the parts of the mould correspond- 
ing to the devices or raised portions of the casting, which is afterwards 
to be taken from it and used in printing. The pattern or device is 
formed or shaped by moving the wooden block by hand, being previously 
drawn or marked on its surface. According to the present invention 
the reciprocating tool above the wooden block is connected by any 
convenient mechanical arrangement to a similar reciprocating tool, 
which works into the wooden block from below in such a way that 
the two tools act simultaneously, one entering the block downwards as 
the other enters it upwards. Provision is made for heating the lower 
tool by means of gas, and for producing an air current to cause the 
gas flames to be properly deflected for that purpose. The tools are 
by preference fitted into square sockets, in their holders, so as to be 
incapable of turning, and arrangements are made for adjusting the 
positions of the tools. Thus the lower tool holder is made to turn and 
fix in any position, and the upper tool holder is made adjustable in two 
directions at right angles to each other, by screws or otherwise, so that 
the upper tool can be placed directly in line with the lower - tool. 
With this apparatus the pattern or device only requires to be drawn 
and put on the top side of the block, and whilst the operator moves 
the block, just as if he was producing only one mould by the ordinary 
machine, by the improved machine he makes two moulds simultaneously, 
one on each side of the wooden block, and one the reverse of the other. 
Thus, if moulds are being formed for a“ pine” device, in one casting 
the head of the pine will be to the right hand and in the other to the 
left hand. 








inery for the manufac- 





1858. 








Apparatus for producing printing 






1246. W. Cuayton and J. Gooprettow, Blackburn, Lancashire, “ Pistons 
for pumps.”—Dated 3rd June, 3 
This invention consists in extending the depth of the piston packing 
so that it may project or stand above the piston cover, the upper edge 
or flange of such projecting packing being bevelled inwards so as to 
prevent the lodgment of sand, &c., on the flange and to ensure its de- 
posit on to the top of the piston, or to be carried off by the water, and 
thereby prevented from working or grinding between the piston and the 
cylinder, to the great injury or destruction of both. This extended or 
projecting packing may be employed in connexion with any arrange- 
ment of piston, whether composed of elastic rings, metallic or other- 
wise, or might be so arranged that an extension of the piston top or 
cover should effect the same purpose; and a second advantage is 
derived in connexion with the air pump by thus increasing the working 
surface of the piston, as greater durability of the piston is thereby 
obtained, 





1250. G. Dattoyn, Lymington, “ Furnaces for smelting the ores of iron and 
other minerals.”—Dated 3rd June, 1858, 

The furnace preferred by the inventor will be much smaller than the 
furnace in general use, and the body will be oblong, narrow at the base, 
gradually enlarging until the maximum of diameter has been attained, 
and will then either be carried up straight, to be gradually reduced in 
area; a good working rule being to make the breadth at the mouth 
double that at the base of the furnace. The feeding doors should be 
carefully fitted so as to exclude as much as possible the outer air, and 
the mouth of the furnace may be surrounded in the usual way with a 
feeding gallery. Above the feeding doors the furnace may be at once 
contracted to the dimensions of a chimney or flue, which may be of any 
desired form, oval or oblong being preferred; and such chimney or flue 
is to be provided with an exhausting fan or other mechanical contri- 
vance for creating draught. To supply melting power he places on one 
or both sides of the furnace one or more fires, such as are commonly 
used in reverberatory furnaces, and forces air into the ash-pit by a fan 
blower, or by any other means of mechanical pressure. Between the 
fires and the base of the furnace he places a crucible or well to receive 
the iron and slag, which is to be tapped or allowed to flow off in the usual 
manner, At the back of the fire-place he constructs an air-chamber 
communicating with the fire-place above the bars by several openings. 
This air chamber may communicate directly with the ash-pit, or 





may be closed from the ash-pit, and supplied with air from 
chambers at the sides of the ash-pit, which is the arrangement 
preferred. Such side chambers may be fronted with cast-iron 


plates, and receives air from a chamber formed under the fire-bridge 
with openings into the ash-pit. By this arrangementa portion of the 
air forced into the ash-pit circulates through these side chambers, and 
becomes considerably heated before entering the fire-place to complete 
the combustion of the gases from the fuel on the grate-bars. The 
quantity of such gases may be advantageously increased by maintaining 
on the grate-bars an unusual depth of fuel. A portion of such heated 
air may, if desired, be admitted from the side chambers to the fuel on 
the fire-bars by numerous small openings, and the quantity admitted 
from the chamber at the back of the fire-place may be regulated at will 
by means of a slide ar other similar contrivance. Having constructed a 
furnace with arrangements substantially as described, and having 
brought it into working condition, it is to be charged from the top with 
ores, fluxes, and fuel in the usual manner; but the quantity of fuel 
charged need only be slightly in excess of the amount required to 
deoxidate the minerals and to carbonise the iron, the temperature re- 
quired for smelting the ores being obtained from the flame of the re- 
verberatory fires. —Not proceeded with. 





1266. France, “‘ Kneading apparatus.”—Dated 5th June, 


M. Paar, Valdoiec, 

18:8. 

This invention consists in introducing in a horizontal cylinder 
either the flour and water required to make dough, and any other 
materials to be mixed, and to impart a helical motion to blades fixed 
at the end of the shaft which rotates in this cylinder. The said shaft 
is supported on bearings in such a manner that, besides rotating in 
them, it can also slide lengthways, as it has a reciprocating motion.— Not 
proceeded with, 

1271. ALEXANDRE Manpre, Rathbone-place, London, “ Preparing malt, 
&c.”— Dated 5th June, 1858. 

This invention consists, First, in the preparation of the malt or other 
grain to be employed in brewing, distilling, vinegar making, or from 
which saccharine matter is to be extracted for any other purpose. 
Instead of using the grain more or less bruised, as at present, the 

patentee separates the bran or husk from the grain by grinding or 

otherwise, and uses only the flour in the above-named operations. And, 

Second, in improved processes and apparatus for extracting the 

saccharine matter from the flour. The patentee places in a vessel of 

any suitable kind and capacity capable of being heated from a naked 
fire or otherwise, the quantity of water necessary for the required 
manufacture. The water is heated gradually up from 50 deg. to 100 deg. 

Fah., according to the temperature of the external air; the grain in 





a state of flour is gradually poured in until thorough mixture of the flour 
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and water; the heating is then continued up to about 185 deg. Fah, 
stirring being maintained the whole time, in order that the heat may 
be equally diffused throughout the mass; then is added a quantity of 
hops, if beer or ale is to be produced, which vary with the beer or ale to 
be produced; after thorough admixture the whole is allowed to settle 
when infusion and maceration only are required. When deemed 
requisite the whole is made to boil from one hour and upwards, and 
then allowed to settle for from 1} hour to 2} hours, and the clear 
liquid is drawn off into another vessel to undergo a last boiling; hops 
are again added if necessary, the liquor drawn off into coolers, and used 
as required. The boiling may be effected without drawing off the 
liquid; the whole quantity of water necessary may be at once mixed 
with the flour and the hops where required, and boiled from two to 
three hours and then drawn off, when clear, into the coolers, There are 
modifications included. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

THE Inon TRADE OF THE WEEK : General Improvement—P1G Inon AND STONE 
Increased Value—List or SourH STAFSORDSHIRE BLastT FURNACES—ScoTcH 
FURNACES AND THE Pic Iron TRaDE—UNDERTAKINGS REQUIRING IRON: 
Shropshire Canal Conversion: Fortpatrick Railway. with Viaduct: Rails Sor 
London and North Western, for Manchester, Sheffield, and Lincoin ; and for 
Edinburgh and Glasgow: Iron for the East India Board: Wrought Iron 
Bridge for Victoria: Gas Pipes for Geelong—Tur Coat TRADE AND THE 
CoLLtiers—DRaAtninc MINES BY MACHINERY—ENTERTAINMENT TO CoL- 
Liens—Lorp WARD—ACTION AGAINST A Ramuway Company ror Fimuno a 
Banvey FietpD—Licarietp Diocesan Cuurcn ExTension—New NATIONAL 
Scuoois: Commendable Liberality—In ne Fox, HENDERSON, AND Co,—TuE 
DIsPUTES IN THE GLASS TRADE: Meeting of Delegates—Tue Gas Licut Com- 
PANY Or Bitston: Annual Meeting—MorTALitTy In WEDNESBURY —S anitary 
Measures Postponed for Three Years—Suock1ne Prr Accipent : The Breaking 
of a Chain —Dratxinc Matca unpeR DisTIncuIsHED AvusPices — “A 
CHAPTER ON BUTTONS,” 





Tue week has been tolerably quiet in the transactions of the iron 
trade. It has not, however, been without indications of a really im- 
proved trade being not only in the distance, but, to some, already set in 
in earnest, Some few first-class houses are reported to bein that very 
enviable position in which they have made contracts and booked 
orders at standard prices sufficient to keep their works in full opera- 
tion throughout the quarter. Whilst, however, such cases are ex- 
ceptional, there is a little more doing at most places, except where 
rails are looked for. Here South Statfordshire houses, offering their 
lowest paying price, are totally unable to compete with the new works 
on the coast in the north. Pigs are getting, in several instances, 2s. 6d. 
more than they were three weeks ago; and ironstone was sold at 
Wolverhampton, on Wednesday, at from 1s. to 1s, 3d. advance upona 
few weeks ago, which isa great rise. 

The following is a list of blast furnaces in and out of work in the 
South Staffordshire district :— 


Davis and Bloomer, Pelsall .. .. .. «so «s of 2 oc @ 
G. B. Thorneycroft and Co., Hatherton, Walsall, , Sw 8 
Woodall and Smith, Windmill End, Dudley .. .. 2 .. 1 
F. C, Perry, Old Birch Hills, Walsall oo 666 6 3. @ 





Seiereey TOU, GIO ns cc 2c ce oe co ce SB oe OS 
John Jones, New Birch Hills, ditto... .. .. .. $3. 2 
G. and T. Barker, Bentley Furnaces, ditto o «sc @ co & 
Samuel Mills, Darlaston Green .. - ° - 


Addenbrooke and Co,, Roughay, Darlaston .. .. 2 .. 
David Jones, ditto ae + or oe 
Chillington Company, Wolverhampton g.. .. .. 3 .. 
eee eee eee ° 
W. and J. Sparrow and Co,, Stow Heath, ditto oo B oe 
Ditto, Osier Bed, ditto.. .. .c «ss ee 
William Ward and Sons, Priestfields .. .. .. .. B .. 
Gibbons and Matthews, Millfields .. .. .. .. 2 os 
Pool and Co,, Wolverhampton .. 4. se ce oe 
Parkfield Iron Company, Parkfield .. .. .. .. 
lickman Brothers, Bilston Bank... .. .. .. .. 
Blackwell and Company, Bilston Bank .. .. 
Baldwin and Company, Bovereux, ditto .. .. .. 
Hickman Brothers, Stonefield, ditto -. “eo ae 
John Jones and Murcott, Spring Vale, ditto .. .. 
J. and J. Turley, Coseley .. .. «2 of ce os 
H. B, Whitehouse, ditto. 2. co cc co c8 co 
Thomas H. Pemberton, Deepfields .. .. .. .. 


ce oe L oe 
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John Bagnall and Sons, Caponfield .. .. «2 2.2 2 of 1 
William Banks, Ettungshall.. .. .. «2 os os 2. I 
B. Gibbons, jun., Halifields .. .. oc sc of of 2 oo @ 
Lloyd, Foster, and Co., Old Park, Wednesbury .. 8S. @ 
8. Groucutt and Sons, Broadwaters, ditto... .. .. 3 .. 0O 
P. Williams and Sons, ditto - os a6 oe oe Ss « S 
Job Haines and Company, Willingsworth, Tipton .. 3 .. 0 
G. Thomson and Co., Crookhay, Westbromwich .. 3 « } 
John Bagnall and Sons, Gold’s Hill, ditto... .. .. 2 oe 
Motteram and Deeley, Toll End, ditto .. .. .. So -» B 
J, Colbourn and Sons, Himley > wow ow «eo Oo Be 
Roberts and Company, Tipton .. .. s+ «+ es 2..2 
E. Cresswell and Sons, ditto .. .. .. «of of « 2 wo O 
Thomas Morris and Sons, ditto... .. «. «. os B « & 
Hopkins and Company, Dudley Port .. «« .. .. % «. 0 
Lord Ward, Conygree, Tipton .. «2 «. «se os 2.1 
William Bennitt, Oldbury os we 06 «0 06 of © vc @ 
P. Williams and Sons, Union, Tipton — a 3. 1 
slack well and Company, Russell's Hall, Dudley .. 5 .. 0 
Firmstone and Company, Vak Farm, ditto = i 
J. Bradley and Company, Shut End, ditto ~ eo @ las 
B. Gibbous, Ketley’s, ditto .. .. .. «se oe os 9 co 8 
B. Gibbons, Corbyn’s Hall, ditto .. .. .. .«. « 2 . 2 
Hall, Holdcroft, and Company, ditto, ditto ..  .. a ow @ 
W. Matthews, ditto, ditto ss ce 0k 6s oe oe GE eee 


W. and J. Firmstone, Leys, ditto .. .. «se os 
Hall, Holdcroft, and Company, Brettel-lane .. .. 2 .. 0 
Ditto Level, Dudley .. .- ce «+ 8 ec ee . « & 


Lord Ward, ditto, ditto .. .. «we oc «os ef oo B o I 
Cochrane and Co., Netherton .. .. «+ «+ oo» S ew @ 
M. and W. Grazebrook, ditto... .. «+ «. «se «of L ewe 1 
Evers and Martin, Parkhead, Dudley .. .. .. 8 . © 
W. Haden, Dixon’s Green, ditto .. .. «2 «of «oe 1 « 2 
Dawes and Sons, Withymoor, ditto .. .. .. so. 2. 0 
sritish [ron Company, Bumble-hill, &c., ditto... .. 3 .. 1 
Noah Hughes and Son, ditto .. «2 .s «se ee So © 
T. and J, Badger, Old Hill, ditto ~~ «6 os we 2 a 
Fletcher, Solly, and Company, Willenhall .. .. BS es B 
H. Richards, Stour Valley, Dudley .. os « « Lb os 1 


Total so ws os 133 


In addition to these Messrs. William Ward and Sons have nearly 
completed two additional furnaces in the neighbourhood of Darlaston, 
which are expected to be shortly in operation. The following are the 
numbers at the dates specified :— 

In Blast. Outof Blast. Total. 
157 22 


ia] 
— 


September, 1857 os ee 2 ee 179 
December, 1857 oe 111 6o oe 180 
December, 1858 oe 133 o- 50 oe 183 


The furnaces now in blast in Scotland are 152, and there are thirty- 
five not working. The total quantity of pig iron made in 1858, in 
Scotland, was 945,000 tons, which, at the average price of the year, 
represents a total value of £2,554,000. The stocks, which are now 
295,000 tons in warehouse keepers’ and makers’ stores, have increased 
135,000 tons in the year. 

Among the undertakings about to be at once entered upon, in 
which iron will be largely employed, we find the undertaking of the 
London and North Western, known as the Shropshire Canal Conver- 
sion, being from a point on the Shropshire Canal, near the turnpike 
road from Wellington to Shiffnall, in the parish of Wombridge, to 
the terminus at Coalpart, on the river Severn, a distance of nearly six 
miles. Also seventeen miles of the Fortpatrick Railway, having a 
viaduct over the Ken, which, in addition to its masonry, will require 
200 tons of wrought, and 90 tons of cast iron. The London and 
North Western Company were in the market last week for 4,000 tons 
of rails. This week, the;Manchester, Sheftield, and Lincoln, 1,200 tons, 
and 200 tons of bracket chains. The Edinburgh and Glasgow 
Railway 1,30/ tons of rails, and 436 tons ef chairs, The East India 
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board solicit tenders for best plate and sheet iron; also British iron. 
A wrought iron lattice girder bridge of 300 ft., to span the river Yarra, 
in Victoria, will be commenced forthwith ; and from the same colony 
the Geelong Gas Company want tenders for cast iron pipes, bends, 
branches, syphons, &c. : 

The coal trade is active. A meeting of colliers was held near 
Bilston on Monday. About 100 men attended. Addresses were de- 
livered in favour of the substitution of fortnightly for monthly pay- 
ments, and the abolition of the truck system, but no specific resolu- 
tions were adopted. 

The water commonly known as the “ Deepfield Pond” has been 
once more pumped out of the mines in the neighbourhood of Deep- 
fields, Bilston. ‘The Messrs. W. T. and W. H. Smith, in the summer 
of last year, entered into an agreement to pump the water out of the 
above mines, and, after a long struggle, have been at last rewarded 
with success. ‘The engine is computed to work to the power of 300 | 
horses, discharging at every stroke 150 gallons of water, from a depth | 
of 137 yards. ‘The engine has made eight, and more frequently nine 
strokes per minute. The water, since 1834, has only been once | 
pumped out of this mineral property, containing an area of upwards 
of 400 acres, and then only for a short period. This was in 1849, | 
when the present engine was erected, and worked by a body of mine- 
owners as the Union Engine Company. In 1854, from ani accident, 
which took some considerable time in repairing, the water rose again 
to within eighty yards of the surface, and, from a series of unfortu- 
nate occurrences, up to the present time the mines of this district 
have been under water. 

Messrs. Evans, Forrister, and Bishop, the proprietors of the East 
Vale or Weston Coyney Colliery, in North Staffordshire, entertained 
about 100 of their workpeople and friends on Christmas Eve, at din- 
ner. During the proceedings, Mr. Evans (who presided) told the 
men that he and his partners were deeply sensible of the responsibi- | 
lity which devolved upon them as employers, and would continue to | 
care not only for the material welfare of those in their employ, but 
also for their moral and social welfare, and that of their families. He 
noticed, too, the success which had attended the efforts of the firm to 
put a stop to swearing and bad language amongst their workpeople, 
and the general respect paid to the rules of the colliery with reference 
to that matter; and exhorted the men and youths to cultivate good 
and eradicate evil habits—reminding them that personal and home | 
reform was the only certain way to secure and deserve that political | 
freedom after which many were now-a-days panting. 

Lord Ward, it is gratifying to perceive, is now engaging personally 
in movements of a generally commercial, or of a local government 
nature, to a greater extent than he has hitherto done, greatly to the 
satisfaction of those men of business who know him, and who feel that, ! 
if his lordship’s great abilities were turned into these channels, both his 
neighbours and his country would be largely benefitted, and Lord | 
Ward would become one of the most useful and popular men of the | 
day. Mainly owing to the support which the scheme has received 
from Lord Ward, the South Stafordshire Waterworks--a scheme of 
considerable magnitude, and of inestimable worth in the district to | 
which it relates—is being fast carried out. We perceive that his 
lordship is at the head of a company for making a splendid part of the 
Continent what it wants only capital and skill to make it—a happy 
contrast to what it now is. The Times correspondent says: —“ The 
company for the irrigation by the waters of the Rhone, of the vast 
tracts of ground from the Ardeche to Nismes and Aigues Mortes is on | 
the point of being formed. This enterprise is admitted to be one of 
great importance and utility. These districts, with a natural fertile | 
soil, and a magnificent climate, are turned into a desert by drought | 
for a great part of the year. Manufacturing and agricultural labour | 
is stopped, and Nismes, one of the principal silk-producing countries, | 
loses its great natural advantage for want of water. ‘The present en- | 
terprise for fertilising this parched soil by the Rhone waters has met ! 
with the approval and support of the Emperor, and is to be adopted | 
by a chartered company, with a wealthy English nobleman, Lord 
Ward, as chairman, and M. Ferdinand Barrot, senator, and former | 
minister, for vice-president. ‘The best results are anticipated from | 
this undertaking.” Ilis lordship is chairman of the Worcestershire 
Quarter Séssions. In his charge to the grand jury on Tuesday, | 
adverting to a vote by the magistrates on the previous 
day of £6,000 towards an enlargement of the Worcestershire Gaol, 
the chairman said it was felt that the additional accommodation of 
the gaol, which had been so long needed, shouid be no further delayed. 
Public morality demanded that some steps should be taken in the 
matter. The impropriety of placing two prisoners in a ce!l together, 
except in cases of absolute necessity, was evident. Cleanliness and 
privity, not to say seclusion, was looked upon as part of the gaol 
system; and in accordance with the manner in which that system 
was carried out, might they expect the gaol affairs of the county to | 
be transacted in a satisfactory manner. His lordship added, it had | 
been a matter of comment that a large portion of the crime still con- 
tinued to come from the manufacturing parts of the county. He did | 
not know whether any of the grand jury, coming from those parti- 
cular districts, could do much, each in his own sphere, to remedy that 
state of things; but it would be well if, after anything he should say, 

| 
| 
| 





a step should be taken towards endeavouring to remedy this great 
evil. 

In the Tamworth County Court last week, a farmer, named Lowe, | 
brought an action against the London and North Western Railway | 
Company, and got £48 16s, damages for injury sustained by the 
destruction of three acres of seeds and a fence, in consequence of some 
barley being set on fire by a spark from a railway train. 

In answer to the appeal of the Bishop of Lichtield to the rural | 
deaneries of Stafford, Stone, Eccleshall, and Penkridge, mace in the 
middle of last month, upwards of £3,100 has already been subscribed | 
towards church extension in those rural deaneries. | 

New National Schools at Northwood, Hanley, have been opened. | 
The schools have been erected by Mr. R. Hammersley, ot Hanley, 
from designs furnished by Messrs, Ward and Son. The style is early 
English, in keeping with the church which is near. Mr. Smith, who | 
had previously given a site for Northwood Church, not only gave the 
Jand for the schools, valued at between £300 and £400, but also 
£50 towards the erection of the building, and a promise of £20 a year 
towards the support of the institution. ‘There are two school rooms 
which will hold 100 children of each sex, with a class-room behin 1, 
calculated to accommodate fifty children. There is also a master s 
house, which is detached from the school, and which contains 
suitable rooms downstairs, and three bedrooms over. A separate play- 
room for boys and girls will be provided. , 

In the Birmingham Bankruptey Court on Monday there was a 
meeting for audit and dividend on the separate estate of Sir Charles 
Fox, and for declaring dividend on the separate estate of Mr. 
Henderson. Mr. Beale (of the tirm of Beale and Marigold, solicitors 
to the assignees) said that on the separate estate of Sir Charles Fox 
there were assets amounting to £2,000 in the hands of the official 
assignee, and as his debts were only £1,800, this, after paying 20s, | 
in the pound, would allow a small amount to go to the joint estate. 
The separate estate of Mr Henderson showed a small amount in hand, 
but the estate consisted chiefly of land upon which he had expended 
a large sum in building a chapel or school. Not having completed 
the purchase it became doubtful whether that portion of the property 
was stamped with any trust for charitable purposes, and the assignees 
were advised to file a bill, making the Attorney-General defendant in 
the suit. This had been done, and an order obtained discharging the 
estate from Smethwick from any trust whatever, the purchase being 
considered incomplete. When the sale had taken place, there would 
be a dividend. 

The annual meeting of the Bilston Gas Light Company was held 
on Monday. The report showed that the mains of the company have 
been considerably extended, and the property and plant has been 
much enlarged and improved. The profit of the year, made up to 
the 30th of September last, are shown to be £2,195 1s. 11d., besides 
an unappropriated balance of £114 9s, Sd. from the previous year's 
profits, making together £2,310 5s, 2d. The report of the directors 
recommended the usual dividend of 8s. per share, payable on the Ist 
of March, and stated that the directors propose to make a general 
reduction in the price of gas at Lady-day next; they have already 
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remitted the annual charge of meter rent. Owing to the extensions 
of the past year, there is at present a balance of £598 6s. 3d. due to 
the bankers of the company on the capital account, but the directors 
anticipate that the increased consumption will enable them to con- 
tinue the dividends undiminished. 

During the past year, there have been 300 interments in Wednes- 
bury. ‘lhis number—large as it is—would be considerably increased 
by the end of 1859 if in every succeeding fortnight there should be 
as many deaths in the township as there were lact fortnight, when 
twenty-six persons died in Wednesbury. By a resolution of the 
local board of health, passed some time ago, it was determined to 
defer carrying out a system of sewerage for three years! 

An inquest was held at Bilston on Saturday, to ascertain the cir- 
cumstances under which Bartholomew Jordan, a miner, who, with 
two other persons, one a “ doggy,” and the third a collier, lost his life 
at the Osier Bed Colliery, the property of Messrs. Sparrow, on the 
preceding Wednesday night. It appeared that on Wednesday last, 
five men and a boy worked in one of the pits at the colliery, and 
among these were Jordan, Edward Roberts, and John Adams. All 
five ceased work at six o’clock, and having assembled at the bottom of 
the shaft; the deceased, who was “ hanger-on,” shouted to the banks- 
men, as a signal that men were about to ascend—“ Coming up ;” and 
one of them replied “ Very well.” Immediately upon this the six 
persons entered the skip, and the engine having been set in motion, 
they commenced ascending the pit. They were not more than from 
eight to eleven yards from the bottom when John Jones, a banksman, 


| among others, heard the chain crack, and almost simultaneously a 
| violent jerk took place, and the chain broke, about two yards from the 


pulley at the top of the pit frame. The consequence was that the 
men, skip, * dolly,” and a considerable length of chain, fell to the 
bottom. News of the accident was conveyed to Peter Deakin, who 
was at work in another pit which is connected with the one in which 
the mishap occurred, and on going to the bottom of the shaft he 
found Jordan lying at the side of the skip and the chain about his 
head. Roberts and the other unfortunate persons lay near. Jordan 
had sustained a fearful fracture of the skull and a broken leg, but 
lived till about eight o’clock ; Roberts died immediately, but Adams 
survived his two companions some time. ‘The other persons were 
more or less injured; but one of them, Samuel Birch, was enabled to 
attend the inquest and give evidence. 
sidered the chain, which was a three-link flat chain, to be a good one. 





The witnesses said they con- | 


It had been worked throughout the day of the accident in raising | 


skips of coal much heavier than the men who were in the skip when 
it broke. Jones, the banksman, said he had examined the chain 
since the accident. The wooden “peg” between one row of links 
was missing, and one of the links seemed to have been cracked on the 
inside. The inquest was adjourned to Monday week, to enable the 
Government Inspector to further examine the chain. 

An important agricultural draining match, attended with very 
pleasing accessories, has come off on his Grace the Duke of Suther- 
land’s estate, at Trentham. ‘The field selected was well adapted for 
the purpose, and within half a mile of the Trentham station of the 
The judges were—William Smith, 
Esq., West Rasen, Norfolk ; J. Bright, Esq., agent to Lord Hather- 


| ton, Teddesley ; and C. D. Himbert, Esq., agent to Lord Essex, 


The first event of the day was a match for diggers of 
For this class of workmen three prizes were offered, of £5, 
£3, and £2, respectively. The prizes were awarded as follows, viz. : 
—lst prize, Richard Gee, from Lord Ellesmere’s estate in Lancashire, 
time three hours, fifty-six minutes; 2nd prize, Joseph Little, from 
the Earl of Carlisle’s estate in Cumberland, time, three hours, fifty- 
nine minutes; 3rd prize, Thomas Hatton, from the Duke of Cleve- 
land’s estate in Shropshire, four hours; highly commended, Thomas 
Cartwright, from the Duke of Sutherland’s estate in Shropshire, un- 
finished; commended, Samuel Simpson, from the estate of W. 
Egerton, Esq., in Cheshire, unfinished; ditto, Samuel Blanton, 
from G. Hollis and Son’s, draining engineers, Sudbury, unfinished. 
For the pipe-laying two prizes were offered of £2 and £1 respectively. 
In this class twenty candidates entered, and eleven competed. The 


Watford. 


| prizes were awarded as follows :—Ist prize, Edward Harris, from the 


Duke of Sutherland’s estate in Shropshire, time, five minutes; 2nd 
prize, Thomas Barton, from the estate of W. Egerton, :sq., in Cheshire, 
time 5} minutes; commended, Samuel Hewitt, ditto, ditto, time six 
minutes. The beauty of the day and the fine situation chosen for the 
trial brought a large assembly upon the ground, and the scene as the 
work advanced became most animated and interesting. Besides the 


| Duke and Duchess of Sutherland, who were accompanied in their car- 
| riage by Lord Hatherton, the following were noticed among many 
| others, viz., Lord and Lady Stafford, Lord and Lady Grosvenor, 


Lord and Lady Blantyre, Hon. L. Ellis, Hon. Mr. and Mrs, Coke, 
Lords Albert and Ronald Leveson Gower, George Loch, Esq., J. A. 
Wise, Esq., M.P., &c. &e. The proceedings of the day were termi- 
nated by the distribution of the prizes among the successful compe- 
titors by her Grace the Duchess of Sutherland, assisted by the Marquis 
of Stafford. 

A CHAPTER ON BUTTONS. 

One of the largest button-making concerns of Birmingham is in 
the market; this is so in great measure because of the severe compe- 
tition to which the British makers of this article—no longer confined 
to the plain brass-headed button of eternal memory—ty foreign 
makers, who possess advantages of which the English maker is 
deprived. ‘This competition has also been more excessive during the 
past year than has ever before been experienced; and notwith- 
standing the difficulties which beset the manufacturer in Birmingham 
on that account, the button makers in that town alone pay from 
£1,500 to £2,000 per annum excise duty on paper, from which the 
foreign importer of the manufactured article is free. In button 
making there are four distinct branches: first, covered buttons, such 
as Florentines, and fancy silk and linen, on which a great number of 


| hands were formerly employed, and large quantities of these buttons 


were exported to the Continent and America; but the foreign trade 
has gradually declined. Only a few years since the commonest sorts 
could be exported to Belgium, Holland, &c.; now they are imported 
in large quantities from Germany and sold in London. Fancy silk 
buttons for ladies’ wear are in little demand; whilst for men’s wear 
they are not made at all. Linen buttons are probably made 
more extensively than ever, but the principal patterns having 
expired, the prices are very much reduced, and are almost 
unremunerative. With reference to another branch—pearl but- 
tons—the shirt pearl trade is at the present time very brisk, 
principally for America. During the early part of the year it 
was quiet; vegetable ivory and wood have very much’supplanted the 
larger sorts, wuich were the most profitable for both master and 
workmen. The number of hands employed in this branch has 
been very much reduced, during the slack time a Jarge number hav- 
ing joined the militia, or other trades. The Vienna manufacturers 
send a large quantity of pearl buttons to England for home use, and 
also for export; the qualities they send are generally inferior; nor 
can they produce fancy patterns so well as the English manufac- 
turer. They have facilities fur obtaining Red Sea m.o p. shell, which 
is shipped from Alexandria to Trieste, and goes thence direct by rail 
to Vienna; but during the present year they have brought large 
quantities of Bombay and South Sea shell into the London market, 
which is re-shipped from thence to Hamburg, and afterwards 
sent by rail to Vienna. Many ofthe buttons produced from this 
shell come back again to London by the same route, The value 
of m.o.p. shell imported to Engiand during the last four years was :— 
In 1853, £30,000; in 1854, £88,000; in 1855, £35,000; in 
1856, £77,000; and in 1857, it again fell tu £58,000. Of 
the above, the supply which comes from the Philippine 
Islands, about five thousand pounds’ worth, is used at 
Sheftield for knife handles: of the rest, one half is exported to the 
Continent, and the other half is consumed by the button trade in 
Birmingham. ‘The best, or China sort, is somewhat dearer than at 
the commencement of the year, the other descriptions remain about 
the same, but nearly all have doubled their cost within the last fifteen 
years. The third branch—the metal button trade—was formerly of 


the greatest importance to the trade of Birmingham; the only metal , party is in the right. 





trade Birmingham shares with London; it has fluctuated but slightly 
during the past year. A large quantity of brace buttons are made 
for home consumption and export, and in these generally the manu- 
facturers can sell at lower prices than their Continental rivals. In 
the spring there was a very large demand for small fancy gilt and 
mixed metal and glass buttons, for ladies’ wear, but during the 
autumn this trade has been very flat, and has been further injured by 
quantities of German goods, which are forced on the market 
and sold at any price. The last division of the trade comprises 
bone, wood, vegetable ivory, and horn; in the two first named 
prices are very low, and the trade has been dull the most of the 
year. Vegetable ivory buttons have been coming into fashion for 
the last two years, and a very large quantity have been lately 
made; but whilst the price is now only one-third what it was two 
years ago, the raw material, ‘‘corazza nuts,” has advanced 300 per 
cent. on from 10s. to 123. per 1,000 to their present quotation, viz., 
30s. to 40s. per 1,000. The horn button trade is nominal; the 
English make being only used for shoes and uniform purposes, whilst 
the French are sending to this country a larger quantity probably 
than when the trade was at its best. This is not creditable to our 
manufacturers, as neither labour nor material is much lower in Paris 
than Birmingham, but the beautiful designs they have produced, as 
well as the delicate finish they give, have enabled the Parisian 
manufacturers to command nineteen-twentieths of the trade. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Tue Hianpour oF REFUGE QUESTION AND THE RivER TYNE COMMISSIONERS 
—Norrotk Estuary Works—ExpLosion or Fire DamMp—CoTron FROM 
Arrica—THe Pee, Park Museum anp Lisrary—CuHestTer AND HoLy- 
HEAD RatLway : The Arrangement with the London and North- Western—THE 
TimBer Duties: Meeting at Sunderland —Tue STEPHENSON MONUMENT 
SunscaipTion—TuHeE Coat Suppty or EnGLanp—Rattway ACCIDENTS— 
Livespoot Matters: Steamers between Liverpool and New Orleans: Smoke 
Prevention; Steam Hammer: Trade and Railways in the Brazils: The Emi- 
gration Trade—TueE “ WEsER” STEAMER: Nearly Lost—RAtLwaY ARRANGE- 
mENTS: London and North-Western, Great Northern, and Manchester, Sheffield, 
and Lincola—Savines’ Banks: Slow Progress. STatTe or TRADE —Expo- 
SION OF FirE Damp aT SHEVINGTON DECREASE OF RAILWAY TRAFFIC 
IN 1858—Rattway Gates: IJmportant Case at Huddersfield—Gas at 
Norwich—Accuracy oF TELecrams: Important Case at Manchester — 
Tue Eececrarn To Hanover —Gas at Hotpeach—A STEAMER FOR 
ULLeswATER—THE River NENE, &c, 

Tue River Tyne Improvement Commissioners have addressed a 

lengthy memorial to the commission deputed to consider the harbour 

of refuge question. The memorialists express their opinion that the 
most effectual means of diminishing the loss of life and property on 
the coast would be the improvement of the entrances of the existing 
harbours, and that one or two great refuge harbours would not alone 
answer the purpose contemplated. They urge the enormous estimated 
cost of any artificial harbour of refuge in deep water ; the considera- 
tion that it will almost certainly exceed the estimates of its pro- 
moters; and the uncertainty that the intended depth of water will be 
maintained, or that the nautical advantage expected will be realised, 
must always induce the utmost caution before the national funds are 
awarded for such an undertaking. To these objections the memo- 
rialists consider the application ot the public money for the improve- 
ment of existing harbours is not liable. They then call attention to 
the progress of the Tyne piers, and to Mr. Walker’s new plan for 
advancing them into 36 ft. at low water, instead of 15 ft. Mr. Walker 
expects that these works will occupy ten or twelve years in execution, 
but that their beneficial effect will be much sooner felt, and that the 
result will be to secure a passage of 18 ft. depth at low water from 
the sea to Shields Harbour. To secure this benefit, however, an outlay 
of a further sum of £400,000 will be required, making the total sum 
necessary to complete the extended piers £800,000, but this cannot be 
done without the aid of a grant of the sum of £400,000 from Parlia- 
ment. The memorialists urge that such a contribution from imperial 
funds would be reasonable and just, call attention to the accommo- 
dation which would then be afforded to nearly 2,000 vessels, and 
state that the liability of the Tyne to heavy freshes or land floods 

(which cause a very strong outward current at the bar and prevent 

vessels entering) only occurs either with westerly winds or in calm 

weather. 

It is understood that the Norfolk Estuary works are at present 
suspended. In consequence of the unfrequency of the call made by 
the Estuary Company on a local commission, the King’s Lynn ship- 
ping dues have been reduced to 2d. instead of 5d. per ton. 

An explosion of fire-damp took place last week at Bickershaw 
Colliery, belonging to Messrs. Ackers, Whitley, and Co., near Wigan. 
Four colliers were burned, but it is not expected that any of the cases 
will terminate fatally. The general atmospheric condition of the 
mine is reported to have been such that it was not deemed necessary 
to enforce the exclusive use of safety-lamps. 

It seems that the Manchester Cotton Supply Association have 
received advices from Mr. R. D. Ross, Cape Coast Castle, Gold Coast, 
stating that cotton, which is indigenous to Africa and grows abun- 
dantly in Ashantee, might be obtained equal to that of Georgia, both 
in quantity and quality. The natives have, from time immemorial, 
woven their own clothes, but they are said now to prefer those of 
Manchester. Mr. Ross is of opinion that Africans would readily 
protit by instruction, and would compete with the slave States of 
America if capitalists would render judicious assistance in preparing 
cotton for export, leaving the natives to grow it themselves. This 
would be a curious retribution if it should ever come to pass. 

An interesting feature of Manchester news is the report of the 
committee of the Peel Park Museum and Library. It appears that 
additional rooins has been found to be necessary. During the year 
1,208 volumes have been added to the library by donations, and 660 
by purchase. The total number is now 22,371 volumes, of which 
6,370 are works of history, travels, and biography, 4,047 of fiction, 
3,916 of science and the arts, 3,799 of poetry and miscellaneous litera- 
ture, 3,168 of jurisprudence, political economy, blue books, &c., and 
1,071 of theology and ecclesiastical history. The total number ot 
volumes issued from both departments of the library during the last 
twelve months had been 161,674. From the reference department 
there have been issued 86,418 volumes, being an increase of 2,076 
over the year, and of 6,484 over 1856. From the lending department 
there have been issued 75,256 volumes, being nearly 20 per cent. over 
the highest return of any previous year. Last year the number so 
issued was 63,472; and in 1856, 62,550. Novels had been most in 
request, 50,693 of the whole number of books borrowed belonging to 
this class. From statistics compiled by the librarian, it appears that 
three-fourths of those who avail themselves of the privileges of the 
library belong strictly to the working class. The borrowers take 
great care of the books, and for the most part return them regularly. 
Mrs. Brotherton has presented the library with 765 volumes of Acts 
of Parliament and parliamentary papers. The museum has been 
opened during the past year on 256 days, and the total number of 
visitors has been 538,444, or a daily average of 2,052. The largest 
attendance was in May, 1858, when there were 93,180 visitors, and the 
smallest in November, 1857, when there were but 16,100. The total 
number of persons who have attended the reading room has been 
118,268, being an increase of 5,291 upon the previous year. 

The question of uniting the Chester and Holyhead Railway with 
the London and North Western undertaking, has been discussed and 
determined by both parties. At the London and North Western 
Company’s meeting some of the shareholders expressed doubts as to 
the propriety of the policy recommended by the directors, and one 
speaker said it was a continuation of the disastrous system of over- 
paying loop and branch lines. On the other hand there were com- 
plaints made at the Chester and Holyhead meeting that the terms 
proposed by the North Western were not sufliciently libera!. Time, 
the great solver of probabilities and improbabilities, will show which 
It will be sufficient now to put on record the 





buttons now made are for military purposes and for uniforms. This | substance of the agreement proposed, which was adopted by both 




















Jan. 7, 1859. 


THE ENGINEER. 





19 











companies—in the case of the North Western by 103 proprietors 
sixteen :—The North Western Company to pay the following sums 
by half-yearly payments free of all deductions, except income-tax. 
1. The rent from time to time payable under the lease of the Bangor 
and Caernarvon Railway, commencing from the 1st of January, 1859. 
2. The interest from time to time payable in respect of the debenture 
debt, not exceeding £1,092,481 1s., commencing from Ist January. 
1859. 3. The dividend on the first preference shares issued, not exceed- 
ing £630,000, and on the second preference shares issued, not exceeding 
£269,075 10s, commencing from Ist of January, 1859. 4. Interest 
at the rate from time to time payable, but not exceeding 5 per cent., 
and commencing from the 1st of January, 1859, on so much of a sum 
not exceeding £305,172 16s. 10d. (estimated at £289,890 5s. 10d.), 
as bears interest, being the amount of liabilities set forth in the ap- 
proximate statement of assets and liabilities on capital account, to 
30th of June, 1858, less any diminution by realisation of the assets, 
stated in such account as amounting to £305,172 16s. 10d., which are 
to belong to the London and North Western Company. 5. For the 
year 1861, the sum of £11.000. 6. For the year 1862, the sum of 
£22,000, 7. For the year 1863, and thereafter in perpetuity, the sum 
of £27,500. ‘The North Western Company not to participate in any 
dividends in respect of the one million of ordinary capital originally 
subscribed by them. Itis estimated that the profits of the current 
half-year will suffice to pay the outgoings of that half-year, and the 
preference dividend for the current half-year, and also the arrears of 
dividend on the second preference shares amounting to £6,726, failing 
which the deticiency to be added to the liabilities hereinbefore men- 
tioned as estimated at £289.890 5s, 10d. 

A demonstration again-t the timber duties took place on Thursday 
night, in the Central-hall, Sunderland. The first resolution declared 
that it is impolitic to tax the raw material of our manufactures, and 
that the existence of a protective duty is incompatible with the prin- 
ciples of free trae. A second resolution was also agreed to, to the 
effect that while this principle is recognised by the admission, 
duty free, of cotton, silk, wool, and other articles in the raw state, 
it is utterly opposed to such policy to allow the importation, duty 
free, of foreign built ships, when the wood of which such ships are 
constructed is, in the raw state, subject to a duty of from 10 to 25 per 
cent. on the first cost. One speaker stated that all other woods were 
admitted duty free but those used in shipbuilding. 

The subscription raised for the Stephenson monument approaches 
£4,000. The workmen employed in the locomotive department of 
the North Eastern Railway have contributed £36 18s. 4d, 

A northern paper, the Whitehaven Herald, calculates that the 
amount of coal raised annually in Great Britain is 68,000,000 tons. 
If this quantity were extracted from a mine 6 ft. high, and the place 
driven 12 ft. wide, the excavation would be 5,128 miles 1,090 yards 
in gallery extent. Or, if formed into a solid globe, the diameter 
would be 1,549°9 ft. Or, if piled into a square pyramid, whose base 
was forty acres, it would reach to the enormous height of 3,356,914 ft. 

There is an old saying that drunken men never come to harm. In 
a recent ins'ance this remark has not come true. On Christmas 
evening a drunken man was overtaken in a tunnel (!) on the Preston 
and Longridge Railway by a train, and both his legs were cut off. 
An engineer has been killed at Wigan by an engine going over him. 
Some other accidents of a similar character are also reported on other 
lines; in fact, scarcely a day passes without the occurrence of some 
of these sad casualties which swell to a disagreeable total in the 
annual reports of the Board of Trade. oe 

As regards Liverpool matters, an American journal states that itis 
in contemplation to establish a line of screw steamers between Liver- 
pool and New Orleans. Several convictions for infractions of the 
Smoke Prevention Act have taken place at the police-court. ‘The 
largest piece of steel supposed to be yet manufactured has been lying 
in front of the Mersey Steel and Iron Company’s works, Sefton-street 
The mass is manufactured by Mr. Clay’s patent process, and intended 
for the piston of a new steam hammer ahout to be erected in the 
works. ‘The hammer, when completed, will weigh about seven tons, 
and it is stated that it will be the largest instrument of the kind in the 
world. The Daily Post calls attention to our trading relations with the 
Brazils, and to the development of railways in that long-colonised part, 
but as compared with other districts, rather unprogressive part of the 
world. Says the Post :—“ We inserted in a recent number of our 

aper some valuable information, furnished by Mr. Consul Morgan, of 

3ahia, respecting the natural productions of that province, amongst 
which appears to be nitrate of soda, in large quantities. It needs no 
comment as to the great advantage of obtaining additional! supplies of 
this most usetul article, which can only be conveniently reached by 
means of railway, the construction of which has just been commenced 
at Bahia; and it is to be hoped the enterprise will be prosecuted with 
energy and spirit, now that the required capital is subscribed in this 
country, under a liberal guarantee from the Brazilian Government. 
Mr. Morgan also states that an almost unlimited supply of cotton (a 
very vital question to us) can be obtained by the same means, it being 
at present nullified by the difficulty and expense of transit. As to 
sugar, coffee, tobacco, and other tropical productions, the trade is 
already considerable; and sugar, in particular, has extended im- 
mensely since our free-trade policy came into operation, sugar estates 
being chiefly located within reach of the waters of the bay, by which 
it is brought down for shipment; but there is no river navigation 
extending any distance up the country. It is only a few years since 
the discovery of valuable diamond deposits gave a considerable 
stimulus to exports of manufactured goods to Bahia; and it is difficult 
to say what development of all this internal wealth may not be looked 
for with railway facilities. The province of Pernambuco is equally 
fertile with that of Bahia, but also deficient in the accessories of inland 
transit; the first section of their railway is already opened, and the re- 
maining ones in process of formation. Brazil is most deserving of 
our sympathies and encouragement. ‘Traders, as a class, are selfish, 
and look only to the surface of things, or seek to perpetuate what 
they are apt to consider as a little monopoly of their own. Had their 
views been fullowed there would now be neither steam navigation 
along the coast, nor railways extending themselves in Brazil; but 
men like Mr. Morgan wisely point out to us what is needful in order 
to reap solid advantages from our general commercial dealings with 
the country; and the Government sets a praiseworthy example by 
encouraging a means of transit which can alone lead to these desirable 
results, Capitalists will do well to ponder these things, and to divert 
their money into channels capable of rendering them a safe and 
adequate return fike that of Brazil. Our fear is, that when railway 
companies, for the purposes alluded to, are organised here, they 
become too much the vehicles for jobbery and intrigue, and that the 
Brazilian people do not get that modicum of fair-play to which they 
are entitled ; that there 1s too much of the circumlocution office, and 
that the administration is made subservient to personal views, and, 
indirectly, to personal interests. The wisest course would be for the 
Brazilians to take the prosecution of these enterprises into their own 
hands, for which, we have little doubt, adequate means would be 
forthcoming ; and they would tind no lack of competent engineers, 
artisans, and practical men in this country to assist them. If we are 
tightly informed, some such course is in contemplation.”—The Liver- 
pool emigration “trade” has been slow during the past year, the 
number embarked from the port in ships coming under Governmental 
inspection having been 70,466, against 141,922 in 1857. The number 
of ships was 260, with a tonnage of 376,351 tons, manned by 13,155 
sailors, and carrying 2,185 cabin and 68,281 steerage passengers. 
Besides these, 10,800 emigrants left in 226 “ short ships,” of a tonnage 
of 219.727 tons, not coming under the Act. The bulk of the emigrants 
are still Irish, as will be seen from the following table, which shows 
the channels into which the emigrations streams flowed :— 


United States, Canada. Australia. Cape of Good 
Hope. 
English 11,594 ee 2,510 10,276 oe 1,107 
Irish 27,495 5,665 .. 6,241 .. 297 
Scotch 1,735 oo 280 3,247 ee 725 

Of the Australian emigrants, 14,060 proceeded to Victoria, 3,723 to 


New South Wales, and 1,981 to South Australia. It is curious to 


observe that the English form the largest proportion of these emi- 
grants. Ju the course of 1858, 14,876 emigrants returned voluntarily 








or were re-shipped as paupers from the United States to Liverpool. In | is to say, for a repeated message. I must say that I cannot distin- 
a few weeks, the statistics on the number of emigrants who have | guish this case from that cited, and I therefore hold that the defence 


left their native shores, during the last twelve months, in ships sailing 
from other ports will appear; but there is little doubt that the returns 
will exhibit a falling-otf, as compared with 1857. 

The fine new steamer Weser, sister vessel to the unfortunate Hudson, 
had a narrow escape from foundering during her recent trip to New 
York. The Hampshire Independent, of Saturday, states that the Weser, 
which left Bremen on the 6th ult., sprung a leak on the 17th, which 
put out the fires, there being 6 ft. 6 in. of water in the engine and 
boiler rooms. The pumps were worked, but found ineffectual in 
lessening the water, and a hurricane came on, which continued for six 
days, the ship during the whole of that time being on her beam-ends, 
and the sea at times making a clean breach over her. On the 18th 
and 19th their position was most critical, and their escape seemed 
hopeless, as jt was utterly impossible for a boat to live in the sea that 
was then running. A portion of the cargo was thrown overboard to 
lighten the ship. At this critical juncture Mr. G. Garrett, the chief 
engineer, converted one of the waste steam- pipes into a pump, which 
succeeded admirably, and lessened the water in the engine and boiler 
rooms to such an extent as to allow of the fires being lighted, and 
their getting up steam, by which means they were enabled to put into 
Queenstown on the 26th, after being out about twenty days. The 
Weser, it will be remembered, was recently launched on the Tyne. 

It appears that an agreement has been entered into between the 
London and North Western, Great Nortuern, and Manchester, 
Sheffield, and Lincolnshire Reilway Companies, in regard to certain 
matters in dispute among them. The par.ies agree to a general 
division of competitive traffic, to be settled uv arbitration in case of 
difference. Also, that the London and North Western Company shall 
make a short branch from Garston to Edgehill, thus completing a 
third passenger line between Manchester and Liverpool. This com- 
pany, with its ally, the Lancashire and Yorkshire, if they elect to 
join, is also to make a line, of about four miles in length, from Gar- 
ston to some point near the Brunswick Dock, in Liverpool, for goods 
traffic. Over these lines the traffic of the Great Northern and Sheffield 
Companies is to be facilitated, and the Sheffield Company are to have 
contingent running powers to Liverpool, either over the old line or 
else over one of the new ones. ‘The requisite arrangements are to be 
negociated with the Warrington and Stockport and St. Helens Com- 
panies; and, in consideration of the above agreement, the Great 
Northern and Sheffield Companies are to withdraw from their pro- 
jected expenditure of capital between Garston and Liverpool. The 
three companies have al-o agreed to invite the Lancashire and York- 
shire, Midland, and neighbouring companies, to a settlement of any 
questions in dispute with them, wnd to have their relations defined, if 
necessary, by arbitration. In this way it is hoped to bring about a 
general pacitication, and the three companies are to seek parliamentary 
powers for these arrangements in the ensuing session. 

Gas works have been completed at Penistone. 

The provincial savings banks annual returns, which are now in 
course of publication, show that very little progress has been made 
during the past year in the account of the deposits. In some of the 
large towns the populations do not appear to be able to lav by much. 
Thus, in Bradford, where the population was upwards of 100,600 in 
1851, and has probably cousiderably increased since the amount of 
deposits on the 20th of November, was only £154,693. 

‘The trade reports of the last few days are, on the whole, favourable. 
The Barnsley linen and coal trades have improved. At Leeds it is 
stated that the prospects of the new year are good. At Kidderminster 
the carpet trade has veen brisk. At Sheffield the tendency of the re- 
ports is still in the same direction—* slowly mending,” though 
matters are not so brisk as in prosperous times. Tbe Leeds town 
council have appointed a committee to consider the propriety of pre- 
senting a memorial to her Majesty’s Government in favour of the 
establishment of Londing warehouses in that town. Cheerful state- 
ments are published with regard to St. Helens and the North Wales 
mining district. 

Two boys were suffocated on Friday by an explosion of fire-damp 
in the tunnel pit of Messrs. John Taylor and Sons, Sleevington. The 
inquest will be held to-day (Friday), when the Government inspector 
for the district is expected to be present. A collier, named Fanhurst, 
was also dangerously injured. 

For the first time iu railway annals, the earnings of the various 
lines in the United Kingdom show a decrease. In 1858 the receipts 
were about £23,300,000 against £33,700,000 in 1857. ‘The decrease 
of traffic in the tirst quarter of 1858 was £167,000; in the second 
quarter £252,000, and in the third quarter £122,000. In the fourth 
quarter there was a rally, and an increase of £113,996 took place 

An important railway case has been disposed of at the Huddersfield 
Town Hall. Mr. Batley (of the firm of Messrs. Brook, Freeman, and 
Batley, appeared on behalf of the London and North Western Railway 
Company to prefer a charge against James Clapham, a farm servant in 
the employment of the Messrs. Haigh, of Colue Bridge, for “ omitting 
to shut and fasten” a gate near the Heaton Lodge Junction, by 
which omission a horse escaped, obstructed the line, and threw a 
train off the rails, by which the lives of the passengers were fearfully 
perilled. The head of the horse was instantly severed from its body, 
and an action was threatened against the company for compensation 
for the value of the hurse—estimated at £25. Mr. Floyd appeared to 
answer the charge, and in a very able defence contended that the 
spring catch of the gate having been closed, the servant had done his 
duty—the requirement of locking it never having been understood, and 
being in fact, especially in harvest time, unreasonable. The station- 
master at Heaton Lodge stated that the gate had been some time 
since repaired by the company, and now went (so the station- master 
stated) rather ‘too glibly.” The line can only at this point be seen, 
either up or down, for about 200 yards. It was also argued for the 
defence that the horse might have lifted the catch and escaped. The 
magistrates amerced the man in a penalty of 20s. and expenses, the 
chairman at the same time expressing his opinion that the gate was 
not sufficiently fastened by the company. Notice of appeal was 
ziven. 

The Norwich Local Board of Health have been for the last six 
months in correspondence with the British Gaslight Company (in 
whose hands the gas supply of the city is vested), in reference tu the 
price to be paid for lighting the public lamps in their corporate dis- 
trict. It seems that the company require £4 per lamp per annum, 
while the board are only willing to pay £3 15s. A long discussion 
took place at a meeting of the board on Friday, and it was resolved to 
advertise for tenders for erecting lamps, &c.—make the necessary ar- 
rangements for lighting and exunguishing them—and require the gas 
company to supply gas in the manner prescribed in their act, at the 
same rate as that for which they now furnish it to private consumers. 

An important judgment, in reference to the accuracy or inaccuracy 
of telegrams, was given in the Manchester County Court on Monday. 
The case in question was “ Horsfall and Arnold v. the Magnetic 
Telegraph Company.” ‘The plaintiffs, who are general merchants in 


| Hanging Ditch, sent a message by the Magnetic Telegraph Company 


to Messrs. Johnson, at Runcorn, ordering a quantity of soap. The 
plaintiffs alleged that the price stated in the message which they gave 
to be forwarded by the defendants was 34s. Gd. per cwt.; but in the 
message delivered to Me-srs. Johnsun the figure was 35s. 6d. The 
error was subsequently discovered, and inquiries were made at the 
defendants’ office, in Manchester. The original message was pro- 
duced, and the second figure was found to be very indistinct, it being 
almost impossible to decide whether it was intended for 4 or 5. 
Several witnesses were called on both sides, those for the plaintiffs 
asserting that the figure was plainly a 4 when the message was taken 
to the Telegraph Ottice, and those for the defendants stating that no 
alteration in the message was made after it was received. The judge 
observed, “ The action is brought to recover £10 damages for the non- 
delivery by the Magnetic Telegraph Company of a message that was 


| originally sent to them. At the first hearing I came to the conclusion 





that any alteration which appeared on the face of that message was 
not the fault of the plaintitis; and the only question that remained 
was, whether by the decision in the case of “* M. Andrew v. The Elec- 
tric Telegraph Company,” the defendants were entitled to set up the 
defence that the proper sum had not been paid for the message, that 








has been made out. Inasmuch, however, as the message was im- 
properly delivered, and became of no value, the company are bound 
to return the fee which they received for it. The verdict will there- 
fore be for the plaintiffs for 1s. 6d., the fee paid for the message.” His 
Honour allowed the costs of the plaintiffs’ witnesses, 

It seems that the British and Irish Magnetic Telegraph Company 
propose now to deviate from the mode in which they at first proposed 
to carry their new telegraph to the Continent through Norwich and 
the suburbs of that city. Sir Charles Bright and Mr. Moseley met 
one of the committees of the town council a day or two since, and 
after a conference it was resolved that the wires should be carried from 
Hellesdon Gate, along the bye roads over Hellesdon Bridge, and thence 
to Eaton, having a conmunication across the city from Exchange- 
street to Hellesdon. The line from Norwich to Cromer, from which 
place the submarine cable is laid to Emden, Hanover, is in opera- 
tion. It is understood that 40,000 messages are expected to be for- 
warded by this route annually. 

A movement in favour of cheaper gas is said to be contemplated at 
Holbeach, Lincolnshire. At present, the Holbeachians pay 7s. 6d. 
per 1,000 cubic feet, and they consider themselves aggrieved—at least 
some of them do—because at Boston, a few miles off, only 3s. 6d. per 
1,000 is paid. 

A company has been recently formed with the view of placing a 
steamer on U!leswater, one of the Westmoreland lakes. The build- 
ing of the steamer is to be proceeded with forthwith, and the boat is 
expected to be a great convenience to summer visitors. 

The interminable differences in regard to Wisbech and the river 
Nene have advanced another stage. A special meeting of the Nene 
Valley Drainage Commissioners has been called for the purpose of 
considering a notice from the Wisbech town council with reference to 
the removal of the dams in theriver. A resolution was moved by Mr. 
Alderman Stevens, and seconded by the Mayor of Wisbech, to the 
effect that the dams placed in the Nene at Guyhirn and Waldersea 
should be removed under the superintendence of Mr. Fowler, the 
engineer to the commission, the middle openings to be removed in the 
first instance, and the dams to be closed again if any evils followed 
from the waters being allowed to flow more freely. The only com- 
missioners who voted for this proposition were the mover and seconder, 
and it was accordingly negatived, Mr. Fowler stated that he should 
recommend the commissioners to keep the dams up, even if an order 
were made by other authorities for their removal. Ue also intimated 
that he should require £2,000 for strengthening the Waldersea dam. 

A curious history seems to hang to the new railway station in 
course of erection at Ipswich, on the north side of the Stoke tunnel, 
Eastern Union Bailway. Mr, Bruff, C.E., stated, a day or two since 
to the Ipswich Paving and Lighting Committee, that the station 
will be used in two or three months, whether it is completely finished 
or not. Purties, it is stated, bave been in the town for the purpose 
of making calculations for a station to be built also by the Eastern 
Counties Company! This Mr, Bruff considers a vexatious proceed- 
ing. The Eastern Union Company propose to finish their station, 
and place it at the disposal of the Eastern Counties Company. If 
that company refuse to use it, Mr. Bruff is of opinion that the Board 
of Trade will interpose when the East Suffolk system is opened, as he 
considers all the traflic cannot then be safely worked at the present 
station, which, ludicrously enough, has been used “temporarily” for 
nearly ten years. The tact of the matter is, that the East Suffolk 
and Eastern Union interests are tired of the delays which the Eastern 
Counties Company have interposed in regard to a new station at this 
point, although the local public have long called for it; and there 
seems to be a smouldering ill-feeling between the companies, which 
may yet break out into an open rupture. 

As regards building matters, it may be stated that new and com- 
modious schools have been erected by Mr. Whittaker, cotton manu- 
facturer, at Higher Hurst, near Ashton-under-Lyne, at a cost of from 
£3,000 to £4.000,—A proposition had been brought forward for an 
exchange and news-room on the site of the late town hall.—Mr. Alder- 
man Harwood has commenced a new cotton mill for 40,000 spindles 
near Bolton.—Some public improvements, conducted by the town 
council, are in hand at Bolton.—The town of Alston has made a step 
in advance by the erection of a town hall, from the designs of Mr. A. B. 
Higham, architect, of Newcastle. The large room is a fine apart- 
ment, 54 ft. long, by 25 ft. wide, and 30 ft. high.—A new church, 
dedicated to the Holy Trinity, in Toxteth Park, Liverpool, has 
been consecrated by the Bishop of Chester.—The first stone of a 
new congregational school bas been laid at Paddock, near Hudders- 
field. The erection will comprise a main structure, with two wings, 
and will be arranged in one large hall, capable of containing 500 per- 
sons, and twelve separate class-rooms. Mr, Pritchett has supplied 
plans. The cost, tendered for at £836, is, to a large extent, defrayed 
by voluntary subscriptions.—The new hall of the Holbeck Mechanics’ 
Institution has been opened with much eclat. The building, 
which is a bandsome structure in the Italian style, has been 
erected from designs of Mr. E. Milnes, of Bradford, on a site 
liberally presented by the Messrs. Marshall, in Sweet-street 
West. "It consists of two storeys, the basement being appropriated to 
the resident's offices, warming apparatus, &c. On the ground floor, 
which is a little above the level of the street, there is a large reading- 
room and library, besides committee-room and class-rooms; and on 
the third floor is a handsome lecture-hall, with two retiring-rooms, 
and a large class-room for the mechanical drawing and singing classes. 
Altogether there are six commodious class-rooms. ‘The reading-room 
is 34 ft. 6 in., by 24 ft. 6 in., and 14 ft. high; and the lecture-hall is 
69 ft. 3 in. by 34 ft. 6 in., the height being 21 ft. The building is 
entered from the street by a neat open porch. The foundation-stone 
was laid on the 24th of March last, and the work seems to have been 
executed in a satisfactory manner by Mr. Woolley, builder, and 
Messrs. Midgley and Ogden, joiners, Bradford. ‘The cost of the hall 
has been about £1,800, of which sum £1,600 has been raised by sub- 
scriptions.—The West Ham Local Board of Health have accepted the 
tender of Mr. Mortar, of Stratford, for drainage works, which they 
have on hand; amount, £16,379.—The tender of Messrs. Westley has 
been accepted by the Newmarket Burial Board for their cemetery 
buildings; amount, £951.—The expense of the new Corn Exchange, 
proposed at Norwich, is estimated—site and building—at £23,000, and 
of this sum £14 000 has been promised in shares and donations. The 
undertaking will be prosecuted when the subscription is advanced to 
£20,000. 


New Lixr or ATLANTIC SreamMers.—It is proposed to establish 
a line of steamers between Liverpool and New Orleans. 

Equiement or A CANADIAN RatLway.—The Grand Trunk Rail- 
way of Canada has 197 locomotives, 2,529 “ cars,” and 34 snow 
ploughs. a 

Frencu Steamers —Prince Napoleon has appointed a commission 
to report on the expediency of establishing a service of French steam- 
boats between Suez, the Island of Reunion, China, Cochin China, and 
Japan. 

Sepcaw InLAND NaviGAtion.—At the present time there are 
about 180,000 native boats of about ten tons each, which obtain 
access to Calcutta through the canals, conveying about 1,700,000 tons 
of produce during the year. 

Arcuirects’, Excixeers’ AND Macutnists’ DrawixG CLASsEs. 
—The exhibition of the drawings executed during the past year by 
the pupils of the drawing classes conducted at the establishment, 15, 
Old-street, City-road, by Mr. T. J. Hill, closed on Friday last. The 
collection was one of considerable extent, and certainly did great 
credit to the industry and taste of the pupils and to the ability of 
their teacher. The architectural drawings were particularly good, 
embracing carpentry and the practical details of construction, in 
addition to elevations, perspectives, interiors, and examples of the 
higher branches of ornamentation. In the mechanical portion a 
very creditable proficiency was exhibited by several of the younger 
pupils. The classes have been opened for the present term, and, we 
have no doubt, will be sought by a large number of students, to 
whom they offer exce!lent advantages for acquiring a full knowledge 
of the now indispensable art of practical delineation. 
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ANNUAL TRADE CIRCULARS. 


THE SHIPPING TRADE. 


(From the Circular of Messrs. Curry, Kellock, and Co., 
Liverpool ) 

WE regret having to record another year of diminished sales of 
shipping in our port as compared with the previous one, equal to 
about 18 per cent. ‘The character of the business from January to 
December has been of that fitful yet improving kind that follows 
recovering health after prostration produced by severe fever and 
excitement. What has been done is permanent and solid, mostly 
arising from necessity. There has of course been some speculation, 
which is always the case when prices are so low as they have been, 
but the speculators are in good position, and able to hold such pur- 
chases at will. ee 

In the early part of the year there was much inquiry, and many 
ships changed hands at low rates, nevertheless there was the constant 
fear upon the minds of purchasers that large numbers of the 
Borough Bank’s and other mortgaged ships would have been forced 
en masse on the market. This has not been so; on the contrary, much 
of the tonnage so circumstanced has been managed with a firm 
prudent hand, and we believe the most made of it that was pos- 
sible. The caution thus used has tended to improve prices, and 
saved us from any long depression from a surfeit of second-class ships 
being thrust upon us. Of those held by the bank thirty-four have 
been soli since its suspension, while there are only thirteen now here 
or in other ports of the United Kingdom, with four or five still to 
arrive, remaining to be disposed of. Up to the middle of April there 
was a tolerably steady and slightly improving trade, when, from some 
unexplained cause, a reaction took place, and exceeding dulness 
followed, during which some good seven-year-class colonial ships sold 
as low as £5 per ton. From this condition we rallied towards the end 
of May. ‘This improvement continued but a short time, and in 
June there was almost a cessation of important business. Towards 
the close of July matters again improved, and have continued to do so, 
though very slowly, and with some ui accountable calms, until the 
present time. The last month has been the most steady of the year. 

The discontinuance of guano charters from the Chinchas is being 
severely felt, especially by the fleet that has gone to the Eust in the 
war service. The enormous amount of tonnage that has accumulated 
in the Indian and China ports (about 500 000 tons) bas reduced freights 
from thence to a nominal rate. Solow as 5s. per ton has been 
accepted for steamers from Bombay. 

The expectations from the Kooria Mooria Islands have not been 
realised, and but little benefit has arisen to us from that quarter. 

The solution of the present unsatisfactory state of things with the 
shipping interest may be found in the general contraction of trade 
that hos taken place since the late panic, combined with the fact that 
we have more ships than there is trade to employ them, since we have 
permitted the vessels of other nations to do our work, without receiv- 
ing any corresponding advantae from those so much favoured, 

In considering the future prospects of shipping, the very decreased 
number we are likely to have at command must be regarded. With 
a much lessened produ ‘tion both in the United Kingdom and in tie 
Colonies must be taken into account the losses of the year, which are 
likely to prove something enormous, we fear considerably over those 
of 1847. The statistics for the past year are not yet completed, but 
from the first six months’ return the number lost is likely to prove 
equal to four ships per day. 

Outward freights have considerably improved during the last two 
months, and if our India fleet does not come home too thick upon us, 
we may caleulate upon some months of good outward employment. 
Any indication of improvement in charters is quickly responded to by 
parties willing to invest. 

Ship-building in the colonies this vear has been (as we advised in 
our last must be expected) on a very limited scale. Nor do we think 
much more will be done through the year now entered upon, 

The number of ships which have changed hands this year is 482 
221,419 tons, against J86<=258,869 in 1857, showing a decrease of 104 
ships, or 37,450 tons, being a decline of 18 per cent. in the number of 
ships, and 14} per cent. in the number of tons this vear against last. 
Of the above iifty-one are new British, equal to 21,702 tons; ninety- 
nine new colonial, equal to 47,966 tons; fifteen foreign, equal to 
8,346 tons. The number of ships sold to foreigners is nineteen, equal 
to 7,482 tons, The number of steamers sold is thirty-nine, of which 
twenty-seven are screws and twelve paddle, equal to 15,097 tons. 

British ships must be quoted fully 10 per cent. lower at the close 
than they were at the commencement of the year. One or two most 
injudicious sales, made at altogether unnecessarily low prices, com- 
pletely paralysed the buyers of good British ships for several months 
past. The following prices rule just now:—For London, Liverpool, 
and Cumberland ships of thirteen years’ class, coppered, Baltic outfit, 
£16 to £18 per ton; ditto east coast and other country-built, £13 to 
£15 per ton. Twelve, ten, and nine years’ class in proportion. 

Iron Ships.—London, Liverpool, or Clyde, for twelve years’ class, 
£16 to 417 10s. Nine and six years’ class in proportion. East 
coast, &e., do., £14 10s, to £16. Inferior classes in proportion. 

New Colonial Ships. —Quebee, St. John and Richibucto, classed A 
for seven vears, £7 to £8; Spruce do., Ad, £4 10s. to £5 15s. ; Prince 
Edward Island, classed A7 years, £6 to £7 ; Spruce do., A4, seven years, 
£4 53,0 £5 10s. Second hand large colonial ships are in improving 
demand. Several have changed hands this month at better prices. 
Of second hand British ships we have had but a small number in the 
market, with considerable inquiry. Some large steamers, chiefly 
serews, have changed hands at low prices. The stock cffering for sale 
is large, and the buyers are few. Our present stock of vessels on sale 
may be classed as follows: 

Colonial.—20 ships varying from 1,000 to 2,000 tons; 17 ships, 
varying from 700 to 1,000 tons, 25 ships, varying from 400 to 700 
tons; 27 ships varying from 200 to 400 tons; 7 ships, varying from 
30 to 200 tons, 

Foreign. —3 ships, varying from 500 to 1,500 tons. 

Lritish.—14 ships, varying from 300 to 1,500 tons; 5 ships, varying 
from 150 to 300 tons; 4 ships, under 150 tons, 

Total, 122 ships; showing a decrease of 39 ships on hand against 
161 last year; 12 steamers, screw and paddle, showing a decrease of 
ft against 16 last year. 

By a new rule issued in the early part of the year, Lloyd’s com- 
mittee require that all vessels built in the colonies must be iron 
kneed, strapped and classed in the hull while on the stocks, or they 
lose one year of their time. 











































STEAM SHIPPING. 
(From Messrs. Alfred Brett and Co.'s List.) 
Arrenr the commercial convulsion of 1857, the spring of 1858, then, 
the summer, and afterwards the autu:nn, were successively looked 
forward to as promising, with a general recovery of business, a more 
active condition of the shipping interest; yet 1858 has finally passed 
away, and leit unrealised all such anticipations. In consequence 
therefore, of the almost unvarying dulness that has ensued, our 
monthly reports of steamship property, throughout last year, neces- 
sarily presented but little change in their tone or expression, and 
much repetition relative to the depreciated value and want of em- 
ployment as regarded that particular kind of property. The cessation 
of steam transport service to the East has affected in an especial 
manner the largest class of screw steamships, for any of which remu- 
nerative engagements are very difficult to be obtained. For medium 
sized and {or smaller steamers there is a better tield of employment 
in the coasting trade; and inquiries also occur for vessels of these 
classes for short foreign voyages. On the whole, however, the aspect 
of a s bas become less discouraging with the close of December. 
A greater disposition to purchase steamers has been evinced, which, 
taken in connexion with recent sales of screw steamers of good capa- 
city, both for colonial service and foreign account, may be said to 
give the market a more hopeful appearance; and, were it not that 
steamship builders continue to be short of contracts, with rather a 
large number of new steamers on hand, and that many steamships 





out of the fleets belonging to companies under liquidation still re- 
mains unsold, the prospects of steamship property at the commence- 
ment of 1859 would be considerably more promising than at the same 
period in 1858. 





THE SCOTCH IRON TRADE. 
(From Mr. William Colvin, of Glasgow.) 

During the year pig iron has fluctuated only 8s. per ton (from 
523. to 60s.), the trade having been characterised throughout by re- 
markable steadiness and a comparative freedom from speculative in- 
fluence, The average price for the twelve months is 54s, 4d. In 
January the market opened at 53s. 6d., with considerable inquiry for 
spring shipment, and the price gradually advanced with slight occa- 
sional fluctuations till the beginning of March, when it reached 60s. for 
mixed numbers warrants. Although within this peri¢d the rate of 
discount had been reduced by the Bank of England from 8 per cent. 
to 3 per cent., and some departments of business had shown symptoms 
of revival from the late depression, foreign demand and local con- 
sumption did not realise general expectation, and when it became 
evident that stocks were still accumulating in the height of our 
shipping season a downward tendency ensued, holders became willing 
sellers, following the market till the price touched 52s, on the 21st of 
April, from which, however, a reaction of Is. 6d. to 2s. soon took 
place, the low price having again stimulated exports and attracted 
the attention of parties seeking investment. For the last eight 
months there has been but little movement of interest or importance, 
the price oscillating between 52s, 3d. and 56s., in fluctuations of 3d. 
to ls. per ton, according to the preponderance of buyers or sellers 
at the moment. The present moderate price of pig iron and 
value of money justify the expectation of a good spring trade, 
but it must not be overlooked that existing stocks and pre- 
sent production are amply sufficient to meet any probable de- 
mand. At present the market closes steadily at 54s. 6d. 
cash for mixed numbers warrants. All No. 1 g.rm.b. may be 
quoted 53s. 6d.; No. 3, ; No. 1 Coltness, 54s.; No. 1 Calder, 
54s, Gd.; No. 1 Glengarnock, 54s. 6d.; Gartsherrie, 59. cash against 
bill of lading. ‘The average number of furnaces in blast for the twelve 
months has been 128. At present there are 131 in active operation. 
The production has again exceeded that of any previous year, and, 
notwithstanding shipments being also in excess and local consumption 
moderate, stocks have increased to 340,000 tons, of which there are in 
store 150,000, the balance in makers’ hands :— 





z 





1858. 1857. 1856. 1855. 

Tons Tons, Tons. Tons. 

Our exports to United States have been 51.600 42,200 56,100 57,200 
- British North America 15,300 13,600 6,600 

oe France .. «c e+ ve 67,700 63,300 66,800 

“ Germany «2 «2 se ee 81,800 55,000 48,200 





Manufactured iron was dull of sale in the beginning of the year, 
but for some months past there has been a more active demand. 
Present prices are—Common bars, £7 to £7 15s., according to brand; 
plates, £8 lls, to £9; sheets, £9 10s. to £10, less 4 per cent for cash; 
rails, £7 2s. Gd. There is a marked falling off in our Clyde iron 
shipbuilding yar’s from their former activity. There have been 
launched, in 1858, 60 vessels of 40,522 tons; and now building, 
34 vessels, of 18,1463 tons. Launched in 1857, 98 vessels, of 57,417 
tons; building, 31st December, 1856, 56 vessels, of 38,845 tons. 
Launched in 1856, 103 vessels, of 58,627 tons; building, 31st December, 
1856, 64 vessels, of 47, tons. Launched in 1855, 107 vessels, of 
84,750 tons; building, 31st December, 1855, 57 vessels, of 37,850 tons. 
Launched in 1854, 129 vessels, of 70,530 tons; building, 31st 
December, 1254, 54 vessels, of 47,590 tons. Lau ched in 1853, 79 
vessels, of 54,750 tons; building, 3lat December, 1853, 97 vessels, of 
61,200 tons. 

* Allow me to call your attention to the subjoined table, which will 
enable you to compare the state of the trade at this period for the past 
four years:— 












COMPARATIVE STATEMENT. 


1857. 


1886. 






Foreign shipments for the year 
Coastwise a 





247,600 














Total shipments for the year | 542,000 507,100 527,500 565,000 
Stock, 3lst of December... 100,000 90,000 196,000 340,000 
Furnaces in blast, ditto .. 121 23 123 131 
Price, ditto... .. s+ ss 0 7 | 74s 52s. Gd. | 54s 6d. 
Bank rate of discount, ditto .. |6) p. cent. 6 p. cent. 8 p. cent. |25 p. cent. 
Average price for the year .. | 70s, 9d. 72s. 6d. | 69s, 2d. jis. 4d. 
Make of malleable iron .. .. | 110,000 | 000 100,000 | 90,000 
Average price of bars for the | | 

WOOT cs ve ce ce oe on ee ee £9 £3 10s. £7 10s. 


PIG IRON. 
(From William Connal and Co.’s Annual Circular.) 
unusually free from speculative excite- 
ment during the year. Early in March the price reached 60s., 
but gradually declined again, reaching 52s, in April. With that 
exception the fluctuation has been trifling, not varying beyond 2s. 
either above or below our closing quotations. The heavy production 
going on at the close of 1857 has continued during 1858, and although 
shipments bave increased by 28,000 tons, the local consumption is 
estimated to have fallen off considerably, and the stock has increased 
by 162,000 tons. The probability is that we shall again add heavily 
to the stock in 1859, but we do not think this will depress the market 
much, as the present moderate price, with the prospect of better trade 
in the spring, and the low rate of money, are likely to cause consider- 
able investments to be made in this very favourite speculative article 


Pig iron has been 
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94 {| 475,000 | 240,000 | 76s. Od, 
97 580,000 144,000 | 75s, Od, 
540,000 70, | 80,000 ; 
600,000) | 394,677 98,600 | 
692,000 | 3 194,000 
630,000 275,000 
775,000 | 350,000 
7s8¢,900 | £50,000 | 
720,000 | 220,000 
780,000 | % 130,000 | 
$20,000 | 542,000 110,000 
820,000 500,000 100, 00 
900,000 532,00) 168,000 | 
950,000 560,000 330,000 | 





SCOTCH PIG IRON. 
(From Tregelles and Taylor’s Report.) 
Stock, January 1, 1858 ~e 
Production during 1553... ..  .. 


196,000 
950,000 


1,176,000 
Consumption, 1853) ww we ee ee ee | 886,000 


Stock, January 1, 1850 .. .. .. 340,000 


Senate, upon the Pacific Railway, the debate turned upon a motion 
that the iron to be used in the construction of the road be of American 
manufacture, This proposition was pretty freely discussed, and was 
finally adopted by a vote of twenty-five years to twenty-three days. 

Curar Rastway Consrruction.—The Morayshire extension has 








been opened to the public to Craigellachie. "The line runs from the 
Inverness ard Aberdeen junction at Orton, and has been completed 
} at a cost of less than £4,800 a mile. 





LIST OF OPEN CONTRACTS 


AS THEY RELATE TO ENGINEERING OR GENERAL 
CONTRACTORS’ WORK. 

Rattway Works—Lonpon anp NortH WesTern Ratuway.—Tenders are 
invited for the construction of a railway from a point on the Shropshire 
Canal to Coalport, a distance of 53 miles. Plans and specifications on 
and after 10th Jan. at Messrs. Locke and Errington’s, 13, Duke-street, 
Westminster.— Tenders to 7th February. 

Corres DamM—BimkenxnEAD Dock Works.—Tenders are invited for the 
construction, maintenance, and removal of a puddled timber coffer dam, 
at the entrance of the intended deep low water basin at Birkenhead. 
P’ans and specifications at the office of the engineer, at dockyard, 
Coburg dock, Liverpool —Tenders to 22nd January. 

Wrovent Iron BaivGe—Victorta.—Tenders are invited for the construc- 
tion of a lattice girder bridge of three openings, in all of 300 ft. for 
the river Yarra, Victoria. Plans and specifications of Mr. Carr, 4 
Victoria-street, Westminster Abbey.—Tenders to Sth January. 

RatLs—MANCHESTER, SHEFFIELD, and LivcotNsame Ratway.—Tenders 
invited for 1,200 tons of rails, 72 Ib. to the yard, Also 200 tons of 
bracket chairs. Patterns with the company’s engineer at Manchester. 
— Tenders to 13th January. 

Bumpines and Works—Buisuopstone.—Tenders are requested for new 
buildings and works, on the estate of the Ecclesiastical Commissioners. 
Plans and specifications at Messrs. Clutton’s, Bishopstone, on and after 
10th January —Tenders to 5th February. 

GASOMETER—COGGESHALL Gas AND Coke Company.—Tenders are invited 
for the construction of an iron gasometer and cast iron tank, to hold 
from 5,000 to 8,000 feet of gas. Specifications with William Doubleday, 
Coggeshall. 

Cast Inon Pipes—Victoria.—Tenders are invited for cast iron pipes, 
bends, branches, syphons, &c., for the Geelong Gas Company, Victoria. 
Specifications with J. Scoltock, 75, Old Broad-street, City, London. 
— Tenders to 20th January. 

BaTTERY AND BUILDINGS—SwansEA.—Tenders will be received for the 
construction of a battery, and other buildings on the Light House 
Island, Mumbles, Swansea Bay. Specifications and plans at the Royal 
Engineer Office, Pembroke Dock.—Tenders to 20th January. 

GasHoLDER —EquitasLe Gasiicut Compaxy.—Tenders are invited for the 
erection of a cast or wrought iron gasholder tank, 112 ft. in diameter, 
and 30 ft. deep, with telescopic gasholder, columns, girders, &c. Par- 
ticulars at the Company's engineer, at works, Lupus-street, Pimlico. 
—Tenders to 24th January. 

BumLpincs--Beprorp.— Tenders are invited for the enlargement of the 
Grammar School, for the erection of a new school, and making a new 
road at Bedford, Plans and specifications with Mr. James Horsford 
Architect, Bedford—Tenders to 24th January. 


SO FAR 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin, 












































) 
£ 5.4, raed £54 Dis. 
IRON, English Bar and Dolt:— IRON, Swedish, Indian = 
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RAILS are in steady demand. 

Scotca Pié Inox.—There has been but little fluctuation in prices during 
this week, and a moderate amount of business done at 54s. to 54s, 6d. cash, 
which latter is the closing quotation for mixed numbers, warrants, f.0.b. 
in Glasgow. The shipments for the week ending the 5th instant, were 
4,600 tons against 9,500 tons the corresponding date last year. The stock 
on warrants is about 148,000 tons. 

SPELTER cannot now be bought under £23 5s. per ton on the spot. 
stock is 4,500 tons, 

Coprer is very firm. 

Tix, both English and foreign, are in good request. 

TiN PLATEs in moderate demand for good brands. 
MOATE and CO., Brokers, 

65, Old Broad-street, London. 


TIMBER. 


The 





January 7, 1859. 




























1 1859. 1858. 1859. 
per load— £22 6 erload—# 8. £ % | £ 8 £8 
DR ewes caee ) 10 013 0 Yel. pine, per reduced. 
| Quebec, red pir 310 4 0) Canada, Ist quality.i17 019 0 18 0 200 
yellow pine 35 315 2nd do... 10 U J0Olv iWWil vo 
St. John’s, N.L., 5 0 6 © Archangel, yellow..14 015 0,15 01519 
Quebec, oak, w 6 0 610 St Peters 012W)/l0 OL 
bire 4 0 0 © Finlanc 01010) 9 O12 0 
elu 5 0 510) Memel. 015 6/|10 016 0 
Dantzic, oak . 6 0 7 O Gothenburg, yellow. 9 10 12 0) 9 012 0 
fir 217 40 e. oll 6)10 O11 O 
Memel, fir. 3.5 4 5 Gefle,yellow,l4ft..1110 1210/21 023 0 
Riga..... 315 0 0 Soderhamn........11 0 121 oovd 
Swedish .. 210 215 
Masts, Quebecrd pine 608 0 0'22 028 0 
ylpine 3 507¢0 
Lathwood, Dautsc.im 6 7090 
emel ... oo0d per 40 ft, 3in.. 015 110) 1 0 1120 
St rs, 9 0 9 O Staves, per standard M 
Deals, per C, 12 ft. by Sby Yin Quebec, pipe.... ” 070 0'80 0 0 0 
Quebec, whitespruce]5 10 18 10 15 19 0 puncheon..20 0 22 0/20 022 @ 
ipine... O08 OO OO we Baltic, crown an - 
Gt Jobn,whitesprucelé 0 1610/14 016101| p f 380 0 190 0 | 155 0 160 0 





American Iron.—In a recent discussion in the United States | 





Lonpox District TELEGRAPH.— The complete prospectus has 
been issued of the London District Telegraph Company. The pro- 
posed capital is £60,000, in shares of £5 eacb. Within a radius of 
tour miles the company intend to deliver messazes at a charge of 4d. 
They will have in that space 100 stations, and these will be fixed at 
shops to prevent expense. The mode of construction will, as far as 
practicable, be by carrying the wires over houses, and the first outlay 
is estimated not to exceed £35,000, leaving £25,000 for an extension 
of operations, which it may be hoped will speedily be found desirable. 
The undertaking is calculated to supply a most obvious and general 
want of the metropolis, and seems, should it be well-managed, to 
offer a field for great success. 

LARGE AND SMALL VessELs.—The freight circulars of Messrs. A. 
Laming and Co. says: —‘‘ Past experience with respect to ship- 
building teaches a salutary lesson. The large clipper ship, which has 
tended to lower the rates of freights in foreign ports, has suffered 
greater depreciation in value from the pressure of the times than, 
perhaps, any other class of ships. In days of prosperity, when freights 
ruled high, clippers realised large profits; but, on the other hand, 
now that freights are depressed, the loss they incur is correspondingly 
great, and they, as a property, have become almost unsaleable. 
There appears to be a growing conviction among shipowners, which 
is stre nened by the approbation of the merchants, that a ship of 
more moderate size is the more suited to the requirements of com- 
merce, so that the majority to be constructed may hereafter be of that 
descrivtion. ’ 

















Jan. 14, 1859. 











THE ENGINEER. 





GEOLOGICAL SOCIETY OF LONDON. 
December 1, 1858. ”° 

The following communication was read :— 

“On the Geological Structure of the North of Scotland and the 
Orkney and Shetland Islands.’’ PartII. By Sir R. I. Murchison, 
F.R.S., V.P.G.S. 

In a paper read during the last session (see ‘‘ Abstracts,’’ No. 10, 
the author described the general succession of rocks in the 
northern Highlands, as observed by Mr. Peach and himself, aided 
by the researches of some other geologists. 

The rocks were described in their ascending order, as, first, a 
fundamental gneiss traversed by granite veins at Cape Wrath ; 
secondly, a red or chocolate-coloured sandstone and conglomerate, 
of great thickness, and regarded by the author as of Cambrian age ; 
thirdly, succeeding unconformably, is a series of quartzite, with 
intercalated limestone, both of them often highly crystalline ; 
from the limestone Mr. C. Peach had succeeded in obtaining, 
‘* near Durness,” several fossils, shown to be of lower Silurian 
age ; fourthly, micaceous schists and flagstones occupying a wide 
extent of country to the east of Loch Eriboll, described as being of 
younger age than the foregoing, and older than the old red sand- 
stone series which occupies the north-eastern Highlands, and a 
great portion of the eastern coast of Scotland; fifthly, the old red 
series, arranged by the author into three divisions, the middle 
being the Caithness flags. 

in the past autumn Sir Roderick, feeling that several points re- 
quired stricter examination, revisited the country already described, 
extending his researches both east and west, and to the most 
northerly point of the Shetlands. 

In this tour he not only confirmed his views previously 
announced with regard to the succession of the older rocks. but 
examined the structure of the Orkneys and Shetlands, more clearly 
defining the relations and physical characters of the beds there 
composing the old red series. 

The present memoir comprised the details of these later observa- 
tions; and Sir Roderick acknowledged the aid he had derived from 
Mr. Peach (who accompanied him throughout the journey), Mr. 
John Miller, Rev. Mr. Gordon, and others; and he referred to the 
— memoirs of Mr. Canningham and Hugh Miller on Suther- 

and, &c., and Dr. Hibbert on the Shetland Islands. 

The principal points dwelt upon in this paper were :— 

1. The evidence obtained at various points, that the Lower Si- 
lurian limestone is intercalated in quartz-rock (east of Loch 
Eriboll, Assynt, &c.) 

2. That the Durness limestone lies in a basin supported by 
quartz-rock on the east as well as on the west. 

3. That certain igneous rocks, connected with the Durness trough, 
are protruded near Smo, which had not before been noticed. 

4. On this occasion corroborative evidence was adduced of the 
conformable superposition of the micaceous schists or gneissose 
flag-stones to the quartzite series—the succession being visible 
at intervals in all the intermediate country between Loch Eriboll 
and Ledmore, and the passage upwards from the quartzite, and 
their associated limestones into the schists and micaceous flags 
being both clear and persistent, with some local interruptions only 
of igneous rocks. 

5. That the protrusion of porphyry, hypersthene, greenstone, 
&c., is not peculiar to any one line, but occurs in the purple or 
Cambrian sandstone, in the overlying Silurian limestone of 
Durness, and again in the still higher micaceous flag-stones; and 
that the latter, when intruded upon by granite, much resemble the 
old gneiss. 

6. With regard to the old red series of the east coast, Sir Ro- 
derick pointed out the extension of the middle set of deposits, 
namely, the Caithness flags, their great thickness in Caithness 
compared with their development in the south, and their range 
over the Orkneys into the Shetlands, where they also thin out, put- 
ting on a somewhat different lithological character, and where the 
old sed series is chiefly represented by sandstones, the upper part 
containing plants. He dwelt upon the great value of the Caithness 
flags as paving-stones, their extraordinary durability being due to 
a certain admixture of lime and bitumen (the latter derived from 
fossil fishes) with silica and alumina, whilst in some parts they 
contain bitumen enough to render them of economic value. The 
author next pointed out the passage of the Caithness flags upwards 
into light-coloured sandstones, which eventually form the great 
headlands of Dunnet and Hoy, where such overlying sandstones 
cannot be of less thickness than 1,200 ft. to 1,500 ft. 

With regard to the micaceous rocks of the north-east of Scot- 
land and the Shetland Isles, they are, according to the author, 
portions of the series which is younger than the fossiliferous lower 
Silurian rocks of the west of Sutherland—so-called gneiss of the 
Sutors of Cromarty belonging, in Sir Roderick’s opinion, to the 
micaceous flag series of eastern Ross-shire ; and the gneissic rock 
extending southwards to Flowerburn, Kinordy and Rosemarkie, 
near Fortrose, is regarded by him as a member of that series, 
altered by the intrusion of granitic and felspathic rocks. 

The paper was illustrated by a large series of rocks and fossils 
collected during the author's Jast tour, and by geological maps 
and coloured views and sections. 

Papers to be read at the next Evening Meeting, Dee. 15, 1858 :— 

1. “ On the Old Red Sandstone of E!gin and its neighbourhood.” 
By Sir R. I. Murchison, V.P.G.S. 

2. “On some Reptilian Remains from the Sandstone of Elgin.” 
By Professor Huxley, F.G.S. 

December 15, 1858. 


The Rev. J. H. Austen, Ensbury, Dorset ; the Rev. Alexander 


Maclennan, M.A., Rectory, Newington Butts, Surrey ; John Sharp, 


Esq., of the Inner Temple, Barrister-at-Law, Tunbridge Wells; 


Henry Christy, Esq., 103, Victoria-street, Westminster ; and Joseph | 


Paull, Esq., Moor-master, Aldstone, Cumberland, were elected 
Fellows. — 

The following communications were read :— 

1. “On the Succession of Rocks, in the Northern Highlands.”’ 
By John Miller, Esq. Communicated by Sir R. I. Murchison, 
V.P.G.S. 

Mr. Miller in this communication explained the history of our 
knowledge of the geology of this district ; and, having given in detail 
an examination that he made of the coast last autumn, he drew 
particular attention to the faithful and comprehensive descriptions 
of the old red district by Sedgwick and Murchison in former 
years, and showed that his own observations quite coincide with 
the results of Sir Roderick Murchison’s late correlation of the 
Gneissic, Cambrian, Silurian, and old red strata of the coasts of 
Sutherland, Ross-shire, and Caithness. 

In conclusion, Mr. Miller pointed out that the Darness Lime 
stone and the fossiliferous beds of Caithness were still open fields 
for careful and energetic explorers. 


2. “On the Geological Structure of the North of Scotland, | 


Part III. The Sandstones of Morayshire, containing Reptilian re- 
mains, shown to belong to the Uppermost Division of the Old Red 
Sandstone.” By Sir Roderick I. Murchison, F.R.S., D.C.L., 
V.P.G.S., &c. 

Referring to his previous memoir for an account of the triple 
division of the old red sandstone of Caithness and the Orkney 
Islands, the author showed how the chief member of the group in 


those tracts diminished in its range southwards into Ross-shire, and 
how, when traceable through Inverness and Nairn, it was scarcely 

to be recognised in Morayshire, but reappeared with its charac- 
| teristic ichthyolites in Banffshire (Dipple, Tynet, and Gamrie). 
| He then prefaced his description of the ascending order of 
| the strata belonging to this group in Morayshire by a sketch 
| of the successive labours of geologists in that district; point- 
| ing out how in 1828 the sandstones and cornstones of this 
tract had been shown by Professor Sedgwick and himself to 
constitute, together with the inferior red sandstone and con- 
glomerate, one natural geological assemblage; that in 1839 the 
late Dr. Malcomeson made the important additional discovery of 
fossil fishes, in conjunction with Lady Gordon Cumming, and also 
read a valuable memoir on the structure of the tract, before the 
Geological Socicty, of which, to his, the author’s regret, an abstract 
only had been published. (Proc. Geol. Soc. vol, iii. p. 141.) 

Sir Roderick revisited the district in the autumn of 1840, and 
made sections in the environs of Forres and Elgin. Subsequently 
Mr. P. Duff, of Elgin, published a “Sketch of the Geology of 
Moray,” with illustrative plates of fossil fishes, sections, and a geo- 
logical map by Mr. John Martin; and afterwards Mr. Alexander 
| Robertson threw much light upon the structure of the district, 
particularly as regarded deposits younger than those under con- 
sideration. 

All these writers, as well as Sedgwick and himself, had grouped 
the yellow and whitish yellow sandstones of Elgin with the old red 
sandstone; but the discovery in them of the curious small reptile, 
| the Telerpeton Elqinense, described by Mantell in 1851, from a speci- 
| men in Mr. P. Duff's collection, first occasioned doubts to raise re- 
| specting the age of the deposit. Still the sections by Captain Brick- 
| enden, who sent that reptile up to London, proved that it had been 
| found in a sandstone which dipped under “ Cornstone,”” and which 
| passed downwards into the old red series, Captain Brickenden 
| also sent to London natural impressions of the foot-prints of an 
| apparently reptilian animal in a slab of similar sandstone, from 
| the coast-ridge extending from Burgh Head to Lossiemouth 
| (Cummingstone). 
| Although adhering to his original view respecting the age of the 
sandstones, Sir R. Murchison could not avoid having misgivings 
| and doubts, in common with many geologists, on account of the 
| high grade of reptile to which the Telerpeton belonged ; and 
| hence he revisited the tract, examining the critical points, in com- 
| pany with his friend the Rev. G. Gordon, to whose zealous labours 
| he owned himself to be greatly indebted. 

! In looking through the collections in the public museum of 
| Elgin, and of Mr. P. Duff, he was much struck with the appear- 
| ance of several undescribed fossils, apparently belonging to reptiles, 
| which, by the liberality of their possessors, were, at his request, 
| sent up for inspection to the Museum of Practical Geology. He 
| was also much astonished at the state of preservation of a large 
| bone (ischium), apparently belonging to a reptile, found by Mr. 
| Martin in the same sandstone quarries of Lossiemouth, in which 
| the scales or seutes of the Stagonolepis, described as belonging to 
ja fish by Agassiz, had been found. On visiting these quarries, 

Mr. G. Gordon and himself fortunately discovered other bones of the 
| same animal ; and these, having been compared with the remains 
lin the Elgin collections, have enabled Professor Huxley to decide 
that, with the exception of the Telerpeton, all these casts, scales, 
and bones, belong to the reptile Stagonolepis Robertsoni. 

Sir Roderick, having visited the quarries in the coast-ridge, 
from which slabs with impressions of reptilian footmarks had long 
been obtained, induced Mr. G. Gordon to transmit a variety of 
these, which are now in the Museum of Practical Geology ; and 
of which some were exhibited at the meeting. 

After reviewing the whole succession of strata from the edge of 
the crystalline rocks in the interior to the bold cliffs on the sea 
coast, the author has satisfied himself that the reptile-bearing sand 
stones must be considered to form the uppermost portion of the 
old red sandstone, or Devonian group,—the following being among 
the chief reasons for his adherence to this view :— 

Ist. That these sandstones have everywhere the same strike and 
dip as the inferior red sandstones containing Holoptychii and 
other old red ichthyolites, there being a perfect conformity 
between the two rocks, and a gradual passage from the one into 
the other. 2ndly. That the yellow and light colours of the upper 
band are seen in natural sections to occur and alternate with red 
and green sandstones, marls, and conglomerates low down in the 
ichthyolitic series. 3rdly. That, whilst the concretionary lime- 
stones called ** Cornstones” are seen amidst some of the lowest 
red and green conglomerates, they reappear in a younger and 
broader zone at Elgin, and reoccur above the Telerpeton sand- 
stone of Spynie Hill, and above the Stagonolepis sandstone of 
Lossiemouth ; thus binding the whole into one natural physical 
group. 4thly. That, whilst the small patches of so-called 
“ Wealden’ or oolitic strata, described by Mr. Robertson and 
others as occurring in this district, are wholly unconformable to, 
| and rest upon, the eroded surfaces of all the rocks under considera- 








| tion, so it was shown that none of the oolitic or liassic rocks of | 


the opposite side of the Moray Frith, or those of Brora, Dunrobin, 


Ethie, &c., which are charged with oolitic and liassic remains, | 


resemble the reptiliferous sandstones and “ Cornstones” of Elgin, 
| or their repetitions in the coast-ridge, that extend from Burgh 
| Head to Lossiemouth. 
Fully aware of the great difficulty of determining the exact 
boundary-line between the uppermost Devonian and lowest car. 
| boniferous strata, and knowing that they pass into each other in 
many countries, the author stated that no one could dogmatically 
assert that the reptile-bearing sandstones might not, by future re- 
searches, be proved to furm the commencement of the younger 
er 


| 
| 


a. 
Sir Roderick concluded by stating that the conversion of the 

Stagonolepis into a reptile of high organisation, though of nonde-~ 
| script characters, did not interfere with this long-cherished opinion 
—founded on acknowledged facts—as to the progressive succes- 
| sion of great classes of animals, and that, inasmuch as the earliest 
trilobite of the invertebrate lower Silurian era was as wonderfully 
| organised as any living crustacean, so it did not unsettle his belief 
| to find that the earliest reptiles yet recognised, the Siagonolepis 
| and T'rlepeton, pertained to a high order of that class. 


| [The memoir was illustrated by geologically-coloured charts of 


the Admiralty’s Hydrographic Survey of the Coast extending from 
the Orkney Islands to Banffshire (which, in the want of any accu- 
| rate maps, fortunately gives the outlines of the coast and a few 
| miles inland), and by transverse sections showing the succession 
and relations of the strata; also by numerous organic remains 
from the collections of Mr. P. Duff, Mr. Gordon, the Elgia 
Museum, the Museum of Practical Geology, and the Geological 
Society’s Museum. ] 

3. © On the Stagonolepis Robertsoni of the Elgin sandstones ; 
| and on the Foot-marks in the Sandstones of Cummingstone.” By 
Thomas H. Huxley, F.R.S,, F.G.S., Professor of Nat. Hist., 
Government School of Mines. 

The unquestionable remains of Stagonolepis Robertsoni which 
have hitherto been obtained consist partly of bones and dermal 
scutes, and partly of the natura) casts of such parts. The former 
have been obtained only at Lossiemouth, and are comparatively 








few in number; the numerous natural casts, on the other hand, 
have all been procured at the Findrassie Quarry, in which no 
bones or scutes, in their vriginal condition, have been discovered. 

The considerable series of remains exhibited to the society did 
not embrace all those which had been subjected to examination, 
but contained only a selection of those more characteristic parts 
upon which the conclusions of the author of the paper, respecting 
the structure and affinities of Stagonolepis, are based. 

They were—1. Dermal scutes; 2. Vertebre ; 3. Ribs; 4. Bones 
ofthe extremities; 5, Bones of the pectoral arch; and 6. A natural 
cast of a mandible with teeth. The dermal scutes are all charac- 
terised by an anterior smeoth facet, overlapped by the preceding 
scute, and by the peculiar sculpture of their outer surface, which 
exhibits deep, distinct, round or oval pits, so arranged as to appear 
to radiate from a common centre, Of these scutes there are two 
kinds, the flat and the angulated. By a careful comparison with 
the dermal armour of ancient and modern crocodilian reptiles, it 
was shown that every peculiarity of the scutes of Stagonolepis 
could find its parallel in those of Crocodilus or Teleosaurus,—the 
flat scutes resembling the ventral armour of the latter, the angu- 
lated scutes the dorsal armour of the former genus. 

An unexpected verification of the justice of this determination 
was furnished by a natural cast of a considerable portion of the 
caudal region of Stagonolepis, consisting of no less than seven 
vertebra, enclosed within the corresponding series of dermal scutes. 
Of these, the dorsal set were angulated ; the ventral, flat, 

It would appear that the anterior dorsal scutes attained a very 
considerable thickness, while the*posterior scutes were widest, at- 
taining more than five inches in breadth in some instances. The 
vertebrw described were all studied from natural casts, and be- 
longed to the caudal, sacral, and anterior-dorsal series. These 
vertebre are, in their leading features, similar to those of Teleo- 
surians—the obliquity of the articular faces of the centra, so cha- 
racteristic of the vertebre of Stagonolepis, being, as the author of 
the paper pointed out, a very common character of Teleosaurian, 
and even of modern crocodilian, vertebra. Of the sacral vertebra, 
only a natural cast of the posterior face of the second had been 
obtained ; but it was sufficient to demonstrate the wholly crocodi- 
lian characters of this region in Stagonolepis. 

The dorsal vertebra present a remarkable peculiarity in the 
strong upward, outward, and backward inclination of the transe 
verse processes, and in the size of the facet for the head of the 
rib. The vertebra thus acquires a Dinosaurian character ; but no 
great weight was attached to this circumstance, as the amount of 
upward inclination of the transverse processes of the anterior 
dorsal vertebra varies greatly in both Crocodilia and Ena- 
liosauria. 

The ribs have well-marked and distinct capitula and tabecr- 
cula; and the scapula is extremely like that of a crocodile. The 
femur, though somewhat thick in proportion to its length, and, 
though its articular extremities present such a peculiarly eroded 
appearance as to lead to the belief that they were covered with 
thick cartilaginous epiphyses, is also completely crocodilian in its 
characters. 

The natural cast of the mandible is remarkable for the great 
length and subcylindrical contour of the teeth, the apices of which 
are slightly recurved. The surface of the tooth is marked by 
numerous close-set longitudinal grooves, which all terminate at a 
short distance from the smooth apex. It would appear that the 
teeth contained large pulp-cavities, and that each was set in a deep 
and distinct alveolus. Notwithstanding their special peculiarities, 
these teeth might in many respects be compared with those of the 
Tcleosauria 

A metatarsal or metacarpal bone reproduced from a natural cast 
was shown to be similar to that of a crocodile, but so much 
shorter in proportion to its thickness as to indicate an altogether 
shorter and broader foot. The cast of an ungual phalanx, on the 
other hand, proves that Stagonolepis had long and taper claws. 

Thus far the resemblances with the Crocodilia are, on the whole 
very close ; but the characters of a coracoid obtained from Lossie- 
mouth separate Stagnolepis from all known recent and fossil Cro- 
codilia. It is, in fact, a lacertian coracoid, very similar to that of 
Hyleosaurus. 

In summing up the evidence thus brought forward as to the 
affinities of Stagonolepis, the author, after comparing it with the 
oldest known Reptilia, expressed his opinion that the peculiar 
characters of this ancient reptile separate it as widely from the 
mesozoic Reptilia hitherto discovered, as these are separated from 
the cainozoic members of the same group—in fact, it widely 
Civerges from all kuown recent and fossil forms, and throws no 
clear light on the age of the deposit in which it occurs, 


The footsteps from the Cummingstone quarries were next de- 
scribed. The largest yet seen by the author are eight or nine 
inches long, but the majority are much smaller. Prof. Huxley 
expressed his opinion that all the tracks which he had seen were 
referable to variously-sized individuals of one and the same 
species of reptile; and he described at length the only perfect 
impressions he had observed, the one of a fore, the other of a hind 
foot. The impression of the fore foot presented a broad, oval 
palmar depression, ending in five digits, of which the innermost, 
representing the thumb, was very broad and short. Each of the 
outer digits was terminated by a long and tapering claw; and 
there were clear traces of a web-like membrane uniting these 
digits as far forwards as the bases of the ungual phalanges. 
The innermost digit or thumb is directed inwards as well as 
forwards, and appears to have been provided with a thick, short, 
and much curved nail. 

The impression of the hind foot is smaller than that of the fore 
foot, to which, however, it has a general resemblance. It exhibits 
only four digits, all terminating in taper claws and united by a 
wel. There are indications of a rudimentary outer toe. In one 
track, where the impression of the fore foot measured three inches, 
the stride was twelve inches. 

The impressions might very well have been made by such an 
animal as Stagonolepis, with the ungual phalanges of which, in- 
deed, the claw-marks of the footsteps present a close resemblance, 
while the shortness and breadth of the palmar and plantar im- 
pressions harmonise very well with the proportions of the meta- 
tarsal or metacarpal bone 

In the course of his remarks, the author took occasion to express 
his great obligations to. Mr. Patrick Duff and the Rev. George 
Gordon for their zealous and most efficient aid, without which it 
would have been quite impossible for him to lay so complete a case 
before the society. F 

[This paper was illustrated by original sketches, and by a fine 
series of tracks from Cummingstone, and of natural and artificial 
casts and models of the remains of the Stagnolepis (including the 
specimen originally figured), from the collections of Mr. P. Duff, 
the Rev. G. Gordon, the Museum of Practical Geology, &c.] 

4. “On Fossil Foot-prints in the Old Red Sandstune, at Cum- 
mingstone.” By S. H. Beckles, Esq. F.G S. ; 

Mr. Beckles, during a late tour through the Highlands, examined 
the sandstone quarries at Covesea, near Elgin; and, having exposed 
and removed several square yards of the sandstone slabs bearing 
fossil foot-priuts at this place, has sent a Jarge collcction of them 
to London, but has not yet had the opportunity of stadying them 
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in detail. Mr. Beckles says that he has secured several varieties 
of footsteps, differing in size and form, and in the number of the 
claws, which vary apparently from two to five. One foot-print, of 
a circular shape, measured 15 in, in breadth. Some of the smaller 
foot-prints are evidently formed by young individuals of the same 
species that made some of the larger marks, Some of the prints 
have been left, in the author’s opinion, by web. footed animals. 

Most of the surface-planes of the rock, at different levels, bear 
foot-marks. The majority of the tracks, Mr. Beckles says, are 
uniserial, the double (or quadrupedal) series being exceptional. 

Mr. Beckles noticed also impressions of rain-prints, well- 
marked on some of the surface-planes, and indicating the direc- 
tion of the wind blowing at the time of the rain-fall. 





ROYAL GEOGRAPHICAL SOCIETY. 


A very full meeting of this society was held on Monday evening, 
at Burlington-house, Sir Roderick I. Murchison, president, in the 
chair. 

The papers read were :—1. “‘ Notes on the Zambesi Expedition, 
from the journal of Mr. Thomas Baines, F.R.G.S.,’’ communicated 
by Dr. Livingstone, F.R.G.S. Prior to the reading of Mr. Baines’ 
journal, the President introduced the subject with extracts from a 
letter addressed to him by Dr. Livingstone, describing his enthu- 
siastic reception by the natives, the companions of his former 

‘ journey, whose numbers had been reduced by sickness, and men- 
tioning the general condition of the people and their treatment by 
the Portuguese authorities. The existing relations between the 
natives and the Portuguese were represented as being still unsatis- 
factory ; the English name, however, won a passport with the natives. 
The Doctor states that good coal was met with, some of which was 
taken on board, and answered well; in the absence of this coal 
lignum vite and other valuable hard woods were consumed as 
fuel. The Doctor concludes by expressing his satisfaction with 
the conduct of the members of the expedition. Portions of Mr. 
Baines’ journal, which minutely details the proceedings of the 
exploring party from the commencement, were then read. He 
alludes to the diflicultics encountered in navigating the 
river from the rocks and want of water, and he mentions 
the various astronomical and meteorological observations 
which had been made, the character of the country passed 
through, its climate, physical features, and other informa- 
tion. The paper gave rise to an animated discussion. Mr. Mac 
gregor Laird, having been called upon, explained the reason of the 
slow rate of speed of the steam launch, which had been referred to, 
attributing it entirely to the fact of so light a vessel being too 
heavily laden, and remarked that, as she was only intended to draw 
six inches of water, if the weight she had to carry doubled or 
trebled that, her speed would naturally be diminished in proportion. 
He then, as well as Mr. Lyons M’Leod, who has recently returned 
from Mozambique, where he served as British consul, spoke 
strongly in favour of the vegetable products of the country in the 
vicinity of the Zambesi. Mr. Crawfurd dissented from Mr. 
M‘Leod in these views, which were confirmed by Mr. Macqucen 
and Colonel Sykes, who expressed a hope that Dr. Livingstone’s 
-xpedition would prove successful, gnd said that he had no doubt 
that the accounts given of the fertillgy of the country were quite 
correct. ty 

2. ‘Account of the Lake Yojoa, or Taulghé, in Honduras, 
Central America,” by Mr. E. G. Squier, of the United States. 
After commenting upon the lakes of Central America generally, 
and their peculiar physical features, the author remarked that, 
although twenty-five miles in length and eight in breadth, with an 
average depth of between eighteen and twenty fect, Lake Yojoa 
was not m.rked in any of the maps of Central America before that 
of Baily, published in 1850, and in this it is represented as having 
five outlets, all open, instead of ten, with only one open, the others 
being subterranean. Itis distant, inadirectline, about forty miles from 
the coast, being situated about midway across the Isthmus, between 
mountains averaging 5,000 ft. and 6,000 ft. elevation above 
the ocean, and 3,000 ft. above the waters of the lake itself, which 
is closely shut in by them. It occupies the centre of one of those 
singular terrestrial basins, of which Honduras offers many examples, 
which are formed by the contortions of the mountain system of 
the country, the ranges of which frequently bend back in them- 
selves, sometimes describing almost circles, and enclosing plains of 
varied extent and height. Into these the waters are collected, often 
forming considerable rivers, which wind away to the sea through 
the narrow valleys. A map of Honduras, exhibiting the mountain 
chain as broken up in various directions, through which chasms 
the line for the Interoceanic Railway was traced, was suspended. 
The summit level would be 2,900 ft., but it would be a continuous 
ascent to that point, and the gradients would not be steeper than 
60 ft. in a mile, which is much less than many of the most im- 
portant railways in the United States. The chairman, the author, 
Mr. Hamilton, and Mr. Moore, spoke with reference to the physical 
features of the lake, and the advantages presented by the line of 
route indicated for a railway; and the meeting adjourned to the 
— of January, when the paper on Mexico, by Mr. Sevin, will be 
read. 

The friends of Captains Burton and Speke, of the expedition to 
East Africa, will be glad to hear that those gallant officers have 
succeeded, after the most trying efforts, in reaching and surveying 
the great lake of the interior, and are on their return to Zanzibar. 


Tuk Evecrric Tececrarm wore Unrrep Srarres.— n the Ist 
of January there will be, for all practical business purposes, a com- 
plete union of interests between the telegraph companies which, with 
their connecting side lines, embrace all the wires in the Atlantic 
States and British provinces, excepting the south, or union line, 
namely; —The New York, Newfoundland, and London; the At- 
lantic; the New Brunswick; the Maine; the American; the 
Magnetic Washington, and New Orleans; the House Washington ; 
the New York, Albany, and Butlalo; the Montreal or Canadian 
Lines; the Western Union; the Atlantic and Uhio; the National, or 
New York and New Orleans; the Illinois and Missouri lines. 

ForriGN Novres.—A telegraphic wire has been laid down between 
Bagdad and Constantinople.—The Central Society of Agriculture 
at Brussels has resolved on holding an international meeting for 
the trial of reaping machines next year. The date has not vet been 
fixed. A sum of 3,000 francs has been voted by the society for dis- 
tribution in one or two prizes, and to defray the expenses connected 
with tue carriage of the machines. [The sum seems very meagre. | 
English implement makers have been invited to compete.—Lt.is 
sta‘ed that the continental railway system is becoming so comffete, 
tra: the journey between Vienna and London will soon be ac@im- 
plished in three days.—A new line of railway is being executed in 
Switzerland from Berne to Tuerne, and is expected to be completed 
by the summer months—a noteworthy circumstance to visitors to 
the district.—The United States navy is composed of seventy-eight 
vessels, carrying 2,225 guns. Only twenty-tive are steamers, and of 
these three carry no guns.—The electric wire is now being carried 
along the line of the fortiffeations of Paris. On the eastern ramparts 
the posts are fixe : tor no less than twenty-one wires.—A land slip of 
30,000 cubic metrs has completely buried the Luxembourg Railway 
at a point between Grupou and Arlon. It was estimated that a 
month would be occupied in clearing the road. 














MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
December 28, 1858. 
W. Fatrparry, Esq., F.R.S., &c., President, in the Chair. 


At the commencement of the business of the meeting the President 
stated that it was his painful duty to announce a loss which the 
society had sustained in the sudden and unexpected death of their 
friend and colleague, the late Rev. Henry Halford Jones, M.A., 
F.R.A.S., &c. This lamentable occurrence took place on the 
morning of the 21st inst., and in Mr. Jones’s death the society has 
lost an intelligent and efficient member. For upwards of twenty 
years he took an active part in the business of the society. He 
served the office of honorary secretary from two to three years, in 
conjunction with Dr. Angus Smith; and on every occasion Mr. 
Jones, as an ardent lover of science, faithfully and honestly dis- 
charged the duties of that office. His scientific attainments, and 
varied knowledge in literature, enabled him to take an active part 
in the discussions; and on all occasions he was found able and 
willing to assist in any pursuit, having for its object the advance- 
ment and prosperity of the institution to which he belonged. 

In astronomy Mr. Jones was no pretender; on the contrary, he 
was an accurate observer; and his knowledge of mathematics, 
united to a mind possessing powers of generalisation, rendered him 
an instructive and, at the same time, an agreeable associate and 
companion. L ; 

As a member of the society he was always alive and always 
attentive to its proceedings; and his love of science, strict integrity 
of character, and other acquirements, rendered him a powerful 
advocate in every department of mental progress. 

It was moved by the President, seconded by Mr. Buchan, and 
unanimously resolved, ‘‘ That this society has heard with deep regret 
of the sudden death of the Rev. H. H. Jones, F.R.A.S., and desires 
to record its high appreciation of his services as one of the honorary 
secretaries and as a member of the council of the society for many 
years ; and that this expression of condolence on their sudden and 
painful bereavement be conveyed to Mr. Jones's widow and 
family.” 

Mr. Binney brought before the society some lithographs of 
brooches and ornaments. 

“Mr. F, M. Jennings, M.R.LA., F.G.S., some time since travelled 
in Morocco. Whilst there he collected a series of brooches and 
ornaments in common use in that country. These are very similar 
in form to specimens of ancient Irish brooches and ornaments now 
in the Museum of the Royal Irish Academy, and are, in the opinion 
of the author, another evidence of the trade anciently existing 
between the Pheenicians, their colonies, and Ireland. The drawings 
exhibited show the African and Irish ornaments. On showing 
these drawings to Mr. Charles James Julote, a Manchester gentle- 
man, who has resided in Morocco, he says the brooches seen by 
Mr. Jennings in Morocco, and ornaments with similar designs, are 
not uncommon in Algeria and Morocco; they gre made by 
Moorish and Jewish workmen. All the designs I have seen in those 
countries, which are acknowledged as Moorish, have reference to 
some geometrical figure. Then, in the designs which may be con- 
sidered Christian, some have waving lines with branches, others 
have reference to the cross, like Fig. 1 of Mr. Jennings’ drawings 
These designs may be traced to Christian workmen (Spaniards, 
Portuguese, Italians, and Maltese) who have, from time imme- 
morial, occasionally resided in these countries ; indeed, many of 
them have adopted the manners and religion. 


“The people of Susa consider themselves a distinct nation, | 


have a distinct language, which I have heard somewhat resembles 
the Irish. They used to keep up an intimate relation with the 
Canary Islands. They say their religion is more Christian than 
Mahomedan. This statement should be received with doubt. 
When the Portuguese were driven from the coast many who had 
married remained in the country and professed Islamism. 

“The above people, of which very little can be learned, owing to 
the jealousy of the Moors, are an active, intelligent class, some- 
times employed by European settlers as trusty servants, and very 
seldom abuse the confidence placed in their fidelity. They are the 
celebrated snake charmers, vaulters, skull and choppers, of whom 
we read; and they are the carriers to Wednoor Mogador. I believe 
if we could induce the Emperor to allow us to trade to Agadeer, a 
large and valuable trade from that place to Senegal and Timbuctoo 
might be carried on. At present it is not safe to enter the country.” 

Mr. T. T. Wilkinson, F.R.A.S., laid before the meeting a selec- 
tion of Geometrical Investigations, from the papers of the late Mr. 
Henry Buckley, of Wood House, Delph. He stated that Mr. 
Buckley was a pupil of the late Mr. John Butterworth, of Haggate, 
near Oldham, and was peculiarly distinguished for his knowledge 
of the Ancient Geometrical Analysis. Amongst the investigations 
laid before the meeting were several relating to the properties of 
bisectant axes, and their application to the solution of problems. 
Others related to porisms, loci, tangencies, sections of ratio, &c., 
all of which had important bearings upon the principal sub- 
jects of interest amongst the ancient geometricians. Mr. Buckley 
died in July, 1856, and might almost be considered as the last of 
the Oldham group of self-taught mathematicians. He corresponded 
to the Diary, the York Courant, and the Bducational Times, both 
in his own name and under several assumed signatures. Since his 
death, Mrs. Buckley had consigned the MSS, to the care of Mr. 
Wilkinson, for publication or otherwise ; and, on the suggestion of 
the President, he promised to make a selection of the most interest- 
ing of these geometrical speculations, and offer them to the notice 
of the society at no distant period. 

A paper by Mr. Morris was read, entitled, “On the Practicability 
of Counteracting a Portion of the Resistance at the Head of a Ship, 
by employing a Revolving Conical Bow to work a Stern Propeller.” 
—Communicated by David Chadwick, F.S.S., A.L.C.E. 

“The proposed improvement consists in substituting for the 
lower or submerged part of the bow of a vessel, a cone fixed upon 
a moveable shaft. The cone is surrounded by spiral flanges, so 
disposed that the water (when the ship is set in motion by sails or 
steam-power) may impinge upon the flanges, and cause the cone 
to revolve. The force thus obtained is transmitted through proper 
shafting and gear to assist the engine, if a steamer, or to work a 
stern screw, if a sailing ship. 

“Now, as this may, at first sight, look very much like an 
attempt to obtain something out of nothing, or to produce an effect 
without a cause, I must solicit your candid attention to the few 
arguinents [ shall advance. I would first remark, that in the ex- 
amination of this plan, it is necessary to bear in mind that it does 
not profess to be a motive power—the motion must first come from 
engine or sails; and, secondly, that no more power can be derived 
from it as assistance at the stern than is first encountered as re- 
tardation at the head of the vessel. Whence, then, it may be asked, 
arises the advantage? In this way—the resistance in front has to 
be encountered, whatever the form of the ship’s head, and whether 
any use be made of it or not ; consequently, if a revolving bow be 
adopted, which gives no material increase of resistance, then the 
power derived trom its revolution, when, set either to assist the 
engine, or to work an independent screw at the stern, must be so 
much gain. The question, it will be observed, is not one of dis- 
placement, but the mode of displacement. : 





“It has been objected that, ‘as the front apparatus is set in 
motion by the resistance to the vessel’s progress, the stern screw 
can have no propelling power whatever.’ Now this, you will per- 
ceive, assumes entirely the point in dispute, instead of attempting 
to prove it. It is indisputable that the action of the water upon 
the conical screw would cause a large amount of force to be given 
out by the propeller, and the only way which this can be rendered 
nugatory is to suppose that there would be as much additional 
resistance generated by the flanges of the revolving bow (which is 
in reality to suppose that the mode of displacement is equal to 
displacement itself) as would be given out by the stern screw. I 
think the experiments I am now prepared to make, in an artificial 
stream, will show that no such increase takes place. The water 
in front is pressed very little more forcibly by the flanges of the 
cone than it would be by the cone itself, if the flanges were re- 
moved, but the water at the stern is pushed with considerable 
force by the serew, and by a force which increases with the ship’s 
velocity. In one of the small models now exhibited, the revolving 
bow, in a moderate stream, gives ninety-two revolutions per 
minute to the propeller. 

“No one, at this day, will imagine that any power can be 
created ; but a great deal is lost, and perhaps some may be saved. 
The ordinary head of a vessel may be regarded as a wedge em- 
ployed to split open a channel for her. In her voyage, the water 
is at every moment making an effort to press the two sides of the 
wedge together, and yet no attempt has been made to economise 
this constantly sustained pressure. Now, a cone is a wedge in 
every direction—a circular wedge—and by surrounding it with 
spirals, it will become a revolving wedge, the flanges themselves 
constituting an active part of it. I submit that by driving through 
the water an immoveable wedge, a large portion of the motive 
power is wasted: but by employing a revolving bow, that wasted 
portion may be economised. I believe that the result may be thus 
stated :—Resistance of plain conical-bow 100 + 10 for resistance 
of flanges + 5 for friction=115. Available power, one-half of 
100 = 50 — 15 = 35 clear gain. This is upon the supposition that 
the revolving-cone is only checked to the extent of half the speed 
due to the resisting water.” 

Several experiments were then tried. 

A laden model was balanced in the stream by a weight, and 
then attached to the shaft of the propeller, which revolved six 
times the speed of the bow. The string was fastened ahead, and 
the model wound itself forward. A second model was placed in 
the stream without a balance-weight, and it pulled itself ahead by 
a string fastened to the cone-shaft. A craft was then produced 
(merely as an illustration) with a paddle both at the head and 
stern, with gearing to increase the speed of the hind-paddle. 
When this is balanced in the stream, the fore-paddle causes the 
hind-paddle to revolve, and in doing so it pushes the boat forward 
by its action against the water at the stern. 

In the discussion which followed the reading of the paper, the 
President said it was impossible to take power from the water 
without decreasing the speed of the ship to the extent of the power 
gained. Mr. Morris replied that no doubt that was so; but in 
this instance the water treated was not that which passed the 
sides of the vessel, but the very water which she would have to dis- 
piace by her motive power before she could pass through it. Dr. 
Joule thought that the effect of the revolving-bow might in some 
cases be to make a bad bow better; but denied the possi- 
bility of its producing any but a retarding effect, if applied to a 
ship possessing good lines. 


Surrrrnc At LiverPoo..— During 1858, 16,726 vessels passed in- 
wards through the Victoria and other northern channels to and from 
Liverpool. This makes a total intercourse of 34,402 vessels as com- 
pared with 39,139 vessels in 1857. 

Return or Wrecks tn Liverroor Bay purine 1858,—From a 
return presented yesterday to the Mersey Dock Board, it appears 
that during the past year twenty-tive vessels were wrecked. Of 
these twelve were totally lost, and the remainder, with four excep- 
tions, either raised or removed. 

PungzaB Raitway.—The section between Lahore and Umritsir 
was commenced on the 25th of October last, and the portion 
between Lahore and Mooltan will be soon commenced. In 
addition to the engineering staff in India, thirty-five engineers, 
surveyors, and inspectors, are on the eve of departure, and the 
permanent way has been for some time in course of shipment. 

Suez CanaL.—A deposit of £2 per share having been paid, a call 
of £6 per share will be made payable at ditferent gone during the 
present year, after which no call is to be made until 1861. A meeting 
of the Council of Administration is to be held in Paris on the 15th 
inst., to take into consideration the propositions submitted for the 
execution of the work. 

Frencu Rawways.—The works of the branch line from Lisons to 
St. Lo, on the line from Caen to Cherbourg are being rapidly carried 
forward. There are about 400 men employed on the work. The 
directors of the Northern Railway have prepared the plan of the new 
station which is to be built next spring at St. Quentin. It is said 
that it will be a grand monument, three times larger than the 
Strasburg Railway terminus. The works of the railway which is to 
connect St. Quentin with Rouen, through Amiens, have been com- 
menced. The railway from Paris to Nevers is likewise in progress of 
execution. The works are considerably advanced at the two ex- 
tremities, Nevers and Fontainebleau. 

EXPLORATIONS IN AUSTRALIA.—From a recent report of Mr 
Gregory, in command of an expedition from South Australia, it seems 
probable that a low-lying belt of sandy desert extends from the great 
Australian bight, west of Spencer's Gulf, towards the Gulf of Car- 
pentaria, uniting into one great insular continent what was once two 
islands, the more fertile portion lying to the eastward of this sandy 
belt. A patriotic inhabitant of Victoria, who conceals his name, 
otlers £1,900 towards further explorations, and a subscription is now 
in course of collection for the purpose. It will, no doubt, be supple- 
mented by the Assembly, and it is now thought quite practicable to 
traverse the continent from the Murray to the northern coasts. For 
this and other purposes this Government is about to introduce camels 
as an experiment. Those who are acquainted with the habits of the 
camel aflirm that they will thrive and breed freely in the Australian 
climate. 

Tue Lare Mr. Tuomas Betsnaw.—Our attention has been 
called to the bereaved condition of the widow and five children of 
the late Mr. Belshaw, who for some months before his death had 
sutfered very great privations, and who are now left entirely desolate. 
Mr. Thomas Belshaw it was who originated and practically carried 
out exhibitions of arts and manufactures, first at Manchester, then 
at Liverpool, Derby, Sheffield, Macclestield, Devenport, Hull, and 
other places. It was he who so successfully organised the first 
Great Industrial Exhibition at Bingley House, Birmingham, and if 
he did not first suggest the idea of the Exhibition of 1851, Mr. 
Belshaw’s admirable arrangements in placing the goods, &c., were 
largely instrumental to its brilliant results. His energy and talent 
also greatly contributed to the success of the Exhibitions of Cork 
and Dublin. Lastly, be aided the Crystal Palace at Sydenham ; 
from whence he was appointed deputy storekeeper to the Army 
Works Corps; and it was whilst going out to the Crimea, in charge 
of the 3rd division, with which he sailed in the Berwick transport, 
December 2, 1855, that he met with the fearful injury which, com- 
bined with anxiety, disappointments, and neglect, caused his un- 
timely death. A subscription has been set on foot for his widow and 
children, and we cannot but believe the public will cheerfully and 
liberally contribute to it. 
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PHOTOGRAPHY APPLIED TO ENGRAVING ON WOOD 
(XYLOPHOTOGRAPHY). 


We lay before our readers a description of a method we have de- 
vised for printing photographs direct on to wood. 

We take a suitable block and cover it, in the darkened labo 
ratory or by candlelight, with a mixture composed of oxalate of 
silver and water, to which may be added a little gum or pulverised 
bath brick, to suit the convenience of the engraver. The mode in 
which the oxalate is spread over the surfaee is precisely the same 
as that we have mentioned as being employed by wood engravers 
in applying the mixture of flake-white and gum-water. A little 
of the substance, that is to say, about as much as would lie on a 
fourpenny piece, for a block four inches square, is sprinkled on 
the surface, and, the finger being then dipped in water (either 
with or without the addition of a little gum), the mixture is 
spread evenly over the whole surface of the block by rubbing the 
finger backwards and forwards across the block in various direc- 
tions until the evaporation or absorption of the water leaves the 
surface impregnated with a delicate and almost impalpable coat- 
ing of oxalate of silver. The block may be then placed in a 
drawer, or any other place from whence daylight is excluded, and 
there left till dry, or for any length of time until required, as we 
have detected no deterioration or loss of sensitiveness, even in 
blocks which had been prepared six months ago, so long as they 
remained protected from the light. Oxalate of silver is suscep- 
tible of being acted upon by the actinic rays, and when the block 
has been prepared in the manner above indicated, it is only neces- 
sary to expose it under a negative in the printing frame to sun- 
light, and a positive picture is obtained in the same manner as 
on paper prepared in the ordinary way. The block requires no 
subsequent washing, nor any preparation of any description, be- 
fore being placed in the hands of the engraver ; so that he receives 
it in precisely the same condition, as regards the surface to be 
operated upon, as under ordinary circumstances. The engraver, 
however, must not expose the block to the direct action of the 
solar rays while working at it, or it will gradually blacken on the 
surface ; exposure to diffused daylight, however, has no deleterious 
effect on it, unless it be continued for a great length of time—say 
several hours. 

There is at present little probability of metal plates superseding 
wood blocks in printing with type, and is therefore of great im- 
portance that the drawings on these blocks should be made with 
the greatest exactness, and this can only be adequately attained 
by means of photography. It is not necessary that we should 
enumerate all the cases in which this extreme correctness is ab- 
solutely essential to convey a correct idea of the object sought to 
be represented, but we may mention the reproduction of anato- 
mical subjects of enlarged microscopic objects, and generally of 
all animal and vegetable specimens. We see no reason either why 
it may not be applied to the reproduction of stereoscopic views, 





which would, indeed, bring the stereoscope within the reach of 
Of course the beauty and correctness of 


the humblest classes. 
these views would depend, to a certain extent, on the skill of the 
engraver; but most engravers would succeed in producing a block 
which would be sufficiently correct for the purpose. Again, with 
respect to reduced photographic copies of maps or plans required 
to be printed with type, the reduced copies can be transferred to the 
block with the most perfect accuracy as to scale.—Photographic 
News. 


LAW REPORT. 


COURT OF CHANCERY, Jan. 12. 
(Before the Lonp CHANCELLOR.) 
RE SPENCE. 

Tus was a petition of James Spence, of Liverpool, praying that the 
great seal might be attached to a patent for an improvement in the mana- 
facture of tin plates and terne or leaden plates, notwithstanding a caveat 
which had been entered by Messrs. Clay, of the Mersey Ironworks, Liver- 
pool, and Messrs, Vickers Benzon, of Sheffield, on the ground that the 
article of ‘‘ puddled ” steel, upon the application of which the patent was 
sought for, was not a new invention 

Mr. Malins and Mr. Webster (of the common Jaw bar), appeared for the 
petition ; Mr. Hindmarch and Mr, Drewry were for the opposition. 

The Lord Chancellor said that this was one of the cases in which the 
question in dispute between the parties ought to be tried at law. By refus- 
ing to seal the patent this court would prevent such right from being exer- 
cised, and therefore the proper course would be to order the patent to be 
sealed.— Ordered accordingly. 


ConvEYANcE OF Heavy Orpnancr. — Experiments have been 
made on the high roads from Woolwich to Greenwich and back, to 
test the packing and casing of a new species of artillery ammunition. 
The loaded wagons, posted with six horses each, were driven at the 
rate of six miles per hour, and continued travelling with fresh relays 
of horses for eight successive hours, and, as it was stated, with 
favourable results. A portable 13-in. siege mortar, weighing 66 ewt., 
drawn by eight horses, was also conveyed from Woolwich to Black- 
heath and back to test the facility of its transport, which was proved 
to be perfectly practicable, after the manner of moving the ordinary 
field guns. The mortar attached to its bed is mounted on an 
artillery carriage, and on reaching its destined point is in complete 
readiness for immediate use. 

Tue New Guano IsLanp.—The following is a description of the 
island of Navassa, in the Windward group, from the pen of Lieu- 
tenant Broadrick, of her Majesty’s ship Basilisk, who visited it in 
January, 1858 :—“ The island of Navassa is two and a-half miles long 
from its north-west point to its south-east, and about two miles wide 
at its east end, which is the broadest part of the island. It is sur- 
rounded by cliffs of from15 ft. to 20 ft. high, except the western portion 
of the north side (where there is indifferent landing in calm weather 
on the rocks, which are only a few feet high), and one spot on the 
south-west side, where there is a sloping place which is now occupied 
by an American company, who are loading guano, which is plentiful 
on the level ground. From the top of the cliils the land rises at an 
angle of nearly 45 deg. to the height of about 300 ft., from thence 
the top of the island is level; and, although there is no soil on the 
surface except where guano occurs, yet it is covered with brushwood 
and small trees, which spring up between the stones. They are for 
the most part cabbage palms (which grow to the height of from 
12 ft. to 15 ft.), the palmetta, a species of sea grape, and one or two 
other shrubs, of which we do not know the names. The north-west 
part of the island, where most of the guano lies, appears to 
be composed of limestone, and the remainder of scoria. The 
south-west side is the resort of great numbers of boobies, and 
the rocks and in 


other sea fowl, who build their nests on 
the low trees which grow on the rising ground above the 
clitfs. The Americans number about fifty people on the island, and 


load their vessels with guano by means of a wire rope, down which 
they lower the bags from the top of the hill to the landing place, 
from which it is taken off by boats in bad weather, but in_ moderate 
weather the vessels come alongside the loading stage. They have 
already exported from the island about 1,000 tons, and have stored 
up, ready for shipping, about 3,000 tons. The part of the island 
explored cannot contain less than 1,000,000 tons; but there is no 
doubt more on the north-east part, which was not visited. There is 
a very fair anchorage on the lee side abreast the loading stage, in full 
sixteen fathoms (sand), within half a mile from the shore—the 
vessels waiting to load anchor within a cable’s length, in about 
twelve fathoms, but the ground is rocky and foul, and they have 
already lost two anchors there.” 








ON THE RESISTANCE OF TUBES TO COLLAPSE. 
By WrixiaM Farrsarry, Esq., C.E., F.R.S., &c. 
(Concluded from p. 4.) 


Reduction of the Results of Experiments 22, 24, 33 on the Collapse of 
Sheet-iron Tubes to unity of length and diameter. 











| No. of | | ie | | 
experi- | D. | L. Thick- & + x I 
ment. | ness. | 
22 | 13} | 5; "25 420 40,030 

} « | 9 | Siz ‘14 878 | 10,495 | 
33 | my | 5 125 | 195 9,140 | 


To find the Value of the Constants a and C in the General 
Formula. 
40,030, k =: °25, p, = $20, k, = 043; 


In equality (4.), taking p 
we get 
log 40,030 — log 820 
— log *25 — log 043 


40,030, k ='25, p, = 


= 293 


9140, and k, = 125; 


Similarly, taking p 
we get 
log 40,030 —log 9140) 
= "log 25 —log 125 = 714: 
and taking p = 10,495, k = ‘14, p, = 820, k, = 043; we get 
log 10,495 — log 820 ; 
og “14 — log 043 
and taking the mean of these values we get @ = 2°19, 
For the value of the constant C, we have from (5.), 
ee 820 7 
7 =| = High = 806,300 
Substituting these values in (2.), we get 


y219 
P = 806,300 x 9° © © 
LD 


4 


. (6) 


which is the general formula for calculating the strength of 
wrought iron tubes subjected to external pressure*, within the 
limits indicated by the experiments; that is, provided their length 
is not less than 1-5 ft., and not greater probably than 10 ft. 

In order to facilitate calculation, formula (6.) may be written, 

log P = 1°5265 + 2°19 log 100 k — log (LD) ; 
and by an obvious transformation, we have 
ae 820° 
L.D 


The following Table will show how nearly formula (6.) repre- 
sents the results of the experiments on the different classes of tubes. 























os. a | Length aclu By cape B i ‘tonal 
ment. | inches, | feet. | inches, T mt (6). pane 4 
| 
2 4 | ly; | 043 137 130 —, 
5 | 4 | 5 | ons 43 41 —ve 
7,10, 11 6 | of | “043 55 54°7 abe 
14 | 8 3} 043 32 31°6 —,' 
1% | 10 46 3 | (19 19°7 +45 
19 | 12 5 “043 12°5 13°6 +1 
23 sg |) 5,4 250 420 407 —yfy 
26 «CS 9 | 3445 ‘M0 | 378 392 +ah 
33 | 4g 5 125 | 125 | 116 aon 


So far as regards practical purposes, this formula appears to 
possess every desirable precision. As already anticipated, the re- 
sults derived from the thin 12-in, tubes present the greatest devia- 


tien. The value of P, derived from the following formula, gives a 
still closer approximation to the results of the experiments, viz.— 
jets D 
=806,300 x —- —"002x —, 
: LD k 


It is highly desirable that we should verify the law P.L.D= 
P,.L,.D,, as applied to thick tubes. Now, we know the valve of 
a independently of these experiments, for its value, as determined 
above, closely approximates to the value derived from the experi- 
ments on the compression of sheet -iron plates. Let us, therefore, 
reduce the collapsing pressure of these plates to unity of thickness, 
with the view of ascertaining the law of variation of pressure as 
regards length and diameter. 

Let P be the pressure of collapse of a tube & inches thick, and 
P* the pressure when the tube is ‘1 inch thick ; then 


ad ‘1\¢ 
p= (z ) E 
, 1\e P 
o%e Pali...) Sian 
(im) (10k)« 
log P’ = log P—2°19 log (10%). 


Reducing the values of P by this formula, we derive the follow- 
ing results :— 


and 

















! 
| P’, or value off 
P P reduced to | 
No. of D. jt... Pres- unity of | Value of 
experiment. |Diameter. Length. ‘Thickness eure thickness, [P’. L. D 
} viz. ‘1. 
| | | 
et 
5 4 5 "043 43 | 273 5400 
22 183 | 5y2 250 | 420 57 5100 
| 
24 9 | 3s 140 | 378 | 199 =| 5300 
se Ca i 0 125 | 76 | 5600 


The remarkable approximation of the numbers in the last 
column to one another distinctly establishes the law (P.L.D= 
P.,L., D.,) in relation to tabes composed of thick plates. 


* By taking 2 instead of % 19 for the index of /, this formula becomes 
p = s0630x 7 2... 


- @ 
LD (*) 
whence the value of P, the collapsing pressure may be readily calculated by 
ordinary arithmetic. 

For thick tubes of considerable diameter and length, this formula may be 
regarded as sufficiently exact for practical purposes. 

For example, let £ = 4in., L = 10 ft., D = 36 in. ; then 

P = 806,300 x 4" _~ 5e01». 
10 K 36 
By formula (6.), — P = 1°5265 + 2°19 log 50 — log 360 = 502 Ib. 
It will be observed that these results differ widely from each other. 





23 








Deduction from the Results of the Experiments on the Collapse of 
Elliptical Tubes. 

By comparing the result of experiment (34) on the elliptical tube 
with the result of the experiments on the cylindrical tubes, we find 
that the general formula (6) will apply approximately to elliptical 
tubes, by substituting for D in that formula the diameter of the 
circle of curvature touching the extremity of the minor axis. Thus 
we have— 

: . 2at 72 

Diameter of the circle of curvature==— mt : 


=20 nearly. 


Now the pressure on this elliptical tube was 6°5 Ib., which, re- 
duced to unity of length and diameter, gives 650 lb., which re- 
sult nearly agrees with 688 Ib., the mean pressure of the 12-in, 
tubes also reduced to unity of length and diameter. 

Althotgh this deduction is based on merely one experimental 
result, yet it appears to be confirmed by the following proposition 
derived from mathematical analysis, 

The pressure P per square inch, requisite to flatten equal 
angular portions of a tube of variable curvature, varies inversely 
as the diameters of curvature. 

Hence it will be observed how very much the strength of a tube 
subjected to external pressure is deteriorated by a deviation from 
the cylindrical form. 

Strength of Cylindrical Tubes subjected to Internal Pressure. 

Taking the mean of the results of Experiments 36 and 39 on 
iron tubes, we have from formula 

425 x 6 
{ = ———— = 30,000 nearly. 
2x04 
Hence we find 
60,000 & 
P ao (7.) 
D : 


which gives the formula of strength of thin sheet-iron tubes sub- 
jected to internal pressure. 

Now the tenacity of boiler plates has been found to be 23 tons, 
or 51,520 Ib. per square inch ; hence it appears that a considerable 
reduction of tenacity must be made for the rivetting of the plates. 
The ratio of reduction is in this case 3. 

One remarkable fact distinctly e-tablished by these experiments, 
is the comparative weakness of tubes subjected to external pres- 
sure. If p be put for the internal pressure per square inch at 
which a tube is ruptured, then for tubes of the same thickness and 
diameter, we find from (6) and (7) the following relation of 
strength :— 


a 1 L 
Pisa ~ po 


If .=21 and k="043, then ? =7-77; that is to say, in this 
} 4 y 


case the tube subjected to internal pressure will have about 7§ 
times the strength of a similar tube subjected to external pressure, 
When 

p=P, 
we find 

L=13'44k119, 

If k == °25, then we find L = 3 ft. nearly; that is, a tube of 
this length and thickness will be equally strong whether subjected 
to external or internal pressure. 

Taking the mean Experiments 41 and 42 on the lead pipes, we 
have from formula (1), 


E=?/9 x 3 _ o900 


which gives us the tenacity of lead per square inch, 
Here we find 
_ 4440 b 


P= ‘on ae ee ee 


(8.) 


which gives the formula of strength of lead tubes subjected to an 
internal pressure. 
Practicai Application to Construction of the Results of the 
Experiments 

Throughout the whole of the experiments enumerated in the 
preceding pages, it has been proved that the resistance to col- 
lapse from a uniform external pressure, in cylindrical tubes, varies 
in the inverse ratio of the lengths. This law has been tested to 
lengths not exceeding fifteen diameters of the tube ; but the point 
at which it ceases to hold true is as yet undetermined, and could 
only be ascertained by a new and laborious series of experiments 
on tubes of considerably greater length, in which the strength of 
the material modifies the above law of resistance to collapse. Such 
experiments are, doubtless, very desirable ; but the vessels neces- 
sary for the purpose would be most expensive, and the results 
already obtained appear to supply all the data necessary for cal 
culating the strengths and proportioning the material in all ordi- 
nary cases, 

If we take a boiler of the ordinary construction, 30 ft. 
long, and 7 ft. in diameter, with one or more flues, 3 ft. or 
3 ft. 6 in, in diameter, we find that the cylindrical external shell 
is from three to four times stronger in its powers of resistance to 
the force tending to burst it, than the flues are to resist the same 
force tending to collapse them. This being the case in boilers of 
ordinary construction it is not surprising that so many fatal 
accidents should have occurred from the collapse of the internal 
flues, followed immediately by the explosion and rupture of the 
outer shell. To remedy such evils, and to place the security of 
vessels so important to the community upon a more certain basis. 
it is essential that every part should be of uniform strength to 
resist the forces brought to bear upon it. Ths equalisation of the 
the powers of resistance is the more important, as the increased 
strength of the outer shell is absolutely of no value, so long as the 
internal flues remain, as at present, liable to be destroyed by col- 
lapse, at a pressure of only one-third of that required to burst the 
envelope which surrounds them, 

The following table, deduced from my own experiments, ex- 
hibits the safe working pressure, and the bursting pressure of 
boilers of different diameters, calculated for an external shell of a 
thickness of {ths of an inch. 








! 
Diameter of a, Working Pressure. Bursting Pressure. j 
| | 
ft. in, | Ibs. Ibs. 
3 0 118 708} 
3 6 101 607 
40 Ssh 531 
| 46 782 472 
| 5 0 70} 425 
| 5 6 64} | 3864 | 
6 0 59 354 
6 6 54h 3 6} | 
7 0 504 3034 | 
7 6 7 2 34 | 
8 0 44 265 
8 6 114 250 


, , 


Taking from the above table the strength of a boiler 7 ft. in 
diameter, we find its bursting pressure to be 303 Ib, per square 
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inch. For sucha boiler the flues would be ordinarily 3 feet in dia- 
meter, and of the same thickness of plates as the shell ; and by the 
formula, log P=1-5265+4+2'19 log 100k—log (L.D.), we obtain for 
their collapsing pressure 87 Ib. per square inch. As, however, the 
formula does not apply with strictness to tubes of such length, the 
actual collapsing pressure will be somewhat greater than this. 
The immense excess of strength in the outer shell is, however, 
sufficiently apparent; the extra thickness of boiler plate which 
causes it being so much material thrown away, adding nothing to 
the strength whilst the flues remain in so dangerously weak a 
condition. 

To meet this disparity of strength, the experiments indicate the 
necessity of shorter flues, and one of them shows how this may be 
obtained, practically and efficiently, without interfering with the 
present construction of boilers. In Experiment 6, Table I, the 
tube F was divided into three parts by two rigid rings sol. 
dered upon its exterior, and its powers of resistance were thus in- 
creased in the ratio of three to one; virtually, the length was 
reduced in this ratio, and the strength was actually increased from 
43 lb. to 140 Ib. per square inch. 

It is proposed to apply a similar construction to the flues of 
boilers, to equalise their powers of resistance with those of the 
outer shell, on the supposition that the law of decrease of strength 
holds true, within no great limits of error, to tubes of much greater 
length than in the preceding experiments. That this conclusion 
is not empirical will be seen by the following experiments upon 





boilers of full size, where it will be observed that the flues were 
| distorted with one-third the pressure required to rupture the ex- 

ternal shell. 
| hese boilers were made for the north-eastern division of the 
London and North-Western Railway Company, and were respec 
tively of 35 ft. and 25 ft.in length. They were 7 ft. in diameter, 
andcomposed of platesthree-eighths 
of aninch thick. Each boiler had 
two cylindrical flues 3 ft. 6 in. in [5 
diameter, and of the same thickness CeEkAh 
of plates as the outer shell. They 
were fixed in the position shown in the annexed diagram, and 
were intended to resist an ordinary working pressure of only 40 |b. 
upon the square inch. In submitting them to the usual test of 
double pressure, the flues of the first or longest boiler gave way 
with 97 lb. upon the square inch; and those of the shorter boiler 
required 127 lb. to effect the same distortion. With these large 
tubes a complete collapse was not accomplished, but the ; 
circular form, indicated by the dotted line, was dis- 
torted, and the flue became elliptical, as shown at 6 b.* \ 

The weakness of the flues in the above experiments is | 
so evident as to need no comment. ‘To remedy it, it has 










been already stated, we need only resort toa construction D 
| so simple, and yet so effective, as to meet at a small expense all 
the requirements of the case. 











Fig. 1 exhibits an ordinary boiler flue, 
30 ft. long and 2 ft, 9 in. in diameter, 
with simple lap-joints, as hitherto invariably 
constructed. ‘To attain nearly three times 
the strength of this it will only be necessary 
to introduce two strong, rigid, angle-iron 
ribs, as exhibited in Figs. 2 and 8, at a, a. 
This arrangement will not only remove all 
doubts as to the strength of these flues, by 
bringing them within the limits to which 
the formula applies with strictness, but will 
give to flues 30 ft. long a strength equiva- 
lent to that of flues only 10 ft. long, and ; 








The reduction of the strength of flues 
by the lap joints has already been stated ; 
the deviation from the true cylindrical form 
which they cause, lessens, in some cases 
seriously the strength of the vessels, as may 
be seen in Experiments 23 and 24, Table VI. 
Hence it is also proposed that flues required 
to resist an external pressure should be 
formed with double-riveted butt-joints, with 
longitudinal covering plates, as shown at 
b, b, b, Fig. 3, plate XXIX. It is believed 
that these alterations will secure ample safety 
in these important constructions, and in this 








trust they are commended to the attention 





make them uniform in their powers of resis- =- 
tance with the other parts of the boiler. 





* Reducing the above results to unity of length, which with flues of this 





to apply to tubes of a length not greater than 16 ft., by determining from 
it the strencth of flues similar to the above, and comparing the results with 
those derived from experiment. 


' 
size should give a nearly constant quantity, we haye— 
dD. L. P. 
First boiler oe 42 35 97 
Second boiler A 42 25 127 
The correspondence in the last column shows that these flues obey the 
Jaw of inversely as the lengths, very nearly, in their powers of resistance, 
It may be well to test the accuracy of the formula which has been found 
} 
\ 


of the engineer and the public generally, 


Here, for the boiler 35 ft. long, we have by formula 
P = 806,300 
LD. 
= 78 Ib. ; by experiment 97 1b. 
This difference confirms the view already stated, that the formula for short 
tubes does not apply strictly to tubes longer than 10 ft. 
For the boiler 25 ft. long, we have 
P = 109 Ib. ; by experiment 127 Ib. 
A less difference between the experimental and calculated result, as would 
have been anticipated from the shorter length of the flue. 
It will be observed that even these experiments, upon full-sized boilers, 
are remarkably consistent, and offer no discrepancies which cannot be easily 
explained consistently with the general formula. 








Care Town Ramway.—The contractor, by his agreement with | 
the company, undertakes to complete the whole of the works, 
exclusive of rolling stock, for the sum of £400,000, which also 
includes the amount required to pay the interest to the shareholders 
at £6 per cent. during construction. The works are to be commenced 
within the time agreed upon between the company and the Govern- 
ment, and completed within two years and a-half from the 5th of 
October last, or six months within the time required by the contract 
with the colonial authorities. ‘ 

GaAs IN THE Merroroiis.—According to an estimate of George 
Lowe, Esq., C.E., engineer to the Chartered Gas Company, London, 
the annual consumption of coal, for the purpose of gas'm: king in 
London, was then about 840,000 tons, which would yield 7,728,900,000 
cubic feet of gas. The value of this volume of gas would be at 
4s, 6d. per 1,600 cubic ft., £1,738,800, so that the annual sum paid 
to the various gas companies in London is near £2,000,090 per 
annum, and which is continually increasing. 

Unirorm Weicur ror tire Sate or Corx.— 
favour of selling and buying (wholesale) all grain, tour, and meal 
by a uniform quantity of 100 Ih, appears to be extending. At a 
meeting of the Glasgow Corn ‘Trade Association on Mondav last 
Mr. Ure moveda resolution, which was to the effect, “that the re- | 
solution adopted here, at a meeting of the trade, on the 22nd of 
Ociober last, in favour of selling all grain, flour, and meal by a 
uniform quantity of 100 Ib. be now carried into eflect, and that the 
same come into operation on the Ist of February next.” This was 
seconded, and, after some discussion, it was carried unanimously. 

Convervance or Ratpway Tras perween Dover “Aanp 
Caiais.—M. Fromage, of Darnetal (Seine Inferieure), proposes to 
complete the communication between the railways of England and 
France by means of very large steamers, capable of conveying a 
railway train across the Channel. On the arrival of a train at Calais 
he proposes that it should be run on to the deck of the steamer, 
secured, and conveyed across the Channel to a basin in Dover, 
where he proposes to run the French train on to the English railway, 
and send it on to London. The return train, on its arrival at Dover 
from London, he proposes should be run on to the deck of one of | 
those large steamers, secured in its position, and conveyed across the | 





The movement in | 





Channel to Calais, where, by means of certain apparatus it could be 
landed on the French railway, and conveyed by locomotive power to 
Paris. He considers this mode of railway communication practicable, 
easily accomplished at a moderate cost, and far superior to any 
scheme having for its object the construction of a tunnel under the | 
£01, or a tubular bridge over the Channel, | 


New Ratwway wy France.—The Minister of Public Works has 
approved the plan of a railway from Limoges to Agen. It is ex- 
pected that the Orleans Company, which has obtained the concession, 
will open it to the public on the Ist of July, 1860. 

Lancest Piece or Steer iy tHe Counrry.—There is now lying 
at the Mersey Ironworks, Liverpool, the largest piece of steel sup- 
posed yet to be manufactured. The mass weighs upwards of 7 tons, 
is manufactured by Mr. Clay’s process, and is intended for the piston 
and piston-rod (solid) of a new steam hammer, the most powerful in 
this country, though we believe, there are heavier in France. The 
forging is considered a very tine piece of work. 

Prick oF SCREW STEAMERS.—It is understood that the four large 
steamers, recently purchased by the Peninsular and Oriental Com- 
pany, were purchased at £12 per ton—about one third of their 
original cost. 

Leaky Ikon SteaAmsuips.—The Cuba, a fine new iron steamer, 
lately foundered off Land’s End, having sprung a leak in a gale. 
The Weser, a large iron steamer recently launched on the Tyne, 
sprung a leak and came near being lost on her first return voyage 
from New York to Bremen. It was rumoured that the Royal Mail 
Company's magniticent new steamship, Paramatta, had just put into 
Sheerness, leaky, but the report has been denied. The Persia has been 
said to be more or less leaky ever since her first voyage in 1856, when 
she run down a small iceberg. ; 

Parrripce’s Superweatinc Arrararus. — Mr. Lowes, chief 
engineer of the steamship Prince Alfred, has written from the Cape 
of Good Hope, giving the following particulars of the working of the 
superheating apparatus recently fitted to the machinery of that vessel : 
—* Tam glad to inform vou that vour patent apparatus has given me 
great satisfaction, and I have had no trouble in the tropics with the 
temperature of the steam. There have not been more than 10 deg. 
difference since we left Milford, which happened when the tubes were 
nearly full of soot. We had them swept, and the steam came to the 
old mark on the gauge—namely, 330 deg., which is about the mean 
temperature. The highest temperature we have ever had is 350 deg., 
which occurred on the 2nd of iemie, the thermometer at 70 deg. 
We have had the thermometer up to 120 deg. in the tropics, on which 
oceasion the steam was at 325 deg., the tubes being clear at the time. 
We have been 700 hours under steam, and have had no trouble with 
the cylinders, trunks, stufling-boxes, &c. The same stuffing that we 
left London with is in now,and is in good cendition. We save from 
twenty-five to thirty per cent. in fuel, and, as coals are very expen- 
sive in the colonies, the economy is important, and I am of opinion 
the apparatus will take well,” 

















CLAYTON AND GOODFELLOW’S IMPROVEMENT iN 
PISTONS FOR PUMPS. 
PATENT DATED JUNE SRD, 1858. 

Tuts invention, by William Clayton and Jacob Goodfellow, of 
Blackburn, relates to the pistons or buckets employed for lifting or 
forcing pumps, and in the air pump of steam engines, and is designed 
for preventing particles of sand, “ grit,” &c., from passing between 
the piston and the cylinder. The improvement consists in extending 
the depth of the piston packing, so that it may project or stand 
above the piston cover, the upper edge or flanch of such projecting 
packing being bevelled inwards so as to prevent the lodgment of 
sand, &c., on the flanch, and to ensure its deposit on to the top of the 
piston or to be carried off by the water, and thereby prevented from 
working or grinding between the piston and the cylinder to the great 
injury or destruction of both. 
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Fig. 1 is a sectional view of the piston complete, taken through 
the piston at the line A, B, in Fig. 2, showing clearly the extension 
of the packing and the internal construction of the piston or bucket ; 
Fig. 2 is a plan view of the piston; and Figs. 3 and 4 are gure | 
plan views of the valve guard plate and valve seating, both of which 
are perforated for the passage of the liquid. In Fig. 1, a, a, is the 
piston or bucket rod carrying the guard plate 6, which prevents the 
india-rubber disc ¢ rising beyond a certain limit; d is the valve 
seating ; and e the improved packing, having its edge bevelled, and 
extending above the valve seating and piston cover d, snch extension 
of the depth of the packing ensuring the deposit of any grit, sand, or 
other extraneous matter, upon the valve seating or piston cover, 
whence it is removed by the flow of water through the piston, and is 
thereby prevented from entering or working between the packing or 
between the packing face and the pump cylinder face, which has 
hitherto caused much destructive wear and tear upon both surfaces. 
By the use of this improved form of packing about one-third (or 
more) wearing surface in depth is obtained in the packing face, 
which renders the packing more durable than those heretofore em- 
ployed, 





AvstraALian TELEGRAPHS. — Electric communication between 
Melbourne, Adelaide, and Sydney, was opened on the 2nd November. 

Tue ArLantic TELEGRAPH.—Recent advices from Newfound- 
land state that several signals have been recently received there via 
the Atlantic cable, including the name “ Henley.” It is believed, 
however, that the Valentia office has been entirely closed for some 
time, and the report is probably a hoax. 

ProcGress or Masonry At THE VictortA BrrpGe.—At the great 
bridge at Montreal one of the piers, containing 12,600 tons of masonry, 
was commenced on the 16th of September last and tinished on the 
4th of December, the time occupied being seventy-nine days, working 
about eighteen hours daily. The ave amount of masonry placed 
in position was ten tons an hour, or two cubic feet per minute. 

ans or Russta.—The value of Russian exports in 1857 was 
169,688,134 roubles, those of 1856 having amounted to 160,247,872 
roubles. The value of imports was 151,686,799 roubles in 1857, as 
compared with 122,562,442 in 1856. Of gold and silver specie tle 
imports in 1857 were 8,775,727 roubles, and the exports of gold and 
silver ingots 23,670,076 roubles. 

AvusTraLiAn EmiGration.—Messrs. Cornish and Bruce, the Aus- 
tralian railway contractors, having addressed a letter to Mr. Bright, 
M.P. for Birmingham, offering to tind employment for 1,000 masons 
and 2,000 navvies, the masons’ society in Melbourne have drawn up 
and published a lengthy rejoinder, addressed to Mr. Bright. They 
assert that Messrs. Cornish and Bruce cannot employ such a number 
of masons, and that their object in writing to England for men is to 
enrich themselves by sacrificing the welfare and happiness of the in- 
dustrious classes. Accounts from Australia state that the labour 
market was never so abundantly supplied as it is now, and, with this 
fact before us, were the invitation of Messrs. Cornish and Bruce 
responded to, the addition of 2,000 or 3,000 people to the Australian 
working population might certainly be the means of enriching the 
contractors, but it would be ruinous to the interests of the workmen. 

Mr. ArmstronG’s GuN.—The Trusty floating battery underwent 
on the Sth inst. the test of Armstrong's 32-pounder long range gun at 
ranges varying from 200 to 400 vards. The vessel had been towed 
to Shoeburyness flat, where she was moored broadside to the 
southward. The gun, which loads at the breech, was charged with a 
6-pound cartridge, and one of Armstrong's invented shot. The shot 
are about 10 in. and a-half long and about 4 in. in diameter; the 
shot are covered with lead, the outer end of some of the shot 
very much resembles the circular ends of Mr. Hall's rockets ; others 
from a square of about an inch and a-half; the barrel of the gun is 
rifle-tiuted down tothe chamber. The target was marked chequered, 
taking in three ports of the broadside. Some common shot were 
fired, none of which exceeded 400 yards ; these shot started the plate 
bolts, woodwork inside the plates, beam knees, decks, &c. One of the 
newly invented shot steel-pointed was then fired, which drove ina 
portion of one of the plates, went through the side, tearing away one 
of the beams, deck, &c., and passed out over the upper deck; another 
embedded itself in the shattered plate and lodged in the woodwork, 
the outer end being just flush with the surface of the plate. From 
twelve to fourteen shots were fired with great accuracy on the part of 
the artillery oficer who on each occasion laid the gun, and placed his 
shot within a foot or so, in every instance, where requested on the 
target part of the ship's side. Some idea may be formed of the power 
of the gun from the following statement :—The 12-pounder gun at 
Shoeburyness has passed 1,500 of the newly invented shot, 
one of which, at 800 yards’ distance, passed through a solid body of 
oak timber 9 ft. thick. Mr. Armstrong now proposes bringing outa 
gun of much larger calibre to carry a 56-pound shot. The whole 
broadside for a considerable distance before and abaft the target is 
started in every direction. One shot separated one of the plates, 
splitting the plate through about one-fourth of the square of the plate. 
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DUNN 


Tue first part of this invention, by Thomas Dunn and William | 
Irlam, of Manchester, relates to machinery for turning ordinary 
turntables by power, and consists in casting a flange at or near the 
lower edge of the ring of the turntable top, by which means greater 
strength is obtained and a saving in labour is effected. The second 


part of the invention consists in making turntables of large 


FIG. 


| 
| 
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| 
| 





dimensions with bowstring sides or with tubular stays, to avoid the 
necessity of deep pits. The third part of the invention is applicable 
to the machines called railway traversers, and consists in making 
the ends of the traversers’ rails of iron or steel plates forming spring 

ints, which points are depressed by the wheels of the carriage that 
is being pushed on to or off the traverser. 





AND IRLAM’S 


Fourthly, in making the | passing round the guide pulley b' it is connected to a crane or other 


ENGINEER. 


IMPROVEMENTS 


PATENT DATED 28TH May, 1858. 

ends of the traverser rails to swivel on fixed studs, and in such wise 
that the inner ends overbalance the points, thereby raising the points 
clear of the rails while the traverser is being moved, but when an 
engine or carriage is being placed on or off the traverser the wheels 
depress the points of the traverser until they bear on the rails of the 
permanent way, thereby forming the inclines for the wheels of the 
carriage. Fifthly, in placing the cross tram rails for the traverser 
on different levels, the outer rails are level with the permanent rails 
and the inner rail or rails are raised sufficiently to act as guides; by 
these improvements the low shelving of the traverser may be brought 


lower than heretofore. And, sixthly, in making a_ portion 
or portions of the cross tram rails for the traverser capable 
of being raised and lowered by levers, screws, or other 


suitable machinery, so that one end of the traverser may rest on the 
main line or that the whole traverser may rest on the main line 
when the engine or carriage is rolled on to or off the traverser, and 
that the whole traverser may be raised when it has to be moved 
laterally. 

Fig. Lis a section of part ofan ordinary turntable, illustrating the first 
part of the invention. a is the top of the turntable, to which is cast the 
pulley or ring a! in the usual manner; to this ring is cast the flange 
a. The end of the chain b is attached to the ring a’, and after 
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plates g are fixed to the low shelving / by screw bolts or otherwise, 
and it is preferred to place the last bolt or rivet at about twelve 
inches from the ends of the low shelving, so that when the points of 
the spring are depressed by the wheel of the carriage, the springs 
may have more liberty of action than if the points of attachment 
were nearer the ends of the low-shelving. It is evident that when 
the carriage wheels depress the points of the plates g, as shown to 
the right hand of Fig. 3, the ends of these plates form the in- 
clines for the carriage wheels to run up or down, and that 
when the carriage is on the traverser or when there is no 
carriage on the traverser, the spring of the plates g raises the 
points or ends above the rails of the permanent way, consequently 
the traverser can be moved along its cross rails without obstruction 
from the points, which are entirely self-acting. 

Fig. 4 is a transverse section, Fig. 5 a plan, and Fig. 6 a side 
elevation, of a railway traverser, illustrating the fourth and fifth of the 
improvements ; h, A, are the rails of the permanent way; i, i, are the 
two outer cross rails for the traverser, which are on the same level 
as the rails h,h; and 7, j, are the two inner cross rails, which are 
raised a little above the rails of the permanent way. The traverser 
consists of the side beams 4, &, each formed of two angle irons, and 
end cross beams /, J, in which are the bearings for the axles of the 
wheels m, m, running on the cross rails i, 7, and the intermediate 
cross beams x, n, in which are the bearings for the wheels o, 0, and 
Pp, p; the wheels 0, o, have internal flanges, and the wheels p, p, have 
external flanges; these flanges pass on each side of the cross rails 
J, Jj, which thus act as guides to the traverser. In shorter traversers, 
one cross rail 7 will be sufficient. 

The cross tram rails i and j must be cut away near the rails h, so 
that the lines of the permanent way may be unobstructed when the 
traverser is not in use. 

The points q, q, of the traverser swivel upon fixed studs r, r, 
Fig. 6, and the inner ends of the points overbalance the outer ends, 
consequently the points have been depressed by the wheels of the 
carriage, as shown to the right of Fig. 6, they regain the position 
shown at the left-hand end of Fig. 6, that is to say, the inner ends 
being heavier than the outer ends, lift the points clear of the rails 
of the permanent way; the joint between the low shelving rail of 
the traverser and the points is scarfed and overlapped. By means 
of these improvements the low shelving of the traverser can be 
brought lower than heretofore. 

Fig. 7 is a partial elevation, and Fig. 8 a plan of the machinery 
required to illustrate the last part of the invention. The traverser 
may, in this instance, be made without moveable or flexible poinis, 
as the object of these improvements is to raise and lower certain 
portions of the cross tram rails, to accomplish the same object as 
the moveable or flexible points. ¢, ¢, are the rails of the permanent 
way. The traverser consists of the low shelved rails z, z, side beams 
s, 8, and cross beams s', s!, supporting the wheels or rollers s%, s%. 
The cross tram rails u, u, between the rails ¢ of the permanent way, 
are placed a little above the level of the said rails, in order that the 

anges of the wheels s? may pass over them without obstruction, but 
that portion of each cross rail placed between the lines of the per- 





{ manent way and marked », is fixed to a frame v', which hinges at 
v, v2, and bears upon the eccentric w; each of these eccentrics is 
fixed on a shaft w', furnished with a handle w* The mode of 
| operation is as follows :—When it is requisite to remove a carriage 
| from one line of rails to another, the traverser is brought over the 
| lines of the permanent way, as shown in Fig. &, and the eccentrics w 
turned with their full parts down, the low shelving z of the 


| are 
| traverser then bears upon the lines of the permanent way, and the 
| carriage to be moved is then run thereon in the usual manner; the 
eccentrics are then brought into the position shown in Fig. 7, to 

raise the cross rails v to the level of the cross rails u, the traverser 
| with the carriage upon it is then moved along the cross rails, the 
flanges of the wheels s? being clear of the rails ¢,¢. When the 
carriage is to be run off the traverser, either one or both the rails v 
are lowered by turning the eccentrics w, as above described. Screws 
or other suitable mechanism may be employed to raise and lower the 
rails v. 





Tur First Breatu or THE STEAM-PREss.—Having taken his 
measures for securing the r:ceipt of early intelligence, Walter began 
to be impatient at the slowness of the process by which it was issued 
out to the public, and, for some time after 1804, had been in silent 
confederacy with an ingenious compositor, named Thomas Martyn, 
who had been visited with an idea of the practicability of working the 
press without manual labour. So violent was the opposition of the 
pressmen to any scheme of the kind, that the experiments were all 
to be’ made in the greatest secrecy; but the enterprise came to a 
dead lock for want of funds; the old logographic printer, who was 
still the principal proprietor, coming to a resolution to advance no 
more money for the purpose. Still, his son, the manager, cherished 
the idea, and, in the year 1814, gave an opportunity to Frederick 
Keenig, a Saxon printer, and his friend Bouer, of maturing a scheme 
which they had in their heads. The machinery was set up in secrecy 
and silence ; a whisper that something was going on had got among 
the printers, and they had not scrupled openly to declare that death 
to the inventor and destruction to his machine awaited any attempts 
to introduce mechanism into*their trade. At last all was ready for 
the experiment ; the pressmen were ordered to await the arrival of 
the foreign news, when. about six o'clock in the morning, Walter 
entered the room, and announced to them that the Times was already 
printed—by steam! He then firmly declared that, if they attempted 
violence, he had sufficient force at hand to repress it; but that, if 
they behaved quietly, their wages should be continued to them till 
they got employment. The men wisely saw that resistance would 
only lead to their ruin, and gave in to the power of steam. On that 
morning, the 29th of November, 1814, the readers of the Times were 
informed that the “journal of this day presents to the public the 
practical result of the greatest improvemeat connected with printing 
since the discovery of the art itself. The reader of this paragraph 
now holds in his hands one of th: many thousand impressions of the 
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IN RAILWAY TURNTABLES. 


suitable mechanism, by means of which the turntable is moved 
round. It has hitherto been customary to make the flange a? of 
angle iron rivetted to the ring a', which mode of construction is very 
expensive, and necessitated holes to be cut or drilled in the ring a’, 
thereby weakening it; according to the improvement of casting the 
flange a? with the pulley or ring of the turntable top, greater 
strength is obtained at less cost. 

Fig. 2 is an elevation of a turntable of large dimensions, to which 
the improved bowstring sides are supplied. The platform consists of 
the side beam ¢, and cross beams c!, which support the rails ¢?; the 
platform swivels upon a centre, and rans upon rollers in the usual 
manner, 4, h, are the ends of the rails of the permanent way. The 
sides of the platform are made on the bowstring principle, that is to 
say, each side consists of five or other suitable number of planks d, 
sprung into the shape of a bow, and stayed from the side beams ¢ by 
the uprights d'; the planks d are secured to the beams by the 
bolts d*, and the whole is made rigid by the diagonal stays ds and 
longitudinal tie rods d', ; 

Fig. 3 is a side elevation of a railway traverser to which the 
improved spring rail is applied; the body of the traverser and the 
wheels upon which it moves are constructed in the usual manner. 
To the low shelving / are fixed the iron or steel plates g, the ends of 
which project beyond the low shelving f, to form springs. The 
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arranged, which, while it relieves the human frame of its most 
laborious efforts in printing, far exceeds all human powers in rapidity 
and dispatch.” —The /istory of British Journalism, By Alexander 
Andrews. 

Sroytangous Compustion.—The ship Meroo, from the Sand 
Head, Calcutta, for London, and loaded with seeds and jute, took tire 
and was entirely burnt on the 28th of November, from the spontaneous 
combustion of the cargo. 

Tur Darueron Iron Comrany's Works, at Darlington, are 
fast approaching completion, the roof over the rolling mills, when 
completed, will be a splendid structure, the wrought-iron principals 
are the same as covered the centre aisle of the Art Treasures Ex- 
hibition, at Manchester, they are 56 ft. 6 in. span, and form a perfect 
half circle, and are placed two in width, forming a total span of 
113 ft. by 420 ft. long. _ They are placed on cast iron columns 16 ft. 
high, and, being perfectly free from inside tie rods of any description, 
have a very light and airy appearance, and will, undoubtedly, form 
the most complete and perfect roof for a rolling mill in the United 
Kingdom. ‘The building will have a noble appearance from the 
North Eastern Railway, the main line of which, from York to New- 
castle, passes directly in front of the works, and is connected there- 
with by sidings, &c. The works also comprise spacious foundries, 
fitting shops, blacksmiths’ shops, &e. The engines and principal part 
of the machinery have been constructed at the Pendleton Ironworks, 
Manchester, and combine all the latest improvements with the most 
perfect workmanship. Mr. J. B. Statham, of Manchester, has been 
the architect for the buildings, and the whole has been erected under 
the superintendence of Mr. W. Baringham. We understand that 
the works will commence next month wich an order for rails for the 
Eastern Bengal Railway Company, and it is expected will shortly 
employ about 500 workpeople. 

Frencu Ramway Receirrs.—The traffic returns on the Eastern 
of France Railway, from the Ist of January to the 30th of December, 
1858, both inclusive, amounted to £2,168,337, against £1,921,063 in 
the corresponding period of 1857, showing an increase of £247,274; 
on the Northern of France to £2,203,481, against £2,059,084 in the 
corresponding period of 1857, showing an increase of £144,397 ; on 
the Western of France to £1,731,273, against £1,671,617, showing 
an increase of £59,657, and on the Southern of France to £723,502, 
against £582,154, showing an increase of £141,349. The receipts 
for the same period of 1858 on the Paris and Orleans Railway 
amounted to £2,335,950, against £2,293,381 in the corresponding 
period of the preceding year, showing an increase of £42,569. The 
receipts on the Paris, Lyons, and Mediterranean Railway amounted 
to £3,267,274 against £3,168,598 in the preceding year, showing an 
increase of £98,676. The receipts on the Lyons and Geneva for the 
same period of 1858 amounted to £193,924 against £105,961, showing 
an increase of £87,963. The total receipts of those seven railways 
during the above 364 days of 1858 amounted to £12,623,741 on 
4,985 miles of railway, and for the corresponding period of 1857 to 
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£11,891,858 on 4,481 miles, showing an increase in the receipts of 


Times newspaper, which were taken off last night by a mechanical ap- | £821,883, or about 7 per cent., and in the mileage of 604 miles, or 


| paratus. A system of machinery almost organic has been devised and | 11} per cent. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 

INDUCTIVE RETARDATION IN SUBMARINE WIRES. 
$1r,—Having found it impossible, last week, to reply to the admi- 
rable letter of “X.Y. Z.,” which appeared in Tue ENGINEER of 
the 31st ult., I trust to your kind indulgence to give to the few 
remarks which I have now to offer a place in your next number, 
the more especially as I find that in consequence of the pressure of 
other duties I shall not be able to continue the discussion any 
further, although I shall be always glad to listen as a respectful 
auditor to “ X. Y. Z.,” or to any of your other correspondents on 
this most interesting subject. My object in addressing you upon 
it, first of all, was simply to point out the fact that the idea of 
employing a return-wire, instead of the earth, to obviate the 
effects of induction in long submarine lines—an idea which Mr. 
Tatlock velieved to be entirely his own—had not only occurred to 
myself, but had, as I afterwards found, been patented in 1855. 
This patent was taken in the name of Professor Gordon; but it 
now appears that the real patentee was M Werner Siemens, of 
Berlin—a name eminent in the science of electro-telegraphy, and 
why, as your readers may be aware, was the first to observe and 
make public the singular phenomena of induction in subterrancous 
wires. His interesting paper on this subject appeared in the 
* Annales de Chimie” for 1850, vol, xxix., and was only brought to 
sne notice of Dr. Faraday in April, 1854, or four months after he 
had published his own experiments on the subject. With his 


And here I confess that I remain unconvinced. I shall not deny 
that I may have expressed myself too strongly ifI said that in 
such a cable as that proposed static induction would not take 
place to any appreciable extent. After the very clear, although, 
I think, very exaggerated exposition of the action given by 
“X. Y. Z.,” [am willing to withdraw that word, and to substitute 
the term considerable. We are, therefore, making some progress. 
On the other hand, however, I think it would be easy to show, as I 
have previously hinted, that the injurious effects of the static in- 
duction which would still occur would be partly compensated by 
that dynamic induction which evidently showed itself in the ex- 
periment last mentioned. 

The fallacy which appears to me to pervade ‘“ X. Y. Z.’s’’ rea- 
soning consists in his ignoring the necessity of a certain thickness 
of the insulating case as compared with the size of the wires. 
Allow me to state distinctly, that for Siemens’ arrangement to act 
efficiently, I conceive it to be necessary that the two wires should 
be embedded pretty near to each other, and as nearly as possible 
in the centre of a considerable thickness of gutta-percha or other 
insulator. “ X. Y. Z.”” seems to think that the thickness of this in- 
sulating coat is of no consequence—that if the principle holds 
good for a thick covering, it ought to hold good for a thin one. 
Now I mention, on the contrary, that one of the essential and 
vital elements of success is a certain proportion between the 
thickness of the insulating medium and the distance between the 
two wires; because, with a certain proximity of the wires, we can 
render each of them virtually the centre of the system by suffi- 
ciently enlarging the section of the surrounding insulator; and 
the more that we enlarge this section, the more will each of the 
wires, having a given interval between them, hold virtually the 





usual candour, Dr. Faraday immediately transmitted to the Philo- 
sophicul Magazine (in which his own lecture had appeared) a 
summary of M. Siemens’ paper. It is not surprising, therefore, 
that Siemens, who had been the first to observe these effects in the 
system of underground wires, at that time exclusively adopted in | 
Prussia, should have been the first to endeavour to apply an 
effectual remedy for them; and it strikes me as remarkable that 
a man like Siemens, who must have enjoyed the most ample oppor- 
tunities for putting the plan which he proposed to the test of rigid 
experiment, should have neglected tu do so before incurring the 
considerable expense of a patent in this and other countries. This 
I can scarcely believe, and yet I have seen no account of any ex- 
periment on the subject which I consider decisive, or even as caleu- 
lated to afford the slightest presumption against the efficiency of 
the plan for which the patent was taken. The two experiments 
mentioned by a “Telegraph Engineer” in your journal of the 
24th ult., bear entirely upon the plan for which Mr. Tatlock has— 
I think unwisely—ineurred the expense of a provisional protection 
—the method, namely, of two wires in two separate cables; and 

the results of the experiments in both cases were such as I should 

have been prepared to anticipate @ priori. It is true that, with 

regard to the second, the writer says:—‘ The above experiment 

was repeated by Wheatstone, upon a cable where the return-wire 

was in the cable itself, with similar results ;’’ and he adds—* The 

above experiments, together with “ X. Y. Z.’s’’ arguments, are 

conclusive on the point. Whether a return-wire be used in the 

same casing, or as a separate cable, induction is manifested. Re- 

turn currents, retardation, prolongation, are still visible, but to 

what extent experiment alone can show, Mr. Tatlock’s proposal is 

therefore valueless.”’ 

Now there is not one word of all this with v hich I do not agree. 
I believe that Mr. Tatlock’s proposal is valueless, because I believe 
that the use of two wires in separate cables would not diminish the 
effects of induction in the shghtest degree. I believe also that, 
even with the two wires embedded in the same cable, the effects of 
induction would still be visible; but what I contend is, that in the 
latter case these eflects could, by a proper construction of the cable, 
be so greatly diminished as to prove of immense advantage in the 
working of long submarine lines; and this is to some extent con- 
ceded, eyen by “A Telegraph Engiveer” himself, when he says, 
that to what extent the eflects would still be visible experiment 
alone can show. 

There is no doubt that, reason as we may, experiment must 

decide the point at last. Even the partial success of the Atlantic 
cable has shown that experiment is the great arbiter to which we 
must appeal in the last issue on all cases connected with that | 
mysterious agent which works in the electric telegraph wire. At 
the same time, a little cautious theory may help us in correcting or | 
avoiding rash deductions even from the results of experiment ; 
and, acting on this principle, I am not prepared to admit that the 
results obtained by Professor Wheatstone in the case to which * A | 
Telegraph Engineer’ refers, afford any good ground for believing 
that the eflecis of induction might not be obviated to a great 
extent, or almost entirely neutralised, by a properly constructed 
cable on the principle of M. Siemens’ patent. Professor Wheat- 
stone's experiment was performed on the cable intended to be laid 
across the Mediterranean, from Spezzia, on the coast of I[taly, 
to Corsica. It was 110 miles in length, and contained six copper 
wires, one-sixteenth of an inch in diameter, each separately insu- 
lated in a covering of gutta-percha only one-tenth of an inch in 
thickness, the wires being arranged in a circle of half an inch in 
diameter, and only one-fifth of an inch from the internal surface 
of the iron envelope. Now, leaving out of view the necessary 
proximity of the wires in this case to the outer surface and to each 
other—aflording so much scope for induction—we cannot draw 
any conclusion from the experiment unless we know in what pre- 
cise order the wires were connected with each other, because unless 
this was such as to give alternate currents in either direct'on suc- 
cessively, so as to produce a symmetrical or balanced system of 
inductive forces, the experiment proves little or nothing as regards 
the point under consideration. Altogether the system was too 
complex, the wires were too numerous, too near each other, and 
too near the iron envelope, to permit the cable to be advanced, with 
any justice or reason, as a fair subject of experiment for our pre- 
sent purpose. And, moreover, the cable was in a coil, which 
renders the experiment, however valuable in itself, utterly “ value- 
less” for that particular purpose for which it is adduced by your 
correspondent. Who that knows anything of electricity (and your 
correspondent I believe knows much) would undertake to find in 
such a cable, so cviled, one vast mass of inductive action and re- 
action ? 

Aud yet, as a set-off even against this experiment, we have Mr. 
Whitchouse’s testimony, who states that in a cable 166 miles long, 
and containing three wires, so as to aflord an available length of 
498 miles, he found that the inductive influence exerted by either 
of the wires on the others was only a ten-thousandth part of the 
entire current transmitted. In this experiment, however, we are 
not informed as to the actual condition of the cable, and I consider 
it, therefore, to be also of little value for the purpose more imme- 
diately under review, except as showing that the one wire exerts 
an almust inappreciable inductive action on the other; and this, if 
fully confirmed, would be indeed a most valuable result. 

Leaving the region of experiment, in which we have found 
nothing satisfactory or conclusive—nothing even strongly pre- 
summptive, except in so far as the result of the experiment just 
mentioned is highly encouraging and favourable to the plan 
proposed—I now come to “ X.Y. Z.” and the region of theory. 











place of the centre, so that the equal but opposite inductive in- 
fluence of each shall be more equally diffused all around. 
Now, in “ X.Y.Z.’s”’ article I find this essential condition en- 


tirely ignored ; and the same will be obvious, I think, to any of 


your readers, if you wil] have the goodness to reproduce his third 
figure. I do not ask you to reprint his fourth figure, because in 
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that he has omitted the insulating medium entirely, except in the 
interval between the wires. But looking merely at the figure be- 
fore us, the first thing which strikes an observer is the miscroscopic 
magnification of the wires A B as compared with the thickness of 
the insulating envelope R P, and also the elliptical form which he 
gives to this envelope. It is true that it might be necessary to 
enlarge the wires to afford space for his geometrical demonstration, 
but if sv, the envelope might have been enlarged in proportion. 
Here its thickness on each side of the wires is not more than one- 
fourth, or at most one-third, the diameter of each, whereas in the 
cable which now lies buried in the Atlantic, the internal strand of 
seven copper wires is only zyth of an inch in diameter, and the 
diameter of the surrounding gutta-percha is three-eighths of an 
inch. 

In the section, as represented by “ X. Y. Z.’s” figure, above 
given, it requires no measurement or calculation, or geometrical 
lines, to show that the inductive action exerted by each of the 


’ 


| Wires would be little, if at all, diminished by such an arrangement. 


The result would be much the same as if two separately insulated 
wires were simply placed side by side; and in that case I have all 
along admitted that inductive action would take place as before, 
and that little or no benefit would be derived. But now let us 
take the arrangement represented in the annexed figure, in which 
P and N are assumed ta he the two wires in section, and A E BC 
the circumference of the in- 
sulating envelope, composed 
of gutta-percha or caout- 
choue, tarred hemp, &ec. it 

is obvious that in such an ar- 

\® rangement as this the induc- 
g--~ \ tive influence of the positive 
\ \ wire P, and that of the nega- 
tive wire N, must tend to 
jalmost neutralise each other 
& j around the entire 
C™~. 7; terence AE BCD. At E 
yf and F they will perfectly 
‘neutralise each other, and 
/ even at the points A, B, C, 
D, the wires are so nearly 
equidistant that the induc- 

tive action of the one must greatly counteract that of the other. 
The only spaces exposed to the entire and exclusive action of each 
wire, and not affected by the other, are those represented by p and 
n between the parallel dotted lines, In each of these small spaces 
alone may each of the wires be supposed for the present to act with 
its entire inductive foree. Even in the penumbral spaces p B, 
pC,n A, xD, each of the wires will act with continually in- 
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circum. | 


creasing eflect in opposition to the other the further that we recede | 


from the centres p and n. 


B to P the inductive effect of N at B would be equal to ft 


yur times 
the inductive effect of P at the same point, because, as ‘‘ X.Y. 2 


justly observes, the inductive action is inversely as the square | 


of the distance of the inducting surfaces, Even in this case the action 
of P would diminish the efiect of N by one-fourth; but I think it 


may be safely assumed that the ratio of the distance b N to B P, | 


could be rendered practically as 5: 6 ; in which case, supposing the 
inductive action of N at B to be 36, that of P at B would be 20; 


And on arriving at B, for example, if | 
the distance from B to N were equal to only half the distance from | 


or in other words, P would so far counteract N as to allow it to | 
exert only two-sevenths of its natural inductive effect at the point | 


Bb; and in proceeding from B to E, even this small fraction would go 
on rapidly decreasing at a constantly higher rate, as it approached 
QO. 
E, the inductive action of P and N would almost entirely and 
absolutely neutralise each other. 

I have hitherto supposed that the small spaces, p and n, which 
lie between the parallel dotted lines, would each be exposed to the 
inductive influence only of the nearest Wire; but if it be true, as 
Dr. Faraday affirms, that induction is capable of being exerted in 
curve lines, the effect of N at p, and that of P at n, would each be 


It is evident, in fact, that for at least 45 deg. on each side of | 


partially neutralised even at these points. From certain experi- 
ments of Professor Riess, I have sometimes been inclined to doubt 
the existence of the inductive action exerted in this anomalous 
manner; but any conclusion that is stamped with the venerated 
name of Faraday must ev r command the highest respect; and in 
this case, I gladly accept his dictum as furnishing the only addi- 
tion that was wanting to diffuse the divided influence of the wires 
around the entire circumference of the gutta-percha or other insu- 
lating medium. 

Enlarge this insulating medium so as to embrace the sectional 
area,a bcd, and supposing the distance between P and to 
remain constant, it is evident that the inductive action of each 
would be still more equally diffused around the external surface, 
because the ratio of 6 N:b P, for example, is more nearly a ratio 
of equality than BN: BP. 

On “ X. Y. Z.’s” remarks, with reference to the practical con- 
siderations involved in the construction, the paying out, and the 
difficulties in case of fracture connected with a cable of this de- 
scription, I shall say nothing, for two reasons: first, because the 
construction of a cable of this kind involves nothing new; and, 
secondly, because I conceive that the question which chiefly in- 
terests us at present is this—Would such a cable diminish to a 
great and important extent the effects of induction ? 

I have also said nothing with reference to the static induction 
which would be exerted between the two wires, because I conceive, 
both from Mr. Whitehouse’s experiments already alluded to and 
from the small surface which they present to each other, that this 
would be very small. 

I have yet, however, to add one word on the subject of the 
dynamic induction, because I believe that in this we should find a 


useful coadjutor in working a cable of this kind. It is well 
known, as one of Faraday’s great discoveries, that when 


two wires, either extended or in a coil, are placed in juxta- 
position, and a current is transmitted through one of them, 
that current, at the moment of its transmission, excites a 
momentary current or wave in the other in the opposite direction ; 
and at the moment when the primary current ceases, a secondary 
wave or current is excited in the other in the same direction. 
Hence, at the instant when a positive current was transmitted 
through one of the wires, that positive current would strengthen or 
intensify the negative current in the other, and vice versa; 
whereas, at the moment of the cessation of both currents, each 
would tend to immediately destroy and extinguish whatever re- 
mained of the other. This I conceive to be a point which well 
deserves consideration; but feeling that I have already tres- 
passed at too great length on your indulgence, I leave it to be de- 
veloped by others who are better qualified than myself. 
Glasgow, Jan. 10, 1859. GrorGE Buiatr, M.A. 


DIVING BELLS, 
Sin,—Having been a continual subscriber from the first of your 
valuable journal, and seeing, by last week’s number, that one man 
nearly lost his life in the diving bell at the works of the new 
Westminster Bridge, I beg to inclose you a rough sketch of an 
application of the air pipe being fixed either externally or inter- 
nally of the bell from the top to bottom, which will keep the water 
out of the bell in case the air supply pipe should accidentally get 
broken short off; as in the case referred to, it will give the 
man an opportunity of giving the sigual to be drawn to the sur- 
face; A is showing the air pipe which is generally fixed to the 





bell; B the improvement in the pipe attached to top of the bell 
with the bend C, which keeps the water out of the bell to the line 
D, and by bending a piece of pewter or other tube in a common 
glass globe will show the practicability of the same. 
274, Charles street, Hampstead-road, Cuas. ASKEW. 
Dec. 21st, 1858. - 
RAILWAY BRAKES, 

Sir,—The frequency of railway accidents induces me to offer the 
suggestion that to prevent them we must have good brakes. I 
inclose a sketch of a brake of which I have made a working 
model; a, is a section of carriage; }, cistern attached to the 
carriage frame, and filled with water; c, a square rod which runs 
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underneath the carriage, and also through the cistern in which 
there is a two way lock to-be opened and shut by the rod c. Atm 
there is a slot in the rod, and a square slide, and behind this a 
spiral spring to keep it in proper place. This rod is attached to 
different carriages by means of a link and universal joints; d are 
two guard irons for brake rods f', and f* ; g, is a ram or piston 


| which fits in a barrel that is fixed in the cistern 6, which piston is 


forced out by the water that the force pump / forces behind it. 
This pump is worked by an excentric sheave which is fixed on the 





Jan. 14, 1859. 
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carriage axle g. Now, by turning the rod ¢ one-eighth of a revo- 
lution it allows the water to pass into the force pump, which causes 
the piston to be forced out against the lever 4, and so causes the 
rod f! to be pressed backward and the rod f? to be pressed for- 
ward, of course tightening the brake blocks 7, 7, i, 7, until the 
wheels are made to slide upon the rails. At this time the pump 
stops working, and to release the brake we need only turn the rod 
¢ one-eighth of a revolution further, when it will open communi- 
cation between the barrel and cistern, and the block be forced 
back either by weight or spring. Thus the same water will do 
without waste. 

I should feel much obliged for your opinion or that of any of 
your correspondents on the merits and defects of such an arrange- 
ment. RicHarD Roserts. 

Rhymney Ironworks, Dec. 28th, 1858. 


BOILER EXPLOSIONS. 
S1r,—The article on Boiler Explosions in Tue Enatnrer of 
the 31st ult. induces me to offer a few remarks on the circulation 
of water in boilers, which I have never seen treated with the 
attention it deserves. 

Rather more than twenty years ago I gave a good deal of time 
and attention to the construction of boilers, and experimenting 
with the same; and some years later valuable experiments were 
conducted by Messrs. Josiah Parkes, Charles Manby, Professor 
Dr. Schafhautel, and others, on the evaporative power of an- 
thracite coal in boilers, designed and patented by myself. The 
chief object I kept in view was to effect a rapid circulation of the 
water in the boilers, as well as to secure a proper combustion of 
the gases generated by the fuel, as I was, and still am convinced 
that the danger of explosion would be greatly lessened by attention 
to the power, and a greater evaporative effect also produced. 

In one of my first experiments with a small boiler I could not 
keep the water in it, on account of priming so much, and in a short 
time the fire-box became leaky ; but after I placed a perpendicular 
funnel-shaped tube in the water, the top of which was an inch or 
two below the surface, and the lower end nearly to the bottom of 
the boiler, I then found the difficulty (of priming) at an end, and 
immediately the fire was raised the surface of the water streamed 
towards the funnel, and descended to the bottom of the boiler, and 
the heated water ascended and threw off its steam, and again 
descended through the tube. I urged the fire with a powerful 
(3 ft.) fan blast, but could not raise the water level. 

I have in later years used this plan in large steam boilers with 
very good effect, and I feel satisfied that if tubes were placed in 
the side water spaces of locomotive boilers they would cause an 
uninterrupted descending current, and the real level of the water 
would be better shown by the trial cocks. 

The instance you have given in the paper of the 3lst ult. of 
the centre tubes of a boiler having been burnt out leads me to 
recommend as a preventive to similar accidents the fixing two 
middle of the tubes, the whole length of the boiler, the upper 
thin plates, about 2 in. apart, perpendicularly through the 
part of the same being level with the top row of tubes, and the 
lower part to within 3 or 4 in. of the bottom of the shell, the 
effect would be a perfect circulation of the water, and an un- 
interrupted descending current would be produced from end to end 
of the boiler between the two plates. Many methods may be 
adopted to cause circulation in cylindrical and other boilers which 
would also prevent the injury of the plates over the fire. 

Joun Prayer, C.E. 

Middlesbro’-on-Tees, Jan. 8, 1859. 





RECTIFICATION OF THE CIRCLE. 
Sir,—I beg to thank ‘‘ Old Engine” for his calculation of the line 
BW. The approximation certainly is less correct than that resulting 
from my former figure, whose error (page 6, vol. iii.), is less than 
the ¢oclsooth part of the diameter. But the figure in last month’s 
number is easily drawn, is quite uncomplicated, and true to the 
third decimal. 

“If this won’t do, try something else that will.” is not a good 
rule, and must be changed when we get a better; however, I hada 
point in reserve by which to produce a greater approximation, and 
beg your kind permission to hand the following improvement :— 
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Let P be the middle, M and D the ends of the radius; on 
P D construct an equilateral triangle PDB, and join BM; 
produce D B til! B x the produced part equals B M, plus B D, 
and join P x cutting B Min Q. Then the three sides of DB M 
plus the three sides of PB x equals 5 905083411 of the radius 
DM. The difference between the sum of these lines and the 
circumference will be found as follows:—From M draw a line to 
the middle of PQ, and upon this perpendicular liné take M Z 
equal to one half of it, «e., draw a line from B to the middle 
of this perpendicular line, and join Z B, cutting PQ in W; then 
BW will be the difference required, i.e., B W plus the three 
sides of D BM plus the three sides of PB x equals the circum- 
ference. 

But the three sides of D x P plus D x also equals 5905083411 
of the radius D M; therefore B W plus D x plus the three sides 
<2 D x also equals the circumference of the circle whose radius 
is M D. 

On the rectification of the circle see THE ENGINEER, Vol. iii., 
Nos. 61, 62, 64, 65, 66, 68, 70, 71, 72, 73. 
Old Daily Press Office, 

21, Great Charles-street, Birmingham, 

January LOth, 1859. 


W. E. WALKER. 





SUBMARINE CONDUCTION. 


Srr,—Since writing my last letter to you I have ascertained that 
the account given of Professor Faraday’s experiment, in the ‘‘ En- 
cyclopedia Britannica,” differs from the account of the experi- 
ment given by Professor Faraday himself (in a paper read before 
the Royal Institution, January 20th, 1854). From the former 
account it appeared that the circuit was closed by the pole of the 
battery being connected with the first wire, and the other pole with 





the earth, whilst the end of the wire was also in communication 
with the earth, But it appears that such was not the case, and 
that the current transmitted along the wire was sent from one pole 
of the battery solely, the other pole being insulated. Your corre- 
spondent, * A Telegraph Engineer,”’ is therefore, no doubt, correct 
in the account of the experiments detailed in your journal of the 
24th December. 

The plan which I suggested for obviating the effects of induc- 
tion was based upon this incorrect account of Professor Faraday’s 
experiment. Joun TatLock. 

January 2nd, 1859. 





SMITHFIELD SHOW—OAT BRUISERS. 


Sir,—The paragraph in the last letter of your correspondent 
“ A Visiting Engineer,” referring to oat-bruisers, is (unintentional, 
we are quite sure, on the writer’s part) calculated to do us an 
injury by misleading your readers as to an important point of 
detail in the construction of our mills. 

It appears that his experience is derived not from one of our 
mills, but, in his own words, “ from one ordered from a firm of 
thirty years’ standing, the principle of which is nearly the same 
as Messrs, Turner’s, the brasses fitted in the same round bush 
style”. Now we never made our larger mills with the “ round 
bush” bearing, and long before 1854 we used bearings to which 
the description of wheel he has since adopted accurately applies, 
viz., ‘* octagonal shaped brasses in halves with flanges at each end 
and fitted into the block at an angle of forty-five degrees. Proof of 
this we can readily furnish him, if provided with his address. 

At the present time we manufacture ten varieties of bruising 
mills; five of these are adapted for working by horse or steam 
power, and the main spindles of which are carried by angular 
plummer blocks with brasses in halves The other sizes being for 
hand use, the bushed bewrings are still retained in them, and they 
very rarely require to be renewed. E. R. and F, Turner. 

St. Peter’s lronworks, Ipswich, 5th January, 1859. 


THE SUEZ CANAL. 

A cURIOUS illustration has recently been offered of the way in 
which editors of French newspapers understand the liberty of the 
press, whenever they chance to possess it. An eminent merchant 
at Havre, M. Frederic de Coninck, was consuited a short time since 
by a working man upon the propriety of the latter investing his 
savings in M. de Lesseps’ compuny for cutting a canal through the 
Isthnius of Suez. ‘The prospectus holds out the hope of a minimum 
of 20 per cent. interest upon capital. The applicant for advice 
argued that as his savings amounted to £80, the investment in this 
philanthropic and patriotic scheme would give him a yearly 
income of £16—no trifling consideration in his position, 

M. de Coninck, before offering an opinion, was anxious to 
examine the project in a conscientious, businesslike manner, and 
to ascertain its chances as a financial operation. The result ap- 
peared to him so unpromising as an investment that he considered 
it his duty to communicate them to his fellow-citizens. He 
accordingly addressed a series of letters to the local newspaper, the 
Journal du Havre, purporting to set forth what he conceived to be 
fallacies in the arguments favourable to the scheme, and the 
erroneous calculations on which they were based. Instead ot being 
inserted in the Journal, the first letter was returned to its author 
by the editor in person, who expressed to M. de Coninck, “ in the 
most courteous terms, his regret at being unable to open his 
columns to critical observations upon the company for piercing the 
Isthmus of Suez.’? Not to be defeated in his purpose, M. de 
Coninck has since published his letter in the form of a pamphict, 
headed with this quotation, * ZL’ Exaggeration Révéle la Iaiblesse.”’ 
The letters are well written, the language courteous, the wit keen, 
the reasoning cogent. These are merits, but perhaps they were 
considered sufficient to justify the rejection. One is naturally 
curious to know why the editor of the journal was unwilling, or 
unable, to admit legitimate and temperate criticism on a public 
company. M. de Coninck’s remarks seem to throw some light on 
the fact. “The newspapers of Havre,” he says, “ stop my mouth 
with one hand, and with the other brandish the advertisement 
trumpet.” If this be so, the secret of the unanimous support 
which the scheme has received in the French press is not a mystery, 
and we are left to conclude that no paper will publish critical re- 
marks on a scheme which is largely advertised in its columns 

M. de Coninck confines his criticism to the financial part of the 
project, for he says, “This splendid enterprise has all my 
sympathies, except so far as regards debit and credit, were it only 
to teach the English Government that in our day great things may 
be accomplished in the world without it, and, if needs be, in spite 
of it.’ Surely this is patriotic enough. M. de Coninck does uot 
seck to depreciate M. de Lesseps, nor the political value of his 
project ; he only doubts its practicability, according to the estimates 
that have been issued, its security as an investment, and its 
certainty of success as a commercial speculation. Under these 
circumstances, and because the letters are meant to warn people 
from an enterprise which the author declares will prove their ruin, 
the conduct of the journalist appears, to say the least, very strange. 

The invitations issued by the Suez Canal Company for subscrip- 
tions have been addressed to persons with small means—petites 
bourses—whose discernment is often, unfortunately, on a par with 
their resources. These invitations have been accompanied 
with the most tempting statements of prospective profits, calculated 
to excite cupidity to such a point as to render the “small purses” 
very unreasonable in their expectations; and these in turn have 
been followed by appeals to that lower description of patriotism 
which in France is known as Chawrinisme. For the purpose of 
showing what little trust can be placed in the prospectuses of 
public companies, and to justify the course he has taken, M. de 
Coninck recalls to mind the advertisements of a certain maritime 
company which covered the fourth page of all the journals, from 
the sublime and stately Moniteur to the laughing Charivari, and 
which promised 40 per cent. profit upon shares which, were they 
realised, would produce to their holders from 60 per cent. to 70 per 
cent. loss. He anticipates a similar result from the Suez Canal, 
while fully admitting the perfect good faith of M. de Lesseps. 

An important feature in the scheme is the construction of two 
piers at Pelusium, running out into the sea for a distance of 6,000 
metres, in order to oktain a depth of water of from 74 to8 metres. 
M. de Lesseps’ statement, based upon the report of the “ eminent 
engineers,” Linant Bey and Mongel Bey, is quoted, and is to this 
effect—that there can be no doubt as to the possibility of building 
these, since, a century back, the Dutch Government built a pier 
8,000 metres in length in Lion’s Bay, near the Cape of Good Hope, 
and sunk to depths greater than 16 metres. This argument, 
M. de Coninck observes, would be unanswerable but for one thing, 
viz., that no pier 8,000 metres long has ever been built by Dutch 
or English at the Cape in Lion’s Bay, which does not exist, and 
the engineers have mistaken an abandoned project for works con- 
structed; or, in other words, “ Ils ont pris des vessies pour des 
lanternes.”” Again, Linant Bey and Mongel Bey estimate the cost 
of the masonry of the piers under water at 15f. the cubic metre, 
which the author of the pamphlet finds uncommonly cheap when 
compared with the cost of masonry on land in France. Qn a matter 
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So purely technical it would be presumption for any but profes- 
sional men to pronounce an opinion; yet, if the Pelusium works 
may be judged by the standard of similar structures in Europe, 
the official estimate will certainly appear very moderate. Starting 
with masonry at 15f. the cubic metre, MM. Linant Bey and Mongel 
Bey assert that the cost of the piers will be 30,000,000f. Besides 
the piers at Pelusium there are to be others at Suez 4,000 metres 
long ; and the Egyptian engineers just mentioned, following a like 
mode of estimating cost and quantities, make the estimate of ex- 
penditure on the erection of piers at both ends of the canal amount 
to 47,750,000f£, or £1,910,000. Comparing these estimates with 
those for like works in England, some very curious results may be 
found. ‘Taking the piers at both ends, it would appear there will 
be a total length of masonry to construct of 20,000 metres, or 
nearly twelve miles, 

Tn the report of the Select Committee of the House of Commons 
on Harbours of Refuge information is given as to the cost and 
mode of constructing piers and breakwaters. Mr. Teasdale, the 
deputy-engincer of Yarmouth Harbour, proposed to build a break- 
water on timber piles cased in iron, at a cost of £34 the lineal foot, 
and which, I believe, would be much cheaper than masonry. Yet, 
to build 20,000 metres upon this system, and according to this 
estimate, in Yarmouth, where iron and skilled labour are said to be 
cheap, would cost 10 per cent. more than the estimate for masonry 
in Egypt. Mr. Abernethy suggested the construction of a break- 
water at the Mumbles, in the Bristol Channel, upon a novel system, 
which would effect an economy “ in material and time, and conse- 
quently of money,’’ by forming the structure of rubble work 
encased within a framework of creosoted timber. The Mumbles 
headland is composed of mountain limestone, available and close 
at hand, where there is an immense accumulation of copper slag 
by the side of Swansea river, which can be procured in any 
required quantity. Yet, with all these advantages, Mr. Abernethy 
estimated the cost of his system at £370,000 a mile; so that, 
supposing there were equal facilities for procuring timber and 
stone at Pelusium and Suez, which do not appear, and that 
Egyptian labour were as cheap as Welsh, the cost of the piers at 
both ends of the Suez Canal would be £4,440,000, or more than 
half of the total capital of the Suez Canal Company. The last 
* detailed statement relative to Harboars of Refuge,” dated 6th of 
May, 1858, shows the estimated cost for Dover to be £550,000, 
Should the piers at Pelusium and Suez prove as expensive as the 
one at Dover, they would cost £23,000,000 sterling within a fraction, 
or nearly double the total capital of the company. 

Leaving the question of cost, M. de Coninck examines the 
chances of remuneration to shareholders, Ile quotes the sources 
of revenue as given in M. de Lesseps’ book, namely, 3,000 000 
tons of shipping passing through the canal annually, and paying 
duties of L0f a ton = 30,000,000F, ; anchor dues for that tonnage, 
1,500,090f.; revenue from the Nile canal on 156,000 tons, 
1,560, 000F. ; 250,000 hectares of land, at 350f. the hectare—produce 
of the lands at the end of twenty years, or annually, 990,0008. ; 
making a total income of 40,056,000f., from which will have to be 
deducted for maintenance, administration, and sinking fund, 
1,201,680f. ; leaving a net profit, out of which 15 per cent. is to be 
repaid to the Egypuan Government, 10 per cent. to the promoters, 
3 per cent. to the directors, and 2 per cent. for retiring pensions ; 
which would leave the shareholder nearly 13 per cent. for his money, 
if all the sources of revenue prove as productive as stated. 

M. de Coninck next passes in review the sources of reveaue. Ile 
is sceptical as to the sand downs producing any profit, and as for 
the lands, he shows that in Normandy, the richest and most fertile 
part of France, it is diflicult to let land at‘more than 120f the 
hectare, not half what the company estimates would be paid for 
model farms in the Arabian deserts. The revenue from the Nile 
uppears not inappropriately to be a myth. As to 3,000,000 ot 
tons of shipping passing annually through the canal, M. de Coninck 
says he snould be glad to learn wh re M. de Lesseps discovered 
that 6,000,000 tons of shipping double the Cape of Gool Hope and 
Cape Hora every year; aud ne also desires to be informed how 
ships whose course would lead them round Cape Horn can be relied 
upon to pass through the Suez Canal, especially since M. Felix 
Belly has proposed his Nicaraguaa waterway. 

M. de Lesseps states that the saving which passing through the 
canal would effect would be 32f. a-ton, from which the toll, ia- 
cluding anchor dues, would have to be subtracted, leaving 21f; 
but as this includes a presumed saving in insurance of 9f. on the 
ship and cargo, whereas underwriters charge from two to four 
per cent. more on ships navigating the Red Sea, M. de Coninck 
reduces the saving to 12f. a ton. At present the additional freight 
on coals from Aden to Suez is 30f, in consequence of the diffi- 
culties of navigating the Red Sea. Wherefore he asks, how can 
merchants be expected to send their goods up the Red Sea at an 
extra cost of 30f. to save 12f.2 He shows that a ship sailing, 
from October to April, from the Straits, would arrive at the Cape 
of Good Hope in thirty-five days, from the Cape to St. Helena in 
fifteen days, and from St. Helena to the Channel in fifty-five, 
making 105 days in all. Oa the other hand, a ship sailing from 
the same point would reach Bab-el-Mandeb in thirty days, at 
Suez in thirty days more, would take five days to pass through the 
canal, and then forty-five days to sail into the Channel, or 110 
days in all. The Suez route would make the passage longer 
by five days. In the other season the canal would shorten the 
passage by fifteen days, but for a ship of 500 tons it would cost 
45,5008, and shippers would, consequently, prefer being the extra 
time at sea to paying this sum, which is at the rate of 11,000f a 
month. 

The most amusing part of the discussion is, that M. de Coninck 
shows that for any merchandise to be imported via Suez the whole 
of the French Custom House system must be changed, for it im- 
poses a differential duty greatly in favour of the ocean route. 
Thus, the duty on cotton imported by the Cape of Good Hope is 
72f. the ton, against 144f. the ton if imported by any other chanvel 
from non-European localities. On cotlee the difference against 
the Suez route is as $46f. the ton to 1,026f; on indigo as 60f. to 
200f. the 100 kilogrammes. So that, in order to save 12f a-ton, 
and supposing the Government fixed a medium duty, merchants 
who imported via Suez would have to pay on cotton 36f,, on 
cofive 90f., and on indigo 420f. a-ton more than those who im- 
ported by the Cape of Good Hope. 

One source of revenue M. de Lesseps points out :—‘* The current 
established by the action of the locks will draw in a multitude of 
fish (gudgeons, probably ?) both from the Red Sea and the Medi- 
terranean,”’ 

After this estimate M. de Coninck ceases to treat the canal 
scheme seriously. He considers it as an Oriental allegory, and 
says that it is because the little fish, proceeding not only from: 
the Red Sea and the Mediterranean, but also from the mouth of 
the Seine, are drawn in by the action of locks, that he raises his 
voice of warning, and cries aloud—* Take care, little fishes ; do 
not get in, you will be caught; for it is on you, little fishes, that 
they depend to furnish large revenues !"—-Correspondence of the 
“ Times.” 











Tuk Dancers or Tux Deer.—The number of wrecks reported 
in 1858 was 1,887. This seems a distressingly large total. 
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HALLIWELL’S IMPROVEMENTS IN MULES FOR SPINNING AND DOUBLING 


FIG.2. 











wS MMA See NN ™~ 
by Robert ILalliwell, of Bolton-le-Moors, is appli~ 
cable to self-acting mules for spinning and doubling, and consists of 
an improved combination of machine ‘ry for etiecting the changes 
performed by the cam shaft, in the mules known as Roberts’ patent 
self-actors. 

Fig. Lis a side elevation of a self-acting mule 
provements are applied; Fig. 2 is an end elevation, taken from the 
back of the same; and Figs, 3, 4, and 5 are detached views of parts 
of the improvements. the rim shaft, to which are tixed the 
driving pulley and backing-otl friction cone a*; 6 is the twist 
shaft, which is driven by a worm on the rim shaft; ¢ is the lower 


Tuts invention, 


to which the im- 









a is 
a’, 


shaft, which is driven by the spur wheel «, fixed to the boss of the | 


pulley a4, loose on the rim shaft a. ‘To the end of the shaft ¢ is tixed 
el wheel ¢!, which gears into the bevel wheel d', on the 
ft d; to the lower: end of which is tixed the bevel pinion 
ad, gearing into the wheel e! on the scroll shaft e; f/ is the front 
roller shatt, whieh is vn from the rim shaft @ by a train of 
Wheels shown best in Pig. 2, and by an horizontal shait g; 4 is the 
squaring or drawing-out she ult, which is driven from the shaft g by 
differential wheels, i is the carriage supporting the spindles j and 
the faller and counterfaller shafts 4,/. The faller motion is clearly 
shown in Fig. 1, and does not require to be particularly described 
here. mis the winding-on quadrant, which is worked by the pinion 
m! on the front seroll pulley shaft m*. ‘The parts above enumerated, 
and all the others necessary to complete the mule, and which are 
not more particularly referred to hereafter, are made in the usual 
manner, 

The invention consists of an improved combination of parts for 


a bes loose 


vertical sha 





or 





putting in and out of gear the machinery for drawing out and 
putting up the carriage, and for = « ‘the backing- off friction 
cones in and out of contact. The lever a, which is similar to the 


long lever used in Roberts’ patent self-acting mules, vibrates upon 
the fulerum stu di n'; the front end of this lever is held up while the 
carriage is going out by the catch x’, and to the back end of the 


lever a is hinged the bar'x. To the carriage square i! is jointed the 


hted lever o, furnished with a bowl o!, which, as the 


weig carriage 
moves to and fro, runs on the upper surface of the lever n. The 
upper end of the bar 2% is jointed to the horizontal arm of the bell- 


crank lever nt, which is mounted on the stud n°, fixed to the framing ; 
to the vertical arm of the lever nis jointed the horizontal rod p, 
which slides to and fro in a brace ket p', projecting from the framing ; 
to the rod p is tixed the incline p®, which acts on a bowl projecting 
from the lever p', by which the drawing-out catch box is worked ; 
to the 
also in Fig. At the upper end of the lever p® is a slot in which a 
stud lixecd to the cone fork lever pz enters ; on this stud is mounted a 
bowl p‘, which is hald in contact with the catch or curved plate q, 
by the spring pe, tixed at one end to the lever p®, and at the other to 
the rod p. ‘The curved plate q vibrates on a tixed stud g'. To the 
twist shaft b is fixed a pinion }!, gearing into the pinion r! fixed to 
the twist shaft r, which is sometimes used in mules for 
spinning »numbers. To the shaft ris tixed the finger 72, which, 


second 


as the shaft revolves, comes a; gainst the stud s!, projecting from the | 


bar s, and raises it off the stud s%, fixed to the framing. 1. coarse 
spinning, when the twist shaft is not required, the bar s is raised off 
the stud s* by a lever acted upon by the carriage. To the bar s is 
mounted the bowl s», taking into the slot of the curved plate g ; the 
end of the bar s is jointed to the strap fork lever ¢, which is hinged 
to the stud ¢. ~~ Upon the boss of the strap fork lever ¢ are fitted the 
weighted duplex levers @ and ¢ To the squaring shaft / is fixed 
the pinion At, gearing into the wheel A®, to the face of which is fixed 
a stud for the bowl £5, seen also in Fig. 2; this bowl is brought 
alternately into contact with the levers ¢ end @, as will be described 
hereafter. 

The illustration represents the parts of the mule in the positions 
they occupy when the carriage, in going out, has performed about 
half its traverse. ‘The mode of operation is as follows :—When the 
carriage arrives at the end of its stretch, the finger i disengages the 
catch #2 from the stud projecting from the long lever 0, which being 
pressed upon by the weighted lever 0, then drops on to the catch nm; 
this change in the position of the long lever n causes the bar n! to 
rise, and consequently moves the rod p in the direction of the arrow 
sufliciently to cause the incline p? to throw the drawing-out catch 
box out of gear, thereby instantly stopping the outward motion of 
the carriage, the drawing rollers having been previously stopped in 
the usual manner; the carriage then remains stationary until 
sutlicient twist has been put into the yarn, at which time the 
finger r? comes against the stud s!, and liberates the bar s, which 
then moves in the direction of the arrow, being influenced by 
the welg hted lever @ acting on the strap fork lever ¢, as shown in 








rig. 4, which represents the parts in the positions they occupy when 
the carriage is out, that is to say, the bowl A has then lifted the 


lever ¢, so that the stud projecting from it is not in contact with the 
strap fork lever ¢, but the stud projecting from the lever @ is ac ting 


on the said strap fork lever, and causes it to assume the position | 
As soon as the bar s has been | and side plates are made with flanches, which project upwards and require. 


indicated by dotted lines in Fig. 1. 


rod p is also fixed the stud p4, for acting on the lever p®, shown | 
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liberated, as above described, by this means, the driving strap, which 
during the going out of the carriage had been held on the pulley at | 
and partly on the pulley at, is moved entirely on to the ie a, 
When the bar s is moved, as above described, the bow] s* moves the 
curved plate q until the bowl p® enters the recessed part of the 
plate q, the spring p® then acting on the levers p? and p’, press the 
me king-off friction cones into contact; the backing-ott then 
effected, and the fallers are acted upon in the usual manner; and 
when the faller has descended to its proper position for winding 
| the yarn on the cops, the faller arm ® comes under the taller 
| rack is, the upright @, to which is tixed the inclined piece é, then 
drops, and the inclined piece ® acting on the trigger 1° disengages 
the catch v4 from the long lever x, 
| time; the dropping of the front end of the lever x disengages 


is 








| 


“which then ‘drops the second | 


the holding-out catch z in the usual manner, and raises the back end | 


catch x, the 


of the said lever until it is latched on the « 


bar 23 is thus | 


again raised, and the rod p is moved a second time in the direction | 





of the arrow, thereby slackening the spring p", 





g-olf friction cones; the stud p’, 
then presses against the strap fork lever ¢, and holds it in position 
® The bar x’ in rising the second time, acts on the lever 27, to which 
the putting-up cate h box ns is connected in the usual manner; the 
carriage then commences running-in, and when up the finger @ dis- 
engages the catch » , the back end of the long lever 2 then drops, 
being pressed down by the weighted lever 0; the bar x’ in descend- 
ing pulls the drawing-up catch box xs out of gear, and draws 
the rod p into its original position as shown in the drawing; the 
bow! As has by this time raised the lever @ in the manner above 
described, and liberated the lever @, which then acts on the strap 
fork lever t, and brings the bar s, the curved plate g, and driving 
strap back to their former positions, at the same time the incline p 
is brought from under the bowl of the lever p%, thereby allowing the 
drawing-out catch box to be put into gear by the action of the 
spring p!’. 





their proper positions for performing another stretch. 

The catch vr, shown by dotted lines in Figs. 1 and 5, is for the 
purpose of keeping the backing-off cones out of contact until the 
curved plate q is brought back to the position shown in Fig. 1; it is 
then unlatched by the stud v! acting on the end of the catch ev, 





SHUTTLEWORTH'S IMPROVEMENTS IN PORTABLE 
STEAM ENGINE BOILERS. 

| PaTENT DATED May 29rH, 1858. 

| Tuts invention, by Joseph Shuttleworth, Lincoln, has for its object 

| improvements in portab te and other steam engine boilers. For these 





| 





purposes, in constructing the fire-boxes of steam boilers, the covering 


nst the lever p5, which, acting on the lever p , disconnects the | 
projecting from the bar p, | 





The drawing rollers having been put into motion, and | 
the fallers unlatched in the usual manner, the various parts are in | 


{ 


| by the a rial Government, 
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outward, and to which the tube plate and front plate are fixed, 
leaving lower portions of the side plates without flanches, with a 
view to leave space for cleaning out the sediment. The upper edges 
of the flanches of the covering pl: ates and of the tube and front plates 
receive the ends of the bars or stays, which strengthen the covering 
plate, and give support to such bars or stays. 
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Fig. 1 is a longitudinal section, and Fig. 2 a transverse section of 
the tire-box of a steam boiler; a, a, are the covering and side plates, 
which are made with flanches 6, 4, to one of which the tube plate ec 
is fixed, and to the other is tixed the front plate d; the lower portion 
of the side plates a, a, are left without flanches, so as to leave a space 
(as shown at e, e, Fig. 2) for cleaning out the sediment. The tube 
and front plates being here flanged as in the ordinary manner, as 
shown at g,g. The upper edges of the flanches 6 of ‘the covering 
plate a, and the upper edges of the tube plate ¢ and of the front 
plate d, receive and support the ends of the bars or stays /; 7; which 
strengthen the covering plate, the cove ring 5 ple ite being connected to 
the bars or sts ays f in the ordinary manner 


Forricn Jorrincs.—An electric telegraph between Teheran, and 
Fauris is to be established in the spring, and a railway is to be formed 
between Teheran and Elbourg, the summer residence of the Shah of 
Persia.—A Toulon letter states that orders have been received trom 
Paris to build eight new gunboats immediately. These boats will be 
so made as to take to pieces like a dissected map, and be readily put 
together again.—On the 2nd November the Government of New 
South Wales passed an Act for the grant of £50,000 per annum to- 
wards the establishment of a mail route vi¢ Panama. The ee 
insisted on by the Act are, that one-half the total subsidy be paid 
and that the time occupied between 


| England and Sydney be not more than sixty days. 


FLoatinG Barrenies.—A_ correspondent of one of the morning 


journals proposes to make these vessels, up to the line of load dis- 


placement, a solid mass of material of such specitic gravity lighter 
th: un water that it shi ill not sink, however much it may be pe rforated 
by shot. The combination proposed is one of cork shavings, light 
wood sawdust, rush stems, cotton waste, flocks, hemp, and other 
light material, which, by the aid of lution of gutta-percha, or 
other chemical process, would form a solidifying mass, so tough that 
it could not be knocked to pieces by shot, and so light that it would 
be only one-half the specitic gravity of wi: iter, and therefore un- 
sinkable, however perforated by shot, and capable of carrying arma- 
ment and naval equipment to the extent of nearly one-half the 
weight of its own displacement in tons. Such of light 


a sol 


vessels 


\ draught would accompany fleets of war as tenders to line-of-battle 


ships, whence they might be manned and stored as occasion might 
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TO CORRESPONDENTS. 


Next week we shall publish our usual half-yearly extra number, 
which will comprise the Index for the last half-year’s volume. 
It is just to ourselves that we should call general attention to 
the fact that this half-yearly compilation includes a perfect List 
of all the Patents granted during the period to which it relates, 
and in this respect alone is of the utmost value to the Engineer, 
Manufacturer, and Patentee. The utmost care is given to its 
production, and we think we may guarantee that it is as 
correct as such @ voluminous work can be made. 


Norics.— four volumes of THE ENGINEER may now be had ready bound. Vol. L, 
price 20s.; Vols. JIL, IV., and V., price 18s. each; covers for binding each 
volume, price 28. Gd. each, can also be had. Orders received of tie Publisher, 
163, Strand, 

a*« Jt is advisable for correspondents to give inilials rather than general signa- 
tures, as Constant Reader. We have many thousands of kind constant readers. 
Constant Reaper.— We cannot give you any better advice than to advertise the 
invention for sale, stating its merits and not asking too high a price for it. The 
great difficulty in effecting the sale of a patent is the very extravagant idea of 
value too frequently attached to it by the mventor, and which forms an in- 
superable obstacle to a sale. It should be renvembered that a patent is absolutely 
valueless unless it can be profi'ably worked, and that it is not a matter easily 
accomplished to bring into notice and to introduce into practice a new invention, 
however good it may be, and however numerous its merits; and that, after all, 
the man who has to look to the commercial result of a patent is not always to 
be blamed if he decline to risk the thousands ofien asked upon what may 

possibly prove a failure. 

A Constant Reaper (Great Yarmouth).—We should imagine that, having 
done the work you mention, the parties to whom you refer are quile competent to 
manufacture the machines you desire. The terms seem very fair. 

J. F. (Poplar).— We understand that Messrs. H. M. Lawrence and Co., of the 
Sandon Engine Works, L.verpool, have just manufactured an ice machine on the 
principle invented by Mr, Harrison, of Geelong, and we Lebeve they will be 
happy to afford you or any of our readers any information respecting it. 

W. H. (Blackburn) —We thank you for your suggestion, of which we hope 
shortly to avail ourselves. 

CASE-HARDENING, — Your correspondent, “ R. 7.," will find bone-dust and 
hoof-parings (from the farrier’s) very suitable—indeed the best material for case, 
hardening. The article to be operated upon should be enclosed in an iron box, 
surrounded by the composition, and kept at b'ood heat for a time in proportion 
to the depth of iron desired to Le converted into steel. For an eighth of an inch 
tn depth, eight to twelve hours will be required. The quality of the iron will 
make a difference, but experience is the best teacher. GP. 

A Svusscriper (Carlisle).—7Zroughton's work is one that would probably suit you. 
There is a work also by Truran, very complete, Both are publihed by Spon, 
in Bucklersbury. 

J. O. (Bolton).— Yes, a patent was taken out on 28th Nov., 1856, No. 2819. 

H. H. (Northampton).—There are two patents, one dated LOM Dec. 1845, 
the other 7th March, 1850, consequently neither has expired. 

S. S.—The sket-h will appear next week, with a few suggestions. 

A Minir.—No description of the apparatus mentioned has been published in 
Tue Enoteer., We will endeavour to obtain the required information, 

Foto. — Your paper, when submitted to the council, becomes the property of 
the institution, and you would not be at liberty to publish it. An abstract would 
appear during the week following its reading, but its complete publication would 
be delayed, perhaps for a year. 

Divinc Bett.—A submarine boat was constructed by Mr. Scott Russell, nearly 
at the close of the Crimean war, It was, we believe, fitted with apparatus by Mr, 
Siebe. We cannot state what became of it. 

8. T. J. (Blackwall).— Before calculating the weight or the safety valve (from the 
ratio of the levers) you must deduct from the total pressure of the steam against 
the under surface of the vaive, the weight of the lever, valve, and attached spring- 
balance (the latter being disconnected from its bottom fastening), the whole being 
weighed at a point exactly over the centre of the valve. 

K. F. (Belfast).—No advantage has «ver been demonstrated to result from the 
use cf heated air in ordinary combustion in furnaces. In blast furnaces the 





only advantage of hot air is in preventing the cooling effect of cold air on the | 
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iron. Cold air does not coola burning coal, however. The production of heat 
is caused by the chemical combination of the carbon of the coal @ith the oryyen 
of the air, and is not believed to be dependent upon their previous temperature. 

J. 8. T. (Bombay).—The matter has been arranged as you requested. The 
sleepers were Greaves’ patent, 

A Stupent.—The steepest railway slope for iis depth in such material is probably 
that at Corvran Hid, on the Newcastle and Carlisle line. Ut is at one place 
110 ft. deep, and although through sand, with a few thin horizontal seams of 
clay, it has stood well for several years at 1} to 1. 


TUNNELLING, 
(To the Editor of The Engineer.) 


Sim,—In reply to your correspondent (Gorton), allow me say that I believe 

the most important work of tunnelling, now going on in England, is that 

through the Malvern Hills—about seven miles from Worcester—on the 

line in course of construction from Worcester to Hereford. J.3.T. 
Lincoln, Jan. 8th, 1859. 


(We have to thank “ Ledbury” also for a similar answer.) 





PISTON RINGS, 
(To the Editor of The Engineer.) 

Six.—We find, in perusing Tae Enoteer, dated 24th Dec., 1858, that 
J. and M. Swaire, of Hyde, and Dukenfield, Cheshire, have taken out a 
patent for a metallic piston with three rings. We have made pistons with 
three rings during the last two years exactly the same as the piston 
patented, with this exception only, that the patentees cut their rings in 
four, and we cut ours only once. We will thank you to give publicity to 
this letter this week, if possible, for we do not think it right that Messrs. 
Swaine should patent a piston that is in almost general use. We will 
thank you to give us your opinion whether their patent will in any way 
prevent us from making our pistons in our usual way. 

Barnsley, Jan. 12th, 1859. JosuvA BaRRACLOUGH AND Son, 
[You may yo on making the pistons without any fear ; that is, just as you have 

hitherto made them.) 





RAILWAY CARRIAGE BUFFERS. 


(To the Editor of The Engineer.) 


Stx,—In your impression of the 3ist ult.,a “Mr. W. B.C.” suggested the 
propriety of detaining the buffer rods when driven home, and likewise at 
half stroke, similar to the action of a gun lock. In the first place, I may 
remark that there is not so much to fear from the reaction as your corre- 
spondent imagines; such catastrophes as carriages turning over, Kc., are 
not caused by the buffer's reaction, but are consequent upon the unyielding 
nature of the obstacle run into, such as an engine off the road, or a train 
of loaded dead buffer wagons, &c. 

Mr. W. B. C.’s remark relative to the rebound of two bodies brought 
violently into contact, is only applicable in certain cases, which may be 
exemplified by causing two carriages to be run into each other, at an 
equal speed, when each will rebound an equal distance from the point of 
contact providing they are of the same weight and spring power. Again, 
let one carriage remain stationary, and run the other against it at any 
given speed, the result will be very different; the moving carriage will 
impart all its momentum to the stationary one, which will be driven for- 
ward, leaving the other in a state of rest, at the point of contact, without 
retrograding so much as aninch. I do not pretend to argue that ne acci- 
dents have arisen from the breaking of couplings caused by sudden 
reaction of buffing springs, the late melancholy affair on the Oxford, 
Worcester, and Wolverhampton Railway is clearly attributable to this 
cause—in this case your correspondent’s plan would have been of service. 
This class of accident is peculiar and rare, and can only occur to heavy 
trains coming to a sudden stand whilst ascending a stcep grade. The plan 
Proposed would be attended by a host of inconveniences in shunting, run- 
ning, &c., to say nothing of the complicated arrangement, cost, and danger, 
in setting the springs at liberty —ie., discharging the gun. 

Srrine Bcrrer. 











THROTTLE VALVES. 
(To the Editor of The Engineer.) 
S1x,—I shall be obliged to any of your readers who will inform me what 
is the best construc*ion of throttle valve for steam engines. It is for a pair 
of coupled land engines 50-horse power each (nominal), working up to 
380 indicated horse power; pressure of steam 20 |b. per square inch, and 
cutting off at a fourth of the stroke. Regularity of speed is essential, 
especially when the weight is thrown off and on, J. G. 8. 
Glasgow, 12th Jan, 1859. 


COMBINED STEAM, 
(To the Editor of The Engineer.) 
Sin,—A paper was read by the Hon. Mr. Wethered before the British 
Association, at Leeds, last summer, on combined steam. His method of 
superheated steam was to have a pipe in the uptake to the engine chimney, 
which conveyed part of steam to the cylinder—this pipe entered close or 
very near to the cylinder. 

Will you be so kind as to state in your notices to correspondents whose 
method is best—if there is one better than Mr. Wethered’s—and the pro- 
portion of the pipe with the superheated steam to the steam pipe. 

IsLe OF MAN, 
[A note from Mr, Wethered, giving an explanation of his apparatus appeared 
some lime since in Tuk Enoixeer. Mr, Patridye, of Woolwich Dockyard, has 
applied an apparatus for heating ali the steam, and, as we understand, with 
much success, though the originality of the invention is disputed.) 





STEAM POWER. 
(To the Editor of The Engineer.) 

Sir,—In answer to the inquiry of your correspondents, Messrs. Forster and 
Williams, a short 1-in. pipe will be suitable for a 4-horse power engine, and 
for 40 1b, steam pressure in the boiler (the horse power reckoned as work 
done by the engine at 33,000 Ib. lifted 1 ft, high per minute, not nominal 
horse powcr). An 8-horse power engine may be driven by such a pipe, 
but with considerable waste of steam Supposing no engine has to be 
driven by it, but steam to be wanted for heating or other purposes, and 
little counter pressure obstructing the discharge of the steam from the 
1-in. pipe, the amount of steam passing might be sufficient for a 40-horse 
power engine when supplied by large piping. 

A long 1-in. pipe with sharp elbows, leaky joints, exposed to rain, 
drafts, radiation, and other obstructions to the useful application of steam, 
will only allow a fraction of the above given powers to be obtained, not- 
withstanding the steam entering from the boiler may be alarge portion of 
the quantity passing a short pipe under favourable circumstances. 

Could you give us the standard of horse power to which your corre- 
spondents refer? Is there one kind generally understood in a general 
inquiry? Is there one acknowledged in Jaw ? C, Scuiece and Co, 

Oldham, 12th Jan., 1859. 

[We presume the standard intended was that of the actual capacity of the engine, at 
its working speed and pressure in horse power of 33,000 1b., raised one Soot 
per minute. In a general inquiry we believe this is always understood. 
refer your last query to the lawyers.] 


We must 
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METROPOLITAN JUNCTION RAILWAYS. 
RENEWED attention is being directed to the connexion 
of all the railways which come into the metropolis. The 
North London, which connects only the Northern and 
Eastern lines, has already become a good property—a fact 
which promises much for the success of similar under- 
takings for the connection of the Northern, Western, and 
Southern lines. ‘The North London, nine miles in length, 
cost £1,300,000, carries about 6,000,000 passengers, and 
earns about £133,000 per annum, and pays five per cent. 
dividend. Upon this successful result Mr. Charles Pear- 
son projected the Metropolitan Railway, which was in- 
tended to connect the Great Western and Great Northern 
lines by a subway railway under the New-road, and to 
cxtend thence down the Fleet Valley to a central station 
in Victoria-street. The cost of this work was estimated 
at £950,000, of which about one-half has been subscribed. 
There appears but little prospect, however, of further sub- 
scriptions, and the company which was organised to carry 
out the undertaking is likely to be wound up. ‘ 

In the mean time a project has been started, with the 
concurrence of the directors of the’ London and North 
Western and North London Railways, to extend the West 
London (the famous line of Mr. Punch) from Kensington, 
across the Thames and through Brixton and Camberwell, 
to the South Eastern Railway at the Spa-road. This line, 
together with the North London, would then connect all 
the railways which come into the metropolis, and the 
circle of railway communication around the City would be 
interrupted only between the London Bridge and Fen- 
church-street stations. The estimated cost of the new line 
—which is known as the North, West, and South London 
Junction—is £700,000, of which the directors of the Lon- 
don and North Western have resolved to recommend their 
proprietors to contribute £100,000. 

The South Eastern Company is also promoting a line 
from their London Bridge station to Charing Cross, one 
which would connect the three great lines on the south 
side of the Thames. This line would be carried through 
Southwark on arches, and at some distance away from the 
river, until it reached the Waterloo station, near which 
it would diverge to Hungerford Bridge, where it would 
cross the Thames and enter a large station at Charing 
Cross. The length of the proposed line would be about 
one and three-quarter miles, and its estimated cost—includ- 
ing the bridge and terminus—is £1,070,000. 

Another plan is that of Mr. H. J. Yeatman, C.E., which 
contemplates the connexion of the London and South 
Western with the Great Northern and North London lines, 
by arailway from Waterloo station, across the Thames to 
the lower end of Somerset House, whence the line would 
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be carried on arches over the Strand to Lincoln’s-inn- 
fields, and thence parallel with Gray’s-inn-road to King’s 
Cross and the North London Junction. <A great central 
metropolitan terminus is proposed to be made in Lincoln’s- 
inn-fields, which affords a convenient open space of 
ground, one-eighth of a mile square. ‘The plan proposes 
also the connexion of the South Western and South 
Eastern lines by a railway from Vauxhall-road, through 
Kennington and along the bed of the Grand Surrey Canal, 
to the Bricklayers’ Arms branch of the South Eastern, 

Then there is Mr. Bell’s plan, which is to lay four lines 
of rails on the bottom of the Regent’s Canal throughout its 
length, between Paddington and Stepney, eight and a-half 
miles, and to extend the City-road branch by an open cutting 
three-quarters of a mile long to a central terminus in Fore- 
street, near the Bank. Another cutting, with a tannel 
under the London Dock gates, would extend also from 
Stepney to the Thames ‘Tunnel, whereby the railway 
would be carried to the south side of the river, and thus 
to the South Eastern line at New Cross. 

Whilst these schemes are being urged upon the public 
the West End and Crystal Palace Railway is being 
extended across the Thames to the New Pimlico terminus, 
and twenty-one trains are running each wey daily, over 
the portion already finished. This line is the first to cross 
the ‘Thames within the limits of the metropolis, but, as has 
just been seen, not less than four other schemes of metro- 
politan railways are projected, to pass either over or under 
the river. 

In most of the plans enumerated the junction of the 
various railways is merely incidental, whilst the aceommo- 
dation of local, or the extension of existing traffic, is the 
principal object sought.. Of the 6,000,000 passengers 
carried annually by the North London—the model of 
profitable metropolitan lines—the principal portion are 
local only, and it is from passengers mainly that the 
revenue of the line is derived. Whilst we do not doubt that 
the extension of the London Bridge railways to Charing 
Cross would accommodate 8,000,000 passengers annually, 
we do not suppose that 4,000,000 more would be carried 
even if the three great northern and western lines were 
extended ‘to a common janction at that point, although 
such extensions would doubtless have a large local traffic 
of their own. If it were possible, indeed, there should be 
railway communication throughout the metropolis. Our 
population of 2,800,000, at a moderate estimate, performs 
an annual local movement of 1,000,000,000 miles, which, if 
estimated at a railway charge of 14d. per mile, would yield 
more than £6,000,000, or twice as much as the revenue of 
the London and North Western Railway annually. The 
London General Omnibus Company derives £600,000 from 
this movement, and conveyances for hire at least as much 
more. Altogether £2,000,000 a year are spent on the 
vehicular accommodation of the metropolis, although, as the 
average charge is perhaps 3d. per mile, not one-fifth of the 
local movement is thus accommodated. In a cab, a 
passenger is carried at a slow rate at a charge of sixpence 
a mile (to say nothing of frightful cases of overcharge), 
whilst the entire moving establishment occupics an average 
street space of 10 ft. by 5, and weighs probably a ton and 
a quarter. If one could be carried at four times the speed, 
and at one quarter the cost, how many of those who are 
now foot passengers would ride, and how great would be 
the relief of the streets! More,—business would be 
carricd on over a much larger area, and the value of 
metropolitan property would be far more nearly equalised 
than at present. What our gencral railway system has 
done for the kingdom a metropolitan system might accom- 
plish for London. 

A journey from Paddington to London Bridge is as for- 
midable in time and almost in expense as that from the latter 
point to Tunbridge Wells, whilst the number who must an- 
nually make the former is perhaps five times that of those 
who perform the latter journey. But how to bring railway 
communication within the reach of the numbers who would 
so quickly avail themselves of it? ‘The cost of the viaduct 
would be frightful in most districts, whilst in some it 
would not be permitted at all. Mr. Pearson’s underground 
plan, known as the dry sewer system, will hardly answer 
the purpose. It could only be carried out at great cost, 
whilst it would never become altogether popular with the 
public. The only remaining resource is in street railways, 
about which much may be said on both sides. 

Whatever plans may be adopted for the improvement of 
our metroplitan communication, there can be no doubt that 
the extension of the leading railways, where practicable, to 
those portions of the City whence their principal traffic is 
derived would be of great advantage to the public, whilst 
it is probable that such extensions might be made profitable 
to the railways themselves. Among these the extension of 
the London Bridge railways to Charing Cross, and of the 
northern and north-western lines to Lincoln’s-inn-fields or 
to the Bank, are especially desirable, and promise to prove 
profitable. Whether the latter extensions should be carried 
across the Thames merely tojoin the South-Western line is, 
however, very doubtful. At the same time it is important 
that the latter should be extended to the north side of the 
river, and this is provided for in the London Bridge and 
Charing Cross scheme. Whilst it is rather too much to 
propose two new railway bridges over the Thames, within 
200 yards of cach other, it must be admitted that Lincoln’s- 
inn-fields is not the proper place for a general terminus of 
the southern lines, inasmuch as it is inconvenient for the 
West-end, whilst for the City a much better accommodation 
already exists at London Bridge; and the absolute con- 
nexion of the northern and southern lines by any other 
means than the suburban lines already proposed is a 
matter of secondary importance. Very few passengers 
indeed who arrive from York, Liverpool, or Lristol, are 
likely to proeeced through London, without halting, on 
their way to Southampton, Brighton, or Dover. It is 
rather for those who wish to come by the respective lines 
to the City, and to return again, that more central termini 
are desirable. And whilst the traffic between such termini 
is not likely to be excessive, the condition of our principal 
thoroughfares will be improved by diffusing—not concen- 
trating—the throngs of passengers arriving by railway. 
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If all the London railway traffic were to be concentrated 
at any one point, the streets, for a considerable distance 
around, would become impassable. It is for this reason 
that the metropolitan railway scheme, with its gencral 
terminus in the Fleet Valley, would increase rather than 
diminish the overcrowding of the narrow streets leading 
thence to the City. A terminus in Lincoln’s-inn-fields 
would doubtless also add to the present crowded state of 
the neighbouring thoroughfares, although the junction of 
the northern lines only at that point would be attended 
with far less inconvenience in this respect than would 
result from a general connexion of both the northern and 
southern lines. 

It is evident to all, that upon the present rate of increase 
of the metropolitan traffic the existing arrangements for 
its accommodation will soon be found totally inadequate, 
and that some means of improvement will become 
indispensable. The very fact of this increase, by reason of 
the consequent increase in the value of property, is con- 
stantly adding to the difficulty of dealing with the questien. 
This circumstance should hasten the execution of such 
plans as promise the greatest amount of improvement, and 
among these we should class the extension of the London 
Bridge railways through Southwark to Charing Cross, 
and the conversion of the Regent’s Canal into a railway, 
as proposed by Mr. Bell; the extension of the northern 
lines also to Lincoln’s-inn-fields would unquestionably be 
productive of great public convenience if its execution be 
practicable. 


MALLEABLE IRON GIRDERS. 


Tue cast iron girders, 41 ft. long, made by Mr. J. U. 
Rastrick for the British Museum, were once considered as 
wonderful achievements in the art of iron founding. They 
were cast, too, before Mr. Hodgkinson had shown us the 
strongest section for an iron beam. Their success was 
followed by a considerable increase in the use of cast iron 
girders, and it is only since 1853 that Mr. Fairbairn’s able 
researches have led to the adoption of malleable iron on an 
extensive scale, in such applications. We once saw a 
handsome girder casting, perhaps 30 ft. long, springing as 
if it had been a bar of thin steel, whilst being drawn on 
a truck along a rough pavement. A moment after, hearing 
a sudden crash, we turned to see the casting broken short 
off, one half lying on the ground. A very small blow-hole, 
until then concealed. sufficed to explain the cause of the 
accident. From that time we lost faith in cast iron as a 
material for beams, and we foresaw, in the admirable 
details of the great factory at Saltaire, the general substi- 
tution of malleable iron wherever wide spans of permanent, 
strong, fireproof, and economical flooring might be re- 
quired. 

To our ironmasters one of the most interesting features 
of the Paris Exhibition of 1855 was the excellent character 
of the malleable iron beoms of French manufacture. At 
that time, 7-in. girders, over 40 ft. long, were not at all 
common, although those of less length were being exten- 
sively adopted in the construction of first class Parisian 
houses. There is now a very long and beautifully roiled 
beam, about 8 in. deep and 4 in. across the top, lying in 
the Conservatoire des Arts et Metiers. The flanges appear 
to have been rolled purposely broad to show how well it 
could be done, since such a width is out of all useful pro- 
portion tothe depth. The success with which this and 
similar beams have been rolled is due, however, in a great 
measure, to the good, or rather the adaptable quality of the 
French charcoal iron, which, as we have seen proved upon 
the same beams, can be cut with a knife, almost like lead. 
Such iron, although hard in the bloom, will work like wax 
into the thinnest grooves, just as our Lowmoor iron with- 
stands the test of rolling into the flanges of engine tyres, 
a test which, although not remarkably severe, is sure to 
prove what iron is good and what bad. 

It has been a difficult matter to roll heavy beams with 
wide flanges from our, hot-blast coke iron. When, several 
years ago, Sir John Guest undertook to make flat-bottomed 
rails 7 in. deep and 92 1b. to the yard, for Mr. Stevens, 
the American railway engineer ; a large number of rolls 
were broken, and nearly one half of all the bars rolled were 
defective. ‘lo crush down a square pile into a thin web, 
with light wide flanges, is a tremendous test for the best 
iron, and requires heavy rolls and ample power in any 
ease. Nor even then must the inspector insist on too rigid 
a standard of finish. If the iron is at all red-short, the 
edges will be sure to be more or less jagged, whilst if cold- 
short the beam had best be broken up for scrap. By work- 
ing good iron at a high heat, and reducing it to shape by a 
few passes through very powerful rolls, a fair quality of 
beams may be had. The manager of the Butterley Iron- 
works has succeeded in rolling sound 8}-in. beams 40 ft. 
long, and 10-in. beams (108 Ib. per yard) 26 ft. long. A 
sample rail was rolled also at the same works 63 lb, t» the 

yard, and 86 ft. long, perfectly sound, and without the 
east flaw! These are among those things which few will 
believe can be done until their execution has been proved 
by actual trial, as it was also with the 4-in. iron plates 
required for covering shot-proof ships. 

‘he difficulty of rolling increases greatly with the width 
of the flanges. The French beams, notwithstanding the 
case of the sample at the Conservatoire, have very narrow 
flanges, hardly more than 2}-in. on top and bottom for 
a 7-in. girder, Where a broad bearing is required two 
beams are used side by side, and bound together with stout 
iron wire. Our knowledge of the proper width of flanges 
for rolled beams is still defective. Of course, with that 
portion of the beam subjected to tension, the farther it is 
carried below the neutral axis, and consequently the 
thinner and wider the flange, the greater the theoretical 
resistance of the whole against deflection. But the 
ster in the flange are brought into action only by their 
ateral adhesion to the vertical web, and Professor Barlow 
found that with a flat-bottomed rail 2} inches wide, a slight 
apparent increase of strength was shown after planing off 
half an inch on each side of the flange, which was thus 
reduced to a width of 14 in. His opinion was, that in 
the loss of flange-width the rail had suffered no loss of 
strength, the slight apparent increase being due 








to the slight but inevitable inaccuracy of the 
hydraulic apparatus used in making the experi- 
ments. On the other hand, at the convention of German 
railway engineers, held at Berlin in 1850, it was found that 
a considerable increase in strength attended the increase 
of the width of the bottom flange of the Vignoles 
rail. Whilst the Great Western Railway has many flat- 
bottomed rails, with a base 6 in. in width, chiefly to pre- 
vent crushing into the longitudinal timbers, rails of similar 
pattern are also in extensive use on cross-sleeper lines in 
Prussia. We are aware that formule have been given for 
the determination of the proportions of rolled girders, but 
we do not deem them entirely conclusive on the subject. 
There can be no doubt that rivetted plate iron girders 
are much inferior in strength to solid beams of the same 
section. Mr. Fairbairn’s well-known experiments—showing 
that where the strength of a solid plate is 100, that of a 
single rivetted joint is but 56—apply as much to bridges as 
to boilers. If we could imagine the tubes of the Britannia 
and the Victoria bridges to be rolled whole without a seam 
or crack, how much stronger they would be, and how 
much more permanent! In the present structures a cease- 
less abrasion and oxydisation is going on in every hole of 
the millions of rivets. ‘This destructive action is of a far 
more powerful kind than exists in iron ships, where the 
strains, although severe, are gradually applied and with- 
drawn. We do not know what may hereafter be accom- 
plished by improved modes of welding in the construction of 
such immense bridges, but it is already practicable to roll 
solid 18-in. girders — possibly those of greater depth — for 
smaller spans. An iameel mode of arranging the pile 
has been adopted at one of the rolling mills in the United 
States, whereby heavy beams can be rolled perfectly sound 
and with comparatively little power. ‘The pile is made to 
approximate in its form to that of the finished section. 
Thick, wide slabs, grooved on one side, are made for 
the top and bottom, and between a pair of these, 
and keyed into their grooves, are slabs forming the 
central web of the pile. Thus laid up, the pile has the 
form of the letter H, In this form it is heated and easily 
rolled to the finishing dimensions. The grain of the iren 
being already arranged in the pile to correspond with its 
ultimate arrangement in the finished beam, the whole 
comes out sound, and in its best condition for resistance. 
Of a large number of beams already rolled in this manner, 
less than 1 per cent. are reported to have proved defective. 
7-in. beams have been thus rolled perfectly sound, and 
51 ft. 2 in, long, for the United States Capitol extension, 
and the 9 in. beams, of 90 lb. per yard, are easily rolled in 
a train of 16-in. rolls. Bridge girders, 18 in, to 24 in. in 
depth, with flanges of from 8 in. to 10 in., might be 
rolled with corresponding facility. Two of these 9-in. 
beams, of beautiful finish, were sent last year to England, 
one having been sent to Mr. Fairbairn as a token of ac- 
knowledgment of the very great services which his re- 
searches have conferred upon the manufacture of malleable 
iron beams. ‘The other, we believe, is still lying at Liver- 
pool. We hear that the process has been patented here, 
and in this connexion we cannot forbear giving an illus- 
tration of the action of the United States Patent Law, of 
which we had something to say in THE ENGINEER of last 
week. The applicant—a Mr. Griffin, we believe—for a 
patent for the improved mode of arranging beam piles 
was refused off hand, and for the reason, that Mr. Daniel 
Gooch had applied a bar of steel to one side of an ordinary 
pile, in order to roll steel-faced engine tyres! A very 
formal remonstrance and lengthened argument succeeded 
in overthrowing this objection, and after much delay and 
a good deal of expense, the patent issued. While Gooch’s 
plan bore no resemblance to Griffin’s, other arrangements, 
much more nearly like it, entirely escaped the notice of 
the examiners. And within a few weeks afterwards a 
patent was granted to a Mr. Stevens for a so-called 
* hollow rail,” which was nothing more than an ordinary 
bridge rail, with its lower inner edges compressed together, 
as was done with the rails of the Dublin and Drogheda 
line, more than adozen years ago. It might be mentioned, 
as a commentary upon the intelligence of the examiners, 
that although it is their business to reject any application 
for a patent for an old, useless, or impracticable contriv- 
ance, they allowed Mr. Stevens to claim the practical im- 





| 


— of welding the inner sides of the rail together 
after it had been already rolled to size! Mr. Stevens, | 


however, who was not one to stick at trifles, produced a | 
“ hollow rail,” with the inner sides ostensibly welded to- | 
gether for a distance of nearly an inch from the bottom. | 
After, however, scraping away a rich coat of varnish, an | 
interstice was found, corresponding to the pretended weld, 
which was only effected by a compound of white lead and 
oil, known as “ putty !” 

But to return to iron beams. No difficulty has 
been found to arise from their expansion or contraction. 
Embedded as they are in masonry, they are exposed to very 
slight alternations of temperature, a source of disturb.nce 
of which we need have little fear if Mr. Brunel be cor- 
rect, who has stated that a rail welded up toa length of 
100 ft. showed no alteration of length when exposed in the 
open air! In some parts of the world large blocks of ware- 
houses and public buildings are built almost wholly of cast 
iron, a thing which, although done some years before the 
time of the Crystal Palace, was thought, twenty years ago, 
to be absolutely impracticable, 

In rolling 7-in. and 9-in. beams, which we believe will 
ultimately be made nearly as cheap as railway bars, an 
important application might be made by using them as 
rails upon the very simple and economical plan which has 
been introduced upon the Eastern Counties line. <A re- 
markably thin flange will withstand the wear of the wheels, 
if it be of good iron, and supported continuously on timber. 
We have before mentioned the instance of the flat-bottomed 
rails, which were reversed, and in that position had with- 
stood a considerable traftic for nearly four years. The flange 
had not crushed at any place, but had been permanently 
deflected for nearly one-eighth of an inch along its inuer 
edge. In the plan referred to, a 7-in! beam, with a j-in. 
web, and a head not exceeding 3-in. thick, and weighing 





less than 70 lb. per yard, would be bolted between longi- 


tudinal balks of timber, which would lie hardly below the 
surface of the ballast. If this system of permanent way 
should be brought into general use, as from its considerable 
economy in construction, and probable low cost of main- 
tenance, it promises to be, a rail very similar to the present 
patterns of beams will be adopted with it. This system of con- 
struction has, we believe, been proposed for some American 
lines, where ordinary 7-in. beams of 60 lb. per yard will be 
used in laying experimental lengths. 


THE MECHANICS’ INSTITUTE AND LORD BROUGHAM. 


Ir is a proof of the humanising character of modern civi- 
lisation that public ingratitude is being more and more 
regarded with the same detestation that is visited upon a 
similar vice in individuals. Society is constantly attaining 
to a better appreeiation of the services of those whose lives 
are devoted to its welfare. When any great public bene- 
factor—and few can now go unrecognised—fuils to receive 
his due reward, everyone admits that such neglect is very 
shabby, to say the least ; and there are never wanting some, 
and generally a sufficient number of noble spirits who will 
cry “ Shame” in earnest, and at once step forward in a sub- 
stantial vindication of justice and honour. Not only in 
acknowledgment of military services, for which England 
has dealt noble measure to her manly heroes, but 
towards social, educational, and philanthropic efforts have 
modern communities shown the same spirit by which 
individual gratitude is inspired. What a testimonial was 
tendered to Mr. Cobden! George Stephenson, too, had his 
reward whilst living, if not in a gratuity, at least in the 
honour and respect of the English nation, which we are 
sure would have offered something even more substantial, 
had not his admirable genius placed him beyond the need 
of it. Professor Morse has had votes of money from most 
of the continental governments in acknowledgment of his 
services in the introduction of the electric telegraph, and 
Bavaria has just made a similar grant to Steinheil. But 
we need not multiply instances. ‘The spirit of public grati- 
tude is active, and when the public has learned, as nine- 
teen-twentieths of its number have learned only within the 
past week, that Lord Brougham—a man whose public 
services are noble incidents in our history —is likely to 
be burdened with the debts of an institution, which, whilst 
it has done him, as its founder, the greatest honour, has 
outlived its time of usefulness, we are sure that the simple 
announcement will be sufficient to set the matter right at 
once. It is not a question whether Lord Brougham be or 
be not able to bear a burden which, relying on the public 
recognition of the good he was about to accomplish, he 
willingly took upon himself. 'The London Mechanics’ In- 
stitute, which he founded in the true spirit of enlightened 
philanthropy, has done its work. As once of its trustees, he 
became responsible with his associates for the rent of its 
rooms, a matter of £229 a year, the present value of the 
lease being £3,500. In the event of the death of his re- 
maining co-trustee, who has reached an advanced age, and 
is in bad health, Lord Brougham will be liable for the en- 
tire charges under this lease, the Institute being no longer 
self-supporting. It can hardly require an appeal to public 
magnanimity to have this contingency removed at once, as 
if allowed to remain, it must be a source of much mortifica- 
tion to one who has rendered such disinterested public ser- 
vices. Thankless, indeed, must be the nation which plumes 
itself so much upon its practical superiority, if the founder 
of its first practical institution, and one which has contri- 
buted so much to this superiority, should be left to pay the 
bill. We are certain that this will never be permitted. 
£2,000 only are required to clear Lord Brougham of the 
whole matter, upon which, at his time of lite, he should 
have no more anxiety. The announcement of the case in the 
Times has been promptly followed by a handsome subscription 
by Lord Fortescue to the funds of the Mechanics’ Institute ; 
and we have no doubt that, within a few weeks, the whole 
arrangement will be concluded, to be only mentioned here- 
after in proof of the readiness of a British public to do jus- 
tice to its real benefactors. 


SUBMARINE WARFARE, 


Tue 7Zimes has given us a wonderful account of a won- 
derful invention, which is to do wonderful things in the 
destruction of ships and in marine warfare generally. As 
a matter of course, this invention is of American origin, 
and the Zimes accordingly couples its announcement with 
a handsome tribute to the excellent judgment of the 
Yankees in military and naval matters,“ which,” the great 
leading journal tells us, “ they handle in a spirit always 
liberal and generally sagacious.” ‘This pretty compliment 
is only weakened by the subsequent acknowledgment that 
the invention in question is too much even for the 
Americans, and that they will have nothing to do 
with it. Adopting the account of this formidable affair, 
as given by our contemporary, it is nothing less 
than a submarine boat made only for working under 
water, in form much resembling the shape of a porpoise 
but capable of being made large enough to contain eight, 
ten, or even fifteen men, if necessary, with a proportionate, 
quantity of explosives. In this boat, weighing about eight 
tons, the inventor states that he, with others, has sunk in 
Lake Michigan, and remained under water for four hours, 
without any air tube or other communication leading from 
his boat above the surface of the water, and propelled the 
boat in and near the bottom cf the lake for several miles, 
at the rate of about three miles an hour. He has, whilst in 
his boat, and under water, by means of machinery working 
through its side, sawn off timbers fourteen inches square. He 
can sink his boat from the surface almost instantly, either to 
a few inches or feet from the surface of the water, or to 100 
or more feet, and again rise quickly or very slowly to or near 
the surface ; go forward, back, or sideways, or come up bows 
first or otherwise, as may be required. He can attach 
powder torpedoes to the outside of his boat, on its deck or 
sides, and proceed under water out to sea, in any weather, 
to an enemy’s ship in sight, fix or anchor the torpedoes 
under the ship’s bottom, set in motion clockwork to fire 
the torpedoes simultaneously, or at intervals, and retire, 
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still ander water, out of danger from the explosion and out 
of reach of an enemy’s guns. He can also convey powder 
torpedoes of 100 lb. or more weight, inside his boat, and 
when under an enemy’s ship, pass them outside through 
his patent hatch, fasten them to the ship’s bottom and fire 
them. He can enter an enemy’s harbour, under water, 
and make surveys, only showing above the surface a sight 
tube, no more than one half inch in diameter, and retire 
still under water, and proceed out to sea, aud make his 
report to the commander of a fleet or ship. He can go out 
to sea, meet a hostile fleet, go under their bottoms, fix tor- 
pedoes to go off by clockwork, or bore holes in their 
bottoms, and come away anseen. If required, with a large 
boat, he can remain under water with several men with 
him, and do service at sea off or in harbour for several 
days, without landing or showing one inch of his boat 
above water. 


Certainly, if all this, or, as the Z'imes remarks, one half 


of all that the patentee guarantees can be done with it, be 
true, the submarine boat “ will make such a change in the 
mode of carrying on a naval war as will put steamers out 
of the question, and render of no avail the tremendous 
forts of Cronstadt or Cherbourg.” 

Before we enter into any consideration of this wonderful 
invention, we must state at once that its announcement 
is attended with many improbabilities, It is spoken of as 
forming the subject of a patent; yet what patent, in Eng- 
land or America, could have been issued for a contrivance 
of such character, without being widely copied and dis- 
cussed? We believe that nothing has been seen of it 
among those of the American journals in which the lists 
of patent claims are published. If such an affair were 
really patented, we should be having drawings and de- 
scriptious of it, not only in scientific and practical publica- 
tions, but in many of the newspapers of the day. We 
can understand that a descent into Lake Michigan might 
have been kept secret, although in the case of u patented 
apparatus there could have been no reason for secrecy. 
We presume that no account of this descent has been 
given in America, whilst on the other hand American in- 
ventions are rarely allowed to come to this country without 
being duly heralded to the world. But, what is much 
more singular, the American Government, which is building 
the wonderful steam battery at Hoboken, and which paid 
the late Robert L. Stevens a pension of five dollars a day, 
from 1815 to his death in 1856, for keeping secret a certain 
projectile of his invention—the American Government, 


whose excellent judgment, liberal sagacity, contempt of 


precedent, and admirable enterprise in adopting all im- 
provements in the art of warfare, the Times so handsomely 
acknowledges—this American Government treats the sub- 
marine boat invention as a good joke, and has sent away 
the inventor with a flea in his ear! Now, we don’t believe 
a word of this. ‘Che American Government is celebrated 
for its hospitality to all new ideas of the kind in question, 
and however many mare’s nests may be thrust upon it, it 
exhibits noble patience in their investigation. But stranger 
than all, the crafty Louis Napoleon, whose military ideas 
are of the most ingenious and strategic character—the 
Emperor who invents pistols, breech-loading cannon, iron- 
coated ships, vaisseaux beliers, and we don’t know what 
else—this same Louis Napoleon shuts the doors of the 
Tui/leries in the face of this startling invention. Again 
we say, we donot believe a word of it. It is not his style. 
No Government is more on the alert than that of France 
to secure whatever may give a preponderance in war, and 
any one not clearly non compos, who should make a serious 
proposal to impart the secret of such a formidable engine 
as that in question, would be sure of the eyes and ears not 
only of the French Ministers but of their imperial master 
also. Nor would the shrewd proprietor of a valuable 
patent, which he was about to sell to the British Govern- 
ment, take pains to publish to the world the fact of the 
refusal of the French and American Governments to listen 
to his plans. And these refusals, if any there were, could 
have become known only through the partics to whom 
they were made. No Government advertises the facts of, 
and grounds for, its dismissals of propositions of such a 
character. 

We do not, then, treat the report of this invention as 
did the Secretary of the American Navy, since however 
unlikely it is from the circumstances that a practicable 
submarine boat has been really made, we still believe in 
its possibility, at least in that of suspending and propel- 
ling such a boat atany moderate depth under water for 
some time together. And when we shall have done this, 
we shall have produced a very formidabvic engine of marine 
warfare—one that must change the whole character of 
naval operations, 

It is a matter of credible history that a “submarine 
diver,” as it was called, was employed in 1780, in New 
York Harbour, to harrass our shipping. We believe no 
vessel was at any time injured by this contrivance, but 
it is well established that under the directions of General 
Putnam a machine was actually constructed by the in- 
ventor, in which he could sink to any depth within a few 
fathoms, and propel himself in any required direction. 
Several attempts were made to explode torpedoes upon 
the bottoms of the vessels which were then blockading 
the port, but after a few triais, unattended by any im- 
portant result, the ingenious inventor at length lost con- 
trol of his apparatus, and was drowned. 

In such contrivances the supply of fresh air for respira- 
tion is the principal difficulty. ‘There can be no necessity, 
however, for a submarine boat, when used in war, to be 
below the reach of air for any considerable length of 
time. Any apparatus of the kind which could be managed 
under water for half-an-hour together would have abundant 
opportunities of taking air from the surface at such inter- 
vals. A couple of swing pipes, with cocks at their outer ends, 
the whole portion to be exposed being no larger than a good 
sized spy-glass, could be made to answer all the purposes of 
induction and exhaustion, and these pipes could be put 
up, worked, and taken in again so suddenly, and in positions 
so unexpected by an enemy, that there would be very little 
chance of their being carried away by dragging, and still 











less by shot. A large cylinder, with a displacing piston 
within, would enable the operators to sink or float their 
craft ina very few seconds. Oars or screw propellers, to 
be moved by hand, could easily be made to work through 
water-tight joints. A rudder could be similarly worked. 
Courses could be run by compass, whilst suitable pressure 
gauges would show the exact depth of submersion at any 
moment, 

Diving operations carried on by the aid of air-pumps at 
the surface are easy enough, and we are already familiar 
with the exploits of Mr. Bethell in raising half a million 
of property from the wreck of the Thetis, and in raising 
Turkish guns from a depth of 500 ft. in the Bay of Nava- 
rino. Dr. Payerne’s apparatus, also, used in laying stone 
at the works at Cherbourg, was so complete as to convince 
Sir Charles Fox that there would be no difficulty in con- 


| structing a submarine vessel so as to form a most powerful 


engine for the destruction of the ships of an enemy. The 
Nautilus also exhibited a considerable adaptation to sub- 
marine operations, although it had necessarily to be worked 
from some fixed station at the surface of the water. The 
probability of a demand for submarine apparatus, in the 
event of war between any of the great European nations, 
will lead to renewed efforts on the part of inventors, until 
we shall doubtless have submarine boats capable of accom- 
plishing nearly or all that is claimed for the extraordinary 
invention now under the consideration of our Government. 
THE METROPOLIS GAS SUPPLY. 
THE grievances of the gas consumers formed the subject 
of a prolonged inquiry during the last session of Parlia- 
ment, without, however, leading to any results. The in- 
quiry is to be resumed during the approaching session, 
and we may hope that, before the end of the year, the 





whole subject will be settled to the satisfaction of all the | 


parties concerned—a good number, by the way. The 
managers, appointed by the delegates from the various 
metropolitan vestries and district boards, to conduct the 
inquiry before the Parliamentary Committee, have made 
a report of their labours during the past year, and although 
much time appears to have been consumed in bringing their 
machinery into action, they have shown considerable in- 
dustry in the examination of the questions brought before 
them. ‘The attempt of several of the gas companies, 
which had been originally chartered with the view of their 
maintaining a healthy competition with cach other, to ex- 
change districts, and in some cases to withdraw from those 
in which a competition existed, was the signal for resist- 
ance on the part of the public, and hence the inquiry 
before Parliament. Numerous causes of complaint had 
existed previously, and these were all likely to be greatly 
aggravated under the threatened combination. These 
complaints had been urged before Parliament upon former 
occasions—in 1850, when a general amalgamation of the 
gas companies was attempted, and in 1855, when they 
sought also to obtain certain legislation by which the gas 
consumers would have been more completely subjected to 
their impositions. It was notorious that, although the 
price of gas had been reduced to 4s. 6d., the gas bills of 
the consumers were in many cases more than when the price 
was 6s. ; that incoming tenants were made to pay the arrears 
due from former tenants for gas supplied; that the gas was 
frequently cut off by the companies upon the most trifling 
causes of dispute, whilst it was generally of inferior quality. 
So, too, consumers were obliged, as they still are, to pay fora 
certain amount of gas, whether that quantity is consumed 
or not. The least charge is £1 10s. per annum, whether 
the quantity burned be 6,600 or 1,000 ft. The fact that 
the gas was notoriously of low illuminating power, not- 
withstanding that it was certified to be above the parlia- 
mentary standard, raised the question also whether the gas 
tested by the company was the same as that supplied to 
the public. 

One of the most important disclosures made under the 
present inquiry was that of the over-registration of meters, 
a subject which attracted so much attention last summer. 
The evidence of Mr. Crosley, a manufacturer of meters, 
showed that a very large proportion of those at present 
used by the gas companies can be made, by over-filling, to 
register very considerably against the consumer. Upon 
this point the report before us says: “ It has hitherto been 
supposed, that if a meter be tested by an inspector, and 
found to register correctly, the consumer is thereby pro- 
tected, and cannot be made to pay for more gas than is 
actually consumed. Mr. Crosley’s evidence went to show 
that this is an entire mistake, and he demonstrated clearly 
to the committee that the construction of most wet meters 
was such that although registering correctly at the proper 
water line, they could be, and often were, so over-filled 
with water by the inspector, as to register immensely 
against the consumer. Mr. Crosley handed in a table, 
showing the result of testing thirty-six meters in Man- 
chester. Out of these thirty-six meters no less than 
twenty-four were found to be over-charged with water, 
and to register against the consumer. Of these twenty- 
four, there were five which registered from 1 to 2 per cent. 
against the consumer, nine which registered between 2 and 5 
percent.against him, four which registered between 5 and 10 
per cent. against him, and six which registered more than 
10 per cent. against him. Among these last six there was 
actually one which registered 35 per cent. against the con- 
sumer, and another registered 28. Such was the state in 
which the meters were actually working in Manchester, 
the meters being tried just as left by the inspectors.” 

When the meters, however, were over filled as much as 
they would bear, their indications were still more erroneous. 
Mr. Crosley, having tested the meters of six London 
makers, found that, * when filled to the top of the waste 
pipe or spout, one meter was found capable of registering 
64 per cent. against the consumer; the next 38, the next 
i7, the next 11, the next 10, and the sixth 9 per cent., all 
against the consumer. It appeared, from the evidence of 
this witness, that great numbers of meters are habitually 
overfilled with water, as, when sent to him to repair, the 
levels at which the water has been standing are plainly to 
be seen. The general result of Mr. Crosley’s evidence was 








to show that any system of meter 
use was utterly inadequate for the 
sumer.” 

In respect of the public lighting of the metropolis, which 
does not cost less than £240,000 a year, the committee has 
collected a large mass of evidence going to show that an 
overcharge is made by the gas companies of not less than 
£60,000 a year on the public lighting alone. The report 
says: “In most of the coutracts for lighting entered into 
with the gas companies it is stipulated that the public 
lamps are to burn 6 ft. in an hour, but it was found that 
in most cases this rate of consumption was maintained only 
during a few hours after sunset. Generally speaking, 
a great diminution in the light of the public lamps 
takes place about ten o’clock, when most of the shop lights 
are extinguished, and the consumption by meter is con- 
siderably diminished. A further diminution of light takes 
place about midnight, and from this time till sunrise the 
pressure maintained in the mains is so small that the con- 
sumption falls very far below 5 ft. an hour, in some cases 
as low as 2 ft.” 

The report states that, whilst the companies have been in 
the habit of defending the price charged for pubiie lamps 
by declaring that they consume at least 20,000 ft. per 
annum, experiments, however, have been made which 
bring to light the startling fact, that instead of consuming 
20,000 ft. a-year, the lamps in certain parishes consume no 
more than 10,000 ft., and in no instance exeept one— 
namely, those of the Phoenix Company in Battersea, were 
the public lamps found to consume so much as 20,000 ft. 
per annum! 

The report states, also, that at an early period in the 
Parliamentary inquiry, the gas companies were found to 
be instilling into the minds of their friends in the com- 
mittee, an impression that the capital invested in the me- 
tropolitan gas works was paying a very low rate of inte- 
rest; and one of the members of the committee was heard 
to declare that the whole of the large capital so invested 
was paying adividend of only two per cent. An examination, 
however, of the accounts of the principal metropolitan com- 
panics, as presented to their own shareholders, showed that 
the aggregate gas property has for some years paid an in- 
terest of nearly seven per cent. on all share capital, and that 
the actual dividends have been more than six per cent. 
The analysis of the accounts, which have been made, shows 
also that some of the companies are burdened by an ex- 
travagant expenditure of capital in proportion to the 
capacity of the works, and demonstrates the unfairness of 
taxing the public with a price for gas calculated to pay 
interest on a swollen and exaggerated capital. 1t appears 
that whilst one of the London companies has expended 
only about £240 of capital for each £100 of gas rental, 
other companies have expended more than £400, and one 
company actually nearly £600 for each £100 of gas rental. 

Whilst the companies also have endeavoured to show the 
injustice of a fixed price for an article, the cost of which is 
affected so much by the prices of coal, iron, &c., the analysis 
of the accounts presented half-yearly to their own share- 
holders shows within what small limits the price of gas 
ought to vary according to the ruling price of coal. 

Appended to the report is an abstract of the clauses 
which the managers, appointed to conduct the inquiry 
before Parliament, have resolved to propose for insertion in 
a bill to be introduced into Parliament on the subject of 
the metropolis gas supply. Among the provisions em- 
braced, the rate of dividends, instead of being limited to 
ten per cent., is to be graduated by a sliding scale in the 
inverse ratio of the price of gas. ‘The companies are to be 
compelled to lay pipes and supply gas at the cost of any 
person applying for the same, he giving sufficient security, 
if required, for the payment. Incoming tenants are not 
to be held liable for arrears due for gas, from out- 
going tenants. Each vestry may appoint a chemical 
examiner to test weekly the quality and pressure of the 
gas supplied. The illuminating power of the gas shall be 
such that an Argand burner having fifteen holes and a 
7-in. chimney, consuming five cubic feet per hour, shall give 
a light equal to that of twelve sperm candles of six in the 
pound, each burning 120 grains per hour; and the gas so 
supplied is to be free from ammonia, bisulphide of carbon, 
sulphuretted hydrogen, and other deteriorating agents. 
A pressure of not less than ten-tenths, or 1 in. (afterwards 
modified by the committee to eight-tenths) head of water 
is to be maintained at all times on the service pipes. A 
penalty of £100 is proposed to be attached to any offence 
against the stipulation in respect to quality and pressure. 
No meter is to be affixed unless it has been tested by an 
officer appointed by the Board of ‘Trade, or by the Justices 
in Quarter Sessions, and a proof mark impressed thereon ; 
and officers are to be appointed to inspect and report upon 
the working of the meters, Several other clauses are pros 
posed, in order more effectually to protect the consumer. 

What would our friends with the gas grievance say to 
the fact that, in New York, where the price of coals is not 
25 per cent. higher than in London, and where gas is uni- 
versally used in almost every room of every house, the 
price is 12s. 6d., or three dollars, per thousand feet? And 
the gas, too, is of the most villanous quality. There are 
but two companies supplying a population of about one 
million ; and these companies, although they are not com- 
bined, do not interfere with each other. ‘The treatment 
of consumers is often as unjust and summary as here. As 
might be supposed, very many large hotels and manufac- 
turing and commercial establishments have taken to making 
their own gas from resin or fatty matter. So we in Lon- 
don are not so badly off, after all. It is clear, however, 
that our gas supply is attended with many abuses; and it 
is to be hoped that the inquiry which will be prosecuted 
in the coming Session of Parliament will result in suitable 
legislation in the matter. 


testing at present in 
protection of the con- 


New ZeALAND.—Fresh coal has been discovered in this province, 
and the accounts of the quality are most satisfactory. A separate 
contract for the conveyance of the mails between Melbourne and 
Wellington has been entered into by the Provincial Government. 
The idea of a submarine telegraph to Melbourne has been s 
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Grants of Provisional Protection for Six Months. 
2154. Marc ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, France, 
“The separation of iron and steel from their combination with cer- 
tain foreign bodies.”—A communication. — Petition recorded 25th September, 


] 

2506. MicHARL Henry, Fleet- street, London, ‘ Improvements in the manu- 
facture of locks and fastenings, and keys for the same.”—A communi- 
cation from Mr. Rebour.—Petition recorded 9th November, 1858. 

2804. Joun Vickers Scarsoroven, Belfast, Antrim, Ireland, *‘ Improve- 
ments in apparatus for the manufacture of boots and shoes. —VFeition 
recorded 7th December, 1858. 

2830. ETIENNE Leon Pensu ete, Dunkirk, France, ‘‘ Improvements in ap- 

paratus for driving or for drawing up piles by steam.”—Petition recorded 
Oth December, 1853, 

2913. Rowert McLean Livinaston, Manchester, Lancashire, ‘‘ An improved 
self-detaching ‘ safety hook ’ or ‘coupling. "Fas 

2915, Joseru Hotkoyp Bouton and CHARLES Garrorti, Dukinfield, 

Chester, Cheshire, ‘* Certain improvements in drying yarus or fabrics, 
and in the apparatus connected therewith.’ 

2917. WILLIAM SreaAKMAN Yates, Leeds, Yorkshire, ‘‘ Machinery jor appa- 
ratus for dragying bristles and drawing air and vegetable fibre.” 

2919. Win.iam MAINWARING, Brunficld, Hereford, Herefordshire, “ Im 
proveme: : brakes for common road vehicles."—Fetitious recorded 21st 
December, 185 

2921, Rowenr Mi suet, Coleford, Gloucestershire, ‘‘ An improvement or 
improvements in the manufacture of cast steel.” 

2923. Joseri Nicnoison, Halifax, and Daviv Cross.ey, Brighouse, York- 
shire, “Improvements in Jacquard machinery or apparatus employed in 
weaving ” 

2025, Wituiam Spence, Chancery-lane, London, “Improvements in grana- 
ries or apparatus for preserving grain.”— A communication from Charles 
Joseph Emile Pavy, ludre et Loire, France. 

2927. Enwanp Geen, Wakefield, Yorkshire, ‘‘ Improvements in tables. 

2929, FREDERICK Ransome, Ipswich, Suffolk, “Improvements in the 
manufacture of grinding and rubbing surfaces.” 

2031. Joseru JAMES WrLcH, Cheapside, L ndon, “Improvements in the 
manufacture of neckties, sears, or cravats.”—Petitions recorded 22nd De- 

1558. 

2933. JAMES RoxaLp, Liverpool, Lancashire, “ Improvements in, and 
machinery for, the manufacture of ‘ hard-tapped’ and ‘ soft laid ’ twine, 
* mill banding ’ strands for ropes and other purposes, and cordage gene- 
rally from hemp, flax, cotton, and other like fibrous material.” 

2935. Jawes Broom, G lasy ow, Lauarkshire, N.B., ‘‘ Improvements in the 
manufacture of steel, 

2037. ANvpkew Barncuay, Kilmarnock, Ayrshire, N.B., “ Improvements in 

obtaining and distributing or applying electricity and magnetism, and in 

obtaining motive power therefrom.”—Peitious recorded 23rd December, 
1858. 

2939. JAMES THOMAS PETER Newbon and Tiomas Situ, Fenchurch-street, 
London, and James Brown, Follit-street, London, ‘* Improvements in ma- 
chinery or apparatus for raising and lowering or otherwise moving heavy 
weights.’ 

2491. Joun Waiaur Culp, Halifax, Yorkshire, “‘ Improvementsin the ma- 
nufacture of fabrics adapted to be used for curtains, coverings of furni- 
ture, table covers, and such like uses,” 

2043, LemukL, Dow Owe 
in manufacturing horse-shoe nails.”—A communication, 

2045, Dickinson Eviestron, Halifax, Yorkshire, ‘ Improvements in prepar- 

ing and finishing textile fabrics, and in the means or apparatus employed 
therein.” 

2947. Epwanp Huspnunys, Deptford, Kent, ‘Improvements in brazing 
metal tubes in tube plates and other metal surfaces to each other.” 

2949. Joun Lirtir, Glasgow, Lanarkshire, N.B., ‘ Improvements in 
lamps.” 

2951 
prov 
couber, 
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*AKLLO Louis GIANDONATI, St. Paul’s-churchyard, London, ‘* Im- 
nents in ornamenting leather cloth,”’"— Petitwus recorded 2Ath De- 
1858. 






Invention protected for Six Months by the Deposit of a Complete 
Specification. 


26. Marc Francois MENNons, Rue de lEchiquier, Paris, 


France, 
tion, — Deposited aud recorded 3rd January 


ANTOINE 
, 1859. 
Patents on which the Stamp Duty of £50 has been Paid. 


HENRY Bessemer, Queen-street-place, New Cannon-street, London.— 
1856, 


44. 
Dated 4th January, 

71, Joun Asuwonrn, jun., Turton, Lancashire.—Dated 9th January, 1856. 

SéP WILLIAM PoLe, Storey’s-gate, Westminster, and Freperick WILLIAM 
Kitson, Leeds, Yorkshire.—Dated lth Janu: ary, 1356, 

108 Joserit Hlosrac Tuomas Ives Brayne Hostage, and Joun Tatock, 
Chester, Cheshire Dated 15th January, 1856, 

55. Ricuakp ARCHIBALD BRooMAN, Fleet-street, London,—A communication. 
— Dated 7th January, 1856. 












List of Specifications published during the weck ending 
3lst December, 1858, 













1155, 1s, ld. ; 1156, 3d.; 1157, 6d.; 1159, 10d. ; 1160, 3d.; 1161, Sd, 
1162, 3d. ; 1163, 7d. ; 1164, 7d. ; 1166, 24, 11d. ; 1167, 3d, ; 1168, Gd.; 1169, 
10d. ; 1170, Sd.; 1171, S3d.; 1172, 8d.; 3, 3d. » lira, 3d.; 1176, 3d.; 

‘ Sd.; 1182, 10d. ; 1183, 3d.; 1184, "1186, 10d, ; 1186, 3d. ; 1138, 

11s, Sd. ; 1190, Is. Gd. ; 1101, Gd. ; 3 ‘Lys, is. Sd, 3 Lidd, 4d. 5 
bo, Sd. ; 1106, Gd, ; 1107, Sd.; 1198, 3d. ; , Is, 3d. 





Notices to Proceed. 
iEORGE WeEDON, Poland-street, London, and Davip Winiiam Rick, 
New-road, Woolwich, Kent, ‘* An improved knife and fork cleaning ma- 
c hine , part of which is applieab le to other purposcs.” —/elition vecurded 


dugust, 1858, 
JouN OXLEY, London, 





Cc amden- town, “Improvements in baths,"— 

Auyust, 1858. 

1975. NEHAM. Audens haw, Manchester, Lancashire, * Improve- 
ments im cleaning and treating ¢ otton and woollen waste, or other fibrous 
materials, and in extracting cil or grease therefrom,” — Petition recorded 
Bist Auyust, 1858 

1984. WiLttam Hosss, Piccadilly, London, “ Improvements in ordnance 
and warlike projectiles to be used therewith.” 

1901, SAMUEL LainG, Millwall, Middlesex, * Improvements in the appa- 
Tatus e ~ a, iu the manufacture of gas." — /etitivus recorded Ist Septem- 
her, 1858. 

JAMES BLEAKLEY, Accrington, Lancashire, ‘ Improvements in appa- 

s for communicating between the guard and engine-driver of railway 
trains "—Petition recorded 2nd Sepleuber, sds. 

1990. WiLLIAM Harkes, Lostock Gralam, Chester, ¢ ‘heshire, “An iniproved 
plough and pulveriser.”""—/Petition recorded 38rd September, 1858 

2010. Mika Hypx, Truro, Nova Scotia, North Amurics, “ Tmprovements in 
the construction of carriage springs.”—A communication. —/’etuwu 
corded Ath Sept ha 

2016 RicHagy ARCHIBALD BRoom AN, Fleet-street, London, “ Improvements 
in printing or marking words or tizure 3 ON papers, ps murcels, books, payes, 
tickets, and other articles requiring to be marked, printed, stamped, or 
addressed."—A communication —Vetition recorded bik September, 1858. 

2020, James Fyre, , Greenock, Renfrewshire, N.B., “ Improvements in stop 

cocks or valves.’ 

2024. FREDERICK WILLIAM Brixp, 

“Improvements in sewing machines, 
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Devonshire-street, Bishopsgate, London, 
"—A conununication, 






2026, Louis Peuuissiee and JBAN Puyrorac, Bordeaux, France, v6 Improve- 
ments in railway brakes.” ~ Petitions recorded Tth September, 1858. 
20.7. BarrnoLtomew Hockin, ateshead on-'lyne, Northumberland, 


* Apparatus for reparing and fitting dock gates and their machinery. 

2031. ANDaRw L AMD Southampton, Hampshire, and Joun Wiurr, Cowes, 
isle of Wight, ** Improvements in life boats 

2035. JRAN Unie FARSSLER- Pxrzi, Lyons, France, ‘t An improved pro- 
cess for the boiling off of tussah silks or wild silks,” 
Sth Se pte 188. 

2052. Joun mits Bolton-le-Moors, Lancashire, 
in machinery for preparing cotton ‘and other fibrous materials, 

tion rece 10th September, 1858. 

2064. JouN Minton CouRTAULD, Braintree, Essex, “An improvement in 
clearing and preparing silk ciapes, aeroptianes, and other like fabrics, 
lisses, and other gauzes and lace, and in machinery employed therein.”— 
Petition recorded Lith Septenber, 1858, 

2039. WILLIAM ERSKINE CocuRaNx, Osnaburgh-terrace, Regent’s Park, 
London, ** An improvement in the fastenings of railways."— #etition re- 
rr fe 14th 3 September, 1858, 

2.09, ARCHIBALD ‘Tt mR, BL ter, Leicestershire, 
looms for weaving.” —Fetition recorde 4 18th Scptein 

2222. James RipspDaLe, Stoke Newington, Middlese * An improved reser- 

'—Petition recorded Gt) h Octolev, 1808. 


voir or fountain pen.” 4 
2256, JAMES HoLxoyp, Leeds, Yorkshire, ‘* An improvem 


22: itin the knives 
used for shearing woollen cloths and cloths made of wool and othcr ma- 


terials,”—Pelition recorded Ih Uctober, 1853, 
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fottenliam-court-road, London, “ Improvements | 
| ur 


“Certain improvements mn steam generators.”"—A conumunica- | 





2312. Jonna PmaseGucan, Paris, France, ‘‘ Improvements in cumeiion 
hydrogen, and in the means of, and apparatus for, applying the same to 
lighting and heating purposes.”— Petition recorded \6th October, 1858. 

2362. ALEXANDER SHaw, Grantham, Lincolnshire, “‘A new method or 
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22nd October, 1858. 

2381. Georce Kent, High Holborn, London, ‘‘ An improved churn.”—A 
communication. —Petition recorded 25th October , 1858. 

2589. EDMUND MELLOR, a Lancashire, ‘‘ Improvements in mules 
and other y jing cotton and other fibrous substances, 
whereby the cop will be built much firmer, and prevent snaries in the 
yarn.” —Petition recorded 17th November, 1858. 

2612. WILLIAM STEPHENS HayWwarbD, Abingdon, Berkshire, ‘‘ Improvements 
in the manufacture of a glutinous and viscous substance or dextrine, to 
be used in the manufacture of paper, and in dressing textile fabrics, by 
which greater tenaciousness, smoothness of surface and body is obtained.” 

—Petition recorded 19th November, 1858. 

2791, Grorez SNELL, Leeds, Yorkshire, “«Tmprovements in machinery or 
apparatus for cutting woollen fabrics.”—Petition recorded 6th Decenber, 
1858. 

2815. ANDREW LAMB and WILLIAM ALLTOFT SUMMERS, Southampton, Hamp- 

shire, “‘ Improved arrangeme 3 = apparatus for superheating steam.” 
— Petition recorded 8th Decenter, 

2848. WILLIAM EpWARD WILEY, Greet Hampton- street, Birmingham, War- 
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2862. Joskrn W ADE, Bradford, Yorkshire, “Tmprovements in means or 
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2883. Rorent Musnet, Coleford, Gloucestershire, ‘‘ A new or improved 
manufacture of cast ‘steel ae P etilion recorded 16th December, 1858. 

2892. James Jones Aston, Doughty-street, London, ‘ Improvements in 
machinery or propellers applicable for the ’propulsion of ships, boats, and 
other vessels, on and through the water, and in the propelling of all such 
vessels on and through the water by means of such propellers,” 

2897. James Cieae, Keighley, Yorkshire, ‘‘ Improvements in lubricating 

the valves and pistons of steam engines,”—Petitions recorded 17th Decei- 

, 1858. 

{OBERT Musnet, Coleford, Gloucestershire, “* An improvement or im- 

provements in the manufacture of cast steel."—Petition recorded 22nd 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Uuice of the Comnis- 
sioners, within twenty-one days after the date of the Gazet/fe (and of the 
Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly fur The 
Engineer, at the fice of her Majesty's Commissioners of Patents. 





CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &e. 
1419. R. Axustrone, North Woolwich, Essex, ‘* o_- aaaenamas and furnac::.” 
Partly a communication.—Dated 2: 3rd June, 
This invention is more particularly satealie to those usually de- 
nominated “ upright” boilers, the outside shells of which are cuistructed 
of a cylindrical form, or some shape approaching thereto, such a boiler 
having, when standing vertically on its base, all its horizontal sections 
circular, or nearly so. Within the lower end of this upright boiler is 
placed the furnace, furnace flue, furnace chamber, or fire box, which 
may be of any suitable form and dimensions for containing the kind 
and quantity of fuel to be used, but the patentee prefers that the said 
furnace or fire-box be made as nearly as practicable circular or 
cylindrical, and surrounded by a space (containing water) of any 
annulated or other convenient shape between the furnace and the shell of 
the boiler, Within the said furnace chamber or fire-flue is placed the 
fire grate, but which may also be sometimes placed entirely below the 
bottom of the furnace chamber or fire-box, and surrounded by brick- 
work upon which the boiler may be erected, or in any other convenient 
manner. The boiler is also to be supplied with a smoke flue, chimney, 
or funnel, proceeding from the top of the fire-box, and passing upwards 
through the top of the boiler. Or the smoke flue may be made to pass 
out laterally or horizontally by one or more openings through the water 
space in the more usual way, but the former or vertical passage through 
the steam chamber is to be preferred, in order to dry and superheat the 
steam, a provision being made, if required, by the interposition of a fire 
brick shield or otherwise, by which occasional unnecessary or accidental 
overheating or burning of the lower part of the furnace may be prevented. 
Through or across the aforesaid annulated or annular water space two 
or more strong tubular connexions or passages of suitable forms are to be 
fixed, by rivetted flanges or otherwise, to the fire-box and shell re- 
spectively, by which the latter mutually support and strengthen each 
other, And in order that these connecting passages should thus act as 
tubular stays, it is preferred that they stould be fixed opposite to each 
other in pairs, so that the greatest uniform strength may be thereby 
obtained. Two or more of these tubular passages may also be used as 
fuel passages or feeding mouths, through which to supply fuel to the 
interior of the furnace; and the patentee prefers that two opposite and 
lowermost passages may be so used for the purpose of obtaining 
uniformity of expansion and contraction, and consequent greater 
durability in this part of the boiler; and also in order that the furnace 
may be supplied with fuel at each side alternately, for the purpose of 
attaining the most economical and perfect combustion of the fuel and 
the gases arising therefrom, or otherwise for the purpose of firing or 
stoking on both sides simultaneously, and thereby producing the most 
rapid generation of steam. One or more of these fuel passages may also 
be advantageously occupied by fire-feeding apparatus, or machinery of 
any suitable construction, to be used in addition to the ordinary hand 
firing when a maximum production of steam is to be effected with 
economy. The next improvement also relates to the furnace and the 
combustion of the gases, when either bitumi or non-bitumi coal 
or coke is used, One or more pairs of the aforesaid tubular stays or 














passages not required for the supply of fuel, and which may be made 
smaller than the others, are to be used as air ducts or passages through 
which to supply an excess of atmospheric air to the upper portion of the 
smoky flame, or the unconsumed inflammable gases arising from each 
fresh supply of fuel, according as bituminous or non-bituminous fuel is 
used, and thereby causing any hydro-carbon and carbonic oxide gases 
they may contain to be more perfectly burned or consumed, And in 
order that such comparatively perfect combustion of the fuel may be 
attained without the great diminution of the steam generative power and 
destructive effect on the material of the boiler, which universally accom- 
panies the admission of cold air for that purpose, the said air passages 
are to be partially filled or lined with perforated fire bricks, tiles, or other 
substances for heating the air which passes through them to the interior 
of the furnace. It is also preferred that this projection of the air into 
the flue should proceed from two opposite air ducts at the same time, so 
that the two opposing currents may neutralise, and commingle with each 
other and with the flame in the upper part of the furnace, and thereby 
be prevented from preducing the usual injurious “ blow-pipe” action of 
the flame against the inside of the fire-box, which is so generally pro- 
duced in steam boiler furnaces as frequently constructed, where the 
supplementary air, especially cold air, is admitted for the alleged purpose 
of perfecting the combustion. The next and most important part of this 
invention has for its object an increased production of steam from a 
boiler of given dimensions, as well as by a given quantity of fuel, and 
consists in an improved construction of the interior of the furnace 
chamber or fire-box, In effecting this improvement the said fire-box is 
to be supplied with a number of peculiarly shaped hollow vessels or 
retorts, which it is proposed to call generators, to be fixed across the 
furnace, and crossing each other from side to side. Within and through 
these steam generators, which may be considered as so many small 
boilers, the water is permitted to circulate, communicating freely with 
the surrounding water space at their ends. The position of the generators 
vertically may be generally at or nearly at right angles to the vertical 
axis of the fire-box, so as to allow the flame and current of hot air from 
the fire to strike most advantageously directly against their lower sides. 
In fire-boxes of small diameter the position of these generators in hori- 
zontal plan may be at right angles with each other alternately, but in 
large furnace chambers the generators may be alternated in super- 
position, with others at angles of forty-five or sixty, or any other aliquot 
number of degrees with the former, so as that the transverse sectional 
area within the furnace chamber may be sufficiently occupied with 
horizontal heating surface for the most perfect practical abstraction of 
the heat from the rising column of flame and hot air. The aforesaid 
steam generators are to be formed of a convenient shape for manufac- 
turing by welding, rivetting, brazing, or otherwise most suitable to the 
metal of which they are composed, and they are especially to be preferred 
to be made with each of their ends considerably widened or coned out- 
wards, the tapered or conical part commencing at or about the middle of 
their length, and they may be made either with or without flanges by 
which they may be attached to the sides of the fire-box, being more 
particularly recommended to be connected thereto by means of angle 
iron rings and rivets placed outside the fire-box, the ends of the generators 
projecting some little distance into the water space. 

1422. W. E. Newton, Chancery-lane, London, ‘‘ Centrifugal governors for 
steam engines and other moiors.”—A communication,—Dated 23rd June, 
1858. 

The inventor employs a centrifugal governor constructed on any of 
the usual plans with balls and arms, but made very much lighter than 
usual, and instead of giving it only about the number of revolutions in a 
given time that would be due or natural to it, considered as a conical pen- 
dulum, as has hitherto been customary inthe application of centrifugal 
governors, the inventor proposes to drive it at a very much higher velocity. 
To the slide of the governor which connects it with the regulator, a 
counterpoise is attached of a weight much greater than the aggregate 
weight of the balls and arms, and sufficient to balance, as nearly as pos- 
sible, the great amount of centrifugal force developed by the rapid revo- 
lution of the latter; and itis in the employment of a counterpoise so 
proportioned in weight in combination with the arms and balls revolving 
ata much higher velocity than would be natural to them, considered as 
a conical pendulum, that the present invention principally consists. 
The invention also consists in so applying the counterpoise to the governor 
that its effective load on the governor shall be lessened in proportion as 
the balls and arms of the latter expand so as to render its action con- 
stant, or as nearly so as may be desired, relatively to the power of the 
governor to sustain it. The invention further consists in the employ- 
ment of the counterpoise as a means of controlling the exact speed of 
the engine cr motor. 


Crass 2.—TRANSPORT. 
Including Railways and Plant, Road-making, Steam 
chinery and Fittings, Sailing Vessels, Boats, Carriages, 
ness, XC. 
2. Sir J. C. ANDERSON, Fermoy, Cork, ‘ Locomotion.”— Dated 21st June, 
1858. 

No. 1. These improvements, in making a permanent way for loco- 
motives to work on, is not to adopt the costly plans followed in construct- 
ing railways. On a gvod firm pitching of large stones, having their 
broadsides downwards, the chinks to be filled in with chips of stone 
strongly driven home, and concreted to form a solid and smooth 
foundation to receive the upper surface of cut stone, blocks, or stone or 
wood pavement, or well backed bricks, or small broken stones well 
cemented together, or timber plated with iron, furnished with any of 
the above materials procurable in a district through which the railway 
may pass, the inventor forms his compound tram road of the requisite 
breadth for the wheels of locomotives and other carriages to run on, 
Equidistant he fixes between his compound tramway a T rail of 
iron or timber, and to each locomotive engine or other carriage attaches 
two pairs of horizontal wheels, two wheels to run on each side of the 
guide rail, and under its horizontal top. By this arrangement a train 
can be guided round curves, and cannot run off the line. No, 2. To 
counteract the gravity of a train in steep hills, he fixes another T guide 
rail at the side of the compound tramway or common road, to guide a 
small carriage which is to be loaded with a weight sufficient to overcome 
the gravity of the ascending train, To one end of a rope working ina 
pulley wheel fixed on the top of the hill, and extending to the bottom of 
the hill, the train is to be fastened, and to the other end of the rope on 
the top of the hill the small carriage containing the counteracting 
weight is to be attached. Thus arranged, the small descending carriage 
will counteract the gravity of the ascending train. It is quite evident 
therefore that the same power which will draw a train at any given 
speed on a level will cause it to ascend a steep gradient at the same 
velocity, provided the counteracting weight equals the gravity of the 
train or retarding resistance. No. 3. He forms the wheels of his steam 
and other carriages in such a manner as to run upen his compound 
tramway, common road, or railroad. The wheels are to be made 
conical, as used on railways, but in place of having the flanges narrow, 
as railway wheels, makes them 3 in, to 4 in. broad. By this arrange- 
ment the conical parts of the wheels will run on the rails, and the 
cylindrical on the compound tram roads, or on common roads. No. 4, 
For the purpose of ascending gradients, where the counteracting weight, 
as described in No. 2, is not used, he forms the driving wheels of his 
steam carriages thus:— Against the insides of the locomotive driving 
wheels he builds cylindrical wheels of a smaller diameter than the larger 
wheels. From the top to the bottom on each hill he lays a timber 
tramway, raised above the ground. As soon as a locomotive carriage 
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reaches a hill, its smaller wheels will run on the timber tram- 
way, when the peripheries of the larger wheels, no longer 
resting on the ground, the engine power will act on the 


smaller wheels, and thus as speed is lost power is gained, Should it 
be necessary, in order to prevent the wheels from slipping, they can be 
cogged, as alsothe tramway. The guid'ng rail as described in No. 1 
will prevent lateral friction. No. 5. lt may sometimes be necessary to 
run the train off the ccmmon tramway on to the common road. He 
therefore fits to each of his locomotive passenger or baggage carriages a 
suitavle arrangement for steering the fore wheels. No. 6. To secure 
the friction of any number of the wheels of the train that may be 
required by their friction on the rails to draw a load, he places the 
wheels of the carriages so as to revolve on the concave surfaces of 
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larger wheels. Each wheel of the respective carriages is to work ina 
large wheel, as above described. He causes the weight of each carriage 
to become a propelling power, and he obtains the friction of all large 
wheels that may be used on a tram road, railroad, or common road. 
Consequently heavy loads can be taken up gradients which cannot be 
ascended by means of the arrangements now in use. No. 7. For manu- 
facturing purposes he uses a circular cogged tramroad or railroad. To 
an upright shaft he fixes a horizontal beam, to which carriages using 
the large wheels as described for loccmotion are to be attached. To the 
fore part of the first carriage he hooks on a small locomotive. As soon 
as the steam carriage moves it will draw after it the first carriage, when 
its weight by gravitation will become a propelling power which may be 
increased to any extent. Thus the horizontal beam will be made to 
revolve, and consequently to give motion to the upright shaft, from 
which the power can be by gearing conveyed in any direction to work 
machinery of all descriptions. No. 8. To create a powerful blast for 
locomotive carriages, ventilation, and other purposes, he fixes horizontally 
a pipe of at least 12 in. diameter, extending from the front of 
the steam carriage to the front of the ash pit under the fire-place of 
the boiler, or to fixed boilers. The pipe is to be open at both ends. 
Into the front opening of the horizontal pipe a small pipe of about an 
inch in diameter is to be inserted for a short distance, air being forced 
by a fan through the small pipe ; it will retain its velocity for a consider- 
able distance within the large pipe without expanding, and will draw 
along with it a great volume of air, by which an intense blast can be 
obtained by a comparatively small power, 

1427. J. Roprnson, East India-road, London, “ Adapting water-closets to 
ships, so as to ensure the safety aud more perfect veutilation of the 
same.” —Dated 24th June, 1858. 

The pipe from each closet is connected to a main sewer pipe, which 
is connected to a powerful exhausting pump worked either by hand, 
steam power, or any other suitable means, so as always to maintain a 
partial exhaustion of the sewer pipe or pipes, and thereby cleanse the 
closets, ventilate the ship, and insure its safety, from the fact of there 
being but one outlet for any number of water-closets.— Not proceeded 
with. 

1430. R. Pickering, Lockerbie, Dumfries, N.B., “ Apparatus for communi- 
cating signals from one part of a railway train to another.”—Dated 24th 
June, 1858. 

This invention relates to certain mechanical arrangements whereby 
the passengers and attendants of a railway train are enabled to commu- 
nicate with any part of the train with great facility and certainty. In 
these arrangements a flexible tube is carried along beneath the bottom 
of all the carriages in the train, this tube being made to terminate in a 
whistle at the part where the engine driver stands. This tube is in 
separate lengths for each carriage, provision being made for coupling the 
ends when the train is made up. The lengths of tube are lvosely held 
in staples or hooks. Each carriage has extended into it a branch tube 
from the main line of tubing, with a mouth-piece for blowing into, For 
the use of passengers, each branch tube is brought up at one end of the 
carriage, and then turned into the carriage, beneath the roof, along 
which it passes, being fitted with a sub-branch with a mouth-piece and 
tap or valve for each compartment. Either a mouth-piece and a tap or 
valve may be fitted at the end of each branch and sub-branch tube; or a 
pair of bellows fitted with a tap or valve may be used. The office of the 
taps is to keep the lines of tubing closed, except at the instant when a 
signal is to be given, and at that time the signaller must open the tap of 
the mouth-piece which he uses, the rest being all closed. Instead of a 
tap a self-acting valve opening into the tube may be used, so that whilst 
the inmate of a carriage can communicate with the tube, no blast can 
escape from the tube into the carriage. Wherever there is a branch 
tube led out of the main tube, two taps are fitted upon the main tube, 
one on each side of the part where the branch emerges, so that any 
carriage with a branch tube may be set in the train with either end first, 
closing the tap which is behind the last branch tube in the train. All 
the taps in the main tube are of course kept continually open, except 
that one behind the last branch in the train. The main tubes on the 
carriages are coupled by screw junctions. A short piece of inflexible 
tube is attached to the end of the elastic tube at each end on each 
carriage by drawing the end of the latter over, or in any other con- 
venient way, and the projecting end of this inflexible tube is screwed 
exteriorly for a short distance. These screwed ends are fitted with an 
enveloping nut or screwed thimble to effect the junctions of the tube 
ends at each carriage, this nut being fitted with a pendant weighted lever 
to turn it by, and to prevent it from turning by the action of the 
carriages. The tube beneath the engine and tender is made of such 
materials as will stand the heat well, and the engine portion is brought 
beneath the footboard and up through it to a suitable height for a 
whistle. Or this tube may be taken to the outside of the engine frame, 
and then brought up the outside of the engine ending near to and in 
front of where the driver stands. In this way various signals may be 
given by any of the parties in the train as may be agreed upon.—Not 


proceeded 
1434. T. Bootu, Rahere-street, Goswell-street, London, ‘‘ Wheels and axles 
to carriages.”— Dated 25th June, 1858. 

This invention of improvements in mounting and fitting wheels and 
axles to carriages consists, First, in so fitting the axle to its bearings 
that the friction consequent on its rotary motion is subdivided and dis- 
tributed on many bearing surfaces, besides which, those bearing surfaces 
are so disposed that the weight of a carriage when traction force is 
applied thereto produces a tendency to onward motion. For this pur- 
pose the inventor fixes the axle loose in its bearings, these bearings 
consisting of a number of rings placed one within the other. The 
smaller ring or bearing surface with which the axle is in immediate 
contact is fitted somewhat closely to the axle. The next ring is some- 
what larger than the smaller one, so that it has considerable play within 
it; the third ring is similarly adapted to the outer diameter of the second 
ring, and so on. The outer ring constitutes a fixed bearing surface 
fixed to the carriage frame. The fixed bearing has annular plates 
fixed to it, which partially enclose the sides of the several rings and 
keep them in position ; two other annular plates are secured to the 
axle, which enclose the sides of the smaller rings and embrace or 
overlap the larger annular plates, thereby keeping the whole of the 
bearing rings in position. Suitable stop collars or other parts are affixed 
to the axle for securing the several parts in position. The weight of 
the carriage resting on its bearings presses all the rings in contact with 
each other in a vertical line upward from the axle, and in a position 
excentric to each other. When tractive force is applied to the carriage 
it throws this line of contact out of the vertical position, and the 
weight resting on the several rings in this line of contact, now out of 
the upright, gives the carriage a tendency to onward motion, and at the 
same time any rotary motion of the axle is distributed throughout the 
number of bearing rings and does not take effect on any one bearing 
surface in particular. The improvements in mounting and fitting wheels 
to axles consist of a similar arrangement of rings placed one within the 
other, the axle being free to rotate within the smaller ring or bearing 
surface, which is of considerable thickness A series of rings surround 
this bearing surface, which are all received and enclosed within annular 
plates fixed to each side of the wheels, Between the annular plates of 
these rings he disposes annular surfaces of india-rubber as cushions to 
receive any side shocks, A plate of metal is interposed between the 
india-rubber and the rings as a friction surface. Other annular plates 
are secured to the axle which embrace the annular plates fixed to the 
wheel, which is thereby kept in position laterally with regard to the 
axle. Suitable collars, cap, and stops, are fitted to the axle to secure the 
several parts in proper position. The remarks before made with refe- 
rence to the tractive force transmitted through the axle, and taking 
effect on the wheel, apply with regard to the tendency to onward motion ; 
also to the distribution of the friction on the several rings or bearing 
surfaces resulting from the rotary motion. The same arrangement of 
parts is also applicable to pulleys and other parts having motion on axes. 
—Not proceeded with. 

1437. J. Westwoop, Poplar, Middlesex, Plating of ships and floating and 
other batteries, to render the same shot proof.”—Dated 25th June, 1858. 

The object of this invention is to cover the exposed parts of the 
hull of wooden and iron ships, and also of batteries, with plates of iron 
or steel of sufficient thickness to resist the percussive force of heavy 
shot. This the inventor proposes to do by the use of rebated plates, 
which will enable him to form some lap joints. In covering the exposed 
parts of the hull of wooden ships with these plates he uses screw bolts 
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for securing them in place; but for iron ships he prefers the use of rivets- 
By rebating the adjoining plates, and getting a good lap, it will be under- 
stood that one row of screw bolts or rivets will suffice, in place of two 
as ordinarily used, to make good one joint, and thus an impertant 
saving in the cost of plating a vessel will be effected, To prevent the 
shot from striking the bolt heads he proposes to sink them in the bolt 
holes in the plates, instead of bringing them flush with the face of the 
covering plates. Instead of bolting the plates directly to the planking or 
plates of the ship, or of the floating or other battery, he proposes to bolt 
or secure thereto parallel lines, or nearly so, of angle iron, to receive the 
lines of rebated plates, and by means of their flanges form with the 
plates overlapping joints, and hold the plates securely in position, The 
outer heads of these bars of iron he proposes shall not come flush with 
the outer face of the plates, but shall form with the adjoining plates a 
recess, sufficiently narrow, however, to prevent any shot that may hit the 
edges of the adjoining plates striking the retaining bars. By this 
arrangement the lines of bolts employed for retaining the outer covering 
plates in position will be protected by those plates, and there being no 
bolt holes through the plates the risk of their splitting from the percus- 
sive force of shot will be greatly diminished.— Not proceeded with. 

1452. J. Luis, Welbeck-street, Cavendish-square, “ Apparatus permitting 
the different parts of machinery working in the water of screw vessels with 
wells to be examined and mended.”—A communication.—Dated 2sth June, 
1858. 

In screw slips it is necessary (says the patentee) not only to examine 
the screw, but to examine and repair, if required, the parts which are 
submerged, without being obliged to put the vessel in dock, On this 


condition only the improved system here described presents the desirable | 


security, the repairs being in all cases practicable and economical, It is 
to attain this end that the present apparatus, which cannot be described 
without reference to the drawings, has been composed. 

1473. W. Carstick, Liverpool, ‘‘ Wheels for carts or vehicles to run on 
common roads.”"— Dated 30th June, 18538. 

This invention relates to a novel mode of constructing cast or wrought 
iron naves, and combining them with wrought iron spokes and wrought 
iron rims or treads. The naves are fitted with a bush of cast or 
wrought iron, brass, or other metal, which, when placed in the nave is 
secured therein by keys or wedges, so as to admit of its being taken out 
and replaced by a new one in case of breakage or injury. Instead of 
an ordinary linch pin to retain the wheel on the axle, a round head or 
cap piece is placed on the end of the axle, and prevented from turning 
round thereon by means of a feather or cross bar on the under side of 
the cap piece, which is fitted in a groove or transverse slit cut out of the 
end of the axle, on which it is secured by means of a stud screw, which 
passes through the cop piece, and enters the end of the axle. Some- 
times, instead of making the wheel wholly of metal, the inventor 
makes the nave of metal in the manner just described, and adapis thereto 
wooden spokes and felloes. By means of these improvements he is 
enabled to construct wheels of equal or greater strength than those now 
used, and occupy considerably less space in width.—Not proceeded with. 

1475. H. G. Pearce, Liverpool, “ Reefing the sails of navigable vessels.” — 
Dated Ist July, 1858. 

To apply this invention to (say) top-sails, an horizontal supplementary 
bar is fitted across the sail equidistant between the head of the sail and 
the close reef. This supplementary spar is attached to the sail, and is 
suspended at the ends on axles by ropes or chains, which reeve through 
blocks or chocks on the top-sail yard arms, and are carried to the centre 
of the yard, where they are passed through blocks or chocks for con- 
venience of working. Or these lift ropes may be carried from the 
centre of the yard up to the cross trees or top-mast head, and thence 
through blocks or chocks to the “top” or deck. The centre of this 
supplementary yard, which revolves, is fitted with a boss to receive a 
“ parbuckle” or “ semi-parbuckle,” one end of which is attached to the 
supplementary revolving yard, and is passed several times round it, and 
from thence to a hole or block at the top-mast head, and down to the 
deck, where it is made fast, thereby causing the sail when dropped 
down to roll itself up both from above and below, and when twisted to 
unrol itself as the sail is elevated. The supplementary revolving yard 
is connected to the mast by two hoops, which are connected together 
and encompass the yard, on each side of the parbuckle rest, and are 
secured to a “parral” or hoop that works on the mast. The sail is 
split in the middle from the upper yard to a little below the close-reef, 
to admit the centre gear to work through it. The edges of the split of 
the sail are roped and held together by means of connecting link 
travellers, and which are attached to the hoops which encompass the 
yard, and traverse up and down therewith as the sail is hoisted or 
lowered. It will be readily seen if the supplementary revolving yard be 


fitted to the centre of the sail, and attached to a “jack-stay” in place of 


the mast, the whole of the sail might be rolled up on the rotating spar. 
—Not proceeded with. 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 

1469. P. P. C. and J. B. Barrat, Paris, ‘‘ Machinery for digging, reaping, 
mowing, certain agricultural operations, and for cutting drains and ex- 
cavating.”—Dated 30th June, 1858. 

This invention comprises, First, the adaptation of a single cylinder 
locomotive engine for the purpose of mellowing land and throwing up 
earth. Secondly, the adaptation of an intermediate shaft for com- 
municating motion both to the propelling wheels and to the working 
tools. Thirdly, the employment of a frame resting by its bearings on 
the propelling wheels, and on the intermediate or driving shaft, and 
supporting parts for communicating motion to the propelling wheels. 
Fourthly, the employment of an arrangement of parts for obtaining 
intermittent action, that is to say, for causing the tools to act twice or 
oftener on any particular cover. Fifthly, the combination of the two 
preceding arrangements in the same apparatus so as to obtain, at 
pleasure, continuous or intermittent action. Sixthly, the placing of the 
furnace over the fire carriage wheels. Seventhly, the arrangement of a 
feed-water tank under the boiler and between the large wheels. 
Eighthly, the employment of a short frame connected to the apparatus 
for carrying the tools. Ninthly, the adaptation on the small frame of 
an arrangement of screws and bevel wheels for raising and lowering the 
tools from and towards the ground, Tenthly, the combination with 
such small frame of mechanical parts for casting over the sides of the 
machine the earth mellowed and thrown up by the spades, Eleventhly, 
the employment of cranks keyed at right angles, or of other mechanical 
arrangements having the same method of action, for causing the tools 
to perform their work in two strokes, intervals, or actions, Twelfthly, 
the adaptation, arrangement, and method of action of peculiar imple- 
ments, so contrived and acting as to cut into the soil consecutively, and 
at different intervals, and thereby divide the earth acted on into two or 
more layers. Thirteenthly, various arrangements and combinations for 
throwing parts into and out of action or connexion, for communicating 
the desired motions or actions, and for the arrangements of the tools or 
implements. Fourteenthly,the adaptation to various machinery and 
apparatus, and generally where parts or appliances have to be thrown 
into and out of action or connexion, of a peculiar arrangement and 
combsnation of parts for such purpose represented in, and described 
in reference to the drawings. Fifteenthly, a general arrangement and 
combination of parts of machinery, described with reference to the 
drawings, adapted for digging, mellowing, reaping, mowing, and per- 
forming various agricultural operations, and for cutting drains and 
excavating. Sixteenthly, in so combining and arranging the parts of 
the aforesaid arrangement of machinery that it may be worked by 
draught animal instead of by steam, by applying animal traction to the 
propelling wheels, and thereby actuating the driving shaft, and thence 
he working tools, 

1485. F. Ricumonp, and H. Cuanpver, Salford, “ Machines for cutting hay, 
straw, and other vegetable substances,’ —Dated 2id July, 1858. 

This invention cannot be described without reference to the drawings. 
It consists, First, supporting the upper feed rollers of machines for 
cutting hay, straw, and other vegetabl 1 » in adj bear- 
ings, so that each roller can rise or fall independently of the other; 
Secondly, in casting the mouth-piece of machines for cutting hay, straw, 
and other substances, of cast steel; Thirdly, in making the teeth of the 
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1403. G,. R. Scriven, Philadelphia, U. 


1494. J. 





first pair of feed rollers of such machines tapered, and radiating from 
the axis; Fourthly, in an improved mode of constructing the knives of 
machines for cutting hay, straw, and other vegetable substances ; and, 
lastly, in an improved mode of connecting the knives to the fly wheels 
or other fixings of such machines, 
1493. J. Scort, Drummond-street, London, “ Dressing, separating, and 
cleaning seeds, and apparatus for these purposes.”—Dated 3rd July, 1858. 
Carrot seeds, and the seeds of some sorts of weeds, and other seeds, 
have beards or tails, or down, or husks, or hulls; grass seed is often 
mixed with the seeds of weeds having horns or tails, and also with 
round or other shaped seeds. The patentee causes the grass seed to 
descend from a hopper on to a vibrating or reciprocating table or sieve, 
with longitudinal bars or spaces, and either horizontal or inclined up- 
wards or downwards, and from which it falls on one or more sloping 
sieves or gratings with longitudinal bars or spaces. The grass seed 
slides down and off the end of the sieve, while the tailed or horned 
seeds fall with a spiral motion, or in such a position as to pass through 
the longitudinal spaces of the sieve. The first reciprocating sieve also 
separates a portion of the seeds and of the small round seeds which 
may have been mixed with the grass seeds. He sometimes projects the 
seeds by centrifugal or other force, and allows them to fall upon the 
aforesaid sieve or grating; or in some cases the seeds being projected 
to different distances, according to their weight or form, are received in 
different boxes or receptacles, provided or not with sieves or screens, 
For cleaning or dressing carrot seed and similar seeds so as to remove 
the tails, beards, husks, or hulls from them, he employs one or more 
cylinders or cones covered with wire card or metallic brushes, or punched 
or perforated metal, or other suitable rough surface, which is enclosed in 
a cylindrical or other sieve, or wire gauze casing. Or the wire cards or 
brushes may be arranged on a disc or plate, which may revolve over or 
in proximity to a fixed plate or sieve, or the apparatus may be made in 
a spiral form. In either case the carrot seed or other seed is introduced 
between the two surfaces, and the tails, or beards, or husks are rubbed 
off, and pass through the sieve or wire gauze. The carrot seed may 
pass out at the end or sides, or it may pass throvgh with the detached 
tails or beards, and be afterwards separated by sifting, winnowing, or 
otherwise, The wire gauze casing may fit the wire and surface, or may 
approach or touch it at certain points, or may have cavities or recesses 
at intervals, and may be adjusted by screws or other means. He some- 
times applies a gentle heat for drying the seeds, or facilitating the 
operation by means of gas burners or other heating apparatus, The 
last portion of the tails or down may be removed by means of sieves 
with rubbers, which rub them through the sieve, while the seed passes 
off at the end or side. This rubbing apparatus may also be used in 
combination with a winnowing machine, or with the machines before 
mentioned, 


Crass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 


House Fittings, Warming, Ventilating, Se. 

S., “ Apparatus for ventilating and 
for circulating, moving, or otherwise acting upon air or other fluids,”— 
Dated 2!st June, 1853, 

This invention consists in the combination of a cylindrical drum of 
uniform diameter revolving on journals, which may by preference be 
horizontal, one of which is tubular from the end of the drum, with a 
spiral pipe or passage wound or coiled around or within the said drum, 
open at one end, so as to freely admit air and water or other fluids in 
contact with one outer surface of the drum with a free and unobstructed 
passage through such coil into the said tubular journal, into which the 
other end of one pipe or coiled passage enters water and air-tight 
through the said tubular journal into a vertical or other stationary pipe 
attached water and air-tight to it, by the usual method of packing, and 
in which it turns out of one side pipe at its opposite end. A reservoir 
enclosing the cylindrical drum, and in which it revolves, partially 
immersed in water or other fluid, provided with air and water feed pipes 
and a float valve to regulate the quantity of water therein, A reservoir 
of water, and air-tight, into which the coiled pipe communicates 
through the tubular journal and the air and water discharge pipe—when 
necessary the discharge water pipe conducting back to the reservoir— 
and an air discharge pipe for the escape of air. Lastly, a contrivance 
to receive the water or other fluids at its maximum point of elevation in 
the vertical pipe, and transfer it back to the cylindrical drum, there to, 
act to one extent of its gravity as a motor, or driving power, any 
deficiency thereof being supplied by any known motive power, or by 
hand labour when it is so desired. —Not proceeded with. 

1413. J. Ropertson, Glasgow, ‘‘ Apparatus for regulating the flow or 
passage of fluids,”"-—A communication,— Dated 22nd June, 1858, 

As applied to the purpose of regulating the supply of cleansing water 
to water-closets, this invention consists under one modification of a 
short cylindrical chamber of pretty large diameter, having a top and 
bottom cover screwed on, The bottom cover or end forms the actua 
shallow shell or chamber through which the supply of water from the 
main is brought to the apparatus, ‘This portion is cast in one piece on 
the main or supply pipe, being disposed horizontally, that is to say, with 
its plane parallel to the axial line of the main pipe which runs along it 
beneath. In the centre of this end disc or shell there is an aperture 
communicating with the inlet section of the main pipe, whilst there is a 
second aperture slightly excentrically disposed, and ing with 
the opposite or outflow section of the main pipe leading to the closet 
pan, the two apertures being of course completely separated by a 
sectional portion of metal cast in for the purpose, Upon this perforated 
disc shell face there is fitted a circular disc of caoutchouc or other 
fiexible material, arranged to bear upon an external annular face al 
round the shell. This flexible disc has screwed upon each face a 
button or small disc piece of metal, the under one of these small discs 
having fitted to it a soft or flexible fauce-piece of leather or other 
material to form a valvular fit upon an elevated annular working face 
round the central hole in the shell. The central or barrel portion of 
the operating chamber has attached to it a lateral water pipe of narrow 
bore, and fitted with a stop cock for setting the flow. The top cover or 
end disc of the chamber has passed through its centre a vertical 
spindle fitted with a belical spring to keep it up. The lower end of 
this spindle which is passed through the cover has upon it a holding or 
collar button, to carry a second large flexible disc of caoutchouc, which, 
like the one already described, is of the same diameter as the eylinder's 
bore. The upper cover is dished on its inner face for the elastic disc 
to settle into, and leave more space beneath. The action of this 
apparatus is thus :—When the closet is about to be used, the pressure 
upon the seat causes the main upper spindle to be depressed, and this 
spindle then forces down the upper flexible disc so as to contract the 
space for water in the cylinder beneath it, and thus force the con- 
tained water back through the lateral stop cock into the main, the 
water way through the stop cock being purposely adjusted to pass the 
water slowly through. Then, on the release of the operating spindle 
from pressure, the water in the main pipe beneath meeting little or no 
pressure from above the dise to interfere with its upward force, lifts 
the bottom flexible disc, and flows through from the inlet section of 
the main by the apertures already described into the outlet section, 
thus reaching the pan of the closet. This flow continues until the 
upper internal pressure between the two flexible discs in the cylinder is 
made up by inward flow of water again through the lateral stop cock, 
when the lower flexible dise will resume its seat, and cut off the supply 
of water to the basin or pan, The apparatus is then again fit for use, 
~— Not proceeded with. 





Bituine, Abingdon-street, Westminster, London, “ Fire-places or 
stoves,”—Dated 3rd July, 1858. 

This invention consists in conducting a supply of air from the exterior 
of the room to the fire by means of a passage in the wall or floor, or 
other convenient place. ‘The patentee causes this passage to communi- 
cate with an aperture or apertures in one side of the fire-place or stove, 
and conducts a pipe or passage over or round the fire-place to another 
aperture on the other side of the fire-place. These apertures supply the 
air to the fire and to the room. They are provided with valves or 
regulators, and may be adjusted to direct the air in such a manner as to 
counteract accidental draughts in the room. By regulating the valves 
suitably the temperature of the room may be raised or lowered at 
pleasure, 
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1502. J. G. Jenninos, Holland-street, Blackfriars, Surrey, “ Air bricks.” — 


Dated 2rd July, 1858. 

In manufacturing air bricks, in place of using cast iron as heretofore, 
clay or brick earth is here employed, and the bricks are formed by ex- 
pressing the clay when in a plastic state through moulding orifices or 
dies. Numerous air passages are made through each brick horizontally, 
and such passages may be arranged according to an ornamental device, 
or simply in parallel directions; or large openings may be formed in 
each brick, which may afterwards be filled in with an ornamental device 
in clay or metal. These air bricks are made to correspond in dimensions 
with the. bricks used in constructing the other parts of a building. The 
air bricks, however, when desired may be made of various lengths, and 
of a thickness corresponding with one or more courses of brick. In the 
making of bricks to bond walls which are built hollow, the bricks are 
made by expressing clay or brickwork through moulding dies or orifices. 
Each brick is made with vertical passages through it, and each brick is 
formed of a length corresponding with the thickness of the intended 
hollow wall in which it is to be used, except where the wall is to consist 
of three parts, then each brick is made of a length equal to the thick- 
ness of two parts of the wall and the space between them. The sides 
of each brick are made with projections and grooves, and the bedding 
faces of the brick have hollows sunk, so as to prevent any moisture from 
flowing from the external to the internal wall ; the edges of each end of 
the brick are jagged so as to hold, when laid, the external and internal 
walls more firmly together. 

1504. J G. Jennines, Holland-street, Blackfriars, and J. Lovegrove, 
Victoria-park-road, ‘* Water-closets, and apparatus used in ventilating 
house drains or sewers.”—Dated 3rd July, 185s. 

In constructing stone or earthenware basins for water-closets accord- 
ing to this invention, the basin is formed with a conical outlet in the 
side or bottom, in which is fitted a hollow plug of metal or other 
material, which is made by a flexible ring. ‘This hollow plug is made of 
such a length as to retain the water in the basin to a proper level, and 
any addition of water flows off through the hollow plug, it forming an 
overtlow pipe as well asa plug. The plug is fitted with an ordinary 
closet handle, and when lifted liberates the contents of the pan into the 
ordinary syphon trap. At other times the plug is to remain in position 
during any determined time, the object being to save water from sinks 
waste pipes, or other sources where the supply of water may be limited, 
In order to ventilate house Grains and sewers the patentees combine an 
air valve with the ordinary syphon trap and outlet valve, the valve 
being metal-faced. The agent or motive power of ventilating is the 
variation in the temperature of the atmosphere, and the water discharged 
into and flowing through the drains or sewers, 








Crass 6,—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, §e. 
1497. Tuomas ResteLL, New Keut-road, London, “ Fire-arms.”— Dated 
8rd July, 1858, 

This invention consists in improvements in breech parts of breech- 
charging arms; First, in applying moving parts in conjunction with a 
small box screwed in at the rear end of the barrel, just behind what is 
called in the gun track the “percussioning,” and without such per- 
cussioning being of necessity altered. This box forms part of a patent 
granted to the patentee the 4th October, 1857. In the first arrange- 
ment of these breech parts the patentee uses a wedge or bolt, and affixes 
a lever or arm at the top edge thereof, instead of at the side, as shown 
and described in the specilication of the said patent. Upon this wedge 
being lifted out from where it blocks in the box, it can be pulled back- 
wards, and the breech of the gun will then be open for the purpose of 
inserting the cartridge. When these parts are again pushed home, the 
cartridge is forced forward in the barrel, and upon bringing the lever or 
arm down to a line with the stock the whole becomes secure; or he 
simply uses a flat disc of steel with a cylindrical nose to enter the barrel ; 
this dise has a spring fixed to its upper edge, which is entirely covered 
by a long strap, so that no recess is seen in the head or breech part of 
the gun, which is fixed to the above disc, and the spring has its end 
playing in a hole or recess formed in the under part of the strap, which 
causes it to lie flat in the stock, and remain in the curved part at the 
commencement of the upper end of the stock butt. In this dise there is 
a hole through which the lock (as will hereafter be detailed) shoots a 
bolt, and holds the parts just described firmly to the box before men- 
tioned when the gun is fired; but this hole being only opposite the bolt 
of the lock when the breech is closed, the arm can by no possibility be 
discharged until the breech is safely home. The patentee sometimes 
uses a dive of steel, and the strap shorter, with a curved head affixed, to 
be partially withdrawn with the thumb when this can be lifted up. 
Upon the top of this strap, at its head, is fixed a joint, having a wire or 
tube attached, which slides into a hole at the rear end of the barrel upon 
its upper side. ‘The improvements in locks, constructed expressly for 
breech-charging arms, and used in the before described modifications, 
consist in making the centre parts of the hammers partly cylindrical, 
in which an inclined groove or part of a screw is formed ; a bolt, with its 
side cut away to fit in this incline, is fixed in the lock, and is placed 
simultaneously to the lock plate with the hammer upon half cocking or 
full cocking the gun; this bolt is drawn by the action of the incline in 
the hammer horizontally out of the breech parts of the gun, enabling 
them to be moved for the purpose of charging. The improvements in 
the nipples of guns consist in drilling a hole in them directly in the 
side of any part of the screwed portions of them which is under the 
flange, and which beds in the hole having the female thread; he is thus 
enabled to drill a hole (without destroying the number of threads in the 
screw, or weakening the hold of the nipple) much higher up the per- 
eussioning than usual, and to make the communication direct upon the 
middle of the cartridge. In this method of converting the present 
military arms into breech-charging arms under the patent before re- 
ferred to, the patentee finds this of great advantage, as it enables him 
to pierce the present Woolwich cartridge paper bag (however thick it 
may be) with the flash of the cap, and without causing the hammer to 
jut over the barrel. He also stops up the hole in the lower part of the 
nipple, as far as the hole drilled in its side, thus making a continuous 
direct communication to the cartridge. Of course in making 
new guns this will mot be necessary, as the vertical hole of the 
nipple will be drilled one half way down and just deep enough 
to be under the lower edge of the cap flange. By way of addition to 
the breech-charging apparatus, as described in the specification of the 
patent Lith October, 1557, he adds on the opposite side of tae hammer 
a spring fastening, which enables him to remove or replace the breech 
piece marked H in the drawings annexed to the specification of such 
patent, without removing any other part, or using a tool of any kind. 
He also uses such spring fastening in the moditications hereinbefore 
described. He also uses a pin or screw at the fore end of the trigger 
guard, which enables him to dispense with the breech pin or screw as at 
present used for trigger plate and breech, and also the prong and small 
pin now attached to the guard under the lock; this improvement does 
away with the connexion between the lock and guard, and admits of 
either being removed without interfering with the other of them. In the 
improvements in breech chargers having reference to the conversion of 
the present sporting birding guns—and which are now about to be 
described—-this nipple arrangement is of great service. As heretofore, 
the caps not being used so strong for these arms as for military purposes, 
an ordinary cartridge could not be penetrated, but by using a small 
stud inside what is called the break-off, the end of the cartridge is pierced, 
and with that, in combination with the above nipple, explosion is secured. 
The construction of the improved birding gun (which plan is particularly 
adapted for converting the present ramrod gun into a breech charger) 
consists simply in using the like screwed or grooved axle as described in 
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the specification of the patent before referred to; but in this case it is | 


affixed to the single or double barrels just at the fore end of the 


stock, and not running through the bore of the barrel as 
described in the specitication of the said previous patent, but 
passes into a hole made ia a long bar of steel let into the 


stock at the part now occupied by the ramrod, this steel bar being 
affixed to the break-off at the head of the 


ning through a hook formed out of it. The lever which moves the grooved 
axle has a hole in it into which springs a stud; the front of this hole is 
deeply chamfered so that the finger can press in the stud, and the finger 


gun, and the lock screw run- | 


being already in the hole at the time the stud is pressed in, the lever 
can be immediately moved so as to bring the axle out of the hole in the 
bar of steel. As described in the former patent, a pin or stud to cause 
this works in the inclined groove or helical slot. For this gun the 
patentee simply uses a cartridge .of small shot in a case, and the paper 
containing the powder is affixed to its back with a thread, or may be 
jointed as in the specification of the former patent, The cartridge for 
this as well as for the breech-charging rifle will be presently described. 
The patentee sometimes uses the last mentioned arrangement for breech- 
charging rifles, but the axle in this case has a flat filed upon its side, upon 
which the hammer of the rifie rests, and upon motion being given to 
the lever the round part of the axle keeps the hammer off the nipple 
until the breech is properly closed. The lever of this rifle, although 
the same as regards the principle in the working part of the axle as the 
one already described in the specification of the previous patent, is in 
this case on the right hand side of the gun, instead of the left, and to 
make room for the axle the block or stud into which the main spring 
acts is placed further up towards the narrow end of the lock plate, and 
the lock plate is then cut away to allow the breech part which receives 
the axle to be placed just in front of the hammer centre, so that it 
may rest upon the flat formed on the axle of the lever as before de- 
scribed. For breech-charging cannon the patentee screws a very thick 
head of wrought iron or other metal in a spherical form or otherwise in 
the rear of the gun, through which head he passes an axle with an 
inclined groove in it, and affixes a lever of suitable strength to the 
axle, using a similar spring stud at the end of the lever, as is 
described for sporting birding guns; or he makes the lever simply snap 
over the round of the barrel. In order to ensure the firing of breech 
charging cannons from the explosion of a percussion cap, he screws 
into the touch hole a nipple provided with an arm or lever to screw it in 
and out, and causes the nipple to terminate at bottom in a tube which 
enters into the cartridge. The improvements in cartridges for breech 
charges (whether large or small arms), and without which they would 
practically be of little use, consist in forming the back of the cartridge 
with a deep recess made grease proof with gum arabic, shellac, cement, 
or other material suitable for the purpose, and on charging the same 
with grease, tallow, or other lubricating material, so that when tallow 
or lubrication of any kind is placed in such recess it will not heat and 
penetrate to the powder, and at the same time, however soft the tallow 
or other lubricating material may become in hot climates, in no case 
will it come in contact with the fingers when the cartridge is being 
handled for loading, the recess being only partially filled. By this 
arrangement the patentee is enabled to use a much softer lubrication 
than usual, which will act equally well in cold as in hot weather, and will 
not clog the barrel or breech parts. He is also enabled to pack cartridges 
together without chance from increase of temperature of the lubricating 
material passing from one cartridge to another. The back of the paper 
or other material used for enclosing the powder and balls at the 
recessed parts is formed of a uniform thickness with its sides, and thus 
he makes a rifle or gun cartridge at its rear, and without the usual 
process of tying, and obtains a much neater finish at the edges of the 
recess, Above all, in importance, and which is the most particular 
object and use of the recess at the rear end of the cartridge 
or powder part, is, that the lubrication placed therein shall at 
each explosion be forced into the breech parts of the weapon. 
From the want of some plan for supplying such lubrication 
continuously, breech-charging arms, as heretofore used, after firing a 
few rounds have become fixed, and the arm rendered useless until the 
breach has been removed and cleaned. Another advantage resulting 
from this plan is, that should the weapons be left uncleansed or exposed 
to wet after use, they are effectually prevented rusting until the oppor- 
tunity occurs of removing the dirt and moisture. Sometimes for 
ordnance (us the flash of these is so much more powerful), the patentee 
prefers filling the recess with bees’-wax, or employs a disc of considerable 
thickness of bees’-wax mixed with tow or other suitable material. The 
above method of recessing and lubricating are used either at the rear 
end of the ordinary cartridges or to the particular jointed cartridges de- 
scribed in the specification of the previous patent, before referred to. 
Another improvement in the construction of cartridges consists, when 
making them, in gumming or cementing the outside of the paper or 
other material inclosing the bullet at the front thereof (instead of fixing 
such bullet to the paper itself, as it has heretofore been the custom). 
Upon twisting the above paper or other material over the point of the 
bullet the folds becxme fixed together by the gum or cement, so that the 
bullet is firmly secured in, and yet does not adhere to any part of the 
paper or other material. The advantage of this is that when the bullets 
are fired they fit the barrel very tightly, and yet immediately after they 
issue from its nose separate from the paper, and their flight and accuracy 
of shooting are not impeded, 





Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instrue 


ments, Lamps, Manufactured Articles of Dress, Xe. 
W. C. 
1858. 

In those descriptions of safety lamps in which the flame of the lamp 
is surrounded by glass, considerable difficulty is experienced in bringing 
a sufficient supply of air to the flame. To obviate this difficulty the 
patentee constructs a series of tubular passages through the oil vessel, 
which communicate at their lower end with the external air, and at 
their upper ends they terminate near the wick, so that the air which 
passes into the lamp through these passages comes at once in contact 
with the flame. This arrangement is also applicable to other lamps. 
In safety lamps, to avoid danger of explosion, the ends of the passages 
are covered with wire gauze; or, in place of this arrangement, the oil 
vessel of the lamp may be surrounded by an external case, round the 
bottom of which a series of holes are formed for the admission of air. 
Immediately above these openings the case is provided with a false 
bottom of wire gauze, and after passing through this the air passes vp all 
round the oil vessel, and enters the body of the lamp. 


Wikins, Long-acre, London, ‘‘ Lamps.”—Dated 2ist June, 


1401. A. V. Newton, Chancery-lane, London, ‘‘ Spoons and forks.”"—A com- 


munication,— Dated 2ist June, 1858, 

This invention relates to the application of malleable cast iron for 
the manufacture of spoons and forks, in place of the copper or brass at 
present used in the production of these articles in electro-plated ware. 
The malleable iron is rolled in the same way as in the manufacture of 
the like articles in copper, but under the influence of a double de- 
earburation to which the cast iron is subjected. By this means an 
economy is effected in the cost of the articles, the copper being replaced 
by an innocuous white metal, which presents also the advantage of 
increased strength.—.\ ot proceeded with. 

Ratner, Wells.street, Gray’-inn-road, London, “ Collapsible 
framework for bedsteads, sofas, and other like articles of furniture.”— 
Jated 22nd June, 1858. 

This invention consists in the application of a system of cross levers 
similar to lazy tengs, in such manner that by a single set or system of 
cross levers on each side of the bedstead or other frame it can be 
distended or collapsed, and fixed either at full length or in a collapsed 
State at any intermediate length required, 


CLAss 8.—CHEMICAL. 


Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Sielting, 
lass, Pottery, Cements, Paint, Paper, Manures, &c. 
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|} 1404. H. Deacon, Widnes Dock, near Warrington, Warwickshire, “ Purify- 


ing alkaline lees.”— Dated 2ist June, 1558. 

This invention relates to certain improved processes for purifying the 
liquors or alkaline lees containing alkaline sulphides obtained inthe manu- 
facture of alkalies, such as soda and potash orcarbonates thereof. The said 
processes consist, Firstly, in adding hydrated protoxide of iron, or hy- 
drated peroxide, or hydrated magnetic oxide of iron, to such lees at any 
convenient temperature not exceeding 13 degrees of Fahrenheit’s ther- 
mometer. Secondly, in separating at any lower temperature than 130 
degrees Fahrenheit the precipitate produced in and from such lees, by 
the reaction at a higher temperature of any salt of iron, except its sul- 
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phides, or of any oxide of iron when added thereto; and when the term 
“ salt,” or “ metallic salt,” is used herein the patentee means such com- 
pounds of iron, manganese, and zinc, not being sulphides, as are well 
known to chemists as salts of iron, manganese, and zinc, as chlorides, 
sulphates, &c. &c.; and of such salts he prefers the basic sesqui-chloride 
of iron, Thirdly, in adding any salt of iron, or oxide of iron, to such 
lees in a state of concentration at or near their boiling points, and in 
subsequently diluting them and separating the precipitate. Fourthly, in 
exposing the said lees after any salt or oxide of iron, manganese, or zinc 
has been applied thereto to the action of at heric air and agitati 

Fifthly, in the prolonged application of temperatures below 130 degrees 
Fahrenheit to such lees when containing any ferro or ferri cyanides. 
Sixthly, in the admixture of caustic lime or i ipi 








to the precip 
produced by any hereinbefore mentioned metallic salt or oxide reacting 
on such lees, for the purpose of retarding the oxidation of the precipitate 
during the separation of the alkaline lees therefrom. Seventhly, in 
roasting such precipitate, when not mixed with lime or magnesia, with 
an alkaline chloride, so as to produce a corresponding alkaline sulphate, 
with the view of utilising such precipitate. 


1466. Hitary NicHoLas Nissen, Mark-lane, London, “ Preparing paper for 


receiving stains, &c.”—Dated 29th June, 1858. 

This invention applies to that description of paper now ordinarily 
used in a damp state for taking press copies of letters and other written 
instruments. It consists in preparing the paper by coating or im- 
pregnating it with a solution or other preparation of catechunic acid 
and iodine, whereby the paper, upon being damped with clear water in 
the ordinary manner of damping copying paper, will receive a stain 
from writings written with ordinary writing ink.—Not proceeded with, 


1432. J. Berrs, Strand, *‘ Obtaining surfaces on which to print maps and 


other designs.”— Dated 25th June, 1858. 

The inventor proposes to take a woven or textile fabric or other 
suitable foundation material, and applies thereon a coating of pigment 
combined with boiled linseed oil, diluting the oil in case of need with 
either alcoholic or resinous spirit, as may be preferred. This coating 
is laid on to the foundation with a brush, and afterwards scraped and 
rubbed down, or the latter only, and the process repvated until he 
obtains a smooth, even, and absorbing surface, The occasional! assistance 
of caloric is obtained, if from the state of the atmosphere or other 
cause he requires it. On the surface so prepared he prints the map or 
design, finishing the work by sizing and varnishing. The pigments used 
for white surfaces are carefully prepared zinc, lead, or other whites; 
but he prefers the former. He adds pigments of various sorts and 
colours when he requires various tints, and sometimes to improve the 
body of the composition or coating above described.— Not proceeded with. 


1505. E. Harrre.y, Kearsley, ‘‘ Recovering oxides of manganese from pro- 


ducts arising out of the manufacture of chlorine, and in raising com- 
mercial manganese to higher oxides.”— Dated 3rd July, 1858. 

The liquor from the vessels in which chlorine gas is generated is allowed 
to flow upon lime-stone, or carbonate of lime, or carbonate of baryta; 
until the free acid contained in it is neutralised, or nearly so. Itis then 
boiled with finely divided limestone or chalk, or carbonate of baryta 
(the carbonate of lime arising from the manufacture of caustic soda is 
applicable), and the peroxide of iron held in suspension is separated, either 
by filtration or subsidence, from the solution from which the manganese 
is precipitated by tree lime. It will be found that boiling greatly 
accelerates the filtration or the subsidence. When all the manganese 
has been precipitated, a further quantity of free lime is added, the pro- 
portion of which can be ascertained by noticing the quantity required to 
precipitate the manganese, and then adding as much more. Or in 
equivalents for every equivalent of manganese there should be two of 
caustic lime. The precipitate is then boiled and thrown on to a filter, 
from which the chloride of calcium is permitted to drain, Itis washed 
by water being poured over it, and then transferred to an iron pan to be 
dried. From this it is removed to a closed or muffle oven, maintained at 
a low red heat; but even a white heat is found not to be injurious. The 
contents of the oven are then lixivated with weak hydrochloric acid, or 
by the refuse liquor from the apparatus for generating the chlorine gas, 
by which treatment the lime is removed in solution, and the manganese 
in a high state of oxidation remains. In raising manganese of com- 
merce to higher oxides the manner above described is followed. 





1507. RicuarD ARCHIBALD Brooman, Fleet-street, Londen, “‘ Cast steel.”— 





A communication.—Dated 5th July, 1858. 

The object of this invention is to produce cast steel from iron of any 
description in one operation, and the invention consists in cementing 
in a suitable crucible or furnace fragments of iron or steel of any 
description by means of a mixture composed of oxide of iron or of 
manganese, carbon ‘(either plain or bydrogenised, such as resin or soot) 
and potash, soda, lime, alumina or other alkaline or earthy material in 
the state of an oxide or of a salt. In order to produce the required 
reactions between these substances it is necessary to mix them intimately 
by means of water or some other suitable liquid or solvent, and to spread 
them as uniformly as possible among the fragments of iron or steel. Or, 
instead of uniformly spreading the mixture in this manner, the sub- 
stances may be placed in layers in the crucible or furnace. The carbon 
impregnated with the oxides and the salts is not affected by the air, but 
combines intimately with the iron or steel. The combination is favoured 
by the nascent state of the carbon, and by the electric action set up by 
the oxides and salts. Instead of employing alkaline or earthy mate- 
rials in the state of oxides or saltsthey may be employed for the purposes 
of this invention in a state of chloride; but then it is necessary to 
employ hydrogenised and not pure carbon, or an increased quantity of 
oxide of iron or of manganese to disengage the chlorine. The remainder 
of the process is conducted as before. The quantities of the various 
materials used in carrying this invention into effect depend upon the 
nature of the metals operated upon, and of the product desired. But, 
as an example, it may be stated that to convert iron or steel of inferior 
quality into good cast steel, about 3 per cent. of alkaline material, and 
from 2} to 3 per cent. of carbon or carbonaceous matter, such as resin 
or soot, 


Crass 9.—ELECTRICITY. 

Including Electric, Magnetic, and Electro-Magnetic Apparatus, 

Electrical Apparatus, Galvanic Batteries, §e. 
F. Vassrrot, Essex-street, Strand, London, “* Electro-magnetic 
machines.”—A communication.— Dated 2nd July, 1858 

This invention consists in using a cord made either of hemp, cotton, 
wool, flax, horse-hair, cloth, cane, or any other material capable of being 
twisted, plaited, or rolled, and offering at the same time resistance and 
suppleness, and in surrounding the said cord with a wire of copper 
or any other conducting meta).— Not proceeded with. 





J. L. CLARK, Haverstock-hill, Middlesex, ‘‘ Electric telegraph cables 
or ropes.” — Dated 2nd July, 1858. 

In order to distinguish one wire from another when coated with gutta- 
percha, or a compound containing gutta-percha, or with other plastic 
insulating matter, a projecting rib or ribs, or it may be groove or grooves, 
are formed longitudinally on or in the coating. By these means, when 
such coated wires are made up into telegraph cable or ropes, the wires 
have each their distinguishing marks 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1282. E. Vieers, Paddington, London, ‘‘ Manufacture of bricks and other 
articles moulded or formed from clays.”—Dated 7th June, 1858. 

This invention consists in applying a material obtained from a refuse 
article resulting from the employment of the torbane mineral and such 
like material in the manufacture of carburetted hydrogen gas. When 
the torbane mineral has parted with all, or nearly all, the volatile or 
volatilisable property possessed by it, or therein contained, whilst under 
the action of heat in a retort for the purpose of distilling gas therefrom, 
it is withdrawn from the retort, and this refuse is thrown on the waste 
heap. Nowit has been found that this refuse, which is of a black colour, 
contains generally sufficient carbonaceous matter to enable it to be burnt 
in heaps in the open air without fuel, after having been ignited, and 
wheh it has been subjected to perfect calcination the result is white 
masses or nodules of a light friable material, which has been chemically 
determined as “anhydrous silicate of alumina,” and the patentee has 
found that by reducing this material, to asuitably fine powdered condition, 
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and then intimately mixing it with various kinds or descriptions of clays, 
he thereby improves the quality of the clay with which it is mixed, and 
also enables clays which could not heretofore be employed for producing 
numerous articles economically or perfectly to be easily wrought, 
perfectly moulded, and capable of being successfully burnt or kilned. 

1288. J. C. Quince, Crosby-hall-chambers, Bishopsgate, London, “ Stop- 
pers for botules and jars””— Dated Sth June, 1858. i 

This improved stopper is formed in the interior with a groove or 
cavity fitting over the top of the bottle or jar, with a plug or solid 
portion fitting into the mouth of the same. A washer of leather, india- 
rubber, or other elastic or compressible material, is inserted in the 
groove or cavity, and fills up the space between the substance of the 
stopper and the top of the bottle or jar. The exterior of the stopper is 
also grooved to receive a wire, string, or other means of attachment, to 
the neck of the bottle or jar, which has a projecting ring formed on it 
for the purpose of facilitating the tying or fastening of the wire or 
string. 

289. R. A. Brooman, Fleet-street, London, ‘‘ Pipes and tubes.”—A com- 
munication.”—Dated 8th June, 1858. 

This invention consists in manufacturing copper tubes and pipes 
without joint or weld, and either straight or curved, by depositing 
copper in a galvanic battery over and upon a core of lead or other fusible 
metal or material capable of being fused or melted by heat, or otherwise 
reduced or removed. The core may be solid or hollow, and, when 
hollow, may be allowed to remain in the copper tube or may be removed 
by melting or otherwise.—Not proceeded with. 

1295. A. Riga, sen., and A. RicG, jun., Chester, “ Improvements in appa- 
ratus for tipping or upsetting coals, minerals, or other substances, and in 
brake machinery.”—Dated 8th June, 1858. 

The improved apparatus consists of a table or framing mounted on 
axles, on which framing or table the receptacle or wagon containing the 
material to be upset is held firmly. On the axle there is a brake wheel 
surrounded by a band which is connected to a lever which moves between 
fixed guides, on which guides there are ratchet teeth, into which a click 
on the lever takes, so that the brake can be left in any position on the 
brake wheel. There are also teeth into which a click enters, so that, 
after the coals or other substances have been upset, the moveable parts 
are prevented from returning until the click is released. The receptacle 
or wagon containing the material to be upset is placed on the framing or 
table in such position that the centre of gravity is beyond the axles, so 
that, when the brake is released, the framing and wagon tilt over, and 
the speed at which they are allowed to tilt is regulated by means of the 
brake. The framing or table is so weighted that, when all the coal or 
other substance has been upset, and the click released from the teeth 
on the brake wheel, the framing table resumes its first position. To the 
front of the table or framing is fixed a scoop or screen with or without 
sides, which receives and guides the coal or other substance as it slides 
or falls to the spot required; or a scoop or screen may be fixed in front 
of each receptacle or wagon. Brake apparatus constructed as above 
described is also applicable to other machinery. 

1298. D. MosELey, Manchester, “‘ Machinery used in the manufacture of 
vulcanised india-rubber thread.”-- Dated 4th June, 858. 

In manufacturing vuleanised india-rubber thread it is customary to lap 
a sheet of vulcanised india-rubber round a roller, the sheet of vul- 
canised india-rubber passing through a trough containing a solution of 
shellac, which causes the whole to adhere together while being cut. In 
the usual mode of operation the sheet of vulcanized india-rubber passes 
under a rod or roller placed in the trough, and the surplus shellac is re- 
moved by an instrument called a “ doctor.” This invention consists in 
dispensing with this instrument called a “doctor,” and in causing the 
large roller on which the vulcanised india-rubber is lapped to bear on 
the roller in the trough containing the solution of shellac, and around 
which the sheet of india-rubber passes before it is lapped on the large 
roller. When the sheet of vulcanised india-rubber is being wound on 
the large roller the surplus quantity of shellac or other cement is 
squeezed out by the pressure between the lap and the roller in the 
trough. 

1303. C. F. Vassgrot, Essex-street, Strand, London, “ Apparatus for 
measuring and registering the flow of liquids,"—A communication.— 
Dated 9th June, 1858. 

This invention consists of two cylinders placed side by side, and two 
balance beams connected together and placed one above and the other 
underneath the cylinders. A pipe open at both ends ascends to a certain 
height in the centre of the cylinders. The liquid is admitted in both 
cylinders alternately, and when it has filled one of them up to the 
mouth of the pipe it overflows through it, and falls into a cup placed 
immediately underneath the lower orifice of the pipe. The cup rests on 
the lower balance beam. The weight of the liquid it receives overcomes 
a counterpoise placed above the opposite cylinder, and forces down the 
balance beams. This movement raises the rod of a valve placed at the 
bottom of the cylinder, and the liquid which it contained, as well as that 
in the cup, is then discharged. One end of the axle of the upper 
balance-beam is furnished with a crank, the rod of which communicates 
the movement to the wheel work placed outside the apparatus, which is 
combined to actuate the hands of two indices indicating the number of 
beam strokes; and as the quantity of water necessary to overcome the 
counterpoises represents a certain measure, the indices will consequently 
show the number of pints or quarts which have passed through the 
apparatus,— Not proceeded with. 

1304. J, EASTERBROOK, Sheflield, Yorkshire, ‘‘ Ratchet braces.”— Dated 9th 
June, 1858. 

This invention consists in letting into the bow in which the ratchet 
lever is made to terminate a toothed spherical-sided wheel, which is 
acted upon by a spring or other pawl let into the lever. The toothed 
spherical- sided wheel is retained in the bow by a collar secured by screws. 
The brace thus formed, while it possesses all the advantages of an 
ordinary ratchet brace, has this superiority, that it can be used in 
positions where a brace with a straight sided ratchet wheel would be 
wholly inapplicable. 

1308. T. Roprsson and H. Ocprn, Manchester, Lancashire, ‘‘ Safety lamps 
and apparatus connected therewith. ’"—Dated 9th June, 1858. 

The object of the first part of this invention is to attach the gauze 
to the lamp in such a manner that it cannot be removed by any apparatus 
which the miner usually has at his disposal ; and to effect this end in a 
simple manner the patentee claims, Firstly, the use of two or more 
fastenings, which must be held back simultaneously to allow the gauze to 
be removed. Secondly, the use of keys acting by screw threads for un- 
locking safety lamps, whether one or more fastenings be employed. 
Thirdly, an apparatus for unlocking, described, whereby two or more keys 
are made to act simultaneously. Fourthly, the use of enamelled metal 
reflectors for safety lamps. 

1309. J. Roperts, Upnor, Kent, “ Reflector or cover for gas burners,”— 
Dated 9th June, 1808. 

The chief object of this invention is to prevent the accumulation of 
heat in apartments arising from the combustion of gas, For this 
purpose the inventoi proposes to apply to the metallic reflectors used in 
connexion with gas burners, or to the covers used for intercepting the 
smoke of the gas flame, a water chamber, which, being in close 
proximity to the flame, will take up a great portion of the heat generated, 
and by transmitting it to the water contained in the chamber give off an 
aqueous vapour that will effectuaily kecp down the temperature of the 
apartment. Standing up over the central hole in the reflector is a tube 
with a closed end, and surrounding this tube is one of larger diameter 
and somewhat greater length. These tubes are securely brazed to the 
upper side of the metallic disc reflector, and form an annular water 
chamber, over the inner periphery of which the heated gases from the 
flame play, thereby causing « slow evaporation of water contained in the 
chamber. In cases where a :eflector is not required, the suspended 
cover for collecting the smoke may be made with an annular water 
chamber, and the required result wil] be in like manner attained.—Not 
proceeded with. 

1314, J. Luis, Welbeck-street, London, “Alembic wine examiner.”—A 
communication.— Dated 10th June, 1838. 

This invention cannot be described without reference to the drawings. 
— Not proceeded with. 

1318. T. Cuatwix and C. Tarior, Birmingham, Warwickshire, ‘Screw 
stocks.”"—Dated 10th June, !858. 

The improved screw stocks contain three dies situated in the stock 
nearly in the directions of radii to the axis of the rod or bar on which 





a screw is to be cut by the said dies. One of the dies is ordinarily 
stationary, and the other two are made moveable, being capable of a 
sliding motion so as to approach to and recede from the stationary die. 
This motion is necessary during the cutting of the screw, and also for the 
making of screws of different diameters having the same pitch of thread. 
The patentees claim causing the moveable dies of a screw stock to ad- 
vance either by the advance of a screw box upon the screwed handle of 
the stock, or the advance of a screw in the body of the stock. Secondly, 
causing the several dies of a screw stock to advance simultaneously by 
the use of a ring encircling the dies, the inclined inner face of the said 
ring urging the dies forward, when the said ring is made to advance by 
a screwing motion into the body of the stock. 


1820. W. Davis, Birmingham, Warwickshire, “‘ Tangs of awls, awl blades, 
and the stocks or pads for holding the same."—Dated 10th June, 1858. 
The object of this invention is to simplify the form of that portion of 
awls called the tang, by which they are united to the handle. At the 
same time that the patentee effects this, the awl when finished will be 
found much stronger at this part than when made in the customary way, 
and the tangs being of a uniform size the awls may be readily removed 
or applied to their respective pads or handles, as this part is intended to 
be formed of a uniform size, according to the character of awl in- 
tended to be made. Secondly, in the manner of giving form to such 
kind of awl blades ; and, Thirdly, in the stocks or pads for holding such 
awls, which stocks or pads are secured to handles turned and finished in 
the usual way, and the means thus described are also applicable for 
applying other such like implements to the handle or pad by which they 
are intended to be used, such as surgical instruments, corkscrew worms, 
crochet crooks, &c. The improvements cannot well be described with- 
out reference to the drawings. 


1325. J. Gemmewn, Belfast, Antrim, Ireland, ‘‘ Starch.”—Dated 11th June, 
1858 
According to these improvements the grain or vegetable substance 
used for the manufacture is steeped in water, and otherwise treated in 
the usual manner. The water and the partially dissolved starchy matters 
are then passed through sieves to separate the coarser particles therefrom. 
The stained product is run from the sieves on to an inclined plane, or 
what is technically termed a runner, and hitherto only used for separating 
the starch from the “slimes.” In this operation the water is run off, 
and the whole of the amylaceous product is precipitated upon the face 
of the incline or “runner.” The starch is now removed to be dried or 
otherwise disposed of; the whole operation of what may be termed the 
wet part of the process being effected in one apparatus, The runners or 
inclined planes used for the purpose may be modified in construction to 
suit the object in view, and may be arranged in series so as to carry on 
the process continuously. By means of this simplification of the manu- 
facture the yield of starch is of uniform quality, the ordinary waste of 
material is avoided, and time, labour, and plant economised. 





1328. G. BartuoLomew, Linlithgow, ‘‘ Gas meters.”—Dated 11th June’ 
1858. 

The object here is to secure uniformity in the measurement of gas, by 
keeping the surface of the water in the measuring compartments at the 
same level, although by evaporation or otherwise the water becomes 
diminished or increased in the case. The patentee claims, the ar- 
ranging wet or water gas meters so that the drum or measuring chambers 
acting on suitable index apparatus are made to float in the water or 
other fluid contained in a case or reservoir, whereby such drum or 
measuring chambers, whilst such meters are in action, are sustained at 
a uniform and determined line of immersion in such water or other 
fluid, whatever may be the height of the water or other fluid in such 
case or reservoir, and unvarying measurement thereby ubtained. 


1339. A. V. Newron, Chancery-lane, London, “ Machinery for cutting 
veneers,”— A communication,—Dated 12th June, 1858 
This invention consists chiefly in the use of two knives arranged and 
operated so as to cut the veneer or sheet of wood from opposite sides of 
a log or block, each knife cutting one-half of the veneer, and so that 
each knife will make its cut or stroke in the same plane with the other 
knife, and in a line parallel with the run of the grain, whereby the 
veneer is less liable to be roughed or broken than when cut in the di- 
rection of the length of the log. In order to cut veneers from such woods 
as are usually used for veneers by the improved machinery forming the 
subject of the present invention, the log is first to be steamed in a 
suitable box, by preference, by the use of steam and hot water combined, 
in order to soften the fibres, unless the log is a very soft or green wood, 
in which case the steaming will not be required. 


1341 J. H. Youne, Great College street, Camden-town, Middlesex, “‘ Set- 

ting up (composing) and distributing types.” -Dated ]4th June, 1858 
These improvements in setting up types relate chiefly to the com- 

posing machine patented by the patentee in 1840,in which an inclined 
plane is used for the purpose of collecting the different types as they are 
required at one particular point; but they are also applicable to the 
machines in which a moveable belt or belts are used as a collecting 
medium. The patentce now claims, First, the application of appa- 
ratus for obtaining a regulated alternate and ppag 
to the stepwheel. Secondly, the application of apparatus for obtaining 
a regulated alternate movement and stoppage of the types upon 
the inclined plane, in order to insure their being properly taken 
off. Thirdly, making the stepsof the stepwheel moveable, Fourthly, 
the raising of the types at the termination of the inclined plane of the 
same, and the regulated action of the pusher so that it may not strike 
at an improper movement,  Fifthly, the application of clectro-mag- 
netism for regulating the taking off the types off the inclined plane and 
their delivery into the receiver. Sixthly, the application of a small 
auxiliary composing machine, which may be fixed to, or detached from, 
a larger or other composing machine. Seventhly, the partial covering 
of the channels down which the types slide on the inclined plane. 
Eighthly, the application of a groove for small-bodied type in the bed of 
the channels of the inclined plane used for a larger bodied type. 
Ninthly, the application of a pusher through the aperture or apertures so 
constructed in the inclined plane to allow of superfluous types falling off 
the same. Tenthly, the application of moveable blades to effect the 
distribution of types by means of their nicks as described. 





1342. H. J. Danirit, Donington-park, Derbyshire, ‘‘ Process by which the 
stamp on bankers’ cheque is cancelled, and the cheque indelibly and 
simultaneously crossed,”— Dated 4th June, 1858, 

The patentee claims the exclusive right to cross bankers’ cheques, and 
cancel the stamp thereof, by excision or perforation thereof. 


1343. H. N. S. Surapnet, Medway Manor House, Bradford, Wiltshire, 
* Preparing iron and other metals or mixtures of metal, and casting the 
same in moulds,”—Dated 14th June, 1858. 

In carrying out this invention the iron or other metals or mixture of 
metals to be used in making the casting is, whilst in the furnace, sub- 
jected to a mechanical stirring. It is then run into the mould, and the 
stirring is kept up by a stirrer in the mould till the iron or other metal 
or mixtures of metals is set or solidified. Not proceeded with, 


1346. J. H. Jounson, Lincoln’s-inn-fields, London, ‘‘ Apparatus for breaking 
or crushing stones for road metal, and other purposes, ard for crushing 
ores and other hard and brittle substances.”—A communication.—Dated 
14th June, 1858, 

This apparatus consists essentially of a pair of vertical jaws, the one 
being fixed and the other moveable; or, if found desirable, both jaws 
may be moveable. These jaws have their acting faces corrugated 
vertically, and such acting faces are made also convergent downwards, 
one towards the other, so that whilst the space between them at the top 
where the stones or other hard substances are introduced is sufficiently 
large to receive them in an unbroken state, the space between the jaws 
at the bottom is only sufficiently large to allow the fragments to pass 
through after they have been crushed or broken to the required size. 
A short but powerful vibration is imparted to one or both of the jaws by 
any convenient arrang t and bination of powerful levers worked 
by a crank or excentric on the main shaft. The patentee prefers to 
employ one moveable jaw only, and to actuate such jaw by a combination 
of a knee or toggle joint with a powerful lever worked from a crank of 





short stroke on the main shaft, which may be fitted with a suitable fly | 


wheel and driving pulleys. By the above described form and arrange- 
ment of jaws, and the motion of the moveable jaw, when a stone or 
other hard substance is dropped into the space between the jaws it falls 
down by its own gravity, until it is arrested by their convergent faces, 





may 


and the ble jaw ad ing crushes the stone, the fragments of 
which are then partially liberated by the back stroke of the jaw, effected 
by a spring for that purpose, and descend by their own gravity further 
down, when the next stroke of the jaw will crush them still smaller, and 
so on until the whole of the fragments are sufficiently reduced to pass 
through the bottom space between the jaws, It is also proposed to com- 
bine with this machine a revolving screen to receive the fragments as 
they fall from the jaws, and separate or sort them into two or more 
sizes. To prevent the rapid wearing of the jaws, they should be made 
of hard iron, and be well chilled, and chilled pieces may be inserted 
into all the working parts of the machine which are subjected to any 
great strain. 

1353. W. P. Witkrns, Ipswich, Suffolk, ‘ Refrigerating apparatus.”—Dated 
15th June, 1858, 

This invention refers principally to refrigerators used for cooling 
wort, and relates, First, to the method of securing the small tubes within 
the outer casing or shell which contains the cooling liquor or water. 
These tubes are fixed and held in the tube plates, but instead of fixing 
them rigidly thereto the patentee simply slides them through the holes 
formed to receive them, These tubes are arranged by preference in a 
circle within a cylindrical outer casing. He cuts from a sheet of india- 
rubber of sufficient thickness discs of the diameter of the outer casing, 
and cuts holes corresponding with the positions of the several tubes, and 
places them on the ends of those tubes which all project through the 
tube plates sufficiently for the purpose. He then places- washers or 
plates similarly formed with holes to receive the ends of the tubes 
against such dises or washers of india-rubber, and by means of one or 
more screw studs and nuts forces the india-rubber against the tube 
plate, and thereby compresses it around the tubes. By this means the 
joints are rendered tight, at the same time admitting expansion and 
contraction to take place without affecting the tightness of the joints 
and also prevents damage to the refrigerator from expansion or contrac- 
tion, The tubes thus fitted and fixed are at any time easily removed for 
repairs or other purposes. Another part of the invention relates to the 
arrangement of the channels or passages of the water in connexion 
with suitable cocks, valves, or other parts, whereby the water can ‘be 
diverted from its ordinary course, and caused to pass through the wort 
tubes in the opposite direction to that of the course of the wort, whereby 
those tubes are readily cleaned from sediment, hop leaves, or other ob- 
struction, and otherwise cleaned out. The passage of the wort is of 
course at the same time suspended through that part opened to the 
water. A third part of the invention refers to the introduction of a 
perforated metal disc in the outer chamber to sustain the tubes in the 
middle of their length (if long). This is similar to the washer used for 
compressing the india-rubber described, but with the addition of aper- 
tures for the passage of the water. 





1354. Sir Francis Cuartes Knowurs, Lovel-hill, Berks, “ Manufacture of 
steel.”"— Dated 15th June, 1858, 

The nature of these improvements is as follows:—As soon as the 
metal is withdrawn from the converting furnace, in whatever shape it 
may be, as bars, rods, sheets, plates, &c., the patentee puts it into retorts 
of proper form and dimensions, but without any charcoal or other car- 
bonaceous matter, and carefully excludes all atmospheric air from such 
retorts after they are filled with the metal. The retorts with their con- 
tents are then heated in the ordinary way of gas retorts for a longer or 
shorter time, according to the size or thickness of the bars, rods, plates, 
&c, until the temper or cementation by the carbon shall have become 
even throughout the mass, and the steel itself almost homogeneous, The 
bars, &c., must then be drawn out and immediately covered up from the 
air with the siftings of coke, and allowed to cool gradually in the heap. 
The patentee treats ingots of steel in the same manner, in order to 
render them more homogeneous, and to destroy any crystallisation or 
state of strain in the mass among its molecules, If bars, rods, plates, 
&c., of steel, after conversion (above all, if the iron from which they are 
made be itself clean), and after this subsequent process in retorts, be 
submitted to what is called “ washing,” heat, and then hammered or 
rolled, “ shear” steel, or steel analogous to it, may be made without any 
welding process, and will be found to be highly homogeneous and solid, 
Ingots so treated will be less liable to orack under the hammer. 


LIST OF OPEN CONTRACTS 


SO FAR AS THEY RELATE TO ENGINEERING OR GENERAL 
CONTRACTORS’ WORK. 


Rattway Works—Lonpon anp Norta Western Ratway.—Tenders aro 
invited for the construction of a railway from a point on the Shropshire 
Canal to Coalport, a distance of 54 miles. Plans and specifications on 
and after 10th Jan, at Messrs. Locke and Errington's, 13, Duke-street, 
Westminster.— Tenders to 7th February. 

Corrern Dam—BimkenneaD Dock Works.—Tenders are invited for the 
construction, maintenance, and removal of a puddled timber coffer dam, 
at the entrance of the intended deep low water basin at Birkenhead. 
Pans and specifications at the office of the engineer, at dockyard, 
Coburg Dock, Liverpool.—Tenders to 22nd January. 

Burpines and Works—Bisnorstonr.—Tenders are requested for new 
buildings and works, on the estate of the Ecclesiastical Commissioners 
Plans and specifications at Messrs. Clutton's, Bishopstone, on and after 
10th January.—Tenders to 5th February. 

GasoMETER—COGGESHALL Gas anD Coke Company.—Tenders are invited 
for the construction of an iron gasometer and cast iron tank, to hold 
from 5,000 to 8,000 feet of gas. Specifications with William Doubleday 
Coggeshall. 

Cast Inon Pirgs—Victoria.—Tenders are invited for cast iron pipes, 
bends, branches, syphons, &c., for the Geelong Gas Company, Victoria, 
Specifications with J. Scoltock, 75, Old Broad-street, City, London, 
—Tenders to 20th January. - 

BATTERY AND BUILDINGS—Swansea.—Tenders will be received for the 
construction of a battery, and other buildings on the Light House 
Island, Mumbles, Swansea Bay. Specifications and plans at the Royal 
Engineer Office, Pembroke Dock.—Tenders to 20th January. 

GasHoLperR —EQuitaBLe GasLicut Company.—Tenders are invited for the 
erection of a cast or wrought iron gasholder tank, 112 ft. in diameter, 
and 30 ft. deep, with telescopic gasholder, columns, girders, &c. Par- 
ticulars of the Company's engineer, at works, Lupus-street, Pimlico, 
—Tenders to 24th January. 

Buri_pincs—Beprorp.— Tenders are invited for the enlargement of the 
Grammar School, for the erection of a new school, and making a new 
road at Bedford. Plans and specifications with Mr, James Horsford, 
Architect, Bedford—Tenders to 24th January. 

Dock—Penarta.—Tenders will be received for the construction of a dock 
at Penarth, and a portion of railway leading thereto. Plans and speci- 
fications on and after 24th January, at Mr. Hawkshaw's, 33, Great 
George-street, Westminster.—Tenders to 12th February. 

Goops AND CATTLE WaGons— WATERFORD AND Limerick KRauway.—Tenders 
will be received for the supply of sixty to seventy wagons. Specifica- 
tions with Thomas Aimsworth, secretary, at the offices, the Mall, Water- 
ford,—Tenders to 18th January, 

RaiLway Works—Limerick AnD CasTLeconneL Rarm.way.—Tenders will be 
received for the construction of the line between Castleconnel and 
Killaloe. Plans and specifications at the engi "s office, 51, George- 
street, Limerick.—Tenders to Ist February. 

Rawway Works—Portraraick Ramwway.—Tenders will be received for the 
construction of a viaduct over the Ken, and for the construction of up- 
wards of seventeen miles of line. Plans and specifications on and after 
2Ist January, at the engineers, 135, George-street, Edinburgh —Tenders 
to 5th February. 





Tue Ixpus Sreamers.—The difficulty of the want of efficient 
means of transport on the Indus is likely to be obviated by 
the success of the corrugated iron tug steamers, built for the Indus 
Steam Flotilla by Mr. John Hamilton, of Liverpocl. One of these 
vessels was launched and tried a few days since at Liverpool, when 
her draught was found to be 17 in., and her towing speed five and 
a-half miles an hour against the tide, or eight and a-half miles in 
still water, with 450 tons in four barges. 











36 


THE ENGINEER. 





Jan. 14, 1859. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 

Tue QUARTERLY Meetincs: Wolverhampton and Birmingham: Prices con- 
Jirmed: Cause of Dissatisfaction —Pia non: Increasing Firmness—In- 
SOLVENT InonmastTers; Jn re Riley: T. H. Pemberton—Tue Coat Trane: 
Renewed Agitation by the Men—WBooTMakinG MAcHINERY AT STAPFORD— 
Hottow Fencinc—Yoururvus Encine Tenters Aoain: Shocking Death 
of One—MECHANICS AND MINING IN SouTH Starrorpsamre: Shocking Re- 

' Inattention by an Overlooker: The Testumony of the Government In- 

spector; Pit Chains—>eniovs Disputes 1N THE GLAss 'TRaADE— MIDLAND 

InstireTe—BiemMincnam Gas CoMPANY AND THEIR CoystmMEeRs—TuHE 

JRnoposep Bripce at Burton-vron-TRent; Jo be Opposed by the Magis- 

tracy of Derbyshire and Stoffordshire—Exvorts or IRoN FROM LIVERPOOL 

witH 178 AVERAGE Price IN 1857 axp 1858— ‘Tue American Inon 

Trave—The Proposed Tariff: Spread of the American Trade—Tue Mows- 


TAIN OF Inon, 








sults : 











Tue current quarterly meetings of the JTronmaster’s Association 
commenced on Wednesday at Wolverhampton, and were continued 
yesterday at Birmingham. At both places there was a good attend- 
ance of both members of the trade and consumers. The trade re- 
soived to adopt the recommendation of the preliminary meeting, and 
{in the past quarter. 
was reported, 

vertheles ° 


continue the prices as they have rule: 
hand an improvement upon last quarter 
however, such as to justify an advance. 
agent has sent out circulars announcing arise of 1s. 
ing is occasioning much dissatisfaction in the trade 
lordship’s iron has in the pust fe 4 weeks been selling at 5s. under the 
list price, at which terms it is understood the make fur some time has 
been sold. At the same time the masters are not without expectation 
that if the prese nt steady improvement should continue, they may be 
able, by the end of the quarte r, to require another 10s, per ton. 


It was not, 








The proceed- 


as his 





sspecially 





Pigs “continue ve ry firm, and prices at our last week's quotation, on | 


whic h terms the few sales of vesterday and Wednesday were effected. 
We say few, because the makers will not sell large quantities even at 
those rates, unless their circumstances compel them to part with their 
commodity at once. 

n ve Rile y and Riles f Bilston, ironmasters, was a case which 
came again ‘before the ‘Birming gham Bankruptcy Court on Friday. 
On the last occasion of this case be ing heard, the examination of the 
bankrupt. Mr. W. ‘T. Riley, was adjourned sine de. 
Mr. Registrar Waterticld on that oceasion has since been appealed 
against, and the Lords Justices decided that the bankrupt sheuld 
again come before this court, which he did this morning. Mr. Knight 
appeared on behalf of the assignees to oppose; and Mr. John Smith, 
with Mr. Edwin Wright, on bebalf of the barkrupt. On the last 
occasion the examination was adjourned sine die, on the ground that 
the accounts filed were not satisfactory, and that better accounts could 
be furnished. A point then arose as to what was termed an arbitrary 
balance as on the Sist of December, 1856; and Mr. Knight 
now examined the bankrupt, who said that on the 20th of September, 
1856, it appeared he had paid away more than he had received by 





struck 





£24000, When he joined his father the book showed £79,000 over- 
paid. IIe began the present cash-book in October, 1854, without | 
reference to his father’s books. In February, 1855, the accounts 


appeared to have been overpaid £14,000, and in July £25,000, That 
balance was carried forward till October, 1858, when Mr. Snow came 
and commenced a new eash-bcok. He said he was perfectly unable 
to explain this state of the accounts. After hearing the learned 
gentlemen on both sides the commissioner allowed the bankrupt to 
pass his last examination. 

A meeting of the creditors of Mr. T. H. Pemberton, of Deepfields 
8 me near Wolverhampton, was held, on Tuesday, at the offices 
Esq., in the chair. 


' Mr. KE. J. Hayes, solicitor; Philip Williams, 
The meeting had been mvened by the inspectors, Mr. W. Hopkins 
and Mr. Carmi Roellason, for the purpose of obtaining from = the 


creditors an authority to extend the time previously agreed on for 
payment of the respective dividends, the period at which it had been 
arranged that the second dividend should be paid being near at hand. 
It was explained at the meeting that the extension of time asked for 
was rendered necessary, through the required expenditare which had 
been incurred in opening the collieries in connexion with the estate, 
and the inspectors showed that there was a great probability that, by 
the creditors agreeing to defer the payments, as suggested, they would 
ultimately receive 20s. in the pound; whilst if the estate were now 
realised they could not possibly do so, as a valuable property would 
have to be sold at a great sacrifice. After some desultory conver- 
sation further time was given for payment of the dividends. 

Coal is in good demand at remunerative prices. ‘The question of 
wages has begun to be re-agitated W. H. Miller, the secretary 
to the South Staffordshire Coal Miners’ Association, has distri- 
buted an address among the colliers, inviting them to a series of 
meetings to be held in ditlerent parts of the district. The first of 
these meetings was held on Thursday evening, in the ‘Temperance 
Nall, Oldbury ; it was attended by upwards of 200"persons, and was 
presided over by Joseph Linney, who said that the time was come 
for the masters to complete their promise, and increase the colliers 
wages. John M'Catlery spoke next, maintaining that not only had 
the time arrived when they had been promised an advance, but there 
could be no doubt that the masters were now in a position to give 
them more wages. Already, without being solicited, one or more 
masters about Wednesbury had intimated to their men (in the thin 
coal seams) that in about another week their wages weuld be raised 





Gd. a-day. He should recommend that steps be taker to obtain a 
rise of Gd. or Is. throughout the whole district. After hearing Miller 


it was resolved that at a future meeting a deputation should be ap- 
pointed to wait upon the masters, or some other steps taken to obtain 
an advance of 6d. a-day ; and that if this increase was not given, then 
that the men wouid strike for a rise of Is, a-day. 

In the hardware and general manufacturing trades of Birmingham, 
Wolverhampton, and their districts, there is a tolerably steady trade ; 





except, however, in some few fancy branches, and in railway coach 
trade. In Birmingham there is se: ircely so much doing as there was 





afew weeks since. Such as it is, however, is most encouraging, as 
showing that shopkeepers at home are now disposed to give out what 
is known as she!f orders, otherwise to order for ‘There are no 
large contracts under execution in any branch, except that of the 
saddlery at Walsall, where some good Government orders are being 
executed. 

The metal market continues in a very uneasy state. 
also copper have gone up since our last. he rise did not, how ever, 
take the trade by surprise. Ou Saturday the price of tin was advanced 
3s. per ewt., making common biocks 123s. 6d ; refined ditto, 1: } 
perewt. On ‘Tuesday an advance of one halfpenny per pound took 
place m the price of copper, making tough cake and tile £112 10s., 
and best selected £115 10s. per ton. 

Several manufacturers in Statlord are busily engaged in fitting up 
rooms for machines, several of which are now in the town, and will 
in the course of a few weeks be in active operation. 

Mr. Baylis, of Wolverhampton, proposes to form one rail of the 
fence, or hurdle, of tubing, and to connect the hurdles with union 
joints. By this means 





stock, 





a stronger fencing is obtained, and facilities 


are provided for conve ying water or other fluid for the purposes of 


irrigation, or for the use of cattle. At the Smichfield show Mr. 
Baylis exhibited this fencing and obtained numerous orders. 

On Monday afternoon a bi wv of fourteen years, named Woolescroft, 
who had beeu employed as engine tenter at the Rough Hey Colliery. 
Darlaston Green, was killed whilst at his employ. He had placed the 
working of the engine in the hands of a second person, and proceeded 
himself, whilst the engine was in motion, to lubricate certain of its 
parts from a considerable elevation. The poor lad was thus engaged 
when he fell in the machinery. The engine was stopped before it 
had gone half a turn after the accident; but it was too late—the boy 
was dead. The injuries he had rec eived were chiefly about the back. 
Some severe animadversions upon the employment of mere children 
to discharge so important a duty as the working of a colliery steam 
engine were made a few di: ays ago, it will be remembered, by the 


On every | 


Lord Ward's | 


Phe decision of 


Both tin and } 


| Willenhall magistrates. Instances of negligent working of pits in 
South Staffordshire continue to come to light. The Wolverhampton 
coroner 13 now investigating the cause of the death of three men who 
lost their lives at the Osier Beds Colliery, in consequence of the break- 
ing of the chain, on the 29th of December. H. G. Longridge, Esq., 
inspe ctor of mines, again attended the inquest, and gave evidence as 
to the state in which he found the pit chain and pulley and other 
machinery to which it had been attached. He deposed that on the 
1st instant he examined the winding chain and found two long links 
attached to the broken end, but the middle link was missing. He 
directed it to be sought for. It was now produced by Mr. Williams, 
the ground baili Witness required two short pieces to be cut 
off the chain where the break took place, which, with the piece 
of chain where the break had occurred, were also produced. He 
went on to state:—I am inclined to believe that the cause of the 
breaking of the chain was, that it fell off the pulley to the north side, 
and got jammed edgeways between the axle bearing and the pulley. 
The sudden drop and jerk would account for the “breaking of the 
chain. The holding-down iron strap, which was taken off in my 
presence, after examining the framework, &ec., I have required to be 
produced. The engine ends of the broken chain had pulled away, 
and broken off a portion of the pulley axle carriage. In its present 
state I tind the*pulley to be po of the vertical position; but this is 
possibly atteibut ible to the pull of the engine when the chain was 
joined. I cannot conceive any reason for the chain riding or climbing 
the pulley, except it has previously been out of the vertical position. 
I have examined the iron of whic’ the chain is made, and produce 
| some pieces of links which 1 had broken to test it. It appears re- 
| markable that although the long part of the link has a most excellent 
appearance and fibre, the part where the connecting link is joined 
| presents a crystalline form. It is to this circumstance that I attribute 
| the accident; but I cannot account for the chain getting off the 
| pulley, whic h is 34 in. in the “trod.” I consider the chai 
| 
| 

















fallen off the pulley, and jammed ede up between the carriage and 
thereby throwing the strain on the upper link, which “broke : 
and the others followed. ‘There are four chains worked off one engine, 
and by one engine man, leading to different shafts in various diree- 
tions, and at considerable distances, which I consider productive of 
danger, though customary in this district. The remarkable fact of 
the change in the nature of iron from a tibrous to a erystalli-ed form, 
| when placed in similar circumstances to those to which these chains 
are exposed, appears to require more consideration than has hitherto 
been given to it, and must always be productive of danger in case of 
any sudden jerk, no matter how excellent the links mi Ly have origi- 
The portion of the chain ir the engine, which did not 
be longer in the rps on what 
‘the pulley, 


pulley, 


| 
| 

| nally been. 
| go down the pit, appeared to me to 
| would be the lower side of the chain whea it dropped o: 

In reply to questions from the jury Mr. Longridge said A at the form 
| of the chain was as good as possible, if chains must be used, but he 
| thought the slipping out of a piece of “ blocking” (the wedges which 
| keep the links separate) might have thrown the chain out of gear. 

He thought the chain a safe one for work, supposing it did not get off 

the pulley, and was not subjected to violent jerks. 
| John Wilkes, the engine man, stated that it was the duty of the 
| field engineer to examine the chains three times a week, but in the 

week before the accident he only examined the chain at the pit in 
question once, Witness had heard complaints that the pit frame was 
chain had broken, all the links of one row having given way. 
A juryman mentioned a report that three men from Vilston had 
left the pit on account of the ats ute of the pulley frames 
| John Deakin, the butty, deposed that he bad drawn “the attention 
of the pit carpenters to the state of the pit frame, but they said they 
could not alter it. He also complained to the ground bailif!, who 
descended the pit with him, but the chain worked well in the shaft, 
The pit frame was not altered, and it was now working in the same 
condition as when the accident occurred. A late banksman, John 
Fereday, had complained to him that the chain did not run properly 
over the pulley, Fereday had lett his service without notice, but 
witness did not summon him before the magistrates, not considering 
it worth while. 

Mr. Williams, the ground bailiff, deposed that on the complaint of 
the butty he h: ad sent Coleman, the head carpenter, to set the pit- 
frame right, and that Coleman had reported to him that it had been 
done, When he went down with the butty he found the chain to 
work perpendicularly in the shaft, the skip keeping quite clear. In 
his opinion the chain had been dragged off through the practice of 
pulling the skip to the side of the shaft at the top, and thus caused 
the accident. This practice bad once nearly cost him his life, and for 
it he had discharged several men. He was now having the flanges 
which confined the chain to the pulley made higher at all the pits. 
The pit-frame was not out of perpendicular now. 

The jury thought Mr, Williams had given his evidence in a very 
proper manner. After some consideration a verdict of * Accidental 
death” was returned; but the jury wished the coroner to rebuke the 
ground bailiff! and the butty for not having mani‘ested a greater 
anxiety in getting the pit- frame placed in a proper position. ‘This 

as accordingly done. 

A serious conflict is now being waged with much bitterness on each 
side between the flint- glass makers and their employers. The former 
are determined by their union to regulate the number of apprentices 
that their masters receive; whilst the latter 
the union from being other than a provident society. 





Lhe strife is 


and is expected to be attended by a universal lock-out. 

An annual meeting of the members of the Birmingham Midland 
Institute has been held. Lords Ward, Hatherton, and Lyttleton, and 
Sir IF’. Scott, were present. A notice of the proceedings must stand 
over until next week. 

The birmingham Gas Company are getting themselves into a diffi- 
culty. ‘To compete with the Walsall Commissioners they have 
brought their main to that town, and reduced their price to a point 
considerably below the Birmingham scale. 
seem to be known by a correspondent to a Birmingham paper, who 
writes :—* Why the inhabitants of Birmingham should pay 4s. per 
1,000 for gas, while our friends at Walsall only pay 3s. 4d., I can- 
not conceive. 1] suggest we memorialise the Corporation of Walsall 








find us good customers. The companies here are very certain not to 
reduce until pressure from the public is brought to bear upon them. 
It was only by a threat to establish another company, aided by our 
most excellent member, W. Scholetield, Esq., that they reduced to 
ds. 1 trust the people of Walsall will support their representatives in 
| their spirited attempt to supply them with cheap gas, and prevent an 
| odious monopoly trom companies who have threatened to introduce 





. | their gas 


The Marquis of Anglesea proposes to go to Parliament for powers 
to build a new bridge over the Trent at Burton, and to borrow for 
that purpose £30,000 on mortgage. The following are the principal 
} condit ons of that application :—The Marquis of Anglesey’s estate to 

pay £020 per annum for forty years; in consideration of which the 
livbility of the Marquis to repair the old bridge is extinguished. This 
appears to be a permanent liability under a grant from the Crown 
estates to the tirst Lord Paget—the county of Statiord to pay £520 
per annum for forty years. The county of Derby to make tue like 
payment of £520 per annum for forty years. The county of Stafford 
and the e unty of Derby to make such further cecasioual payments 
|as the bridge commissioners shall require. ‘The matter came before 
the Derbyshire magistrates at the last quarter sessions. Mr. Richard- 
sou, of Burton, as the solicitor of the Marquis of Anglesey, explained 
that the Marquis did not shrink from repairing and maintaining the 
present bridge; but it having been built for pack-horses it was no 
longer adapted to the requirements of the town, and anew bridge 
was absolutely necessary. He believed he might say that £0,000 
would buy up the obligation of the Marquis, in addition to which the 
noble lord was prepared to give another £5,000, making £10,000 of 
the whole required. A motion of Lord Waterpark to appoint a com- 
mittee to meet the Marquis gave a to an amendment instructing 
the clerk of the peace to oppose the bill. In speaking to the ame d- 
ment, Mr. Cantrell, a magistrate, owned that the bridge was the 











to extend their mains to Birmingham, and I doubt not they will | 
| expect so much of it as relates to the 





out of the vertical position, and nine days before the accident the | 





are uniting to prevent | 


general throughout the country, is already acccompanied by a partial, 


This, however, does not | 


| them. 





most dangerous one in England; but the county of Derby was not 
bound to repair it, nor were they justified in bearing part of the 
expense of building another bridge. The Marquis of Anglesey, who 
owned the greater part of Burton, had land either letting at an 
enormous rent or selling at an enormous price in consequence of the 
improvement of the town; but whilst he derived the benetit from the 
increase of the town he sought to throw the burden of the new bridge 
upon the two counties of Derby and Stafford. The Marquis proposed 
to give one-third; but if the estimate was exceeded the counties would 
have to bear the loss and pay for all future repairs. Ifthe Marquis 
wished to have a new bridge let him build it under the inspection of 
the two county surveyors, and then it would become a county bridge 
by law. When the ‘subject was brought before the Staffordshire 
magistrates, Mr. Twemlow (the late chairman of Quarter Sessions) 
said the late Mr. Trubshaw, the county surveyor, had estimated the 
cost of a bridge at £12,500, but by the plan proposed, which was to 
repay the cost in forty years, the cost to this county would be £20,800, 
and th? whole cost of the bridge £62,400. Mr. Twemlow proposed 
that the clerk of the peace should be instructed to oppose the bill in 
Parliament. The Lord- Lieutenant said he understood that the whole 
cost of the bridge would be about £20,000, the sum Mr. Twemlow had 
mentioned included a sinking fund. He suggested that a committee 
should be appointed to meet a committee of the Derbyshire magis- 
trates and the agent of the Marquis of Anglesey on the subject. There 
were also two railway companies concerned in it. In the course of 
the conversation which followed, it was stated that the Marquis of 
Anglesey was liable to keep the bridge in repair, but not to widen it. 
Eventually it was decided that the bill should be opposed by the 
Clerk of the Peace for Staffordshire, and also that committees respec- 
tively of the Staffordshire aud Derby shire magistrates should meet 
upon the matter. 


QUANTITY AND AVERAGE VALUE PER TON OF THE IRON EXPORTED 
FROM LIVERPUOL IN 1857 AND 1858. 


The most interesting of the many trade circulars that come into 
South Staffordshire at this period of the vear is that of Mr. Frederick 
Robinson, metal factor, of Liverpool. Of the last circular that Mr. 
Robinson has sent out we make the following condensation :— 


Exports of Iron from Liverpool, 1857 and 1858. 
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! _— 
— a a of a | ‘ 5 
1858 to PIsiei3 3/8:9] 8s 
~ & = = = | me =i $ 
= 7 ms 4 
a ee OE 
United States. 54,067 | 2.821 9,062 8,011 1 105 |16,940 2) 94,650 
East Indies .. 22,267 | 3,813, 2,220) 5,161 2 151 | 1,038 19,253! 55,903 
W. Indies | | 
Ss. Ame | | 
Europea | ‘ ! 
and Mediter- 53,696 9,340 12,116 11,420 5,551 10,894 12,05 39 | 115,065 
ranean ports; 
China, 


Aus- | 
Africa | 





tralia, 


130,030 15,974 23 393 24,592 8.807 28,872 33.945 | 265,618 


Total Exports from Liverpool to all parts, 1857 to 1858. 

















Bars. Rods. | Hoops. | Sheets. | Plates. | Pigs. | Rails. Total Iron, 
| | | 
| | | 
1857....; 132,563 13,904 22,095 29,335 | 11,738 |16,267 61,506 | 287,4(8 
‘ | | i 
1858....' 130,030 15,974) 23,398 | 24592 | 8,807 28,872 33,945 | 265,618 


_Pri ices of Tron Free o on Board, in Liverpool, 1857 and 1858. 











sto 1858. 
Description. : 

Highest. pene Average. we Highest Lowest. Average 
Per ton, Per ton. Per ton, Ver ton. Per ton. Per ton. 
Zadigadi £2adi' £Zad/2a€4 £:4 
Merchant bars.......8 7 6610 0715 9 7 266 5 0612 6 
Staffordshire rails 812 671508 49 717 670077 9 

No. , Scotch pigs, 
GELB. cocccccsce 663004003 702188 0314 


Comparative Statement of Scotch Pig and Malleable Iron, &c., 
. ‘1857 to 1858. 
1857. 18538. 
Stock in Scotland in Dec. 31st.. 190,000 tons. 340,000 tons, 
Furnaces in blast 13 ,, eeee ae ws 





Make of malleable i iron in Scotland... 100,000 ,, eoee 90,000 ,, 
Average price of bars in Glasgow fo or 
the year 4. 10 ce ce oe oe £3 1s. eves £7 10s. 


THE AMERICAN IRON TRADE, 


The New York correspondent of a Birmingham paper thus writes 
n his last letter:—** The President’s Message will reach you before 
this, though my previous letters must have prepared your readers to 
tariff. On the subject of a 
reivisiou of the tariff with a view to increased protection, there is a 
difference of opinion between Mr. Buchanan and the Secretary of the 
Treasury. The former, warned by the admonitory voice of Fennsyl- 
vania in her recent election, is anxious, while increasing the revenue, 
to favour specially the iron interest, and to this end recommends the 
levying of specific instead of ad valorem duties. The iron men in 
effect require no higher protection than this change would afford 
The fluctuation and uncertainty of protection under the pre- 
Sent syste: is the evil of which they chiefly complain, being in fact 
a discrimination against them, as well as offering opportunity for 
false invoices. Thus; if iron bars should be worth 50 dollars per ton 
at our piers, a duty of 30 per cent. added would make their value in 
the market 65 dollars, at which price American iron would ina year 
or two supersede the imported article entirely (except perhaps some 
Norway and Russian brands), and in that case the revenue now 
derived trom the import of iron would cease. But suppose the supply 
to be so far in excess of the demand as to reduce the price of foreign 
bars to 30 dollars, the addition of an ad valorem duty to this would 
only raise the duty to 39 dollars, and American works would be com- 
pelled to cease their operations until the surplus stock of England 
was worked off, paying a reduced duty to the Custom House. Now 
a specific duty of so much per ton, charged upon every ton of iron 
imported, would, while yielding more revenue, have preserved an 
equal mean of price, so that in a given number of years its cost to the 
cousuwer would have been no more than the average between the two 
extremes. Such is the reasoning of the iron men here, and their 
arguments are now endorsed by the President. Mr. Cobb’s opinions 
are entirely opposed to those ot his chief. 

The adaptation of his recommendation would increase the duty on 
iron, and articles of birmingham manufacture, to 25 per cent., an 
advance of 1 per cent. on the present rates. What course will be 
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pursued by Congress can now only be mere matter of conjecture, and 
will doubtless be influenced in a great degree by extrinsic circum- 
stances and secret appliances; for my own part I incline to the 
opinion that Mr. Cobb’s advice will be followed. But in spite of a 
tariff regarded as extremely adverse, the iron interests of the country 
re decidedly improving, especially in Pennsylvania. The Pheenix- 
ville Company, which at this time last year was suspended and idle, 
is now consuming 3,000 tons of coal weekly, and other companies 
along the Reading Railroad route have resumed operations, the whole 
causing an increase in the demand for coal of 12,000 tons weekly. 
“In a former letter I alluded to the impetus recently given to the 
iron trade of Missouri, by the discovery of extensive coal beds in 
Illinois, and the completion of a railroad from the mines to the Ohio 
River, by which the coal is transported cheaply to Missouri. The 
ore now being worked in this last state is obtained from the celebrated 
€Pilot Knob, or iron mountain of Missouri. It is represented as a 
huge iron cone, rising from a plain, and surrounded by mountains on 
every side; its base being almost a perfect circle, and its top ter- 
minating in an apex, like a sugar-loaf. Its height is about 550 ft, 
and its summit about 1,470 fr. above tide water. The iron mountain 
covers a space of 500 acres, and by a careful calculation it is estimated 
to contain 220,000,000 tons of iron ore above the base, the ore yield- 
ing 65 percent. of pure metal. It is now seriously resolved to con- 
vert this remarkable projection into a merchantable commodity, and 
several capitalists have commenced the work in earnest. As a con 
sequence of the active development of the resources of Missouri (due 
chietly to German immigration), and asa corollary of the triumph of 
anti-slavery principles in Kansas, a numerous party, principally 
composed of the working men of that State who are opposed to 














at the first joint. The evidence at the inquest resulted in a 
verdict of “ Accidental death” being found by the jury. Elias Booth, 
the engineman, was called and examined, but was not sworn. He 
said that in consequence of the drum having been altered and made 
larger, the cage came up one stroke of the engine earlier, and he gave 
directions to Roe, a joiner, to make such an alteration in the length of 
the strap attached t» the indicator as would cause the bell to ring 
when the cage was sixty yards from the pi’s mouth, as before. On 
the present occasion the bell did not ring, and that was the cause of 
the accident. The bell never deceived him before, all the time he had 
been at the colliery. 

At the Ruabon petty sessions, Mr. J. Jukes, owner of the Erllwydd 
Colliery, near Pant, has been summoned for neglecting to provide an 
indicator and brake to the engine, and a steam gauge to the boiler, at 
his works, as required by the 6th and 7th general rules of the Coal 
Mines Inspection Act. The defendant was finded 4Us. and costs in 
each case. 

The colliery explosion at Bickershaw, which was noticed in last 
week’s ENGINEER, has resulted in the death of Robert Barrow, one of 
the four miners who were burnt. The others, it is stated, will recover. 
At an inquest held on the sufferer the jury returved a verdict of 
Accidental! death,” 

To the members of the Manchester Geological Society Mr..Joseph 


| Dickenson, Inspector of Coal Mines, has read a paper cn * ‘The Pres- 


| 


slavery, has lately sprung into existence, and is steadily increasing | 


in number. They tind their chances of employment becoming 
lessened by the competition of slave artisans, and the dayis not far 
distant when Missouri will be a free State. They came very near 
electing an abolition candidate for Congress at the last election; 
indeed, they claim to have been only defeated by fraudulent voting ; 
and their candidate, Mr. Blair, is now in Washington to contest the 
seat at present filled by his opponent. The advance of manufactures 
in Missouri will tend to bring about abolition, as slave labour after 
all cannot be made profitable in skilled occupations, and already, 
every week, slaves are being sold in Missouri to go further south. 
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Viaptct— Tue AMALGAMATED Society oF ENGINEERS— Report on 
SUNPERLAND HARBOUR—SUNDERLAND Dock: Proposed Terms of Sale— 
Liverpoo. Matters: Metirement «f Capt. Bevis, Admiralty Agent: The 
Mercantile Marine: Cus‘oms’ Duties at the Port: Pr dings of Loca? 
Bodies: Home Education t Word in Season)— Noxtuenn Items: 
Jarre Dock: <Archilecturai Association: The Har Memorial at 





Sunderland: The Tyne Piers: A Year's Bankruptcies—Campripck anD 
Bepronp Ramway—Covunty Surveyors: Norfolk and Northumberland— 
‘Tae Neonrotk Estrvary UNDERTAKING — OxrorD MippLe CLass Exami- 
WaTions —CurLMsForD Water SuprpLty—Gas: Soston and Louth—Tue 
Nene VALLEY DratnaGE — STEAM ENGINE FOR THE NORFOLK LuNaTIC 
AsYLUM — BurILpine COLLECTANEA. 





Tue iron trade of the Cleveland district appears to be in a satis- 
factory condition. Of sixty-five furnaces fifty-eight are in blast, and 
only seven out. During the past year there was considerable de- 
pression, us appears from the following data :— 





Out, Total. 
Furnaces on November Ist, 1857 ee 08 6 7 2 
i January Ist, 1858 oe >  —— 
a April Ist, 1858 .. 2. oe of of « 20 .... 63 
2m July Ist, 1858 i on” @ oo «6 18 « 63 
a October Ist, 1853 1c 1. 22 oe ov i « 65 


There are, it is said, indications of progressive improvement in trade. 
Several new furnaces are also in course of construction, viz., two at 
Eston, by the Clay Lane Company; one at Cargo Fleet, by the Tees 
Iron Company; and two at Middlesbrough, by Messrs. Snowdon 
and Hopkins. The sickle forge rs of Hac kenthor; e, Masborough, &e., 
have been endeavouring to enforce a demand for an advance of 10 per 
cent. The manufacturers allege that the wages they have paid are 
from 20 to 30 per cent. above those given in other places. The 
reaping machines, meanwhile, are gaining ground, and the manufac- 
turers are said to be fully employed. The trustees, under an assign- 
ment made by the late proprictors of the West Staveley and Silkstone 
Collieries have proposed a composition of 1s. in the pound to the 
creditors, provided all agree to accept that amount, and sign a re- 
lease, of the trade reports of the week are of a cheerful 
character. The shipping trade of the Wear is a little better, freights 
having ranged a little hi both foreign and coasting, trom the 
port of Sunderland. Several fine vessels have been launched from 
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| by Thomas John Taylor, who related that at the Piercy Mine, 


| that in the north of England there was an issue from a lerge poat 


| considerable disance, giving out at first 95 cubic ft. of ure-damp per 
| minute; it afterwards decreased to 70; subsequently it was recorded 


sure of Fire-damp in Coal Measures.” Mr. Dickenson noticed in- 
stances which had come under his own observation where it was 
evident, from the efiects, that the tire-damp had existed in a state of 
great pressure. In May, 1852, at a colliery in South Wales, where 
sixty-five persons were killed, the gas had burnt down the rvof, 
leaving a large hole above like a chimney, the top of which could not 
be reached with a long rod. Another instance in which great pressure 
of gas in coal manitested itself was in the Wigan five-feet, on the 
30th of January, 1855. The floor of the jit, in one part, was blown 
up by it, leaving a deep hole. From this the gas issued until the 
17th of February. These sudden outbursts, even where gas was not 
expected, show ed the necessity of constant care with the safety lamps, 
and of efficient ventilation. Mr. Dickenson, after enumerating other 
instances, quoted some remarks from a paper upon the subject 





under the river Tyne, a shaft was sunk to the depth of 320 yards, 
and the workings extended in different directions. From some 
cause the workings were suspended, but pipes were laid to the 
extreme to take away the air. The pipes, however, 
became over-flooded, and the fire-damp accumulated to such an 
extent that its pressure raised the water 19} fathoms high, then burst 
its way through. This was equal to a pressure of about 4) atmo- 
spheres, or more than 60 Ib. to the square in, It was well known 


rise, 


which was burnt on the surface, and lighted the gountry round for a 


as 34 ft., and was now declining. At Mr. Kyland’s colliery, at Wigan, 
the damp was conveyed and employed to light the smiths’ shops with, 
In one perforation through the seam, he (Mr. Dickenson) found it give 
out 10 cubic ft. per minute. Whenever a roof was noticed to bog 
the pressure of gas should be suspected and guarded againsi. At the 
conclusion a vote of thanks was accorded to Mr. Dickeuson for his 
paper, and some discussion took place upon it. AL! concurred that 
high pressure, in certain cases, existed. — 

A public meeting has been held at Knaresborough for the purpose 
of considering what steps shall be adopted in order to prevent the 
present railway accommodation being removed by the projected line 
of the North Eastern Railway Company through the centre of 
Ilarrogate and its Stray. ‘The proposed line was stigmatised, in the 





' course of other attacks upon it, asa bad one in its junctions, yradients, 


and curves; and it was alleged that it would cost £100,000 or 
£150,000 without any probable increase in the traflic. 1t was resolved 
that a deputation should wait upon the directors of the North Eastern 
Company, and lay the mens, of the meeting before them. Of course 
there is another side to the question, as the proposed line has received 
the approval of the North Eastern ¢irectors and shareholders. The 
Harrogate Improvement Commissioners have also, by seven to two 
votes, expressed their approval of the line. 

At the last meeting of the Manchester City Council, Mr. Councillor 





| Haworth called attention to the impure condition of the Bridgewater 


water (for condensation purposes) at Woodhead. 


the yards on the Wear—one, the Newcastle, is a splendid ‘rigate- | 
built ship of 2,000 tons, destined for the East India troop and pas- | 


senger trade. 
The inquest on the bodies of the two bovs killed a few days since by 


an explosion of fire-damp in the Tunnel Pit, belonging to Messrs. 4. | 


Taylor and Son, of Shevington—not Sleevington, as misprinted last 
week—was held on Friday. The evidence showed that immediately 


after the explosion some fire was found in the mouth of the level of 


George Fairhurst (a collier to whom the deceased acted as drawers), 
but none in the place where the boys were when it took 
place. Two stoppages were blown down. The explosion was 
not loud. The bodies of the deceased were not burned; they were 
suffocated by the after-damp. The explosion was occasioned by a 
quantity of gas igniting which was lurking in a sink or vacuum 
caused by the fall of roof, the colliers employed in that part of the 
mine being allowed to work with the tops off their safety lamps. 


| said the gas committee had appointed two competent engineers to | 


There was very little gas in the pit, and the usual precautions were | 


not required. The pit had been examined on the morning of the ex 
plosion, and no gas was then found. 
Mr. Peter Higson, the inspector, that both the manager and under- 
looker had been cautioned 
naked candies, and that he had, in September last, given to the 
Manager a written notice; but as it was doubtful whether Fairhurst 
had not gone to the fault with his naked candle away from his own 
workings, the jury returned a verdict of “ Accidental death,” but re- 
quested the coroner to censure the manager and underlooker for not 


obeying the orders of the inspector. Fairhurst is not expected to 





a] 


ident—resulting in the loss of seven lives— 
at the Agecroft Colliery, Pendlebury. The cage 
in which the men ascend from the pit is raised with great velocity by 
means of a high pressure steam engine. A string attached to the 





' Mt 
feartul collierv acc 


occurred last week 


Jt was shown by the evidence of 


| average attendance has been 193, or 
| the increase of students the council 
| staff of fourteen gratuitous teachers, 
axle of the wheel communicates with the engine-house, and rings an | 


alarm bell when the cage is within about sixty yards from the mouth | 


of the pit, as a signa 


1 to the engineer to slacken speed and use caution. 
By some means thi 


this contrivance appears to have got out of order, 
1 . ' . . 

and on the present oveasion the alarm bell did not sound. The 
engineer consequently did not check the speed of the engine until the 


cage was very nearly at the top of the shaft; he then became aware | 


that something was wrong, and looking towards the pit saw the cage 
had arrived close to the top. He made a desperate effort to apply the 
brake and stop the engine, but it was too late. The cage struck the 
beam with great violence, instantly snapping the wire rope, and the 
unfortunate men were precipitated to the bottom of the pit, a depth 
of between 20) and 300 yards. They were, of course, all killed on the 
spot. The cage was attached to the wire rope by four iron rods. 

hese, on striking against the head at the top of the shaft, snapped 


Canal. Formerly Hulme put its sewerage into the canal, but now it 
was diverted into the tunnel at Knott Mill; and he believed that an 
excellent remedy might now be applied, by using the discharge 
it would only ve 
necessary to introduce dam-bouards, of 4 tt, at Stretford, and the litt 
would only be 15 ft. Mr. Councillor Bowker said he believed the 
Bridgewater trustees would be ready to deal with the matter. Lie 
thought Mr. Haworth’s plan was practicable. After observations 
from other gentlemen ou the serious nature of the nuisance was 
decided to refer the subject tu the General Purposes Committee 

The committee of the Manchester Exhibition of Art ‘Treasures 
have presented to the corporation of the city a bust of bis Royal 
Highness Prince Albert (by Mr. M. Noble) ‘The council have 
accepted the bust with pleasure as “a memorial of the constant 
interest manifested, and marked patronage and support rendered by 
his Royal Highuess the Prince Consort, in order to secure the succes 
of an exhibition which will ever be memorable.” ‘The report of the 
committee for conducting the Exhibition states that the receipts from 
all sources amounted to £110,588, and that the balance in hand is 
£304 14s. 4d. Out of this sum a few small debts have still to be 
liquidated, so that the Exhibition has barely paid its way. 

The Manchester City Council propose to further extend their gas- 
works, and at the last meeting Mr. Councillor Curtis expressed an 
opinion that the receipts were not making a proportionate advance. 
Within the last few years (he said) the receipts had not varied more 
than £5,000. ‘There had been an extension costing £34,000, and 
now they were asked for £39,000 more. If they were only to increase 
their production of gas at the rate of £5,000 in three years, and ex- 
pend £30,000 or £40,000 each year, it would be necessary, he thought, 
to give full information on the subject. Mr. Councillor M*Dougall 











report upon meters, and to make a full and fair investigauon of the 
subject. With regard to the remarks of Mr. Curtis respecting the 
receipts, the first cause of the diminution was a fall in the consump- 
tion, last year, to the extent of £1,700, by the manufactories and 
mills not being fully employed. Then there had been a charge of 


: « | £5,400 more on account of the increased price of cannel, the full effect 
by him against allowing the men to use 


ot which had not yet been felt. 
gas there was also a less demand for coke, and they bad to sell it 
cheaper. These causes produced a diminution of gas profits. The 
proceedings of the gas committee were contirmed. 

At a meeting of the originators, members, and friends of the Sal- 
ford Working Men’s College it was stated, a day or two since, that the 


number of working men who have already joined the institution is | 
190, 


Some of the students have become members of two or more 
classes; the names on the several registers number 283, and the 
69 per cent. 
now require an increase in their 
Extended accommodation is re- 
quired, and the council are exerting themselves to obtain more com- 
modious premises. A large house and premises on the Oakfield 
estate, near the Peel Park, is considered suitable for the purpose. 
The amount required for the purchase of this building is £1,800. Re- 
ports have also been presented during the Jast few days from the 
kindred colleges of Manchester and Ancoats. With regard to the first- 
named institution the report stated that in the first term the | 
whole number of students entered was 231; in the s cond term, 195; | 
and in the third, 163. In the first two terms the members of the 
Mechanics’ Institution were admitted without fee. Hence, in the 
first term, 151, or two-thirds of the whole, were members of the 
Mechanics’ Institution; and in the second term the members of this 
class were 126, or five-eighths of the whole. In the third term some 
slight fee from members of the Mechanics’ Institution was required, 
and in consequence, in the term just closed, only seventy-one, or less | 


When there was a less demand for | 


In consequence of | 


than one half, were derived from this source. The actual attendance 
in class throughout the year was more than 65 per cent., a proportion 
quite as high as was expected. The proportion of students from the 
class of operatives had been steadily rising, and was now one-third of 
the whole. An examination is to be held at the end of June, and 
prizes and certificates awarded. The total income from donations 
and fees during the year had amounted to £99 5s. 2d., and the total 
expenditure to £95 19s. 6d. The report from the Ancoats College 
stated that in Anccats there was a population of 76,896 persons, and 
in the district there were large cotton mills, dye- works, &c., which 
brought together vast masses of labourers. The college was opened 
on the 27th of January, 1857, and the students were divided into two 
sections. From January to May, 1857, the register showed that 382 
eee between the ages of fifteen and forty, had joined the college. 

during the summer a gymnastic class had been the means of keeping 
the members of the college together to some extent, but since the 
commencement of the present session 154 members only had been 
enrolled. ‘This might be accounted for owing to the scarcity of work 
last winter on the one hand, which deprived the operatives of the 
means of paying the fees; and, on the other, by the fact that this 
winter they had been working overtime. 

At a meeting of the executive committee of the Leeds Chamber of 
Commerce, on Friday evening, the best meaus of promoting the 
growth of tlax in India—a question to which public attention has 
recently been called—was among the topics discussed. The sabject 
will also be brought forward at the next general meeting of the 
members of the chamber, 

The first stone of the Dillican viaduct, on the Lime Valley Railway 
at Low Gill, was laid last week. Before the stone was laid, the 
engineer, Mr. J. E, rrington (of the firm of Locke and Errington), 
delivered an address, stating that the occasion was one of much im- 
portance, inasmuch as the work about to be commenced was of great 
magnitude, consisting of a viaduct of eleven arches, of 45 ft. span, 
more than 100 ft. inheigh’, and containing about 400,000 cubic feet of 
masonry. ‘The stone was laid by Mr. W. A. F. Saunders, the chair- 
man of the board of directors, who was presented by Mr. Buxton, the 
contractor, with a silver trowel of elaborate workmanship, and a 
beautiful silver-mounted mallet. The chairman, after laying the 
stone, delivered an appropriate speech, in whic he congratulated him- 
self and brother directors on having got a contractor who bore a very 
high character for energy and perseverance, and he had no doubt this 
character would be fully sustained in the execution of this gigantic 
undertaking. He then alluded to the men, giving them some whole- 
some advice on their conduct, and stating it was the intention of the 
directors, assisted by the contractor, to establish a reading-room, 
which should be supplied with papers and periodicals for the use of 
the men, and that arrangements had beea made for the delivery of a 
lecture on the Sabbath. Mr. Buxton, in thanking the chairman for 
bis good wishes, assured him that nothing should be wanting on his 
part to insure good order, and to assist the directors in carrying out 
any plan for the improvement of the men. Convivial dinners for 
both masters and men wound up the day. 

Some of the branches of the Amalgamated Society of Engineers, 
Machinists, Millwrights, Smiths, aud Pattern-makers, bave been 
holding their annual social meetings during the last tew days. The 
funds of the general society are stated to amount to £40,000, and the 
number of members is reported to be 15,000, 

Messrs. Stevenson, C.E., of Edinburgh, have presented an important 
report to the River Wear Commissiouers with rega:d to certain im- 
provements in Sunderland Harbour, Messrs. Stevenson observe, in 
the course of their remarks:—“ We have carefully inspected the 
whole of the quays of Sunderland Harbour, from tue bridge down- 
wards, for the purpose of enabling us, in conjunction with Mr. Meik, 
the engineer wo the Wear Commission, to consider the practi- 
cability and expense of deepenmyg the lower part of the har- 


bour, in accordance with the views of the Royal Commis- 
sioners on Harbours of Refuge, as expressed during the 
investigation held by them at Sunderland, . . - In laying 


out the channel to be deepened on the Wear, we consider it best to 
keep the channel in the upper part of the river on the north side, so 
as to avoid interfering with the numerous slipways and docks which 
are situated on the south side. Atter reaching the lower ferry, the 
deep channel will pass most naturally to the south side. The proposed 
new quay, from the bridge to the lower ferry, will have a most bene- 
ticial eflect on the currents, while it will afford a large increase of 
accommodation.” Messrs, Stevensou sum up the results of the pro- 
posed plan by observing ;—* Lt will add fifty-two acres of deep water 
area for vessels to bring up in, while the facilities afforded by the ex- 
tended and improved quay room will be very considerable. It is, 
however, to the increased accommodation for vessels frequenting either 
| the dock or river that the proposed improvements owe ther chief 
value and importance, for it is almost impcssible to overrate the 
advantage, in such a port as Sunderland, of obtaining a place of shelter 
into which the ordmary class of cousung vessels may run at low 








water.” ‘They estimate the expense as follows :— 

S& «a, 
160 ft. sheet piling for protecting North Pierhead .. .. 1,280 0 0 

155 yards timber work fer protecting inner end of North 
7 <s ss <e- os — © oc 00 eo oc coo 4258 © 
150 yards timber quay at Commissioners’ Quay... .. .. 4,140 0 0 

630 yards timber quay on south side of river above Com- 
missioners’ Qua os 08 6 eee es ° 17,490 0 0 

000 yards timber quay on north side of river from Folly- 
omd Ce Drelige.. «2 00 00 so co os os os co SIO © @ 
Removing quay on north side of river at Ferry-stairs. . w6 0 WU 
11,762 yards of excavation of rock in bed of harbour .. .. 5,881 0 0 
448,505 yards dredging , os we oe ee -. 14,9062 3 4 
4 
Add 10 per cent, for incidents .. S 





£86,110 0 0 
The engineer (Mr. Mcik) has been directed to prepare an estimate 
| of the cost of deepening the river trom the bridge to some distance 
above the staithes, and to submit the same to the next meeting of 


| the commission. 
report is deferred. 
| The directors of the Sunderland Dock Company have informed the 
River Wear Commissioners, that they are prepared to sell the dock 


The further consideration of Messrs. Stevenson’s 


jon the following terms:—Tbe commissioners to pay on the original 
shares for the years ending 
| June, 1860 and IsGL 6. we eee +s «+ o 3 per cent, 
| » 1862 ,, ses 2 te me et owe RE Cw 
»» isda ,, 1865 .. ee . o +e oe oe 4 9° 
»» 1866 ,, 1867S. ie co - is a 


And, in the event of the shipment of coals in the dock exceeding 
| 650,000 chaldrons in any year after 1867, then tive per cent. in per- 
| petuity. The four per cent. preference shares to participate in the 
increased dividend; above that amount the same as the original 
shares. ‘The five per cent. preference stock to be paid that amount. ‘The 
| 





commissioners to have power to pay off all description of shares at 
par. ‘The subject will be turther discussed by the Wear commissioners 
on the 19th inst. 

| _ As regards Liverpool matters it may be stated that Captain Bevis, 
R.N., after a connexion of twenty years with the port as Admiralty 
packet and transport agent, is about to retire from tuat ollice. Some 
of the principal owners of ships and steamers have commenced a sub- 
scription for a testimonial. At the last monthly meeting of the 
Liverpool Mercantile Marine Service Association it was reported that 
the Conway, a 20-gun frigate, now lying at Devonport, has been 
substituted by the Lords of the Admiralty for the Vestal, which was 
at first intenued tu be appropriated by them for the purpose of the 
school-ship in connexion with the association ; and that tue Conway 
will be fitted up by the Admiralty in the necessary details, and 
moored in the Mersey. Captain Anderson, in the course of some 
observations bearing upon the schoolship, said, the education of boys 
for the sea would be a great advantage in every point of view, and 
prevent many of those difficulties which too frequently occur on 
shipboard. ie suggested that testimonials or diplomas should be 
given to seamen for good conduct, and that in connexivun with the 
proposed school they should also have a school on shore. Captain 
Reed spoke in commendation of the proposed school system, which 








38 





THE ENGINEER. 





Jan. 14, 1859. 








he thought would go far to remove many of the evils now complained 
of, and raise the moral standard of seamen. He also suggested for 
consideration whether the school system might not be extended to 
vessels at sea, conceiving that it might be so adapted as not to 
interfere with the ordinary discipline. The receipts at the Liverpool 
Custom House varied very little in 1858, as compared with the 
previous year. In 1858 the amount received was £3,628,400 against 


£3,627,455 in 1857. At a meeting of the Toxteth Park 
commissioners a letter was read from Mr. Newlands, the 


borough engineer, requesting that his position in relation to the 
board should be clearly defined. It appears that an altercation had 
taken place relative to the duties of the engineer, who is not a salaried 
servant of the board, but has, on one occasion, received a present of 
£100 in acknowledgment of the very valuable services he had 
rendered. A resolution wae carried by 6 to 4, regretting that Mr. 
Newlands should have any reason to complain, and requesting him to 
continue his professional assistance. At the last meeting of the Birken- 
head commissioners a report was read showing that the number of 
buildings constructed or altered in the township was, in 1849, 47; in 
1850,65; in 1851,77; in 1852,47; in 1853 29; in 1854,35; in 
1855, 83; in 1856, 261; 1857, 215; and in 1858, 251, making a total. 
in ten years, of 1,090. At the monthly meeting of the Wallasey 
commissionere, the ferry committee submitted a lengthy report, de- 
tailing negotiations with Messrs. Coulborn for the purchase of the 
Seacombe, Egremont, and New Brighton Ferries. Mr. Rudd, the 
late manager of the Woodside Ferry, had estimated the annual work- 
ing expenses of the three ferries, with six boats, at £10,468. The 
boats and plant, he stated, he was unable to value, Messrs. Coulborn 
having declined to give him authority to do so, but he considered six 
new boats suitable for these ferries could then be built for £33,000 
After an interview with Messrs. Coulborn, the committee had recom- 
mended an offer to be made to Messrs. Coulborn of £30,000 for the 
purchase of their interest in the Egremont and New Brighton Ferries, 
the lease of Seacombe being also transferred to the board, the pur- 
chase-money to be payable one-half in cash, and the remainder by 
the mortgage of the board, bearing interest at five per cent. for a period 
of ten years, and the boats to be taken by the board at a valuation, 
and to be paid for in like manner. ‘The recommendation of the com- 
mittee having been approved by the board at its last meeting, the 
offer was made, but rejected by Messrs. Coulborn. Further attempts 
at negotiation proving fruitless, the committee observed in their 
report, “the only course is to give Messrs. Coulborn notice, in writing, 
under section 38 of the Wallasey Improvement Act, 1858, re- 
quiring them to signify whether or not they are willing to treat with 
the local board for a fall of their interest in the said ferries, and to 
proceed to have the consideration to be paid and the terms and con- 
ditions of such purchase settled, in case of difference, by arbitration, 
as provided by the Act.” It was resolved that this should be done. 
According to the estimates of the finance committee of the birkenhead 
eommissioners, the Birkenhead Ferry revenue for the year ending 
April next will amount to £24,466; the gross expenditure is calcu- 
lated at £16,766. A rather noticeable paper on “ Home Education 
considered with Particular Reference to the Training of Mechanics 
or Operatives’ Children,’ has been read before the Historic Society by 
Mr. Hugh Shimmin. The paper urged that, notwithstanding the 
advance of intellectual training at school, the training at home was 
becoming less effective or more n: glected. Schools were now expected 
to do everything, and the parents rested satisfied by the merely 
handing thrir children over to the school teacher. ‘The home training 
of the last generation was contrasted with what was seen now, and the 


not being precluded from chamber practice; and his services wer® 


necessarily required to be connected with that of surveyor of county 
buildings. By Act of Parliament, bridge surveyors had all the powers 
of surveyors of highways. The applications would be numerous, and 
to give ample opportunity it was recommended that the matter 
should be left open until the sessions at which the appointment was 
made. It was further suggested that, until the Easter sessions, 
when the vacancy would require to be filled, the services of Mr. 
Welch’s foreman should be retained. Mr. Hodgson Hinde moved 
that it was expedient to confine the duties of the bridge surveyor to 
be appointed to the superintendence of bridges only, as originally 
committed to Mr. Welch, on the ground that many civil engineers, 
who would be most efficient superintendents of county bridges, 
might be incompetent to superintend the architectural works 
of the county. It might then be a question whether they would 
employ a county architect with the remaining £200 a year, or leave 
it open to appoint architects for particular buildings as they were re- 
quired. Sir Matthew White Ridley, Bart, thought that if they 
appointed two persons, with a divided responsibility, it would intro- 
duce confusion ; besides, it was unnecessary so to do, as he considered 
that gentlemen might be found quite competent to undertake the 
duties combined. He moved, therefore, an amendment, that the 
offices of bridge surveyor and county architect be confined to one 
officer, whose duties should be defined by a committee. Mr. Hugh 
Taylor seconded the amendment, remarking that they would get one 
good officers for £60 a year, whereas, if they divided this sum between 
two officera, they would get but indifferent ones. The amendment 
was carried by ten to four. On the motion of Sir M. W. Risley the 
committee to define the duties was appointed, and it was agreed that 
they should present a report to the adjourned sessions, in February, 
with a view to the appointment being made at the Easter sessions. 

The Lynn town council have declined to pay the last call of the 
Norfolk Estuary Company for one-third of the £5,476, on the ground 
that the certificate was not in conformity with the Estuary Act, the 
works claimed for not being of such a nature (it is alleged) as would 
render the claim valid. 

Steps are being taken to secure the benefit of the Oxford Middle 
Class Examinations for the eastern counties, and to select Ipswich as 
acentre. A meeting was he!d with this object on Monday. 

Mr. F. Chancellor, surveyor to the Chelmsford Local Board of 
Health, has just presented an elaborate report on the water supplv of 
that town. The population of Chelmsford amounts to about 8,000 
persons, living in 1,600 houses, of which 1,200 are connected with the 
water mains of the Board of Health. The consumption is estimated 
at 95,000 gallons per day at present, but Mr. Chancellor considers— 
looking at the demand in other towns—twenty-five gallons per head 
a safe basis, so that when all the houses in the town are connected 
with the mains Re estimates 200,000 gallons per day will be 
required. ‘The country round Chelmsford is destitute of springs of 
suflicient calibre to meet this requirement; and after a very 
careful consideration, Mr. Chancellor arrives at the conclusion that 
an artificial lake containing 1} acres (described as abounding in 
springs, and containing 2,500,000 gallons), at the foot of the railway 
embankment on the north side of the town, would be the best source 
of supply. This lake was formed during the construction of the 
railway, and as the water is of a better quality than that obtained 
from other sources, Mr. Chancellor proposes to conduct it by means 
of iron conduit pipes to a filtering tank to be constructed in the Board 
o! Health yard. Mr. Chancellor further developes his views as follows: 





distinguishing features of the time were illustrated by the increase of 
intemperance amongst females, the rage for public amusements, and 
the inordinate love of dress. Facts in support of the views advanced 
were adduced, and the evils resulting from the neglect of home 
training were shown in the degeneracy of female servants, and the 
depravity which so much abounded amongst the working-classes, In 
noticing the rage for amusements as one of the distinguishing pecu- 
liarities of the day, Mr. Shimmin said it was expected that men 
might be fiddled into morality and sung into religion. 

Jn the north a few matters of interest are reported. The first cargo 
of coals was shipped in Jarrow Dock yesterday week. The cotler- 
dam having been sufliciently cut away, a large river barge, belonging 
to Messrs. Losh, Wilson, and Bell, in the tow of a steamer, was 
passed into the gates in the forenoon, and locked into the dock. The 
barge was towed to the further end of the dock, and hauled under 


A train of one hundred wagons of small coals | 
| 








one of the spouts, 
was waiting above, and being run down, three at atime, along the 
self-acting incline to the top of the spout, were discharged into it, and 
thence into the barge, At three o’clock the barge was towed out 
again in the presence of a great number of people, and amidst loud 
cheering, &e. There are now 23 ft. of water in the sill of the dock, and | 
14 ft. water in the channel, which is being dredged to 25 ft. The 
more formal and complete opening of the dock will take place in a 
few weeks. A “ Northern Architectural Association ” has been formed, 
and already numbers twenty-six members. Tie committee for 
promoting the erection of a memorial in honour of the late General 
Havelock, at Sunderland, have agreed to invite artists to send in designs 
on or before the 7th of February. The monument is to be erected in 
the Mowbray Park, and the cost is not to exceed £1,500. The 
promenade on the north pier at Tynemouth is to be thrown open to | 
the public in a few months. A few days ago a blasting operation 
took place at the Trow Rocks at Shields. Upwards of 22 ewt. of 
powder was used on the occasion, and a large quantity of rock was 
removed for the Tyne piers. The number of bankrup'cies gazetted 
in the Neweastle district in 1858 was fifty-nine ; in seven previous 
years the average was thirty-six. The district bank stoppage and 
liquidation has probably had something to do with tis, 

At a meeting of the Cambridge town council the Parliamentary | 
committee reported that they had considered the notices of an ine | 
tended application to Parliament for the Bedford and Cambridge 
Railway, and desired the council to express to the directors their 
opinion that the erection of a new passenger station near the town 
was necessary, the present Eastern Counties station being too far dis- 
tant, ill-arranged, and inconvenient. [This point is well put.] The 
committee also observed that it was desirable to construct a bridge 
over the railway where it crossed the Trumpmgton-road—a sugges- 
tion to which the committee of directors have acceded. 

There has been a good deal of grumbling among t!e Norfolk | 
county magistrates with reference to an excess on the estimates de- | 
livered by the county surveyor, Mr. J. Brown, for certain extensive 
works which have been for some time in progress at the county 
lunatic asvlum. ‘The county surveyor admits that there has been an ex- | 
cess of £3,214 10s. on estimates of £19,925; but states that an advance 
in building materials took place, that labour was scarce, and that some 
alterations and deviations were made in the plans. The committee 
of justices, in who-e hands the management of the asylum is placed, will | 
not admit that Mr. Brown has altogether satistactorily explained | 
the discrepancies between the estimates and expenditure, although 
it is generally conceded that the works have been well executed. A | 
long debate took place at the sessions held on Friday, and a com- 
mittee was appointed to take into consideration the duties and emolu- 
ments of the oflice of county surveyor. It was further agreed that 
Mr. Brown should be reappointed at Easter for six months only, and 
that at the expiration of that time the office should be considered 
open, with a new salary and under new conditions. The salary 
attached to the office has been the enormous sum of—£60 per annum ! 
advanced a few years since to £75, and three per cent. upon all works 
above £500. The magistrates appear now to have come to the con- 
clusion that a higher salary must be paid than they have accorded to | 
Mr. Brown, who has been in office twenty years. A somewhat | 

' 
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| 
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similar question has been discussed by the Northumberland magis- 
trates, in consequence of the necessity of appointing a succe-sor, in 
the oftice of surveyor of county bridges and buildings, to the late Mr. 
IH. Welch, who died on the 2ist of December last. From a statement 


submitted by Mr. Eliott, deputy clerk, as drawn up by Mr. Dickson, 
clerk of the peace, it appeared that Mr. Welch was appointed county 
bridge surveyor in 1831, at a salary of £400, and that in 1839 he was | 
also appointed surveyor of county buildings, at a further salary of | 
£20), making for the two offices £600, Mr. Welch at the same time 





| been placed in the Norfolk Lunatic : 


| inhabitants in that locality.—The vexed question of the Manchester 


—“The end of the pipe in the lake will be 4 ft. below the surface, 
and will be protected by a perforated cage to prevent the admission 
of leaves, and other coarse matter. The filtering tank will have a 
filtering area of 1800 superficial feet, which would be capable of 
filtering 100 gal!ons per minute; and the tank would hold, when full, 
80,000 gallons of filtered water. The filtering medium would consist 
of *Ransome’s Filtering Slabs,’ which, although more expensive at 
first, are easily cleansed, and thereby effect a large annual saving. 
I might observe, in passing, that these slabs have been used at the 
5S uthampton Waterworks, and, in answer to a note, I have received 
a very satistactory reply upon the subject from the engineer to the 
works, The filtered water would then be conveyed by a short pipe 
into a well about 25 ft. deep, outside the present engine-house, in 
which would be placed a three-throw pump, which might be made up 
of portions of our old pumps. By means of sluice cocks at the 
proper points, the water could be immediately brought into the pump- 
well. From the pumps, I propose to lay down a 10-in, main direct 
to the reservoir at the top of Long Stumps, without any branch 
therefrom, save one with a stop cock to connect this new main with 
the old main in the Board of Health yard; and thus the water would 
be pumped up into the reservoir direct.” Mr. Chancellor, after going 
into further details in reference to the mode of working the supply, 
States that he proposes to erect a water-tower about 80 tt. high at the 
works. The board have expressed themselves much indebted to 
Mr. Chancellor for his report, and have agreed to defer the matter in 
order that the levels of the lake and also of the river may be taken, 


| that the water in the river may be tested, and that other inquiries 


may be made. 

The Boston Gas Company propose an addition to their works of a 
large gasholder, exhauster, &c. Mr. R. P. Spice has received in- 
structions to prepare the plans and estimates. ‘The Louth Gas Com- 
pany have advanced their charge for lighting the public lamps 53. 
per annum on each lamp. 

Yet again Wisbeach and the river Nene. At the last meeting of the 


| Wisbeach town council a committee, appointed Dec. Srd, to take into 


further consideration the state of the river Nene and the works of the 
Nene Valley Drainage and Navigation Improvement Commissioners, 
stated that after making inquiries they unanimously recommended 


| Mr. Thomas Page, of Middle Scotland-yard, as the engineer to con- 


sult with the corporation upon the state of the river. A very pro- 
tracted discussion upon this point resulted in the adoption of the 
report of the committee, and an order to invite Mr. Page to confer 
with the corporation upon the state of the river. On the motion of 
Alderman Watson an order was also made for proceedings to be 
taken (at the expiration of the time specified in a notice to the Nene 


| Valley Commissioners to remove the dams) before the magistrates, 


with a view to the immediate removal of the obstructions in the river. 
Under the supervision of Mr. Naylor, C.E., a 6-horse engine has 
ic Asylum. The boiler will also 
supply steam for the laundry, cooking, heating, &c. 
At Bury (Lancashire) it is stated that the original estimate for the 
new workhouse was £5,000, and that positively more than £20,000 
has been expended! ‘The Rochdale town council have agreed to 





| take half an acre of land at a rental of 14d. per yard, for the purpose 


of erecting another gasometer 100 ft. in diameter. At a meeting of 
the Manchester city council last week, Mr. Alderman Goadsby stated 
that, as the new Smithtield Market Hall was on the point of com- 
pletion it was the wish of the markets committee that every member 
of the council would see it, and say how tar their views had been 
carried out. One reason for this was, that the committee proposed to 
ask permission of the council to erect a similar market in London- 
road, as it would be a great accommodation to a large number of 


post-otlice seems in a tair way of settlement, although the gale goes 
down with a heavy ground swell. At the last meeting of the city 
council Mr. Alderman Heywood moved, “That inasmuch as the 
post-office authorities have decided to erect a new post-office on the 
site of the Queen’s Theatre, and other properties adjoining, this council 
authorises the mayor to communicate to the Postmaster-general the 
willingness of the corporation to afford every assistance in the fur- 
therance of the bill through Parliament, and in arranging with the 
owners and occupiers interested in the properties which are required 
to be purchased.” Mr. Councillor Green did not see why the Govern- 
ment should have had to spend £70,000 of the public money upon a 
site, when the council covld have sold them one which would have 
answered ali the purpose for £20,000. Mr. Councillor Cottrell con- 
sidered it was £0,000 of the public money thrown away. The re- 


described as having been very valuable and efficient. The office of 
bridge surveyor was explained to be one ordered by statute. but not | 


AND THOMPSON’S SCOTCH IRON MARKET 
REPORT FOR 1858. 


| Tur state of the Scotch pig iron trade during the past year has 
been such as might have been expected after the severe crisis 
of 1857. The price has been unusually steady—speculation has 
been less keen, and produced small variations in price—foreign 
shipments have considerably decreased, and local consumption has 
fallen from 312,000 tons to 275,000 tons. At the beginning of 
the year a speculation for a rise was commenced in Liverpool, and 
in the months of January, February, and March, the price 
gradually advanced from 52s. to 60s. per ton; but it soon became 
evident that the rise was premature, and that the trade had been 
too violently shaken during the crisis of last year to recover so 
rapidly. The result was, that before the end of April the price 
had receded to 52s.—the figure at which the advance began, and 
since then quotations have ranged between 52s. and 56s. per ton 
for mixed numbers warrants. 

Tt was anticipated by some, that iron would have declined at 
some time during the year to the prices which ruled after the 
panic of 1848 ; but such calculations have been erroneous, and it 
is now generally admitted that since then the cost of producing 
iron has increased fully 12s, per ton, making the present price 
quite as unremunerative to the makers as it was at the time we 
have referred to. 

The average price this year is 54s. 6d. per ton, showing the 
great depreciation of 14s, 6d, per ton as compared with last year— 
the average of which was 69s. per ton. 

We have given above, various statistics of the trade—the most 
noteworthy of which is, the addition to our stock this year of 
nearly 150,000 tons, making the total stock 337,000 tons. 
Another fact claiming attention is, that notwithstanding the con- 
tinuance of low prices, there are to-day 131 furnaces in blast 
against 123 same day last year; and there are five new furnaces 
in course of erection. 

Nothing will show better the lifelessness of our market during 
the past year than the statement that the extreme fluctuations 
have only been 8s. per ton, whilst in the previous year the price 
varied 30s. per ton. 

Regarding the prospects for next year, the present state of trade 
is not very encouraging. Orders for spring shipments are as yet 
apparently not very extensive ; and in our own district, although 
some of the consumers are very busily employed, the majority 
have very few orders, and some are almost altogether idle. With 
a continually increasing stock, and the anticipation of at best 
only a very gradual revival of trade, we cannot look forward to 
much higher prices for 1859 than we have had this year; nor do 
we expect that for a year or two yet we shall have that vigorous 
activity of trade which characterised the few years previous 
to 1857. 

The closing quotations to-day are for mixed numbers warrants 
o4s. 6d. per ton, and for No. 1 and 3, G.M.B., 53s. 3d. per ton. 


SHAW AND Tuomson. 


| SHAW 


Glasgow, Dec. 31, 1858, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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The new year has opened very favourably in the metal market, the prices 
of most descriptions having advanced, with prospects of greater activity 
than it has exhibited during the major portion of the past year. 

Rals and other descriptions of iron are confidently expected to advance 
somewhat towards the close of this month. 

Scotca Pie Iron is not quite so firm, the quotations for mixed numbers, 
G.M.B. close at 53s, 3d. for cash, and 54s, 6d. three months open. The 
shipments for the week ending the 12th inst. were 4,500 tons against 7,000 
tons the corresponding date last year. 

SPELTER has declined during the last few days to £23, at which a few 
parcels have changed hands. Market closes rather dull. 

Correr.—The English smelters announced an advance of 3d. per pound on 
the 1/th inst., at which the market is very firm, and a similar rise before long 
is not improbable. 

Leav.—An improvement having taken place in the demand for this article, 
prices are quoted 10s. higher. 

Tin.—An advance also took place in tin on the 7th inst. of £3 per ton on 
common, Banca and Straits have participated in this advance and cannot 
be had under £130 and £129 respectively. 

Tin PLates. Some makers have raised the price 6d. per box in conse- 
quence of the advance in Tin ; those who have made no alteration as yet 
are expected to join the movement shortly. 

MOATE and CO., Brokers, 
65, Old Broad-street, 


TIMBER. 
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Exutsit1on tN 1861.—The Society of Arts has addressed circulars 
to all the members in town and country, requesting to have their 
suggestions as to the best mode of carrying out the proposed Exhibi- 








solution was passed, with two or three dissentients. 


tion in 1861. Many valuable ideas will, doubtless, thus be elicited. 
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ON THE ATLANTIC CABLE. 
By J. N. Hearper, Electrician, Plymouth.* 


THE suspense and anxiety occasioned by the present unsatisfactory 
condition of the Atlantic Telegraph Cable have afforded oppor- 
tunity for an endless amount of speculation as to the cause of 
failure, and the prospect of ultimate success, and for an infinite 
variety of propositions for new forms of cable, intended to prevent 
the liability to accident and remove the objectionable peculiarities 
of the present one. These have included some of the most ridi- 
culous schemes that could well emanate from individuals quite 
unacquainted with the subject. 

During the last twelve months the journals have been teeming 
with notices of new patents, many of them for the revival of con- 
trivances which have long become obsolete, but which appear, 
nevertheless, to be quite new to the present projectors. Some have 
gone so far as to patent impossibilities, whilst others, better in- 
formed, have introduced some valuable improvements, 

In the cure of any disease it is generally admitted that the dis- 
covery of its cause is half the battle; and it will be the object of 
the present paper to examine a few of the peculiarities of submarine 
cables in general, and the Atlantic Cable in particular, together 
with the electrical appliances employed for the latter, with a view 
of ascertaining, if possible, the suitability of the means to the end, 
and thence drawing some practical conclusions, which it is hoped 
may serve for future guidance. 

In order to do this, we must take a brief view of the different 
conditions and functions of atmospheric and subaqueous lines, and 
the phenomena to which they give rise. 

With a freely insulated atmospheric wire, that is to say, with a 
wire suspended in the air by insulating supports, after the manner 
of our ordinary telegraph wires, the study of the phenomena de- 
veloped in working through it is comparatively simple, and the 
laws easily deducible. They resolve themselves principally into the 
relation between the electro-motive force of the battery, and the 
resistance of the wire through which the current has to pass. I 
use the term resistance because it isa more significant term than 
the converse one of conducting power. It was formerly the custom 
to designate metals conductors of elictricity ; and so they are to a 
certain extent, but they are all relatively so. and the best conducting 
of them afford a certain amount of resistance. By the use of suit- 
able instruments the relative degrees of conducting power of the 
various metals, or of different samples of the same metals, or, in 
other words, their relative resistances to the force of the electric 
current, can be accurately determined. 

The society will remember that in the year 1842 I exhibited a 
magnetometer, which I had invented for determining the relation 
between the electro-motive force of different voltaic arrangements, 
and the resistance of conducting wires under various conditions, as 
well as the influence which these modifications exerted over the 
development of magnetism in iron. For this invention I was 
honoured, in 1844, with the prize silver medal of the Royal Corn- 
wall Polytechnic Society. The engraving and description of the 
instrument will be foundin the report of that society for 1844. In 
April, 1845, I exhibited the instrument at the London Institution ; 
and an account of it was given in the “ Electrical Magazine,” 
vol. ii., p. 133. More recently an engraving and description of it 
have appeared in Dr. Noad’s Manual of Electricity. 

The instrument is now before the society ; and I have introduced 
it this evening because great stress has been of late laid upon the 
valuable results arrived at by the employment of a magnetometer, 
to the invention of which Mr. Whitehouse, the electrician of the 
Atlantic Company, has laid claim, and with which, to use his own 
expression, he weighs the strength of the current. Mine con- 
sists of a long and delicate steelyard, which is supported 
between two iron pillars, about 30 in. high, firmly fixed 
in a heavy base-board about 4 ft. long and 1 ft. wide. From 
the short end of the lever hangs a steel hook for holding 
the keeper, with a contrivance for raising or depressing it, 
Magnets, of various kinds, can be fixed vertically en the base- 
board, under the keeper. One of the most useful forms of 
magnet is a U-shaped one about 12 in. high and 1g diameter. Upon 
its poles is coiled a rope, consisting of twenty-four strands 
of No. 16 copper wire, each 12 ft. long, covered with cotton, 
and varnished previously to twisting. The form of wire rope 
is preferred, as every strand bears the same relative position 
with regard to its power of influencing the magnet. The ends 
of these wires are severally connected with twenty-four pairs of 
binding screws, fixed in a flat piece of mahogany in front of the 
magnet, in such a manner as to admit of their being joined in 
various modes, either collaterally or consecutively. For example, 
they may be made to form a short conductor of 12 ft. in length and 
twenty-four wires in thickness; or they may be united end toend, 
to form one continuous conductor, 288 ft. in length, and a 
single wire in thickness; or they may form any intermediate 
length and thickness. The only difference between Mr. White- 
house’s magnetometer and mine is, that he has placed his magnet 
horizontal, whereas mine is vertical. I do not mean, for a 
moment, to imply that Mr. Whitehouse derived his ideas from 
my instrument; but I merely wish to state that mine was 
made and its construction published sixteen years since, whilst, 
I believe, Mr. Whitehouse’s magnetometer is not yet three years 
old. 

The mode in which I apply this instrument, to ascertain the 
resistance of any conducting circuit as compared with any other, 
is to introduce into the circuit between the voltaic battery and 
the magnet a known length of wire to be tested. The amount 
of attractive force developed by it is then noted, the wire removed, 
and another wire substituted for it. The attractive power is 
again noticed, and should it vary, the length of the wire then in 
circuit is increased or diminished until the attractive force is made 
precisely equal to that of the first experiment. Their relative 
resistances, or, in other words, their relative conducting powers, 
are thus easily determined. For instance, supposing that the 
diameters of the wires are precisely equal, their relative resistances 
will be in the inverse proportion of their respective lengths, so 
that if a wire requires to be reduced to half the length of another 
wire of similar thickness to produce the same effect, it shows that 
it has only half the conducting power, or, in other words, double 
the resistance. 

Secondly, their lengths being equal, their relative resistances 
will be directly as their mass; for the wire which requires to 
have its thickness increased to produce an equal effect, offers the 
greatest resistance, and is the worst conductor. It is for this 
reason that when iron wires are used for telegraphic purposes, they 
Tequire to be very much larger than when of copper. 

By means of this instrument the society will recollect that I 
determined many of the relations between the energy of certain 
voltaic arrangements and the conducting power of various wires 
under different conditions; and though it might appear strange, 
yet it is a fact, that the results which I obtained and detailed to 
the society from fourteen to sixteen years since would, if I 
Were to publish them now, be quite new to the scientific world. 
The laws of electro-motive force and resistance have, however, 





* Read at the Plymouth Institution and Devon and Cornwall Natural 
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been determined by instruments of a different character, such 
as galvanometers, voltameters, &c.; and it is satisfactory to find 
that they correspond with the results obtained by the present 
instrument. 

These laws being determined then, their operation in con- 
nexion with the transmission of electricity through atmospheric 
wires is, when sources of error are carefully excluded, very con- 
stant and definite; but in the action of subaqueous conductors 
a new class of phenomena present themselves, in addition to 
and altogether different from those already referred to. A wire 
coated with gutta-percha and plunged in water, represents a 
Leyden jar of great length and small diameter. The wire is 
the inner coating, the gutta-percha or other insulating substance 
is the dielectric and represents the glass, and the water is the 


I do not here intend to discuss the merits of its mechanical 
arrangement, such as the propriety or impropriety of coating it 
externally with wire, or its suitability or otherwise for the pur- 
pose of a deep-sea cable, though I consider that it is far from 
being the best form that might have been adopted for the purpose, 
since no provision is made to enable each element of which the 
cable is composed to take its own due proportion of the strain 
to which the whole might be subjected. I wish to confine myself 
more particularly to a consideration of its electrical qualities, 
which, from the very first, I have unhesitatingly disapproved of, 
not only publicly but privately in frequent friendly discussions 
with Mr. Whitehouse, the electrician of the company, with whom, 
though I have the highest respect for his talents, I happen to 
differ very widely upon some important fundamental points. 





outer coating. If a coil of Wire, insulated in this way, be im- 
mersed in a tank of water, with its two ends out of the water, we 
shall have a Leyden jar whose coated surface will depend upon the | 
length and diameter of the included wire ; and if a charge of | 
electricity be communicated to this wire, either from an electrical | 


machine or a voltaic battery, that charge will be retained for a 
certain time, and the wire may be subsequently discharged, pro- 
ducing effects commensurate with the conditions of the arrange- 
ment. I think about ten or eleven years since, I was applied to by 
an agent of the Gutta-percha Company, to explain the reason why 
a portion of the charge of a voltaic battery was retained by an 
insulated wire under the conditions which I have just described ; 
and I at once referred it to the action of the Leyden jar. About 
two years subsequently it was submitted to Dr. Faraday, who gave | 
the same explanation. From that moment I foresaw the difficul- 
ties which would present themselves when very long submarine 
lines should be used; and these have been constantly experienced, 
more or less, in all of them. In some cases they have been par- 
tially counteracted; but in others they have been so great as to 
render useless some most valuable instruments commonly used 
with the atmospheric lines. 

The action may be thus described. Suppose an insulated 
Wire extended for a great length under the sea, and having its 
two ends brought on shore and insulated. It is desired to work 
through this wire in the ordinary way, that is, with the earth for 
return circuit. The arrangement would be the following :— 

A voltaic battery will have one of its ends connected with the 
earth, and the other with a key capable of making contact, when 
desired, with one end of the insulated wire. At the other end 
of this insulated wire a telegraphic instrument will be so ar- 
ranged as to receive the current from it, and transmit it to the 
ground; so that, according to some theories, the current origi- 
nated in the galvanic battery starts from one end, passes into 
the insulated wire, and tries to get back again to the other end 
of the galvanic battery; or, what is the same thing, though not 
quite in accordance with the theory, tries to get at the earth or 
sea as soon as possible. If the insulation be perfect the current 
is constrained to pass to the other end of the wire, and through | 
the telegraphic instrument, before it can get to the earth; but if 
there be any fissures in the insulating coating, by which the 
electricity can find its way to the water, it will rather escape at 
once through them than force its way onwards through the 
resistance offered by the remaining length of wire, especially if 
that length be very great. Hence, if by accident or careless- 
ness the gutta-percha coating of a submerged telegraph cable 
be defective, it is easy to understand, from what I have explained 
before, that, although the conducting wire may be perfect, yet 
electricity sent in at one end may never reach the other, especially 
if the wire be disproportiunately small in relation to its length, 
and consequently offer great resistance. But this is not the only 
difficulty or peculiarity incident to this arrangement. 

The tendency which the electrical current, pervading the wire, 
has to escape into the sea throughout its whole length, sets up an 
inductive action between the conductor and the sea by which it is 
surrounded; and the conditions and actions of the Leyden jar 
are thus immediately established; and whenever a current passes 
through the conductor that current necessarily charges the 
internal surface of the gutta-percha with an electrical state bear- 
ing its own character, viz., positive or negative, according to the 
direction of the current. The amount of this charge will depend 
greatly upon the thickness of the gutta-percha coating, and the 
intensity of the current required to overcome the resistance of the 
wire. 

The charge thus communicated to the surface of the gutta-percha 
endeavours to return into the wire whenever the latter regains its 
neutral condition; and if, immediately after the transmission 
of a current through the conductor, its ends be connected with the 
earth, this charge will be found to flow out at each end, starting | 
from a point near the centre, until the whole is discharged. If | 
telegraphic instruments be so connected with the ends of on 
conductor as to form the channels by which these discharges flow 
back again into the earth, after each suspension of the battery 
current, they will, if they are constructed so as to be influenced 
by statical electricity, be acted upon by these discharges, just as 
if they had been transmitting signals from a battery. It follows, 
therefore, that before fresh signals can be transmitted with cer- 
tainty and accuracy, the wire must be permitted to clear itself } 
entirely of this residuary charge ; otherwise the succeeding battery | 


currents will be embarrassed and confused. In submarine cables 

of moderate lengths this difficulty has been partially met by 

modifying the character of the telegraphic instruments, but not | 
without a considerable sacrifice of rapidity in working as compared 

with the rate of transmission through atmospheric lines. With | 
very long lines, however, even under the best circumstances, this 
clearing-time, or, as it is improperly called, retardation, is very 
considerable, amounting often to twice and thrice that required 
for the actual transmission of the primary current. 

By a careful attention, however, to the due adjustment of the 
length and thickness of the wires to the battery current, much of 
this inductive action may be overcome, and the tendency to take 
up charge be diminished. When the resistance of a wire is very 
great, it requires high intensity in the battery current to overcome 
it; and as the tendency of the wire to charge the gutta-percha 
increases in a much higher proportion than the statical intensity 
of the current, it follows that the lower this intensity can be kept 
(and this can only be done by diminishing the resistance), the less 
will he the embarrassment from residual charge. The only way 
in which this resistance can be diminished, is by increasing the 
bulk and conducting capability of the wire. It may be argued, 
however, that this increase of bulk increases the inner surface of 
the gutta-percha exposed to the charging influence. Granted ; 
but it must be remembered that doubling the diameter only 
doubles this charging surface, whereas the transverse sectional 
area, and consequent conducting capability, are quadrupled. The 
requisite intensity, therefore, and charging power of the current, 
will be only one-fourth; and if the diameter of the wire were 


four times as great, the charging surface would al$o be four times 
as great, but the charging power of the current would be only 
one-sixteenth ; and this I believe is very much within the mark, 
for reasons which I have before stated. 

In applying these principles as a test in the examination of | 
the Atlantic cable, its construction appears objectionable in many | 
' respects. 


I shall treat the subject in a dispassionate, scientific spirit, and 

deduce my reasonings from established electrical laws, and not 
from speculative theory. The first feature, then, which strikes 
the electrician is the smallness of the conductor. It is a well- 
established electrical law, that the resistance which a wire offers 
to the passage of the electric current is directly as its length, 
and inversely as its transverse sectional area, or, in other words 
inversely as its mass. A wire of double the mass, and the same 
length as another, will conduct twice as well, it being equivalent 
to two wires laid side by side. A wire of the same thickness, but 
twice the length of another, will conduct only half as well; there- 

fore if doubling the length reduce the conducting power one- 
half, it is only requisite to double the mass of the wire which is, 
twice as long, to bring it up to the original standard of conducting 
power. By parity of reasoning, if a wire of given mass, and 200 
miles in length, and possessing a certain amount of conducting 
power, have its length increased tenfold, its mass must be increased 
tenfold also, in order to maintain the same conducting power re- 
latively to the electro-motive force of the battery working through 
it. If, with the increased length, its mass be only increased fivefold, 
then it will possess double the resistance, and will require a battery- 
current of twice the intensity to overcome it; or if the length be 
increased ten times without increasing the mass at all, then the 

battery power must be increased ten times, or telegraphic instru- 

ments of ten times the amount of susceptibility must be used. The 

wire of the Atlantic cable is composed of seven small wires, of No. 22 

gauge, twisted together, forming a strand or cord about equivalent in 

mass and conducting power to a copper wire of No. 15 or 16 wire- 

gauge, the size of tolerably stout bell wire. This is not so thick 

as would be used on overland lines if copper were employed 

instead of iron. Now even with the best insulation, and the 

most favourable conditions of which these overland wires are sus- 

ceptible, it is found that currents of high intensity are constantly 

required in long lines; yet it appears extraordinary that this 

fact should have been overlooked in the determination of the size 

of the Atlantic wire, placed as it is under conditions which tend 

to divert the electrical effects of the currents through every inch 

of its length 

In addition to the great intensity of current requisite to over- 
come this unprecedented amount of resistance, a still greater 
degree of electrical force was necessary to compensate for the 
absorbing or inductive influence of the insulating coating in close 
contact wtth its surface. 

To meet this difficulty Mr, Whitehouse contrived his induction 
coils, with a view of obtaining from their secondary currents 
electricity at a degree of tension which should be adequate for 
all the requirements of the cable. Unfortunately these coils, of 
which I shall have to speak hereafter, were constructed upon 
principles purely hypothetical, and were not the result of the 
experience derived from practical investigation, or carefully and 


| gradually developed plans. 


The disadvantages arising from this attenuated form of conductor 
are as follows :— 

Ist. Its great resistance requires the employment of electricity 
of very high tension, involving either the use of batteries in very 
extensive series, or of electro-magneti: or magneto-electric machines 
of great power, 

2nd. Supposing the first difficulty to be overcome, which is quite 
practicable, another disadvantage presents itself, viz., the necessity 
of adapting the recording instruments to the character of the cur- 
rent. Electrical effects are of two kinds, designated by the terms 


| static and dynamic, embracing the two extremes of intensity and 
| quantity. 


Magnetic effects depend upon the dynamic or quantity 
character of the current, and when they are required to be produced 
from statical electricity, or intensity currents of low dynamic 
character, they can only be obtained by multiplying a great number 
of statical effects,so as to get the united actions of the minute 
quantity due to each, 

Since with a long attenuated conductor, currents of high ten- 
sion alone are available, the recording instruments must be such 
as to be influenced by statical or high-tension electricity ; and- 
the result is, that in proportion as they are so, they are not only 
acted upon by the primary electric current intended to produce 
the signal, but by the static charge which has been taken up by 
the gutta-percha coating from the wire whilst the electricity was 
passing through it, and which returns into the wire and escapes 
through it, and through the instruments, after the primary current 
has passed, and which continues to influence them until the whole 
of that residual quantity has been discharged. 

3rd. The static charge which is taken up from the wire by the 
gutta-percha coating increases even in a higher proportion than 
the intensity of the current itself, and therefore with a long atten- 
uated wire these static effects increase, not only with the length of 
the wire, but with the intensity of the current working through it, 
and as gutta-percha is analogous to crown glass and some other 
insulating substances in its power of taking up electricity quickly, 
and parting with it again slowly, the delay occasioned by waiting 
for the wire to clear itself of this static charge and regain a neutral 
condition suited for the transmission of a new current, is so con- 
siderable as to interfere most seriously with the rapid transmission 
of signals. ‘The recording instrument, after being affected by the 
primary current, remains still acted upon by the residual charge, 
though in a gradual or decreasing degree, for a second or more, 
and consequently no new signal can be transmitted whilst these 
effects are taking place, whereas with an overland line the trans- 
mission of the electrical impulse is so instantaneous and abrupt, 
that as many as twenty or more distinct impulses can be recognised 
and recorded in a single second. 

4th. This disadvantage leads to another, viz., the necessity of 
working very slowly, and employing recording or indicating tele- 
graphs, the varied signals of which combine to form letters ; and 
as these letters are often composed individually of four or five 
separate signals, each occupying a second or two for its distinct 
and perfect transmission, and as words contain on the average 
five or six letters, it follows that each word will require from fifty 


| to sixty seconds for its transmission. This was actually the rate 


at which, under the most favourable circumstances, the Atlantic 
cable worked in Keyham Dockyard, although from various news- 
paper reports the public were led to believe that as many as four 
words per minute had been transmitted through it. This might 
probably have been the case if words only had been selected 
composed of one or two signals, but in ordinary messages one 
word per minute was the average rate of transmission, 
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The loss of force in the current of electricity by the resistance 
of the long wire may be comprehended when I state that a flow 
of electricity from a pair of huge induction coils capable of pro- 
ducing the brilliant combustion of thick pieces of copper wire 
when passing between their terminals, and sufficient, I should con- 
sider, to destroy life in an instant, was so reduced when passing 
through 2500 miles of the Atlantic cable, that I could just per- 
ceive a slight throbin my tongue whilst allowing the shock to pass 
through it. a 

An attempt was made to obviate the embarrassment arising from 
the action of the residual charge, by reversing the currents, and 
upon the following principle: viz., that as the passage of a positive 
current through the wire charged the interna] surface of the 
gutta-percha positively, giving rise to a residual discharge of posi- 
tive clectricity from the wire after the passage of the current 
itself, so it was thought that the transmission of a negative current 
after the positive, instead of another current of the same character, 
might have the effect of assisting, as it were, in more rapidly ex- 
hausting the residual positive charge, and disencumbering the 
succeeding negative current of disturbing influences. This plan 
partially succeeded, but only partially, since the time saved in the 
transmission of consecutive signals was but little. It was found 
practically, that when these reversals were repeated quicker than 
at certain intervals, no signals were indicated. I had a remarkable 
opportunity of testing this peculiar effect whilst examining some 
of these phenomena with Mr. Whitehouse. When the conductor 
of the Atlantic cable was separated in the middle, and the two 
ends laid upon the tongue, so that it should form part of 
the circuit, the effect of the reversals could be easily and 
curiously distinguished. Each wire produced a sensation, the 
negative one being the stronger. As the reversals were made, 
so the characteristic pungent sensation alternately shifted from 
one wire to the other on the tongue; and as they followed each 
other more rapidly, so the sensations became less and less distinct. 
From practice, however, added perhaps to a greatly increased 
nervous susceptibility, arising from my want of sight, I was able to 
appreciate these alternations long after they would have ceased to 
be indicated by the recording instruments. 

The reason of this partial success appears evident enough on 
considering the nature and action of the residual charge. It 
must be remembered that a wire coated with gutta-percha, and 
immersed in water, has a double office to perform, viz, not only 
to conduct the current to the other end, but to distribute por- 
tions of that current throughout its course to the surface of the 
gutta-percha, for the purpose of charging it after the manner of 
the Leyden jar; and since the terms positive and negative, when 
applied to the current, are merely conventional, and only indicate 
its direction, it is necessary to consider the phenomena in their 
relation to these directions. A voltaic battery, then, or any other 
arrangement which sets electrici'y in motion, is possessed, accord 
ing to the single-fluid hypothesis, of the power of giving out elec- 
tricity at one end, and taking it in at the other, and if a very long 
wire have its two ends brought in contact simuitaneously with 
the ends of a voltaic battery or other electro-motor, the first 
action is an exhausting effort at one end, and a flow of electricity 
into the opposite end, thus distributing for a brief instant the nor- 
mal distribution of the electricity naturally belonging to the wire. 
However rapidly these eflects may pervade the whole length of the 
wire, there is a time when the ends and the centre will present 
three different degrees of electrical condition, the centre being 
neutral, and the ends respectively plus and minus. Now, suppose 
contact with the galvanic battery to be made with one end of the 
wire, only its other end being in connexion with the earth at a 
very remote distance, the electrical conditions of the wire will be 
different. 

If contact be made with the plus end of the battery, a flow of 
electricity takes place into the wire, producing a wave which 
gradually flows to the other end, charging the gutta-percha in 
its passage in proportion to the intensity of the current required 
to overcome the resistance of the wire. That this occupies time, | 
is proved by Mr. Whitehouse’s ingenious chronometric test, 
which registers the time at which the current appears in different 
portions of the length of the wire. The electrical condition of the 
wire will in this case be different: the remote end will be neutral 
until the current reaches it, but the other end will partake of the 
plus condition of the end of the battery ; and after the current has 
pervaded the wire, the whole will appear positively charged. If 
contact with the battery be now broken, and that end of the wire 
be also made to communicate with the earth, the wire, as far as 
itself is concerned, instantly becomes neutral, but the charge from 
the gutta-percha now returns to the wire, and flows out at both 
ends from the centre in opposite directions, giving rise to two 
currents at the ends of the wire, one at the remote end in the 
same direction as the first current of the battery, and another 
out at the near end in opposition to the original current of the 
battery. 

It this experiment be reversed, and the negative or minus end of 
the battery be brought in contact with the free end of the wire, 
the other being to earth, a partial exhaustion, as it were, of the 
electricity natural to the wire takes place, which effect gradually 
extends to the other end, so that the current is produced not by 
propulsion from the battery, but by exhaustion towards it. As 
soon as the effect pervades the whole system, therefore, it appears 
minus or negatively charged, and on breaking contact with the 
battery and communicating the second end of the wire to earth 
as before, two opposite currents are again produced, entering the 
two ends, and flowing towards the centre to supply the gutta- 
percha with the electricity which the wire and batter.’ have ex- 
tracted from it. 

Now it is quite evident that a second contact of the battery with 
the wire whilst charged in either of the preceding conditions, must 
be attended with results very different from those of a contact with 
a neutral wire. In the first case, viz., that in which the two cur- 
rents are flowing out of the wire, the second contact of the plus or 
positive end of the battery will have to react against the positive 
current flowing out in that direction, and cause it to return and 
flow out at the other end, and, following close after it, will, when 
it reaches the remote end, merely produce an eflect equivalent to a 
continuous current without a break or an interval between. If, on 
the other hand, the negative end of the battery be brought in contact 
with the positively charged wire, as in the case of a reversal, the 
effect will be that its exhausting influence will first facilitate the 
issue of the positive current from the end of the wire with which 
it is brought in contact, and it will then begin to extend its in- 
fluence to the remote end of the wire, following, as it were, upon 
the heels ofthe positive current going out at that end, and eall- 
ing ba.k portions which might otherwise have continued in that 
direction, 

With a negative charge in the wire, of course the converse of 
these actions takes place. So much time is occupied in the trans- 
mission of a wave through the Atlantic cable, that it is easy to 
send a positive current in at one end, and, before it shall have 
reached the other, to arrest it and cause it either to subside or re- 
turn, by reversing the connexion, and substituting the negative or 
exhausting end. I am using familiar terms, because these remarks | 
may meet the eyes of the unscientific as well as the scientific, and | 
I wish to be comprehended by both. It thus appears that, whether 














consecutive currents of the same character are sent forward, or 
reversals of the currents are employed, more time is necessarily 
consumed than is commercially desirable, and the value of the 
cable is hence considerably depreciated. 

I have alluded to the property of gutta-percha to retain an 
electric charge, known as its specific inductive capacity. This 
property adds to the embarrassment ; for although gutta-percha 
takes up an electric charge very readily, yet that charge appears 
to penetrate into its surface, and entangle itself in its pores, to such 
an extent that it separates from it again with reluctance. I have 
before drawn attention to an analogous property in crown glass 
(Phil. Mag., April, 1858), which retains as much as 26 per cent. 
of the original charge, and parts with this residue with great diffi- 
culty and in small portions at a time, so that, after a coated plate 
of crown glass has been charged and discharged, it will yield as 
many as twenty or thirty minute residual charges, extending over 
an interval of half an hour. 

Having now pointed out what I consider to be the chief scien- 
tific defects in the Atlantic cable, I might proceed to describe the 
means which I have lately introduced fur removing them, and 
obviating the difficulties which at present lie in the way of the 
successful construction and working of very long submarine tele- 
graph cables. But I intend this to form the subject of a distinct 
communication ; I shall therefore now proceed to examine the 
arrangement and peculiarities of the instruments intended to 
be employed for working through it. 

When intense currents are wanted to overcome resistance, it 
is necessary to use batteries consisting of a great number of 
elements; but as a highly-resisting conductor can transmit only 
a small quantity of electricity, these elements may be extremely 
small, and I believe that the batteries usually employed are very 
much larger than necessary. There are other modes of exciting 
electricity of high tenison, where the quantity effects are not 
required to be great, such as the secondary current of an induction 
coil, or the current produced from a magneto-electric machine. 
I see no reason, however, why, small and inadequate as the 
Atlantic conductor is, it might not have been worked with an 
intensity battery of a large number of small plates; but the elec- 
trician of the company, Mr. Whitehouse, preferred working with 
electro-magnetic coils, and accordingly contrived an induction 


coil for the purpose, having the primary wire outside and the | 


secondary wire within, immediately surrounding the core. 

From a careful consideration of this instrument and its effects, 
it appears to me open to many objections, both as regards its elec- 
trical arrangements and mechanical construction; and the com- 
paratively small amount of effect produced by it in relation to its 
magnitude, and the enormous power and gigantic character of 
the batteries required to excite it, seem to justify these conclu- 
sions, and to indicate that there are some serious radical defects 
in the internal arrangement. Judging from the power developed 
from my own form of the induction coil, I was prepared to expect 
effects some fifty times greater. When, however, Mr. Whitehouse 
explained to me that none of the coils had been properly tested, 
and that some of the largest had even been made and put on 
board ship without any trial whatever, from want of sufficient 
time and opportunity, it was easy to understand how apparatus 
requiring such an intimate and profound acquaintance with the 
laws of electricity on the part of the inventor, and so much me- 
chanical skill and judgment added to the greatest familiarity 
with electrical appliances and arrangements on the part of the 
workmen employed, might fall very far short of what was ori- 
ginally expected. Indeed the induction coil is an instrument 
the success of which depends so much upon the experience 
derived in the course of repeated manufacture, that the greatest 
wonder is that Mr. Whitehouse’s coils have succeeded at all 
under such disadvantageous circumstances. They possess the 
elements of enormous power, if judiciously arranged and con- 
structed; but since they give such unmistakeable evidence of 
defective construction, it would be hardly fair to attribute their 
present failure to a faulty arrangement. I do not refrain, how- 
ever, from stating my general objection to every portion of the 
plan upon which they are made. One peculiarity in particular, 
which renders them totally unfit for the purpose for which they 
are intended, is that the secondary current is deficient in inten- 
sity, and that its quantitative effects are not only far too great 
for the required purpose, but the current itself, instead of being 
abrupt and instantaneous, possesses an amount of duration quite 
incompatible with the rapid reiteration of signals. In some ex- 
periments which I witnessed, the secondary current, in passing 
between large copper terminals, flowed for more than a second, 
producing a vivid combustion, which permitted the terminals to 
be gradually separated from each other to a distance of three 








quarters of an inch. A current capable of flowing for so longa | 


time through such a resisting medium as the atmosphere, would 
flow still longer through a conductor, and would thus add greatly 
to the difficulties already presented, as I have shown by the con- 
struction of the Atlantic cable. Z 

In order to provide a current suitable for the capacity of the 
enormous primary wires of these induction coils, gigantic batteries 
were constructed, consisting of 400 plates of silver 9 in. square, 
and the same number of similar plates of zinc, which were fitted 
into twenty gutta-percha troughs, each containing twenty alterna- 
tions of zinc and silver. The twenty silver and twenty zinc plates in 
each trough were arranged as single pairs, all the silver being 
united at the top, and all the zinc at the bottom. The whole 
battery thus consisted of twenty pairs of plates, each containing 
22} square feet of silver, calculating both sides in action. These 


| and upright bars. 





stupendous batteries were mounted in ponderous iron gimbols for | 


the sake of stability on board ship; the cost of the silver was 
about £2,000, and that of the whole batteries, independently of 
coils or other apparatus, about £3,000. 
from some experiments with plates of gas carbon, it was discovered 
that these were more energetic in their action than silver plates, 
and accordingly the electrictian of the company deemed it advisable 
at once to discard all the latter, and introduce plates of gas carbon 
in their place. 

Bearing in mind the tiny character of the Atlantic wire, one is 
irresistibly led to inquire what end such a battery as this was 
destined to accomplish, and whether the same end might not have 
been attained by much smaller means. 

Its object, then, is not to generate a current of electricity to be 
passed through the cable, but through the primary wires of the 
induction coil, in order to excite magnetism in its iron core; and 
it is the magnetism thus excited which has to react upon the 
secondary coil, and generate the current of electricity which is to 
be employed for working through the cable. The electrician will 
not fail here to predicate many chances of loss of power, if the 
conditions requisite for developing the greatest amount of magnetic 
power in the iron core, as well as for turning to the best account 
the magnetism thus obtained in the production of a secondary 
current, be not observed. The effects at present produced 
by these induction coils, as I have before remarked, indi- 
cate serious losses somewhere ; but whether they arise from a 
faulty principle or defective workmanship, is a problem yet to 
be solved. I cannot conclude this paper without offering an opinion 
or two on the present cause of failure of the Atlantic cable, and 
the ultimate prospect of success. Had the cable been tested in 


Subsequently, however, | 





water, after completion, which might have been readily done at 
Keyham Dockyard, defects might have been easily discovered and 
repaired. The omission of this test leaves much room for specu- 
lation as to the cause or seat of the injuries or defects. I have no 
faith in the modes which have been adopted to discover their situa- 
tion, so far as I have become acquainted with them, though I 
believe that the proximate determination of these particulars is 
still attainable. A consideration of the mechanical construction of 
the cable shows that it is very liable to injury in the process of 
laying. I have seen some specimens recovered after immersion, 
which were kinked in such a manner as to strain and injure very 
materially the gutta-percha coating of the conductor, which having 
nothing but its own tenacity to depend upon, would be subject to 
enormous tension by the lengthening of the external iron covering. 
With electricity of such high tension as that required to work 
through the wire, the smallest fissure or defect in the insulating 
coating would form a leak of a much more formidable character 
than if it existed in a wire of moderate length; and the fact of 
working to earth increases the tendency to lateral discharge. If, 
however, the faults be not discovered and remedied, the cable, 
although useless for the purpose for which it was originally in- 
tended, may still render valuable assistance to the success of future 
lines by being employed as a wire for the return current, instead of 
employing the ordinary mode of working to earth—a practice which 
appears to me, in relation to submarine cables, to be highly objec- 
tionable. The employment of a return wire, especially of large 
conducting capacity, would prevent much of the inductive action 
which now takes place between the inner conductor (the wire) and 
the outer conductor (the sea). 1 believe also that a current of 
moderate quantity and high tension, such as is developed in my own 
form of the induction coil (Phil. Mag., Dec., 1856), would be far 
better calculated to overcome the difficulties met with in the 
Atlantic or other submarine cables, than the contrivances which 
have been hitherto adopted. 


Rereat or tue Parer Dury.—One hundred members of Par - 
liament have now identitied themselves with the Newspaper and 
Periodical Press Association for obtaining the repeal of the paper 
duties. This amount of strength, organised without fuss or noise, 
and in the course of a few weeks, speaks well for the cause. Nothing 
succeeds like success, says the French proverb. Now, an agitation 
that starts with 100 vice-presidents, each writing M.P. behind his 
name, must be held to have commenced its career with a very re- 
markable success. Tl:e rest will follow. Arrangements are in pro- 
gress for a deputation to the Government, and it will include leading 
men connected with the press of Scotland and Ireland, as well as of 
England. — Atheneum. 





VENTILATION versus Dravcuts.—The questions of draughts and 
ventilation deserve more consideration than they obtain. All our 
old proverbs are against draughts, but we are not aware of anv 
against foul air, and yet the latter works more injury than the for- 
mer. “Jf vou sit near a hole, God mend your soul,” has frightened 
many a person into closing up means of ventilation. We may invent 
a new proverb, and say, “ If vou sit in foul air, in comes your heir.” 
Another proverb has it, “ Avoid a draught as you would an arrow ;” 
and it is wise advice. Still we check this proverb by “ Avoid sta, 
nant air, if for life you have care.” Englishmen, probably, dread 
draughts and fresh airless than the inhabitants of any other nation; 
but even in England we see that the best means are not taken to 
secure change of air.—Builder. 















Tut Jumna.—People at home can have but little idea of the size 
of some of the rivers that have to be bridged in carrying on railway 
operations in India. The Jumna River has to be crossed by the 
Kast Indian Railway, and at the point of the railway crossing the 
river is more than halfa mile in width. Mr. Edward Purser, the 
chief engineer in the north-west provinces, has the construction of 
the bridge under his immediate superintendence, and up to the pre- 
sent time but little progress has been made, with the exception of 
sinking a few trial wells. Mr. Purser has very kindly favoured us 
with the following information regarding the proposed bridge :— 
Length of bridge between faces of abutments, 24 ft.; number 
of openings, 15 ft.; distance from centre to centre of piers, 
219 ft. 6 in. ; spans of openings in the clear, 205 ft.; height of rail- 
way above low water level, 81 ft. ; depth of the bottom of founda- 
tions below low water level, 50 ft. ; rise of the height of foods above 
low water level, 45 ft. The “nature of the soil” in foundations is 
sand with nodules of kunker at 40 ft depth. ie following is the 
general description of the proposed bridge:—The piers are to be 
sunken brick shafts or wells 30 ft. 6 in. outer diameter, 6 ft. opening 
within; there will be twelve to each pier. A large ashlar base 
course will be placed on the well heads. The description of the work 
will be coursed stone facing with rubble hearting, and ashlar dress- 
ings to cut waters, imposts, &c. The superstructure will be of 
wrought iron girders, two for each line of rails. The girders vill be 
composed of box tops and the bottom of linked iron bars, and the 
top and bottom will be connected by a large open framing ot diagonal 
The railway to be carried on the top of the 
girders and a public road to be carried between the girders under 
the railway. The whole of the iron work for the bridge will come 
out from England, and is being made at Newcastle by the Messrs 
Armstrong.—Caleutta Journal. 

QUICKSILVER IN INDIA.—Some excitement has been created in 
the Madras Presidency by a report that quicksilver has been found 
at Cannanere, within the precincts of the fort. At tirst the most 
contradictory rumours were circulated in favour of the discovery 
and against it, some going the length of asserting that there was 
only the quicksilver from a broken barometer! The Madras Go- 
vernment, however, directed inquiries to be made, and on October 
18 an official report was received from Brigadier Fitzgerald, com- 
manding Malabar and Cannara. The subject was considered of such 
interest that communications took place between the authorities by 
telegraph. The discovery was made accidentally towards the end of 
September, and on Sept. 23 directions were given by the Government 
that the necessary exploration should be made. There was, how- 
ever, great difficulty in obtaining stone-cutters or quarrymen, and it 
was not till the beginning of October that excavations were begun. 
The top soil was cleared away to get at the main rock, which is 
laterite; and the cutting of the rock itself was so troublesome, that 
at the latest date but little progress had been made. ‘The laterite is 
ferruginous, and of the very hardest formation, arranged in irre- 
gular blocks. In this the quicksilver is found disseminated in small 
cells, in a native state, but in some parts incorporated, as it were, 
with the laterite. The researches, however, have been sufficient to 
dispose of the notion that the quicksilver] could have been intro- 
duced extraneously, for it was found enclosed in the middle of what 
appeared externally sound blocks of laterite. ‘Two small samples 
have been sent in to the Government—one showing a cavity which 
had filled with native quicksilver, and another a specimen of its 
incorporation with the laterite. According to the opinion of Indian 
authorities this discovery is of scientitic interest, as no instance has 
been known in that country of the discovery of any metal in the 
laterite formation. M. Hayes, late French Governor at Mahé, a 
gentleman of local reputation, considers this discovery the more 
remarkable as the ohdedion is pure. As to the commercial value. 
it is difficult to form an opinion as yet, but most commonly native 
quicksilver formations are not so productive as cinnabar and the 
mineralised formations. The matter will, however, be ascertained, 
as Brigadier Fizgerald has left Colonel Lucas in charge of the ope- 
rations, with directions to cut up the whole portion of the bed of 
laterite uncovered, and to give a complete report at as early a period 
as possible. India has many indications of quicksilver, and it is 
very desirable that discoveries made should be prosecuted, as any 
increase of the supplies is requisite for local commercial purposes.— 
Mining Journal. 
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SOCIETY OF ARTS. 


At the meeting yesterday evening, Sir Charles Eastlake, P.R.A., 
in the chair, the paper read was in the French language, and was 
entitled “‘Les Arts, les Artistes, et l’Industrie en Angleterre 
depuis la dernigre moitié du dix-huitiéme Sidcle jusqu’a ce 
Jour.” By M. Théophile Silvestre. The author began by ex- 
plaining that he had come to England in obedience to the order 
of the French Government to study the English School of Fine 
Art, and he expressed especial gratitude to the Society of Arts 
for having, for the first time, allowed a paper to be read before 
them in a foreign language, as, had not this been permitted, he 
would have been unable to do anything like justice to the highly 
interesting and important subject of which he had undertaken to 
treat. He then passed in rapid review some of the more im- 
portant services rendered by the society to the arts, mentioning 
also a few of the more remarkable instances in which it had been 
able to further the progress of commerce, and expressing a hope 
that, as it was the originator of the Great Exhibition of 1851, 
which had been so brilliant a triumph, as it would be able 
again to contribute so much to the furtherance of the arts of 
peace, and consequently to the discouragement of war, by carry- 
ing cut with similar success its present proposal of holding 
another Great Exhibition in 1861. Passing on to the more imme.- 
diate subject of this paper, M. Silvestre proceeded to speak of some 
of the earlier masters of the English school, criticising at consi- 
derable length the works of Hogarth, whom he regarded as the 
true fountain of that English school which now commands the 
admiration of Europe. He thought the unfavourable opinion 
expressed of him by Walpole was most unjust, and expressed his 
surprise how Mr. Burke should have ignored so great a painter, in 
his anxiety to exalt the genius of Reynolds. The merits of the 
last-named master next came under review, his various beauties 
being pointed out in some detail. The influence of Wilson in the 
art of landscape painting, which before his time had degenerated 
into mere mannerism, was, in M. Silvestre’s opinion, most salu- 
tary, his works being founded on an attentive and careful study of 
nature. The productions of Gainsborough were endued with a cer- 
tain indefinable chatin, which effectually disarmed hostile criticism, 
and his power of expressing all the most delicate nuances of the 
female character could hardly be overrated. M.Silvestre then passed 
to the works of James Barry, whose devotion to a particular class of 
high art had so much fettered his genius, After touching briefly 
upon Flaxman, and discussing the various and remarkable merits 
of Sir Thomas Lawrence, whom he regarded as the true creator of 
the modern school of portrait painters, M. Silvestre proceeded to 
express his admiration of the productions of Wilkie, whose in- 
feriority to Hogarth, however, he pointed out and explained. He 
then expressed his regret that the time allotted him rendered it 
impossible to do justice to the works of West, Jackson, Constable, 
Turner, Etty, and many others of the modern school, to whose 
merits he would have been so desirous to pay some tribute. He 
would not attempt to enter upon the criticism or the works of 
living artists, as he was now occupied in the preparations of a 
work on that subject. In conclusion, he passed a high eulogium 
upon the encouragement given to art by the people of England. 

A discussion ensued, in which Messrs. John Bell, C. Wentworth 
Dilke, James Fahey, William Hawes, — Lavanchy, Sir Thomas 
Phillips, Mr. Digby Wyatt, and the chairman took part. 








; OF THE Mixyerat Propvce or tHe Untrep Kixcpom 
; Ti 508; copper ore (the produce of all the 
sales, excluding foreign ores, but including private contract pur- 
chases), £1,500,923; lead ore (as sold, containing silver), £1,428,095 ; 
zine ore, £30,982 ; iron pyrites, £63,804; arsenic, £919; nickel and 
cobalt, £219; iron ore, £5,265,304; coals, £16,548,676; salt, 
£406,720; barytes and other minerals, £12,500; poreclain and fine 
clays, £144,550; total, £26,106,200. Building stones (estimated on 
the basis of the returns and prices given) £4,500,000 — total, 
£30,606,200. The values of the metals, as obtained from the fur- 
nace, at the market prices of the year, have amounted to the follow- 
ing sums :—Tin, £867,650; copper, £2,166,900; lead, £1,525,852 ; 
silver, £133,216 ; zine, £450,000 ; pig iron, £12,837,607 ; other metals, 
£125,500—total, £18,104,755. 

AcADEMY OF ScreNcES.—At the last sitting M. Payen read a 
paper on some remarkable points of difference existing between starch 
and cellulose (the substance obtained from the cellular tissue either 
of vegetables or animals), and which may briefly be stated thus :— 
Cellulose is soluble in oxide of copper dissolved in ammonia, and 
may be precipitated in a state of insolubility in granular flakes, by 
saturating the ammonia and oxide by an excess of acid. Fecula, on 
the contrary, is not all dissolved under these circumstanceg; the 
acids saturating the ammonia and oxide act as dissolvents, and that 
portion which resists the action of the ammoniacal solution closely 
resembles cellulose. Starch in grains forms an insoluble compound 
with oxide of copper; cellulose, on the contrary, does not.—Dr. Jules 
Cloquet read a paper on a case of intestinal concretion, being a stone 
of enterolith, composed of phosphate of lime and phosphate of 
ammonia and magnesia, weighing 680 grammes, or nearly three- 
fourths of a kilogramme (1} lb.). This concretion has been formed 
round a bodkin which, by some strange means, had got into the in- 
testine and remained there long enough to allow of the formation of 
this large mass, consisting of an agglomeration of crystals of phos- 
phate and certain strata of green ligneous matter which had resisted 
the digestive action of the intestinal juices.—Mr. Wanner sent in a 
note on diphtheria, in which he showed that an attentive examina- 
tion of the productions developed on the surface of a pseudo membrane 
extracted from the larynx of a sick child, disproves the supposition 
of their being a kind of vegetation.—M. Boussingault communicated 
a series of observations of Donati’s comet, taken at Bogota, by M. 
Borda, in N. lat. 4 deg. 36 min., W. long. 76 deg. 34 min., an altitude 
above the level of the sea equal to 2,643 metres ; temperature, 13 deg., 
and barometrical pressure, 0°1561. 

New Breecu-LoapinG CAnnonx.—The experiments which have 
been made at Chatham with the model of the newly invented 
breech-loading cannon, the invention of Mr. Robert Warry, 
armourer to the 3rd battalion at that garrison, having been attended 
with complete success, orders have been given for the manufacture 
of a breech-loading cannon on a much larger scale, so that the same 
may be tested by a committee of scientific officers connected with the 
Royal Artillery and Engineers. The new gun which is now being 
made will be 18 in. in length, the barrel alone being of the length of 
16 in. from the breech to the muzzle. As it is intended to put the 
un to a series of very severe tests, the utmost care is being taken 
in its manufacture at the establishment at Brompton. The barrel, 
which is of great thickness, is to be made of brass, with wrought 
iron casings, and the entire weight of the gun 101b. The ball to be 
used in the experiments with this new piece of ordnance will be the 
newly invented elongated rifle shot, the invention of Captain 
Norton. This rifle bullet is stated to possess several important 
advantages over the conical rifle balls now in use, there being no 
“plug” in the base ; and the ball being coated with paper, the great 
amount of friction which prevails in the propulsion of the bullet 
from the barrel is considerably lessened. the new breech-loading 
cannon is so constructed that it can be elevated or depressed to any 
sight, while, by a simple contrivance, the muzzle may be pointed in 
any direction without moving the carriage. The inventor expresses 
his confident belief in being able to throw ten balls per minute a 
distance of 2,000 yards. It is stated that the first model breech- 
loading gun made by him, repeatedly sent the balls into a target 
placed at 100 yards’ ‘distance, the shots being fired at the rate of 
fifty per minute, 









THE LATE ACCIDENT AT THE POLYTECHNIC 
INSTITUTION. 
Ir appears that in February last the attention of the directors was 
called to the steps of the principal staircase being much worn. It 
was a double spiral staircase, with a landing in the centre, sup- 
ported upon iron bearers. Three plans were proposed to remedy 
the defect :— 

Ist. To cover the steps with oak. 

2nd. To let in pieces of stone on the top of the steps in the 
usual way. 

3rd. A novel plan, designed by the architect, to let into each 
step an iron trellis, bedded in Portland cement. 

Acting upon the advice of their architect, the directors adopted 
the third plan, although it was the most expensive one. The work 
was entrusted to tradesmen of respectability, the architect per- 
sonally superintending. It was completed in August last, and up 
to the period of the accident the staircase was traversed by 
thousands of persons (in one day as many as 4,000 persons over 
it), and no defect showed itself. 

The following is the report presented to the coroner at the 
inquest (again adjourned) by Mr. Eales, the architect appointed 
to inspect :— 


“To Thomas Wakley, Esq., Coroner for Middlesex, and to the 
Gentlemen of the Jury. 
“9, Welbeck-street, Cavendish-sqnare, Jan, 18. 

“ Gentlemen,—Having carefully examined the principal staircase 
at the Polytechnic Institution, Regent-street, I beg to report that 
it is situated in the centre of the building; that it is a double 
staircase, lying north and south of the entrance hall, from which 
it leads to the several floors above. Each staircase is semi-circular 
on plan, and of geometrical construction. It is formed of Port- 
land stone, each is about 5 ft. in length out of the wall, and is 
cut featheredge, namely, being in the front 7 in. in depth, and 
at the back 1} jn., one end being let into and secured to the 
wall. The landings were 4} in. thick, the centre landings and 
steps being carried in each of the upper storeys upon two cast- 
iron bearers secured to the walls, the whole being surrounded by 
a strong oak hand-rail, screwed upon a wrought-iron core, which 
is rivetted upon stout cast-iron balustrades let into the steps and 
secured with lead. 

“Tt appears the building and staircase were constructed about 
twenty years since, in which period the latter had become much 
worn, many of the steps being reduced 2 in. to 5 in. out of their 
whole depth on their front edge, and the landings 3} in. to 1} in. 
of their original thickness, Such being the case, the steps and 
some of the landings were, in August last, cased with an iron 
trellis-work, having the interstices filled in with cement, so as to 
bring up the surface of the tread to its original level. This casing 
was of peculiar construction, viz., 3 feet 11 in, long, 82 in. 
wide at one end, diminishing to 6} in. at the other, and in 
general substance about 3 in, the margin and interstices 1 in. 
wide, forming spaces for the cement about two inches square, 
there being also on the under side, at each end, and in the centre, 
a bracket with a slab to be fitted into the step, the weight, with the 
cement, being about 60 Ib. 

“ Having now shortly sketched out the arrangement, condition, 
and repair of the staircases, I will proceed to examine into the 
cause of the destruction of the southern staircase up to the second 
landing. It will, however, be desirable to consider the construc- 
tion of the staircases, which were geometrical, that is, one end of 
each step was let into the wall and secured, the front edge was 
fitted by a groove or bird’s mouth upon the landing or step beneath, 
by which method of construction each step is assumed to become 
complete in itself, and each fitting to the other, it is not easy to 
displace any one while the whole remains intact. 

** The commencement of the stairs on the ground floor, on the 
level of the great hall, was from a 5-in, stone landing resting upon 
the top of two walls, thence the steps were continued up to the 
first landing, and the commencement of the second flight was 
from a piece of landing 44 in. thick, which, to distinguish it, I 
will call A, projecting 6 ft. 1 in. out of the wall ; it was 3 ft. wide, 
connected at one side by a joggle joint leaded, but having no bear- 
ing upon the iron bearer adjoining. The opposite side had been 
worked off upon the underside about 7 in. in width down to 1} in. 
thickness to meet the underside of the first ascending step, the 
surface is much worn, and has been sunk down for a layer of ce- 
ment varying from = in. to 1} in. in depth, the whole length of the 
landing, and 16 in. in width, extending quite up to the riser face 
of the first step, and reducing the stone in that part to about 
12 in, in substance, and in the remaining part toward the hand- 
rail, also partially sunk out about 2 in. in depth, there having 
been three different kinds of cement used over the surface, so that 
from 3 in, to 3} in. thickness of stone only remains at its con- 
nexion with the wall. The steps were then carried on, forming 
the second flight, and terminate upon another piece of 44 in, 
landing B; also projecting 5 ft. out of the wall, by a width of 
2 ft., one side abutting upon the general landing on the second 
storey, the joint having been prepared with a chase in each, instead 
of a proper joggle, which never had any cement or connexion 
made to form the joint; the opposite side formed the first step 
down, with the aid of a feather-edge piece to make up the depth 
of the rise, the landing having been chased out 3 in. in depth to 
receive it, and took a bearing of 3-16th in. only upon the step 
beneath, although prepared for Zin. The surface of this landing, 
also, had become much worn at the front, and it had been sunk 
down to receive one of the iron trellis-plates, 3 ft. 11 in. in length 
by 8 in. in width, leaving barely a thickness of ? in. of stone at 
this part. 

* Following out the theory of the principle of the construction 
of the staircase, I was led to carefully examine the landing A at 
the commencement of the second flight, which had been proken 
off at its greatest thickness, although a part of the front edge, 
where it had been thinned down to meet the first step, is also 
broken off, and shows a small horizontal rent in the fracture. It 
appears the third step above it had been broken some time and 
was held together by two cramps. And I have also examined the 
piece of the upper landing B, which has also been broken off (and 
from which, it is stated, the first indication of the handrail failing 
was observed), and in that portion remaining in the wall, I found 
it contained three defects in the vertical section of the stone, two 
of them so placed as nearly to touch at one extremity, and embrace 
the whole depth of the stone. This landing, as I have already 
mentioned, had been cased with one of the iron trellis-p!ates within 
2 in. of its insertion into the wall, and also notched out to the 
depth of 1 to 2}, for the reception of the iron bracket and the 
trellis. That this landing might fail at any moment may be 
readily conceived, having these concealed defects, and being 
without any assistance from the adjoining landing, by reason of 
the imperfect joint, and also without its proper bearing upon the 
step beneath, as well as being further weakened by having its sur- 
face sunk down and notched so near to its bearing in the wall. 

‘But assuming for the moment this piece of landing did fail 
first, itis difficult to account for the steps failing in consequence, 
because each step when secured into the wall is complete in itself, 
and as the landing would fall vertically the action upon the steps 


could be only by the handrails dragging, and each step would be 
assisted by that beneath it, so that in that case the tendency would 
be for their ends to fence off at the insertion of the iron ballusters, 
and so to relieve them of their burden. 

“Upon the other hand, if we look to the state of the lower 
landing A, we find that where the first step fitted upon it, it had 
been reduced to about 1¥ in. in substance, and that for 16 in. of its 
width it had also beenreduced from 3 to 1} in. in depth at its junction 
with the wall; that at this corner, near the first step, it had a small 
horizontal defect, and further, the third step upward had been 
broken upon some previous occasion and cramped together. And 
the steps generally had been sunk down to receive the iron trellis 
plate, and also notched for the brackets beneath, some within 4 in, 
others 5 in. of their bearing in the wall, all which had been done 
in an exceedingly careless manner, reducing their strength by onee 
half at the least. 

“ Reverting, therefore, to the design and original construction of 
the staircases, those which are geometrical are always subject to 
vibration, and particularly so when cylindrical; in this case they 
are not only so, but they had not the advantage of being con- 
structed, each in its entirety, within a surrounding wall, or com- 
mencing each flight from a solid base, but each is separated by a 
landing and steps carried upon iron bearers fixed at the ends into 
the walls, so that the vibration is greatly increased, in addition to 
which they were, in my opinion, much too slight in their scantling 
for a building subject to so large a congregation of persons as this 
has been. Moreover, the pieces of landing forming the starting 
and finishing points of the upper flights were almost (in that of the 
one B entirely) dependent upon their fixing in the wall, so that 
when they became worn, and were cut as I have described, and 
considering the amount of vibration they were constantly subject 
to, any incipient injury that may have been done in the cutting, or 
defect in the stone, would be constantly developing itself by the 
traffic over it. I am therefore of opinion that the lower landing 
failed by reason of its incapability to sustain the accumulated 
shock caused by the concussion of the persons descending the 
stairs, by which means each step, losing the support of that beneath 
it, readily broke off at the notching, and so brought about the 
catastrophe. 

“It appears these staircases have been loaded to a much greater 
extent since this casing operation was completed than was the case 
immediately preceding, and at the time of the accident, hence 
that a seeming contradiction would arise as to the operation 
having had any undue effect ; but it may have happened that the 
stone may have been overstrained upon one of these occasions, and 
the fracture only awaited some leverage or concussion easily con- 
veyed, even by an individual passing rapidly over it at the ex. 
tremity near the hand-rail. 

** And that this is not hypothetical reasoning it is only necessary 
to refer to the north staircase, where the first step above the land- 
ing ascending to the second storey has very recently been broken 
through the whole thickness at the time of the notching for the 
reception of the iron trellis plate, the fracture being so minute that it 
is only to be found upon a very careful inspection, and the landing 
itself being also broken, and really held in its position by its 
tailing into the ball by 1 ft. only of its length ; so that, supposing 
it to have remained unnoticed, an accident might have happened 
as unforeseen as that upon the south side, although large numbers 
of persons may have passed safely over it up to this time. 

“* And, further, a general question arises out of this and other 
unfortunate accidents, as to the safety of the public in attending 
places of resort where large numbers may congregate upon the 
stairs. I think, as a rule, cylindrical staircases, having open well 
holes, together with a great width of step, supported only at one 
end by insertion into the walls, are greatly to be condemned, as 
highly dangerous, but where such are constituted, a support at the 
end of the steps should be imperatively required, having its bearing 
raised upon columns raised from the ground, by which means, if 
properly connected to the wall, the hand-rail may be efficiently 
secured ; and stone landings should in no case be employed without 
having direct support at both ends. “ CurisTorpHER EaLes.” 

Tue Ceyrau “Reavy Reckoner.”—Our readers are aware 
that the new standard of weight for the sale of corn, in Liverpool 
and other markets, founded on the demical principle, comes into 
operation on the Ist of February. ‘To meet the difficulties which 
may be at first experienced in ascertaining the value of the usual 
measures of grain, meal, or flour, at every usual price per cental 
(100 Ib.), the Association of the Liverpool Corn Trade have com- 

puted and published a complete list of the new corn tables, which will 
enable buyers and sellers to communicate with ease with all other 
markets where the old standards of weight or measure are still main- 
tained. In the construction of the tables the price of the cental is 
first given at 4s., and thence upwards, advancing a penny at each 
step, to 28s., and in parallel columns the price is stated for each of 
eleven of the weights most commonly used. ‘Thus it is seen at a 
glance that corn at a given price, say of 12s. per cental (100 Ib.), is 
worth 5s, 49d. per bushel of 45 lb,; 7s. 24d. per bushel of 60 Ib. ; 
7s. 54d. per bushel of 62 Ib.; 8s. 49d. per bushel of 70 Ib. ; 15s. o4d. 
per ewt. of 112 ]b.; 23s. 6jd. per barrel of 196 1b, ; and 26s. 104d, 
per barrel of 224 1b. ; and so on in proportion to the less or greater 
price per cental. At the end have been added the corresponding 
prices, from 4s. to 21s. 6d, of the ton (2,24v Ib,), and of the 2,000 Ib, 
or 20 centals. : 

VENTILATION IN WHEELED VeEnicLes.—That vitiated air may 
escape from the vicinity of a living human body there must either 
be certain cubical space around each person, or proportionate areas 
of openings. To box up four persons for the shortest time, say a 
private carriage, containing not more than some 60, 80, or 100 cubic 
feet of space—empty—must be injurious. Now, how many of our 
readers commit this folly during cold weather? Again. Look at 
first-class—or, indeed, railway carriages generally, and say, if means 
to change the air are provided. In some railway carriages there are 
small ventilators; but when there are six persons in a first-class 
compartment on the narrow gauge and eight in a compartment on 
the broad gauge, the means for ventilation are inadequate—inju- 
riously inadequate ; but during cold weather, there are persons who 
will close these ventilators, and keep them closed during a journey 
of several hours. We fully admit the evils of a draught, the un- 

leasantness of cold; but there is a consideration superior to these, 
Take the space of any railway carriage compartment, and the air 
space for each person when the compartment is full will not amount 
to 50 cubic feet—all things considered, scarcely half this, Now, ina 
prison cell, each occupant has 1,000 cubic feet of air space, with 
regular change of air by artiticial ventilation; so that, at the best, 
a close carriage compartment is some twenty times worse, as regards 
means of ventilation, than a prison cell. ‘The best railway carriages, 
as at present constructed, have two evils : they are insufferably hot and 
dusty in summer, and the means of ventilation are miserably inade- 
quate at all times. Take another class of public vehicles—public 
cabs and omnibuses. Are these sufficiently ventilated? For four- 
wheeled cabs we say “No;” and who does not remember the old 
omnibuses with horror, especially when full, on a damp and foggy 
evening? The new Metropolitan Company, whether French or 
English, and in spite of dreadful mismanagement, deserves the 
warmest thanks of the community for the vastly improved "bus of 
the present time. The fixed openings, moditied by perforated zinc, 
and the top louvre windows, allow of rapid change; but not more 
than is necessary for comfort and health. In some of them, how- 
ever, the zinc perforations open right upon the heads or necks of all 
above the average height. Shall we ever see analogous improve- 









ments in cabs, railway carriages, and private carriages ?—Builder, 
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MR. FAIRBAIRN ON BOILER EXPLOSIONS. 
Ar the annual meeting of the Manchester Association for the 
Prevention of Steam-boiler Explosions, held on Tuesday, at the 
Town Hall, Manchester, the chair was taken for the first time by 
the new president, Mr. William Fairbairn, C.E., F.R.S. There 
was a large attendance, including Thomas Bazley, Esq., M.P., and 
many of the principal manufacturers of the neighbourhood. 

The President, who was warmly applauded, moved the adop- 
tion of the annual report, and in doing so he said :— 

I have to congratulate you upon the report, which holds out to 
the association great encouragement with regard to its future 
prosperity. ‘The number of boilers has been gradually increasing 
since the association was first established, and there has also been 
an increase in the revenue, there being now £1,051 in the bank. 
It is very desirable that all the members who have boilers should 
be exceedingly careful to make provision for their inspection. The 

riodical inspection of the sub-inspector is of such great value that 
om quite satisfied you will all see the propriety of being prepared 
for him when he arrives. With these inspections it is essential that 
regular indications of the engine should be taken, together with 
diagrams, showing whether the engines are working economically 
or otherwise. In this way a saving of a great deal of fuel 
might be effected. The working of steam engines is widely 
diferent to what it was twenty or even ten years ago. Every engine 
is now working expansively, and it becomes essential that every 
member of the association should not only see that his boilers are 
of sufficient strength to stand the pressure at which they are 
worked, but also that the valves and all the apparatus connected 
with it are in good- working order, (Hear, hear.) There is another 
question of some importance in regard to boilers, in order to 
render them not only eflective, but also economical in working ; 
that is, incrustation. A great quantity of water is impregnated 
with sediment, held in suspension, and it is very necessary that 
boilers should be carefully cleaned either once a fortnight or once 
a month, according to the state of the water. (Hear, hear.) The 
executive committee have considered it their duty to employ an 
able chemist—Dr. Angus Simith—to analyse the waters in this 
neighbourhood, for it is very important that we should have 
a knowledge of their chemical composition. The analysis 
will oceupy him two or three months, but as soon as his 
report is presented it will be laid before the members. 
(Hear, hear.) Another important matter is, that there should be 
special and thorough examination of boilers. The committee of 
the association are most desirous that the visits of the inspectors 
should be made at a time when there can be a thorough examina- 
tion of the boilers of each member. It is of very little value to 
look at the outside of a boiler, or to lift the safety valve. There is 
a great deal more to be seen, with regard to corrosion of plates 
and incrustation in the inside of the boiler. (Hear, hear.) This 
cannot possibly be done unless the fire is out and the flues are 
clear. (Hear, hear.) Hitherto the operations of this association have 
been limited to an area of thirty miles round Manchester, An 
application has recently been made for inspection from a town 
beyond that radius, and it must be a question for consideration, 
whether or not it is desirable to extend our present district. 
For my own part I cannot see any objection to an extension 
to fifty miles, so as to include Leeds and other large towns. 
(Hear, hear.) But even if we do not extend, we ought, in my 
opinion, to give every facility and encouragement for the 
formation of local associations similar to our own. (Hear, 
hear.) Boilers are almost as dangerous, if not more 
dangerous, than powder magazines. The report of Mr. Long- 
ridge, our late chief inspector, states that during the past 
year there were twenty-seven boiler explosions, causing the 
deaths of sixty-seven persons; and I believe that if the statistics of 
boiler explosions for the last ten years were carefully drawn up 
they would form a fearful list of mutilation and death. (Hear, 
hear.) I believe, however, that a great many lives and much 
roperty have been saved by the efforts of this association. (Hear, 
ead I have recently been investigating, with the greatest 
ossible care, the causes of explosions from collapse. We have 

had many explosions in different places from collapse of the flues ; 
and I have been able to ascertain the exact law which applies to 
them. Ihave found out—what was before new to myself, and to 
all other engineers in the kingdom—that the strength of a flue is 
ininverse proportion to its length; that is, if you have a flue 
30 ft. long that collapses with a pressure of 100 Ib. to the square 
inch, one of 15 ft. in length will bear a pressure of 200 |b. 
to the square iuch. It is very necessary to know this, because the 
strength of the flues has only been one-third of that of the 
boilers, particularly in long ones. (Hear, hear.) A grant of 
money was given by the association to promote a_ series of 
experiments by the Jate inspector. These experiments were 
commenced, and the inspector devoted great attention to them, 
but they produced no satisfactory results, I am now 
pursuing the same experiments with regard to surcharged and 
combined steam. I hope in a short time to be able to show that 
it is better to put the fire under the boiler, so as to increase the 
density and the quantity of steam, than to heat the steam after it 
is generated, cutting off all communication with the boiler. (Hear, 
hear.) Another circumstance worthy of notice is, as to the 
thoroughfares that should exist between the boilers and the engine. 
Suppose you cut off the steam at one-third or one-fifth of the 
stroke, and you have a small pipe communicating with the valves, 
the eflect is, that in the first place you lose a great deal by wire 
drawing the steam, and, secondly, that you lose a great deal of 
= (Hear, hear.) The pressure in the boiler being pro- 
vably not Jess than one-fifth or one-sixth more than upon the 
piston, itis desirable in working steam engines to have the force 
of the steam nearly the same upon the piston as it is in the boiler. 
That cannot be accomplished unless you have large thoroughfares, 
and cut off the steam valves thoroughly, (Applause.) 

Mr. T. Bazley, M.P., seconded the motion, which was agreed 
to; and the committee having been appointed for the ensuing 
year, the proceedings terminated with a vote of thanks to the 
president. 


New Rirvve.—A powerful and most effective weapon, known as 





Terry's patent breech-loading ritle, is, by order of the Secretary of | 


State for War, to be supplied immediately to several cavalry regi- 
ments. 
equal to ten ; the carbine may be loaded with facility at the time of 
a horse being in full gallop, because neither biting the cartridge 
nor a ramrod is required, and there is no risk of blowing off the 
hand while loading. The Small Arms Committee have submitted 
the carbine to the severest tests, making a most favourable report on 
its peculiar advantages, and hence its adoption in the army. Only 
a few months ago Terry's ritle was submitted to a test by Captain 
Kichard Hewlett, of the Excellent gunnery ship, and 1,800 rounds 
were fired without the carbine requiring to be cleaned, or missing 


fire; the same carbine was tested on Southsea Common by order of | 


the Lieutenant-Governor Major-General the Hon. Sir James Yorke 
Scarlett, and twenty-tive rounds were fired at 300 yards’ range from 
the buct; and the general himself made a centre hit. 


The peculiar advantage of this weapon is to make one man | 


An ofticer ou | 


the ground, one of the instructors of musketry, then took the instru- | 


ment and struck the target atloat twice out of three times, at a dis- 
tance of 1,050 yards; yet the barrel is but thirty inches in length. 


THE NAVAL ESTIMATES. 


WE believe we may announce with tolerable certainty that minis- 
ters are prepared to ask for a considerable increase in the naval 
estimates in the approaching session. No absolute increase is 
contemplated in the army estimates, The regiments returning 
from India, their period of service there having more than expired, 
will, however, form an augmentation of the regular military force 
in the United Kingdom. This will probably enable the authorities 
to lessen the estimates for the militia, The increased amount re- 
quired for the navy will be principally appropriated to a consider- 
able augmentation of the Channel fleet. This step will meet with 
general approval. When other powers are talking of war and 
adding to their armaments, whatever their intentions may be, the 
Government would be guilty of an unpardonable dereliction of 
duty if they failed to provide for the security of our own coasts. 
It is with no hostile views towards any other power that our Channel 
squadron is increased and made in all respects fully efficient, but 
solely as a defensive measure in any possible eventuality. Without 
reference to the clouds that seem to overshadow the political atmo- 
sphere of Europe at the present moment, there is still sufficient 
reason for looking well to the state of our navy, and particularly 
for strengthening ourselves in the Channel. A rapid increase has 
been made during the last seven years in the navy of our nearest 
neighbour, and the number of screw- propelled line-of-battle ships 
possessed by France now about equals our own, if we exclude the 
block-ships, which are not indeed ships of the line, but adapted 
rather to be used as additional defences to our naval ports or other 
harbours, if attack were apprehended. No doubt we can easily and 
speedily regain the numerical superiority in vessels of this class 
which we recently possessed ; but the process will entail great cost, 
a cost which the nation will not shrink from. Since the successful 
application of the screw to men of war our sailing line-of-battle 
ships have become obsolete, and such of them as are unfit for con- 
version must be considered as erased from our list of serviceable 
vessels. From that point we started somewhere upon an equality 
with our neighbours in the creation of a new and steam-propelled 
fleet ; and, extraordinary and unwonted activity having been exer- 
cised in their dockyards, the present result is that they have nearly 
as many ships of the line fit for service as we have. In seven years 
it appears that they have increased their war steamers of all classes 
from 114 to 230. These facts will prove that our Admiralty have 
simply done their duty in completing so many first and second 
rate screw ships as they have done, and in laying down so many 
new ones. The inconsiderate and hasty objectors who fancied that 
iron-sided ships and steam rams were going to make such an al- 
teration in naval warfare as to put line-of-battle ships altogether 
hors de combat will now see that the Admiralty were not heedlessly 
squandering the national resources in building these ships. Had 
they been less active in this direction we should have been numeri- 
cally inferior to the French; and the discovery of that fact would 
have aroused the indignation of the whole country. A short time 
ago it was proposed to begin cutting down our magnificent screw- 
liners and plating their sides with iron, making them shot-proof 
at the expense of their sailing, and, to some extent, of their fighting 
qualities. The fortunate invention of the Armstrong gun has, 
however, given the coup de grace to the suggestion. It is very 
likely—nay, almost certain—that line-of-battle ships will not in 
future naval wars play such an important part as of yore; but we 
cannot overlook the fact of the great increase which, in the French 
navy, has been made in that class of ships. The most necessary 
thing nowto be done in our navy is to arm our whole fleet with 
the extraordinarily powerful weapon which the invention of Mr. 
Armstrong has placed at our disposal. By means of this gun, as 
the experiments at Shoeburyness have completely demonstrated, an 
enemy’s ship may be easily sunk at the distance of two miles at 
least—the inventor says three—and a shot has been propelled from 
it a distance of five miles. The most closely accurate aim may be 
taken by it, at even the long range, and from it shell as well as 
solid shot may be fired. The shell fired from Mr. Armstrong's 
gun is more destructive than any hitherto used, as it does not 
explode until after striking its object, and it will pass through a 
ship’s side and explode between its decks, scattering destruction 
among all around, As to the iron-plate vessels, their sides are 
quite as vulnerable as wooden planks to shots from the Armstrong 
gun, and the sides of the Trusty, one of the supposed shot-proof 
floating batteries, used as a target in the late experiments, were 
pierced through and through.* Let, then, a portion at least of the 
armament of every ship henceforward fitted for sea consist of Arm- 
strong’s guns. We shall have to replace the whole of our naval 
artillery, and a great cost will thereby be occasioned; but, as we 
hold this invaluable invention in our own hands, it will be enough to 
make the change gradually. Only some of the guns, more or less 
according to the rating of the ship, should be placed on board 
every one of our ships in commission as speedily as they can be 
manufactured and supplied. All that we need be very anxious 
about is the power of holding our own at the first outbreak of any 
future war. We possess almost limitless resources for increasing 
our navy in case of need, and they would be freely forthcoming 
when others would be feeling exhaustion. The rapidity with which 
our numerous fleet of gunboats was created during the late Russian 
war, in the midst of other most extensive operations, was a proof 
of this fact. Hitherto our weak point has been the slowness with 
which we have manned our ships ; and as impressment, whatever 
Lord Hardwicke may think, will never be permitted by this nation 
to be again resorted to, we have to find some other means of 
promptly manning a large fleet in case of emergency. No sugges- 
tion with this view appears to us to be equally feasible with that 
of Sir Charles Napier. Unless the commission now sitting can 
devise a better plan, and we doubt if they can, we hope the Ad- 
miralty will adopt the gallant admiral’s recommendation, and put 
only half the usual number of marines on board the line ships of 
the Channel fleet in time of peace, dispensing altogether with or- 
dinary seamen, landsmen, and boys, and filling up the comple- 
ment with A.B.’s. Then another fleet of an equal number of ships 
could be at any time provided with crews, by draughting off half 
the able seamen, and replacing them with the marines, ordinaries, 
landsmen, and boys, who can always be got hold of; while, for 
able seamen, unless we have them ready provided, we must wait. 
It is an excellent suggestion, and may be carried out without much 
additional expense. ‘The adoption of this plan, and keeping always 
a fleet of eight or ten ships of the line on the home station, to serve 
as a Channel squadron, would, we fully believe, be quite sufficient 
to secure our coasts against the possibility of invasion. For the 
rest, our Admiralty must be always on the alert to take advantage 
of real improvements, such as that of the Armstrong gun, and we 
may then have no fear for the permanence of England's naval 
supremacy.—Observer. 


* This is doubtful, we believe. 


Crry ImproveMENTS.—WIDENING OF FLEET-STREET AND Fet- 
TER-LANE.—On Friday, in compliance with directions from the City 
Commissioners of Sewers, Messrs. Pullen and Son disposed of by 
auction several houses in Fleet-street and Fett-r-lane, which are to 
be taken down for the purpose of widening the several thorough- 
fares. The houses in Fleet-street, which are very ancient, adjoin 


| St. Dunstan's Church on the west. 


TRON FOR THE PACIFIC RAILROAD. 

A Paciric Rattroap Bill is likely to run the gauntlet between 
opposing political interests, party-jobbers, and double-faced friends, 
till it is cheated of its fair proportions, and distorted with excres- 
cences that will leave their scar for ever. All these kicks and 
bruises and stabs in the back will delay the completion of a Pacific 
Railway, and modify its usefulness, but they will {not kill it. 
There is an enemy, however, lurking unseen in the very souls of 
its friends, and already putting words into their mouths, which is 
able to transform the whole enterprise into a public disgrace. It 
is their engineering—the civil and et ot ce of poli- 
ticians, lawyers, and merchants. The history of railways all over 
the world is a history of money fearfully sacrificed because it was 
not wisely laid out. There has never been an approximation to 
the possible success of a railway as a money-making institution, 
till millions have literally been scattered to the winds by engineers 
who were not engineers, but quacks. 

Should a Pacific Railway, built and equipped in the best and 
most truly economical manner known, under the meridian blaze 
of the long history of those successive steps, waste, bankruptcy, 
reform, experiment, and practical engineering truth attained at last, 
—should such a railway merely pay its expenses, and the interest 
on its cost—and it is not likely to do more for a long period of 
years—then a railway built as twenty thousand miles have been 
built in this country, will not pay its expenses, but will be an un- 
mitigated drag on a treasury already worse than empty, to the 
extent of millions of dollars a year. There are facts enough on 
record to establish this conclusion, viz., if the Pacific railway is 
built in the best known manner, its working expenses will be at 
least one-half what they will be if it is built as American roads are 
generally built—the cost being the same in both cases. If the 
people desire to have this balance of loss wrung out of them by 
taxation, they are likely to be gratified to the most unbounded ex- 
tent, provided the Pacific Railroad Bill does not contemplate some 
new and vital features which have never yet guided the construc- 
tion of American roads. 

For example: What rails shall be used? Whether or not 
they shall be of American make is a question of political eco- 
nomy, and not necessarily of railway economy. Mere names 
leads to fictitious distinctions. The American is generally supe- 
rior to the English iron in use on our roads, and American ores 
are generally stronger than the ores of Great Britain, hence we 
jump tothe conclusion that American; rails only are good. Now, 
it so happens, per contra, that some of the very poorest rails 
in this country are of American make, and that the British rails 
used in England are far superior, as a class, to the American 
rails used in the United States, It is as absurd to estimate Ame- 
rican and English ores in classes, as to estimate American and 
English soil or stone in classes; the best and the worst known 
exist in both countries. Besides, ore is not rails. The origin of 
the iron is not the issue. Considered by itself, it will be of no 
practical consequence to the Pacific Railroad, considered as a 
railroad, and not asa political machine, whichever way it turns 
out. Congress may dispute about it till doomsday, and not come 
within hailing distance of the remotest feature of a plan by 
which to secure good rails. 

Rails that last from ten to fifteen years, instead of crushing 
out in as many months, embrace, at least, these qualities: 
the greatest possible lateral cohesion in the head; a fair amount 
of surface hardness in the tread (they harden by use, if properly 
made); a degree of elasticity in the flanges of the head (this 
| incidentally allows the proper section for jointing the rail firmly), 
| and great tenacity in the foot. To furnish a permanently level 
| surface for the wheels, instead of a surface which will deflect 
between supports, and keep them running up a heavy grade, rails 

must be much higher, though not necessarily heavier, than the 

common American pattern. It is well known to almost every- 

body, except the buyers of railroad iron, that a rail 6 in. 
| deep is not only twice, but almost eight times as stiff’ as one 
| 3 in. deep, and that good iron can be very much lighter 
than the present standard, in many parts, to allow this great 
height within the ordinary limits of weight. There is a rail 
used in this State which weighs 84 lb. per yard. At the 
cheapest price of the meanest iron known, this rail costs as much 
per mile as would a 58 1b. rail of the same stiffness, and at 
least three times the durability, made from the best material, in 
the best known manner. 

Hence it appears that the making of good rails is not a question 
of English or American iron, but of shape of section and process 
of manufacture. It is not a question in political economy, but in 
physical science. And the difference in the cost of working the 
Pacific Railway, solely due to the quality of the rails, will be 
millions of dollars a year saved or sunk. 

During a period of thirty years enormous sums of money have 
been spent in ascertaining how, and in what shape, to make good 
rails. These experiments have brought forth the most important 
results. They show that the rail must be of originally good iron, 
that the cinder must be thoroughly expelled as from the purest 
merchant bar, that it must be worked out in the process of welding 
—for iron without plenty of cinder will not weld soundly ; hence 
the “ pile’? from which the rail is drawn must be originally large. 
The poorest rails are reduced in rolling from about 5 tol; the best 
from 12 or 13 to 1. New processes are perfecting which will give still 
greater firmness to the head, and prevent that leading feature of 
its destruction, that is, lamination. One promising the best re- 
sults is the forcing into the head of the rail an extra quantity of 
iron, purposely left by the ordinary process on the tread. 

The reason why many of our railways are cursed with poor iron, 
is simply because their managers do not try to get better iron. 
They order rails of a given section ; if a light section of poor iron 
has broken down before they put in more of the same kind, it never 
occurs to them to put inless of a better kind. No specification is given, 
no inspection is exercised, and no further care is taken. The rails 
are put down. Perhaps they are iron; perhaps they are cinder ; 
they cost less per ton than any before heard of—that’s certain. In 
two years they are in the scrap-heap. What then? “ Our rails 
are costing too much,’’ says the Management; “ we must have them 
cheaper.”’ So the next lot gets 20 per cent. more cinder. And so 
on. 

Rails that Jast ten years and more are made according to the 
most rigid and particular specifications, under the personal inspec- 
tion, at the mills, of competent engineers, and tested in the most 
thorough manner. All that do not come up to the mark, exactly, 
are rejected. One of the last and best specifications for English 
rails (the Eastern Counties Railway's) provides that if the rails 
begin to fail within three years from the commencement of their 
service, they shall be replaced with sound rails at the maker’s ex- 
pense. And such rails do not cost more per mile than a great 
many of heavier pattern, while they will last several times as long. 

Perhaps these engineering details are beneath the scope of the 
National Congress. But the National Congress must recognise and 
insist on these details, or they will curse the national highway. 
There are men enough who will guarantee to work the Pacific 
Railroad for two-thirds the average cost of working American 
roads, if they can direct its building and equipment. They 
would stake their lives on the issue, for there would be no risk- 
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We are about to undertake the construction of a great national 
work. Its commercial success, wherever it may be located, and of 
whatever materials it may be built, will be of the highest advan- 
tage to the American people ; for if its cheap working will allow 
low rates of transportation, it will open to rapid civilisation and 
enterprise a vast, rich, and magnificent region, and connect the 
two oceans with that golden bond—cheap, rapid, and safe intercom- 
munication. The eyes of all the world will watch the issue. To- 
day the miserable condition of the enormous working cost of 
American roads, as a class, is a by-word and a reproach all over 
Christendom. The national honour, as well as advantage, is at 
stake. Nothing is yet done to be undone. The field is clear; 
there is time to begin properly If there is money enough to 
build the road at all, that money can build it right. 

If the Pacific Railway is built as well as the best engineers 
know how to build it, it will be the grandest and best public im- 

rovement in the world, pouring life, and wealth, and happiness 
into a boundless wilderness, and outstripping, as a triumph of 
mind, the proudest monuments of history and fable. But if it is 
built according to the present American models it will be a public 
disgrace, a remorseles leech on the treasury, and, to a greater or 
less degree, a nuisance to everybody concerned in and about it. 
We cannot afford to have a poorly- built Pacific Railroad.—New 


York Daily Times. 


SUBMARINE COMMUNICATION BETWEEN 

AND FRANCE. 
In our number for January 22nd, of last year, was noticed a novel 
proposition for laying a tunnel under water between England and 
France, which had been made the subject of a communication to 
the Glasgow Philosophical Society by Mr. James Young. The 
idea thus first pointed out by Mr. Young was, as no doubt many 
of our readers will remember, to build or lay a large circular 
iron tube or tunnel, resting on the bottom of the channel. And 
the means he proposed for effecting this was, to build within a 
large cylinder or tube, the one end of which to be closed and 
furnished with a coulter point for clearing away any minor obstruc- 
tions to its progressson. And as the tunnel progresses in building, 
the coulter-pointed tube was to be pushed forward, sliding along 
the newly built part as a telescope tube, so that the tunnel being 
commenced on the shore, this telescopic tube would move along, 
leaving the built tunnel as a trail behind it. The materials to be 
used for the building were thick iron plates or blocks. The bold- 
ness of the idea, with its entire novelty, have no doubt caused it 
to be left unnoticed, much time being required to examine into 
its practical merits from the absence of practical details. Although 
not examined for its own merits, the idea has, nevertheless, been 
picked up, the name of the original owner carefully shelved, its 
details a little retouched, and it is now made the subject of an 
anonymous pamphlet. To show the entire identity of the main 
idea of the anonymous writer and Mr. Young’s, we quote the 
description given in the pamphlet, remarking that it is illustrated, 
and these illustrations are referred to. 

“It is now proposed, instead of excavating a tunnel underthe bed of the 
sea between England and France, that a circular iron tunnel 20°6 miles 
in length, as shown in plan, be constructed in its place at the bottom of the 
sea in either of two ways. To construct this tube under water it is pro- 
posed that the parts prepared on land be passed, as hereafter explained, 
through the 7 ft. tubes into the head, and that in this head the entire 
work be put together by continuous additions to one end, the other end 
remaining on the shore. As the work advances the tube must be forced 
out to the head through a stuffing-box or gland, just as a piston rod 
leaves a steam cylinder or ram.” 


ENGLAND 


This is the fundamental idea, and their identity requires no 
comment. Our notice of Mr. Young’s invention gave no detuils ; 
the author of the pamphlet gives many; but whether they have 
any identity with the details given by Mr. Young to the Philoso- 
phical Society of Glasgow, or whether the author is also a member 
of that society, we do not know; and until this is ascertained we 
can neither praise nor condemn the author for the ingenuity 
or the details given in his pamphlet, for the construc- 
tion and working of the tunnel ; but the small cost of construct- 
ing such a tunnel, compared with the usual method of tunneling, 
renders the idea and plan well worth consideration, and we shall 
be very glad to have the merits of this invention discussed, or to 
hear any objections that can be urged against it. The pamphlet 
to which we now reter is published by John Falconer, Sackville- 
street, Dublin, but, as already stated, is without either name of 
author, as well as selling price. 


Purrry or Ligurs.—Recent experiments have proved that lights 
of equal intensity, obtained from different materials, require very 
different lengths of time to generate the same quantity of carbonic 
acid. The following is the relative time required by the common 
materials :—Olive oil, 72 minutes; Russian tallow, 75; common 
(French) tallow, 76; whale oil, 76; stearic acid, 77; wax candles, 
79; spermaceti, 83; gas from common coal, 98; gas from fat or 
cannel coal, 152 minutes. Coal gas, therefore, and especially gas 
from cannel coal, is the least unhealthy of all ordinary lights, which 
is contrary to the usual opinion.—Mining Journal. 

Coat In New ZeaLanp.—The New Zealander, an Auckland 
paper, gives an account of a lecture, by Dr. Weekes, “On the New 
Coal-tield discovered near Drury, in New Zealand.” Dr. Weekes 
states that he had visited the coal-tields ; and from the fossils he 
had found, both above and below the coal, he had come to the con- 
clusion that it belonged to the tertiary formation. ‘The bed exists 
in a chain of hills terminating in an undulating plain. The different 
points where the coal has been exposed are three miles asunder, and 
are from one to three miles from Drury, at the head of the naviga- 
tion of the Manaker, and about twenty-four miles from Auckland. 
The seam is about sixteen feet in thickness. 

THe Commissioners ror THE GreAT Exuiprrion or 1851 have 
at length paid off the Government advances, and the estate at Ken- 
sington is now their own property. A sum of £120,000 has been re- 
paid in money. The piece of land, about ten acres in extent, on 
which the Museum and its buildings stand, is to remain in the hands 
of Government, by which transaction it is expected that the re- 
mainder of the debt will, with the approbation of the House of Com- 
mons, be ultimately cancelled. ‘This transaction will leave the com- 
missioners free to dispose of their estate as they may find most 
advantageous to the public, in accordance with the terms of their 
commission. 

Tue Great Comer in AusrrariA.—By the last mail we hear 
that a large comet is now visible from the Melbourne Observatory. 
It first appeared shortly after sunset on the 11th October, about 
13 deg. above the western horizon, and though it was in the viciniiy 
of the moon and Venus (which is now exceedingly bright, and, in 
the absence of the moon, casts a well-defined shadow), it was quite a 
notable feature in the sky. The diameter of the nucleus appeared 
about one-third that of Jupiter, and the colour was reddish-white, 
but, of course, from its position, neither its apparent diameter nor 
the colour could be otherwise than deceptive. ‘The tail extended 
northwards (apparently) about 5} deg. from the nucleus. Observa- 
tions are being taken every night to determine its direction and rate 
of motion. P 





METROPOLITAN BOARD OF WORKS. 





On Friday the usual meeting of the board was held at the Guildhall, John 
Thwaites, Esq., in the chair. General Codrington was present during a 
portion of the proceedings. 

SALARIES OF THE OFFICERS OF THE BOARD. 

A long discussion took place relative to a proposed increase in the sala- 
ries—of the accountant £450, of the engineer £1,000, and of the architect 
£800. 

The salary at present paid to the engineer was only £1,000, out of which 
he had to disburse in travelling and personal expenses £200. The architect 
received £300 a year, out of which he had to meet considerable personal 
expenses, 

After some discussion the subject dropped. 

A report was received from the main drainage committee, recommending 
that the committee be empowered to authorise Mr. Oakley to enter into 
conditional arrangements with owners of property required for the con- 
struction of the northern high-level sewer and the main outfall sewer from 
the river Lea to Barking, and, where necessary, to concur with the agents 
of claimants in naming afthird party to decide between them ; all such 
arrangements being made subject to the approval and ratification of the 
board. ‘hat the necessary notices be served on the owners of land in the 
line of the northern high-level sewer and the main outfall sewer from the 
river Lea to Barking, stating the intention of the board to enter upon such 
lands for the purpose of executing main drainage works: and stating that 
they had engaged the professional services of Messrs. Haslam and Buckland 
for carrying out the instructions of the board with reference to the houses 
and lands requisite for the construction of the pumping station at Deptford 
Creek, on the south side of the Thames, 

A further report was also received from the main drainage committee, 
that they had acquainted themselves with the relative cost of the ordinary 
blocks for the inverts of sewers, and those patented by Mr. John Taylor, 
jun., and they had referred the subject to the engineer, with liberty to use 
the patent invert blocks, in any situation where he may be of opinion that 
they may be advautageously employed. Also stating that they had entered 
upon the consideration of the reference of the board imstructing them to 
report as to the best means for ascertaining the flow of water over Tedding- 
ton Lock, and approximately the quantity of fresh water from the tribu- 
taries of the Thames between Teddington and Barking, more particularly in 
dry weather, and as to the most effectual means for ascertaining from time 
to time the chemical condition of the water and depth of mud in the 
Thames at various points of the river ; that having come to the conclusion 
with respect to the first branch of the inquiry, that the only mode by which 
the required result could be arrived at would be by the construction of a 
new weir, and having been given to understand that the conservators of 
the Thames had it in contemplation to erect works for taking gaugings at 
Teddington Lock, they communicated with that body upon the subject, and 
had ascertained that they have at present no such intention ; that the weir 
could not be constructed without the sanction of the conservators, and its 
erection would involve a considerable outlay ; and even assuming that this 
board should obtain permission to construct the necessary works, it is sub- 
ject te grave doubt whether the board could legally apply their funds to 
such an object; they were therefore not prepared to recommend to the 
board to incur the expenditure ; and that having ascertained that there are 
no effectual means of dealing with the principal question involved in the 
reference, they had abstained from prosecuting the other branches of the 
inquiry. 

Mr. Wright moved that the report be referred back to the committee, 
which, after some discussion, was agreed to. 

The clerk announced that the name of Mr. J. Shaw, iron merchant, had 
been substituted for that of Mr. Smeed, as surety for Mr. Moxon, con- 
tractor for carrying out the main drainage. 

A report was then read from the finance committee, and a report on the 
subject of a loan of £3,000,000 from the Bank of England, for drainage 
works, was read, and referred to the finance committee for further detail. 

After the transaction of some routine business, the board adjourned 
shortly before five o'clock. 





LAW REPORTS. 


COURT OF QUEEN’S BENCH.—l1ta January. 
(Sittings in Banco, before Lornp CAMPBELL, and JusTICES WIGHTMAN, 
Cromrtor, and Hi.) 

NORTON ¥. NICHOLLS AND OTHERS.—PATENT CASE. 


This was an action for the infringement of a design for a new description 
of shawl, tried in this court during the last sittings at Nisi Prius, at West- 
minster, before Lord Campbell and a special jury, and in which a verdict 
was returned for the plaintiff. 

The Attorney-General, in pursuance of lief reserved by the learned 
judge, now moved to enter a nonsuit or a verdict for the defendants upon 
various points of law arising under the Copyright of Designs Act. 

Rule nisi granted. 


HARWOOD ¥. GREAT NORTHERN RAILWAY COMPANY.—PATENT CASE. 

The plaintiff, on behalf of the Permanent Way Association, brought this 
action against the defendants for infringing a patent taken out for improve- 
ments in “fishes” and “ fish” joints for connecting the rails of railways. 
The trial took place before Lord Campbell and a special jury at West- 
minster, and resulted in a verdict for the defendants. 

Mr. Knowles, on the part of the plaintiff, now moved for a rule, calling 
upon the defendants to show cause why there should not be a new trial, on 
the ground that the verdict was against the evidence, and also on the ground 
of misdirection, 

Rule nisi. 


VICE-CHANCELLORS’ COURTS.—WepNeEspay. 
( Before Siz W. P. Woon.) 
THE BRIGHTON, SOUTH COAST, AND LONDON RAILWAY COMPANY v, THE SOUTH- 
WESTERN AND PORTSMOUTH RAILWAY COMPANY, 


This was a motion for an injunction restraining the South-Western and 
Portsmouth Railway Company from using the joint station of the Brighton 
and South Coast and the South-Western Railway Companies at Landport, 
for the booking or transit of passengers or goods destined for, or coming 
from, the Portsmouth Railway, or any part thereof, except only so far as 
related to the transmission (upon the line of railway laid down in the 
statute) of traffic conveyed on the public service, to or from the line 
belonging to the Crown, leading to the dockyard, or other naval and military 
establishments, at Portsea or Portsmouth. By an act passed in 1847 a por- 
tion of the Portsmouth extension of the Brighton and Chichester Kailway, 
westward of the junction near Havant, was to form a joint line of the 
South-Western and the Brighton and South Coast Companies, and be regu- 
lated by a committee posed of the bers of the two companies. In 
1848 a contract was drawn up between the three companies, conformably to 
the act of the preceding year, for working the joint line to the South- 
Western and Brighton and South Coast lines. Other terms were agreed on 
in 1852. In 1855 the Portsmouth Railway Act was passed, authorising a 
line from Havant to Godalming, where aline from Guildford came in. There 
was a subsequent act in 1858, empowering the uses of the joint line, and a 
portion of the Brighton and South Coast line. This statute expressly ex- 
cluded Landport as a station for any other traffic than that of the public 
service, except as might be m, and in case of no agreement an 
independent station was to be built at Portsea. The Portsmouth Railway 
Company had endeavoured to arrange with the Brighton and South Coast 
Company for the use of the latter’s line between the two points of junction 
and the station at Havant, and failing any agreement, there had been a re- 
ference to arbitration. What was complained of was that there had been 
an agreement between the South-Western and the Portsmouth Company 
for using their line without the consent of the Brighton and South Coast 
Company. 

Mr. Rolt, Mr. Willcocks, and Mr. J. H. Taylor, were for the motion, 
which was opposed by Sir RK. Bethell, Mr. Giffard, Q.C., and Mr. Bagyallay. 

His Honour thought the question turned entirely on the constitution of 
the act of 1547, relating to the use of the joint station. There might bea 
difficulty in carrying out the provision relative to the two committces, but 
the booking clerks were to be appointed by each company respectively. He 
did not think that évna side traffic on the South-Western, from London to 
Godalming or vice versa, and over the joint line from Havant, could be 
deemed otherwise than South-Western traffic. He thought he could make 
no order on the motion ; the costs to be costs in the cause. 














HEATING or Cuurcnes, &c.—A correspondent of the Dundee 
Advertiser gives the following plan, by which he says the Wallace- 
town church is very comfortably heated :—W allacetown Free Church 
has ten gas-lights, each single light upon the top of a separate 
column ; each light is enclosed in a copper globe six inches in dia- 
meter (copper being the most durable and best fitted for emitting 
heat), and although the lights are kept burning throughout the 
whole day, they have no revection in the church, while they send 
out a copious heat; and, being overhead and well spread in the 
church, they keep up a regular and comfortable warmth. And then 
there is every freedom from fear of fire, as the whole of the heating 
apparatus is in sight and under control.” 





ON THE QUANTITY OF HEAT DEVELOPED BY WATER 
WHEN RAPIDLY AGITATED. 


By Grorce Rennie, F.R.S. 


My last paper, communicated to the Mechanical Section of the 
British Association at Cheltenham, in August, 1856, contained a 
brief notice of the experiments which had been made upon this 
subject by Count Rumford, and by Mayer, Joule, Thomson, 
Rankine, &c. The mechanical equivalents which were estimated 
by those philosophers therefrom, and the heat developed by 
chemical as well as by mechanical action, were briefly noticed ; 
and the causes which led to the making the experiments were 
shown to have originated in the development of heat observed by 
me in the sea in stormy weather, and when water ran throug’ 
sluices at Southampton Dock and other confined apertures. As 
formerly stated, the experiments were made by agitating rapidly 
a mass of 437 1b. of well-water confined in a cubical box, until its 
temperature became elevated from 59 deg. Fah. to 103} deg. 
Fah., but without adding the loss of heat by the radiation of the 
mass; thus proving the correctness of the theory, namely, that 
water, like other fluids, was subject to the same laws as govern 
chemical or mechanical action, and that friction or agitation was 
neither more nor less than a disturbance of molecular equilibrium, 
which, by deranging from their natural positions the particles of 
bodies, developes heat and electricity according to the constitution 
of the bodies subject to their action, and to the rapidity with 
which those operations were performed. Encouraged, therefore, 
by the facts elicited by the experiments of last year, I undertook 
this year a new series of experiments, the objects of which were— 

1. To prove the accuracy or not of the last year’s experiments. 

2. The law, or approximation to it, of increased temperature. 

3. The possibility of attaining the boiling point. 

4. The mechanical equivalent of heat to mechanical power. 

For these purposes an entirely new apparatus was prepared. It 
was driven by the steam engine as before. 


DESCRIPTION OF THE APPARATUS FOR CHURNING WATER. 

The apparatus consisted in the first new series of experiments of 
a cubical deal box, 28 in. square and 23 in. in depth. It was 
covered with a lid of the same material, fitted to prevent the water 
from escaping while in motion, and was perforate with a circular 
hole in the middle of the lid to allow the working freely of a 
vertical axis or spindle. The spindle itself, which was 2% in. 
square, was furnished with eight radial arms, fitted with a series 
of vertical stirrers nailed upon their sides, to break the water as 
much as possible; and, to prevent rotary motion in the water, 
vertical boards were fixed in the corners of the box. The axle 
was supported in two bearings above the box, and had no bottom 
spindle as in the former experiments—an objection which was 
urged last year. On the contrary, the bottom of the vertical axis 
was 3 in. above the bottom of the box. It is clear, therefore, 
whatever heat might have been generated by the friction of the 
bearings of the vertical axle could not be communicated to the 
water, and such was found to be the case. The whole apparatus 
was of wood. 

The box, when filled, contained 50 gallons or 500 Ib. of well- 
water, previous to the apparatus being set in motion on the 19th of 
June, 1857. The following were the results of a preliminary 
trial ;:— 

Tarp SERIES OF EXPERIMENTS.—June 19, 1857. 

Result of first day (9 hours), heating water by churning. 

Time. 


Temp. of water. Temp. of; Time. Tp. s water. om of 
n box, r. 


in box. air. 
h. m. 9 2 h, m. . ° 
11 30A.M. .. GIO .... 70 430PrPM... 68 eoee 
12 3up.M. .. OOS .... 530 ,, »«. GG suv 
1 30,, i ee [ea « © eece 
230,, « 6 eoee 72 730, +. 7 once 
3 30,, 66 oone - os ee DS 


Temperature of water in box from 60°5 to 73°, In- 


creasein 9 hours .. es + ee oe oe +» 13°5 

Loas by radiation in 10} hours 9°=85°°7 per hour. 9 hours 
at85°7 perhour .. ee ee oe ee os oo PF 
Total increase oe oe oe oe 21°23 


Total increase in 9 hours 21°°2 or 2°35 per hour. 
Average revolutions per minute 88°64. 
60 gallons of water at starting. 42% gallons of water at stopping. 


Turrp Serres OF EXPERIMENTS.—June 20, 1857. 
Result of second day (9 howrs), heating water by churning. 


Time. Temp. of water. Temp of! Time. Temp. of water. Temp. of 
in box. air. | in box. r. 

h. m. ee . - | hm. ee “ = 

70am... G4 cece 66 | 12 0PM... 61 ooee 

Be. ax Se ‘eres [on oo wk was 7 

S05 wo Ge tess 8 ae | * 

Bi.5 ws we. cose | 30,, « ee. 

na. WO coe | Ot se Ge: tee 74 


Temperature of water in box increased from 6t° to 92°, 
crease in 9 hours .. oe ee ee °e oe +» 28° 
Loss by radiation 1° per hour, 9 hours at 1° per hour oe 
Total increase oe oe . 37° 


Total increase of temperature in 9 hours 37°, or 4°"! per hour, 
Average number of revolutions 88°64, 
50 gallons of water. 
Tuirp Serres OF EXxPERIMENTS.—June 22, 1857 
Result of third day (8 hours), heating water by churning. 


Time Temp. of water Temp. of 

in box air. 
h. m. °, « Began with cold water in consequence 
9 30 A.M. .. 66 ol { of plug in bottom of box leaking. 


10 30 ,,  .. 58 
1130, ..6l 
12 36 P.M. ..68°S — cersee 





. . 10 30 a.m. Stopped 15 minutes in 
130, - 68 ra a { consequence of belt breaking. 
230, 7 
3 30 “6 +. 76 2 15 p.m, Gauge-glass broke, 
430, «0 





| ee 68 


Temperature of water in box increased from 56° to 83°, In- 
crease in 8 hours .. + - oe ee ee +. 27 

Loss from radiation in 13 hours 13°, or 1° per hour, 8 hours 
at le per hour ee ove .- oy ee - oe 8 
Total increase . oe o 35 


Total increase of temperature in 8 hours 25°, or 4°°375 per hour. 

Average revolutions per minute 88°64. 

50 gallons of water at starting, 45 gallons of water at stopping. 
Tuirp Series or EXPERIMENTS.—June 24, 1857 

Result of fourth day (11 hours), heating water by churning. 





Time. Temp. of water Temp. of; Time, ‘Temp. of water Temp. of 
in box, air. in box air. 

h. m. ° h. m, . 

6 30 A.M... 72 Ot | lL tuPM... ° 

7D. oo |} 230,, 100 e° 

[, oS Bi sw ore 

9 30 ,, 87 | Stopped 20 minutes, broke belt 

10 w ,, mm) | @ SUP.M. ..102 

11 30,, 95 | 530,, 104 75 

12 30P.M. .. 96 ™m | 
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Deg | 

Temperature of water in box increased from 72 deg. to 104 deg. In- . 
crease in 11 hours .. 
Loss by radiation in 13 how 
at ‘0153 deg, per hour .. 


Oo 
| 


rs 2deg., or “153 deg. per hour. 11 hours 


Total increase.. .. .. 33°6 
Total increase of temperature in 11 hours 33°6 deg., or 3°05 deg. per hour. 
Average revolutions per minute 88°64. | 
60 gallons of water. } 


Tuirp SERIES OF EXPERIMENTS.—June 25, 1857. 
Result of fifth day (13 hours), heating water by churning. 


| 


Time. Temp. of water Temp. 
h. m, in box. of air. 
630 aM. .. 102 68 Box covered with hair-felt. on pre- 
7 30 ,, a 105 vious night, to prevent radiation 
80, .. 107 as much as possible. 
§ Stopped 15 minutes to tighten first- 
930 ,, me 109 ** ( motion driving belt. 
10 30 115 - 
oe 5 
ae; > 8 
i oe 122°5 78 
130Pr.M. (tw 126 
230 ,, ee 130 -- Thermometer indicates no higher. 
3 30 { Stopped 30 minutes to cut larger 
pied Py ES pe ** (hole for new thermometer, 
” ee 32 
5 30 ee 134 
630 3. 136 
7 30 140 76 


pa ee 
Temperature of water in box increased from 102° to 140°. Increase 
in 13 hours ee a ee ee ee ee a 
Loss by radiation in 11} hours, 18°, or 1°56 per hour. 13 hours at 
WPGC POP HOUF oc ts ts te ce te oe te oe ce os SR 








58°28 


Total increase of temperature in 13 hours, 58-28, or 4°°483 per hour, 
Average number of revolutions per minute, 88°64, 
50 gallons of water. 


First Series or EXPeRIMENTS.—June 26, 1857. 
Result of sixth day (13 hours), heating water by churning. 





TOAM. oe « 122 .. «. 62 7 45.M. second-motion belt broke: 
88 « in oe: started again 8 A.M. 

9¢ . se eo Bae 60 +0 9 5A.M. Glass tube in which ther- 

100 ,, oo ee mometer was placed broke, carry- 

me » oe 6s ing thermometer into box ; defect 

IZOPM. .- «- 12% made good ; started again, 10 15 
oo aw Bw ow A.M. 

ree 

Ta 

O68. - 6. sc Be ete 

ee 

Ss « «ae 

C8 ay. oe. vo ee 

80 w oo co 1b oo oe 16 

Temperature of water in box increased from 122° to 144°. Increase 
ee eer ee ee ee ee ee 

Loss by radiation in 11 hours, 18*, or 1°63 per hour. 13 hours at 
le63 per hour .. os oe «6 «6 ef oF ef oe oo oo 20619 
42°19 


Total increase of tem: erature in 13 hours, 42°°19, or 39-245 per hour. 


Srconp SERIES OF EXPERIMENTS.—July 14, 1857. 
Result of seventh day's trial—Apparatus for Heating Water 
in Small Box. 

Temperature of water in box increased from 68° to 118°, or 50° 
in five hours. 

Loss from radiation in thirteen hours, 
8°45 in five hours. 

Total increase of temperature of water in box, 58°°45. 

Total increase of temperature of water in five hours, 58°45, or 
11°69 per hour. 

Five gallons of water in box. 

236°04 revolutions per minute. 

The churning-box on this trial was entirely covered with hair- 
felt, and stood upon four glass pillars 2 in. high. This was placed 
in an outer box; the inner or churning-box being stayed with 
glass props to prevent radiation by coming in contact with the 
outer box, or from moisture which might accumulate in bottom of 
same. 

The iron wheel driving churn-spindle (wood) was also covered 
with worsted cord, this acting as a non-conductor of heat. 


2°, or 19°69 per hour, 


Second SERIES OF EXPERIMENTS.—July 21, 1857. 
Result of eighth day's trial of 11 hours.—Apparatus for heating 
water. 


Time. Temp. of water Temp. of | Time. Temp. of water Temp. of 
h. m. in box. atmosphere. | h. m. in box. atmosphere, 
630AM..103 .... 69 12 30P.M... 160 .... 76 
730 4, oo 116 coee 68 LD wn . 164 eevee 76 
“| as” Serre 230 ,, «. 166 76 
930 ,, . 136 71 ee eres i7 
10 30 ,, .. 146 72 430 ,. « 173 “4 77 
311 30 4. »- 162 cove 74 1 & 30 4 o- 178 cove 80 
12 gallons of water at starting. 6 gallons of water at stopping. 
Highest temperature .. eo oe we 178° 
Lowest temperature ee ee ee ee 103° 
236°67 revolutions per minute, 75° 


Seconp Series OF EXPERIMENTS,—July 25, 1857. 
Result of ninth day's trial of 11} hours,—Appavatus for heating 








water. 
Time. Temp of water Temp. of 
in box, building. 
h. m. o ° 
6 30 A.M  - ae «. 70 6 30 4.M.6 gallons of water in box 
72° “« « oe es ao at atemperature of 130°, Added 4 
8 30 ,, ee ee «o «oo Oa gallons of water to that in box; 
930 ,, ‘oe. we oo oe 72 temperature when mixed 130°. 
ee “se 
11 30 ,, oe o- 44 
12 30 P.M oe 0 o- 76 
130 ,, ee » « 76 
a « ee 6 - W7 
4 «.- . 2B 
430 ,, ° 8 . 76 | 
5 30 ,, a . 76 | 
630 , 76 





> oe 
114 hours at work. 2: 
10 gallons of water at starting. 7°5 gallons of wate 
Highest temperature .. 
Lowest temperature .. 


r at stopping. 
192° 


130° 


io 
Tuirp SERIES or ExrertMents.—July 16, 1857. 
Result of tenth. day's trial of 11 hours.—Apparatus for heating 


walter. 

Time. Temp. of water Temp. , Time. Temp. of water Temp 
h,. m. im box. of shop. | hem, in box, of shop. 
[Ott J ws OS Pew .. Mune SS 
OO oo. coven: | Ce ACO y tv BE ae © 
8a 3 me a > 1- ee a — a 
oe a ie TE sice, 2 
110 45 cove | ce 50 ,, 206 .cce 72 
i esi eerie Chie: src See Se 

Temperature of water in box at 6 30 a.m. . +. 136° 

Added 8 gallons of water at temperature of .. e- 210° 


. 1ése 
r at stopping. 


Increasing that already in box to ee 
90°5 gallons of water at starting. & gallons of wate! 
252°67 revolutions per minute for 10} hours. 


Increased during last half-hour to 274°67 revelutions. 








Highest temperature .. eo ee - 200° 
Lowest temperature ee . oe 168° 
—- | 
41° | 
~ | 


* At this temperature an egg was put into the water, and the agitation | 
was continued for five minutes, when the egg was taken out and found 
boiled quite hard. 


General Result of First Series with 50 gallons or 500 lbs. water 
agitated at 88°64 revolutions per minute. 





No. of Duration of Degree, including 
Experiments. Experiments. radiation, Degree per hour. 
° “ 
1, Increase in 9 hours « & ® or 2°35 per hour, 
2. 8 » - 3 O ~ £10 ee 
3. pe Ss - 3 0 7 ae 
4, os a 33 «6 a eee 
5. x 6 .. 58 BB “a a 
6. ” ll o 42 ” 4°21 ja 
6 )22 56 
General average increase per hour +» 37°6 Fah, 
Loss by leakage 10 per cent 
General Result of Second Series with 10 gallons or 100 lb. of water 


agitated at 236°67 revolutions per minute, 


No. of Ex- Duration of 
periments, Experiments, Degree, increase. Degree per hour. 
', Increase in 5 hours, 58°45 or 11°69 per hour. 
2. | 75 - 681 
3. o 114 ,, 62 5°39 pe 
4. a” 41 an 372s 
4) 27°61 
Loss by leakage, &c., 10 per cent, 
6°90 


MECHANICAL EQUIVALENTS. 

First Series.—These were obtained by means of Prony’s friction 
break applied to a correctly turned pulley of cast iron, fitted in 
the upper part of the vertical wooden spindle of the agitator. The 
friction bracket was carefully equilibriated on the pulley by means 
of weights, oil, and tallow, until it made the same number of revo- 
lutions as before ; the box having previously been emptied of its 
water. 

The following were the results :— 

Ist. That 500 lb. of water agitated at the rate of 88°64 revolu- 
tions per minute were heated 3°°38 per hour by an expenditure of 
29°000 lb. per minute. This is equivalent to 1,690 lb. raised one 
degree. 

174000 

1690 
heated 1° in one hour- 

Second Series.—That 100 lb. of water agitated at the rate of 
232°67 revolutions per minute were heated 6°*27 per hour by an 
expenditure cf 1°8 H. P., or 59°400 x 60=356°400 lb. This is 
equivalent to 621 Jb. raised 1° in one hour. 

From the preceding result it appears that the mechanical equi- 
valent varies as the quantity of water used in the experiment, and 
the rate of agitation; the larger quantity of water agitated by 
88°64 revolutions giving an equivalent of 1,030 lb., and the 
smaller quantity giving only 621 lb. when agitated 232°67 revo- 
lutions. 


Then 29:00060= x =1030, equivalent to 1 1b. being 
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Continuation of Experiments to determine the Resistances of 
Screw-Propellers when revolving in Water at different Depths 
and Velocities. By Grorce RENNIE, F.R.S, &c. 

My former experiments exhibited some curious phenomena on 
the effects produced on the resistances of screw-propellers when 
revolving in water at high velocities and at different depths. The 
first idea of driving screw-propellers at high velocities and 
immersed at different depths was stated to be due to Mr. Joseph 
Apsey, an engineer of Broad Wail, in the parish of Christchurch, 
Surrey, but from the experiments having been made in a close 
boiler, objections were made to them at Glasgow as being falla- 
cious; and it was only after similar experiments had been made by 
me in the open water in the river Thames that they were confirmed. 
Those results were given in my last paper, published in the 
“ Transactions of the British Association” in 1856. 

Both series of experiments proved that the influence of velocity 
was much greater than that of depth, but that the joint action of 
velocity and depth was very remarkable. The present paper con- 
tains the results of experiments made on differently formed propey- 
lers, for the purpose of ascertaining,’ first, the effects of screw- 
propellers when confined in tubes of a conical form ; secondly, the 
effects of form of propellers working alone and not in tubes. 


| 

| 

| 

| 

| 

i] 
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The common two-bladed screw, 13 in. 
diameter, pitch 20 in., 600 revolutions per 
minute, when working in a depth of 12 in, 
above the top of screw, gave a pressure 

ft. in. 
of 69 Ib. in a {! 5t diameter, 
” 
in length. 

The same two-bladed screw, when immersed and working in a 
depth of 12 in. above the top of screw, gave a pressure of 14+ lb., 
or more than double of the pressure when confined by the tube. 

Without working in a tube.—Effects produced by 
a yhree- aded screw-propeller of similar diameter, 
13 in. a}d pitch 20 in., area of circle | square ft. 
to the two-bladed screw and moved at the same 
velocity of 600 revolutions per minute, and immer- 
sion of 12 in. above the level of the screw without a tube,—157 Ib. 


' 


large end. 
small end. 


L\ 


conical tube ti 7 
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Without working in a tube.—Effects produced by a 
two-bladed screw-propeller, similar to the common screw, 
in diameter 13} in. and 20 in. pitch, area 1 square ft., 
but having a portion of the interior of its blades cut 
away in hollow curves,—176 lb. 


Without working in a tube.—Effects produced by a two- 
blade screw-propeller, 13} in. diameter and 20 in. pitch, but 
tapered at the outer extremities of the blades in a parabo- 
lical form thus :—137 lb. Area of circle 1 square foot. 

The above experiments were varied in many ways both in 
speed and depth; but the mean pressures which are given are 
sufficiently approximate. The greatest result is given by \ 
the curved-bladed propeller. 


Apparatus for trying the resistance of different Screws when 
immersed at similar depths in the river Thames, 


CAST IRON CISTE 


WATER LEVEL 




















DICKSON’S IMPROVEMENTS IN THE PERMA- 
NENT WAY OF RAILWAYS. . 
PATENT DATED 4TH JUNE, 1858. 


Tuts invention, by J. F. Dickson, of Litchurch, near Derby, consists 
of certain improvements relating to that description of the permanent 
way of railroads in which wrought iron is principally or exclusively 
used, and in which the sleepers, wings, or other bearing surfaces are 
laid longitudinally and continuously in the direction of the road. 
Various plans of this description are now in use, all of which have 
been found in practice to be more or less defective, and instead of 
them the patentee proposes to form the wings or sleepers out of one 
piece of plate iron, about one-third of an inch in thickness, in which 
is formed a groove running its entire length, into which he places the 
vertical limb of a single-headed rail of an improved form, which 
arrangement prevents any stress on the screw bolts attaching the 
wings to the rails, and at the same time requires a less number of 
fastenings. He uses a new and improved form of cast or wrought 
iron sleeper, either detached or continuous in connexion with the 
rails in ordinary use. Notches or teeth are also formed in the ends 
of bolts or screws employed in the permanent way of railways, and 
catches are placed either on the nuts or other parts, to which the 
screws are fitted, so that the catch may fit in the notch and prevent 
the bolt or screw becoming loose. 














FIG.I. 
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Fig. 1 is a transverse section of the improved form of rail, con- 
nected to sleepers. Figs. 2, 3, 4, and 5, are transverse sections of the 
sleepers; and Figs. 4 and 5 represent a bolt with its end notched, 
and a nut with a catch upon it. 

Fig. 1 is the improved rail having a single and solid head, the 
vertical limb of which is parallel and continuous with its inside edge. 

In Fig. 2 the ordinary rail m is placed in one of the improved 
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sleepers n, both kept firmly together by the bolt 0. In Fig. 3, which 
represents another form of sleeper, the wooden key p may be placed 
at intervals, either with or without screw bolts. Fig. 4 is a sleeper, 
having a tie bar q placed at each end, made of angle iron when pre- 
ferred. Fig. 5 represents a cast or wrought iron sleeper in two parts, 
one furnished with a rib or projection fitting a groove in the other, 
the sleeper and rail being held together by bolts. 

Figs. 12 and 13, represent the improved bolts and screws employed 
in the permanent way of railways. The end of the bolt w projects 
a short distance beyond the nut x, which end has any suitable 
number of notches or teeth in contact with a catch y, so that when 
the bolt is tightened as much as required, the catch prevents any 
return movement and consequent loosening, thus maintaining a con- 
stant tightness, and avoiding the necessity of frequent supervision ; 
when screws are used instead of bolts, their ends project through the 
screwed metal as much as through the nuts, but the catch is placed 
upon the plate, rail, or frame, instead of the nut, thereby prevent- 
ing the screw from returning or loosening. 





JULIUS’S SELF-REGISTERING COMPASS. 
PATENT DATED 15TH JuNE, 1858. 
Fic. 1 of the accompanying drawing is a plan, and Fig. 2 is a side 
view, partly in section, of a self-registering compass or control 
compass, the invention of Baron Ferdinand Julius, of Wedel- 
Jarlsberg, of Frederickswern, in Norway. In order to facilitate 
the description, the instrument may be considered as consisting of 
two parts, the lower and the upper. The lower part a, a, is cylin- 
drical, and divided by walls halfway from the centre to the periphery 
jnto sixty-four equal chambers 6, 6, the bottoms of which form 
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inclined planes with declivity towards the lower part of the outside 
c, c, where the chambers are closed with glass doors d, d. The 
inner half of the chamber is open above, and the outward half is 
covered by a circular metal plate /, f, divided iike a compass card in 
points and half points, but with this diflerence, that the east is placed 
on the left, and the west on the right, side of the north point. Each 
chamber is named after the superscribed point or half point. In the 
centre of the lower part of the instrument is placed a pedestal g, 9, 
on which a magnetic needle A, h, is suspended. A metal pipe ¢, ¢, is 
fixed over the centre of this needle, and bent down over its north 
end; on the south end is placed a counterbalance e. The open part of 
the sixty-four chambers, as well as the magnetic needle and the 
pipe, are surrounded by the upper part of the instrument 4, 4, which 
is a metallic cylinder fastened to the lower part a, a, by screws J, /, 
and closed above by a lid &, m, &, in the middle of which is a round 
hole m; over this is fastened a small box x, », in which a metal 
wheel 0, 0, has a rotary motion, and in the periphery of this wheel 
are, at equal distances, twelve cavities p, p, destined to receive balls, 
which are led to them through a pipe q, g, fastened to the outside of 
the box. The axis of the wheel is carried by the box, and has a 
ratchet wheel r, r, and can by a sliding tube and a screw s be con- 
nected with a clockwork ¢, t, fastened to the same lid of the upper 
cylinder. The instrument is suspended in gimbals r, vt, which may 
be fastened above or underneath or at the side by a screw 2, z. 
When the instrument is to be used, it is placed in such a way that 
the north chamber is turned ahead, and that a plane through the 
north and the south points passes through or is parallel with the 
keel of the ship. The clock is wound up, and its axis is connected 
by the tube and screw with the axis of the wheel. The pipe q, q, is 
then filled with balls, which by the turning of the wheel enter the 
cavities, and drop into the pipe over the magnetic needle, and from 
thence into the chamber, which happens to be beneath the end of the 
pipe. In this way, if the wheel 0, 0, turns once in an hour, a ball 
will drop every fifth minute, and the chamber in which it is found 
then gives the angle between the magnetic north point and the ship's 
course. As the divisions of the control compass are contrary to 
those of the common compass, and the course being given by the 
magnetic needle, and not by the lubber point and the compass card, 
the steered course is signified plainly by the chamber in which the 
ball lies. If two, three, four, or more balls are found in the same 
chamber, the same course has been made for ten, fifteen, twenty, or 
more minutes. If every ball is numbered and laid down in the pipe 
9, 9, in order, the numbers will show at what time the different 
courses have been steered. After the end of each watch, or oftener, 
if wanted, the instrament may be examined through the glass doors 
to see in what chambers there are balls, which are then taken out 
by lifting the glass doors ; the courses are noted, and the balls are 
again laid down in the pipe g, g. If the wheel, for instance, has 
sixty cavities instead of twelve, the courses may be given for every 
minute. In that case the wheel must be somewhat larger, or if made 
with few cavities, it must be turned quicker round. The control 
compass may be used as a common compass when the lid &, m, &, is 
—_ of glass, and the magnetic needle is fixed under a compass 
card, 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


COAL-BURNING LOCOMOTIVE FIRE-BOX. 


| it would have to be fitted with holes opposite the long tubes, and 
the tubes in the water partitions plugged up, so as to be able to 
repair the long tubes when required. If found necessary to supply 
| air at the fire-door when coal is supplied, the quantity should 
| gradually decrease as the smoke diminishes, Behind the fire-door 

is a plate suspended from an arm on the spindle of the latch. 

When the latch is lifted to open the fire-door the plate will perform 


Sir,—I beg to forward the following illustration and description of | @ pendulum movement and admit air through the door and the 
a coal-burning fire-box, designed with the view of supplying the | corresponding holes through the suspended plate. The movement 


fire with a sufficient quantity of heated air to burn the smoke. It 
is desirable that air supplied for this purpose should not reduce 
the temperature in the fire-box. By placing the fire-bars as shown 
in the illustration the area is increased one-third, and all the 
smoke is created in the middle of the fire, which smoke must pass 
over the two outside parts of the clear fire before it can reach the 
tubes, and, as the smoke and the air must be rarified to a high 
degree before it can have travelled this distance, it must ignite. 
The two water partitions are connected to the back, front, and top 
of the fire-box at the distance of about 1 ft. 8 in. or 1 ft. 10 in. 





As the coal be 


The fire is fed with coal between them. 
comes burnt it must descend towards the lower end of the bars, 
therefore the fire must be bright and free from smoke on the out- 


apart. 


sides of the water partitions, The gases created in the centre of 
the fire are compelled to pass around the back ends of the partitions 
and over those bright tires, 4 ft. 6 in. long each, before reaching 
the tubes by means of a fire-brick wall built up about 4 in. behind 
the tubes. This wall prevents the unburnt gases from making 
their exit through the tubes. The wall is built about 9 in. above 
the level of the fire on the outsides of the water partitions, but 
extends from the bottom of the fire-bars to the top of the box 
between the water partitions. The bricks between the water par- 
titions are grooved all round to supply the fire with hot air, which 
finds its passage through the hollow wall through holes from the 
bottom, whence it is conducted into the fire with smaller holes at 
the front, about 1 in. apart, both above and below the surface of 
the fire. A water partition could be used in place of the wall, but 








of the plate will gradually subside as the smoke decreases, and 
ths gradually cut off the supply of air. The clinkers are loosened 
from the fire-bars by the movement of a notched bar, upon which 
the top end of the fire-bars rest. By turning the lever on the end 
of the bar, one-fourth of a revolution, all the bars will move, and 
each alternate bar will move farther than its neighbour. The 
bottom of the fire bars are also moved by a lever, and can be 
lowered and shaken while running, and without opening the fire- 
door to move the fire and keep the air spaces between the bars 


| clean. 
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The gases must pass through the fire, if the ash-pan damper ie 
shut, and the passages at the back of the partitions are closed, and 
the fire door opened. This of course would soon destroy iron fire 
bars ; still this means can be employed to burn an excessive quan- 
tity of smoke when a large amount of coal is supplied to the fire. 

A fire.box, with one water partition near the middle, could be 
made, and the gases passed over a clear fire the whole length of 
the fire-box, by inclining the bars from one side of the fire box to 
the other, and passing the bars under the water partition. The fresh 
coal would be kept on the high side of the partition, and the bright 
fire at the lower end, and the smoke made to pass around the back 
end of the water partition as before described. The fire-box 
shown in the illustration is 5 ft. ! in. long, by 4 ft. 9 in. high, by 
3 ft. 6 in. wide, and contains 188 square feet of heating surface, 
all of which is brought in close contact with the flame. 

24, Hampstead-terrace, Ashford, Kent, James Ross. 

December 28th, 1858. 





ENGINEERING SIIOPS,—DUTIES OF EMPLOYEES. 
Str,—In calling attention to a subject which possesses very 
great interest to many of your readers, I would explain that I do 
soin the humble hope that litigation may be avoided, and the 
subject properly “ ventilated” in your columns; and as a deduc- 
tion from what may be written, some rule may be formed as a 
future guide to those with whom any question may arise. 

In our engineering establishments there are so many grades of 
servants or employées, that it would be waste of time and space to 
enumerate them, but they may be summed up thus :— 

Manager, draughtsmen, foremen, mechanics, labourers, in 
addition to the staff of clerks, timekeepers, &c. ; but my object 
being to look to the engineering grades, I do not include the com- 
mercial department of the concern. Of course there may be, and 
are, more extensive ramifications and divisions, were they to be ex- 
tended, but the above will suffice ; and I would invite all, who are 
desirous of establishing these positions relatively on a sound basis, 
to communicate their views to you for publication. 
~Manacer.—This situation I conceive to be different from that 
of a servant, from its very position. I look upon it that a 
manager is appointed as the deputy of his employer, with fall 
power to act in his employer’s name and for his benefit—that he 
is, in position, the master, and has undisputed control over 
certain branches of the business, in general comprising all the 
mechanical, and leaving the commercial part to the head of the 
firm. That his duties consist in overlooking and directing the 
works; that estimates, and such correspondence as relate to 
orders, should come under his notice, but I cannot think that any 
master would wish or expect his manager to take part in the 
manual labour, or to become packer or invoice-clerk, for any 
such work would reflect somewhat on the employer. Of course 
there are times when the manager may have to set out new work, 
either from not having draughtsmen, or from other causes; but 
he should not, therefore, be required to make drawings at will 
for his employer. There are many shops that bear evidence of 
the chalk directions on the walls, but it does not follow that 
these ought to have been done “ tastily” on paper by the same 
hand. This position is one of some difficulty, as being so liable 
to encroachments either with the master viewing the manager as a 
servant, liable at his command to become a workman, or to take 
a subordinate place, or to execute any kind of work that he 
may think proper to order. Or, on the other hand, from the 
manager neglecting his employer's interests in any way. A case 
has been recently brought into notice where an employer ordere’1 
his manager to cease to be so (except of one portion), in order 
to put in a friend or relative; of course there was not sufficient 
to fill up his time, and work was set for him to do; this cannot be 
contemplated, first to provide assistance and then to supersede ; 
and it is with the view of ascertaining the opinion of yourself 
and others interested in the question, that I sow raise the inquiry 
and invite reply. 

DRAUGHTSMEN are sufficiently designated by the name. It is 





the duty of these servants to draw the various parts of machinery 
in order that the men may be able correctly to execute them, and 
correctness in design is more necessary than any amount of colour 
and shading, which only tends to confuse. A good line and correct 
measurement are the chief essentials. 

FoREMEN exercise a medium position ; it is their duty to stand 
between the master, or manager, and men; to see that the work. 
men do their duty, giving a fair day’s work for a fair day's 
wage; and it is his duty further to give to each what his labour 
shall be worth, and to discharge those who are unable to come up 
to his ideal standard of a workman: thus the work both in 
quality and quantity rests with him, and he is responsible to the 
master or manager for the efficiency of the work turned out. One 
good rule I have met with, where the foreman was the first into 
the shop and the last to leave. The appointment of foreman, in 
my opinion, clearly rests with the manager, as a master might see 
fit to put ina man, who, though recommended to him, might be 
quite incapable of doing justice to hisemployers—a good workman, 
but unable to direct others; and who, from infirmity of temper, 
might be more a laughing-stock to the men than commanding 
their respect. The foreman must see that orders, whether 
given verbally, in writing, or by drawings, are strictly and 
correctly carried out; and it is not his duty, but unseemly for 
him, to direct alterations of work; but any suggestions should be 
made to the higher authorities, and the drawing being made 
instead of the work done first, he should make the men work to 
drawings, and not expect draughtsmen to draw to or from work. 

Of the workmen little further need be said; the foreman is 
their master and dictator, and he is entitled to their obedience. 

It is chiefly on the relative positions and duties of master, 
manager, and foreman, that I would invite opinions and commu. 
nications from all interested. I see by a letter and reply in one 
of the American papers, some few weeks since, that this question has 
been raised there with another of, perhaps, almost equal importance, 
viz., whether the master can claim the exclusive benefit of his 
employées’ labour or his manager's ideas. The question took this 
shape—that a man had invented something which the master 
patented, on the ground that he paid a salary, and was, therefore, 
entitled to his whole time and ideas—in fact, that the man who 
was under engagement to him was his slave. The editor clearly 
and most emphatically negatived this, and said that a man was at 
liberty to do what he liked in his own time, or after leaving work. 
Is this your opinion, Sir? or are there so many provisos that a 
man is not at liberty? A case has been just decided, where a 
man, who has sketched his employer's work, has to give up his 
sketches, as being part of the manufacture itself. Another has 
arisen where work has been executed from designs made by a 
party at home, after hours; and these having been shown and 
approved, formed the design which was afterwards worked to, 
and are therefore claimed by the master without recompense, 
These appear to me clearly wrongs, and I now ask your readers to 


give their opinions. 
L.W. L. J, 
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INDUCTIVE RETARDATION IN SUBMARINE WIRES. 


Srr,—It was not my intention to occupy your columns again 
with any remarks upon the interesting question, started by Mr. 
Tatlock, and so ably sustained by X.Y. Z. and Mr. Blair, but as 
X.Y. Z. has left the country upon professional matters, and is 
therefore not in a position to reply to Mr. Blair’s last cormuni- 
cation, I feel that I ought to take up the subject for him in his 
absence, particularly as I have stated, that I fully agree with him in 
his arguments. I am sure your readers, in common with myself, 
will regret Mr. Blair's retirement, as it is rarely a scientific ques- 
tion is so dispassionately and admirably handled in the columns of 
a public journal as this question of induction has been by him. 

He says that it strikes him as remarkable that a man like 
Siemens, who must have enjoyed the most ample opportunities for 
putting the plan which he proposed to the test of rigid experi- 
ment, should have neglected to do so before incurring the con- 
siderable expense of a patent in this and other countries. Does 
it not strike him as equally remarkable, that a plan suggested by 
such a man as Werner Siemens, and patented by such a firm as 
Newall and Co. (for Professor Gordon is one of the Co.), should 
never have been put into practical use, although such a long 
period has elapsed since it was first propoged. Moreover, I find 
that in 1856 (the exact date I cannot at present refer to) a patent 
was applied for, and provisional specification lodged, for the self- 
same thing, by Mr. Whitehouse, and no less a person than Mr. 
Statham, the much respected manager of the Gutta-percha Company, 
and yet abandoned. Now I can scarcely imagine that a scheme, 
invented and patented by such wealthy and well-known indivi- 
duals, should have been allowed to subside, without experiments, 
and careful experiments, being made to prove the truth and value 
of the plan. Although the details of these experiments have not 
been published, I have no doubt—indeed, I know it to be a fact— 
that they were instituted and found useless. As far as experiment 
is concerned the question may be set at rest. It has been tried 
and found wanting. 

The inductive action, which Mr. Whitehouse traced, and found 
one-thousandth part of the primary current, referred to by your cor- 
respondent, was the dynamic induction of one wire upon the other, 
and not the lateral static induction with which we have been 
dealing—two very opposite phenomena in their results, though 
similar in the’r origin. It would be impossible satisfactorily to 
examine the lateral static induction between two wires placed side 
by side in the same insulating coating, without placing these 
wires in the air, in an insulated position, and at a distance from 
any inducteous surface. I believe this induction to be consider- 
able, and, without reference to the exterior surface induction—the 
amount of which is the subject of dispute between Mr. Blair and 
“X.Y. Z.”—suffiient of itself to render the plan of using a re- 
turn wire in the same coating valueless, 

I cannot agree with your correspondent, that “ X. Y. Z.” has ig- 
nored the necessity of a certain thickness of the insulating case, 
as compared with the size of the wire. He distinctly refers to it. 
He has drawn a figure—certainly much exaggerated—to explain his 
views, but the same views are applicable to any figure represent- 
ing two interior wires, placed side by side, and surrounded by an 
exterior insulating casing. Indeed, Mr. Blair has adopted the 








same reasoning and arguments, but, in applying them geometri- 
cally, has gone to the other extreme. His wires are as abundantly 
small as ‘* X.Y. Z.’s” are ridiculously large. Now, if we strike | 
a mean between the two, or take the proportions of any existing 
cable—which any of your readers ean readily do without requiring 
you to make a wood-cut-—and follow the arguments of both gentle- 
men, we shall find that induction will occur between the interior 
wires and exterior surface; that this induction will be dependent 
upon the distance of the wires from each other and from the ex- 
terior surface; and if to this we add the induction that will 
occur between the two wires themselves, I think we may fairly 
conclude, that, as I said before, “* whether a return wire be used 
in the same casing or as a separate cable, induction is manifested ; 
return currents, retardation, and prolongation are still visible.” 
Moreover, from what I have stated above, we may also conclude, 
that experiment has shown that, whatever reduction may take 
place in the amount of induction, it cannot be of sufficient value 
to render it expedient to adopt the very objectionable plan of 
using a return wire in place of the earth. The only plans which 
science points out to us as means whereby we can diminish the 
retarding eflects of lateral static induction are to reduce the 
resistance of the inductrie conductor; to increase the thickness 
of the inductive insulating medium; to introduce the use of a 
di-electrie, of equal insulating power, but less specific inductive 
capacity, than that of gutta-percha; to use alternate reverse 
currents of electricity of the smallest quantity and highest in- 
tensity commensurate with the safety and preservation of the 
insulating medium; and to employ instruments of the, most 
delicate sensibility, and which are capable of recording the 
greatest amount of information with the fewest possible number 
of signals. The adaptation of these conclusions to the exigencies 
of submarine telegraphy forms the most interesting problem that 
can be submitted tothe study and decision of the practical 
electrician. A TELEGRAPH ENGINEER. 
London, Januery 17th, 1859. 





SUBMARINE WARFARE. 


Sir,—Observing you have in your last number copied from the 
Times, of the 7th instant, an account of a“ Submarine Boat’ for 
war purposes, I beg to enclose herewith a copy of the private 
explanation which I have sent to the editor of that journal, by 
which you will perceive that some individual claims, as his own, 
many of the essenti»] points of the * Nautilus’? machine, patented 
in 1853 by Brooman, and in 1855 by me, and which machine was 
introduced by me into this country in 1857, after similar machines 
had been operated several years in the United States. And 
he also further claims portions of my plans of a submarine vessel | 
of war, which plans were laid before this and the French Govern- | 
ment in 1845. 

It may be as well to state that the idea of adapting the prin- 
ciples of the ‘* Nautilus’ to the construction of vessels for sub- 
marine warfare, originated at an interview I had with the Lords of 
the Admiralty, to whom a model of the ‘“ Nautilus” was being 
shown, and the question put, ‘* Was it possible to adapt the prin- 
ciples of the ‘Nautilus’ to vessels for sub-marine warfare?” 
After an interval of one day only, I submitted to their lordships 
the identical plans which you will find enclosed, being merely 
outline drawings, showing at a glance a practical application of 
the principles of the “ Nautilus” to vessels for sulmarine war- 
fare. 

You will observe that the patents taken in 1853 and 1855 
contain :— 

1, The power of descending and ascending by several modes. 

2. The water ballast chambers. 

Apertures at top, bottom, and sides. 

. Propeller for going ahead and astern. 

» Chambers outside the bell, for performing any kind of work, 
but in connexion with the interior, at pleasure. 

6. Sawing machinery for sawing timber, &c. All the above, 
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and other applications, are clearly described in the patents before 
mentioned. 

On examining the drawings of my boat, it will be seen that I 
have added to the above :— 

1. The reservoirs for condensed air. 

2. Air pipes (telescopic) for taking in a fresh supply of air, and 
another for discharging the vitiated air, whilst the boat is under 
the surface en voyage. 

3. Air pump for compressing the fresh air into the condenser. 

4. Sight tubes and glasses (telescopic) for sighting the enemy, 
whilst the boat is just under the surface. 

5. Propeller (telescopic) for sinking and rising, instead of 
using air for the purpose. 

6. Side boards or fins, for same purpose, and also for keeping 
the ship, when under way, in its proper depth below the surface, 
and for other purposes. 

7. Shaft and apparatus for driving screw propeller. 

8. Do. do. for moving the rudder. 

9. Chambers for moveable ballast. 

When it is borne in mind that the whole of the above-named 
combination was actually conceived, placed upon paper, and sub- 
mitted for inspection within forty-eight hours of the first sugges- 
tions upon the subject, it will not, I apprehend, be difficult to 
suppose that, with the experience since derived from the practical 
working of the “‘ Nautilus’? machine—which has performed several 
most difficult and dangerous works with great expedition and 
perfect safety—if aided by the ordinary appliances now at hand 
for all engineering purposes, that, when required, a very few 
weeks would suffice to produce a vessel afloat, 100 ft. long, com- 
bining all the above powers (and others not uamed), and having 
reservoir capacity of about 9,000 cubic feet of air at a pressure of 
thirty atmospheres, giving thus a supply of 270,000 cubic feet of 
air, at atmospheric pressure, as well as the facility of rising to the 
surface and taking a fresh supply at pleasure. 

Therefore, with the complete command of such powerful 
elements, it is indeed difficult to say what cannot be done under 
water. 

I trust the accompanying drawings and documents may enable 
you to judge as to the soundness of my position and the corretness 
of my statements. J. H. Tuck. 

[ We have scen the drawings and specifications, and they appear 
to corroborate Mr. Tuck's statement. | 


PATENT FOR MAKING TINNED PLATES FROM PUDDLED 
STEEL. 

(LORD CIANCELLORS'S COURT—THURSDAY.—RE. SPENCE.) 
Sir,—The shorthand writer for the daily papers, not being an 
“expert,”’ has fallen into error in his report of this case. 

The statement sent forth by the Z'imes and other journals 
makes it appear that the invention of making puddled steel 
(patented by Mr. Edward Riepe) was nota novelty. This was 
never mooted and is unquestioned. 

Mr. Spence’s application was for a patent for making tinned 
plates from puddled steel, which was opposed by Mr. Clay 
(Mersey Steel and Iron Company, Liverpool), and Mr. Benzon 
(Naylor, Vickers, and Co., Sheffield), on the ground that Mr. 
Spence cannot claim a patent for using puddled steel for tinned 
plates, as tinned plates have previously been made from steel 
manufactured in the ordinary way, and that therefore there is no 
novelty in steel tinned plates, and that if there were, that Mr. 
Clay suggested the idea to Mr. Spence. 

The Lord Chancellor allowed the great seal to Mr. Spence’s 
patent, stating as his reason for doing so, that, if he refused it, 
Mr. Spence would be deprived of all remedy, but that if he 
granted it, the opponents to the application would have their 
remedy by trying the issue at common law, adding, that this 
was just a proper case to go to such a tribumal, and which course 
will be adopted. 

As Tur Enainrer is read by practical men, it is desirable that 
this matter should be correctly placed before them, and as you 
will doubtless report the case, may I request you to permit this 
explanation to appear in your next publication. 

Tue Mersey STERL axbD Iron Company, 
Per W. T., Jun. 

P.S.—One morning paper amusingly reports the application as 

one for making “Tinned plates into steel.” 

THAMES GRAVING DOCK, 
Sin,—Your paper of the 7th inst. contains a letter from Mr. J. H. 
Johnson, in reference to Mr. Clark’s patented graving dock, 
claiming for Mr. Scott the priority of this invention. 

Tam not acquainted with any of the parties interested in this 
question, nor have I before me the specifications of either of the 
patents; but it appears to me that Mr. Johnson’s letter contains 
all the elements requisite to arrive at a clear comprehension of the 
facts of the case. The main points which must strike your readers 
are the following :— 

In the first place Mr. Johnson establishes that Scott’s mode of 
raising the vessel is by the action of the rams of two rows of 
hydraulic cylinders, which lift a series of girders carrying the 
vessel. 

In the next place Clark is shown to raise the vessel by the com- 
bined effort of two rows of hydraulic presses, which lift a gridiron 
carrying a “ saucer,” on which the vessel is stayed. 

But it is further shown that Mr. Scott takes his vessel land- 
ward by means of a travelling platform on wheels, while Mr. 
Clark floats his vessel into shallow water. It, therefore, appears 
that the mode of action in each case may be considered to consist 
of two operations; first, raising the vessel ; second, removing the 
vessel to a convenient place for repairing. 

Mr. Scott’s advocate cannot pretend to establish the least simili- 
tude between the two methods of removing the vessels to a 
convenient place for repairing; there only remains, then, to 
compare the means employed for raising the vessels. On this 
point the most cursory observer must admit that the principal 
features present great similarity. But this similarity is certainly 
insutlicient to merit the animadversions of Mr. Johnson, whose 
letter demonstrates that Mr. Clark’s specification does not claim 
either the submerged beams, or the hydraulic apparatus for 
raising them; and since these are the only points of similitude 
between the two patents, it is clear that Mr. Johnson’s attack is 
quite wide of the mark at which he aims. 

It is to be deplored that your correspondent did not more 
maturely consider the facts of the case before accusing a dis- 
tinguished engineer of the appropriation of another person's ia- 
vention. G. H. Parmer. 

Marseilles, January, 1859. 








Corron tv NaTAL.—Mr. Payne, whose arrival we noticed lately | 


has entered into arrangements for growing cotton in this neighbour- 
hood on an extensive scale. With the advantage of long practical 
experience elsewhere, Mr. Payne has no doubt whatever, from his 
inquiries and observations, that Natal will prove to be an extensive 
cotton-producing colony; and the result ef his first enterprise will 
be followed by ample means for conducting operations on a very 
large scale. Landowners, foreseeing the ultimate advantage to the 
colony, have liberally offered facilities. —Natal Mercury. 








Curious SratisticaL Retrurn.—A return has lately been made 
of the supply of eggs to England from France, by which it ap 
that the annual value of this export to this country exceeds that of 
wine. Even before the oidium disease, the difference of value in 
favour of eggs amounted to 157,(72 francs yearly. In 1815 there 
were imported into England from France, 1,300,915 kilogrammes of 
eggs; in 1856, 9,005,758 kilogrammes; and as each kilogramme is 
calculated to be equal to eighteen eggs, it follows that France fur- 
nishes England with nearly 200,000,000 of eggs annually. — 
Atheneum. 

Foreicn Jotrrincs.—The Queen of Spain has granted certain 
lands, portion of the royal patrimony, for the site of the terminus of 
the Northern Railway of Spain.—One of those ghastly railway dis- 
asters for which the United States have become notorious, occurred 
a few days since on the Columbus and Macon road. The cars fell 
thirty feet into a stream, and nineteen lives were lost.—A project 
has been set on foot for establishing a line of heavy steam-tug boats 
on the Straits of Magellan for the purpose of towing vessels through, 
thereby avoiding the dangers attendant upon doubling Cape Horn.— 
The Persian Government has ordered 20,000 muskets from Belgium 
and 2,000 improved rifles from Paris. 

Stream TuresuinG Macnines.—A case of some importance has 
just been decided by a bench of West Riding magistrates at Otley, 
in Yorkshire, involving the question as to the liability to toll of 
steam threshing machines, and the bench then hela that such 
machines were not exempt from toll after they had passed above 
two miles upon the turnpike road, but at the same time they granted 
a case for the opinion of the Court of Queen’s Bench upon the point. 
It was afterwards found that, in consequence of a defect in the pro- 
ceedings, it would be again necessary to raise the question before the 
magistrates. After the cause had been argued at great length, the 
magistrates came to the conclusion that the former decision must be 
reversed, and that the threshing machine was exempt from toll, 
whatever distance it went upon the road. 

Kety’s RatrLway Guipe.—Messrs. Kelly and Co., whose names 
are so well known in connexion with the annual postal Directory, 
have just produced a new railway manual, having for its object the 
simplitication of the present elaborate time tables that form a perfect 
nigma to nine-tenths of the people who use them. The Guide has 
relation only to the trains proceeding to and from London only; 
it does not, therefore, pretend to enter into competition with our old 
friend “ Bradshaw” (who is “ undoubtedly as comprehensive, accu- 
rate, and clear as the nature of the subject permits”), but is meant for 
the inhabitants of the metropolis, who, by a simple reference to the 
name of the town to which it is desired to travel, will tind a detailed 
list of the trains proceeding thither, and by each available route; also 
a list of the return trains to London, with the fares. There is also a 
list of steam vessels leaving the port of London, and other useful 
information. Altogether, this Guide will be found very satisfactory 
by the naturally obtuse, and particularly by the ladies, for whose 
especial benefit there is a selection of scraps and proverbs at the end 
of the book, both amusing and instructive; for instance, “ Geese 
with geese, and women with women,” is a very suggestive proverb ; 
and, “ Laugh at no man for his pug nose ; you may never tell what 
may turn up,” may be a useful admonition; such may amuse some, 
and possibly send other travellers to sleep, and so shorten the 
journey; either way, the end will be satisfactorily gained. 

Iron in Vicrorta.—Several specimens of iron ore have been 
handed to us, which have been obtained from different spots on the 
Avoca River; they have been assayed, and have yielded from 40 per 
cent. to 57 per cent. of pure iron. There cannot be any doubt 
that when gold-mining operations are conducted on a larger scale 
the large quantity of machinery required will create a necessity for 
manufacturing our own iron; and perhaps this would have already 
taken place under the large demand of the present iron trade in this 
colony had those necessary fluxes required in the manufacture of 
this article also been found. Nature has so arranged it, generally, 
that in the localities where iron ore has been found, there also the 
required fluxes for its reduction have likewise been at hand; we 
have no doubt that now iron in the ore has been found, and in con- 
junction the requisite fluxes, the manufacture of iron will prove pro- 
titable even in this colony, provided the place of manufacture is 
easily accessible and convenient for such operations. We have been 
informed of localities where iron ore has been found contiguous to 
the sea, yet it appears that its value has not been sufficiently appre- 
ciated to have led to any systematic exploration of the localities in 
question ; we have also heard from a reliable source that alluvial tin, 
as well as tin ore, have been found in the valley of the Avoca, but we 
have not received detailed particulars ; all we learn is, that the dis- 
trict where the ore was found is granitic, and that the alluvial tin is 
similar to that found on the Ovens, being intermixed with aurife- 
rous deposits. This is the first instance which has come under our 
observation in this colony of the discovery of tin ore in its matrix. 
The alluvial tin procured at the Ovens, usually called black sand, is 
generally of a very fine quality, and has realised as much as £80 to 
£90 per ton in England; still the search for alluvial tin has received 
no attention except what has been obtained from gold-washings.— 
Australian Mining Journal. 

Armsrrone’s Gux.—He makes his gun of steel and wrought-iron. 
Internally stecl, it is surrounded externally by wrought iron, twisted 
in a spiral form, as in a musket or fowling-piece. The strength and 
tenacity of this combination, as compared with gun metal or wrought 
iron, enables Mr. Armstrong’s gun to project an eighteen-pounder 
shot with a cannon weighing no more than an ordinary nine-pounder. 
The interior of the bore is rifled with small grooves, about forty in 
number, making a complete twist as they pass from one end to the 
other of the cannon. The ball is of cast iron; it is cylindrical in 
| shape, terminated by a rounded head. The greater part of the sur- 
| face is coated with lead, securely prevented from being driven off the 
shot in its progress through the barrel. This leaden coat makes the 
shot a little larger than the bore of the cannon. Mr. Armstrong’s 
gun is loaded at the breech, and the shot being propelled through the 
bore by the explosion of the powder, the lead, in its expansion, 
tightly fits the ball, and the necessary spinning motion is given in 
the right direction. The advantages gained by this improvement can 
only be estimated by a consideration of the results obtained. At the 
| experimental trials, at Shoeburyness, an eighteen-pounder shot was 
made over and over again, with the greatest ease and certainty, to 
strike a 6 ft. target at a distance of 3,500 yards. That is only 
twenty yards less than two miles, This sets at rest the question 
both of accuracy and length of range. The cylindrical shot with 
rounded head, when made to revolve in the right direction, suffers 
far less obstruction from the resistance of the air in its speedy flight 
than a spherical shot of the same weight. Mr. Armstrong’s shot can 
be made into a shell, and of all shells the most destructive—a per- 
cussion one. It contains a small cavity in its centre. When this is 
filled with bursting powder, and a detonating fuse is inserted in front, 
the instant the shot strikes an object the detonating powder explodes 
and fires the fuse. A minute space of time, sufficient, however, to 
allow the shell to travel 4 ft. or 3 ft., takes place before the bursting 
powder is ignited and the shell explodes; thus the shell may pene- 
trate the side of a ship entire, and then bursting, scatter its deadly 
fragments in the midst of the crowded deck. When used simply as 
a shot, a head of iron or steel is substituted for the fuse. The pene- 
trating character of the new missile may be judged from the follow- 
ing facts :—A 5 Ib. shot, tired at a timber target 3 ft. thick, composed 
of six layers of rock elm bolted together so as to form a solid block, 
passed entirely through it when fired from a distance of 1,500 yards. 
A 12 Ib. shot, at Shoeburyness, fired at 800 vards’ distance, perforated 
a solid body of oak timber 9 ft. thick. The havoc made in the iron 
sides and ribs of the Trusty, floating battery, by one of Mr. Arm- 
strong’s 32 Ib. shot was recorded on Tuesday. At a range of 400 
yards the steel headed shot *“ drove in a portion of one of the plates, 
went through the side, tearing away one of the beams, deck, &c., an 
| passed out over the upper deck.” With such deadly flying steel- 
| headed iron rams as Mr. Armstrong has invented, and with the im- 

proved cannon for projecting them, we need fear no floating-rams 
nor iron-mailed batteries. 
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RAILWAY MATTERS. 


Tur East Kent Company have commenced the works on their 
western extension from Strood to Bromley, and intend to complete 
them by June of next year, simultaneously with the opening of 
the Victoria line; thus completing the through communication 
from the coast to the western districts of the metropolis.—It is 
stated that Mr. Ellis, the late chairman of the Midland Railway, 
has entirely recovered his health—The differences betwixt the 
South-Western and Brighton Companies appear to be as far off as 
ever from removal ; the latter company have applied to Chancery 
for an injunction to restrain the South-Western from running 
their Portsmouth traffic into the Portsmouth station, but have 
not succeeded in their application. A reduction of fares 
and bitter opposition are talked of; but we trust, for the 
sake of the shareholders and railway morality generally, thar 
we shall have no repetition of the folly shown lately in othet 
quarters. The Brighton and South-Western have always been con- 
sidered our model lines, and it would be a pity did they lose the 
character they have hitherto worthily enjoyed.—The traffics on the 
northern lines especially have been unusually good the last week. 
The Lancashire and Yorkshire was in advance between £4,000 and 
£5,000 ; the North-Western over £6,000; the East Lancashire 
25 per cent. in advance ; the Oxford and Worcester also consider- 
ably in advance. The latter is undoubtedly a line of great promise, 
and will, under good management, ultimately prove a valuable 
property.—Herepath states that the new line between Paris and 
Creil will be opened by the Emperor in person on the 5th of May 
next. This line will shorten the route by ten miles, besides doing 
away with an awkward bend at Pontoise, and will effect a saving 
in time of twenty-five minutes in the express trains betwixt 
London and Paris. The proposed line between Calais and 
Boulogne is not liked by the Northern Company, and 
will not be made if it can be avoided. It would shorten 
the journey thirty-two miles, but it would lessen the mileage 
rates in the same proportion. The section now construct- 
ing between Arras and Hazebruck, which cuts off the long round 
by Lille and Douai, and shortens the journey, something like the 
Trent Valley on the North-Western (only, as Pompey would say, 
more so), will not be used for passenger traffic, for the very same 
reason in reality, but ostensibly because it is to be used for 
mineral traffic, and that this would interfere with through pas- 
senger trains !—The Grand Trunk of Canada traffic returns are 
somewhat discouraging, but the falling off is attributable to the 
ice in the river, and the stoppage of through traffic. When the 
bridge is completed this hindrance will be removed.—It is said that 
the North-Western dividend this half will be at the rate of 44 per 
cent., with a small balance ; that of the Brighton will be 7 per cent. 
The dividend of the Midland will be 5} per cent.—We are sorry 
to see a disposition on the part of the Brighton directors to 
countenance the proposal to extend the Lewes and Uckfield line 
to Tunbridge Wells, and, by so doing, morally violating their under- 
taking with the South-Eastern. An encroachment in this direction 
would be as flagrant as any that the South. Western can have made 
by means of the Portsmouth that was actually forced upon them.— 
The South-Eastern dividend is estimated at 14s. 6d. per share, or 
nearly 5 per cent.; the Great Western at 2 per cent. Much 
doubt is expressed with reference to the advisability of suspending 
the payment of a dividend altogether on the ordinary Great 
Western stock, as was done at the last half-year, and by so doing 
give greater stability to the stock in the money market. That a 
suspension would have that effect is undoubted, but, on the other 
hand, the necessitous holders might, it is said, be seriously incon- 
venienced by the non-payment of their dividends, however small 
they may be. To this it might be answered, that the value of the 
stock would, in all probability, be enhanced in greater ratio, and 
that a necessitous holder could dispose of just so much of his 
stock as his dividend would amount to, and yet be a gainer by 
the suspension. It would be well to consider this view of the 
question before the general meeting. The Great Western has now 
practically closed its capital account, is reducing its expenditure 
in every possible shape, taking off unnecessary trains, and is ceasing 
all aggressive movements and applications for extensive construc- 
tion powers. There is great hope, therefore, that the shareholders 
have seen the worst, and that they may look for a steadily in- 
creasing value of their property. We find that in a bill before 
Parliament the company have applied for permission to regu'ate 
and assimilate their tolls onall the main lines and the branches. 
It is proposed to charge 3d. per mile express; 23d. first class; 
2d. second class; 1}d. third class; and 1d. parliamentary. The 
chief object of the Great Western should now be, however, to join 
the line at Paddington with the new Victoria station, by which 
junction the line would be brought into connexion with every part 
of the metropolis.-—The directors of the Eden, Valley Railway 
Company, which commences at Clifton station, near Carlisle, and 
terminates at Kirby Stephen, a distance of nearly twenty-two 
miles, have accepted the tender of Messrs. Lawton Brothers for 
its construction. The amount of Messrs. Lawton’s contract is 
£75,000. The highest tender was £92,000. The line is to be 
completed by September, 1860.—It is understood that the pro- 
moters of the London and Bury St. Edmunds Railway, have deter- 


mined not to proceed with their bill in the next session of Parlia- | 
ment. They assign as a reason the magnitude of the undertaking, | 


and that the late period of the year at which it was commenced 
(or proposed ?) renders it impossible to complete the necessary 
preliminary arrangements. What probability of remunerative 
traffic is there on such a line as this? And is not the object of 
the promoters to force upon the Eastern Counties a purchase or 
lease of the undertaking, if it be ever carried out ? 

The apt oy | meeting of the Bombay and Baroda Railway 
Company was held on Tuesday last. The report, which was con- 
sidered very satisfactory, informed the proprietors that the surveys 
of 117 miles of the second concession from Surat to the Veturnee 
River had been completed, and had obtained a flattering sanction 
from the Bombay Government. The line will be unexceptionable 
as regards curves and gradients, and it will pass near all the chief 
towns of the district. The ruling gradients will not exceed 1 in 
500. The section from Surat to Baroda (eighty miles) will, with 
the exception of two bridges in course of erection, be ready for 
opening in February.—The works on the West Somerset, which 
are to connect the port and harbour of Watchett with Taunton, 
will shortly be commenced. The contract for the works is con- 
cluded.—We notice that in consequence of the attention of the 
constituted authorities having been directed to the frequent 
outrages committed on unprotected females travelling by 
railway in France, it is in contemplation to compel all the com- 
panies to have in every train carriages of each class into which 
only females shall be admitted. The wonder is, that any time is 
required for “contemplation ;” the grievance is an old standing 
one, and the facility with which it may be remedied ready at 
hand. We do not see why a compartment in each train cannot be 
reserved for ladies only, as is now done in England. The 
only obstacle, we suppose, has been that it would often entail 
the necessity of an extra carriage. The French companies 
make up short trains, and see that the carriages are all filled. 
This is a very wholesome rule, but should not be carried out 
to the discomfort and the annoyance of passengers, The 





Manchester, Sheffield, and Lincolnshire Company’s report has 
just been issued. The cessation of the competition which 
has so prejudicially affected the principal railway companies is 
announced with satisfaction ; and the heads of two agreements 
have been signed by the three companies. The first agreement 
provides for a complete interchange of non-competition traflic at 
through rates, and also provides for equal rates of competitive 
traffic, to be settled by arbitration in case of dispute. The agree- 
ment known as “the triple agreement,’”’” which was suspended 
during the late struggle, is now restored. The possession of the 
London-road station in Manchester has been given to the com- 
pany, all litigation in reference thereto having been abandoned, 
and improvements at a joint expense are to be made. The second 
agreement provides for a general division of competition traffic, 
and for the proper passage of competitive and non-competitive 
traflic to and from Liverpool on agreed terms, and on such condi- 
tions as will, it is to be hoped, obviate the necessity for any outlay 
of capital by this company betwixt Garston and Liverpool. It 
also provides for lines being made from Garston to Edge-hill, and 
from Garston to the Brunswick Dock, thus leaving a third line 
betwixt Liverpool and Manchester for passengers and goods. It is 
likewise agreed to invite the Midland, Lancashire, and Yorkshire, 
and other companies, to enter into arrangements for the development 
and division of traffic. The directors hope, by strict adhesion to 
a peace policy, and by attention to development, &c., to improve 
their prospects. A net profit of £144,553 is shown for the half- 
year. This will pay all the preferential charges, and leave a 
balance of £5,203 for the ordinary stock. The working expenses 
show a decrease of £3,714 upon £131,431 corresponding half of 
’57; the maintenance and renewal of working stock £25,715, 
averaging £117 11s. per engine, £11 18s, 2d. per passenger car- 
riage, and £2 3s, 5d. per wagon and truck. As all is nowcouleur de 
rose, Mr. Craig will have a fine opportunity for showing his econo- 
mical powers.—The engineer of the Victoria station and Pimlico rail- 
way states that considerable progress has been made with the acquisi- 
tion of property required for works in several important cases, and 
possession given to the contractor ; and the price of the large space 
of ground taken from the Chelsea Waterworks Company on the 
north side of the river has been settled by formal arbitration. The 
contractor, Mr. Kelk, lost no time, as soon as it was possible for 
him to commence operations, in building offices, ordering and 
procuring timber, erecting staging, travellers, crabs, cranes, pile 
engines, and generally in making all those judicious and carefully 
organised arrangements which had been anticipated from his well- 
known experience andenergy. From the magnitude of the bridge 
across the Thames, when compared with any other work included 
in Mr. Kelk’s contract, all exertions have hitherto been principally 
directed to that structure, and already considerable progress has 
been made. The coffer dams for the abutments and piers are 
being rapidly erected, and nearly 40,000 cubic feet of timber have 
already been driven for that purpose by two steam pile engines and 
eight smaller ones. The sites of all the piers have been dredged down 
to the clay by steara dredgers. The delivery of stone has become 
a regular work, and nearly 10,000 cubic feet are now on the 
ground, being dressed in sheds erected for the purpose, The space 
set apart for stone, bricks, gravel, and other materials required for 
the work is very large, conveniently arranged, and is already well 
supplied. The foundations have been put in for the abutment on 
the north side of the embankment-road leading to Chelsea Sus- 
pension Bridge, and in a short time they will be brought up to 
the surface of the ground. He sees no reason whatever to doubt 
that the time named in Mr. Kelk’s contract (June, 1860) will be 
observed, but, on the contrary, is of opinion, from the arrangements 
he has made and is making, the work might be completed even 
earlier than that date, if any necessity existed for it. 





PENALTIES UPON RAILWAY SERVANTS FOR DRUNKENNESS ON 
Duty.—At the Liverpool police-court, on Tuesday, Mr. Berry, one 
of the local solicitors to the London and North Western Rai!way 
Company, called attention, in connection with the case of « man 
named Gardner, to the penalties which, under the act, magistrates 
could impose upon railway servants who were drunk when on duty. 
The company had found that discharging such persons was not 
sufficient to check the practice, and they wished it therefore to be 
known, both to the employés and the public, that fine or imprison- 
ment could be imposed by the bench in all cases where railway 
servants were found guilty of intoxication when on duty, for the 
consequences of such indulgence, where the lives of so many pas- 
sengers were concerned, might be most dreadful. 

RaILROAD ACCIDENTS In AMERICA—In 1858 there were in the 
United States eighty-two railroad accidents, resulting in the death of 
119 persons and the grievous injury of 417. As compared with 1857, 
the number ot accidents exhibits a diminution of 40 per cent., and 
there is a large decrease in the number of persons killed and in- 
jured. Extending the comparison back to the previous five years, 
the results will show a much larger average of decrease, As regards 
steamboat accidents the improvement is not of so marked a cha- 
racter, for the accidents themselves are not much under the control 
of a careful supervision as in the case of railways. Still there is, 
as compared with the year 1857, a decrease of about 11 per cent. 
in the number of fatal casualties. 

HEREFORD AND Brecon Raitway.—A correspondent, whose 
opinion is entitled to a hearing, sends us (Z/ereford Journal) the 
following statement for publication. We give it insertion with no 
further endorsement than the authority of a highly respectable 
source :—We are informed that the promoters of this scheme have 
deposited their plans, from an inspection of which it is ascer- 
tained that, instead of being the cheapest line in this part of the 
country, it will prove to be one of, if not the most, costly con- 
structed railways with which our city is connected. Many of the 
cuttings are found to be 50 ft. deep. Near Glasbury, there will be 
a viaduct 150 yards long and 66 ft. high. It is proposed to cross 
the Wye near Whitney by a bride 50 ft. above the bed of the 
river, the approaches theretu being of a very costly character. The 
line also stops short to Brecon; and is laid out on so high a level 
as to render it impossible to join either of the proposed railways 
from thence to Merthyr or Abergavenny; and the plans also show 
an intention to join the Shrewsbury and Hereford line nearly a 
mile to the north of Barr’s Court Station, without any provision 
to run into that or the Barton Station. A most careful estimate of 
constructing the line, as laid out on the deposited plans, has been 
made, and the cost cannot fall far, if any, short of £10,000 per 
mile. This amount exceeds so greatly the cost as stated by its 
promoters (which, we believe, varied from £3,000 to £6,000 per 
mile), as to preclude all poosibility of a return to the shareholders 
for the capital invested in the scheme. We understand that appli- 
cations have been made to several of our most extensive railway 
contractors, and in particular to the eminent gentleman who holds 
so much of the railway property in this part of the country, and 
he has declined to give the project any assistance whatever. An 
inspection of the plans and sections deposited with the clerks of 
the peace for the counties of Hereford, Brecon, and Radnor, will 
bear out our statemeat as to the cost of the line. 

Great NoRTHERN AND Western (IRELAND).—The Earl of 
Lucan writes to the Mayo Constitution :— 

“Sir,—I am informed that it is supposed by some that the cone 





tract of the Great Northern and Western (Ireland) Railway 
Company with Messrs. Knight and Co. is to construct the line 
between Athlone and Roscommon only. I think it rizht to remove 
such an impression by stating that these gentlemen have contracted 
to construct the whole line from Athlone to Castlerea, and to com- 
plete it in the month of October next. 
“Tam, Sir, your faithful servant, 

“ Hanover- square, Jan. 14, 1859. 

LIMERICK AND Ennis.—Our railway opened this morning 
(Monday) at eight o'clock, and started from Clare Bridge for 
Limerick with a number of passengers, among whom were several 
directors of the company. Having arrived in Limerick in an 
hour, and safely landed the passengers, and stopped about another 
hour, the train again left for Ennis, at which place it arrived at 
eleven o'clock, a.m., thus accomplishing the journey to and fro, 
besides waiting for passengers, in three hours. The line may be 
said to be now fairly opened for business—for goods and passen- 
gers—clerks and station masters being appointed along the entire 
line. The traffic and time table will be arranged at the meeting 
of the directors, on Tuesday. We hope soen to announce the 
running of the line “ through” into Ennis. The works at the 
bridge over the Fergus, owing to the late rains, have been some- 
what impeded, but the bridge will, when completed, be one of the 
most magnificent structures of the kind in the kingdom.—Clare 
Journal. 

Austrian Ratiways.—On the Austrian railways the returns in 
1858 were £1,486,826 on 821 miles, and in 1857 £1,449,354 on 
727 miles; being an average of £1,811 per mile in 1858, against 
£1,994 per mile in 1857. The receipts of the Lombardo-Venetian 
and Italian Central last year were £437,774, showing an increase of 
£78,032, and the rate per mile advanced from £1,262 in 1857 to 
£1,449 in 1858. 


* Lucan.” 


TRAFFIC RETURNS, 
Week Miles 
ending open. 1859, 1858, 





Ballymena and Portrush..........0000.. dan1s = 35 258 238 
Cork and Bandon .......+.... -- 20 265 253 
Cork, Blackrock, and Passage — 6 238 195 
Dundalk and Enniskillen...... i | 57 59 454 
Edinburgh and Glasgow . » S&S M2 5,6i4 5,083 







East Anglian .....0ccses covece 28 — a 
East Kent boue 15 19 236 
East Lancashire ..... won 6,209 
Eastern Counties ......cc-ccscscssessee yp 16 469 23,013 
Glasgow and South-Western .. 5 183 85 
Great Northern ... 9 233 21,896 
Great Western ..... se 16 466 «625,835 
MOTE ccccceccce ° 791i = 60,665 


London and North- rm 

London and South-Western... .... oe ee — 289 «13,143 
London, Brighton, and South Coast...... » 13 BB 31,301 
Lancashire and Yorkshire secsess-seo gp OO SD Ba00i 
Manchester, Shettield. and Lincolushire . _ 173 9,662 
Manch., So. June., and Altringham...... _ - RSE 









eee eos 6g, 18) «G14 31,053 
North Staffordshire . ~ a OF ae 
North Devon ..... eoeeee eocscerss ° _ 35 
North Eastern ....... sacs sn0eees a we vee 
Newport, Abergavenny, and Hereford .. ,, 16 to 
Oxford, Worcester, and Wolverhampton.. ,, 16 ot 
Shrewsbury and Chester ............0 o _ 49 
Shrewsbury and Birmingham ,....6....+ _ 2y 
South Eastern .....cc0.0+seee0 coece pp 316 Bl 
Scottish North-Eastern... . cocoe gp «68S 
Waterford and Kilkenny ..........00.+ oe 3t 





COLONIAL AND FOREIGN, 

Buffalo and Lake Huron ........+0..06+ 
Grand Trunk of Canada ........... $8” 7,033 (9,059 
jreat Western of Canada .....ee0ee-005 3 294 6,740 = Bod 
Great Luxembourg ...,...000.0+-: sows .16 123 1,758 800 
Sambre and Meuse ........eeese8s 638 1,001 1,249 
West Flanders ......... 75 787 Cw 


161 1,191 R49 








Tne Macyeric Tetecrarn.—The underground wires of this 
company between London and Liverpool, which pass through 
Birmingham, Willenhall, and Wolverhampton, having been found 
ineffeclive, are in course of being taken up. They will be superseded 
by new wires. which will be carried along the turnpike roads, but 
underground through the towns. Electric communication b. tween 
London and Liverpool is now obtained by a set of wires along 
anothor route.— Wolverhampton Chronicle. 

THE extension of the Somerset Central line from Glastonbury 
to Wells is now completed, and will be opened for general traffic 
the first week in February. 

Woop Caryvinc.—The beautiful machines formerly worked under 
the Jordan patent, in the Belvedere-road, Lambeth, and to which 
the Houses of Parliament and other important buildings are indebted 
for their carved wood work, have not shared the fate of the company 
that fruitlessly attempted their commercial development, but are 
now in active protitable operation under the management of Messrs. 
Cox and Son, the well-known ecclesiastical furniture manufacturers, 
who have removed them to premises immediately opposite their 
former foca’e, ‘The reason of the previous failure of this machinery 
would appear to have been, that too much was required of it, and 
its present success is attributed to the confining its operations to 
merely the rough definition of the form and pattern desired, and the 
calling in hand labour to perfect and finish. By this a vast saving 
in the cost is effected, and consequently the demand has increase 
to an extent which is said will shortly compel the Messrs. Cox to 
double the number of the machines, even beyond that of those em- 
ployed by the late company. 

Loxpon Association or ForemMEeN ENaixneers.—A gloom has 
been cast at the very dawning of the New-year upon this improving 
association by the death of its founder and first chairman, Mr. 
George Sheaves. At the December meeting the lamented gentle- 
man presided, although suflering from indisposition, and all antici- 
pated and hoped for his perfect recovery by the day appointed for 
the next assembly of members. That time, however, proved fatal 
to Mr. Sheaves. He died on the very morning of the day—the 
8th instant—that had been arranged for the January meeting. The 
comparative suddenness of the mournful event made it impossible to 
postpone the monthly business of the society, or to communicate 
with many of the members, Hence, when the hour arrived for their 
gathering together, the majority expected to greet the worthy 
chairman as usual; and the shock which the mournful tidings of 
his decease gave to each may be imagined. ‘The routine duties of 
the secretary were performed on the occasion, and Mr, Josepli New- 
ton, who had bee solicited to till, pro tem., the vacant chair, but who 
felt too acutely the painful loss which had been incurred to allow of 
his doing so, proposed, in a few impressive words, that a letter of 
condolence be written to the widow of Mr, Sheaves (who unfortu- 
nately is left with a young and helpless family) on behalf of the 
association, and that the meeting should then adjourn. As amatter 
of course this proposition was agreed to, and thus ended what might 
be called the New-year’s mveting—a sad one—of the Foremen En- 
gineers. Mr. Sheaves had just completed his fiftieth year, and had 
been for about ten years manager for Messrs. Grissell, of the Re- 
gent’s-canal Ironworks. His funeral, which took place at Abney- 
park Cemetery on the 14th, was attended by a considerable number 
of his fellow-members of the Engineers’ Society, and by a very 
large body of workmen from the Messrs. Grissell’s, It may justly 
be said of the deceased, that, in his sphere of life, he did as much 
good as could be expected of any man. He appeared to comprehend 
the mission of humanity in all the relations of life, and was entirely 
free from that bane of society—that foe to all that is true, noble, and 
holy—selfish The Associated Foremen will not easily tind a 
worthier chairman. 
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(To the Editor of The Engineer.) 


Sin,—I beg leave to forward to you a tracing of the new bridge 
over the Grand Falls of the river St. John, in this province, on the 
mail road between this city and Quebec, and an account of its 
destruction on the 18th inst., deeming the design to have some 
points of originality and novelty worthy of a better fate than has 
attended it. 

The river St. John, the third river in point of importance in 
British America, rises in the north of the state of Maine, runs in a 
north-easterly dire: tion to its confluence with the St. Francis, and 
from this point, turning southward, forms for over seventy miles 
the international boundary between the state of Maine and the 
province of New Brunswick. About three miles above the Grand 
Falls it enters this province, and runs almost due south 235 miles 
to the city and harbourof St. John, whereit finally empties itself into 
the Bay of Fundy. Itis navigable at all seasons, when not obstructed 
by ice, to Fredericton, the capital, eighty-five miles above the 
mouth, and in the spring and autumn months light draught 
steamers run 140 miles further to the Grand Falls ; above which 
it is again navigable for seventy miles in one direction, and in 
another sixty miles, to within thirty-five miles of the St. Lawrence. 

The Falls themselves, though inferior in volume of water, are 
not surpassed in magnificence and wild picturesque grandeur by 
any cataract in North America, The total descent from the upper 
to the lower basin, only half a mile apart in a direct line, but 
nearly three by the river, is 140 ft., of which 75 ft. is accomplished 
in the first perpendicular leap, and the remainder in a series of 
rapids and falls, in the narrow rocky gorge below. The place 
selected as the best site for the bridge was immediately over the 
second fall, about seventy yards below the principal one, and where 
the rocks approach to within 190 ft. of each other, The depth to 
the water from the top is about 120 ft. on the west side, and nearly 
80 ft. on the east, which presented, however, an excellent bed of 
stone for building purposes, and a tirm ledge of rock on which 
to found an abutment, 

In designing the long span over the river, the impossibility of 
obtaining any support, however temporary, on which to rest the 
superstructure during the progress of the works, and the difficulty 


of access to the eastern side of the river, rendered any of the usual | 


forms of truss bridges out of the question, whilst th» total span to 
the east bank was beyond the limits of anything but a suspension 
bridge, which in this locality was deemed inadmissible. The 
reasons given against the employment of a suspension bridge were 
founded principally upon the peculiar position of the structure 
hanging immediately over the spray of the Falls, where every wire 
and rod would form the nucleus for a deposition of ice to an extent 
that in England cannot be appreciated, but calculated to add a 
destructive weight to the bridge during the five months’ winter of 
this extremely cold locality. The contraction and expansion of 
the back cables doubling the length of the actual bridge :s also a 
serious objection in a climate where the temperature for five 
months in the winter ranges from — 40 deg. to 4+ 40 deg. and in 
summer often runs up to over 120 deg. For these reasons, and in 
addition the growing disfavour of suspension bridges due to the 
many serious accidents that have occurred, decided the Commis- 
sioners of Public Works to adopt the plan submitted to them by 
Mr. Tomlinson, a bridge builder of notoriety in these provinces, 
for a tension bar bridge of a somewhat novel construction. 

The principal point of originality claimed is the combination of 
a trussed superstructure supported at intervals of 21 ft., by frames 


screwed at the bottom to two main chains passed underneath be- | 


tween the abutments, and anchored at each end to the truss 
work itself. The superstructure and roadway are consequently 
analogous to the top chord of an ordinary framed bridge, or the 
cellular top of the Britannia tubes, being wholly under compres- 
sion, whilst the chain represents the bottom plates of the oue, or 
the lower cnord of the other, the strain being entirely tensile. At 
the Grand Falls, as put up, each of the main chains consisted of 


four bars of hammered iron, 4 x J near the abutments, and | 
4 x j in the middle, the least sectional area of each being 10 | 


square in, in the centre, and 12 in, in area near the abutments, 
the length of the bars varying from 21 ft. to 22 ft. 6 in., 


with round eyes forged at each end, and connected by turned | 


2} bolts. Each of these bolts carried a cast iron shoe, into 
which the foot of an upright post, 8 x 8 in the middle, 
and 7 x 7 near the abutments, was properly secured, and 
these posts of pine timber, tied and framed together, sup- 
orted an ordinary truss bridge at intervals of about 21 ft. 
fhis truss had a camber of 5 ft. in the middle, and the 





versed size of the chains in the centre being 15 ft., the sup- 
| porting frames or bents, varied from 29 ft. in height to about 
6 ft. for the first pair near the abutments, The extreme 
span was 194 ft, and to guard against the injurious effect of the 
accumulation of packed snow and ice that collects on the road- 
way of bridges during the long winter, the clear breadth between 
the truss work was only 15 ft., every part of the exposed wood- 
work being so arranged as to show as little available surface as 
possible for the snow to rest upon. At the time of the accident 
not over | ft. of snow could have been deposited, and the most 
liberal calculation of weight would not be over 20 tons, equally 
distributed over the whole length. 

The bridge was completed and opened for traffic on the Ist inst., 
and in the morning of the 18th both main chains broke at each 
end, apparently at the same instant, within 5 ft. of the abutments, 
and the whole superstructure fell bodily, a pair of horses and two 
men being precipitated into the gorge beneath, a depth of over 
120 ft. The accident happened about 7 a.m., the thermometer 
being 30 deg. below zero. The bridge gave some slight notice, as 
the men who were walking behind the sledge turned round and 
attempted to run towards the shore they had left, whilst the horses 
sprung into a gallop towards the opposite side. They all, however, 
fell with the bridge, the men clinging to the truss work till, their 
end of the framework striking a projecting rock, they were violently 
hurled forward, but still prevented by the trussed handrail from 
being washed off the planking. In this position they were found 
| some hours afterwards, but, though alive, were too much injured to 
| survive over a few hours; the men who assisted in their recovery 
| being themselves dangerously frozen in their philanthropic attempt. 

The horses were thrown by the concussion into the water, passed 
| over the Falls, and were seen no more. 

The apparent cause of the breakage is defective iron, the bars 

that broke showing a fracture without any appearance of fibre, 
| and being cold-short and brittle, as if burnt in the workmanship, 
| and short pieces of the bars are lying upon the rocks in pieces of 

a foot long, as if each had given way in different places at the same 

moment. As the bridge had been severely tested, the insistent 
| weight at the time of the accident will not account for the effect 
produced, and the additional strain due to the intense cold must 
have been the proximate cause. 
| A prejudice against this description of bridge will very probably 
| 








prevent others being built on the same design; but that the prin- 
ciple may be applied elsewhere, and that with some modifications, 
and perhaps stronger iron work, the details are generally correct, 
the experience of this bridge before the accident abundantly 
proved. The total cost of the 19# ft. span, exclusive of masonry, 
was under £2,000, 

The specification, bills of timber and iron (excepting the chains, 
which were enlarged subsequent'y), were printed in the last report 
ofthe Board of Works, pp. 33, 54 to 70, a copy of which I sent 
you last mail. I trust that the above particulars may have an 
interest in England. S. T. Vernon Smita, 

Engineer to the Board of Works, Province of 

St. John’s, Dec. 27th, 1858. New Brunswick. 


Yorksuire Trox.—Several new furnaces are in course of erection 
in the Cleveland district, two at Eston, by the Clay-lane Company ; 
one at Cargo Flat, by the Tees Iron Company ; and two at Middles- 
brough, by Messrs. Snowdon and Hopkins. 

MALAGASY Mopes or WorkixG Irox.—The early productions 
of the Malagasy smiths were necessarily rude, but since the instruc- 
tion given to a large number of youths by the thoroughly qualitied 
English smith sent out with the missionaries, their work has been 
improved, and is creditable to their intelligence and skill, especially 
when the simple apparatus by which it is generally produced is con- 
sidered. ‘The smiths who work for the Government sometimes form 
almost entire villages, and work together in sheds, but the native 
smith who works on his own account plies his craft at the southern 
end of his dwelling. His forge is a very simple affair. The earthen 
fioor of his house forms the hearth for his ure, which is kept toge- 
| ther by three or four stones. The bellows consist of two wooden 
| cylinders with pistons, similar to those which supply the blast to 
| the smelting furnace. The anvil, which is about 6 in. square, and 
| Gin. high, is let in to a thick piece of wood fixed in the ground, 
| with the water-trough, tongs, hammers, and other tools near it. 
| The smith squats on a piece of plank or board in the floor, and his 

assistants sit or stand opposite to him, with sledge-hammers in their 
hands, ready to strike when required; and by this simple process 
| the articles of iron in general use among all classes of the people are 











on Three Visits to Madagascar,” by the Rev. William Ellis, 
| AALS, 















Wrace 
IMPROVEMENTS IN RAILWAY 
BUFFERS. 


PATENT DATED 9TH JUNE, 1858. 


CAMMELL’S 


Tue object of this invention, by Charles Cammell, of Cyclops 
Steelworks, Sheffield, is to so construct and arrange the parts of rail- 
way buffers that the springs shall not be liable to be damaged by 
undue compression when they are suddenly and forcibly collapsed. 
To this end the coiled or helical spring of the buffer head is enclosed 
in a cylindrical case, which is attached either to the end framing or 
to the buffer head, and is of such a length as will prevent the 
spring from being collapsed to such an extent as to drive home the 
several coils against each other. By so constructing the spring case, 
the end or edge of the latter will, when the butler is collapsed, be 
driven against the solid end frame or against the butler head, as 
the case may be, and will thereby prevent the coils of the spring 
from being driven against each other. The same object may be 
effected by placing a strong rod or cylinder within the coiled spring, 
and causing the same to work up and down within the spring, or 
the spring to work thereon. This strong rod or cylinder may be 
attached either to the end framing or to the buffer head, as may be 
considered most desirable. It is proposed, sometimes, to place be- 
tween the metallic coils of the spring discs or rings some soft or 
yielding material, which will prevent the coils from being brought 
into direct contact, and, if desired, a cushion of some yielding mate- 
rial may be adapted to receive the pressure of the cylindrical case or 
the inner cylinder or strong rod. 
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Fig. 1 is a vertical section of one of the improved railway buffers, 
showing the coiled spring inside its case or cylinder; @, a, is the 
butler box; 4, the sole plate of the same; c, is the buffer head; and 
d, d, a hollow plunger, which is secured to the buffer head, and 
bears against the end of the coiled spring e, e, through which passes 
the central rod or bar f. The coiled spring e and hollow plunger are 
enclosed within a cylindrical case gy, g, which in this instance is se- 
cured to the butfer head, and when the spring is collapsed or com- 
pressed, by applying pressure to the bufler head, the lower end of 





the evlindrical case y, g, will be brought down upon or against the 
sole plate, b, 6, as seen at A, A, in the sectional view, F i 
Tepresents the spring compressed. It will now be understood that 
by the cylindrical case or plunger being made to bear against the 
sole plate the spring will be protected trom further compression. 
It will be evident that a similar effect would be produced if the 
cylindrical case g were attached to the sole plate or end framing in- 
stead of the butfer head, and the plunger d made to move in the 
cylindrical case. 





A Stave INventor.—A negro slave invented a machine, and 
applied for a patent. It was denied him, as a matter of course. His 
master now insists on its being granted to him ; inasmuch as he owns 
the inventor, he owns the invention. But he is not the inventor ; the 
Patent-ottice hesitates, and he talks of a mandamus. What curious 
legal complications are raised by chattels having faculties.—New 
York Correspondence of the Daily News. 

Tue Screw SreamMeR Mavritivs.—This fine steam-ship, which 
returned a few months since from the East Indies and China, where 
she was employed as a Government transport, has since her arrival 
been thoroughly overhauled by Messrs. Summers and Day, of the 
Northam factory, and on Saturday last was taken to the measured 
mile in Stokes Bay to test her speed. Her draught of water was 
14 ft. 9 in. forward, and 16 ft. 2 in. aft; pressure of steam, 14 Ib. ; 
average revolutions of engines, 48; mean speed of all the runs, 
10°935 knots per hour. She is fitted with a Griffith propeller, dia- 
meter 15 ft. 6 in., pitch (mean), 25 ft.; the vibration at the stern of 
the vessel was found to be entirely removed thereby. The Mauritius 








is 2,125 tons register and 300 horse power. She is now lying in the 
river, ready for sea.—Z/ants Independent. 
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TO CORRESPONDENTS. 


Norice.—Four volumes of THe ENGINEER may now be had ready bound. Vol. I., 
price 20s.; Vols. III, IV., and V., price 18s. each; covers for binding each 
volume, price 28. 6d. each, can also be had. Orders received of the Publisher, 
163, Strand. 


*,* Jt és advisable for correspondents to give initials rather than general signa- 
tures, as “ Constant Reader.” “ Subscriber,” &c., dc. 

Ramtway ComPEeNnsaTion.—A correspondent has addressed us on the subject of 
the compensation granted by, or obtainable from, railway companies on account of 
accidents, and comipains of the difficulty attendant upon the recovery in courts 
of law of the amounts to which sufferers are fairly entitled. There is no doubt 
that an individual suitor is unequally opposed to a great railway company, and 
that the latter, with immense monetary services at command, does too often, even 
with a British jury, exercise an amount of influence greater than the merits of 
the case alone will warrant; but we doubt if our correspondent's proposed 
remedy twill obviate the inconvenience. Our correspondent suggests that instead 
of the railway companies being liable to sufferers by accident for compensation 
out of their own JSunds, it should be compulsory unon every passenger to pay a 
small sum, say a penny, in addition to the ordinary fare when taking a ticket, 
and that the pennies thus paid should go to the formation of a general fund 
Srom which compensation should be paid, and not compensation only to injured 
passengers, but from which assistance should be given to the disabled and 
injured servants of the company itself. No doubt in this manner a large sum 
would annually be collected, and at very liltle inc ience to 4 gers 
travelling long distances ; but we fear that daily short-journeying passengers 
would complain of the hardship of being compelled to pay for the shortcomings 
or the neglect of the companies. Again, would not this system tend rather to 
laxity of management? We do not say that it would; but though we do not 
believe that the fear of having to pay compensation for accidents enters into 
consideration in making due provision for the safe working of a line, yet, never- 
theless, the knowledge that heavy liabilities attend the slightest infraction of rule, 
tends, in our opinion, to keep the employées more stringently to their duty; and 
the adoption of any expedient whereby that liability would be lessened would so 
Jar detract from the safety of the travelling public. There is one point, however, 
in which we think the law operates unjustly against a railway company, and 
that is, where the damages are variously estimated according to the condition in life 
of the sufferer. Itis urged by the companies that a peer pays exactly the same fare 
as a country curate and each is equaily liable to accident, but that in the one case 
the company may have to pay many thousands of pounds, whilst in the other a tenth 
part of the sum only might be awarded by a jury. We think there is some show 
of justice in this argument, and that if the company were bound by law to paya 
fixed sum in all cases of fatal accident without reference to the station of the 
sufferer it would be more equitable. With such a ceriain provision, any 
passeng:r who chose should be at liberty to pay a fixed rate of premium on any 
additional sum at which he might please to estimate the value of his life to his 
survivors. Some such plan as this we think preferable to the one proposed by 
our correspondent ** Verilas.” 

H. C (Paris).— There are ceriain practical difficulties which have hitherto pre- 





the lighting and extinguishing being done with precision; the method of 
accomplishing this is by a wheel making a revolution in twelve hours. On 
the rim of this wheel are a number of pins to correspond with the length 
of the night; on these pins rested the end of a lever, and at the other end 
of this lever a wire attached to the cock for turning on and off the gas. 

To accommodate the lighting to the season of the year, or the length of 
the night, it is necessary occasionally to shift a pin; this can be done by 
the persun whose duty it is to wind the clock. During three or four months 
in the year no alteration is required. 

It is most surprising that there are not more of these useful appliances, 
which make the dial of a public clock perpetually serviceable. 

Gasworks, Southampton, Jan. Lith, 1859. James SHARP. 

P.S.—Due care must be observed to have efficient ventilation. 





THROTTLE VALVES. 
(To the Editor of The Engineer.) 

Sm,—In reply to your correspondent, “J. G. S.," allow us to intimate that 
no ordinary throttle valve and governor can be efficient with the engines 
he describes, for, in a pair of condensing expansive engines, working with 
steam at 20 Ib. pressure per square inch, and cutting off at quarter stroke, 
and, stating the vacuum at 10 Ib. per square inch, about two-thirds of the 
governor's efficiency to maintain uniform speed is sacrificed ; thus, in each 
engine it (the governor) can only act upon two-thirds of the effective 
pressure, or motive power, during one-fourth of its time, or, to the extent 
of one-sixth of the capability it would exert to regulate a plain non 
condensing, non-expansive engine; but the second engine, in thisfcase, divides 
the loss of efficiency by two, leaving, as before stated, the efficiency to the 
loss of effect, as 1 to 2—or only 33 per cent. (in round numbers) 
towards the duty and effect required. From the above it will be evident 
that the only way to obtain the uniformity of speed required will be to 
cause the governor to regulate the time of cutting off the steam, by 
coupling it to a good expansive movement—the present throttle valve being 
still connected, if the governor is sufficiently large and powerful to act upon 
both freely and quickly. To insert four throttle valves in the cylinder 
branches would enable the governor to (ell better and do its duty, but it 
would be more costly than the above-named arrangements, and also be a 
retrograde step in other respects. Price anpD Dawes. 





Wolverhampton. 





(To the Editor of The Engineer.) 
Sin,—In answer to the inquiry of “J. G, 8.," I send you a sketch of a 
throttle valve which has been applied to a pair of 50-horse power engines 
for nearly two years. 


| I believe nothing can be more effective; it is quick and certain in its 


| inch, with variable expansion. 


| 
| 
| Jan. 18th, 1859. 


vented the adoption of the feature suggested by you, the durability of which has | 


been obvious to us for a long time. 
and endeavour to meet the want. 

R, S. (Penrith).— We think the form of bridge you propose tell suiled for your 
purpose. 


We shall, however, reconsider the matier, 


Timber of good quality and properly seasoned lasts a great length of 


time, particularly if protected from moisture and the worm. Alternale moisture 
t | 


and dryness have a very deleterious effect upon timber; they occasion a constant 
movement in the fibres, and very soon the e’asticily of the timber is destroyed, and 
it is upon the maintenance of this elasticity that the safety of the bridge depends. 
4 load passes over, the timber bends and it recovers itself when the load is 
removed, Constant action, of course, weakens the power of the timber to recover 
iiself, and in time it acquires a set. If you estimate, however, for the heaviest 


constant weight, you will be pretty safe for the strength required for your bridge, | 


Sor a constant weight tells sooner than a transient one. 


Apmstronc's Guyx.— We have heard that there is no truth in the statement that | 
the balls from this gun damaged the iron cased ship against which they were 


Jived; the conclusion, therefore, to which you (J. H.) have arrived, and the 
arguments that have brought you to the conclusion, are fallacious. 

B. W. (Chancery-lane).— We thank you for calling cur attention to the article 
in the Scientific American, .n which we are so terribly castigated for venturing 
to comment upon the wonderful performances of our friends over thewater. We 
are very sorry that our remarks should have “ riled” our contemporary so much ; 
we did not mean to make him uncomfortable at all. It would have been better, 
perhaps, as he could not gainsay any one of our conclusions, had he refrained 
Jrom personalities. Jt so happens, however, that our contemporary is, for once in 
his life, quite wide of the mark. We do not know exactly to whom he refers, but 
tre can assure him that the writer of the article which has offended him so much, 
in spite of its “ ear marks,” is a bona-fide Englishman, “ whose patriotism” has 
never been questioned, and who bears no ill-will whatever to his American 
cousins. We trust our contemporary will now make the amende honorable to 
the, to us, unknown gentleman whom he has so sadly maligned. 

Ick Maxine Macnixes.—We understand that Mr. Siete. of Denmark-street, 
Soho, is also a maker of the machines invented by Mr. Harrison, of Geelong, 
and about which a correspondent recently made inquiry. 

P. H., Southampton.—Jt is utterly impossible for us to give you an idea of the 
value of your patent. We might startle you if we hazarded a guess. The 
Sact is, the value of a patent is literally just what you can get for it, in what 
may be called the open market, that is after its merits have been fairly discussed 
and tested. If your invention will do all that you assert, it ought to find a 
ready purchaser, and you should put yourself in communication ewith the 
tallow melters who will not fail to appreciate the saving you offer them. What 
is the process? 





SUBMARINE WARFARE. 
(To the Editor of The Engineer.) 
Siz,—In your article on the American diving boat, in the last impression 
of Tue Encineer, it is stated that Mr. Bethell’s divers went down in 
500 ft. depth of water, which is equal to eighty-three and one-third fathoms ! 

Now this is a great error, and was corrected when made at the discus- 
sion at the Institution of Civil Engineers, some two years or more since, at 
which I was present; but I do not, as I write, remember the subject of the 
paper. Sir C. Pasley, Mr. Bethell, Mr. Siebe, and others, joined in the 
discussion, and I sent a correction of this error, which appeared in the 
abstract of the paper, to the secretary, who was obliged by my calling his 
attention to it. 

I believe that the greatest depth a diver has yet been has not exceeded 
thirty fathoms, or 180 ft. If 1 am in error I shall esteem it a favour if 
some of your readers will set me right. 7%. ¥. 

Brompton, Jan. 18th, 1559. 


[We are obliged to our correspondent for his correction. 
doubt about the truth of this statement. It was made at the Society of Arts at 
the time the Nautilus was talked about. | We remember something being said at 
the Institution of Civil Engineers at the time to which cur correspondent refers— 
the discussion on Mr. Hemke's diving apparatus.) 


We had always great 


LIGHTING PUBLIC CLOCKS, 
(To the Editor of The Engineer.) 


S1x,—Some years ago I successfully illuminated several church clocks, and 
for the information of your correspondent, “ Tempus,” I will describe my 
arrangements :— 

An opening, the diameter of the transparent part of the dial, is made 
in the stonework of the tower; this recess should be of a concave form, 
quite smooth, and of a dead white, thus reflecting the light powerfully on 
the dial, which is a copper frame, glazed with ground glass, the joints of 
each coming behind the figures. The centre of the dial was one piece of 
ground plate-glass. 

The hands, characters, minute marks, and moulding round the dial, 
richly gilt; in one instance a stone colour moulding, measuring 30 ft. in 
circumference. 

The number of burners, according to the size of the dial, never 
exceeded four, and were placed from 2 ft. to 3 ft. from the dial; by fix- 
ing a muslin shade in front of each burner, the light was uniformly dis- 
tributed over the surface of the dial, and not observed to flicker. 

The turning on and off of the gas was done by machinery attached to the 
clock, according to the time the illumination was to continue, which 
dispensed with the necessity of attention from anyone, and alao insures 





action, and requires very little care. Our pressure is 25 1b, per square 
It is nothing new, but I feel assured that 


it will well answer the purpose of your correspondent. M,. HL. P. 
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a, b, are the 
valves, 

ec, d, the steam 
passage (a stop 
valve). 


é, & small screw 
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J, balance. 

y, rod from go- 
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(To the Editor of The Engineer.) 


Sm,—A correspondent in your paper of last week wishes to know the best 
form and size of throttle valves for two coupled 50-horse power steam 
engines. Ibeg to enclose a tracing of a design I made some time ago, 
which may probably suit his purpose. I may observe that the ordinary 
pendulum governor must first allow of a partial error before it can correct 
it; that is, there must be a variation in speed, or a tendency thereto, before 
the paths of the ball is lowered or raised, in respect of this point of sus- 
pension—so that in the adjustment, abundant means must be provided for 
proportioning the smallest possible variation of the governor to effect the 
utmost control over the opening of the throttle valve. In the accompany- 
ing tracing, which you 
may use as you please, 
the lever A is attached 
by a rod to a lever of the 
bell-crank form, one end 
of which is wrought by a 
fork in the slide of the 
governor; the other end 
has a wide range of ad- 
justment, so as to get 
from trial the eract 
leverage at which the 
best effect is produced. 
The valve shown is. of 
4} in. diameter, and is 
of the balance or double 
seated order, which work 
well in single engines, 












































- and I think should act 

f— ee equally wellas shown, 

i ob The central valve is 
it = De A meant for a stop valve, 
; —y— = e and is of a similar kind to 
af = etl f t the other, so as to be 

v s \ 


easily shut and opened by 

the hand-wheel and screws shown above. The other parts will be easily 

understood, and may be varied to suit circumstances. RK. H. 
Glasgow, Jan. 18th, 1859. 





PISTON RINGS. 
(To the Editor of The Engineer.) 
Sir,—I was not aware that J. and M. Swaine, of Hyde and Dukenfield, 
Cheshire, had taken out a patent for metallic pistons with three rings, 
until I saw Messrs. Joshua Barraclough and Son's letter in Taz Encineer of 
last week. I also have made pistons with three rings for three or four 
years past, and must claim a right to use them if 1 think proper. Although 
I do not, from experience, approve of the same, still I do not wish to be 
debarred from making three ringed pistons, when necessity calls, for one 
of extraordinary depth. For instance, in repairing old engines I some- 
times find too much clearance at each end of the stroke. In such case, I 
prefer a deep piston to the wasteful space left. Wituiam Buti, 
Vulcan Engineworks, Northampton. 


PATENTS. 
(7o the Editor of The Engineer.) 
be so good as to say what is the usual charge of a 


draugt when gaged to make drawings, as I have 
some idea of taking out a patent for looms for weaving terry and pile 
fabrics? Will it be requisite to employ a solicitor after the drawings are 
made? Will it be requisite to have one patent for weaving pile fabrics 


and another for terry, as one loom will weave both with a little alteration ? 


Srr,— Would you 








| eastle Waterworks,” by Mr. 


and I have seen in the Patent List that one person will take a patent out for 
weaving piles and another for terry. I was in London fourteen days ago 
at the Patent office. I saw, by the subject matter index, that pile was one 
class and terry was another. Then I have examined the specifications. 
One man will record his claim for “ weaving, and partly applicable to other 
purposes.” I wish you to be so good as to say, if a machine is brought out 
for weaving, and one part of it will be an improvement in railway brakes, 
if it can be secured by one patent? Please to say if you can recommend 
a competent person to take a patent in hand in the north of England, near 
Durham, as there is not a mechanical draughtsman in the cly of Durham, 
that I am aware of. I think Newcastle-on-Tyne will be the most likely 
place. 8. H. 


[/mprovements in weaving piled fabrics and terry fabrics may be included in the 
same patent; but should any part of the loom be susceptible of application for 
a railway brake, a distinct and separate patent must be taben Jor the latter, as 
under the new law no patent can cover more than one invention. Weaving 
terry or piled fabrics is one thing, and a railway brake is another, The re- 
muneration paid ta a@ mechanical draughtsman depends entirely upon his shill 
and ability, and varies from £2 to £5 per weet. An ordinary mechanical 
draughtsman would be of but little assistance to “ S. H.” in preparing his 
drawings for a patent; in fact detailed drawings are not required in the first 
tastance. We should recommend our correspondent to apply to some respectable 
patent agent who will put him in the right way to protect his invention. The 
assistance of a solicitor is unnecessary. And it is quite easy to give a London 
patent agent sufficient directions to secure provisional protection, We do not 
know any patent agent in Newcastle.} 

ROTARY ENGINES, 
(To the Editor of The Engiaeer.) 

Sin,—Would you have the kindness to inform me, through the medium of 

your most excellent columns, the objection against rotary engines-—what 

they consist of—and also whether you think a good rotary engine com- 

pensating for wear in all its parts would meet with the same results ? 
Nottingham, Jan. 15th, 1859. T. J. B.S. 

[An objection of a negative character is that they afford no advantage in the 
economy of steam, as compared with reciprocating engines. A practical objection 
is the diffioulty of keeping then properly packed, and their consequent liability to 
loss of steam and undue friction in their working parts.) 





MEETINGS FOR THE WEEK. 

INSTITUTION OF CiviL Exoinsers —Tuesday, January 25th, 1859, at 
8 p.m.—Continued discussion upon Mr, Scott's paper, “ Description of a 
Breakwater at the Port of Blyth,” &c. 

INSTITUTION OF MECHANICAL ENGInerRs.—Wednesday, the 26th inst., at 
4 p.m.—Annual General Meeting at 81, Newhall-street, Birmingham ; the 
annual report and election of officers; after which, the following papers 
will be read and discussed: — “On the Progressive Applications of 
Machinery to Mining Purposes, by Mr. T. John Taylor, of Earsdon, 
Newcastle-on-Tyne. “ Description of the Pumping Engine at the New- 
Robert Morrison, of Neweastle-on-Tyne, 
“Description of a Dry-clay Brickmaking Machine,” by Mr, Benjamin 
Fothergill, of Manchester. 

Society or Arts.—Wednesday, 26th, at 8, p.m—“On the Relative 


| Value of Coal and Coke in Locomotives,” by Mr. Benjamin Fothergil. 
h 9 








Roya. Iystitorion.—Friday, 28th Jan., at half-past 8 p.m.—* On the 
Electrical Discharge and its Stratified Appearance in Raretied Media," 
Errata.—Ja Mr. Player's letter on Boiler Explosions, which appeared in p. 27 of 

our last numer, @ line, the ninth from the bottom, was transposed. The 

paragraph should have read,“ fixing tivo thin plates about 2 in, apart, perpen- 
dicularly through the middle of the tubes,” dc. dc. In the fifwenth line from the 

top the word “ power” should be “ former." We are mortified to find 80 

Jrequently mistakes and omissions permilted to occur, but we hope greater care 

in our printing department will prevent them in future. 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under ts 
half-a-crown; each line aflerwards, sixpence. The line averages ten words; 
blocks are charged the same rate for the space they fill. Ali single adver- 
tisements from the country must be accompanied by stamps in payment, 


Letters relating to the advertisement and publishing department of tus paper are 
to be addressed lo the publisher, Mr. Bernanv Luxton; all other letters and 
communications to be addressed to the Editor of Tux Enotneen, 163, Strand, 
W.C., London, 
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RAILWAY IMPROVEMENT, 

AutnouGH the essential details of construction of per- 
manent way have undergone but little improvement within 
the last twenty years—the standard of to-day being hardly 
different except in weight and strength from that of 1840 
—there is now a prospect of a radical and permanent 
change. The common construction wherein the rails are 
supported entirely on chairs—these in their turn being 
fastened to cross sleepers—has many and grave faults. In 
spite of large and good fitting chairs, the lower surfaces of 
the rails become more or less indented, whereby they are 
hardly fit for service when reversed ; notwithstanding the 
amount of compression given to the wooden keys, they 
almost invariably work loose; however the sleepers may 
be prepared to resist the effects of weather, the chairs are 
driven bodily into them, cutting them so much as to destroy 
their strength perhaps in three or four years; whilst the 
whole fabric is generally beaten about to such an extent 
as to be always loose at the joints, and continually sinking 
in the ballast. The fastenings have been repeatedly in- 
creased in strength, until now the London and North- 
Western has adopted a uniform pattern of joint and 
intermediate chair, weighing 42} lb., or, say 135 tons per 
mile of double line! Nor does this weight prevent the 
chairs from being driven bodily into the sleepers — the 
latter are rapidly cut away, whereby the whole line is 
kept inevitably loose, and in a constant state of self-destruc- 
tion. ‘The repairs upon the line referred to are more than 
double what they were only four years ago, having been 
£168 per mile in 1854, £177 in 1855, £293 in 1856, and 
£378 per mile in 1857, the cost per train mile having risen 
also in nearly the same proportion. 

The great number of parts, heavy cost, and expensive 
maintenance of the present system, have turned attention 
to a variety of plans intended to obviate its acknowledged 
evils. A few years ago, cast iron sleepers were put forward 
as likely to work a complete revolution in permanent way 
accounts. We cannot clearly say, however, that the least 
improvement has attended their partial introduction ; where 
wooden sleepers crush, cast iron breaks, unless made so 
heavy as to present an almost insuperable objection in the 
way of cost. And when of great weight, cast iron sleepers 
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react upon the rails, largely increasing their wear. There 
has been a great deal of contradictory opinion as to the 
condition of the lines in which they are laid, it being con- 
tended by some that a very disagreeable and necessarily 
injurious rigidity was experienced while riding over them, 
whilst others have maintained that nothing could make a 
better road. From present appearances, it is not at all 
probable that cast iron will ever come into any considerable 
use as a material for railway superstructure, excepting as 
at present for chairs. 

Much was expected from the fish-joint at the time of 
its introduction. Whilst it certainly makes a good line 
in the beginning, it is still doubtful to what extent it 
reduces the cost of maintenance of a line for a series of 
 crarge Upon the North London line the fish pieces have 

een more lately made from 24 in. to 27 in. in length, 
accurately rolled to fit the tables of the rails. The bolts 
are of good size, carefully fitted. The weight of the pair 
of fishes is 32 lb. and upwards the pair, without bolts. 
Where made of such strength, the fish-joint has answered 
very well, although its first cost is considerable. 

We have alluded on former occasions to a system of 
permanent way partially tested upon the Eastern Counties 
and North London lines. ‘The ordinary double-headed 
rail is bolted between longitudinal side timbers, the 
whole having a bed of, say 15 in. upon the ballast. Chairs, 
keys, and spikes are dispensed with altogether. ‘he first 
cost of this system is comparatively small—about £800 
per mile, we are told, less than that of a double cross- 
sleeper road of the same weight of rails. After having 
been down for about eighteen months, upon the North 
London line, the rails show no tendency to crush down 
between the timbers, the latter having indeed “ grown,” 
as it is termed, to the rails, and so closely that when the 
bolts are taken away a considerable force is necessary to 
separate them. Lieut.-Colonel Kennedy, of the Bombay, 
Baroda, and Central India line, has experimented upon this 
system and has found that the additional stiffness im- 
parted by the timbersto the rail is equal to one half of its 
own resistance to detlection. This is a consideration of much 
importance. ‘The whole depth from the tread of the rail to 
the bearing on the ballast, is but the depth of the rail itself, 
or 5 in., and on this account there is not only less tendency 
to disturbance by rocking, but less ballast also is neon | 
The rail is supported continuously throughout its length, the 
bearing being taken along the under edges of the head. The 
timbers appear to be easy of access and removal, and being 
but a few inches deep in the ballast are not likely to 
oppose any difficulty in the way of drainage. These are 
obvious points, favourable to the system, which it presents 
upon a general view, and it will be for experience to 
determine to what extent they may be permanently 
realised in practice. If simplicity be a merit, certainly 
the plan under notice is execedingly meritorious, since it 
has the fewest possible number of parts, and the strongest 
and most direct fastening. 

In the meantime, also, a considerable improvement is 
being made in the quality of rails, or rather, we are 
returning, in this respect, to the more rational practice 
which prevailed twenty years ago. Careful specifications 
are now generally made to accompany orders for new rails, 
and not only is the iron stipulated to be, in its original 
state, of good quality, but the blooms are to be hammered 
the drawn to nearly double its former extent, and a 
rigid guarantee of three years’ satisfactory wear being 
generally added. 

With the exception of the substitution of raw coal for 
coke, locomotive improvement has made but little progress 
since the gencral adoption of the link-motion. The pecu- 
liar construction of the engines upon the London and 
South-Western line have shown with what success coal 
can be burned, but, more recently, the simple injection of 
a few steam jets into the fire-box, and the consequent in- 
duction of currents of air, has shown that almost equally 
good results may be attained with trifling alterations in 
the ordinary patterns of engines. A considerable success 
has also attended the application of fire-brick arches in 
ordinary locomotive furnaces, and the admission of air 
through numerous small perforations in the door. The dri- 
vers and firemen are already becoming much more accus- 
tomed to the use of coal, a circumstance which has an 
important bearing upon its introduction. ‘The management 
of a coal fire is found to be an easy matter, and with 
proper arrangements no smoke is made, the steam is main- 
tained uniformly, and a rate of evaporation as high as that 
with coke is easily obtained. 

One of the most important improvements yet to be made 
in locomotives is the general adoption of apparatus for 
superheating the steam. With hot, dry steam, the expan- 
sion gear seed hardly ever be made to cut off later than at 
one-third of the stroke, while it could be made to work 
often from one-eighth of the stroke. The condensaticn in 
unprotected, outside cylinders, working at a high rate of 
expansion, has been found to be enormous, in some cases 
40 per cent. of the steam being so lost. At the same time 
we believe the outside cylinder engine to be, with suitable 
superheating apparatus, preferable to the inside connexion. 
We know of no advantage afforded by an inside arrange- 
ment which is not equally available with outside cylinders, 
whilst the former is clearly heavier for equal power, has 
more friction, and is less susceptible of the correct counter- 
balancing, the line of motion of the reciprocating parts 
being at a greater distance from the wheel. In the United 
States no inside cylinders are in course of construction ; 
whilst in Austria, Germany, and Prussia, the engineers of 
the German Railway Union have decided undeservedly in 
favour of outside level cylinders. 

The use of coupled driving-wheels, for passenger and 
mixed engines, is increasing also, and it is a question how 
far the relief thus afforded to the rails by the distribution 
of the weight may compensate for the increased number of 
parts and for the difficulty of preserving an equal diameter 
among all the wheels thus coupled. Six, and in some cases 
eight tons upon a wheel—an instance very common with 
large engines—are not favourablé to durability in the per- 
manent way. Coupled driving-wheels also permit the use 
of compensating spring levers, which ease the engine to a 


great extent over the inequalities of the line. With a 
single pair of driving-wheels, the use of compensating 
levers, connected to the trailing wheel springs, is attended 


| with a loss of adhesion and slipping results. 


Increased care is being taken in counterbalancing the 
reciprocating parts, a matter so long neglected. It has 
become customary to balance accurately, and test the 
steadiness of the engine by taking a diagram of its vibra- 
tion whilst suspended in the air, with its wheels in rapid 
revolution. Neglect of counterbalancing served to keep 
outside cylinder locomotives so long in disfavour, whilst at 
this time the recent engines of that kind upon the South- 
Western line, move with the greatest possible steadiness, 
Correct counterbalancing reduces the wear upon the way 
and the parts of the engine, and, as a matter of course, 
leads to a considerable economy in fuel. 

It is demonstrable in theory, and entirely borne out by 
practice, that as much as 15 per cent. of the fuel may be 
saved by heating the feed-water by the exhaust steam to 
212°, Less than one-sixth of the escaping steam is re- 
quired to impart 150° of heat to feed-water at the ordinary 
temperature. ‘The arrangements for heating the feed-water 
may be very simple, even more so than the plan now used 
with so much success in Mr. Beattie’s coal-burning engines. 
Increased care is being given to obtain pure water also for 
the boilers, impure water causing a considerable loss by 
priming, and a great loss of heat whenever a scale of non- 
conducting material is deposited upon the tubes. Muriate 
of ammonia, a good neutraliser of lime, is now very com- 
monly found in the engine’s box of supplies, and for 
other impurities other neutralising substances should be 
adopted. 

The introduction of steel as a material for boilers is 
likely to reduce their present great weight, with consider- 
able advantage both to the machinery and the permanent 
way. We are not aware that steel has been yet adopted 
for locomotive boilers, although its adaptation has been 
very well ascertained in its application to stationary 
boilers. In the United States, iron of the usual quality, 
but of only } in. thickness, is generally used for the 
largest locomotive boilers, If sufficiently strong, as it 
appears to be, this thickness certainly affords a consider- 
able saving in weight. If steel plates were used, 3-16th in. 
would doubtless be sufficiently thick. A great gain in 
the strength of steam boilers will be made whenever 
a cheap method is perfected for welding the joints in whole 
metal. ‘this is one of the improvements to which we are 
gradually tending. 

The immense mileage performed by all our railway 
locomotives—more than one hundred millions of miles in 
the United Kingdom in one year—renders even a moderate 
reduction of the mileage expenses one of great aggregate 
importance. Although the present charges for fuel and 
repairs are comparatively low, there is little doubt that 
they are susceptible of considerable reduction, as constant 
attention to the details of improvement will soon show. 


AGRICULTURAL IMPROVEMENT. 


THE great and rapid concentration of population within 
the limits of large towns has furnished by far the most 
powerful stimulant to agricultural improvement. With 
slovenly farming, and wretched means of communication, 
the cost of living, as measured by the price of labour, 
would have been beyond the means of many of the 
millions who are now clustered in our great commercial 
and manufacturing capitals. A ton of wheat, carried by 
wagon, was “ eaten up” in a few miles by the cost of its own 
transport. An agricultural district, situated several miles 
from market, was effectually shut out from all chance of 
improvement. As was asked by Mr. John Grey, at the 
Hexham Agricultural Meeting—“‘ What would have been 
the use of increasing your produce to such an amazing 
extent as it has been increased, unless there were people 
to feed, mouths to be filled, and money to pay for it?” 
None whatever. An abundance of cheap food was an 
impossibility. But railways have worked wonders. <A 
ton of wheat, which is now worth, say £9, in the London 
market, may be brought from almost any place 200 miles 
distant for 25s. It is thus that London supports a labour- 
ing and manufacturing population of more than a million 
souls, Without railways the price of labour would be 
hardly one half of what it now is, whilst that of wheat, 
under the present rate of demand (if that were possible in 
such a case), might be, perhaps, £10 a quarter. It is with 
railways, and the present distribution of population, that 
the farmer now has a vast and unfailing market for all 
his produce. As a matter of course, supply has increased 
with demand. Whilst with wheat at 40s., the farmers 
of thirty years ago would have cried “ruin,” they are 
now growing rich at that price, being able, as they now 
are, to raise double the former quantity at the same cost. 
It is only, however, within the last three or four years 
that agriculture has come to be regarded in its proper 
light. The farm is at length looked upon asa vast labora- 
tory, a great manufactory to be worked upon exact 
scientific principles, with the aid of every appliance which 
can in any way increase its capacity. Although nature 
has, here and there, as in the Carse of Gowrie—the great 
wheat tract of Scotland—furnished us with a partial 
illustration of what this capacity really is, she has 
generally left it for our development. The simple cir- 
cumstance, that different soils bear crops of very different 
extent, is enough to lead us to examine into the quality of 
soils and into the processes by which their nutritious pro- 
perties are assimilated in the growth of plants. It is 
thus that our farmers are coming to learn that their crops 
are not dependent, for their quantity, merely upon the 
extent of ground cultivated, but upon the quantity of 
carbon, nitrogen, alkalies, soluble phosphates, and sul- 
phates which they can be made to assimilate upon a given 
area, Engineers had thought for years that the com- 
bustion of coal in steam-engine furnaces was almost wholly 
a question of grate surface. They are gradually learning 
from those who understand the chenrical nature of com- 
bustion, that its extent and activity depend merely upon 








the quantities of carbon, hydrogen, and oxygen which can 


be combined in a given time, and that the furnace is only 
the vessel in which this chemical combination goes on, 
and that the mere dimensions of the vessel are really, 
within certain limits, almost entirely immaterial to the 
result. Soin agriculture. So many acres of ground are 
but the floor of the laboratory—of the manufactory; and 
the result depends not upon the mere extent of this floor, 
but upon the nature of the processes by which it is made 
productive. It is the belief of some, perhaps many 
reasoners, that our food will at some time be prepared 
entirely by chemists. However this may be, its production 
in the great laboratory of nature is unquestionably a 
purely chemical process. A plant is simply a chemical 
compound of many constituents, which have been com- 
bined under certain definable circumstances of time, 
warmth, light, and moisture. 

The remarkable degree of attention with which agricul- 
ture is being now regarded promises to lead to a doubly 
increased production of the soil and toa considerable im- 
provement of our climate. Already steam has been in- 
troduced for ploughing, and with an economy superior to 
that where horses are employed. It is not so much, 
however, to any results, already attained with the aid of 
the steam plough, that we are to look for any great 
change in the mode of conducting our agricultural opera- 
tions, as it is to the great practical demonstration which 
the steam plough has afforded, as that the most of these 
operations may be reduced to merely mechanical processes. 
Within the past few months we have been presented with 
the details of a system, wherein nearly all of the processes 
of ploughing, drilling, manuring, hoeing, and harvesting 
are to be performed by suitable machinery working upon 
permanent guide, or, what is the same thing, railways laid 
down over the land. The exposition of this system, in an 
elaborate paper read by Mr. P. A. Halkett, before the 
Society of Arts, has attracted much attention from practi- 
cal farmers; and many who had at first decided against its 
practicability have since admitted the correctness of the 
principles upon which it is founded, and the entire possi- 
bility of its practical and commercial success. An able 
writer in the Journal of the Society of Arts says of it: 
“The travelling platform frame of the builder, such as we 
see at the Houses of Parliament and at Westminster-bridge, 
and at Portland and at Holyhead, moving by man power 
on rails, on the tops of high scaffolds, is enlarged in width 
and breadth, and placed on rails on the surface of the land 
to be cultivated, raised to such a height as to clear the 
plants, and instead of man power is moved by engine 
power, which also serves to put in operation the various 
tools required for dealing with the land. The tramway 
frame of the builder is thus practically married to the 
portable engine of the farmer, and is furnished with tools 
from the workshop of the engineer. The mill that cuts 
iron like cheese has ceased to be a fixture, and is made 
moveable over the face of the land, to cut and carve the 
soil into fragments, to rake it into fine mould, to free it 
from weeds, and clean it from stones if needed. This, at 
Kensington, is the practical germ of the process that will 
multiply four-fold the farmer’s crops, that will convert 
the farm-labourer from an ill-clad, uncultivated human 
being, into a well-clad, intelligent mechanic, work- 
ing under covered shelter from the sun and rain, and 
with all the advantages of fresh air for his workshop, that 
will enable this intelligent mechanic to work on a sugar or 
cotton plantation with a steam fan, if needed, keeping his 
body constantly cool; that will give to the white man the 
practical dominion over tropical labour he thinks now only 
attainable by the negro; that will make as great a revolu- 
tion for humanity as was done by the advent of railroads, 
which destroyed the practice of cruelty, in over-driving 
post horses; that will render the night equally available 
with the day for all the processes of cultivation. The 
plough, the harrow, and the hoe, the rake, and the dibble, 
broad-cast and drill sowing, may all be set in motion by 
steam ; and hoeing between rows of wheat may at‘last be 
accomplished.” 

Beyond the mechanical details of agriculture, to which 
Mr. Halkett’s system is confined, there are certain matters 
of chemistry to which the writer just quoted calls atten- 
tion. He says: “The first conditions, then, of the arti- 
ficial culture of vegetables are—facility of removing sur- 
plus moisture from the soil ; facility of artificially heating 
the soil by bottom heat; facility of giving bottom moisture 
to the soil; facility of giving bottom manure to the soil. 
These conditions are recognised in hothouses and green 
houses with patches of a few yards of earth, but with the 
disadvantage of imperfect aeration of the leaves of the 
plants, and consequently a comparatively unhealthy crop. 
With bottom heat below the ground, cold and damp would 
be tempered to a sufficient height above the ground, and 
any amount of acreage could be brought into a condition 
of continuous crops. Drainage for the discharge of surplus 
water from land is well understood, but the application of 
the same pipes for the irrigation of land does not 
seem to be understood at all. The cheapest source of 
heat that we at present know of is coal. To burn coal in 
a close furnace, and to discharge the products of combus- 
tion into a congeries of pipes four feet beneath the soil, 
does not seem a problem of difficult solution. If draught 
be difficult a fan or blower at the exit would ensure the 
circulation. Whether the simple products of combustion 
would be noxious or not to the plants, after filterin 
through the carth, must be a matter of experiment. If 
they proved noxious, it would be for the chemist to make 
a neutralising admixture. Whether the injection of steame 
with gaseous manure combined would be better, remains 
also a matter for experiment. One thing is certain, that 
the greater part of the refuse product of the gasworks is 
convertible into manure, and that its cost is enhanced by 
double transit. With the coal carried direct on to the farm, 
and the distribution of heat and gaseous manure without 
any cost of men or animals, the economy ought to be very 
great indeed. 

The more the culture of food is regarded in the light of 
a practical manufacture, the more clearly do we see in | 
adaptation of complete machinery to all of its mechanical 








processes, and in the supply of artificial warmth, moisture, 
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and assimilative matter, the certain attainment of con- 
tinuous and heavy crops. There can be no doubt that 
farming will ultimately be generally conducted upon a 
large scale, with all the aids of capital, machinery, skilled 
and organised labour, and, above all, under thoroughly 
scientific and practical management. In no other branch 
of human industry is more improvement possible or likely 
of early attainment than in agriculture, and in this move- 
ment now going on may be perceived the prospect of an 
immense field of operations for a new class of professional 
men, who, as agricultural engineers, are likely to attain a 
dignity and influence by no means inferior to that at present 
enjoyed by those to whom the title of “engineer” is now 
more strictly limited. 


WORKING RAILWAYS BY CONTRACT, 


Ir would seem as if there were something radically wrong 
in the proposition to work railways by contract. As far 
as the theory went, the contract system was demonstrated, 
years ago, to possess great advantages, but the experience 
upon the Eastern Counties line did not help to confirm 
them; and, somehow, in all the long period of gradual 
reform in railway management, the system has been left to 
quiet neglect. So far as current expenses go, there is not, 
probably, a line in the kingdom whereon large savings 
might not, for a time, be made, by letting out the working 
by contract. The Eastern Counties was thus worked at 
fabulously low figures, and we have no doubt that the 
permanent-way charges of the London and North-Western 
might be reduced, at least for a few years, from £250,000 
to £125,000 yearly. But if the line be worked, as it would 
then likely be, at the expense of its own original condition, 
just as a horse may, for a time, be worked at the expense of 
his flesh, instead of his food, there must be a miserable 
wreck in the end, and enormous must be the cost and pains 
of restoring the original state of things. 

The contract system has, perhaps, never been fairly tried. 
In the instance already referred to the contractor had a 
fixed sum per train mile of the whole mileage of the line. 
It was wonderful to behold the amount of traffic which this 
considerate arrangement created. ‘The engines were often 
run with a single carriage, and that sometimes an empty 
one. Occasionally, a van only was made to do duty in 
swelling the footing of the “train mileage account.” The 
cost of working, “per train mile,” was remarkably low, 
and even the whole working charges were moderate. But’ 
the disclosures which followed the resumption of the 
working by the company showed what kind of economy 
had been practised—a kind of which the unfortunate 
Eastern Counties has certainly had enough. ‘The line had 
become fearfully out of condition, the rails battered and 
worn, the sleepers decayed, and the machinery disordered 
and dilapidated, whilst delays and accidents were frequent, 
and the whole establishment was in a most unsatisfactory 
condition to everybody, excepting the enterprising con- 
tractor. This state of things was entirely natural. It 
would not have been altogether easy to have so surrounded 
the contract with barriers as to secure the interests of the 
shareholders. ‘The most that could have been done would 
have been to make a careful valuation of all the property 
given over to the contractor, and to have exacted a suffi- 
cient guarantee that the same would be maintained at all 
times—at least, at the expiration of the agreement—at its 
fuli value. A certain amount of service might then have 
been stipulated, at a fixed gross sum, with a contingent rate 
for extra service when performed. 

The purchase of stores and materials generally by public 
tender already secures one of the advantages of the con- 
tract system. It is becoming customary, too, to identify 
the interests of the managers with those of the share- 
holders, by making the compensation of the former de- 
pendent upon the economy exhibited in working the line. 
Capt. Huish’s successor in the management of the London 
and North Western receives £2,000 yearly, and a share of 
the {savings effected. But in this, as in other cases, a 
large proportion of the probable compensation is neces- 
sarily guaranteed, as, whatever may be said of the common 
interests of employers and the employed, the latter are, as 
a class, unfitted to take any risk, and prefer the certainty of 
moderate remuneration to the chance of whatever a busi- 
ness—which they must feel is to a great extent beyond 
their individual control—may happen to yield. 

With £315,000,000 of railway property in so unsatis- 
factory a condition, the opinion is gaining ground that 
the great lines might be advantageously leased to indivi- 
dual lessees, who would pay a certain rentai for a long 
period of years, and assume the entire responsibility of the 
management. It must be remembered, however, that the 
whole working expenses of British railways are no more 
than 3} per cent. upon their total cost, and 6 per cent. 
upon their share capital. If any system of management 
could save one half of these expenses—which is a great 
deal even for a supposition—the average net return of 
3°60 per cent. (in 1857) upon the share capital would be 
raised to but 63 per cent. At the same time most of the 
possible means of improvement may be adopted under ad- 
ministrative management as well as by lessees, so that 
any probable saving which could be attained exclusively 
by the latter could hardly raise the net return on share 
capital as much as 1 percent. We doubt if the prospect 
will be ever sufficient to induce the proprietors of the 
great lines to give up their property to the chances—for 
chances there are, and grave ones—of the experiment. 
The Shrewsbury and Hereford, and the South Stafford- 
shire lines, have given us illustrations in a small way, 
but without any remarkable results, of the system of in- 
dividual leasing. ‘The former line of some fifty miles is 


large matter, although it might be one of life and death to 
the lessee. If a lessee could not be found to guarantee un- 
conditionally the payment of the stipulated rental, the 
lease would not amount to much. If there were any con- 
ditions, they would necessarily require to be in the con- 
tractor’s favour, whilst he would then have the opportunity 
of increasing the working expenses (apparently to his own 
disadvantage), by purchasing from himeelf, or, what is the 
same, parties in collusion with himself, the supplies for the 
line. ‘The case of the London and Tilbury line, leased, 
we believe, at 6 per cent. for twenty-one years, to an emi- 
nent contractor, might be supposed to demonstrate the 
advantage of leases. But if we mistake not, capital for 
the construction of the line was subscribed mainly upon 
the prospect of leasing it, whilst it is rumoured that the 
lessee, as the original contractor, was paid more than 
double the cost of the line. In these circumstances, we 
have an easy explanation of the character of the lease, 
apparently so favourable to the shareholders, 

That it is altogether possible that many lines might be 
leased to yield a better return to their proprietors than at 
present, we do not doubt. The means of economy, how- 
ever, are so ample that much might be done under admi- 
nistrative management, and it should be, first, towards 
such means that attention should be directed. When rail- 
way companies shall have learned to develope the greatest 
possible amount of traffic, by furnishing proper accommo- 
dation—when they shall have learned to avoid competition 
where nothing is to be gained by it—when they shall have 
adopted the best quality of rails, and have properly 
fastened the joints—when their locomotives shall burn coal, 
the natural and proper fuel for railway use, and when im- 
proved management shall have secured them against acci- 
dents—then they may hope for a reasonable return on the 
enormous aggregate of share capital which now lies com- 
paratively unproductive. These and other similar means 
are all that can enable a contractor to work a line for less 
than what it may cost its proprietors, whilst his profits, 
whatever they may be, must in any case be deducted from 
the net receipts otherwise applicable to dividends. 


THE FALL OF HOUSES IN LIVERPOOL, 


DvRING the past week or two, Liverpool has gained an un- 


sioned, he is a signal example of the danger of any man 
leaving his proper calling, and, for pecuniary reasons, 
invading an office of which he knows nothing. 

Prevention, however, is better than cure. Has Liverpool 
no local act giving authority to its surveyor to inter- 
fere in cases of this kind, and secure the public safety ? It 
certainly ought to have. It is not to be tolerated that a 
man may thus compromise the public safety, and jeopardise 
the lives of his customers. Ifthe law fail to reach the offence 
when committed, it ought to step in and prevent its perpe- 
tration. The borough surveyor was very useful after the 
occurrence, bat his services would have been much more 
valuable had he come in before to prevent. If he had no 
authority to do this, the Liverpool corporation has an 
immediate duty before it in the provision of such authority ; 
if he had, there seems to have been some neglect in its 
exercise. In either case, the borough authorities have rea- 
son to stir in the matter. 

The second fatality, from the falling in of the flooring of 
the house in Tithebarn-street, comes under another category. 
Owing to damp and age the top floor, on which the de- 
ceased labourer and others were working at the time of 
the accident, had become quite rotten; and when the work- 
men were standing on it, the joists gave way and precipitated 
them through three or four floors to the cellar, the de- 
ceased being the only person fatally injured. There was 
no amateurship here, the work being under the direction of 
a trade contractor. He was evidently greatly to blame in 
allowing his men to go on a rotten floor like this. His 
duty was to have first ascertained the condition of the 
place. He escapes with the imputation of a culpable but 
not criminal negligence. 


RAILWAY BRAKES, 
ON the efficiency of this portion of railway mechanism 
the safety of railway trains must in many cases depend, 
How to apply a brake power proportioned to the varying 
weight of a train has ever been a problem. Time was 
when brakes were applied to every first-class carriage, as 
being the vehicles of greatest weight. They were then 
shifted to second-class, because thegnerves of the first-class 
passengers were too much shaken, and they urged that 
their higher rate of payment ought to purchase them an 
exemption. The weight of the second-class, unless full of 
passengers, was so light as to render them liable to be 





fortunate notoriety for falling buildings attended with 
serious sacrifice of life. On the 11th inst., a draper’s shop in 
Great George-street, which was undergoing extensive alte- 
rations and repairs, suddenly came down upon the cus- 
tomers, the assistants, and workmen, killing five, and in- 
juring more or less severely nearly twenty others. Before 
the consternation this accident had created had subsided, a 
second, equally alarming, but attended with the loss of only 
one life, also occurred. A building in Tithebarn-strect, 
hitherto occupied as 2 “ spirit vaults,” and which was being 
taken down in order to make alterations, fell with a tre- 
mendous crash, whilst the workmen were employed on the 
upper floor, precipitating them to the lower, along with the 
mass of fallen rubbish. 

It came out at the inquest that the draper had been 
employed on extensive alterations ever since August last. 
The plans for these alterations were prepared by an archi- 
tect, but the draper, evidently believing in the doctrine of 
“every man his own architect,” determined to carry out 
the architect’s plans himself. Abandoning the yard mea- 
sure, and the serving of his fair customers with ribbons and 
laces, he at least devoted a part of his time to bricks and 
mortar. It is sufficiently obvious that there is little chance 
of sympathy between the two employments, and the result 
proves that the drapery business was a very inefficient 
preparation for architecture. 

The draper himself evidently thought otherwise, for he 
not only dispensed with the services of an architect, but 
employed inexperienced and incompetent workmen. 
Having approached the completion of his building, a 
party-wall separating his new erection from his old shop 
must come down, or rather a couple of extremely thin 
independent walls. This wasa ticklish business for anyone; 
but the draper-architect, not realising its danger, how 
could he? sets some day labourers to work at it—men 
apparently quite new to the work. It is true, Mr. Lewis, 
the draper-architect, gave them directions—very good 
directions too, But he never stopped to see them carried 
out, and his ignorant workmen of course neglected them 
altogether. He had a deputy in the shape of a somewhat 
better-informed and more experienced labourer. But the 
deputy of the draper-architect seems to have had too many 
irons in the fire, like his master, and was away at the time 
the accident happened. Both the draper-architect and his 
deputy alleged that they had given the labourers directions 
to take the bricks away as they were pulled down, and 
not lay them on the floors. But as the floors were the 
nearest places, and the draper-architect and his deputy 
both were away, the men, ignorant of the danger of such 
a proceeding, naturally enough piled up the bricks on the 
floors till the joists sprang, the thin wall “ buffled,” and 
down came the whole building on a shop full of customers 
and assistants. As if to make the most of his chance, 
the draper had announced that he was selling off 
his stock, and so had lured into the trap, which in his 
architectural capacity he had prepared, a crowd of people. 
Having thus taken all his measures with a certainty 
that forbad the escape of his victims, he proceeded to offer 
them up at the shrine of—cupidity. Certainly no other 
motive could have induced him to so extraordinary and 
fatal a course. Nothing else would have been potent 
enough to lead him to defy all prudence, all probabilities, 





thrown eff the line. The distribution of these carriages ena- 
| bled the managers to distribute the guards also at pleasure, 
| and the practice obtained of placing one guard on the car- 
| riage next the engine looking backwards, and another 
| guard on the tail carriage looking forwards. A_ third 
brake was used to the tender and was more effective 
| than ali the rest on account of the greater weight of the 
| machine. 
| In cases of accident the crush of carriages was next the 
| tender, in case of the engine being suddenly stopped. If 
| overtaken by another train the crush was at the tail car- 
| riages. ‘Thas in case of one train overtaking another, the 
last carriages of the foremost train and the first carri 
of the hindmost train were the sufferers. The practice 
then obtained of substituting a luggage wagon for a car- 
|riage at the front and back of the train, and thence 
| gradually arose the “ guard’s brake van.” 
| ‘The worst place to apply brakes is at the front of the 
train, for if done suddenly the hinder carriages are apt to 
| crush on and mount those before them. By applying the 
| brakes at the tail of the train this evil is prevented. The 
| disadvantage is that the weight is slight, compared with 
| that of the engine. Great force is applied by the guards, 
the wheels are set fast, and thus flat places are ground on 
| the tyres, rendering the maintenance of the wheels of the 
brake-van a very costly affair. 

For these reasons, for some years past, it has been sought 
| to increase the number of the brakes, applying them 
}to all the carriages of the train, and making them 
| self-acting to avoid increasing the number of the 
|guards. The process was, by connecting the brakes 
/to the sliding buffer-rods. ‘The first person who 
tried this was Mr. James Nasmyth, on the Leeds 

and Manchester. But the process was a failure for 
| two reasons. First, that the action of the brake blocks on 
| the wheels was sudden, and not a gradually increasing 
| power. Secondly, the full stroke of the buffer pistons was 
impeded, Now, the use of sliding buffers being to imitate 
the action of the hands in catching a cricket ball, absorbing 
the momentum by elastic resistance that use was pre- 
vented. The brakes of Major Robbins, subsequently applied 
on the South-Western, partly got rid of this defect by 
attaching the brake blocks to supplementary springs, but 
the disadvantage still remained that the brakes were 
liable to be put in action when not required, To amend 
this difficulty Mr. Guerin arranged a centrifugal governor 
on one of the axles of the carriage, so contrived that the 
brakes were prevented from coming into action till a given 
amount of speed was attained, which amount could be re- 
gulated at pleasure. Still there remained the difficulty of 
the action of the buffers being limited till this also was 
overcome by making one of the buffer springs to slide. 
sut all these brakes could only come into action by the 
previous retardation of the engine. And supposing a train 
in a state of rest, with another train running into it, all self- 
acting brakes are a positive evil, fixing, as it were, the 
forcmost train to the rails, and preventing it from bounding 
out of the way, which is one of the objects the buffer 
springs, if strong enough, ought to accomplish. 
To overcome this difficulty appears to have been the 
object of the next improvement by Newal. The brakes 
are made self-acting by means of a spring, which is wound 





all propriety. And verily he has his reward. It is 


worked by Mr. Brassey at a fixed rental, under a seven | true he has escaped the coroner’s jury with severe blame, 
years’ agreement, which commenced July ist, 1854. The | but without legal implication; but he will not so escape 
receipts of the line have increased in the meantime about 50 | public opinion. By that tribunal he will be universally 
per cent., but nothing is known of the cost of working. The | condemned, and will, doubtless, find his dangerous attempts | 
line is doubtless well managed in respect of public accommo- | at economy the most cost!y expedients he could have | 
dation. _ Inthe case of a line earning £3,000,000 of revenue | resorted to. Ladies will take due care of Mr. Lewis’s shop, | 
yoarly, it is a question what kind of guarantee could be given | doubtless ; and what with his shop about his ears, his | 
a lessee to secure the proprietors. In the yearly expenses | stock destroyed, his customers driven away, and the fearful | 
of such a line, £200,000 either way is comparatively not a | amount of death and suffering his presumption has occa- 





up to the requisite tension, and then discharged by a 
trigger actuated by hand. But this plan involves the 
difficulty that the brakes become useless after discharging, 


| till again wound up, for which purpose the train must 


come to rest. 

In these usual modes of applying brakes by hand con- 
siderable hard work is caused to the guard by the necessity 
for rapid and powerful application, and it is very desirable 
this should be avoided. 

On the,North London line the peculiar traffic, consisting 
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of quarter-hour trains stopping at every station, also 
through or express trains and intervening goods trains, 
with heavy curves and gradients, accurately acting brakes 
are of the greatest importance to prevent accidents. On 
this line the engineer has for a long time past experi- 
mented on every variety of brake with the view to obtain- 
ing the best result. 

It is quite clear that the greater the number of the car- 
riages that can have brakes appiied, the more perfect will 
be the effect without damage to the wheels. To attain this 
object with little labour to the guard, the engineer, Mr. 
Adams, applied a system known as Chambers’s brake. ‘The 
block levers were put in connexion with a large sheeve- 
wheel attached to the carriage frame, on which was placed a 
leather band. By a motion of the guard’s hand this 
leather band was brought into contact with one of the car- 
riage axles, the revolution of which acted on the sheeve, and 
thus put the break on to the wheels. The sheeves of 
several carriages being connected together, the centrifugal 
force of the wheels was thus made to counteract their own 
motion. 

But this required a new arrangement of brake tackle, 
and the question was raised as to the possibility of putting 
on by hand the ordinary brakes to several carriages at 
once by the operation of the guard, and this has been at 
last successfully accomplished. ‘The great difficulty in this 
operation is the constantly-inereasing and diminishing 
distance between the carriages by the operation of the 
buffers. ‘To obviate this, chains are passed from one car- 
riage to another over a pair of radial bars, which expand 
or contract, and thus compensate for unequal distances dur- 
ing the action of the buffers, and thus serve to put in 
action the hanging or sliding brakes of several carriages. 

To facilitate the operation of the guard and ensure 
rapidity of movement, a very simple process has been 
applied. ‘The greater portion of the time is used in what 
is called “taking up the slack,” in the ordinary mode with 
a crank handle of small radius. In thesc improved brakes a 
fly-wheel of much greater radius is used, which acts 
rapidly by centrifugal foree, and the final foree is then 
easily applied. 

The result is, that while formerly two guards were re- 
quired, one now suffices to put on the brakes of four consecu- 
tive carriages with less labour than was formerly required 
for one, and there is no damage to the wheel tires. Ilow 
many more carriages may be thus connected at one time 
has not yet been tricd, but probably six will be found to 
he easily managed. 

We recommend all railway superintendents to go and 
examine this system for themselves, believing that they 
will find in it a source of safety for working trains, without 
any costly alterations to their stock. The two guards 
usually employed on trains on the railway lines may thus 
be enabled to arrest twelve carriages. 

By this arrangement, the trains are retarded on the 
North London with much more exactitude by a single 
guard than when two have to work together, and the 
engine having only to use just as much power as to keep 
them moving, the stopping takes place as soon as the 
brake is applied. 

We think that in this arrangement will be found the 
desideratum so long sought, of safety in operation and 
economy in wear, and the frequency of the trains offers to 
all those inclined to examine the opportunity of judging for 
themselves. 

THE DISPUTES IN THE GLASS TRADE, 
Tue flint glass manufacturers have for a considerable time 
been in a very uneasy condition in relation to their work- 
men. They complain that the men by their union have 
imposed such regulations on the masters as cripple them 
most seriously in the management of their business. They 
allege that they cannot engage a new hand without the 
consent of the men already at work, without exposing 
themsclves to the danger of an immediate strike. They 
further state that the regulations of the union with regard 
to apprentices not only prevent the exercise of a due 
economy in many branches of the manufacture, but are 
such as to secure a constant diminution in the number of 
hands employed in the trade, and, if continued, to secure 





tive smallness of the numbers of glass-makers. They 
justify their union by referring to the former miserable con- 
dition of their order, and contrasting it with the present 
more than average comfort and intelligence of glass-makers 
generally. The superior social and educational condition of 
glass makers seems to be generally admitted ; and if,as the 
men allege, it is owing to their union, a bond productive of 
so much good should be looked on tolerantly by the masters, 
as far as its continuance can be reconciled with the exist- 
ence of their own interest at least. The men have got 
possession of the sinews of war to some extent also, having 
accumulated a fund of between £3,000 and £4,000 for the 
support of their members in any struggle that may ensue. 
They are not without sympathy and support from kindred 
branches of manufacture. The glass-bottle makers, who 
have a very powerful society, have volunteered to aid the 
flint glass hands, and are commencing a regular subscrip- 
tion tor the purpose. If the lock out does take place the 
masters may prepare for its being of long continuance, as 
the numbers out of employ can evidently be sustained for 
a long time on the funds at command, and the men declare 
they have given way as far as consistent with the existence 
of their society, which they will not give up. 

It is a great pity to see a thriving branch of business— 
thriving considerably beyond the average — suddenly 
brought to a dead iock, ‘This can only be prevented by 
mutual concessions on the part of both masters and men. 
The men do scem to have earnestly tried to accommodate 
the differences, and they are doubtless animated by the 
belief that at least some of the principal manufacturers 
will yield the points in dispute. Should the dispute, how- 
ever, become obstinate, is it not worth while to consider how 
it may end in the establishment of numerous small manu- 
factories on the matual principle. which may ultimately 
change the nature of the trade? Glass makers have a 
considerable facility for doing this sort of thing, and they 
perhaps more frequently, and more successfully, do it than 
any other branch of manufacture. This is not a desirable 
eventuality, however ; and we trust it will be rendered need- 
less by the moderation of both sides leading to the speedy 


| adjustment of the points in dispute. 





the gradual extinction of this class of workmen altogether. | 


One apprentice to tive or six men—the total numLer allowed 
by the union—they say will not nearly keep up the present 
supply of labour in the trade. Whilst, therefore, a greater 
demand for glass has sprung up, and whilst cheap and 
economical methods are producing a stimulated trade, the 
men to carry on the work are gradually lessening, and at 
the present rate would ultimately become extinct. The 
obuexious regulations are mainly found in a code ef rules 
adopted at a meeting of operatives held in Londen last 
sumer, 
liberty, and dictating the mode in which they are to carry 
on their trade, the masters have at length determined to 
make a united stand. For this purpose a Midland Associa- 
tion has been formed, for “the defence of the members 
against any unjust interference, more especially in. the 
form of strikes, on the part of the men employed, either 
of their own movement or in concert or combination with 
others, for the purpose of coercing their employers.” A 
conference of masters has recently been held at Newcastle- 
on-Tyne, at which deputations were preseut from Lanca- 
shire, Birmingham, Stourbridge, London, Scotland, and 
other places, and the resolutions passed involve proposals 
that are being made to all the manufacturers of the 
kingdom, with a view to the formation of a general 
manufacturers’ association. Unless the operative glass- 
makers meet the wishes of the manufacturers, there will 
be a general lock-out throughout the trade. The masters 
have some time been preparing for this, and accumulating 
stocks of blown and moulded goods to keep their cutters 
at work, and enable them to keep their trade together, 


Against the regulations thus abridging their | 


whilst the glass-makers—the only parties generally impli- | 


cated—are locked out. 

The men on their part have certainly exhibited much 
more temper and self-control than is common on such 
occasions. ‘Their union is evidently very complete and 
harmonious—a fact partially accounted for by the compara- 
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Grants of Provisional Protection for Six Months. 

2253, Joun Saxby, Brighton, Sussex, “Improvements in apparatus for 
working siguals on railways.”"—Petition recorded Ih October, 18d 

2724. Joze Luis, Welbeck-street, Cavendish-square, London, *‘ A watch, 
simplified with ancuor escapements and rack, forming a double lever, 
catching in the pinion of its balance wheel.”-A communication from 
Antoine Lepage.—J/’etition recorded 30 November, 1858. 

2384. JAsPen HENRY SeLwyNn, Woodland Crag, Grasmere, Westmoreland, 
“A novel apparatus for paying out or laying down submarine telegraph 
cables or wires, and tor raising the same after they have been laid down.” 
—letilion recorded 16th Dece mber, 1858. 

2000, JAMES Mac KeNzir, St. Martin's-le Grand, London, “ Improvements 
in those gas burners known as ventilating sun burners.” 

2902. James Taytor, Birkenhead, Cheshire, “‘ Improvements in the con- 
struction of pumps or engines for lifting and discharging water.” 

2004. EMILE Weber, Mulhouse, France, ** improvements in dyeing or colour- 
ing textile fabrics and materials, and in the machinery or apparatus con- 
nected therewith,” 

2906 JouNn Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in apparatus for re-working the waste steam of steam engines.”—-A com- 
munication,” —Pelitious recorded 18th December, 1858. 

2908. SAMUEL HUNTER, Newcastle-upon-Tyne, Northumberland, ‘ Improve- 
ments in the construction of anchors.” 

2910. JamEs RonaLp, Liverpool, Lancashire, ‘‘ An improved machine for 
the direct spinning of hemp, flax, and other like fibrous materials,”— 
Petitions recorded 2th December, 1858, 

2912. FReperick WINTER, Hoxton, Middlesex, “Improvements in the 
preparation and application of varnishes for waterproofing paper, linen, 
and textile fabrics, and coating the same with metallic foils.” 

2914. WILLIAM ELBERT DANDO, Manchester, Lancashire, ** Improvements in 
apparatus for lowering boats from ships or vessels, and also for raising the 
Same as required.” 

2918. NicuoLas Dawson, High-street, Poplar, Middlesex, ‘* Improvements 
in order books."— Petitions recorded 21st December, 1853. 

2922. GrorGE SHARP and WILLIAM Euper, Jarrow, Durham, Lancashire, 
** Improvements in furnaces and steam boilers.” 

2926. Epwakp ‘Tomas Dunn, Hammersmith, Middlesex, ‘‘ Improved fabrics 
suitable for the covering of floors, walls, and other like purposes.” 

2928, MOLYNEUX SHULDHAM, Dursley, Gloucester, Gloucestershire, “ Im- 

provements iu ships and vessels, aud ia working parts of their gear and 
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4 ANDER Prince, Trafalgar-square, Charing Cross, London, “‘ Im- 
provements iu ornamenting and illuminating surfaces of glass.”— Petitions 
recorded 2nd Deceni ber, Wo8. 

2932. Davip LicutTENstav?, Henry-cottages, Park-road, Peckham, Surrey, 
“ Converting a certain vegetable substance into fibrous materiai for the 
manufacture of textile and other fabrics.” 

2934. ‘Thomas Binp, Manchester, Lancashire, “ Improvements in spinning, 
and in the manufacture of cop bottoms or cop tubes.” 

2936, Joun WuiteLaw, Dunfermline, Fifeshire, N.B., ‘‘ Improvements in 

sewerage and drainage apparatus,” 

3. Joskrti Mavpsuay, Lambeth, Surrey, ‘Improvements in the con- 

struction of ordnance and projectiles to be used therewith.”—/etitwus 

recorded 23rd December, 1858. 

2042. Joun Wario Cui, Halifax, Yorkshire, ‘‘ Improvements in dyeing 
wool and other fibres,” 3 

2044. Epwarp FeLiows, Canterbury, Kent, “An improved vent peg.” 

2046. JOHN KAILTON and Seva Lane, Blackburn, Lancashire, ‘ luprove- 
ments in looms.” 

2948. ALFRED SMiTH, Humbleton Hall, Yorkshire, ‘‘ Improvements in gigs, 
dog carts, aud other vehicles,” 

2950, Joun Henny Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the permanent way of railways,”-- A communication from Christian E. 
Detmold, New York, U.S. 

2052. WILLIAM Beckrrr JouNson, Manchester, Lancashire, ‘ Improvements 
in the employment of gas for generating steam, and in engines con- 
nected therewith.”"— Petitions recorded 2th Deceiver, Vd 

2955. THOMAS SterueN and Tuomas Scort, Giasgow, Lanarkshire, N.B., 
** Improvements in heating apparatus for culinary and warming purposes, 
and in part applicable to steam boiler and other furnaces.” 

2056, Josep Saectuurst, Guide Bridge, Lancashire, ‘* Certain improve- 
ments in metallic pistons.” 

2958. WILLIAM ARMAND GILBER, South-strect, Finsbury, London, ‘Im- 
provements in treating fatty bodies, aud in the apparatus employed 
therein.” —A communication. 

2959, JAMES Macrurkson, Aberdeen, Aberdeenshire, N.B., “ Improvements 
in solidifying the raspings and other waste of horns and hoofs, and in 
applying the process ww the cementing of prepared horns, hoofs, and tor- 
toise shell.” 

2061. CLAUDE MAMrs Aveustin MaAnioy, Paris, France, ‘ An improved box 
or case for containing and preserving sensitive photographic paper, called 
* Marion’s box.’ ” 

2963. Hexry Lows, Wittiam TrveMAN, and Joun Lixwoov Pitts, Birm- 
ingham, ** A new or improved axle for carriages,” 

2064. RicuarD Hornsey, jun., Grantham, Lincolnshire, ‘* Improvements 
in ploughing and tilling land by steam power, and in apparatus employed 
therein.” —etit.ons recorded 27th December, 1858. 

2065. BENJAMIN Browne, King William-street, London Bridge, ‘‘ Certain im- 
provements in the manufacture of boots and shoes, or other coverings 
for the feet, and in the mode or method of uniting the same, or parts 
thereof.”—A cowmunication. 

2966. Joun Sincuair, Dublin, Ireland, ‘‘ Improvements in pistons.” 

2067. Tuomas WARREN, Glasgow, Lanarkshire, N.B., “ improvements in 
the m .nufacture of glass bottles,” 

2969. James Leck, Glasgow, Lanarkshire, N.B, ,“‘ Improvements in drying 
textile fabrics and materials.” 

2970. CHARLES Fay, Manchester, Lancashire, “ Improvements in railway 
carriages and brakes.” 
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2971. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of boots and shoes, or other coverings for the feet.’ 
A communication.—Petitions recorded 28th December, 1858 

2972. WiLuiAM HaywortH and WILLIAM Barker, Todmorden, Yorkshire, 
‘Improvements in the top clearers of machines for spinning.” 

2973. Tuomas WELTON, New Compton-street, Soho, London, ‘‘ Improve- 
‘ments in giving or obtaining publicity, and of advertising either by 
day or by night.” 

2974. Epwarp WiLson CaRTER and Joun Dopswortu Asrams, Rochdale, 
Lancashire, ‘* Certain improvements in sewing machines.” 

2975. WiLLIAM TayLor, Nursling, Southampton, and WititiaAM DakIN 
GrimsHaw, Southampton, Hampshire, ‘‘ Regulating the admission of 
natural atmospheric air and eduction of rarefied air or gases from hot- 
houses or any other place or premises, and for supporting a required tem- 
perature.” 

2976 RicuarRD DucpaLe Kay, Accrington, Lancashire, ‘An improved 
chemical means of applying or fixing on woven or felted fabrics certain 
colouring matters produced from tar.” 

2977. Tuomas PickrorD, Mark-lane, London, ‘Improvements in the 
preparation and manufacture of manure.” 

2978. Hiram Hutcuinson, Paris, France, ‘‘ Improvements in the manu 
facture of india rubber goods,” 

2979. SAMUEL MorAND, Manchester, Lancashire, ‘‘ Improvements in appa 
ratus for stretching fabrics.” 

2980. ALFRED VINCENT NEwTon, Chancery-lane, London, ‘‘ Improvements in 
machinery for reaping and mowing.”— A communication. 

2981. Tuomas WitLiaM Gowine, Camden-town, London, * An improved 
roughing for the shoes of horses and other like animals.”—Petitions re- 
corded 29th December, 1858. 

2982, HENRY NATHAN MaynarD, Crumlin, Monmouthshire, “ Improvements 
in anchors and in the manufacture of anchors.” 

2983. Francis Puts, Roxburgh-terrace, Haverstock-hill, Middlesex, “The 
treatment of hydro-carbous.” 

2985. Freperick Jounson and Josern Henry Grorcr WELLS, North- 
street, Westminster, ‘‘Improvements in constructing breakwaters and 
other similar structures.” 

2986. Joun Francis Cotes Herne, Antwerp, Belgium, ‘‘ Improvements in 
railway chairs and rails, and in the mode of fixing the same.” 

2987. ‘inomas BELL, Plaistow, Essex, ‘‘ Improvements in purifying gas,” 

2988, RiciARD ARCHIBALD Broomay, Fleet-street, London, ‘* Improvements 
in stoppering or closing bottles, jars, and other like vessels.”—A commu- 
nication from M. Cham lant, Paris, France. 

2959. Ricard ARCHIRALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in washing and drying machivery and apparatuses.”—A communication 
from 8. Charles, Paris, France, 

2990. RICHARD ARCHIBALD BRrOoMAN, Fleet-street, London, ‘“ Improve. 
ments in revolving fire-arms.”——A communication from L. F. Devisme, 
Paris, France. 

2091. Ricuarp ArcHIRALD Brooman, Fleet-street, London, ‘ Improve- 
ments in machines for embroidering.”—A communication from B. G, 
Dutel, St. Quentin, France. 

2992. Ricuarp ArcuiZaLp Brooman, Fleet-street, London, ‘‘ Improve- 
ments in machinery for splitting or dividing hides, skins, leather, and 
other like materials."-—A communication from F. Martin, Paris, France. 

2993. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘* An improve- 
ment in pipes for smoking.”"—A communication from P. F, Varenne, 
Paris, France. 

2094. WituiaM BurGess, Newgate-street, London, “‘ Improvements in 
apparatuses for converting reciprocating into rotary motion.”—A commu- 
nication from G. Bancker, New York, U.S. 

2995. SAMUEL STEPHEN BaiEson, Bolton-street, May Fair, London, “ Im- 
provements in generating steam.” 

2996. JouN KNOWELDEN, Southwark, Surrey, and Richanp Downes Ep- 
WARDS, Upper Belgrave-place, Westminster, “‘Improvements in hy- 
draulic engines and apparatus connected therewith.” 

2007, Joun WatLack Duncan, Grove-end-road, St. John’s Wood, Middle- 
sex, “‘ Improvements in or connected with appliances for transmitting or 
conducting signals or action by electricity or magnetism, and in the me- 
thod of testing insulating materials, combinations, or structures, for 
conducting electricity, and in treating malconstructed or invalid electric 
telegraph cables, and in utilising parts of certain cables, or the application 
otherwise of such structures, and in certain insulating compounds, and 
in the apparatus and machiuvery used in connexion therewith.”— Petitions 
recorded 30th Decem! er, 1858. 

2998. Joun HeNkY JouNsoNn, Lincoln’s-inn-fields, London, “‘ Improvements 
in the permanent way of railways.”—A communication. 

3000. Henrt Rosty, Nantes, France, ‘ Improvements in reaping machines.” 

3002. TimoLEon Zoz Lovis Mauret, Rue du Dragon, Paris, France, “ An 
apparatus protracting indefinitely the working of any mechanism set in 
motion by springs, more generally applicable to clock making.” 

3006 Lovis A. NorMANDY, Judd-street, London, “A new system of shaft 
tugs.”"—A communication.— Petitions recorded 31st December, 1858. 









Invention protected for Six Months by the Deposit of a Complete 
Specification. 
78. Tuomas Harris Toms, Staining-lane, London, ‘The employment of 
certain materials for the production of raised ornamental figures or de- 
Vices upon textile fabrics.” —Leposited and recorded 10:h January, 1859, 





Patents on which the Stamp Duty of £50 has been Paid. 
84. Tuomas Cuar Les CLARKSON, High-street, Wapping, Middlesex.”—Dated 
Lith Jauuary, 1856. 
92. Harry Emanugt, Hanover-square, London.—A communication.— 
Dated 12th January, 1856, 
93. WitutraM Owen, Rotherham, Yorkshire. Dated 12th January, 1856, 
106. WILLIAM OweEN, Rotherham, Yorkshire.—Dated 14th January, 1856, 
115. Vincent ScuLLY and Bennett Jouns Heywoop, Dublin.—Dated 16th 
January, 1856. 
120, Joun Fowuer, jun., Bristol.— Dated 16th January, 1856. 
110. Tuomas Hitt BakEWELL, Welford-road, Leicestershire.—Dated 15th 
January, 1856, 
114, WILLIAM PRANGLEY, Salisbury, Wiltshire.— Dated 16th January, 1856. 
22. Henry R. Woxtuineros, New York, U.S.—Dated 16th January, 1856 


Notices to Proceed. 

2032, WiLt1AM Parsons, Pratt-street, Lambeth, Surrey, ‘“ Improvements 
iu apparatus to be applied to steam boilers, in order to keep the surfaces 
of the tubular flues free from incrustation.” 

2034. WiLuiaM Parsons, Pratt--treet, Lambeth, Surrey, ‘‘ Improvements 
in safety valves of steam boilers."— Petitions recorded 8th September, 1858. 
2040. WILLIAM PrisLky, Brandou-street, Walworth, Surrey, ‘ Advertising 

by day or night.” 

2041. Joun Row.ey, Grosvenor-terrace, Camberwell, Surrey, ‘‘ A new com- 
pound material applicable as a substitute for leather and leather-cloth, in 
the manufacture of various useful and ornamental articles. ’ 

2043. ConsTANTINE NicoLaus Kortua, Liverpool, Lancashire, ‘* lmprove- 
ments in the manufacture of grease for lubricating purposes,” 

2045. Tuomas Timms, Skelton-street, Greenwich, Kent, ‘* Improvements in 
bits.”— Let itions recorded 9th September, 1858. 

2058. Davip CueeTuam, Rochdale, Lancashire, “Improvements in machi- 
hery or apparatus for preparing for spinning and spinning cotton, wool, 
and other fibrous materials.” 

2059. Wituiam Tosuacu, Bristol-road, Gloucester, Gloucestershire, “ Im- 
provements in pile driving machines,”— Metitions iecorded 10th Septenber, 


1853, 

2005, Henry Page, Whitechapel, London, ‘‘ An improved crown or round 
glass, and apparatus for manufacturing the same.” 

2006, Josepu Lester Hisks, Birmingham, Warwickshire, ‘‘ A new or im- 
proved tap or cock for drawing off and filtering liquids.” 

20, LEONARD KABERRY and THOMAS MITCHELL, Rochdale, Lancashire, 
“Improvements in machinery or apparatus for preparing for spinning 
and spinning cotton, wool, and other fibrous materials.”—Petudswns re- 
corded LUih September, 1858. 

2074. CHARLES WILLIAM SieEMENS, John-street, Adelphi, London, “‘ Improve- 
ments in refrigerators, and in the treatment of the freezing or cooling 
material or materials used therewith.” 

2075. SAMPSON Hanpury, Smethwick, Staffordshire, ‘‘ An improvement in 
the manufacture of tubes of copper, brass, and other metals.”— Fetitions 
recorded 13th September, 1858. 

2032. Joze Luis, Welbeck-street, Cavendish square, London, ‘* Coke and gas 
kiln.”"—A communication. 

2086. Ronert Lakin, Arcwick, and Jonn Waty, Manchester, Lancashire, 
* Improvements in spinnmg mules and other machines of that class used 
for spmning cotton and other fibrous substances,” —/etitious recorded lath 
September, 1858. 

2093. WILLIAM GARNETT Taytor, Ashby-de-la-Zouch, Leicestershire, ‘* Im- 
provements in the manufaccure of gloves.”—/etdiwn recorded loth Sep- 
tenber, 1858. 

2099. CuaRLes Freperic VassEror, Essex-street, Strand, London, ‘ Machi- 
nary or apparatus for dressing and finishing fabrics."—A communication 
from Pierre Lebérie, Mazamet (Tarn), France.”—/etitioa recurded 17th 
September, 1858. 

2107 Joun GaY NEWTON ALLEYN®, Alfreton, Derbyshire, ‘‘ Improvements 
in the manufacture of wrought-iron beams aud girders,”— Petition re- 
corded 18th September, 1858. 

2122. ALFRED VINCENT NewToN, Chancery-lane, London, ‘‘ An improved 
machine for sweeping carpets and floors.”—A communication. 

2123. Joun Dewrkancs, Barge-yard, London, ‘* Au improvement in the con- 
struction of pianoforte frames.”—Petitions recorded 21st S-ptember, 1858, 
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2151. Gronaz Leonaro Turney, Aldermanbury, London, “ An improved 
mode of packiug pins for sale. "—Petition recorded 24th September, 1858. 

9154. Marc ANTOINE Francois MEennons, Rue de lEchiquier, Paris, “‘ The 
separation of iron and steel from their combination with certain foreign 
bodies.”—A communication from a foreigner, Charleroi, Belgium. 

2157. Wittiam Ciark, Chancery-lane, London, ** Improvements in purifying 
natural phosphates of lime.”—A communication from Emile Constant 
Martin, Paris.” — /etitions recorded 25th September, 1858. _ 

2258. JouNn Saxby, Brighton, Sussex, ‘‘Improvements in apparatus for 
working signals on railways. —Letition recorded 1ith October, 185s, 

2519. JonN BucHANnan, Greenock, Renfrewshire, N.PB., “ Improvements in 
propelling vessels, ships, and boats.”—Petition recorded 10th Novenber, 
1858. 


2537. Jou Bucuanan, Greenock, Renfrewshire, N.B., ‘‘ Improvements in 
propelling vessels, ships, and boats.”— Petition recorded 11th Novenber, 
185 


2819. Rosert Luoyp Burrowes and Joun KnNow.es, jun., St. Helen's, 
neashire, ‘‘ Certain improvements in the construction of piauofortes 
and organs.”—Petition recorded 9th December, 1858. 

2885. Joun WitLiaM Epor, Manchester, Lancashire, “ A certain improve- 
ment in balls, bullets, or other projectiles to be employed in fire-arms or 
ordnance.” —/etition recorded 16th December, 1858. 

2896. James Kerr, Bedford-terrace, Southwark, Surrey, ‘‘ Improvements in 
the construction of revolving fire arms.”—Petition recorded 17th December, 


1858. 

2980. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, *‘ Im- 
pr its in or ting and illuminating surfaces of glass.”— Petition 
recorded 22nd Deceiber, 1858. 

2936. Joun Wuittaw, Dunfermline, Fyfe, N.B., ‘‘ Improvements in sewer- 
age and drainage apparatus.” —Petition recorded 23rd December, 1853. 
2942. Joun Wricut CuiLv, Halifax, Yorkshire, *‘ Improvements in dyeing 

wool and other fibres.” : 

2044. Epwarb FeE.uows, Canterbury, Kent, ‘‘ An improvea vent peg 

2948. ALFRED SmiTH, Humbleton-hall, Yorkshire, ‘‘ Improvements in gigs, 
dog carts, aud other vehicles.” 

2850. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the permanent way of railways.”—A communication from Christian 
E. Detmold, New York, U.8S.—etitions recorded 24th Decem/er, 1858. 

2955. THOMAS STEVEN and Tuomas Scott, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in heating apparatus for culinary and warming purposes, and 
in applicable to steam boiler and other furnaces,”—Vetition recorded 

27th December, 1858. ; : 

2969. James Leck, Glasgow, Lanarkshire, N.B, ‘‘ Improvements in drying 
textile fabrics and materials.”—etition recorded 23th December, 1858. 

2997. Joun WaLLace Duncan, Grove-End-road, St. John’s-wood, London, 
“Improvements in or ted with appli for transmitting or con- 
ducting signals or actions by electricity or magnetism, and in the method 
of testing insulating materials, combinations, or structures for conducting 
electricity, and in treating malconstructed or invalid electric telegraph 
cables, and in utilising parts of certain cables, or the application other- 
wise of such structures, and in certain insulating compounds, and in the 
apparatus and hinery used in connexion therewith.” —Petition recorded 
30th December, 1858. 

2998. Joun Henry JouNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the permanent way of railways.”—A communication.—/etition recorded 
31st December, 1858. 

26, Marc ANTOINE FRANCOIS MENNONS, Rue de !’Echiquier, Paris, ‘‘ Certain 
improvements in steam generators,”—-A communication,—J/etition recorded 
3rd January, 1858. 





” 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazetie (and of the 
Journal) in which this notice is issued. 


‘Erratum. 
2917. For “ drawing air” read “‘ drawing hair.” 


List of Specifications, published during the week ending 
14th January, 1859. 

1276, 3d. ; 1277, 1s. 3d. ; 1278, 6d. ; 1279, 3d.; 1280, 10d. ; 1281, 7d. ; 1282 
4d. ; 1283, 7d. ; 1284, 3d.; 1285, 3d. ; 1286, 3d. ; 1287, 3d. ; 1286, 6d. ; 1289, 
3d.; 1290, 4d. ; 1291, 6d. ; 1292, 6d.; 1293, 1s. 3d.; 1294, 6d. ; 1295, 9d. 
1296, 3d. ; 1297, 3d. ; 1298, 6d. ; 1299, 3d. ; 1300, 10d. ; 1301, 9d. ; 1302, 3d. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Mojesty's Commissioners of Patents. 





Cass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
1436. JoserpH MavupsLay, Lambeth, London, ‘ Furnaces.”—Dated 23th 
June, 1858. 


This invention consists in constructing furnaces in such manner that 
motive power may be imparted to the bed of the furnace and the same 
thereby caused to rotate about an inclined axis by means of any suitable 
machinery. The objects of the invention are to improve the quality of 
the metal by keeping it in motion whilst in its molten condition, so that 
the sulphur and other impurities may readily fly off in their gaseous 
form ; and also to ensure the better mixing of alloys by keeping them 
constantly stirred whilst in a molten state. The principal use that the 
improved furnace is designed for is the carrying out of these objects in 
order to produce cast iron of a better quality than at present manu- 
factured. This stirring and mixing produce an effect analagous in a 
slight degree to that obtained in a puddling furnace, The metal must 
be kept in a sufficiently fiuid state to allow of its being run into moulds, 
and will be then found to possess strength and tenacity so much greater 
than ordinary cast iron as to admit of castings made from it being ap- 
plied to many purposes for which wrought iron is at present often em- 
ployed. The axis of the improved furnace is placed by preference 
about ten degrees out of the perpendicular, so that one side of the bed 
will be lower than the other, and as the furnace is made to revolve the 
metal therein will be continually turned over and stirred up, thus 
allowing a free escape for the impurities and making a uniform mixture 
of the metal as before explained. 

1478. J. Kinastry, Great Coram-street, London, “ Preventing the sudden 
bursting of steam boilers.”—Dated 1st July, 1358. 

This invention consists of the following hanical arrang _ 
A large aperture may be cut anywhere in the upper region of the 
boiler—assume 10 in. in diameter, or other suitable measurement. A 
lid—say 12 in. in di that is, supposing the di ter to be 10 in. 
as aforesaid, its upper surface being an inclined plane—rests closely 
upon the aperture, so as to prevent the escape of the steam until an 
explosion may be dreaded, A suitable weight is laid upon the inclined 
plane, which weight may be furnished with rollers to facilitate its 
moving off the inclired suriace aforesaid; or a less weight may be used 
by applying it in the proper position on the customary lever. One ex- 
tremity of a wire, rope, chain, or rod is fastened to the weight, or to its 
lever; the other extremity is loosely attached to the customary safety 
valve. A tube is firmly fitted upon the customary aperture in the 
boiler, its height being determined by the range of temperature of the 
steam. Assuming the working pressure of the engine 50 lb. on the 
cubic inch, that number is marked at the base of the tube, Again, 
assuming that an explosion is almost certain at a pressure of 150 Ib., 
that number is marked 6 in. higher on the tube, the range of the scale 
terminating at that measurement. The rope, chain, or rod as aforesaid 
is loosely attached to the valve at, say 4 in., as in some cases a boiler 
might happen to give way at a lower temperature, whilst in other cases 
it might not. If no doubts are entertained on this head—let the boiler 
give way or not—the aperture must act by letting the overheated steam 











pass off. Here it may be observed that the tube confines the steam 
within a narrow boundary, causing the safety valve to be raised up 
higher, by which the scale denoting the range of temperature may be 
enlarged or contracted. The customary safety valve is finally placed within 
the tube, a stud or other mechanical contrivance being attached and 
adjusted thereto, being under the control of the captain of a steamer, 
or superintendent of a manufactory, as may be deemed fit. From the 
above verbal description it is obvious that, as soon as the stud which is 
fixed in the safety valve is raised upwards 4 in. in the tube, the 
rope, chain, or rod must be detached therefrom ; the weight being then 
let loose must descend the inclined plane of its own accord, The lid 
being thus relieved of its great weight must be raised upwards by the 
pressure of the steam, by which it will be also removed. In such case 
the steam may easily effect its escape, whereby the sudden bursting of 
boilers may be prevented. The foregoing is a description of the nature 
of the invention, which may probably be varied in its details,— ot pro- 
ceeded with, 

1510. J. Woouxer, Blue Pits, Lancashire, ‘‘ Apparatus for feeding steam 
boilers with water.”—Dated 5th July, 1858. 

The improvement here consists in a novel and peculiar arrangement 
and position of the feed pipe for supplying the boiler with water, which 
is caused to pass through the interior of the boiler fiue or flues in a 
continuous serpentine or zig-zag direction or course, commencing at the 
fire hole of one flue and making its exit at the fire hole of another 
flue, and in all the flues passes beneath the fire bars, so that the water 
in the pipe is not subjected to the heat of the flames until it has passed 
beyond the bridge of the fire bars. The serpentine or zig-zag bend is 
confined or supported between the bridge and the extreme end of the 
boiler flue, and from thence passes into the next flue. ‘The feeding end 
of the pipe is supplied with a valve opening inwards to the boiler, so 
that the water once admitted to the boiler cannot return ; by this means 
the boiler and pipe is kept full. The water having becn heated by the 
appavatus becomes ready for admission to the boiler, where it becomes 
quickly converted into steam, 

1479. J. Buinksnorn, Spalding, ‘‘Stcam boilers and engines.”— Dated Ist 
July, 1858 

This invention relates, Firstly, to a mode of increasing the heating 
surfaces of tubular steam boilers. This object is effected by enlarging 
the diameter of the tubular flues, and placing therein water pipes which 
extend from the water space at one end of the boiler to the water space 
at the other end of the boiler. In applying this part of the invention 
to locomotive boilers of the ordinary construction, the patentee carries 
the water pipes through or across the fire box to a vertical water 
chamber situate in the smoke box at the opposite end of the boiler, and 
the front end or outer plate of this vertical water chamber he makes 
moveable, in order to facilitate the cleaning out of the water pipes when 
required. The invention relates, Secondly, to an arrangement of the 
flues and water pipes of tubular boilers which will insure an economy 
in the consumption of the fuel. Instead uf allowing the heated gases 
to pass off by the chimney after they have traversed the length of the 
boiler he arranges a system of return fiues, and places the smoke box 
and chimney at the fire box end of the boiler, By this means he 
doubles the length or distance that the gases are compelled to travel 
through the flues, and over and around the water pipes inserted therein 
before they make their final exit into the chimney. The flues in this 
instance also contain water pipes which connect together the water 
spaces at the opposite ends of the boiler. ‘This invention relates, lastly, 
to a mode of rendering agricultural engines mo:e compact than here- 
tofore, and of simplifying their construction, To this end he places the 
steam cylinder or cylinders within the shell of the boiler, and sets the 
same in a vertical position, A strong saddle piece, which serves to carry 
the bearings for the crank shaft, rests on the top of the boiler, and is 
firmly bolted thereto, Affixed to this saddle piece is the steam cylinder, 
which projects down into the boiler, and is therefore always kept at an 
equable temperature. 

1487. P. R. Hover, Regent's Park, and G. Srexcer, Cannon-street West, 
London, “‘ Preventing or regulating the recoil of springs used in railway 
engines,” &c,—Dated 2nd July, 1858, 

This invention consists in using in conjunction with any kind of 
buffer spring or springs, whether compound or single, when used for 
railway engines, carriages, or station buffers, an apparatus composed of 
a cylinder or cylinders provided with a piston or plunger working ina 
fluid contained in such cylinder or cylinders, which piston, when 
receiving its motion from the deflection or compression of the springs, 
displaces the fluid from one side of the piston to the other, along a 
channel formed in the side of the cylinder, or by springs or valves in 
the piston itself, so that when the whole of the concussion is taken up 
by the spring or springs, in either case the piston which is connected 
with the spring or springs by the piston rod having traversed a like 
distance in the cylinder, and displaced the fluid to the opposite end of 
the piston by the means mentioned above, the valve or valves formed in 
the channel or channels, a piston for that purpose closes and retains the 
fluid, thus preventing recoil altogether if desired, or allowing it gradually, 
if required, by providing proper valves or openings, which may be 
regulated to any required area, to allow the fluids to be passed to the 
other side of the piston by means of the force accumulated in the 
spring or springs. The fluid to be used may be either water, or any 
combination of alcohol and water, or any of the hydro-carbon or other 
fluids, or any of the animal or vegetable oils. 

1495. Syivester Legs, Bury, and Joun Jaques, Preston, Lancashire, 
** Generating steam and economising fuel.”"—Dated 3rd July, 1858. 

This invention has for its object the combustion (as perfectly as may 
be) of the smoke or gases evolved in the burning of coal and other fuel, 
in the furnaces or fire-boxes in which the coal or other fuel is burnt, 
by causing atmospheric air and the smoke or gases to be deflected on to 
each other so as to meet, the air being internal and deflected at the 
front of the fire-box, and the smoke or gases being reverberated and 
deflected at the back of the fire-box by suitable apparatus adapted and 
arranged for the purpose. The invention cannot be described in detail 
without reference to the drawin 

1517. J. Davis and T, Evans, Ulverston, Lancashire, ‘‘ Engines.”— Dated 
6th July, 1858. 

The patentees construct their engines so as to have the cylinder to 
oscillate upon hollow trunnions, the steam being supplied through the 
said trunnions to the cylinder, and distributed alternately to the steam 
passages by means of a tixed valve placed in the valve chamber, the rear 
face of which is always in contact with the steam from the steam pipe, 
the other face fitting close over the steam and exhaust ports in the side 
of the cylinder, This fixed steam valve has ports or openings cut in its 
face at regulated distances apart, also a hollow recess. As the cylinder 
oscillates, these openings in the fixed valve connecting with the ports of 
the steam passages alternately supply each with steam, while the re- 
cessed part in like manner puts the exhaust in connexion with either 
steam port. The steam passages occupy the usual position in the side 
of the cylinder, and the exhaust is formed by a passage in a belt cust 
half round the outer surface of the cylinder, so that the steam is re- 
ceived at one side of the latter and discharged at the other. By having 
a similar exhaust passage round the other corresponding half of the 
cylinder, and causing the valve to traverse half a circle, the action of 
the engine may be reversed, 

Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

1480. T. Rippent, “ Carracon-terrace, Old Ford, ‘‘Omnibuses, and brakes 
to be applied to such, and other wheel carriages.”—Dated Ist July, 185s. 

This invention relates, Firstly, to a novel construction of omnibus 
body, the objects being to provide accommodation for first and second 
class inside passengers if required. The boy of the carriage is formed 
by preference of two octagonal compartments, which are separated by a 
vertical position, To the hinder compartment access is gained by a 
door at the back, as is usual ; but for the front compartment a side door 
is provided in one of the angles formed by the two octagonal figures, 
In the opposite angle are fixed steps, which will render the roof 
seats more easily accessible than hitherto. The Second part of the 
invention relates to the means of stopping or retarding omnibuses or 


other wheel carriages, and cannot be described without reference to the 
drawings. 





1511. M, Newson, New York, U.S., “Propellers for vessels.”—Dated 5t 
July, 1858. 

This invention relates to propellers fitted to reciprocate either partially 
or entirely submerged. The nature of the invention consists in the 
arrangement of two propeller frames on each side of the vessel, moving 
in opposite directions, and carrying buckets hinged on one of the vertical 
edges, so that the said buckets can turn down against the said recipro- 
cating frames in either direction, And in combination with such 
buckets the patentee makes use of moveable blocking devices by which 
the buckets are sustained when open, and allowed to turn down towards 
the stern when the vessel is going forward, or towards the bows when 
the propellers are giving stern way to the vessel, The method of com- 
municating the reciprocating movements to these propeller 
be varied. 

1512. J. Greenwoop, South Audley-street, London, ‘‘ Marine propellers,”— 
Dated 5th July, 1858, 

This invention relates to the construction and arrangement of floats 
or float boards, either disposed around a circular wheel of the ordinary 
form, and commonly employed for propelling vessels, or applied as pro- 
pelling surfaces upon arms, or as vanes radiating from a central axis 
or shaft, which may be placed in any convenient position in the vessel, 
either horizontally at a right angle with the keel line, as in the ordinary 
paddle on each side of the ship, or in the same manner applied or 
placed in the centre of the vessel, in a suitable well hole prepared to 
receive it; or the axis or shafts may be placed horizontally in a line 
with the keel, as in the screw propeller, or transversely at a right anglo 
with the keel line, and at any suitable incline or angle. 

1518. J. BucuaNaN, Port Glasgow, N.B., “ Propelling ships, &.”—Dated 
Gth July, 1858. 

This invention consists essentially in the use of a propelling wheel, 
drum, or dise of large diameter, and fitted with inclined or screw pro- 
pelling blades, which wheel or drum is so disposed that its lower portion 
shall protrude through the bottom of the vessel or ship. This large 
wheel is placed right across the ship on a horizontal propelling shaft 
running fore and aft, either in the line of the keel, or (as is preferred) 
at a short horizontal angle with the keel. This divergence from the 
keel line is for the purpose of enabling the force of the propelling 
blades to act right in the line of the keel, This large wheel may be 
connected to the engines in any convenient way, but it is preferred to 
couple the engines direct to cranks on the main propeller shaft as the 
superior diameter of the wheel will give a great speed of the ship with- 
out involving a rapid rate of the engines. The bottom of the ship is 
so formed as to allow of the free entrance to, and discharge from, the 
propelling blades protruding through, and this may be effected either by 
forming the bottem with double or reverse inclines, somewhat similar 
to the system shown in the specification of the patent of 1856, or 
otherwise, It is preferred to use as large a propelling wheel as the 
beam of the ship will allow of, and the sides of the ship may even be 
cut through, or formed with projections, to allow of recesses for the two 
opposite sides of the wheel. The large wheel is covered in by a suitable 
transverse or athwart ship case, and provision is made for the eseape 
therefrom of any water which may be elevated by the blades, It is 
preferred to place the propelling wheel at or near the centre of the 
ship's length. 








frames may 





1532. H. Gip.ow, Atherton, “ Brakes for steam engines.”— Dated 8th July, 
1858 


This invention relates more paiticularly to that class of steam engines 
generally called winding engines, and which of necessity require to be 
frequently stopped at certain defined positions, as in the case of mining 
engines, and hoists of any description, The patentee applies, either 
to the fly-wheel of the steam engine or to any drum or wheel provided 
for the purpose, a self-acting brake, having one end attached to a chain 
or band passing over and fastened to a pulley, which is either fixed to 
the shaft of the fly-wheel or other counter shaft, The said chain or 
band coils around the pulley to which it is connected when the engine 
is in motion, and being regulated to the required length causes the 
brake toact on the fly wheel or drum just as the receptacle or frame 
arrives at its destination, either above or below. The patentee also 
applies to the aforesaid steam engine a self-acting apparatus for lifting 
off the excentric rod or rods, so as to shut off the steam or close the 
port holes of the steam cylinder either before or just as the brake is 
beginning to act. 

1533. J. B. Boorn, Preston, and R. Asuwortn, Heywood, “ Stopping o 
retarding the progress or velocity of railway carriages,”— Dated 8th July 

SOR 

These improvements consist, Firstly, of an improved self-acting 
brake. To the tyre of the wheel the inventors place a shell, which is 
acted upon by a brake formed of segments of wood or other material 
connected to radial arms, which are raised up when required so as to 
press the segments with great force against the interior of the shell, 
the radial arms being governed by a nut and worm wheel and pinion, 
worm and worm wheel, or spiral spring. Secondly, of certain arrange- 
ments for giving a dead stop to the revolution of the wheels of railway 
carriage wagons or tenders, by placing in the boss of the wheel, or any 
part of the axle, a sliding catch, and upon the guard plate a sliding 
plate with ratchet tooth, the position of both catch and tooth being 
adjusted by cams, so that in one position the wheels may turn either 
way as desired, or placed so that the catch and tooth may come in 
contact with each other, and give a dead lock to the wheels, thus form- 
ing an efficient self acting brake, and thus preventing the carriages, 
wagons, or tenders from descending an incline if by any accident they 
should be detached from the engine.— Not proceeded with. 

1535, T. T. Cainuineworta, West Bromwich, ** Steam engine.”—Dated 8th 

July, 1853. 

This invention consists, First, in the arrangement of the steam ports, 
eduction port, and slide valve of steam engines, in such manner that the 
steam, having been cut off after the completion of a portion of the 
stroke, is expanded the remaining portion, and the whole of the return 
stroke. For this purpose the patentee places the openings of the steam 
ports (in the face on which the slide valve works) side by side, or next 
each other, and places the eduction port underneath, outside, or next 
after them, instead of between them, as in the ordinary manner. The 
piston is attached to a hollow trunk, one end open to the atmosphere, 
The steam is first admitted on the small area round the trunk, cut off at 
about three-quarters ur two-thirds of its stroke, as most convenient, and 
expanded to the end of the stroke. The two steam ports are then 
brought into communication with each other, and the steam is allowed 
to act on the large area, expanding the whole of the return stroke, and 
then passes through the eduction port into the atmosphere, while fresh 
steam is admitted to the small area at the commencement of a fresh 
stroke, By these arrangements trunk engines are adapted for being 
effectively worked by high pressure steam, The invention further con- 
sists in fixing the trunk to the piston by a conical bolt, with an eye at 
one end, to which is attached the connecting rod for working the crank, 
and also in forming and arranging the stuffing-box, through which the 
trunk works, so that it may project inside the cylinder, instead of out- 
side, as is usual, while a corresponding recess is cast in the piston, so 
that they may fit into each other with only a very small space between 
them. 

154°. W. Sutons, Glasgow, “‘ Ships or vessels,”—Dated 9th July, 1858. 

This invention comprehends various improvements in and connected 
with ships or vessels, namely, in their construction ; in the arrangement 
or construction of their masts and of parts connected therewith ; in the 
mode of moving or anchoring them, and in the construction of boat 
anchor and other davits, The invention cannot be described without 
reference to the drawings. 

1546. G. Parsons, High-street, Lambeth, ‘‘ Apparatus for the prevention 
of injury to and the sudden bursting of steam boilers,”—Dated 9th July, 
1858. 

The patentee connects with the feed pipe, from a force pump of the 
engine, a cylinder in which works a piston. This cylinder is fitted with 
a whistle, and has an opening icating with a pipe descending 
into the boiler; a steam pipe from the engine is aleo connected with the 
cylinder at the back of the piston. The action is as follows :—When 
the feed pump is in action, the water therefrom will force back the 
piston in the eylinder so as to cover the whistle, and allow the water to 
pass into the boiler ; but should by accident the feed pump fail to supply 
water, then the piston will be forced forward in the cylinder by the 
pressure of steam from the engine,so as to uncover the whistle and 
sound the same, so as to give notice that the supply has ceased. To 
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prevent explosion from the water falling so low as to expose the boiler 
plates to the action of the fire, and also to secure the escape of steam 
when above any desired pressure in the boiler, he places on that part of 
the boiler which is most exposed to the action of the fire a rising surface 
or cone through which passes the end of a rod, secured and held in its 
position by a fusible metal plug. On the other end of the rod is placed 
a loose piston or valve weighted down to any required pressure by means 
of a spring, and placed in a cylindrical cover, on the outside of the 
boiler in which it works. The cylinder is made in two parts bolted 
together, and a padlock is fastened through one of the bolts to prevent 
the removal of the cover or access to the spring after it is adjusted to 
the pressure desired. The pressure on the spring is regulated by a 
set screw on the end of the rod. By this arrangement the steam is 
allowed to blow off at a given pressure by the lifting of the piston or 
valve, and should the water fall so low as to expose the boiler plates to 
the action of the fire, the metal plug which is fusible at a low degree of 
temperature will melt, and liberate the rod and piston or valve, and 
allow the steam in the boiler to escape. 

1548. F. Sana, Charing-cross, and T. W. RamMe.t, Spring-gardens, London, 
“Means of conveying letters and parcels from one place to another.” — 
Dated 9th July, 185s. 

According to this invention the letters or parcels to be conveyed are 
placed in suitable receptacles or carriages to travel within tubes, and 
will be propelled in the desired direction by the superior pressure of the 
atmosphere behind the carriages over that in front, which is rarefied to 
the requisite degree by pumping engines, so that by these means the 
carriage or train of carriages within the tube is conveyed from one 
station to another. A peculiar feature in this invention is the division 
of a main or through line of communication into separate sections of 
convenient lengths, with stations at the points of junction of the several 
sections, and arrangements for the interchange of the carriages, so that 
they may be passed from one section to another, whereby a continuous and 
simultaneous up and down communication may be maintained throughout 
the whole line, and also the putting in and taking out of letters or 
parcels be effected at each station with every train. Branch or croas 
lines also divided into sections if requisite may be made to communicate 
with a main line at any station, with similar facilities for the inter- 
change of the riages, and for the putting in and taking out of 
letters, parcels, &c. 





1550, F. H. Epwarps, Gateshead, “ Pneumatic springs for railway carriages 


and other purposes.”—Dated 9th July, 1858. 

This invention consists in the use of an air cushion contained within 
a metallic cylinder, having its inner end closed, such cushion being acted 
upon and compressed by a plunger of such form as is calculated to 
restrict the area thereof exposed to unsupported pressure, and to main- 
tain that area invariable during the whole travel of the plunger. For 
this purpose the inner or closed end of the cylinder is, by preference, 
hemispherical, and the inner end of the plunger is also of this form, but 
of a smaller radius, and the diameter of the plunger is so much smaller 
than that of the cylinder, as to admit of its causing the cushion to fold 
in between the plunger and the cylinder, as the former is driven inwards 
in such amanner as to support as required the part of the cushion 
which is under pressure by the condensed air, The plunger may also 
have a collar on it, in order to support the fold of the cushion or 
envelope when the pressure within the same is greatest. ‘The envelope 
for the air may be composed of any suitable flexible and impervious 
material, but the inventor prefers to employ for the purpose vulcanised 
india-rubber combined with canvas. The envelope is inflated with air at 
atmospheric pressure ; or the air may, if required, be supplied thereto 
ata greater pressure, and a small quantity of water is also furnished, in 
order to prevent any injury to the envelope from the heating of the air 
by its compression. The envelope when thus inflated and furnished 
with water is hermetically sealed, and placed in the cylinder to form the 
air cushion referred to,— Not proceeded with. 





Crass 3.—FABRICS. 


Ine!uding Machinery and Mechanical Operations connected with Pre- 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabries, Se. 


1313. T. W. MeLior and W. Jamison, Ashton under-Lyne, Lancashire, 





Looms for weaving figured fabrics.”"—Dated 10th June, 1558 
This invention consists in certain alterations and additions to looms 

for weaving figured fabrica, which are mounted either with heddles or 
harness, which are operated upon in one direction by means of springs 
or weights ; the improvements relating to that part of the apparatus by 
which the heddles or harness are acted upon in the contrary direction 
to the springs or weights, in order to form the shed for the passage of 
the shutiles, These improvements cannot be sufficiently described 
without reference to the drawings. 

1323. WILLIAM WILKINSON, Bayswater, Middlesex, ‘‘ New textile and other 
combined fabrics, and means of ornawenting fabrics and skins.”— Dated 
loth June, 1858 

These new textile and other combined fabrics are made by uniting, by 
india-rubber solution or other adhesive substance, two pieces of cloth, 
or cloth and silk, or two textile fabrics ornamented on both sides or not, 
and subsequently ornamented or not, by embossing or otherwise, and 
with or without a central strengthening or foundation piece of cotton or 
other textile fabric. The inventor also forms a new combined fabric by 
cementing a cut pile or other fabric to the back of leather, kid, and 
other skins, and making the solution used to unite the fabric to the 
skin porous, by forming holes threin, in order that the finished com. 
bined fabric may be porous, He forms elastic stockings and bandages 
by uniting two or more thicknesses of cotton or silk, or other web, by 
india-rubber solution pierced with holes before being #!lowed to dry, in 
order that the finished fabric may be porous; or he cvuses a piece of 
india-rubber cloth, pierced and perforated with numcrous holes, to 
adhere to one or more webs of stocking fabric. The object is to pro- 
duce elastic stockings and bandages porous throughout, The means of 
ornamenting fabrics, leather, and skins consist in the application thereon 
by adhesive matters of patterns and devices produced in similar 
materials, or in different materials to those upon which the ornament 
is to be applied, and in the same or different colours. The ornament 
may be in the nature of ground flocks, or may be lace or tlowers pro- 
duced in silk or cloth, and may be applied on net or cloth to imitate 
embroidery and otherwise. When the fabrics to be ornamented have to 
be washed, such as net or muslin window curtains, then the adhesive 
composition must be a solution of india-rubber or gutta-percha, or its or 
their compounds,-- Nos proceeded with. 

1336. W. Cuark, Chancery-lane, London, ‘“ Machinery for combin ¢ cotton 
and other fibrous material.”—A communication,—Dated 12th June, 185s. 

The patentee claims nippers of any kind for holding fibrous materials 
between them, of which one part at least turns on its axis, and is of a 
cylindrical form, and has a jerking or intermittent motion. He also 
claims to protect all the new arrangements of gear for imparting motion 
employed, as applied to the nippers, and for the purpose of combing 
fibrous materials as described. He further claims the application of 
this improved combing machinery to the combing of all fibrous materials. 
The improvements referred to in these claims cannot be described 
without reference to the drawings. 

1338. W. Cuark, Chancery-lane, London, ‘ Preparation of a vegetable 
product and its application as a fibrous or textile material.”—A commu- 
nication.—Dated 12th June, 1858 

The material which the patentee employs is a plant known as the 
nettle (bahmeria te.tica) According to this invention it has been dis- 
covered that this substance may be substituted for animal wool and 
silks, either by using it alone or in combination with animal silk or wool, 

and that it also may be dyed in all kinds of colours, which it takes 
perfectly. The method of preparation, after having boiled and removed 
the ligneous part from it, is the following:—First, for softening the 
plant, and completely bruising or breaking the ligneous parts which 
may still adhere to it, it is suitable to pass it under an edge runner 
rolling on a horizontal stone, Any other means may, however, be em- 
ployed for obtaining the same result. Secondly, subsequently the 
patentee proceeds with the operations for obtaining the silk or wool, 
which differ accordingly as it is wished to obtain one or other of these 
substances, If silk and wool are both to be obtained, the plant is 
divided into two parts, care being taken on the part for producing the 
silk to select the threads or fibres found in the centre of the plant, viz., 
in the core or heart, as being the finest and brightest. This part being 












chosen, is placed on one side. The remaining part of the vegetable, after 
facture of silk, is to be 





the separation of the part intended for the 
treated in the following manner in order to produce the vegetable wool : 
—First, the vegetable substance should be combed like hemp. Secondly, 
the substance, after being well combed, is mixed if required with animal 
wool, and should be cut to the length of the animal wool to be used with 
it. This operation is not effected by means of a cutting instrument, but 
by an instrument with teeth, which tears the plant. Thirdly, the plant in 
this condition is submitted to the action of a caustic lye composed of salts 
of soda, about 15 lb. to every 375 lb, of vegetable, and 5 lb. of a solution 
of lime, or one-third of the salt employed (or any other analogous 
chemical agent), which solution of lime is decanted and poured into the 
boiler containing the vegetable and lye, which latter should mark two 
degrees of the lye metre of Beaumé. It should boil during two hours, 
after which the vegetable is withdrawn and perfectly washed with 
running water if possible. For the purpose of drying it promptly it is 
poured into a hydro-extractor, and then spread in the open air, or in 
the shade, for the purpose of completely drying it. Any other system 
of drying may beemployed. Fourthly, when dry, the vegetable is placed 
in a vat of wood, the inside of which is lined with lead, and in which 
several hours before hand has been placed a solution of lime, which 
should mark 1} or 2 degrees of Beaumé’s concentrated acid matter. 
The bleaching is effected in two hours, after which the vegetable is 
withdrawn from the vat. It is then perfectly washed several times 
till the last water used remains clear, The vegetable is now placed into 
the drying apparatus, and afterwards spread in the shade or in the open 
air till itis dry. Fifthly, in order to give the veget ble when bleached 
all the suppleness it can acquire, it is passed into a bath of soap, which 
completely removes the residue of the chloride of lime which may remain 
in it after washing. After being placed in the bath of soap the vegetable 
must be carefully washed and dried in the air. Sixthly, after being 
subjected to the above preparations, the vegetable is ready to be manu- 
factured into wool or silk. For the purpose of well separating it, it is 
passed through a devilling machine, and for more complete separation 
of the fibres it may be passed into a spiked gig mill, which latter opera- 
tion will render it more or less fine at will, All the methods ordinarily 
employed for the manufacture of silk and wool may be used for that of 
this vegetable. Seventhly, all the preliminary operations being complete, 
these vegetable fibres are mixed with animal wool in the proportions 
desired. 

1345. J. Hetnertneton, Store-street Mills, Manchester, ‘‘ Guides or clearers 
used in machines for winding, reeling, and clearing threads of cotton, sik, 
&c.”—Dated 14th June, 1858 

This invention consists in constructing guides or clearers for machines 
above mentioned from a solid piece of steel or other suitable material, 
the slit or space for the thread to pass through being made taper, that 





while other parts are firmly gripped by pincers. The cylinders then 
revolving twist the wires together at appropriate places to form the 
required eyes. The invention cannot be fully described without reference 
to the drawings, 





Cxiass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 


1513. J. T. Davies, Liverpool, ‘‘Lock.”—A communication.—Dated 6th 


July, 1858. 

This invention relates to that class of combination locks which have 
no key-hole, and consists, Firstly, in the peculiar construction of the 
key, and of the corresponding parts of the lock, by means of which the 
key can be opposed directly to the lock, and the lock operated therewith 
without referring to any index signs or figures, as has been the case 
heretofore in locks of this description. It further consists in the use of 
two working shafts, one within the other, one of which has a rotating 
movement in which every point describes a circle, while the other has a 
rectilinear movement only, both produced by the use of the key making 
movements resulting from the action of the key bits, while the separate 
movement of these shafts when moved by hand, and without the appli- 
plication of the key, result for each given point irrespectively in a 
circle and straight line, thereby giving clue of the extent of the move- 
ments of the sliding tumblers.—Not proceeded with, 


1519. W. A. Smita, Belper, Derbyshire, ‘‘ Machines for making bricks, &c.”” 


—Dated 7th July, 1858. 

The patentee claims the using of flannel or other analogous material 
to cover the pistons used in brick machines, and the employment of 
moulds running horizontally under channels through which clay is 
forced into them, the said moulds being open at top and bottom, or 
otherwise, and moving either in a continuous train, or in a reciprocating 
manner, together with the apparatus for discharging and carrying away 
the bricks or other articles, and supplying the pallet boards, 


1529. A. W. Steien, Mansell-vidas, Wimbledon-park, “ Floating sea 


barriers or artifical beaches, break waters, and batteries.”—Dated 7th July, 
1858. 
The Lord Chancellor having extended the time for sealing this patent, 
the specification cannot yet be seen. 
1530. See Class 5. 


1539. S. HARRISON, Stanhope-street, Clare-market, ‘* Ovens.”—Dated 8th 


July, 1858. 

This invention relates to the class of ovens which are usually con- 
structed of sheet or cast iron, and are heated by the flame of incan- 
descent carburetted hydrogen gas. In carrying out his improvements 





is, so wide at the top as to pass a coarse thread, and gradually di ishing 
in width to the bottom so as only to pass the finest threads. By this 
form of slit a place in the guide will be found suitable to every count of 
thread between the coarsest and finest, by regulating the depth which 
the thread is allowed to enter the slit, which is done by combining with 
the guide or guides a rod or bar, over which the threads pass, this rod 
or bar being adjustable. The inventor fixes the guides, constructed as 
above described, either rigidly in the transverse rod or bar, or he mounts 
them on a spring or elastic support (so as to give way slightly in case an 
obstruction of the thread occurs), in the same manner as guides of the 
ordinary construction are arranged.—Not proceeded with. 

1349. L. C. S. Masson and F. De LA Mortnierg, Paris, “ Manufacture of 
woven fabrics with coloured patterns.”—Dated 15th June, 1858. 

This invention consists in suitably printing the threads which are to 
serve as weft for weaving fabrics, so that by weaving by any of the 
ordinary methods with these printed weft threads, tissues may be pro- 
duced presenting any suitable coloured pattern corresponding entirely 
with, or duly imitating, any given design, 

1350. B. Pirr, Great Carter-lane, Doctor’s-commons, ‘‘ Knobs and roses 
used with locks, latches, and such like fastenings as are constructed with 
spiudles.”"— Dated 15th June, 1858. 

In this invention the under rose consists of two parts, that is to say, 
of a metallic plate which is screwed on to the face of the door, and made 
with a neck or collar formed with an external worm, the other portion 
of such under rose being a collar which is fixed in the internal aperture 
of the outer or ornamental rose, and furnished in the interior thereof 
with a worm corresponding with that ou the neck or collar of the before 
mentioned plate, the knob or handle being jointed thereto by means of a 
nut so as to allow the knob to revolve without affecting the upper or 
ornamental rose. ‘The metallic plate having been screwed to the door, 
the knob or handle with the outer or ornamental rose is attached 
thereto by means of the wormed collar fixed to the lacter, and forming 
part of what the patentee calls the under rose, the same being worked 
over the wormed neck or collar attached to the said plate. The upper 
or ornamental rose may be further secured by means of a small pin or 
screw passed through the same, so as to prevent the possibility of its 
being shifted from its position by the movement of the knob or handle 
after having been screwed up. By these arrangements the knob or 
handle is more firmly and certainly secured to the door than by any of 
the means previously in use, He mentions that in some instances it 
may be desirable to attach the under rose to the lock itself instead of to 
the door, 





Crass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ec. 
1530. J. F. Stanrorp, Howard-street, St. Clements, ‘‘ Apparatus for apply- 
ing heated air in drying corn, hay, and other like articies. in the stack or 
i andin drying goods, and in heating and drying rooms and 
Dated sth July, 185s, 

The inventor accomplishes his invention by means of a stove and 
certain appliances connected therewith. The stove is to be circular, 
polygonal, or square, and of such dimensions and substance as may be 
desired, and to consist of a cylinder placed vertically, with an open 
framed rim inside at the foot or lower portion thereof, to support an 
inner cylinder and a grate. He then has a second smaller cylinder 
within the tirst to rest upon the rim fixed for the grate, but leaving a 
space of about one-sixth of the diameter of the outer cylinder between 
the inner cylinder and the outer cylinder as an air chamber. The grate 
is placed inside the inner cylinder upon the rim prepared for that 
purpose, and the inner cylinder is perforated to allow the burnt air 
which passes into the fire in the grate to pass into the space between 
the cylinders. ‘To supply fuel, the inner cylinder is provided at the top 
with a neck or feeding pipe about 4 in. in height, which passes through 
the outer cover of the larger cylinder. The neck or feeding-pipe, is then 
secured by a close-fitting moveable cover, to fit into the aperture, and 
he also constructs this apparatus with one cylinder only. In such case 
the grate is of the size to fit the cylinder. Doors are to be made into 
the cylinders for lighting the fires, &. The cylinder is to be supported 
with legs. A pipe or flue is to be attached to the outer cylinder, by 
which the hot air is drawn off, and then, by means of a fan blower fitted 
within the said pipe or flue, is forced among the corn, hay, or other 
goods required to be dried, or into any chamber or other place to be 
dried or heated. —Not proceeded with. 








1563, R. A. Brooman, Fleet-street, London, ‘‘ Wire heddles.”—A communi- 
cation,—Dated 12th July, 185s. 

This invention consists in machinery for making wire heddles, and 
consists of a pair of revolving tubes, cylindera, or other equivalent holders, 
with appurtenances for drawing in the wire, gripping, twisting, and dis- 
charging the same, all being worked by appropriate mechanism whereby 
the complete heddle is made and discharged automatically, and with 
great speed and economy. The cylinders lie in a horizontal position, 
and in a line with each other, a short space being left between their 
inner ends. A heddle (which is usually a string or cord having a loop 
or eye midway of its length, and affixed upon a shaft at each end) is by 
this machinery to be formed of wire (having a loop or eye at each end 
and a third midway between), by twisting in a peculiar manner; thus, in 
the first place, a piece of wire of the proper length is, at commencing, 
doubled together, and this is done by a rod with a hook upon its end, 
which passes through the cylinders and seizes the wire as it lies across 
the mouth. It is then forcibly drawn into and through the cylinders 
(the bores of: which are quite small). Being thus doubled together, 
certain spaces are kept open by having the wire separate at these parts, 








the y combines two, three, or more ovens tegether, and so ar- 
ranges them in respect to one another that the heated gases and vapours 
arising from the combustion of the hydrogen gas are conducted over, 
under, or around the ovens in a serpentine direction, so that the heat 
may be made to act more effectually on them than in gas ovens of the 
ordinary construction. The ovens are all distinct from one another, and 
each has its separate door, so that the smell of any article in one oven 
cannot while cooking affect anything in either of the others. 


1542. M. Scorr, Stanhope-street, Hyde-park-gardens, ‘‘ Constructing break- 


waters and other like structures.” —Dated 8th July, 1853. 

This invention comprises several features, and cannot be described 
without reference to the drawings. A feature or two may, however, be 
mentioned, In constructing wood piles with screws, the same are each 
fitted with a worm or screw, formed by preference of T or angle iron, 
The angles of the wood piles are first removed, and then the iron bar 
(being heated) is wound spirally around the lower end, and shrinks 
thereon tightly. In constructing breakwaters and other like structures 
by means of frames resting on the bottom, and fitted in with stone, the 
patentee sometimes prepares bearings for the frames when below the 
water-mark of spring tides, by means of divers, who lay flat stones in 
suitable positions, and then the measurements for constructing the 
frames can easily be taken from these foundations, and the frames may 
be built at a distance, and when finished brought to their places and 
erected on the foundations already prepared. 


1557. P. Burre.L, Middle Scotland-yard, ‘‘ Ventilating sewers and other 


receptacles of sewage.”— Dated 10th July, 1858. 

For these purposes pipes are laid along the lines of sewers or other 
receptacles of sewage, by preference just above them, and at intervals 
connexions of small diameter are made between the interior of the 
sewers and the pipes. The pipes are arranged in connexion with suit- 
able apparatus for withdrawing the air and gases from the pipes into the 
apparatus which, by preference, consists of vessels similarly constructed 
to gasometers, which are moved up and down by suitable power. The 
object to be accomplished is the withdrawal of the gases evolved from 
the sewage, and constantly to keep the sewers in such a condition that 
the outer atmosphere will have a tendency to flow into the sewers in 
place of the gases, the gases having, in consequence of internal pres- 
sure in the sewers, a tendency to pass into the outer atmosphere, as is 
now the case. The gases thus drawn may, by the apparatus, be forced 
through water, with such chemicals therein as will arrest the valuable 
products in the gases; or the gases may be subjected té fire, so as to 


decompose them.— Not proceeded with. 
156 


566. J. TayLor, Roupell-park, “ Blocks for the construction of sewers, 
drains, and arches.” — Dated 12th July, 1858. 

For these purposes blocks of clay or brick earth, or other suitable 
material, are produced by moulding, or by expressing through moulding 
dies of the following form:—The inner surface is concave, and of a 
curvature corresponding with the inner curvature of the intended struc- 
ture; the sides are inclined to correspond with the section of the circle 
or curve it is intended to produce by a series of such blocks. ‘The outer 
surtace of each moulded block is formed with a longitudinal rib, by pre- 
ference of a section agreeing with the sizes of bricks to be used there- 
with. These moulded blocks should be made of clay or brick earth of 
the best description, or of other material capable of producing hard- 
ness, and they may, if desired, be glazed, and may, when required, have 
longitudinal passages formed through them. In using such a block to 
produce a section of a sewer, whether for an invert or otherwise, a 
mould such as is now employed is used; one of the blocks is introduced 
therein, then the mould is filled in with bricks, and cement is run is as 
heretofore. By these means the number and extent of joints interior of 
a sewer or other structure will be greatly reduced.— Not proceeded with. 











CLass 6,—FIRE-ARMS,.—None. 


—_—— 


CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, &c. 


1416. C. Vero and J. Everitt, Atherstone, ‘‘ Hats.”—Dated 23rd June, 


1ls5s8 

This invention consists, Firstly, in applying brims of felt, and also of 
goasamer covered with flock, to hats, the bodies of which are made of 
straw, chip, palm-leaf, grass, or other such like material, that is to say, 
any vegetable material plaited after the manner of straw. The in- 
vention consists, Secondly, in making hats having bodies of straw, chip, 
palm-leaf, grass, or other similar material, the tips or tops of the said 
hats, as well as the brims, being made of felt or gossamer, and the 
whole covered with a covering of silk or woven fabric. Previous to the 
application of the silk or woven covering the patentees cover the body 
of the hat with a flexible proofing, which effectually secures the silk or 
covering to the body, and preserves the elasticity of the hat. 


1455. GtorGe Morris, Regent-street, London, “ Shirt and other collars,”— 


Dated 28th June, 1558. 

This invention consists in making the band of the collar longer so as 
to project at both ends beyond the flap or fold, and in cutting or forming 
a slit or slits in the direction of the length of the band in each of the 
projecting ends of the band. When on the neck these slits come op- 
posite to each other, and are intended for the reception of a ribbon, tie, 
scarf, or other cravat. The tie is passed through the slits and made 
into a bow, knot, or other fastening, without being passed round the 
neck.— Not proceeded with, 
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Crass 8.—CHEMICAL. 
Including Special Chemical and Phamaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Hens Paint, Paper, Manures, Sc. 
1649. C. N. Korrvta, Liverpool, ‘‘ Manure.”—Dated 9th July, 1858. 

This invention consists in the employment, in the manu- 
facture of manure, of a compound of dissolved resin, or resin 
saponified with alkaline lye and lime, whether the resin be dissolved or 
saponified, and the materials be combined at the first, or at any 
subsequent stage of the manufacture. The patentee employs, by 
preference, a mixture of resin, alkaline lye, and lime, as the basis of 
any manure to be manufactured, and according to the requirements of 
the soil. He adds thereto, or not, any known fertilising agent, such as 
salt, ammonia, &c., and the manner in which he proceeds when using 
these materials is this: —He takes, say one part resin, two and a-half 
parts ordinary soap lye, marking, say 10 deg. Baumé, and to facilitate the 
solution of the resin, he finds it advantageous to add about one-sixteenth 
part of fat or oil. He boils these ingredients and stirs until the resin is 
entirely dissolved; heat may then be dispensed with, and while con- 
tinuing to stir, he adds as much lime (which he prefers to use in the 
state of powder produced by exposure of lime to the atmosphere, or by 
slacking until the lime cracks and powders) as will convert the mass 
into a doughy or pasty state of the consistency required. While or 
after adding lime he mixes into the mass salt, ammonia, or any other 
required fertilising agent; and should the mixture not be sufficiently 
dry, he adds lime, salt, or other dry matter until it becomes sufficiently 
dry to be rubbed into a powder. 

1534. P. F. Demovuin and J. Core, Paris, ‘‘ Treating the heavy oils ob- 
tained from the distillation of coals, schists, and other hydro-carbons.”— 
Dated 8th July, 1858. 

Supposing the p have to act on 100 kilogrammes (about 
220 1b.) of the said oils, they introduce them in a vessel which can be 
properly closed, and ultimately mix with the oil 50 litres (about 11 
gallons) of water; 1 kilogramme (about 2 Ib. 3 0z.) of chloride of lime ; 
about 2 kilogrammes (about 4 Ib. 6 oz.) of soda salt (carbonate of soda), 
and q kilogramme (about 1 Ib. 2 oz.) of manganese (peroxide of man- 
ganese). The entire is then violently shaken, say for about an hour, 
more or less, and is then left to settle for about twenty-four hours, after 
which the supernatant oil is decanted from the sediment, and distilled 
in any suitable distilling apparatus, so as to bring the oil to a specific 
gravity of about 90° to 92° of Vignie’s areometer, after which it is sub- 
mitted to rectification by mixing with about 100 kilogrammes (about 
220 Ib.) of the oil, and about 25 kilogrammes (about 55 1b.) of resin oil. 
By this latter operation the oil is deprived of its gummy parts, and is 
at the same time entirely deodorised. They consequently consider this 
part as one of the most essential of their invention. The purified oil 
obtained by this method may be burned in the ordinary naphtha or 
schist oil lamps, but they prefer making a small alteration in these 
lamps, with the object of burning the oil in amore perfect manner. For 
this purpose they remove the disc or button situated in the centre of 
the flame of the ordinary naphtha or schist oil lamps, and put over the 
burner a small hollow conical cap of glass. 





Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


1520. H. C. Scumuer, London, ‘* Apparatus for laying down and 
recovering submarine telegraphic cables,”—Dated 7th July, 1858, 

According to this invention the vessel carrying the cable is to tow 
astern a requisite number of small steam-vessels or steam tugs, travel- 
ling at the same speed, and connected with her and with each other by 
means of hawsers, chains, or any other gear best adapted for the purpose 
of keeping them at a given relative distance from each other, the weight 
of the hawsers or chains between the vessels being supported by means of 
buoys or floats. Each of these small steam-vessels or tugs is to carry a 
sling, the upper end of which passes over a windlass on board, which is 
connected to the steam engine, and the lower end carries a block with 
two sheaves or pulleys (one above the other), between which the tele- 
graphic cable passes. Slings may also be attached to the buoys if neces- 
sary. Each sling is to be attached to its preceding and succeeding ones 
by suitable diagonal traces or other gear. But if the slings be so 
arranged as that they hang between the vessels, each vessel (excepting 
the first and last) sustaining two ends of the slings—viz., the after end 
of that preceding, and the forward end of that succeeding her, then the 
diagonal braces will not be required. These slings are to be of a pro- 
portionately greater length relative to their respective distances from 
the leading vessel (which carries the cable), so as in the division of 
their aggregate distances from her, and that of the extreme of each 
from the surface, to produce the angle requisite for the safe suspension, 
at intervals, and delivery of the cable at the lowest soundings required, 
the shortest sling being nearest to the leading vessel, and the longest 
sling furthest from it. In underrunning the cable for the purpose of 
recovering it when required, the same apparatus is employed, but re- 
versed—that is to say, the first vessel carries the largest sling, and on 
board of the last vessel the cable is to be hauled in and coiled. The 
indicator consists of a buoy of a suitable form and size connected to 
one end of a sling, the other end of which is attached to a windlass on 
board of the last vessel of the flotilla. On the “ bight,” or the lowest 
part of the bend of this sling, a travelling block runs freely, and between 
the two sheaves of this block the telegraphic cable passes. This block 
must be higher than that of the lowest sling on the last vessel, and forms 
the final support of the cable before it reaches the bottom. As the 
cable is delivered through the travelling block upon this sling, any 
sudden shoaling or increase of soundings would have the effect of 
causing this buoy to recede from, or approach to, the vessel, or to be 
partially or totally submerged, and the action of this buoy would always 
show any increase or decrease of depth, and thus indicate to the last 
vessel of the flutilla, which would signalise to the other vessels, whether 
to haul in or to pay out their respective slings. 

1538. S. Samugets, New York, U.S., “ Laying submarine telegraphic 
cables.”—Dated 8th July, 1858. 

This invention consists in passing the cable from the ship into the 
water th h some i opening made in the ship at or near the 
centre of the vessel instead of from over the stern. As the centre of 
the ship is the point where there will be the least motion from the pitching 
or rocking of the vessel, it will be evident that there will be less strain 
on the cable if passed out from a central part than if delivered at the 
stern or quarter. In earrying out his invention Mr. Samuels proposes to 
pass the cable from the deck down an inclined metal, or other pipe or 
way, extending from the deck, or some other convenient part of the 
vessel, to a hole or opening made in the bottom near the keel. This 
tube or way is to be provided at top and bottom with antifriction 
rollers or wheels to prevent the friction from impeding the paying out of 
the cable. Any convenient arrangement of apparatus may be em- 
ployed for regulating the paying out. Asa moditication of the above, 
the cable might be delivered through a pipe, or other suitable analogous 
contrivance, placed at either side of the ship, near amidships; but he 
considers that it is preferable to deliver it through a hole made in the 
bottom as above mentioned.— Not proceeded with. 








Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
a Srarngn, Glasgow, N.B., “ Moulds for casting.”—Dated 16th June, 


The patentee claims, First, the mode of making external moulds for 
casting pipes and various other articles which can be divided into sym- 
metrical halves by bissecting planes, or planes passing through their 
axes, and at which the halves require for their proper adjustment together 
the coincidence of at least two pairs of counterpart points in their sec- 
tional surfaces, wherein half patterns placed upon flat plates are used for 
forming both halvesof the moulds as described. Secondly, the system 
or mode of making cores for pipe and similar moulds, wherein a pattern 
is used for forming a recess in one half of the core to receive the pro- 


| 


| 


1870. 





jecting part of the core bar partly imbedded in the other half of the 
core, and the shaping of the said pattern and core bar respectively, so 
as to form or obtain a passage or passages for air or vapour in the 
finished core, as hereinbefore described. Thirdly, the application and 
use in moulds for casting axle bushes for cart wheels of metal surfaces, 
for chilling the ends of the bushes as described. 

F. Watton, Wolverhampton, Staffordshire, 
japanned wares,”—Dated 17th June, 1858. 

The inventor makes the body or foundation of the articles of iron in 
the usual way. He then applies a coating of black japan, or other suit- 
able adhesive varnish or cement, to the surface of the article, and 
sprinkles or dusts upon the japan vegetable fibre in a finely divided 
state, that is, such a dust or powder as is produced by pounding or 
rubbing down unsized paper. After the japan has hardened, by stoving 
or otherwise, he pastes one, two, or more sheets or layers of making 
paper, that is, unsized paper, upon the flock surface produced by the 
attached vegetable fibre. The sheets or layers of making paper are 
applied as in the manufacture of papier-mache wares, and the article is 
finished by japanning as japanned wares are now usually finished.—.No; 
proceeded with, 


“Manufacture of 


1372. J. AuLarvice, Glasgow, and W. MiLuer, Blantyre, ‘‘ Gasaliers,”— 


Dated 17th June, 1858. 

This invention consists in constructing pendant gasaliers of either the 
fixed kind, such as crystal gasaliers used in drawing-rooms, or the sliding 
kind, such as the commoner brovze gasaliers, with a sliding tube bearing 
one or more additional burners, and admitting of such additional burner 
or burners being brought down considerably below the level of the main 
burners, so as to afford a stronger local light at a level convenient for 
reading or other occupation. Such sliding tube is never detached from 
the gasalier, but is thrust up inside the centre tube of the gasalier when 
out of use, so that no escape of gas can take place, as with tubes which 
are made to be detached from the gasalier. Ina modification of the 
contrivance suitable for crystal gasaliers a sliding tube, with two 
additional burners, may be arranged to be entirely concealed within the 
crystal ornaments when out of use, the burner branches being made to 
fold up so as to occupy a very small space. These burner branches may 
also be contrived so that the turning of them down or up admits the gas 
to the burner, or shuts it off, additional stop-cocks being thereby 
rendered unnecessary.—Not proceeded with. 

1373. A. Dawson, Barnes-place, Mile-end-road, London, “ Artificial fuel.”— 
Dated 17th June, 1858. 

The patentee claims, First, the making of an endless trough, such 
that the bags or bottom parts are so formed and connected to each 
other that, during the motion of the trough, these bottom parts form as 
they pass round the cylinder, at each end of the chamber, a smooth 
cylindrical gurface, whereby the materials are capable of being scraped 
off the trough without exposure to the atmosphere. Secondly, the passing 
the endless trough with the materials into the heated chamber, in such a 
manner that the top of the chamber forms the cover of trough, and 
thus the materials are heated in the closed part of endless trough. And, 
Thirdly, the general combination of the ab ve-described parts which 
form the complete apparatus fer manufacturing the blocks of fuel, as 
described. 

1375. 8S. and D. Taytor, Rochdale, ‘‘ Apparatus for putting machine straps 
or belts on to pulleys or drums, or for removing the same,”—Dated 17th 
June, 1858. 

The patentee claims the use of a supporting surface for receiving the 
strap, capable of beirg removed from, and brought into coincidenee 
with, the periphery of the drum; and also a siding apparatus described 
therewith for pushing forward the strap. 

1379. R. S. NEWALL, Gateshead, ‘‘Cords, ropes, and cables,”"—Dated 18th 
June, 1858. 

The nature of this invention is to lay yarns into a strand in such a 
manner as to retain the twist given to them in the process of sp’ ‘ning. 
Then to lay a number of such strands into a cord or rope without alter- 
ing the twist in the strands. Also tolay yarns or strands without alter- 
ing the twist round a core, which may be of yarns, or it may be of 
insulated wire, so as to form a submarine electro cable. —Not proceeded 
with, 

1884. The protection has never been allowed by the law officers for the 
invention bearing this number. 


1397. J. Crossiey, St. Helens, London, “‘ Machinery for grinding, emooth- 
ing, and polishing glass,”—Dated 21st June, 1858. 

In carrying out this invention a vertical crank shaft or axis is made 
to communicate rotary motion, by means of two connecting bars or rods, 
to two other upright cranked axes, and such two cranked axes are 
connected by means of a third connecting bar or rod, which it is 
preferred should be longer than the other two connecting bara. Each 
of these connecting rods or bars has a bearing or bearings for the 
upright axis of one or more runners. _It is, however, preferred that the 
two shorter connecting bars should each give motion to a single runner, 
and that the longer connecting bar or rod shall give motion to two 
runners. The glass to be ground, smoothed, or polished, is fixed on a 
horizontal table, in such manner that the rubbers will each be caused to 
be moved on its surface by the connecting bars or rods, the axis of 
each rubber describing a like circle to the three cranks before men- 
tioned, the rubbers being each also capable of rotating with its own 
axis ; and the rubbers are so arranged that in their action they overlap 
each other's extent of action, and they also overlap the edges of the 
glass on the table. More than three cranks and three connecting bars 
or rods may be similarly combined. And the patentee, in some c*ses, 
only uses two cranked axes or shafts, and gives simultaneous mct'cn 
thereto, They, by means of two connecting rods, give motion by the 
outer ends of such rods to two runners ina similar manner to that in 
which five cranked axes now give motion to the runners, 

1400. See Class 3. 
1406, G. Scuaus, Birmingham, Warwickshire, ‘‘ Door-plates, sign-hoards, 
and other surfaces.’’"—Dated 22nd June, 1858. 

The patentee claims as his invention, Firstly, the method of manu- 
facturing door-plates, sign-boards, and other surfaces having inscriptions, 
designs, or ornaments thereon, by making the said plates and other 
surfaces by electro deposition, either upon a compound matrix composed 
or built up of separate or detached matrices, or upon a matrix obtained 
by taking a mould or impression from a pattern plate or other surface 
composed or built up of separate pieces, or made of separate pieces 
attached toa plane surface. Secondly, the method of manufacturing 
door-plates, sign-boards, and other surfaces having inscriptions, designs, 
or ornaments thereon, by making the said plates and other surfaces by 
casting an easily fused metal or alloy or plaster of paris or other cement 
upon the backs of the letters or ornaments, placed face downwards in 
the proper order upon a plane surface, whether the said plate be 
defended with glass or left undefended. Thirdly, the methods of manu- 
facturing detached letters, designs, and ornaments to be affixed to walls 
and sign boards, or used for other like purposes, by making the said 
letters, designs, and ornaments by electro-deposition, the deposition being 
effected on matrices portions of which are stopped out by varnish, gutta- 
percha, or other non-conductor of electricity, the said matrices being 
obtained by electro-deposition from pilates engraved with lines serving 
as guides in applying the varnish, or the said matrices being produced 
by transferring designs to plates, the said designs being obtained from 
lithographic stones or other convenient printing surfaces. Fourthly, the 
method of making plates having inscriptions, designs, or ornaments 
thereon to be used as printing surfaces, or for such other purposes as 
the same are or may be applicable to, by taking an electro deposit from 
a metal plate, on which a design printed from any convenient surface 
has been transferred, the deposition being continued until the reduced 
copper or other metal has spread over and covered the lines of the 
transfer, and thus produced a continuous plate having a sunken design 
thereon. 


1407. W. and J. Gattoway, Manchester, 
bruising, chipping, rasping, and otherwise treating or 
— and roots or other vegetable substances.”—Datec 

858, 

The first part of this invention cannot be described without refer- 
ence to the drawings. For cutting, chipping, or rasping dye woods, the 
patentees employ either a disc or cylinder, or an angular rasp barrel, as 
described in the specification of letters patent granted to them, and 
bearing date the 14th of May, 1856; and they fix in such disc, cylinder 
or rasp barrel, plain sharp knives, in addition to, and alternating with 


reparing dye 
22nd June, 


“Machinery for cutting, | 





| 





the ordinary grooved or serrated knives, by which arrangement the 
wood is rasped or reduced to a finer state than when the grooved knives 
are used alone. This machine, with alternate grooved and plain knives, 
may also be used for roots when they are of a sufficiently dry nature to 
bo rasped without clogging the knives. 

1408. Joun Pra, Trinity-square, London, ‘ Improvements in machinery 
for felling trees.”— Dated 22nd June, 1858. 

Instead of using the axe or cross-cut saw in the ordinary way, the 
inventor bores with augers, mounted on a frame, and made to work by 
toothed gear one or more holes in a line through the butt or lower part 
of a tree, and with a saw or saws, mounted and worked in a frame, 
saws the tree nearly in two, leaving as much wood uncut on each side 
of the tree as will prevent its settling down and pinching the saws. He 
then withdraws the saws, and cuts with an axe, or other instrument, one 
or both sides of the tree until it fall, The augers and saws are each 
placed in a frame attached to a carriage with gearing to work the 
augers and saws, which gearing he sets in motion by manual or other 
power. Drills may be used in place of augers.— Not proceeded with. 

1410. W. E. Kenworruy, Leeds, “* Steel.”—Dated 22nd June, 1858. 

This invention of an improvement in the manufacture of steel con- 
sists in the use of woollen rags or woollen waste of any description, asa 
substitute for charcoal in that manufacture.—Not proceeded with, 

1412. E. H. and F, C. Cockry, Frome, ** Apparatus employed in the manu- 
facture of cheese.”—Dated 22nd June, 1832. 

First, an improved vessel, for cooling and draining the curd before 
being ground or put into the vats, consists of a shallow perforated metal 
tray made in one or more parts, so as to fit over a cheese tub, whey lead, 
milk tin, or other vessel, and fitted with projecting feet or ledges of wood 
or metal, for the purpose of raising it slightly above the edge of the 
vessel beneath, and thereby allowing of freer passage of air between the 
tray and the vessel. Secondly, an improved shovel or scoop consists of 
a perforated metal plate fixed in a suitable metal frame, and made with 
or without handles. It is preferred to have the perforated plate and 
frame of a concave form on the upper side, with a handle fixed on the 
concave surface. The shape may, however, be varied according to the 
purposes to which the shovel is to be applied.—Not proceeded with. 

1415. T. Spencer, Euston-road, London, “ Treatment of iron ores and ferru- 
ginous sands.”—Dated 23rd June, 1858. 

This invention comprises the discovery of a method of treating iron 
ores and ferruginous sands, so as to produce a new compound substance 
which may be applied to a variety of useful purposes, such as the puri- 
fication of water, saacharine fluids, alcoholic fluids, gas, air, &e, 

1418, W. and J. Cuipran, Manchester, ‘ Arrangements for distributing, 
and governing the pressure of, lighting gas.”—Dated 23rd June, 1858. 

Firstly, these improvements relate to a mode of joining pipes used for 
the distribution of gas, the object being to preserve a perfect joint, 
and allow for the settlement or movement which invariably takes place 
after pipes are newly laid out, and it consists in employing the ball and 
socket arrangement to form the junction between the pipes. Secondly, 
these improvements relate to gas governors and stop taps, and consist in 
a peculiar combination of the two inone. The bottom part of the gas 
governor case has passages formed in it conducting the gas to and from 
the governor, and in one of these passages a valve facing is formed, anda 
receptacle for a screw plug which is brought to or from the valve face 
by rotation. Thirdly, the improvements relate to small gas governors 
intended for single lights, and are particularly applicable to street 
lamps, and consist in a peculiar angement and construction of the 
valve and passages intended to provide principally against the stoppage 
of such passages by the entrance of the mercury used asa seal to the 
gas holder. ‘The main peculiarity is in the return passage after tho 
gas has passed through the valve of the governor, and consists in form- 
ing an annular cavity under the seating part of the valve, which cavity 
when the valve seating is fixed in the casing part of the gas governor 
forms a portion of the passage to the outlet pipe. By this arrangement 
the mercury cannot enter the return or valve passages. Fourthly, the 
improvements relate to arrangements for lighting gas lamps, especially 
street lamps, the object being to light such lamps externally without 
removing or opening the parts protecting the light from the weather, or 
from the effects of atmospheric disturbance, and consist in the employ- 
ment of a pipe, the orifice of one end of which is placed or arranged so 
as to come directly opposite and over the gas burner, the orifice of the 
other end of the pipe being brought to the outside of the lamp or 
protecting cover. ‘The patentees find that when a pipe is so arranged 
it is only necessary to apply a light to the orifice of the pipe at the 
exterior of the lamp to ignite the gas escaping from the burner as the 
flame applied to the exterior end of the pipe is conducted along its 
interior to the burner, Lamps so arranged can be lighted by a lantern 
carried on the end of a staff, thus avoiding the use of a ladder, and the 
consequent labour of ascending, decending, and carrying it. This part 
of the invention also consists in arranging the gas burner on a swivel 
joint, so that it can be turned to the side of the lamp or protecting 
cover which is perforated at this point, so that a light can be applied 
on the exterior of the lamp or protecting cover to ignite the escaping 
gas, after which the burner can be turned to its correct position, They 
combine a gas governor and stop tap in a peculiar manner with the last 
described method of lighting, so that the swivel movement of the 
burner answers as well for turning on and shutting off the gas, which 
is accomplished by fixing the gas governor on the end of the plug of the 
tap having a gas passage in the direction of its axis, the burner being 
fixed in a pipe leading from the outlet passage of the gas governor, so 
that both the burner and gas governor swivel with the movement of 
the tap or plug. In another modification of this part of the invention 
they combine a gas governor and a method of lighting practised prior to 
the date of this invention, that is, by a lighting lamp carried on a staff, 
which is inserted through a hole left in the bottom of the lamp. The 
improved combination removes the objection to that mode of light- 
ing, namely, the difficulty of adjusting the stop tap, the necessity for 
such adjustment being dispensed with by the improved combination ; in 
fact the combination of a gas governor removes all objections to this or 
the other modes of lighting lamps before described. 

1420. Sir J. Paxton, Sydenham, ‘‘ Manufacture of horticultural buildings 
or glazed structures for horticultural and other purposes.”— Dated 23rd 
June, 1858. 

In carrying out this invention rectangular glazed frames are used, 
such frames being by preference longer than they are wide, The frames 
are combined in pairs at their upper ends by hinges or axes, in such 
manner that their lower ends may be set apart at different times to a 
greater or less distance, according to the horticultural purpose to which 
the buildings or structures are for the time applied, and the joints at their 
upper edges are to be so arranged as to form good ridges where two of 
the frames go together, ch pair of such frames is combined with the 
next or neighbouring pair of frames by distance pieces of a few inches 
in length, which are made to lock or hold the neighbouring pairs of 
frames correctly together, leaving an open space between, and it is. by 
means of these openings that ventilation is obtained to the interior of 
the buildings or structures, and these openings are arranged to be 
covered, or for a time partly covered, by doors or flaps hinged or hung 
to the sides of the frames, such doors or tlaps being by preference made 
to open or close in parts to facilitate the adjustment of the quantity of 
ventilation from time to time. The lower parts of frames when of wood 
are coated or shod with zine or other suitable metal. In some cases 
frames and apparatus, such as ave above described, are placed one above 
another, the upper ones forming a roof, and the lower ones forming 
inclined sides sustained by uprights. The ends of such buildings may 
be made of angular glazed frames suitably formed to be arranged to 
form different angular ends, or the ends may be made of wood, or of 
mats, or otherwise, 

1530. See Class 5. 
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Swepisu-nuit SreaAmer.—A few days ago was launched at 
the famous Swedish wharf at Nykoping the largest iron boat ever 
built in that country. It was named Ernst Merck, was full rigged 
and tackled, with flags flying and most of its cargo on board, and 
was launched—through the ice, a channel having been cut for that 
purpose. When brought to, she was surrounded by a swarm of 
skaters and sliders. She is of 2,400 tons burthen, and will shortly 
start from Hassiloskans to Cheapinghaven and Landskrona, for 
more corn, thence to London, thence to North America, so to New 
Orleans for cotton, so to Petersburg and home again. She is the 
first steamer ever sent from Scandinavia to the new world, &c. 
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LIST OF OPEN CONTRACTS 


RELATE TO ENGINEERING OR GENERAL 
CONTRACTORS’ WORK. 


80 FAR AS THEY 


Rattway Worxs—Lonpon anp NortH Westen RatLway.—Tenders are 
invited for the construction of a railway from a point on the Shropshire 
Canal to Coalport, a distance of 53 miles. Plans and specifications on 
and after 10th Jan, at Messrs. Locke and Errington’s, 13, Duke-street, 
Westminster.— Tenders to 7th February. 

Corren Dam—BinkenneaD Dock Wonrxs.—Tenders are invited for the 
construction, maintenance, and removal of a puddled timber coffer dam, 
at the entrance of the intended deep low water basin at Birkenhead. 

ineer, at dockyard, 





P'ans and specifications at the office of the 
Coburg Dock, Liverpool —Tenders to 22nd January 
Bumpines and Works—Bisnorsrone.—Tenders are requested for new 
buildings and works, on the estate of the Ecclesiastical Commissioners, 
Plans and specifications at Messrs. Clutton's, Bishopstone, on and after 
10th January.—Tenders to 5th February. 
GasuoLpen—EquirasLe Gasticur Compaxy.—Tencers are invited for the 








erection of a cast or wrought iron gasholder tank, 112 ft. in diameter, | 


and 30 ft. decp, with telescopic gasholder, columns, girders, &c. Par- 
ticulars of the Company's engineer, at works, Lupus-street, Pimlico. 
— Tenders to 24th January. 

Bumpines—Bepronp.— Tenders are invited for the enlargement of the 
Grammar School, for the erection of a new school, and making a new 
road at Bedford, Plans and specifications with Mr. James Horsford, 
architect, Bedford—Tenders to 24th January. 

Dock—Penanrs.—Tenders will be received for the construction of a dock 
at Penarth, and a portion of railway leading thereto. Plans and speci- 
fications on and after 24th January, at Mr. Hawkshaw's, 33, Great 
George-street, Westminster. —Tenders to 12th February. 

Rauway Works—Limenick anp CastLecoysnen Ramway.— Tenders will be 
received for the construction of the line between Castlcconnel and 
Killaloe, Plans and specifications at the engineer's office, 51, George- 
street, Limerick.—Tenders to Ist February. 

Raiwway Works—Ponrrataick Ramway.—Tenders will be received for the 
coustruction of a viaduct over the Ken, and for the construction of up- 

Plans and specifications on and after 





wards of seventeen miles of line. 






u.—Tenders will be received for the erection of baths 
Drawings and specifications at the 


3ATHS—BIRMINGHS 
in Woodcock-street, Birmingham. 
architect's, Mr. Holmes, 25, Temple-row, Birminghain, 

RAiLway 
branch line 
Ist March, 
Dundalk, 

ENGINE AND ‘TANK 
gnd February for a J-horse power engine for raising water 
pump capable of raising 4,000 gallons per hour; a circular iron tank 
15 ft. diameter and 10 ft. deep; and 3,500 yards of water pipe,—Parti- 
culars obtainable from the clerk to the Paving Commissioners, 

Roven Ratmways.—Tenders are invited for a supply of rails called 
* vignolle. The conditions of tenders may be inspected after the 
20th January at 99, Rue Richelieu, Paris, 


from Shantonah to Gootehill will be received to 


Plans and specifications at the office of the engineer, 


up 


Bury St. Epmunps.—Tenders will be received up to 
a deep well 





at the engineers, 135, George-street, Edinburgh —Tenders | 


| by W. P. Brookes. Esq., and seconded by E. Davis, Esq. 
Works—Dunxpa.k, ENNiskitcen.—Tencers for constructing the | 


The plaintiffs claimed £5,085 and interest upon six calls on 1,356 
shares in their company, which had been allotted to the defendant. 
The case came on for trial before Lord Chief Justice Cockburn, when 
a verdict was entered for the plaintiffs subject to the opinion of a full 
court upon various questions of law. Mr. Smith now moved for a 
rule to show cause why the verdict should not be for the defendant, or 
why the damages should not be reduced, and he stated that it having 
been found expedient to exercise the borrowing powers of the com- 
pany, it became necessary to dispose of 1,356 shares which were 
unallotted. The course taken was to place them in the names of the 
defendant, who was chairman to the company, and he and his brother 
were also bankers to the company. ‘The defendant’s case was that 
the shares were to be held by him and his brother as security for ad- 
vances, and on the understanding that they were not to pay calls. 
Another fact was, at the time the allotment was made, two of the 
calls had already become due, and it was submitted, at all events, the 
defendant was not liable for them. The court granted a rule, but in- 
timated that as there were demurrers the whole matter had better be 
put into the form of a special case.—Rule granted. 

An association has been recently formed by a large number of 
persons in and around Birmingham, who claim to be descended from 
John Jennens, the grandfather of William Jennens, formerly of 
Acton, in Suffolk, for the purpose of taking more effectual steps for 
the recovery of the immense real and personal estates of William 
cennens, for the benefit of the descendants alluded to. ‘The estates 
are now held in trust by Earl Howe, A meeting of the association 
has been held. It was attended by Mr. Smith, an American attorney, 
who has visited England with the express object of watching the 
progress of the pending action at law on behalf of numerous de- 
scendants residing on the other side of the Atlantic. About forty 
persons were present at the meeting. The vast property has been in 
Chancery for upwards of sixty years, and it was stated to have now 
reached the enormous value of from £12,000,000 to £14,000,000. The 
Jobn Jennens above mentioned was a Birmingham ironmaster, and 
died in 1653. 

An important meeting has been held in the Corn Exchange, Wen- 
lock, having for its otject the promotion of the Wenlock branch line. 
Kt. Benson, Esq., occupied the chair. G. M. Gaskell, Esq., M.P., 
moved the first resolution. He regretted the absence of several in- 
fluential parties whom he expected to see there. He urged the 
importance of the line, and proposed a resolution, to the eflect that 
the line was deserving of the support of the meeting. This was 
seconded by George Potts, Esq. ‘The second resolution was moved 
Shares to 
the amount of £8.420 were subscribed for, £18,000 was understood 
to be guaranteed, £2,000 it was understood would be taken in shares 
by the mover of the first resolution in addition, leaving about £2,000 
ouly unprovided for, which sum it was assumed would be easily ob- 
tained. It was stated that the working expenses of the line when 
completed, even supposing that the annual income amounted to but 
£3,000, would then leave a dividend of 5 per cent. ‘The annual cost 
at present of conveying coal and lime to and from Wenlock is about 


| £4,000 per annum. 


| Inspector, and the Clerk and Surveyor of Leamington. 


Whereis anp Axies.x—The North Eastern Railway Company require 300 | 


iron wagon wheels and axles, Further particulars 
Works, Gateshead.—‘Tenders in before 


sets of wrought 
from Mr. Fletcher, the Low 
znd February. 

Rattway Wouks.— The Nagpore branch of the Great Indian Peninsular 
Railway, 262 miles in five contracts. All particulars at the offices, 
3, New Droad-street.—Tenders in before 4th February, 
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Tue Inon Trape: Continued Favourable Indications: the Particular Houses 
who feel the Lmprovenent—V1G Iron: Prices Remunerative: Good Quality in 
Demayed: Increase of Supply—Coaru TRave: Brisk: The Men Secking an 
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WATERWORKS COMPANY v. LIOLYOAKE: le to Show Cause—“'Tne JEN- 
NENS' PropeetY’—WenNLOcK BRANcH RalILWAY—LEAMINGTON SEWERAGE: 

Macuines at Starronp: The Opposition to then— 

hcnooL or Artr—** Treasure Trove"—Lorp Warp— 

Deatic in Tue * Por" aGAin—llornninLe ACCIDENTS— OPENING OF A WORK- 

ING Man's Instrrurn—Seniovs CHARGE AGAINST A COLLIERY MANAGER: 

His Committal~Rarnway Devas: Action ayainst the North Staffordshire 

Railway Company—Buasixncuam FREE InpusTRIAL Scuoors: An Excellent 

Annual Meeting: Early Struggles: Encourage- 








Inquiry and Op, 
COALBROOKDS 












Lastitute—MADLAND INSTITUT 
ment by Lord Ward. 


Tue iron trade continues to exhibit manifestations of an encourag- 
ing nature to those engaged in it. The quarterly meetings, which 
terminated at Dudley on Saturday, were generally satisfactory, inas- 
much as most persons who had orders to give out did not keep them 
back, under the impression that prices would decline in the quarter, 
or from any other motive. ‘The first-class makers found no ditticulty 
in geit the trade rates, and the makers less known succeeded in 
getting prices which are a nearer approach to the standard rates than 
for some time before prevailed. Some houses are fortunate 
enough to have orders suflicient on their books to keep the chief por- 
tions of their works occupied fur the greater part of the quarter, These 
are they who have a general home and foreign connexion, and have 
not laid themselves out for any particular market. Their number, how- 
ever, is not large. 
market for custom are but poorly off <A few tyres and axles 
ure being made in South Statiordsture, and a small quantity of rails, 
including 1,000 tons recently piven out by the Oxtord, Worcester, 
and Wolverhampton Railway; but on the whole very little railway 
work is being executed in that district. 

‘The pig trade is in a healthy condition, and remunerative prices 
are being obtained. Warm-blast mine pigs are tirm at £5 Lis. ‘The 
increased demand for pig iron has occasioned several makers to pre- 
pare for blowing in some of the furnaces that have been out since the 
commencement of the crisis, The leading inquiry is for pigs of good 
quality, 

the coal trade is tolerably active, but the supply is quite equal to 
the demand; and more colliers would be employed if it were not for 
the fact that contracts made with colliery proprietors m= other 
districts at the time of the recent strike have not yet run out. On 
Wednesday the men issued an address to their masters in which they 
expressed ther desire that ametual good feeling sbould exist, and 
intimated that the effectual way ot securmy this would be for the 
masters to “kindly agree to give the promised advance,” 6d. a-day. 
For some time to come there is no probability of the masters “ kindly 
agreeing” upon any such a course. 

Some proceedings in relation to the Track Act that were taken on 
Wednesday last in the Welverhampton police-court drew from Mr. 
Leich, the stipendiary magistrate, remarks to the effect that he was 
not satistied with the way in which that act was sought to be car- 
ried out. Informations were being lad by common miormers against 
employers who continued to evade the Truck Act. Respecting the 
latter, if they disapproved of certain portions of tbe act, how much 
better it would be for them to go to Parliament for an alteration. ‘To 
prevent the ¢ xisting obnoxious method of calling in the aid of the 












magistracy, he should be glad to see the provisions of a Truck Act | 


entorced in a similar manner to that in which an observance of the 
Coal Mines’ Inspection Act was compelled, viz., by inspectors ap- 


pointed by Government for the purpose. 

In Birmingham, Wolverhampton, and their surrounding districts, 
a steady home trade is being carried on; but, excepting for India, 
there is only very little doing in export. 

The Wolverhampton Waterworks Company v. Holyoake action for 
calls came again before the Court of Common Pleas on Friday. 


| 





‘Lhe makers, tor instance, who look to the railway 








} Union Society. 


The Surveyor of Warwick, Mr. Disney, and the Town Clerk, Mr. 
G. Greenway, have had an interview with Mr. Austin, Government 
Mr. Austin 
visited Leamington in relation to the proposal to include for deodoris- 
ing works in the Leamington district a portion of the parishes of 
Milverton and St. Nicholas. Mr. Greenway and Mr. Disney attended 
to object to any plan of works that was proposed to be carried out 
likely to prove injurious to the river Avon, as the source of the water 
supply for Warwick is only a few yards above the bridge at Emscote, 
and the outfall of the Leam is only a few yards below the bridge. The 
question is become one of great local interest, from the fact of the 
plan of the late surveyor providing four outfalls for the storm floods, 
to be discharged into the Leam before it is deodorised, threatening to 
become a source of injury not only to the Leam but to the Avon, only 
a short distance from the source of the water supply to the town of 
Warwick. Mr, Austin took notes of the objection made. 

A crisis is evidently near at hand between the manufacturers and 
workpeople of Stafiord. Hitherto Stafford has maintained a high 
position in the manufacture of boots and shoes, and goods from that 
town have met a ready sale both in the home and foreign markets. 
The invention and application of machinery to the getting up of boot 
tops is however, bringing about a change which will enable other 
towns to compete with the manufacturers of Stafford ; and although 
the workmen there can produce both better and more durable work 
than those of other places, the superiority of machine-bound tops and 
their cheap production, compared with those made by manual labour, 
will compel the manufacturers to adopt the use of the machine, if 
they are to maintain their position in the market. With this view, 
several of the manufacturers are already fitting up their establish- 
ments for its use; and on Friday the United Societies of Cordwainers 
issued an address to the workpeople, calling upon them to resist to 
the utmost its introduction, and to refuse to ‘work up” any tops 
bound by machinery. The chief objection on the part of the work- 
people to the machine is, that it will introduce the * factory system.” 
Heretofore the whole of the work has been done at the homes of the 
artisans; but with the machine the female labour will be performed 
at the manufactory. The making of the boots will still have to be 
done at home by the workmen; and the lighter descriptions of work, 
and children’s boots and shoes, can also be made up at home by the 
females who have been heretofore employed as stitchers. The real 
question at issue, whether the resistance of the artisans of one town 
to the use of machine will overthrow its adoption in other places, is a 
matter wholly overlooked by the united societies. The manufac- 
turers have not invented the machines; but now that they are in- 
vented, and used in Kendal and other places, they must in self-de- 
fence adopt them also, or be beaten out of the market by cheaper, if 
not better goods. 

On Saturday evening last, Henry Dickenson, Esq., Government In- 
spector of Schools, attended at the room devoted to the use of the 
students of the Coalbrookdale School of Art, for the purpose of distri- 
buting the prizes to the successful candidates in the late examination. 
In a short but significant speech Mr. Dickenson stated that the Coal- 
brookdale Company were quite willing to afford the means of instruc- 
tion in the art of crawing, and that it remained with the workpeople 
tosay whether they would avail themselves of the advantages sup- 
plied. 

In the course of the restorations now taking place at the Collegiate 
Courch, Wolverhampton, one of the workmen found, in good pre- 
servation, a shilling of the reign of King Edward VI. It bears on the 
reverse the arms of England and France, quarterly; the obverse pre- 
sents the head of the youthful monarch, with the rose and the numeral 
letters XIL, indicating its value. It is much larger in size than the 
present shilling, thin, and partially covered with that erugo, so valu- 
able in the eyes of antiquaries. The legends on each side are tole- 
rably perfect. It was found in an interstice between some stones, 
forming a portion of the western arch beneath the tower, and was 
wrapped in a small piece of paper, on which are a Latin yerse and 
some other writing also in Latin; the name “Thomas Wiat” is 
written upon it. A piece of vellum, much decayed, seemingly a part 
of some old law book, also constituted a part of the covering. Notwith- 
standing the damp to which it has been exposed, the ink used for the 
writing on the vellum, which is Latin, and in black letter, is as bright 
and black as when first used. 

Lord Ward has been elected president of the Birmingham Art- 
Appended we note the encouragement which this 
nobleman is holding out to increased support of the Birmingham 
Midland Institute, 

The Berks Chronicle says:—Last week a man in Reading was 
taken ill after drinking some elder wine. Not knowing that it was 
from the effects of the wine, a few days afierwards he took some 
more, but with the same result. Thinking that the wine must have 
been the cause of his illness, he sent a portion of it to a chemist in 
the town for him to analyse. Inquiry being made as to the manner 
in which the wine was manufactured, it was ascertained that it had 
been boiled in an iron boiler, coated with zinc. On carefully analys- 
ing the wine, it was diseovered to contain a considerable quantity of 











acetate of zinc, and a less proportion of acetate of iron. The former 
of these salts being very poisonous, the result was quite sufficient to 
account for the symptoms which followed the taking of the wine. We 
have since heard that another person, who made some wine in one 
of these boilers, was seized in a similar manner after drinking it. It 
is fortunate that they abstained from taking more of the wine, as the 
effects might have been fatal. Ironmongers and others who sell 
these boilers should therefore caution their purchasers against boiling 
in them anything containing the smallest quantity of acid. 

The following are among the horrible accidents that have occurred 
recently in Staffordshire :—An inquest was held at Great Bridge, near 
Tipton, on the body of William Fox, thirty-five years of age, who 
met with a terrible death under the following circumstances : —De- 
ceased was a labourer, employed at Messrs. Solly’s new works, Great 
Bridge, and was engaged at work at the “bull dog” rolls, when by 
some means or other he lost his footing and fell into the rolls. Ina 
few seconds he was reduced to amangled heap; his head was literally 
cut off, and his middle and lower parts squeezed almost flat. The 
unfortunate man has left a widow and five children.—Thomas 
Egerton, a carter, was killed on the North Staffordshire line. 
Egerton had taken coals to the gate-keeper at the Ackers-road cross- 
ing, on the North Staffordshire Railway, between Mow Cop and 
Congleton, and had gone into the lodge to get a pipe of tobacco, 
leaving his horse and cart outside the gate. As he went out the 920 
a.m. train from Macclestield was approaching, and he rushed out with 
the intention of crossing the line to prevent his horse from starting, 
when he was struck by the engine, which was travelling at the rate 
of from thirty to forty miles per hour, and hurled a distance of 
about thirty yards, falling into the four foot. His body was fright- 
fully mangled. 

A Working Man’s Institute at Hartshill, Stoke-upon-Trent, erected 
at the sole expense of Colin Minton Campbell, Esq., at a cost of some 
£600, after a design of Mr. Robert Edgar, architect, has been opened 
to the public. An inaugural address was delivered by the Rey. 
W. D. Isaacs, incumbent of Hartshill, and president of the institution, 
Addresses were also delivered by the Rey. J. Erskine Clarke, vicar of 
St. Michael’s, Derby; the Rev. L. T. Stanier, rector of Stoke-upon- 
Trent; and C. M. Campbell, Esq. A conversazione and exhibition 
followed, kept open for several days. 

At the Leek Petty Sessions, on Wednesday, Joseph Goodwin, of 
Mow Cop, manager of the Stonetrough Colliery, at Biddulph, for the 
Messrs. Williamson, was charged with obtaining various sums of 
money from the cashier of Messrs. Williamson, with intent to cheat 
and defraud them of the same. From the evidence of Mr. Samuel 
Eardley, the timkeeper, and Mr. John Davenport, the cashier, it 
appeared that it was the prisoner’s duty to check the weekly accounts 
prepared by Eardley of the time worked by the various persons em- 
ployed on the surface of the colliery, and to enter it, with the amount 
due to each, in a wage book, and also to ad’ thereto the particulars 
of the work performed by Hales, the brickmaker, with the sum due to 
him each week, and then to forward the wage book to the cashier, 
whose duty it was to examine the calculations, and, if found correct, 
to return it, and the total sum due, according to the book, to the 
prisoner, who ought then to pay over the money to Eardley for dis- 
tribution amongst the various workmen, as checked by the prisoner. 
The prisoner had entered in the waye book, as due to Lales, a larger 
sum weekly (with one exception), from the 31st of August last to the 
[st of January, than was really due, but had entered on the wage 
sheet, and paid to Eardley, the correct amount due to Hales, the 
prisoner not accounting for the difference, which had varied weekly, 
and amounted in the whole to £22 10s. The prisoner was committed 
for trial at the adjourned sessions. 

A case of much importance to the travelling community was heard 
on Thursday at the Macclesfield County Court. Mr. Cupit, a com- 
mercial traveller for a Manchester house, sued the North Staffordshire 
Railway Company for damages for delay of their train under the 
following circumstances:—It appeared that the plaintiff resided in 
Manchester, and on the 12th of November last proceeded thence to 
Macclesfield, taking a return ticket by the London and North 
Western Railway. Having transacted business in Macclesfield he 
concluded to go on to Congleton, and took a return ticket by the 
defendants’ railway to that place, and, wishing to return home that 
evening, he proceeded to the station at Congleton, intending to take 
the train advertised to leave there at 8°28; the train did not arrive at 
Congleton until much after that time, and, instead of arriving at 
Macclesfield at 8:45, did not arrive there until 9°30, at which time the 
train for Manchester, by which the plaintiff might have proceeded, 
had left, and he was obliged to remain in Macclestield all night, and 
now sued the defendant for the amount of his hotel bill, and his rail- 
way fare home on the next morning. Mr. Fox, of Manchester, ap- 
peared for the plaintiff, and called him in support of the case. 
Mr. Stevenson, of Stoke, appeared on behalf of the defendants, and 
contended that, as the delay arose through the defendants’ train 
having to wait at Norton Bridge for the arrival of the London and 
North Western Company’s train, and no time being lost otherwise, 
that all had been done by the defendants that could, under the cir- 
cumstances, be required of them. His Honour, in giving judgment, 
said that he thought that the notices given by the railway company, 
that they would not be answerable for any delay, only excused them 
if the delay were unavoidable; but in this case he thought that there 
was not sufficient excuse alleged, and that the waiting for the London 
and North Western Company’s train at Norton Bridge was a cir- 
cumstance over which they had control, and must be considered as 
an act of negligence, and therefore he held that the plaintiff must 
have a verdict for 10s. Gd., his hotel bill and expenses. Mr. Stevenson 
asked his Honour for leave to apply to the superior courts fora 
certiorari, so that the question might be definitively settled; but his 
Honour held that he had no power to interfere further. 


BIRMINGHAM MIDLAND INSTITUTE, 


An interesting meeting has been held recently in Birmingham. It 
is well that it should be mentioned, at the same time, that the 
annual meeting of the Midland Institute is recorded. It was a gene- 
ral meeting of the friends and supporters of the Free Industrial 
Schools, Gem-street, in that town. ‘The school continues to increase 
in numbers, and to maintain its character as an educational esta- 
blishment suited to the wants of almost destitute poor, offering daily 
gratuitous instruction to the children of those who from various dis- 
tressing causes are unable to pay the ordinary school fees; and an 
asylum to many deprived of the fostering care of parents. Industrial 
training continues to form a distinguishing feature in its system, em- 
ployment being found for by far the greater number of the children 
attending the school, whether as inmates or day scholars. For those 
resident in the house ample empioyment is provided by the require- 
ments of the domestic establishment. For the girls, the house-work, 
washing. ironing, cooking, and needle-work; while for the boys, 
besides some domestic employment, there remains the tailors’ and 
shoe-makers’ shop; and for those who are too young to be engaged 
in such work other employment of a remunerative kind is provided. 
The committee reported the following numbers as composing the 
several departments of the institution :— 


1.— Inmates. 2.—Day Scholars, 
~ 9 


Boys...... 71 Boys....+. 82 ec 153 
Girls.....00. 42 Girls...... 41 Girls...... 83 
113 123 236 


The number of boys apprenticed was six, and seven had been pro- 
vided with situations, but not apprenticed. Of the girls, one had 
been apprenticed, and eleven provided with domestic situations; 172 
inmates had been admitted to the institution since its commence- 
ment, sixty-one had left, and 111 remained. Of the sixty-one who 
had left, twelve had been apprenticed, fourteen given up to parents, 
twenty-five gone into domestic service, five admitted to other insti- 
tutions, fuur had died, and one absconded. The committee are de- 
sirous of getting contributions towards an intirmary for the institu- 
tion, which will cost £400. In his last report upon this school, 
Mr. Bellairs, her Majesty's inspector, says :—* This is an admirable 
institution in all respects, aud fully maintains its general state of 
efficiency. Great credit is due to all engaged in i:s superintendence 
and working.” 
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THE ENGINEER. 








At the annual meeting last week of the Birmingham Midland | great community in this town to do so. (Hear, hear.) As regarded 
Institute the report stated: “ The agreement with the Society of Arts | what had fallen from Lord Lyttelton relative to the deficiency in 
has also been concluded, and the society have taken possession of their | elementary education, he (Dr. Miller) was persuaded that nothing 
suite of rooms in the new building. The institute has thus provided | could be done to reach the working classes of Birmingham in this 
accommodation for the School of Design entirely free from rent, and | respect until a well organised scheme of elementary evening classes 
has been enabled to satisfy the public desire that the exhibitions od was carried out, and he hoped ere long to see the time when some 


the Society of Artists should be held in New-street. As one of the 
most important features of the general department, the council have 
endeavoured to render the news-room as attractive as possible. The 


| 


| before sitting down. 


interest of the museum will be greatly increased by an arrangement | 


just concluded with the Birmingham gun trade. The committee of 
the gun trade are about to make a collection of military and other 
tire-arms, which will form an historical record of the progress of the 
manufacture, and illustrate recent inventions and improvements. The 
collection will be deposited in the institute museum, subject to the 
condition that it shall not be removed except to some other suitable 
place of exhibition. The public continue to avail themselves of the 
patent specitication library. It was consulted by 240 persons in 1858 
—exactly the same number asin the preceding year. A statement 
of the public lectures and Monday evening readings of the past year is 
appended to this report. The total number is thirty-one. Sixteen were 
kindly delivered free of charge, and five of these were by members of the 
institute. The number of members is now 561; of students qualitiea 
by the amount of their fees to avail themselves of the privileges of the 
general department, 27—total, 588, being an increase of 104 since 
Jast vear. It is trusted that the present members will spare no efforts 
to obtain new subscribers, as it is only by means of an adequate 
annual income that the efficiency of the department can be main- 
tained. With reference to the industrial department, the report 
mentioned the various classes in which instruction was aflorded by 
the institute, the teachers by whom they were conducted, and the 
number of attendances. It then proceeded :—* The council wish to 
call the especial attention of the members of the industrial department 
to the examination of the Society of Arts, which will be held in 
Birmingham in May next, and in which they will be brought into 
competition with the members of all the other institutions in the 
kingdom which are in union with the society. It wiil be remembered 
that Lord Hatherton kindly placed £10 at the disposal of the council, 
to provide prizes for the promotion of the study of history. A part 
of this sum has already been devoted to the purpose, and it is the 
intention of the council to apply a further portion for a prize to the 
students of the institute who shall stand highest in history in the 
Society of Arts’ examination. ‘Ibe council regret that the tinancial 
condition of the institute is not in such a satisfactory condition as 
could be desired. ‘The expenditure, both in the general and industrial 
departments, exceeds the receipts during the past year. This result 
is in some degree attributable to the occupation of the new buildings, 
where additional expenses had to be incurred to supply the con- 
veniences required for the carrying on the operation of the institute: 
as these will not occur in subsequent years, it is hoped that, with 
rigid economy in the ordinary expenditure, the balance in future will 
appear to the credit of the institute. From the accounts appended to 
this report it will be seen the expenditure on general account, besides 
absorbing the balance to the credit of that account last year, exceeds 
the income by the sum of £48 8s, 8d.; and that in the industrial de- 
partment the expenditure exceeds the income by £100 8s. From the 
balance sheet it will be observed that a considerable sum, expended 
upon the erection of the buildings and the fittings connected with the 
iuterior arrangements, still remains unpaid. With the view of pro- 
viding the necessary funds, the council have opened negotiations 
for a transier of the contractors’ debt to a capitalist, who is willing to 
advance the amount and allow it to remain at interest for ten years; 
to pay the remaining sums due, the council will have to depend 
upon a continuance of the advance by their bankers, until they 
have an opportunity of providing for its repayment by additional 
donations to the building fund.” 
Lord Lyttleton, in moving that the report and the accounts of the 
treasurer be received, adopted, and entered upon the minutes, ex- 
pressed his regret that he was unable to do so with any fulness of 
heart, or to impart new life to the special subject embodied in the 
report. The title of the institute, however, was a lofty one, and 
indicated that the object of its promoters was, that it should be an 
institution not only for Birmingham, but for the Midland district; its 
scheme was the most comprehensive that had ever been before the 
public, and the building surpassed all others of a like kind in the 
kingdom. He did not conceive that so large an undertaking was in 
any degree unwarranted or uncalled for by the probabilities of the 
ase; but all those who had heard the report, and those who were 
most intimately acquainted with the actual state, progress, and 
prospects of the institute, could not be mistaken in supposing that 
hitherto the results had not been altogether commensurate with the 
nature of the scheme as regarded the attendance at the different 
classes in which instruction was afforded; whilst as regarded the 
financial position of the institute there was much to be wished 
for on the part of its friends. Of course, this was all the more reason 
why those friends should rally round it and devise some energetic 
means by which this state of things should be remedied. He for one 
had been surprised at the smallness of the attendances in the 
various classes. Considering where they were—in the midst of a 
large and populous neighbourhood—it was surprising that the number 
should be so small. He had been told by one of the best informed 
members of the council, who had taken a great and continued interest 
in the institute, that the elementary education afforded to the great 
majority of the younger portion of the community in this town did 


effort in this direction would be made by the governors of the Free 
(Hear, hear.) He might notice one more point 

He conceived that what might be termed the 
religious community in the town had scarcely looked with contidence 
on that institution, on the ground that it afforded education without 
religion. He maintained that such was not the case. The object of 
the institute was to afford instruction in the various branches of 
science, literature, and general knowledge to such as had been pre- 
viously trained in their respective schools; and were its object to give 
education without God, he should be the last to give his countenance 
to it. He made this remark in the hope of drawing towards it 
the support of those whose accession would be to it a tower of 
strength. (Applause.) 

The motion having been adopted, 

The noble chairman (Lord Ward) proceeded to distribute the 
teachers’ certiticates and the council certificates and prizes to the 
successful competitors, 

His lordship, beture distributing the council certificates and prizes, 
addressed a few words to the successful candidates. ln dving so he 
observed that to those who had arrived at years of discretion or man- 
hood, and had shown themselves desirous of availing themseives of 
the benetits the institute held out to them, the credit due to them was 
greater than to younger students. Though the certilicates they 
held in their hands were not of much value in themselves, they would 
serve to show the high opition entertained of their possessors by their 
masters in the various classes; and also that their time had not been 
thrown away. Tosuch much would be owing in this midland dis- 
trict should the man’s estate of that institution which had been re- 
ferred to at all correspond with the greatness of the idea which origi- 
nated it. Those who were members of the classes of that institution 
had it in their power to conduce to this end much more than they 
were aware of, inasmuch as by inducing others to fullow their ex- 
ample and join it, they could speedily increase its sphere of useful- 
ness, and he besought them therefore to use their best exertions in 
this direction. 

His lordship having concluded the distribution, said it now became 
his duty to say a few words as president of the institute for the past 
year, and that duty was rendered so much easier by the fact that the 
gentleman who had last addressed them had very ably and forcibly 
touched upon the points that must be brought prominently betore the 
public. Though the promoters of the institute had, us had been 
stated, much to desire, the first two or three years of the career of an 
institution of that kind were generally a period iu which difliculties 
would arise, and must be contended with; butin the due course they 
would be enabled to feel their own power, and attract substantial sup- 
port. The idea was a noble one, and the building a splendid one; it was 
inaugurated by two great men, remarkable alike for talent and intel- 
lectual pursuits—Lord Brougham and Lord Jolin Russell—(cheers) 
and the audience was crowded to overflowing on the occasion. Well, 
they were now justified in looking for something like results; and if 
the results were not satisfactory, the question to be met was, how they 
could be rendered so? His lordship next referred with pleasure to 
the circumstance of the School of Design being transferred to that 
building ; but expressed his regret that though under the same roof 
it should be so separated as to give rise to the supposition that it was 
intended to be distinct from the departments of the institute, which, 
he contended, ought not to be the case. He then went on to remark 
that it was not surprising, considering the variety of the subjects on 
which the institute offered instruction, it should fail in some; but he 


Grammar School. 


many persons as possible by ministering to various tastes in the pur- 


at such information as would enable them to work with more cer- 
tainty. Much remained to be done before the institution could fairly 
be said to respond to the idea which brought it into life. Birmingham 
ought to take care, in the race of competition that she was running 
with other places, that she was not out-stripped through her own 
fault. (Hear, hear.) If they could only have the interests of the 
town at heart, and exert themselves in accordance with that feeling, 
they would have no difficulty in realising the reasonable and just ex- 
pectations of the founders of the institute. (Applause.) 

' ord Hatherton, in moving a vote of thanks to the president and 
other officers, and to the council for their services during the year, 


| expressed the deep interest he had felt in the institute since its com- 


mencement. As regarded its present condition he believed it was 
bearing the fruit which had been sown some time ago, and though it 
might somewhat disappoint them, he entertained a sanguine hope that 
with the exercise of perseverance and exertion the ultimate harvest 
would well reward their labours. (Cheers.) 

Mr. C. W. Hoskyns, in seconding the motion, also remarked that 
it was his firm conviction that the institute would realise the most 
eager and anxious expectations of its founders. 

Mr. Ryland, in acknowledging the compliment, took the oppor- 
tunity of remarking that the council, in their report, had felt it their 
duty to present the darker side of the case to the notice of the public. 





not come up to such a standard as would enable them to take advan- | 


tage of the instruction it held out to them. (Hear, hear.) This was 
an old difficulty, however, and might be obviated through the agency 
of a special society called the Educational Assvciation. ‘That being so, 
the position was reduced to one of great sin.plicity. Certainly there 
was nothing in the Midland Institute that should bring failure upon 
itself, nor to give rise to any objection on the score of insufficient 
time having been devoted by those who availed themselves of its 
privileges to elementary education; because those who did attend its 
departments were found not to be the handicraft class, but a class 
somewhat higher. There was no reason to regret that they should 
derive good trom the institute, but they might reasonably lament that 
it did not reach down low enough to those whom it was more 
especially intended to benefit. (Hear, hear.) 

Dr. Miller, in seconding the resolution, said he was glad to hear 
the tone in which Lord Lyttelton had spoken to them. Though his 
address was but brief, it was distinct ; and however impolitic it might 
be, the truth must go forth to the public that the council and the 
projectors of that institute were disappointed with the reception it 
had met with at the hands of the public. ‘They did not think their 
efforts had been responded to as they ought to have been. He quite 
agreed with what his lordship had said respecting the numbers attend- 
ing some of the classes. The attendance was, indeed, perfectly ridicu- 
lous when they bore in mind the vast population by which they were 
surrounded, and the great talk there was in the town about inteliectual 
progress. (lLlear, hear.) He could trace this to two or three causes. 
They must, in the tirst place, in all honesty lay a good deal of fault 
at the door of some of the prosperous manulacturers of the town and 
nrighbourhood. There was unfortunately amongst that portion of 
the community a class of men whom he might term the “last-my- 
time” class, who were governed by the principle which prompted the 
Irishman in the old joke to say, “ Posterity has done nothing for me; 
why should I do anything for posterity?” (laughter.) Though 
that was merely a joke, there was a good deal of point in its applica- 
tion, They might depend upon it, however, that the day was fast 
coming when Birmingham manufacturers would rue their neglect. in 
employing half-educated and half-skilled workmen. He much re- 
gretted on this point that the suggestion of his friend Mr. Yorke for 
the establishment of a scheme for awarding prizes and certiticates to 
meritorious lads, so that manufacturers might readily have some 
guide where to look for well-informed workmen, had not been acted 
upon. He thought, however, that the Midland Institute was admir- 
ably calculated to produce the class of workmen to which he referred ; 
and it manufacturers could be called upon in any way to give it more 
energetic support, it would be by appealing to them on the ground of 
its being conducive to their own interests and to the interests of the 








We may state here that Lord Leigh has accepted the office of pre- 
sident of the institute, and that Lord Ward, whose year of office has 
just expired, has offered to subscribe £25 for every £1,000 the in- 
stitute may collect. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tue Iron TRADE OF THE NorTH—OtTHER NortTHern Matters: //eil and 
Selby Railway: Smoke Consumption at Tynemouth: Colliers’ Disturbance at 
Wigan—TRADE OF THE NORTH-EAST PoRTS—SHIPBUILDING AT SUNDER- 
LAND—Tue VACANT NORTHUMBERLAND SuRVeYorsuIP — Fatt or Two 
Houses Last WEEK IN LiverPooL—Oruer Liverrpoo. Marrers: Si. 
George's Hall: Steam Machinery in Gaols: The Public Offices of the Town: 
The Dock Board, &c, &c.—A New Atiantic TELEGRAPH ENTERPRISE—THE 
INDIAN TELEGRAPH FROM SUEZ TO ADEN—RAILWAY ACCIDENTS—THE SaLE 
oF Poisons AND THE ADULTERATION OF Foop— LANDING StaGes aT lpswicn 
—TueE HANOVERIAN TELEGRAPH—FORMATION OF A WOOL SupPLY Associa- 
TIon: Statistics on the Sulject—Launcna aT KNOTTINGLEY—DELIVERIES OF 
Coat To Loypon—CULTIVATION OF FLAx tN InDIA—CamBRIDGE Gas Com- 
PANY: Appeal against Assessment—Brick ror Timpen—Gas at Watron— 
Tue NoRFOLK AGRICULTURAL SocIETY AND IMPLEMENT EXuIBITORS—TRADE 
or SHEFFIELD—LOoNDON AND Bury St. Epmunps Ramway—Bvi.pine 
COLLECTANEA, 


Tue following return is made of the position of the iron trade of the 
northern district :— 








Furnaces, 
Place. In blast. Out of blast. 
Estom co oc .ce os cf cf of J ove _ 
Gummo Fis) 2. 3s 0c 6s os 5 ° 2 
Ces os + ce se oe «OB cove oo 
Port Clarence oo ee a. me 5 cove —_ 
Btocktem «2 «2 «© oF of o & eves 1 
OEOEM oo co of os 8 6s 2 ee i 
Wee ENE «cs cs cs os ee «6C6F _ — 
Stanhope so 6s 66 oe «ae _ . 1 
Towlaw ec ec 00 e8 of oe § ° _ 
Consett .. .. . © 00 ee 16 2 


New furnaces were nearly completed when the return was made at 
Eston (2), Cargo Fleet, and Middlesbro’ (2). It will be seen that 
the state of trade has considerably improved in the district, and that 
a satisfactory activity prevails. 

As regards other northern matters, it appears that the directors of 
the North Eastern Railway Company propose to take the Hull and 
Selby undertaking at the rate ot 1124 per cent. of 4 per cent., and 
North Eastern stock on the same amount in money in exchange for 
each £50 share. The Hull and Selby is at present leased by the 


argued that it was the duty of the council to endeavour to attract as | 


suit of knowledge, and that in due course of time they would arrive 





| North Eastern. The Tynemouth town council has taken up the 
smoke consumption question as regards that town. 

There have been some riotous proceedings on the part of the colliers 
in the Wigan district. They require an advance of twopence in the 
shilling on their wages. Further, one of their speakers urges that 
men ought to be apprenticed to the business of mining as to other 
trades, and that eight hours per day is quite long enough for a man to 
breathe the unwholesome gas of a coal pit. 

The trade of the north-east ports is reviving. In the last month of 
the year the total quantity of goods, exclusive of coals and coke, ex- 
ported from the following ports was as under (compared also with the 
corresponding month of 1857) :— 

Dec., 1858. 





Dec., 1857. Increase. Decrease. 


Newcastle .. .. «+ o oc £09,253 £56,269 £12,984 _ 
eee cc oe. se ce es 8,175 300 7,875 -- 
Blyth and Amble .. .. oe nil 

Sunderland .. .. .. 1,714 752 962 — 
Seaham .. «2 se oo oe 304 nil 301 —_ 
Beocktem «e cc te ce te 426 217 _ 
Middlesbro” 2. 1s oc 0 _ 
Hartlepool and W. Hartlepool 260,376 





This is the first time for a very long period that there has been so 
general an increase. The vessels engaged in the over-sea coal trade 
during the month were:—From Newcastle, 440; Shields, 15; Sun- 
Jerland, 198; Blyth, 38; Amble, 23; Seaham, 25; Hartlepool and 
West Hartlepool, 158; Middlesbro’, 23; Stockton, 3; Llull, 46; 
Whitehaven, nil; Maryport, nil. 

It would be satisfactory if a similar report could be made with 
reference to the ship-building trade of the Wear; but this has been 
very stagnant during the past vear, more so than for the past ten 
years. It appears from the following table that during the past 
eleven years 1,604 vessels have been launched at Sunderland, repre- 
senting an agyreygate tonnage of 598,452 tons. This result is divided 
over the various years as follows ;— 





Year. Ships built. Tonnage 

Isis ee 142 oe 37,875 

156 ee 44,353 

158 = 1,374 

146 oe 51,823 

2 142 a» 56,045 

1n53 52 6s ,479 

1854 11 ee 66,920 

1853 Ll ie 61,159 
1s56 2° 154 es 63,040 409} 
1857 oe 143 ee 54,780 oe 383 
1s58 110 42,003 o 381] 


This adverse result is attributed to over-building, the general depres - 
sion of the shipping interest, and the effects of disputes with work- 
men. ‘lhree iron screw steamers of a size considerably above the 
average of those that had been previously built were launched last 
year; in fact, during 1857, the register contained the name of only 
one iron screw of G10 tons, while, in 1858, three, with an aguregate 
tonnage of 2,160, were finished by Mr, Laing, who is still the only 
| builder of iron vessels on the Wear. Upon the first day of the pre- 
sent year there were seventy-eight vessels upon the stocks, with an 
aggregate tonnage of $2,789 tons, while on the Ist of January, 1858, 
there were eighty-two vessels building, with an aggregate tonnage of 
34,645 tons, 

Mr. William Crozier, borough engineer of Sunderland, is one of 
the candidates for the oflice of county surveyor avd architect to the 
| county of Northumberiand, vacant by the death of Mr, Henry 
Welch, CLE. ‘ihe town council of Sunderland has given Mr. Crozier 
a testimonial, and several of the members of the council have ex- 
pressed their appreciation of his merits. 

Two houses—as the daily press has already informed the readers of 
Tux Excincen-fell in Liverpool last week, one being a draper's 
shop in Great George-street, in which extensive alterations were being 
made, and the other a “spirit vaults” in Tithebarn-street. In the 
| first place tive persons were killed, and in the second there was one 

victim. ‘The additions which were being made to the draper’s shop 
were superintended by the proprietor, Mr. Lewis, and consisted 
| principally of a large hall, running back some distance in the rear of 
the present shop, and intended to be fitted with a gallery promenade. 
| Whilst three workmen were engaged in pulling the back wall down, 
a large portion of the upper floor, upon which an immense quantity 
| of bricks had been piled, gave way, carrying with it a portion of the 
| longitudinal partition wall that divided the two shops, the combined 
|} mass falling with such weight that it carried with it the tloor of the 
shop, timber, bricks, and mortar, and men and women and drapery 
goods being buried together im one heterogeneous pile in the cellar 
below. Avout one-half of the upper or back end of the north shop 
was thus destroyed. ‘The meu who were pulling down the wall fell 
with it; and the shopmen and customers who were in that portion 
of the shop were covered with the falling débris, At the inquest Mr. 
Newlands, borough engineer, said the loading of the top floor with 
! bricks was the proximate cause of the accident, while the swaying of 
the thin wall loaded with chimney breasts had caused the joists to 
|“ buffle.” The wall ought to have been very carefully taken down, 
and the bricks from it shot into a lower part of the building. The 
| men employed to take down the wall were not proper persons for such 
work. ‘There ought to have been a skilful person to superintend ; 
but Mr. Lewis's orders as to the removal of the bricks were quite 
proper. Mr, William Rishton, surveyor of buildings to the corpora- 
tion, agreed with Mr. Newlands as to the proximate cause of the 
accident, adding an opinion that no accident would have occurred 
if Mr. Lewis's orders had been attended to. ‘The jury were somewhat 
divided in opinion, the verdict of the majority being “ Death by mis- 
adventure, with blame to Mr. Lewis for not having engaged com- 
petent workmen, while a minority of four was “ Misadventure without 
blame to Mr. Lewis.” A verdict of “* Misadventure” was recorded. 
In the case of the Tithebarn-street building, which was also being 
taken down that alterations might be made, two men were work- 
ing on the upper floor of the building, when the flooring gave 
way with a fearful crash. The men were precipitated to the lower 
storey, along with a mass of bricks and rubbish, and one when 
taken out wus found to be dead; his companion was nut dangerously 
injured. At the inquest on Friday, Mr. Rishton expressed the 
following opinion as to the cause of the accident:—* 1 have exa- 
mined the ruins, and found the planks and joists very much decayed, 
and I am much astonished that the flooring should have remained 
so long after the men commenced to pull down the building. I think 
the cause of the accident was that the continual ‘ swagying’ of the 
floors caused the walls to bulge until the joists had no hvid, and then 
fell. Iam decidedly of opinion that in this case the floors should 
have been propped from the basement. It is not necessary to prop 
all floors, but 1 consider that before any building is pullea down an 
examination should be made to see if it is necessary. This could 
easily have been done.” ‘Lhe verdict was, “ Accidental death, arising 
from negligence on the part of the contractor.” 

As regards other Liverpool matters, it appears that certain works 
in connexion with the alterations of levels at the north end of 
St. George’s Hall are to be immediately proceeded with. At a council 
meeting held Jast week the proceedings of the Gaol and House of 
Correction Committee included a report from the Governor of the Walton 
Gaol on a report from the Saltord House of Correction, suggesting 
the introduction of steam power into the gaol, in order to make the 
work of the prisoners remunerative and the gaol itself self-support- 
ing. The governor reported that it would not be advisable to intro- 
duce steam power in the Walton Gaol, as it would destroy the efficacy 
of the separate cell system, as the shafts would have to pass from. 
one cell to another, and thus the prisoners would be enabled to com- 
municate with each other throughout the wards. Mr. Anderson, in 
moving the contirmation of the proceedings, stated that it was the 
opinion also of the committee that steam power could not be intro- 
duced under the present separate system; but it might, perhaps, be 
introduced with a good result in some of the large state prisons. It 
was of vast importance that the labour of | one ye in gaols should be 
made remunerative, but it was a very difficult thing to carry out. 
[ Perhaps it is desirable, after all, that it should be so. “ Remunerative 
prison labour” might interfere with honest labour, too often unre- 
munerative outside gaol walls.) The council discussed the subject 
of the remuval and concentration of the public offices of the town, and 
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Mr. Charles Turner urged that the desirability of centralising the 
offices having been generally admitted, there being now public 
offices in the Town Hall, in Cornwallis-street, Hotham-street, and 
St. George’s Hall, the most suitable site would be a plot of land near | 
the Exchange and the Town Hall, in Exchange-street West; 1,700 
yards of that land being already the property of the corporation, and the 
residue (about 300 yards, at the corner of Rumford-street) being easily 
obtainable by purchase, Mr. Turner estimated the value of this land | 
at £30 a yard, which, together, with £30,000 as the estimated cost of 
the erection of the building itself, would make the total expense of 
the removal about £90,000; the land on which it was proposed to 
erect the offices in Dale-street, estimated as of the value of £6 per 
yard, would be worth £24,000, and the cost of building would be 
£55,000, thus making the expense of the Dale-street scheme 
£79,000, or £11,000 less than that which he (Mr. Turner) advocated 
in Exchange-strect West ; but even supposing there was a difference | 
of £20,000, he thought that sum should not stand in the way of 
erecting an establishment which would answer the purposes intended. 
By adopting this scheme all the otlices would be removed from the 
‘Town Hall, while the mayor would still retain his official residence in 
that building, and be in very close proximity to the whole of the 
public offices, an advantaye which the Dale-street scheme did not 
possess. Mr. ‘Turner, in conclusion, moved that the subject be re- 
ferred to the finance committee (a special committee, which was 
some time ago appointed, not having been able to agree upon a re- 
port as to which scheme was most advisable), and to report to the 
council as to the propriety of carrying out the Exchange scheme. 
On the other hand, Mr. T. L. Hodson advocated the Duale-street 
offices as the cheapest, most central, and as beingin every way superior 
to the other scheme. Instead of the land in Ixchange-street West 
being worth £30 a yard, he had it on very good authority that it was 
worth from £45 to £50, while it would be almost impossible to 
secure the small lot of 300 yards without paying an almost fabulous 
price for it. After a good deal of discussion Mr. Turner’s proposi- 
tion to refer the matter to the finance committee was rejected, and an 
amendment in favour of centralisation on the land in Dale-street was 
adopted by « majority of twenty-seven to sixteen. ‘To the Liverpool 
Docks and Harbour Board some statistics have been submitted as to 
the wrecks during the past year, the number of vessels which have 





| menced forthwith ‘under the direction of the engineer. 


| person should be permitted to sell drugs or dispense medicine without 


a certificate of competency from some duly constituted public autho- 
rity (due regard being had to the case of individuals already esta- 
blished in trade); that in all cases the sale of poisons ought to be 
regulated by act of Parliament ; that the adulteration of food having 
been proved to exist to a very large extent, and the consequences 
being most injurious to the public, both in sanitary and commercial 
peints of view, while great benefit has resulted from the inspection of 


certain articles of food, corporate and other local authorities ought to | 
| possess the power of inspecting all food offered for sale; and that the 
' vendors of food injuriously adulterated should be subjected to a 


penalty. acs : ; 

The Ipswich Dock Commissioners have determined to erect landing 
stages on either side of the channel above the lock. - One is in pro- 
gress and will be finished in a short time, and the second is to be com- 


The new line of telegraph to the continent vid Norwich seems to 
meet with several obstructions. The posts have been erected as far 
as Newmarket for several weeks, but objections have been raised to 
carrying them through the town, and it is supposed that the wires 
will be laid underground. 

The Bradford Chamber of Commerce have been considering an 
important question, the formation of an association for encouraging 
the growth of wool. The question necessarily involved the discussion 
of others of vital importance, not to the worsted trade, but also to 
all the woollen trade of the kingdom. Asan adequate supply, especially 
of long bright-haized wool for the worsted trade, could not be obtained 
in this country, or for any length of time if the trade progressed as 
| it had done for years, the question naturally arose, how was it to be 
obtained ? The reply to this was, that it was necessary to spread as 
large an amount as possible of practical information on the subject, 
in those countries where wool is chiefly grown. Mr. Rand drew 
attention to India, China, and Japan, in which countries, it was pos- 
sible, large quantities of wool might be found. Similar views were 
expressed by Mr. Morris, of Triangle, near Halifax. Mr. Whitworth 
went at great length into the subject, showing that the object enter- 
tained was similar to that of the Cotton Supply Association, to give 
all necessary information on the subject, but not on any account to 





entered and quitted the port, and the consumption of oil and wicks at 
the lighthouses :—From the return of wrecks in Liverpool Bay it ap- | 
peared that during last year (1858) twenty-five vessels were wrecked. 
Of these twelve were totally lost, and the remainder, with a few ex- 
ceptions, either raised or removed. Other statistics presented showed 
that, during 185%, 16,726 vessels passed inwards, through the Victoria 
and other northern channels, to and from Liverpool. This makes a 
total intercourse of 34,402 vessels, During 1857 the total intercourse 
was 89,139. The Liverpool timber trade decreased last year about 
13 per cent.; on the Clyde the decrease is stated to have been 59 per 
cent. The Library and Museum Committee of the town council have 
been authorised to make the following expenditures:—For the 
botanie gardens, £1,500; Derby museum, £1,250; central library, 
£2,300; lending library, £1,750; making a total of £6,700. A new 
organ for Trinity Church, St. Aune’s-street, built by Messrs. Gray 
and Davison, is to be supplied with wind by bellows worked by 
hydraulic pressure. <A special meeting of the Docks and Harbour 
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form themselves into a wool-growing association. Mr. Whitworth 
concluded by moving :—“ That a committee be formed for carrying out 
the object named, and that the Chambers of Commerce in Leeds and 
Huddersfield be requested to co-operate with them in carrying it out. 
After some discussion the motion was put and carried. The con- 
sumption must indeed be becoming increasingly enormous, which 
renders such an association necessary, as the total receipts of wool 
from Spain, Germany, other countries of Europe, British possessions 
in South Africa, British possessions in the East Indies, British settle- 
ments in Australia, South America, &c., have advanced as follows of 








indiscriminate sale of poisons has frequently led to serious results, no | in Lower Broughton, Manchester, may be noted. The schools are 
| Gothic, and have been erected at a cost of about £1,600, from the de- 


signs of Messrs. Bournan and Crowther, architects. —A mechanics’ hall 
has been inaugurated at Egam, Derbyshire.—It is proposed to build 
public assembly and reading rooms in connexion with the Bath Hotel, 
at Tynemouth.—It is anticipated that in the course of next summer a 
convent will be built in Nelson-street, North Shields, and that it will 
be occupied by Sisters of Mercy.—A new church is proposed for the 
parish of St. Mary, Peterborough. The designs have been prepared 
by Mr. Evan Christian, architect to the Ecclesiastical Commissioners. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
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The present aspect of the iron market is rather quiet, with a prospect of 
arise in prices towards the end of the month. At the last quarterly 
meeting pricee were unaltered, but the general impression was, that most 
descriptions of Staffordshire iron would advance 10s. per ton at the next 
meeting. Other metals have been on the rise lately, viz., tin, copper, and 





late years :— 


Total Imports. 

49,243 093 Ib, 
65 713,761 
76,813,855 
65,2. 5,462 
62,592,598 
70,864,847 





Board was held on Saturday for the purpose of considering 
the provisions of the bill lodged by the late provisional 
board, for borrowing money for the construction of works | 


on the Liverpool side of the Mersey. The discussion extended 
to great length. It appears that in spite of the commercial 
disasters of last year, the revenue of the dock estate has increased 
£571 over the revenue of 1857, the largest year of revenue known. 
This is highly satistactory, and the new board have determined to go 
to Parliament by a majority of fifteen to six. The object of the bill | 
is to raise £300,000 for the construction of some works at the north 
end for the purpose of improving aud extending dock accommodation, 
&c. In the course of the debate the chairman of the board (Mr. C. 
Turner) said, that with regard to works in progress at Birkenhead, 
Mr. Hartley made a report to the solicitor towards the end of 
December, in which he stated that the wall on the north side of the 
Great Float was about one-third built; 50,000 cubic yards excavated |! 
for the low water basin; about one-half of the new north wall for en- 
closing, the Woodside basin proceeded with, and about 100 ft. of the 
river wall; and that the works at the large new lock for entering the 
enlarged Morpeth Dock were progressing. The expenditure during | 
the year upon the works (exclusive of the contracts) was £115,000 ; 
the number of men enployed in the formation of the docks was 
1,860; and this number was being added to constantly, as the men 
were able to get to work at different points. The weekly expendi- 
ture averaged about £1,000. Some able observations were made at a 
meeting of the Liverpool Architectural Society an evening or two 
since by Mr. ‘I. D. Barry in reterence to the laying out of cemeteries, 
The leading points insisted on were, that cemeteries should be at such 
a distance from towns as that no great expense would be incurred in 
reaching them, but not so near as to allow the possibility of any 
effluvia arising that would be injurious to the inbabitants—not nearer 
than a quarter of a mile nor further than two miles would be about 
the distance ; that a dry sandy soil was most desirable; that a ceme- 
tery should occupy a high site, with a view to keep it dry and to favour 
the drainage; and that, as a general rule, the size might be about 
half an acre to every 1,000 of the population. 

The Liverpool Albion says:—“ A new company, ‘ the Great Ocean 
Telegraph Company, limited,’ is about to undertake the laying of a 
cable across the Adantic. ‘The operations of this company are, it 
appears, based upon Allan’s system of ocean telegraphy, and a speci- 
men of their rope is now exhibiting in the Underwr'ters’ Room. It 
has received, so we are infvrmed, the approval of some of the first 
scientific men of the day. The principal feature of chis system 
of telegraphy, besides the production of electricity most effee- 
tive for working long distances of submerged wire, is a deep sea 
rope or conductor, combining the maximum of conducting power and 
strength with the minimum of bulk, weight, and specilic gravity, 
thereby rendering its safe submergence in ocean depths a simple 
mechanical operation. The conducting power, we are told, is greater 
relatively by 120 per cent. than that of the late Atlantic cable, whilst 
the insulating medium is much thicker, and prepared so as to with- 
stand heat and pressure. Under this system it is calculrted there 
will be comparatively an economy of 40 per cent. on the fist cost of 
construction, besides 50 per cent. on the working. We believe a 
gentleman is now in Liverpool on behalf of the promoters of the new 
company, and that the support of some of our leading merchants will 
be given to the project.” 

The cable for the Indian telegraph from Suez to Aden, manufac- 
tured by Messrs, Newall and Co., is expected to be despatched from 
Liverpool towards the close of this week. ‘I'wo vessels will be em- | 
ployed on the service. 

Several railway accidents are reported. Near Bolton, yesterday 
week, a train of twelve coal-wagons was run into by a passenger 
train. ‘Three of the coal-wagons were smashed, and the passengers 
sustained a smart shock, one lady having a tooth knocked out.—On 
the same day an accident occurred on the Shrewsbury and Hereford 
line, at Craven Arms, twenty miles from Shrewsbury, and seven from 
Ludlow. The Shrewsbury and Hereford Railway is a single line 
only, with sidings at the various stations. ‘The 10 a.m. train from 
Ludlow is due at Craven Arms at 11°38, and at the same time a 
luggage train from Shrewsbury is arranged to meet it there, and so 
to pass each other. They met as usual, but the driver of the luggage 
train rather overshot his mark, and his train instead of remaining in 
the siding passed the junction, going on to the main line, where the 
passenger train was slowly moving on. With a dreadful collision 
and crash the luggage train separated the passenger train, and 
smashed two carriages into splinters. Four persons were rather 














seriously hurt; but in none of the cases is any danger apprehended. 
An important meeting was held at the Manchester Town-hall on | 
Monday —the mayor presiding —to take into consideration the | 
interesting question of the adulteration of food, and the means to be | 
adopted to prevent the injurious results arising from the indiscriminate | 
sale of poisons, and the dispensing of impure drugs and medicines. 
The resolutions adopted were to the effect that, inasmuch as the 


| will have to be lengthened by a temporary expedient. Some thirty or 
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396,449 ,, 
106 121,995 ,, 
99,300,446 ,, 
) an a Oe a ae 116,211,392 ,, 
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A schooner, named the Jane Jackson, has been launched from the 
shipyard of Messrs. Atkinsonand Thompson, Knottingley, near Ponte- | 
fract. She is built for Messrs. Morris and Jackson; and being too long 
for the locks upon the Goole Canal, in her passage to Goole, the locks 


forty tons of water will also have to be let into her, in order to depress | 
her sufficiently fur passing under the bridges. For some years past 
the building of vessels has greatly increased at Knottingley, but 
their size has been limited by the contracted dimensions of the 
bridgeways and locks. In consequence of this a memorial has been 
prepared and signed by the most influential inhabitants of Knottingley, 
requesting the board of the Aire and Calder Navigation Company to 
increase the facilities in these respects upon the Goole Canal. \ 
The following is a concise “summation” of the deliveries of coal, 
culm, and cinders from the North of England to London in 1857 and 








S08 :— 
1858. 

Mode of Delivery. Tons. 
Sea-borne.. « 0c ee 3,266,446 ee 
MOMWAFS 2c ce ce 1,190,521 we 
Canals 


20,224 
The total deliveries were, therefore, 4,477,199 
4,366,529 tons in 1857. It will be observed that railways and canals 
have hardly maintained this kind of traffic so well as in 1857. 

The Leeds Chamber of Commerce has been discussing the question 
of the cultivation of flax in India; and it has been agreed that a Flax 
Supply Association shall be formed in connexion with the chamber. 
A letter read to the meeting on the subject expressed an opinion that 
Kuropean seed must be used in India to obtain a satisfactory 
growth, and stated that arrangements had been made for sending 
some of the best seed out. 

At the Cambridge Sessions, on Thursday and Friday, the Cambridge 
as Company appealed against the valuation of the property by the 
guardians, and tie rates tounded thereon. Three counsel appeared 
on each side, and the proceedings were very lengthy, several gentlemen | 
of experience in gas-works being examined on a host of minute de- 
tails. ‘The Recorder, in giving judgment, decided that the valuation 
should be amended, aud that the company should be rated upon 
£1,700. On the one hand he had before him £750, and on the other 
£2,400 as a proper valuation ; and from these sums he had drawn his 
own opinion. Mr. O'Malley, Q.C., for the company, said he must 
really ask the court for a case for the opinion of a superior tribunal. 
The Recorder said he had no objection to grant one, and he would 
respite the appeals against the rates from session to session, until the 
decision of the court above bad been obtained on the valuation.—Costs 
reiused on both sides. 

A long timber bridge at Bardney is in such an unsatisfactory con- 
dition, that the Great Northern Company propose to replace it with 
a brick and stone structure. The contract—the amount of which is 
stated to be £10,000 —has been taken by Messrs. Jay, of London, the 
builders of King’s Cross terminus. i 

A meeting has been held at Watton, Norfolk, for the purpose of 
providing a gas supply for that town. Mr. Childs, engineer, ex- 
plained the nature and probable cost of the works required, estimating 
the expense at £1,200. It was agreed that a limited liability com- 
pany should be formed for the purpose of raising this sum; and shares 
to the amount of two-thirds the required capital were subscribed for 
on the spot. 

The Norfolk Agricultural Society has determined to make an altera- 
tion in its twenty-sixth ru’e, so as to render membership compulsory 
on the part of all exhibitors of implements. Hitherto exhibitors of 
newly-invented implements have been exempted. 

In some establishments at Sheffield there is still rather a scarcity 
of employment, but it is stated that most of the manufacturers com- 
mence the new year with a fair supply of orders. There is an im- | 
provement in the file trade, which has for a considerable time been in | 
a drooping condition. There is also a brisk demand for most descrip- | 
tions of cutlery. The local Jndependent states that a French file- 
cutting machine, which was recently exhibited at Leeds, has been 
purchased by a Leeds firm, and that material improvements have | 
been made in the Lancashire file-cutting machines. 

The Bury St. Edmunds Free Press makes an announcement of con- 
siderable interest—viz., that the projected* direct railway from that 
town to the metropolis will not be proceeded with during the present 
The plans, it is added, will be available for next year. 

As regards building mutters, the completion of new church schools 














lead, and the year opens with every probability of a good business being 
transacted at current rates. 

Raits.—The unsettled state of political affairs on the Continent has 
checked advances, otherwise we should doubtless have seen better prices. 
Most ofthe leading makers are now asking £6 i5s. per ton, nett cash, for 
ordinary merchant specifications. Fishing pieces £8 f.o.b. in Wales, and 
cast iron chairs £4 per ton f.o.b. Clyde. 

Scorca Pia Iron.—There has been a moderate business done in war- 
rants, and the closing quotations are, for cash, 53s, 9d.. and 55s, three 
months open, for mixed numbers, G.M.B. f.o.b. in Glasgow The 
shipments for the week ending the 19th inst. were 4,700 tons against 7,400 
tons the corresponding date last year. 

SrgLTER can be readily had at £22 15s, per ton on the spot, and we hear 
some parcels have changed hands at a lower figure a day or two ago. 

Copper is very firm at the advance noticed last week, and another rise is 
anticipated very shortly. 

Le aD.—Market firm, with an upward tendency. 

Tin remains the same. The inquiries for foreign are not quite so 
numerous. 

Tix PuLates are in good demand—higher rates are not improbable, 
MOATE and CO., Brokers, 

65, Old Broad-street, London. 
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Coast Drrences. — By direction of the War Department 18- 
pounder tield batteries are to be provided at Gravesend and Tilbury, 
and notices have been issued for tenders to construct gun-sheds for 
the same. Numerous heavy guns for the coast defences have re- 
cently been forwarded from the Royal Arsenal, and similar orders 
have yet to beexecuted. In consequence of the demand for this de- 
scription of ordnance a large number of guns has been supplied 
from the Low Moor and other foundries, but it is anticipated that 
the Royal Standard Foundry for casting iron guns, erected at this 
arsenal since the Russian war, at a cost of £110,'.00, will hereafter 
prove equal to the exigencies of the service. This vast establish- 
ment has hitherto proved comparatively unproductive; but the 
guns recently cast and tested are found fully up to the mark, and 
the great difficulty which formerly existed as to the fusion and the 
description of metal required has at last been removed. 

Tue Sewace Rare.—A contract has been concluded under 
which the Bank of England are to supply the Metropolitan Board of 
Works with the £3,000,000 which that body are empowered by the 
act of last session to raise on loan between now and 1864. The 
umount is to be drawn at intervals, according to their requirements, 
and is expected to be called up at the rate of about £500,900 or 
£1,000,0U0 per annum. ‘The interest is to be 33 per cent. ; and the 
payment of this, together with the ultimate discharge ofthe principal, 
is to be etlected out of the assessment of 3d. in the pound, which the 
board are empowered to levy for forty years on the annual value of 
the property in the metropolis, under the designation of “the me- 
tropolis main drainage rate.” The produce of that tax during the 
earlier period of its term is estimated at about £150,000 or £160,000, 
but it will gradually increase with the constant improvement in the 
worth of real estate in London, and it is thought, therefore, that the 
entire extinction of the loan will take place within thirty years. 
The loan will be represented by bonds, which, in addition to the 
security of the 3d. rate, will enjoy the guarantee of her Majesty's 
Treasury, power being given by the act tor appropriations from the 
Consolidated Fund to meet, in case of need, either principal or 
interest. 

New Sreamers.—Messrs. Martin Samuelson and Co., iron ship- 
builders of this town, have commenced the construction of two large 
steamers for the Atlantic Royal Mail Company, which from their 
dimensions alone will far surpass any vessels of the kind ever con- 
structed in Hull. They are of equal size, the length being 330 ft. ; 
beam, 38 ft.; depth, 24 ft.; and of a nominal horse power of 600. 
They will be constructed on the paddle principle, and no labour will 
be spared to make them models of perfect workmanship. Messrs. 
Samuelson guarantee a speed of 20 miles per hour in still water. We 
may also add that Messrs. Earle are building a screw steamer of 
1,000 tons burden, for the Baltic trade, and two small steam tugs 


é 


| for the Liverpool and Leeds Steam Navigation Company.—Hull 
' Herald. 
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ON THE ROTATION OF A SOLID BODY ROUND A 
FIXED POINT. * 
THE GYROSCOPE 
By Joun Riesr, A.B. 


Tne rotation of a solid body round a fixed point is one of the most 
interesting in the range of physical science, for although the 
mechanical construction of such a movement is beset with difficul- 
ties, and it is by no means easy to forma correct mental picture 
of it, yet its investigation is necessary for the examination of the 
movements of all bodies moving freely in space, from the planets 
in their orbits to the smallest projectile which wings its way along 
the surface of the earth. In fact, the first step in consideration of 
the movement of any free solid body is to resolve that movement 
into two; one, of translation, which takes place as if the whole 
body was concentrated at its centre of gravity, and as if the forces 
which actuate all its particles were transferred to that point; and 
the other, of rotation round that point considered as fixed. 

It is this latter kind of motion that I propose to study in the 
present instance, and in doing so, it is not my intention to enter 
upon the problem in all its generality. The most eminent mathe- 
maticians have directed their attention to the general problem ; 
the laws which govern it have been deduced from the general 
equations of motion, and very elegant constructions given for the 
paths of the instantaneous axes, &c. I intend merely to take the 
practical and popular method of demonstrating by models certain 
peculiarities, and then showing how the simpler laws of motion will 
enable us to account for results apparently paradoxical. I believe 
this problem was first investigated with a view to explain the pre- 
cession of the equinoxes, and the nutation of the earth’s axis ; and 
various claimants appear for the honour of having first constructed 
an instrument for the purpose of illustrating the laws of rotary 
motion to which these phenomena are due. It is most generally, 
however, attributed to Bonenberger, and such an instrument, 
variously modified, has occupied the attention of the curious for a 
considerable period. 

In 1852 M. Leon Foucault conceived that it might be used to 
demonstrate the rotation of the earth, and having succeeded, after 
extraordinary patience and industry, in obtaining an instrument 
sufficiently accurate and sensitive for the purpose, he not only 
made evident the direction of the diurnal rotation, and indicated 
its amount, but showed that the same means might be made avail- 
able in finding the points of the compass and the latitude of 
the observer. These experiments were made public at the same 
time as the celebrated pendulum experiment, and a lucid descrip- 
tion of them will be found in the “ Comptes Rendus” of the 
Academy of Sciences for that year. 

To M. Foucault is also due the name of “ gyroscope,’ which 
the instrument now Yenerally bears. 

My object in the present communication is to supply an expla- 
nation of the movement of that instrument, based on simple 
mechanical principles, which will account for all its peculiarities, 
and show their dependence on the known laws of motion. 

The common gyroscope is an attempt to represent mechanically 
the movement of a solid body round a fixed point. In the earlier 
ones, such as Bonenberger’s, this body consisted of a sphere, or 
slightly oblate spheroid of brass, mounted on a steel axis coincid 
ing with its axis of figure ; latterly the spheroid has been replaced 
by a fly-wheel, having a heavy rim, similarly mounted, and this 
body, which may be called the moveable (since it is the part of the 
instrument which has the greatest freedom of movement) is 
mounted on pivots, set at the opposite extremities of the diameter 
ofa brass ring. It is thus in the position of a body capable of 
rotating round a fixed axis, but when this ring in turn is 
mounted on pivots at the extremity of a diameter perpendicular to 
the former, and these pivots are supported by another ring, or a 
semicircle, which is free to move round an axis perpendicular to 
the line joining these points, we have suspended the moveable so 
that its axis of figure can move freely in every direction. 

The intersection of these three axes is the fixed point in the 
moveable through which its instantaneous axis of rotation always 
passes. In Foucault’s gyroscope the fixed point coincides with the 
centre of gravity of the moveable. In Fessel’s it is situated at a 
considerable distance from it. I intend in what follows to allude 
always to the former, 7.e., the concentric, gyroscope. And it is 
necessary to observe, that it is not a perfect illustration of the 
movement of a body revolving freely round a fixed point, but 
merely a mechanical approximation to it, for the friction on the 
different pivots, and more particularly the inertia of the rings 
(which are connected with the moveable, although not partaking of 
its rotation), considerably modify the result. 

I may here be permitted to remark upon the absence of any 
account of the gyroscope from the standard works on mechanics, 
Many are induced to examine it, attracted by the novelty of its 
movements ; but, when they seek information as to its theory in 
the usual works of reference, are disappointed. Poisson has indeed 
given the equations of motion for a solid of revolution, suspended 
upon a point on its axis of figure. And last year Major Barnard, 
in an article published in “ Silliman’s American Journal”’ for July, 
has applied Poisson’s analysis to this particular case. In that 
article Major Barnard has, by making certain assumptions, ob- 
tained the first integrals of these equations, and has thus deduced 
the true theory; but his method is open to the grave objection 
that he treats the comparatively simple case before him as a de- 
duction from the extremely complex general problem in which the 
body may be of any form whatever, and so requires his readers to 
encounter all the difficulties which beset the abstract and general 
question, before bringing them to his result. 

Last year my attention was first drawn to this instrument, chiefly 
attracted by the prestiye of M. Foucault's experiments. That gen- 
tleman, when attending the meeting of the British Association in 
this city, remarked to my friend, Mr. S. Yeates that he believed no 
one in this country had succeeded in repeating his experiments, 
and suggested to him to do so. Mr.S. Yeates accordingly put 
some adjustments to a gyroscope which he had at the time; and 
subsequently I undertook to assist him in rescuing our mechanical 
skill from the imputation of failure so cast upon it. In this 
attempt we were met by innumerable difficulties, arising from the 
apparatus not having been originally constructed for any purpose 
requiring such extreme accuracy, but, after some time, succeeded 
in obtaining satisfactorily that experiment which is designed to 
show the latitude of the place where it is performed. Mr. Yeates 
then undertook to produce an entirely new instrument more suit- 
able to the purpose, and it is still in progress. 

While thus engaged, the peculiarities of the gyroscope were 
brought prominently under my notice, and I felt dissatisfied with 
the popular explanation of the fixity of the plane of rotation, &c. 
Accident then brought under my observation a letter written in 
Tue Excrneer by Mr. Edmund Hunt, of Glasgow, in which he 
described a novel experiment. I immediately wrote to him, and 
take this opportunity of expressing my obligation to him for his 
frankness and courtesy in responding at considerable length, giving 
me full details of his investigations, and directing my attention to 
Major Barnard’s paper, already mentioned, which at that time I 
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had not heard of; nor could I then obtain it. And it was not 
until after the following theory had occurred to me that I had an 
opportunity of reading it. = ° 

If we take a gyroscope, and give a rapid rotation to the move- 
able, that property which is called the fixity of the plane of rota- 
tion first attracts the attention. The axis of the fly-wheel, which 
was before capable of a perfectly free motion round the fixed 
point, now sensibly resists any eflort to change its direction ; and, 
if the effort be continuous, will move off in a plane at right angles 
to that in which the deflecting force acts. The easiest way of show- 
ing this is by attaching a weight to one extremity of the axis ; the 
weight is apparently supported and carried round in a horizontal 
plane. The insufliciency of the popular explanation of this phe- 
nomenon appears upon a very superficial view. it is true, that if 
a force be applied to a body in motion in a direction inclined ; 
to the direction of that motion, the body will not obey the 
impulse as if it had been at rest; but it does not appear how 
a force applied to the extremity of the axis of figure (round 
which the moveable is rotating, and which is consequently at 
rest) will cause that point to move off at right angles to 
the direction of that applied force. On the contrary, we are 
justified in asserting that the ordinary laws of motion require 
that that point, being free and at rest, will commence to move 
in the same direction as the force, and that such is actually the 
case is confirmed both by experiment and theory. In fact, Mr. 
Hunt, in the letter referred to above, drew attention to the fact that 
if a gyroscope be suspended so that the fixed point be at a con- 
siderable distance from the centre of gravity (which is effected by 
attaching to the first ring a rod in the continuation of the axis of 
figure, suspending this rod at its centre, and adding a counter- 
poise), we will find that the balance being slightly disturbed by 
altering the position of the counterpoise on the rod, and the instru- 
ment being let go from a state of rest (after imparting the proper 
rotation to the moveable), it will commence to move round the 
point of suspension by describing small recurring curves in vertical 
planes, which he calls cycloidal curves, with the cusps turned up 
or down according to the end of the rod observed ; clearly showing, 
that when first abandoned to the influence of gravity, the ex- 
tremity of the axis does commence its movement in the vertical, 
although it is soon diverted from that direction by causes to be ex- 
plained further on. : 

So much for experiment. Major Barnard’s theoretical researches, 
founded on Poisson's analysis, also lead him to the same conclu- 
sion, which is manifestly the true one, viz., that the apparently 
horizontal motion is really, at the commencement at least, the 
result of an infinity of small recurring curves which carry the 
extremity of the axis back into the horizontal plane after it has | 
been displaced therefrom by the application of the weight. These | 
curves are treated by Major Barnard as infinitely small, but can be | 
easily made large enough to be perceptible. Mr. Hunt's experi- | 
ment is an instance of this, but I prefer the following arrangement, | 
which can be easily fitted to any concentric gyroscope :—To the 
first ring of such an instrument attach a long light wand of deal, | 
about } of an inch in diameter and 30 in. long, so as to lie in the | 
continuation of the axis of revolution of the moveable. This will, | 
of course, destroy the equilibrium, and a weight must be hung on 
the opposite extremity of the axis to counterbalance it, so that the 
effect of the weight or wand will be exactly equa! in giving to the 
moveable, when not enducd with any initial rotation, a movement | 
round a horizontal axis. It is evident, then, that whichever of the | 
two we attach to the instrument when in rapid motion, the effect 
ought to be the same, if we except the additional resistance of the 
air to the movement of the wand. We find, then, that when the 
weight only is attached, the point of the axis appears to move off 
steadily in the horizontal plane, and no curves are apparent, but 
when the weight is removed and the wand replaced, its extremity 
describes a series of well-defined recurring curves, having their 
cusps turned up and lying in the horizontal plane, and these curves 
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are smaller and more rapidly performed when the rotation of the 
moveable is rapid, and are larger and occupy a greater time in their 
description as the velocity of that rotation declines. 

In seeking to ascertain the nature of these curves, and the other 
laws of the problem, it will be convenient to consider the moveable 
asa sphere, in the first place. By so doing we separate the effect 
of the centrifugal resultant which has considerable influence in the 
case where it is a fly-wheel with a heavy rim, and we can subse- 
quently see how far that force modifies the results so obtained, 

This sphere, being suspended freely on a fixed point at its centre, 
is capable of rotating round any diameter, and the question is 
reduced to this:—‘If an initial rotation be imparted to the 
moveable round a particular diameter, and a weight be then applied 
to the point where that diameter cuts the sphere, to find the path 
described by that point.’’ Let us call that point A. We will 
then suppose the weight to act as by a succession of equal 
impulses in indefinitely small equal portions of the time. And 
we see that, during the first of these periods, the body is 
solicited by two rotations, first, the initial one round an axis 
passing through A; and, second, the one due to the action of 
the weight round an axis in the horizontal plane, and perpendicu- 
lar to the former. We have only then to apply the ordinary rule 
for compounding rotations, and we have the position of the axis 
round which the initial movement will take place, and the velocity 
of that movement, viz., round an axis in the plane of the other 
two, and dividing the angle between them, so that the sines of the 
parts are in the inverse ratio ofthe angular velocities. The new 
axis lying then in the horizontal plane, it is evident that the first 
movement of the point A will be in the vertical, i.¢., in the direc- 
tion of the applied force (Q.z.D.) Now, if we suppose that at the 
end of the first small interval of time the weight were withdrawn, 
the sphere (not being subjected to any external influence) would 
continue to rotate round this new axis, and the point A would 
describe a small circle round the extremity of that exis, with 
an angular velocity equal to the square root of the sum of squares 








of the two angular velocities so compounded, (This can easily 


be illustrated, in the arrangement already described (Fig. 1), 
by giving a smart impulse to the end of the wand, when the 
whole is in equilibrium.) But in the real problem an addi- 
tional impulse is supplied by the continuous action of the 
weight during each successive period. Thus if we suppose in Fig. 2 








that aa’ represents the intersection of the horizontal plane with 
the sphere, to the surface of which the motion of the point A is 
confined; and A, as before, to be the intersection of the axis 
round which the body rotates, before the weight is applied ; then 
let C be the position of the new axis obtained by dividing the 
augle between the two axes of the rotations which we seck to com- 
pound, in the ratio mentioned above, é.¢., so that 


Sine of the angle subtended by AC The angular velocity due to weight 


Sine of (90° — angle subtended by AC) : The angular velocity originally impressed, 

During the first interval the point A may be supposed to have 
described an are, AA’ of a small circle round C, and the rotation 
due to the next impulse of the weight must then be compounded 
with that round C. Its effect will manifestly be to alter the axis 
of rotation to some point, C’, and the next element of the curve will 
be described round that new centre, and so on—the instantaneous 
axis moving along the line aa’, while the point A describes arcs of 
circles round its consecutive positions. Now, if the initial angular 
velocity be very small, the movement of C along the great circle 
aa’ will be very rapid, and the curve AA’A” will approximate to 
a vertical great circle ; and in the particular case where the initial 
velocity is = O, the point A will describe a vertical great circle, 
and the case be resolved into that of a pendulum. 

But in the case of the gyroscope the initial angular velocity 
being generally large, and the applied force small, the movement 
of C along aa’ will be slow and nearly uniform, while the point A 
moving round its consecutive centres of rotation, with a consi- 
derable and nearly uniform angular velocity, will be constantly 
accelerated as those centres become more distinct, until it reach 
a point B, where it will be found in the vertical passing through 
C. That point will be the lowest in the curve, and, after passing 
through it, A will rise, constantly approaching C, and_ therefore 
moving with constantly diminished velocity, until at A it again 
coincides with the instantaneous axis; and all the circumstances 
being now the same as at the commencement of motion, it follows 
that a new curve will be described commencing at Aj, and thus A 


| will, during its progress round aa’, describe a series of recurring 


curves whose cusps lie upon that line. We see now that, no 
matter how great the velocity of the moveable, the weight can 
never be said to move along the horizontal line, but approaches 
more nearly to it as that velocity is increased and the weight 
diminished, while the instantancous axis always continues in the 
horizontal plane. 

We will see hereafter that both these conclusions must be 
modified when we introduce all the conditions of the real problem, 

It may be interesting to examine the nature of the curves so 
described. Major Barnard shows that ina particular case, i.c., 
when a certain degree of approximation is used, they are cycloids. 
We have seen that in another particular case they become great 
circles of the sphere, and the following method proves that they 
never are true cycloids, but approach that form as the limit where 
the angular velocity of the moveable is infinite, or the disturbing 
force cipher. 

Let us, in the first place, suppose that the initial angular velocity 
is So great in proportion to the disturbing one, that we may sup- 
pose it uniform during the description of the curves, neglecting 
the small increase and decrease which it receives from the disturb- 
ing force or weight. It will be easily seen that at this degree of ap- 
proximation we may regard the movement of C along aa! as uni- 
form also. 








Let O(Fig. 3) be the centre of the sphere or fixed point, 


» @ 4, be the initial angular velocity. 

» @ 4, be that due to the action of the weight in the 
time dt. 
» Rk ,, be the distance of A from the centre O, 
» W 4, be the angle subtended at O by AC. 
dé ’ 
» @ 4, the angle AC’ A’, so that a = 
sin y a. a. Ra 
Then — ea ala y ae CA = Ry=—. 


Now let us take two consecutive normals C' A' and A"C", and 
ca]l the first m, and let fall the perpendicular C' P, 


Then on = C"P = C'C" cos (@ + dé) = ~ cos (0 + dé), 
c w 


10 Ri 
But dt = : *daa= = cos (6 + dé) dé.. n' Ra sin 6’. 
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Now draw the tangent at C", and erect the perpendicular C"D, 


: a 
and we sce that C"D is constant and equal to a consequently the 
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curve is a cycloid, and the diameter of the generating circle is 
Ra ‘ a P 
-;» @ quantity so small as to be invisible, except when we in- 
wo 


crease considerably the distance Jt, This notation gives us the 


. a Ra r 
distance between the cusps equal to — . We also perceive that 
wr 


: one . . cs 
the time of describing the entire curve is = —, and, consequently, 
w 


independent of the magnitude of the disturbing force. 
For a given value of w, therefore, the horizontal movement of 
the point A round aa’ will vary as the distance between the cusps ; 


rR z : = 
i.€., as —> +a; te, asa. In general, it will vary as that dis- 
wW 


tance, directly, and as the time of describing it, inversely, 4.¢., as 


mw Ra 


ws Ra 
cum} 64. a8 “- 


w 


Ww 


which agrees, as it manifestly should do, with the expression for 


| the velocity of the instantaneous axis given by Airey, in his 
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mathematical tracts, in the case where the disturbing force is 
supposed to pass always through the instantaneous axis—a case 
of which we have no example in practice, that I know of. : 

We have seen now that the curves are cycloids in the particular 
case which is the limit to which the actual problem tends, when 
the ratio of the initial velocity to the disturbing one is infinite. It 
remains to examine if the curve practically described is similar or 
not; and we sec at once that it is not; for ona slight considera- 
tion of the construction it will appear that the movement of C, in 
place of being uniform along aa’, is greater at A and Ai than at 
the intermediate points ; and this reduction in the velocity of C is 
not compensated by a corresponding alteration in the angular 
velocity of the normals; for, during the movement of Ain the 
downward branch of the curve, the angular velocity is constantly 
augmented, until it reaches a maximum at the lowest point of the 
curve, and is then similarly diminished during its ascent. Con- 
sequently, the angular velocity is a minimum when the movement 
of C is a maximum. 

Heretofore we have supposed the point A to be at rest at the 
commencement of the motion. If, however, it receives an impulse 
at the moment of being abandoned to itself, its initial movement 
will be no longer vertical, but in a direction intermediate between 
that and the circle, which, in obedience to the impulse alone, it 
would describe round an axis found by compounding the rotation 
due to the impulse with the initial one. Thus, if the end of the 
wand in the instrument (Fig. 1) (after removing the counterpoise) 
receive a forward impulse, it will, according to the amount of that 
impulse, either describe a curve such as represented in Fig, 4 or 
in Fig. 5, or move round in a horizontal plane; for, since the 
instantaneous axis due to a forward horizontal impulse will be in 
the vertical plane through A and over it, A will commence to 
move by reason of it in a circle round C. Now, if the radius of 
that circle be sufficiently great, the horizontal motion of A in it 
will be greater than the horizontal motion of C along ce’ (caused 
by the weight), and, consequently, A will precede C and rise, 
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approaching constantly its instantaneous centre, until at B it 
reaches a point where the action of the weight corresponds with 
the movement of A round C; it will then commence to descend, 
increasing the distance from.C until it reaches the lowest point B’, 
and so on. 

If, however, the impulse be very small, the movement of C 
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along ec’ (Fig. 5) will be greater than that of A, and C will pre- 
cede A, the curve becoming flattened, as represented : and, lastly, 
jt is evident that a certain impulse may be found which will have 
the effect of obliterating the curves altogether, when the instantane- 
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ous axis will move along cc’ (Fig. 6), at the same rate as A moves 
along the parallel line. In fact, the impulse must be such as 
. . Ra 
would in the time dt cause a movement in A = = 
Space will not permit us to follow the matter further ; but it is 
easy to see that if a backward horizontal impulse be given, the 
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curve will be such as represented in Fig. 7, being always looped, 
and described under instead of over the line aa’. 

As to the time of describing these curves, it will depend always 
upon the initial angular velocity, and is directly prcportioned to 
the angle described by the normal between the limits ef the curve, 
and inversely as the angular velocity w, for the initial impulse 
passing through the axis cannot alter the value of w; and the 
alteration of it, due to the weight, does not affect the result, 
since the acceleration of angular velocity in the downward branch 
is compensated by a similar retardation in the ascending branch. 

Hitherto we have only considered the case of a spherical body, 
which rotates indiflerently round any axis through its centre ; but 
in the gyroscope the movement is generally a fly-whe el, and when 
we attempt ‘o make such a body rotate round an axis not per- 
pendicular to the plane of the disc, a considerable component of 
the centrifugal force tends to bring the disc into the position 
where its plan will be perpendicular to the new axis. Conse- 
quently, when, in the case of the common gyroscope, the applied 
weight causes the moveable to rotate round a new axis, slightly 
inclined to the original one, a centrifugal resultant is immediately 
called into play, which materially modifies the motion. Treating it, 
however, according to the method already used, its effects become 
manifest, 

Thus, in the simple case of an impulse applied to the balanced 
instrument, we have seen that the point A describes a circle round 
C which remains fixed. If we introduce a force acting on it to- 
wards its instantaneous centre, and proportional to its distance from 
that centre, it is easily seen that the point A should describe a 
spiral, while C moves in another spiral, always converging to the 
former until they meet, and the rotation then continues round A. 
Again, if we seek its effect on the movement of the point A when a 
weight is applied to it, we will find that it will materially alter the 


horizontal, but will describe curves bearing a strict relation to 
those described by A. Thus, the centrifugal resultant being cipher 
at the commencement of the motion, the first element of the curve 
is the same as before; but when A has arrived at A’ (Fig. 8), a 
force proportional to CA’ must be compounded with the weight in 











order to find the magnitude and direction of the new rotation im- 
pressed during the consecutive interval. Let us make A‘W repre- 
sent the weight, and A/C the centrifugal resultant ; then, complet- 
ing the parallelogram, A‘K will represent the magnitude and 
direction of the force to which the consecutive change in rotation is 
due. Let fall a perpendicular on it from C, and produce it back- 
ward through CC', and measure CC’ by the ordinary rule for com- 
pounding rotation ; C’ will be the next position of the instantaneous 
axis; the same construction must be repeated, and it is easily seen 
that C moves along a curve rising above aa‘; that the motion of C 
becomes slower until it passes through a point C, where the normal 
is vertical, and then increases until it reaches the line aa’ again. Ac- 
cording to the magnitude of the applied weight, regarded with refe- 
rence to the shape of the body, initial velocity, &c., will the point C 
be acusp, the summit of a wave or of aloop. When it is a cusp, the 
instantaneous centre becomes for a moment stationary at that 
point, and the centrifugal resultant and the applied weight are 
momentarily equal and opposite. 


FIG.9. 
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We see now how the centrifugal resultant diminishes the magni- 
tude of the curve by shortening its base AAj, for, since it does not 
affect the angular velocity, and the angle traversed by the normal 
is the same as before, the time of describing the curves must be 
the same as in the former case; but the centrifugal resultant im- 
pedes considerably the movement of C along the horizontal, and 
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consequently the distance AA, is reduced, and — nolongerexpresses 
w 

the horizontal movement of A along aa’. 

In experimenting with an instrument such as that represented 
in Fig. 1, it will instantly strike the observer that the curves, 
although well defined at the commencement of the motion, speedily 
become obliterated, and in a few rounds the instrument settles 
down into an equable movement, nearly in the horizontal plane. 
The reason of this will appear when we consider, as already hinted, 
that the gyroscope is only an approximation to the representation 
of the movement referred to in the calculations; in order to be 
perfect, it should be used in vacuo. The rings should have no 
weight. The attached weight should partake of the rotation of the 
body, and friction should be done away with. In the actual case, 
friction and the resistance of the air diminish the rotation, while 
the inertia of the rings and other parts which do not partake of 
that rotation modify the result. Thus the inertia of the first ring, 
which is nearly horizontal, being very considerable round the 
vertical line through its centre, carries the point A through the 
cusp at A, (Fig. 2), with a sensible horizontal velocity. So that, 
instead of commencing the new curve under the same circum- 
stances as at first, it does so with a certain horizontal velocity, 
which, accumulating gradually, finally reaches the amount re- 
quisite for the horizontal movement of A. Again, the friction 
of the vertical pivot which supports the wheel and rings retards 
the horizontal movement so attained, and thereby causes a gradual 
and constant decline of the point A. So that, in place of de- 
scribing a circle in the horizontal plane through its first position, 
it actually describes a spherical helix, terminating in the vertical 
through the fixed point. 

This investigation of the movement of a particular point in a 
body revolving freely round a fixed centre applies to many 
natural cases ; the precession of the earth’s axis is caused by a force 
which acts so as to pass constantly through the axis of figure, and 
not through the instantaneous axis, And the same conditions are 
found to hold in the case of deflections, caused by the resistance 
of the air, or the action of oblique currents in the flight of pro- 
jectiles, such as rifle bullets, which have received a rapid rotation 
round axes passing through their centres of gravity ; and I propose 
to make these the subject of the second part of the present com- 
munication. 





New Sreamsuir Lrve.—The Gibraltar, belonging to the Spanish 
and Portuguese Screw Company, has just left London for Corunna, 
Gibraltar, and Cadiz. 

Woxprrrvut VALLEY In CALIvorntA.—A correspondent of the 
Times gives an account of the Bear Valley, in California, which is 
situated in the range of the Sierra Nevada, about 240 miles east from 
San Francisco. The valley is twelve miles long, and about a mile 
and a half wide, and is, in fact, a great chasm shut in on both sides 
by granite rocks, which average 3,500 ft. in height. These rocks 
are, on the north side, quite perpendicular, and present an unbroken 
face, while on the south side they are jagged and distorted, having 
in consequence a most picturesque appearance. The most notable 
rocks in the valley are Totochanula, 3,600 ft., Loyd, 3,200 ft., the 
North Dome, 3,500 ft., and Tesaack, which exactly resembles the 
vertical section of a dome, is as upright as a wall, and 4,884 ft. high. 
These rocks are all solid granite. Over these walls of stone fall 
several streams. The most remarkable of these, the Yosemite Fall, 
comes into the valley on the north side, and falls at one leap 2,355 ft. 
Over this in the spring there is a very heavy discharge of water. 
Another, the Nevada Fall, over which the main stream of the 
Merced River tumbles, makes a descent of 1,285 ft., and immediately 
afterwards another of 780 ft. Near the road to this valley is a grove 
of the far-famed Wellingtonias, or mammoth cypresses, of which 
there are about 500 interspersed among numerous others less 
remarkable, though still very large. The largest measured was 
39 tt. in diameter, at 6 ft. from the groupd, and was more than 400 ft. 
high. Another, which had fallen, and of which the bark alone 
remained, formed a tunnel through which three horsemen could ride 





nature of the curves, and that C will no longer move along the 


abreast. 











SOUTH WALES INSTITUTE OF ENGINEERS. 


A MEETING of the members of this association was held on 
Wednesday last, at the Castle Hotel, Merthyr. The President, 
E. Rogers, Esq., of Abercarn, in the chair. 

A paper on “ Thin and Thick Fires,” bearing on the combustion 
of coal, was read by Mr. Cox, of Caerleon, and it was arranged 
that all discussion on this very important subject should be post- 
poned to next meeting, on account of the unavoidable absence of 
Mr. Fryer, Principal of the School of Mining at Bristol, who had 
contributed a paper at the Cardiff meeting. 

A paper by the chairman, on the rare occurrence of a metallifer- 
ous vein (containing lead) in a bed of coal at Abercarn, was read, 
and gave rise to a discussion. 

Mr. Murphy, of Newport, gave a description of his very useful 
invention for the security of nuts or screw-bolts, of which the 
members present expressed genera] approbation ; and Mr. Brough, 
Government Inspector of Mines, alluded to a recent case in which 
this adoption of the contrivance would have been the means of 
saving human lives. Mr. Murphy promised to contribute a paper 
on railway wheels, at the next meeting. 

After the conclusion of business, the major part of the members 
and visitors dined together at the Castle Hotel. 

The room in which the meeting was held was as usual hung 
round with diagrams and drawings of interest; and among them 
were several photographs, which attracted general admiration, on 
account of the perfect manner in which the construction of various 
machines was shown by this wonderful art. 








THE LATE ACCIDENT AT THE POLYTECHNIC 
INSTITUTION. 
THE inquest upon the sufferers at this sad accident has at length 
been concluded and after an able summing up of the evidence 
by the coroner. 

The foreman said the verdict they had, with one dissentient 
only, agreed upon was “ Accidental death, caused by the falling 
of a stone staircase at the Polytechnic Institution on Monday, the 
3rd of January, 1859,’’ and which fall we believe was occasioned 
by the cutting for the insertion of the iron trellis work and 
brackets, and by the incautious manner of doing the work. The 
jury regret the adoption by the directors of the recommendation 
so to repair the staircases, instead of reconstructing them. The 
jury (he added) cannot allow this opportunity to pass without ex- 
pressing, in the strongest manner, their opinion that all public 
buildings should be subject to a periodical inspection. A compe- 
tent person for such purpose should be appointed by the Govern- 
ment, whose duty it should be to inspect all buildings used or 
intended for public assemblage. That such an inspector should 
forward a certificate to some office, and upon that certificate 
stating that the building was erected and finished in all its parts 
in a proper manner for the purpose for which it was intended a 
licence should be granted for such building to be opened. That 
upon all alterations or repairs of importance the like inspection 
should take place, and the same certificate should be made and 
lic:nce granted. The jury also strongly object to the almost irre- 
sponsible power now vested in the hands of companies and indi- 
viduals in the erection and maintenance of our public places of 
resort, and wish to impress upon the Government the absolute 
necessity of not allowing the ensuing session of Parliament to pass 
without some enactment to enforce these suggestions. Such a 
course is deemed imperative to allay the fears of the public in con 
sequence of the accidents that have so frequently taken place, and 
upon the well-founded observations contained in the valuable re- 
ports of the architects appointed by thisinquest. The jury express 
their hope that the coroner will forward these suggestions to her 
Majesty’s Secretary of State for consideration. That he said was 
signed by the whole of the jury; and he was further requested to 
say that, while the jury deplore that so sad an accident should 
have occurred from the causes stated in the verdict, they are not 
unmindful of the great and important services rendered to the 
cause of education and of science by the Polytechnic Institution, 
and they are anxious to express their approbation of the conduct of 
all parties connected with the institution at the time of the acci- 
dent, and particularly of the courageous conduct of Mr. J. L. King 
in descending amid the ruins of the falling stairs to the assistance 
of the unfortunate sufferers. The jury are further anxious to 
hereby express their admiration of the high-mindedness and truly 
benevolent conduct of Mr. J. P. Acton, as detailed in the evi- 
dence. 

The coroner said the jury had discharged their duty in an ad- 
mirable manner, and he could not doubt that their finding would 
give great public satisfaction. 

With that the proceedings terminated. 


Tne Marw Dratwace.—The works of the main drainage have 
been ordered by the Board of Works to be commenced on Monday, 
the 31st inst. Ground will then be broken between Hackney 
Common and Victoria Park. 

CoLourep GuLaAss.—Allow me to suggest a very cheap and 
eflective substitute for painted glass. It is gelatine, of which little 
lamps are now made for illumination, with capital effect.—Corre- 
spondent of the Builder. 

Coast Drerences.—By direction of the War Department 18- 
pounder field-batteries are to be provided at Gravesend and Tilbury, 
and notices have been issued for tenders to construct gun-sheds for 
the same. Numerous heavy guns for the coast defences have re- 
cently been forwarded from the Royal Arsenal, and similar orders 
have yet to be executed. In consequence of the demand for this de- 
scription of ordnance, a large number of guns have been supplied 
from the Low Moor and other foundries, but it is anticipated that 
the Royal Standard Foundry for casting iron guns, erected at this 
arsenal since the Russian war, at a cost of £110,000, will hereafter 
prove equal to the exigencies of the service. This vast establish- 
ment has hitherto proved comparatively unproductive, but the guns 
recently cast and tested are found fully up to the mark, and the 
great difficulty which formerly existed as to the fusion, and the de- 
scription of metal required, has at last been removed. 

TONNAGE OF THE Ustrep Strates.—The tonnage owned in the 
United States on the 30th June, 1858, was employed as follows :— 

In the foreign trade; Tons and 95ths, 
Permanent registered tonnage .. .. .. « - 1,869,719 49 
Temporary GittO oe oe ce oe oe 630,022 30 








Total in the foreign trade .. .. «- 
Permanent enrolled tonnage ae a ae q 
Temporary Ge <o tt ve be th ee te 6,086 18 








«+ 2,502,086 06 
47,980 45 


Total enrolled tommage .. .. .. 
Licensed under 20 tons.. 


Total United States tonnage .. .. .. o 


5,049,808 35 





Of the enrolled and licensed tonnage tl 
In the coasting trade .. .. 
In the cod fishery sc #8 ee 
In the mackerel fishery .. .. 


rere were employed : 
oe oe oe 2,961,605 72 
110 896 44 
29,593 80 





ee eee .- 2,502,086 66 
Employed in steam navigation : 
Registered tonnage .. .. 
Enrolled tonnage .. 


78,027 11 
651,3°3 30 


Total tonnage employed in steam navigation... .. 729,390 41 
—New York Journal of Commerce. 
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LITERARY AND PHILOSOPHICAL SOCIETY OF 
MANCHESTER. 


Ordinary meeting, January 11, 1859. 
W. Farrzaren, F.R.S., &c., President, in the Chair. 


Tue President exhibited various specimens of the iron of certain 
locomotive boilers which had been found to have suffered local 
corrosion of a dangerous kind, after only a few years’ work. The 
first specimen was from the boiler of the goods locomotive engine, 
“ Goliah,”’ built by Messrs. Hick and Son, in 1839. It was a part 
of the fire-box, through which one of the longitudinal stays had 
passed. The iron (Low Moor) had been cut away by the corrosive 
action in grooves radiating from the stay as a centre. The second 
specimen, taken from the same engine, and likewise of Low Moor 
iron, was from a part which had been rent asunder in the explosion 
of the boiler in 1847, before the engine was nine years old. A 
third specimen was from the boiler of the “ Bat ” goods locomotive, 
built by Mr. Woods. It consisted of a part of the angle irou ring 
at the smoke-box end. A deep groove had been formed by the 
corrosive action, and water escaped through the angle iron after 
the engine had worked less than six years, A fourth specimen 
was taken from the passenger locomotive ‘ Ostrich,’’ built by the 
Liverpool and Manchester Railway Company. The bottom plate 
of this boiler, made of Low Moor iron, had been corroded in less 
than four years to such an extent that water escaped through it. 
The President observed that these remarkable effects belonged ex- 
clusively to locomotive boilers, and had not been noticed in those of 
stationary engines. He recommended the subject to the attention 
of the society as one of scientific interest, as well as great practical 
importance, indicating, as it did, a source of hitherto unsuspected 
danger. 

A lengthened conversation ensued, some members being of 
opinion that the phenomena were owing to the vibratory motion 
of the engine predisposing certain parts to chemical action. Others 
thought that currents might exist in uniform directions, by which 
the part might be kept in that condition, as to cleanliness, most 
favourable to oxidation, Several members thought that the action 
was owing to galvanic currents arising from portions of the iron 
taking the electro-negative condition, which that metal is so apt to 
assume. 

Professor Roscoe called attention to the pernicious consequences 
attending the use of unglazed arsenical green paper-hangings. His 
own experience corroborated the observation of Dr Taylor, that dust 
collected in rooms so hung, contained a large quantity of arsenic. 
He had analysed the dust from the shelves, &c., of a room occu- 
pied by himself, and had found a considerable quantity of this 
poisonous substance. 

Mr. Dyer read a paper on “ Imponderable matter, considered as 
an element.’’ 

He stated that about two years ago his first paper on the “ Nature 
of Heat’’ was read before the society, and he therein maintained 
that the “‘ matter of heat’? was not a misnomer, but, in fact, a 
material element, that pervaded all space and all bodies in the uni- 
verse ; and in its neutral state was identical with the electrical and 
magnetic fluids, as also with light, or the luminous principle. 

Since then he had read three other papers, to illustrate and ex- 
plain his views of elemental heat, and its agency in phenomena, 
exhibited by its mutations from the elemental state, into and out of 
the conditions commonly expressed by the terms sensible, radiating, 
and latent heat; the present paper being intended to give a sum- 
mary of the views advanced in the former. For the sake of brevity, 
his own is treated as a “‘heat-force theory,” to denote its being 
opposed to the ‘‘ force-heat theory ;’’ and considering that this 
latter theory has been advocated by many eminent philosophers 
among the ancients as well as the moderns, it would be a great 
temerity in him to oppose that theory, unless be had some strong 
grounds of objection to offer to it, as well as those in support of his 
own views. In explanation of these, he said, the common terms 
applied to heat in its sensible, radiating, and latent states, do not 
apply to or convey the meaning he attaches to the term “ neutral 
and elemental heat,” which condition he defines to be “‘ an impon- 
derable, elastic element” that permeates, and is equally diffused 
through matter and space, except when its elastic force is exceeded 
by other disturbing forces. Many instances of such disturbing forces 
were set forth and explained ; and in reference to these he observed, 
“that great confusion had arisen from the vague and discordant 
senses in which the term ‘ physical force’ is often employed by very 
eminent physicists.” In treating of the “ nature’ and “ conserva- 
tion” of force, the term is said to mean “ that which produces or 
resists motion,” thus implying that force is of itself a substantial 
existence, whereas it merely indicates action among bodies. ‘These 
exert force upon one another, and upon their own component parts, 
so that force means exerted action of matter upon matter, and to 
give it substantial attributes is absurd. 

In support of the identity of heat and electricity, many cases 
were cited.—(1.) That heat ascends latent in aqueous vapour, 
which being condensed, the latent heat becomes neutral or elemental 
in the upper regions, and this because no substance is present, other 
than “the thin cold air” with which it can unite, and become 
sensible heat. This neutral element is the electric fluid, and is 
made known to us in all the forms of electrical phenomena.— 
(2.) Again, when water descends through the crevices of the earth 
down to the incandescent mass, it is converted into steam of great 
force, causing volcanic eruptions and earthquakes, according to 
the intensities of the forces so generated, by the union of water with 
heat. This heat latent in the vapour ascend and is liberated in 
the upper air, and flashes forth as lightning, always attending those 
convulsions, and proving the identity of calorific element with the 
electrical phenomena so exhibited. It was stated that his (Mr. 
Dyer’s) heat-force theory was in strict accordance with Dr. Black’s 
latent heat doctrine, and that it went to support it, and to explain 
some anomalous cases that had been adduced against the beautiful 
system of latent heat so long an established basis of wide ranges of 
phenomena, alike in nature and in art. Considering that the 
“*force-heat theory” is inconsistent with Dr Black’s, and as this 
latter is embodied on most of the standard works on physics, it 
should not be abandoned to make way for another theory that fails 
to account for such phenomena. Apart from the mutations of heat 
from chemical changes, the mechanical action of the earth’s move- 
ments was described as exhibiting magnetic and luminous pheno- 
mena, by the movements of elemental heat, proving these also to be 
identical with it, and with electricity. He then proceeded to show 
the sameness of light and heat, as proved by the many incontro- 
vertible instances advanced of their inseparable connexion, and 
mutual convertibility into each other; and thus finally arrived at 
the sole inference fairly to be drawn therefrom, namely, that heat 
and light, as also heat, electricity, and magnetism, are only so 
many different conditions in which the one calorific element exists in 
nature, and manifests itself by its mutations in phenomena. 

Dr. Joule described the experiments he had made many years 
ago on the thermal effects of the dilation of elastic fluids, which he 
considered fatal to the doctrine of the materiality of heat. He 
called attention to the experiments which Mr. Dyer had made 
twenty years ago, indicating the possibility of generating heat by 


the agitation of water. These experiments, he believed, would 
prove to be of great interest to the history of science, and trusted 
that the author would be able to place them before the society. 
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STEAM BOAT ACCOMMODATION AT LONDON BRIDGE. 


On Monday a special Court of Common Council was held for the 
purpose of considering several letters from Sir John Rennie in 
relation to works in progress at London Bridge, under the direction 
of the Thames conservancy commissioners. There was a very 
large attendance of members of the court as well as of wharfingers, 
lightermen, and others connected with property on the south-east 
and south-west sides of the bridge. 


The Deputy Town-Clerk read the following letter :— 


“Spring-gardens, London, Dec. 23, 1858. 


“Sir,—As comptroller of the Bridge-house estates, I beg leave to call 
your immediate attention to the proceedings which are now taking place 
and are, I hear, contemplated at the south-west and south-east landing 
stairs of London Bridge. A steam-boat landing and embarking pier was 
established here some years since. It consisted partly of fixed and partly of 
floating materials. This pier was indicted as a nuisance and obstruction to 
the navigation by Messrs. Fenning, the proprietors of the wharf immediately 
below the bridge. The cause was tried at Kingston nearly four years ago, 
and the above pier was declared to be a nuisance and obstruction to the 
navigation and in contravention of the Act of Parliament under which 
London Bridge was built, and the greater portion was directed to be 
removed. The pier has since continued chiefly as a floating landing-stage 
on the upper or west side of the bridge, but even in its present state 
it is the cause of considerable obstruction to the navigation and of 
injury to the bridge, because the numerous steamboats plying 
there frequently lie under the south or shore arch of the bridge 
with the tops of their funnels within a few inches of the faces and 
soffets of the arch stones, and emit large columns of flame and heated smoke 
against the stone, by which it is very liable to be splintered off in large 
pieces, by which means great injury and detriment, or even danger, may 
arise to the bridge. This nuisance, therefore, ought to be abated 
immediately, for it is impossible to say how far the injury may extend. 
I am now ycredibly informed that it is intended to construct a permanent 
fixed landing pier here immediately in front of both the south-west and 
south-east landing stairs of the bridge, to a much greater extent than what 
was declared to be illegal at the above mentioned trial at Kingston. The 
pier is proposed to extend about 34 ft. into the river beyond the tace of the 
abutment, so that admitting that two steamboats are permitted to remain 
alongside the pier at one time, nearly half the navigable entering of the 
south arch will be obstructed and rendered unavailable for the general 
navigation of the mver; and if it be true also, as I have heard stated, that a 
similar pier is to be erected in front of the east and west landing stairs of the 
north end of the bridge, the navigation will be deprived of a similar extent 
of waterway, so that the available waterway for the general navigation of 
the river will be reduced to 5 0 ft., or an abridgement of one fourth nearly, 
instead of being 690 ft., as strictly enjoined by the Act of Parliament 
This would be a most serious detriment to the navigation, the more 
so as the inner portions of the two side or shore arches are chiefly use: for 
barges and other vessels going to and coming from the wharves for a consider- 
able distance both above and below the bridge. It is most essential, therefore, 
that these arches should be kept clear of every obstruction as far as practi- 
cable. Moreover, the proposed piers will greatly obstruct the free ad- 
mission and discharge of the tidal and fresh waters which are absolutely 
and ind bi y for the conservation and maintenance of the 
navigation of the river Thames and the healthy discharge of the drainage of 
the metropolis and the adjacent districts, and which was one of the principal 
objects of incurring such a large nae in removing the old and in 
building the present bridge, and wil! be in a great measure defeated if such 
structures as those proposed are permitted to be erected. The waterway of 
London Bridge, after very t consideration, was fixed at 690 ft. as the 
minimum gauge under the circumstances, for the admission and discharge 
of the fresh and tidal waters, and for the navigation. Any diminution of 
this, or obstruction, will therefore be attended with co: ling injurious 











Tres} 
effects to the river and navigation both above and below London Bridge, 
and ought upon no account to be itted. The great interests at stake 


are too important to be trifled with. The dredging and piling operations 
of the proposed piers will be injurious in other respects. If it be necessary 
that steamboat passengers should be accommodated, let this be done by 
constructing landing piers at such a distance from the bridge, and in such a 
manner that the serious evils above contemplated cannot take place: and 
there are situations equally if not move convenient in the vicinity where 
this can be done, and thus the most important interests of drainage, 
navigation, and conservancy of the Thames will not be interferred with, 
whilst the public will at the same time obtain the desired accommodation. 
“J shall feel much obliged by your bringing this letter before the proper 
authorities as early as possible, in order that the requisite measures may 
be taken to prevent the censtruction of the proposed works, and when the 
subject is properly explained and understood, I feel confident that they 
will not be persisted in.—I am, sir, your most humble servant, ; 
“F. Brand, Esq.” “Joun RENNIE” 


Mr. Low said that as London Bridge had been built by the 
Corporation under the Bridge House Committee, and was held by 
them in trust, it was their bounden duty to watch over it with the 
greatest possible care, and to see that its stability was not en- 
dangered. (Hear, hear.) They were told by Sir J. Rennie, who 
was better acquainted with the construction of the bridge than any 
one else, that the effect of the proposed pier and works will be to 
deprive the public of one-fourth of the present waterway. It had 
been declared in a court of law that the erection of a pier of 
smaller dimensions than the present was a public nuisance, and it 
was ordered to be removed; and why, after this verdict, anybody 
should proceed to erect a pier and other works ona larger scale, he 
was at a total loss to imagine. He watched the movements of the 
Thames Conservancy Commissioners with a great deal of anxiety, 
lest those gentlemen should arbitrarily exercise the powers given 
them by the legislature. In the opinion of Sir J. Rennie, and other 
persons well qualified to speak upon the subject, the proposed 
works would greatly endanger the stability of the fourth abutment 
of the bridge. He therefore moved that the letters of Sir J. 
Rennie, and the petition, be referred to the Bridge House Com- 
mittee, and that the committee have authority to consult engineers 
thereon, and to report to that court. 

Mr. Barnes seconded the motion. 

Mr. Thorp—The conservators believe that the projected pier 
will tend greatly to the public canvenience, and they are satisfied, 
from the information of persons well-qualified to give an opinion, 
that it will cause very slight, if any, obstruction to those engaged 
in commerce or otherwise on the river. 

Mr. Anderton hoped that the pier would be erected. 

Considerable discussion having taken place, the motion was 
then put and carried, and, upon a division being taken, there 
appeared thirty-eight for the affirmative and thirty-eight for the 
negative. The Lord Mayor then gave his casting vote against the 
motion, which was consequently lost, amid much cheering. 

The court adjourned. 





_Exrraonprsary Fossi, Remains.—There have recently been 
discovered in one of the limestone quarries at Oreston, near 
Plymouth, the teeth, bones, and other remains of lions, tigers, 
elephants, rhinoceroses, horses, hyenas, and other animals. This 
discovery has created quite a sensation in the geological world. The 
extreme remoteness of the age when these animals existed in Britain 
may be judged from the fact that the cavern from which the fossils 
were extracted is situate in the solid rock in the cliff of a quarry 
which is about 1,000 ft. from the edge of the sea. The cavern was 
70 ft. above the level of high water, and 35 ft. below the surface of 
the field above; it was 20 ft. long, 10 ft. high, and about 10 ft. wide. 
There was no aperture or other indication of its locality. Among 
the contents is the jaw of an animal of the horse species in stalagmite, 
exceedingly perfect. This is said to be the tirst ever found in 
stalagmite, and, if so, establishes facts and gives rise to theories 
entirely new in geology. The breakwater in the Sound is composed 
almost entirely of limestone worked from the Oreston quarries. The 





MACHINERY FOR THE PREPARATION OF IRON. 


Tue machinery and arrangements for reducing iron ore by the 
English process are matters of such importance in the present day, 
and are now engaging so much of the attention of the inquiring 
world, that we introduce into our periodical, for the edification of 
our readers, such information on the subject as will be considered 
useful, together with scale engravings of some of the best and most 
improved forms of furnaces, Xe. 

It is not our intention to enter here into a_ scientific 
description of the nature of the iron ores and their varieties, 
but merely to explain and illustrate the modus operandi in their 
reduction, 

Fig. 1 shows a sectional elevation of a blast furnace to a scale 
of 4; of an inch to a foot. This is formed of two truncated 
cones, united at their bases. The upper portion, called the cone 
or body, is, in the interior, lined with fire-bricks, which lining is 
again inclosed in a casing made up of broken scorix, or refractory 
sand, and separating the internal lining or shirt of the furnace 
from the external coating of fire-bricks; this is supported by a 
mass of masonry, composed of stone or common bricks, The 
opening at the top of the furnace, called the throat or trunnel-hole, 
is surmounted by a chimney, containing one or more openings for 
the convenience of charging the fuel, ore, and flux, with which the 
apparatus is supplied at regular intervals. The lower cone, made 
of fire-brick, ora refractory material called fire stone, principally 
obtained from coal formations, is known by the name of the bosh. 

As this part of the arrangement is subjected to a very high 
temperature, it is of the greatest importance that the material it is 
composed of should be carefully selected, for the length of time 
during which the action of the furnace can be uninterruptedly 
carried on mainly depends upon the durability of the boshes. The 
two cones forming the body and boshes are united either by a 
curve or narrow cylindrical belt, to prevent the occurrence of a 
sharp angle, and for this end the edges are slightly rounded off, 
and a space is formed called the belly. 

The lowest division of the furnace is in shape a quadrangle, and 
is composed of large slabs of refractory sandstone, which are 
cemented together with fire-clay, This division is a litt ¢ smaller 
at the bottom than at the point where it meets the boshes, and its 
angles are gradually rounded off; but this difference in size at its 
two extremities is, in many instances, so trifling that the hearth 
(as this part is named) may almost be termed a quadrangular 
prism. 

The bottom of the furnace is composed of large fire-stones, 
which are supported on a mass of masonry, and numerous channels 
are left open, through which any moisture from the brickwork 
may escape; while, in order to keep the whole building thoroughly 
dry, two arched galleries traverse the foundations, and intersect 
each other at right angles beneath the axis of the internal cavity 
of the furnace. 

Only three of the sides of the hearth are continued to the stone, 
which constitutes the bottom of the arrangement. The fourth is 
merely brought to a certain distance, within that of the base, and 
is there supported by strong cast iron bearers or girders, firmly 
fixed into the masonry of the walls; on these bearers rests a heavy 
block of sandstone called the tymp. 

About 5 in. or 6 in. beneath the tymp, also a little in advance 
of it, is placed a stone called the dam-stone, which is in the shape 
of a prism. It is securely fixed by means of a strong piece of iron 
of a peculiar shape covering its outer side, and called the dam- 
plate. The part of the furnace beneath the tymp is called the 
crucible, in which the fused metal is collected, till a proper 
quantity has been accumulated for tapping. 

The blast from the blowing machine is conducted into the 
furnace by means of the es which are fitted into holes per- 
forated a little above the level of the tymp, in the face of the hearth 
(opposite the dam), and its two sides. 

To save waste of time in workmen poten from one tuyere to 
another, it is usual to have four vaulted galleries constructed, 
which connect the various arches by which the tuyeres and sides 
of the crucible are approached. 

In practice it is usual to build two or more of these blast furnaces 
side by side, and it is found advantageous, when the situation per- 
mits, to place them at the foot of a declivity, in such a way as will 
render it easy to connect their summits with the adjoining high 
ground by means of a bridge. By this arrangement the furnaces 
are easily supplied with the necessary ore and fuel; but if, from 
the nature of the country, this method cannot be adopted, it is 
either raised by means of an inclined plane, and wagons worked 
by the engine of the blowing machine, or by a moveable platform 
raised by compressed air or hydraulic pressure. Generally, the 
tops of the furnaces are enlarged by a platform, as shown in Fig. 1, 
and which, to prevent accidents, is railed round; and when the 
moveable stage is used, the ore, &c., is raised in iron wagons, 
which can be readily transferred to a continuation of railway on 
the platform of the furnace, conducting them directly to the throat, 
where the wagons are tilted, and their contents shot out. 

That the moisture may readily escape, and the brickwork be 
prevented from splitting, through the pressure of confined watery 
vapour, the whole of the masonry constituting the exterior casing 
of the apparatus is traversed by numerous small channels, which 
greatly facilitate the drying of the mass. Stout iron bands, as 
shown in Fig. 1, are likewise made, to bind the work strongly to- 
gether. These bands are on the outside of the work, and are made 
to hind tightly by wedged keys, or screws and nuts. These hori- 
zontal bands are also held together by long vertical bars, to which 
they are attached by loop-eyes or strong screw-bolts, and by this 
means great strength and solidity are communicated to the building. 

The most common height of these furnaces is from 45 ft. to 50 ft., 
not including the chimney, which is from 8 ft. to 10 ft. in length, and 
frequently formed of only one course of bricks, strongly bound to- 
gether by stout iron rings and girders. In some cases these chimneys 
are so firmly ironed that their surface is half covered with ads 
usually, two doors are left on the opposite sides of the base, for the 
introduction of the ore and fuel. A large annular plate of cast iron 
protects and holds together the throat or trunnel-hole, and on it the 
foundation of the chimney reposes. 

The inclination of the boshes will depend on the nature of the 
cast iron which it is desired to produce, as its quality appears to be 
greatly influenced by the slope which is given to this part of the 
furnace. 

They are commonly less sloped when very dark iron for the pur-~ 
poses of casting is manufactured, than when grey iron for subse- 
quent conversion into bars is required. The limit of this difference 
generally is about 5 deg., the usual angle formed by the sides 
of the boshes with the perpendicular being from 55 deg. to 60 deg. 

For the erection of a pair of blast furnaces of 40 ft. in height, 
32,000 common bricks for the outside masonry, and 80,000 fire- 
bricks for the refractory lining on the inside, are required. ‘I'he 
blast must be regulated according to the amount of the metal re- 
quired to be run down, and the size of the furnaces. As a rough 
average, the power required to produce the requisite supply is 
25-horse power each furnace, but the following will form tne best 
guide :—1l-horse power will produce 24 tons ot metal weekly, and 
as a criterion as to the amount of air required, it may be taken as 





a fair average that 60 cubic feet per minute will produce | ton 


fossils are in the possession of Mr. Joseph, mineralogist, of Plymouth. | of metal per week. 
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The blast is admitted into the hearth at a pressure which varies 
within considerable limits, according to the season of the year or 
the nature of the fuel employed. The air, being more rarefied in 
summer than in winter, will contain, in a given bulk, a less amount 
of oxygen; and therefore alarger quantity is blown into the furnace 
to produce a similar result. 

But little pressure is used with very light and easily combusti- 
ble fuels, such as the various kinds of charcoal ; but when a very 
dense fuel, such as coke, is employed, the air requires to be more 
strongly compressed. The small charcoal-fed furnaces of the Con- 
tinent are frequently blown with not more than half a pound pres- 
sure on the square inch; but this is more or less modified accord- 
ing to the nature of the charges with which it is supplied. The 
pressure for coke varies from 2} lb. to 34 1b. per square inch; but 
these numbers represent the extreme limits, the average probably 
being between 2} |b. and 3 1b. to thesquare inch. The iron which 
may be produced by the English system may be classed as 
follows :— 

Ist. Grey cast iron, which throws out blue scintillations in flow- 
ing from the crucible, and exhibits a finely crystalline surface on 
cooling. This kind of iron congeals very slowly, and frequently 
presents smooth concave surfaces when cast into pigs. When 
remelted an excellent material for castings is formed, but it is very 
soft and only moderately tenacious when first obtained from the 
furnace. 

2nd. Mottled cast iron. This is somewhat lighter in colour 
than the former, and when broken presents a peculiar mottled 
appearance, and hence its name. It has a more open structure 
than the grey variety, but it makes excellent castings, especially 
when the grey tinge predominates, and is advantageously employed 
for the manufacture of svft iron when it is of a lighter hue. It can 
be readily turned and filed, and takes a good polish. 

3rd. White cast iron is hard and brittle, and presents a radiated 
lamellar fracture. On tapping, brilliant white scintillations are 
thrown out in abundance, whilst it flows sluggishly from the fur- 
nace, and is so hard as to be incapable of being cut by tempered 
steel; when refined, it produces wrought iron of bad quality, and 
is a certain proof that some derangement has taken place in the 
working of the furnace. This kind of iron is only employed for 
coarse castings, and is never used in the construction of machinery. 
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Fig. 2 shows a sectional elevation taken transversely of an 
apparatus for heating the blast of air for supplying the furnaces, 
It is to a scale of jy of an inch to a foot, and consists of a 
series of tubes of cast iron placed in a brick stove or heated 
receptacle; the air of the blowing apparatus is forced through 
the whole length, and by this means becomes endued with caloric 
until it reaches the desired temperature, after which it is admitted 
to the furnace. The application of the hot blast may be thus de- 
scribed :—The blast of cold air constantly entering the furnace 
hearth, supplying the oxygen requisite to the combustion of the fuel, 
must evidently absorb some of the heat thus generated, and prevent 
the temperature from ever rising beyond a certain limit; but al- 
though the greater the introduction of the volume of air is the greater 
will be the quantity of oxygen present, and thereby a more rapid 
combustion, yet at the same time this greater ieteotostion of cold 
air must absorb more of the heat generated, and therefore a sort of 
thermo-equilibrium is obtained. The heat developed by combus- 





tion is distributed into three different portions ; one is communi- 
cated to the fuel which remains; another is divided between the 
nitrogen of the injected air and the volatile products of combus- 


tion; and the third appropriated by the ore and flux present, and 
afterwards diffused so as to keep nearly an equal temperature in 
every portion of the zone, in which combustion proceeds with equal 
rapidity. 
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| place by a bridge 12 in. high, and one brick in thickness. For 
rendering the removing of the clinker easier, the fire-bars are made 
moveable, which cover a space having for its length the width of 
the hearth next the bridge, while the other way it measures, accord- 
ing to the size of the furnace, from 2 ft. 8 in. to 3 ft.4in. To 
cause the draught through the apparatus, a chimney is constructed 
of bricks, and strengthened by numerous iron ties, and is from 
30 ft. to 50 ft. high. The upper part of this shaft is provided with a 
sheet-iron damper, which is opened by a chain and lever, by which 
the amount of air passing through the furnace can be regulated by 
the workman. The walls of this arrangement are all composed of 
ordinary masonry, but the dome and all parts which are exposed 
to a high temperature are made exclusively of good fire-bricks, 
bedded in clay. The exterior of this mass is coated with a strong 
casing of cast iron, firmly held together by clamps and wedges (as 
shown in Fig. 3); and by this means not only the perfect solidity 
of it is made secure, but also the entrance of cold air, which 
otherwise would penetrate through the crevices in the brickwork, is 
stopped. The door communicates with the grate, and is closed 
either by an accumulation of coal used as fuel, or by sliding doors 
raised by a chain and lever; in this country the feeding hole of 
the furnace is generally closed. The opening communicates with 
the hearth or sole of the furnace. This door is principally used 
during the process of puddling for working the metal with an iron 
rod, and is closed by means of an iron frame filled with fire-bricks, 
and raised by a chain and lever. There is another aperture, some- 
times on the same side of the furnace, but a great deal nearer to 
the chimney, for charging the refined metal, and cleaning out the 
apparatus as soon as each operation is ended, and this is therefore 





WS 


Wu 





It may as well be here mentioned that various other modes have | 
been tried for producing hot blast besides those here described. 
but, at present, the one we have shown is considered the best. A 
method formerly used was to have a series of iron pipes arranged 
round the trunnel-head, in which pipes the blast was heated by the 
flame passing out of the mouth of the furnace. In other methods 
used formerly the pipes were either coiled round the interior of 
the upper part of the cone, in order that they might be heated by 
direct contact with the ignited material it contained, or else were 
so enclosed in brickwork as to become heated by transmission. | 
But from the difficulty attending their repairs all these con- 
trivances have been successively abandoned. 
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The temperature generally attained is 600 deg. Fah., which has 
been found quite sufficient for the purpose. 

As soon as the metal is prepared by the processes we have de- 
scribed, it may be converted from cast into malleable metal by the 
following consecutive processes :— 

in the first process the metal is melted in an apparatus, which, 
in some respects, resembles the old German refinery, and the liquid 
metal, after passing before the blast of numerous tuyeres, accumu- 
lates at the bottom of the crucible, when, instead of its being al- 
lowed to remain till it is formed into a pasty consistency, it is run 
off into a flat mould a little below the level of the hearth. A 
great deal of carbon is lost by means of this treatment, and nearly 
the whole of the silicium, and it is therefore made extremely hard 
and brittle, its surface being generally covered with numerous 
small blisters, like those seen in some varieties of steel, to which, 
in some degree, its composition is made to approach. In this 
state the iron is known by the name of fine metal, and is then 
transferred to another furnace to complete its decarburisation. The 
apparatus in which this process is carried on consists of a reverbe- 
ratory furnace, in which it is subjected, after being again fused, 
and when at a very high temperature, to a current of atmospheric 
air, by which its surface is partially oxidised, and its combined 
carbon eliminated in the form of carbonic acid gas. While this 
operation lasts a portion of the oxide which is formed combines 
with the silica resulting from the oxidation of the small quantity 
of silicium still remaining in the fine metal, and forms a basic 
slag, reacting on the carbon which the metal contains. 

But as the quantity thus produced is very inconsiderable, a cer- 
tain amount of rich slags, obtained in other stages of the manu- 
facture, is usually thrown into the furnace. The oxide of iron 
contained in these scorie then reacts on the carbon which the 
metal still retains, and it soon appears to boil, from the escape of 
carbonic oxide gas, which, on reaching the surface, burns with a 
pale blue flame, and thus is converted into carbonic acid. 

When the metal is thought to be sufficiently refined, large balls 
are collected together by the workman, similar to the loupes of the 
German forge, and they are then exposed to the action of a heavy 
hammer, by which the vitreous slag is expelled and the spongy 
metal compressed into a compact form. The operation by which 
the last portions of carbon are extracted from the metal is called 
puddling ; and the puddled iron, after it is compressed by the heavy | 
hammer mentioned above, is heated again, and then made to pass | 
through a series of rollers, thereby formed into bars of greater or 
less length and diameter. 

The fine metal manufactured by the English process corresponds 
very nearly to the iron of the Petit Foyer after it has undergone | 
the first fusion, and the puddled balls, when collected at the bot- 
tom of the furnace, correspond to the rounded loupe, when they 
are ready to be carried to the hammer. 

It will not be necessary for us to illustrate the refining process, 
but we will enter more particularly into the details of the 
formation of the puddling furnace 

Fig. 3 shows a section of a puddling furnace—to a scale of one 
quarter of an inch to a foot. The hearth, which is composed of 
fire-brick set on edge, or a cast-iron plate covered with a layer of 
slag, is almost level, but, nevertheless, and at the lowest point of 
which is the floss-hole, for the removal of slags which, during the | 











= of decarburisation, have accumulated in the furnace. The 
earth generally is 6 ft.in length, It is separated from the fire- | 





| kept close, while working the charge, by an iron plate. 


| closed, 





| man. 
| roughing rollers, as in most parts of Wales, they are lifted directly 


The 
hearth, as stated above, is frequently composed of a cast iron piate, 
covered with a fusible slag, and in this case a space is left for the 
circulation of cold air between it and the brickwork; the tempera- 
ture to which it is constantly exposed is by this means kept lower 
than the point of its fusion, and, consequently, the plate remains 
uninjured, when otherwise it would become rapidly destroyed. The 
puddling of fine metal in this furnace is conducted as follows :— 
The iron is conducted to the furnace by a shovel, and is piled up 
round the sides of the hearth till it almost touches the dome, but 
taking care to keep the centre of the sole clear for working the 
charge, as well as to allow the heated air to freely circulate round 
the broken fragments. A portion of rich slag and iron scales is 
added afterwards to the broken metal. The doors are then closed, 
fresh fuel put on the grate, and the damperat the top of the chimney 
In about half an hour’s time the sharp edges of the fine 
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metal begin to melt, and flow on ‘the bottom of the hearth. 
At this stage the workman removes a small iron plate, by which, 
during the first operation, a small opening in the working door 
is closed, and with an iron rod stirs the melted portions of metal 
so that new surfaces may be expesed to the oxidising gases passing 
through the furnace; and to prevent it running together in one 
mass, he removes it to a certain distance from the bridge. When 
the whole charge has been thus brought to a pasty state, the fire is 
lowered, the damper closed gradually, and a little water may, if 
necessary, be thrown into the furnace. From the evolution of car- 
bonic oxide gas, the metallic bath now appears to boil; this gas, on 
reaching the surface, immediately takes fire and burns with a blue 
flame. The metal has now to be kept constantly stirred by the 
puddler with an iron tool called a paddle, and thus fresh surfaces 
are continually exposed to the action of the gases in the furnace. 
It is desirable, however, that the metal should not be exposed to 
the direct action of the atmospheric air, as it would become 
tapidly oxidised, and for this reason the working door is not 
opened, unless it is quite necessary to the carrying on of the work. 
After a while the metal begins toloseits coherence and gets sandy, or 
what the workmen would call dry. The evolution of oxide of carbon 
now rapidly declines, and soon ceases altogether ; but the mass is 
kept continually stirred till it has obtained a uniform granular 
appearance. When this state is arrived at, the fire is again forced, 
and the damper gradually raised ; the sandy particles now agglu- 
tinate and offer considerable resistance to the paddle. The iron 
now is said to work heavily, and for this purpose the floss-hole at 
the end of the furnace farthest from the bridge is opened, and a 
portion of the scoria run off. All that remains is for the workman 
to form the iron into balls, which he does by attaching a small 


| portion to the end of the paddle, and so rolling it in the hearth as 


to collect other fragments, which become firmly welded to it. The 
charge is, in this way, collected into lumps weighing from 60 lb. to 
70 lb. each, which are placed in the hottest part of the furnace by 
a kind of rake called a dolly, which is heated to redness before 
being used, and in this place they are pressed in order to squeeze 
out the slag contained in the spongy mass. The time occupied 
in this making of the balls is about twenty minutes, when the 
doors are closed for a little, and the dampers opened, so that the 
particles of the metal may be welded closely together. The loupes 
are then removed successively from the furnace, and placed either 
under the hammer or squeezer, in which case they are often welded 
to along iron rod, which serves the purpose of a handle to the work- 
On the contrary, when they are passed directly to the 


from the earth by the help of heavy tongs only. 
The charge of a puddling furnace is usually from 3} ewt. to 
5 cwt. of fine metal. When very pure cast iron is to be treated, 


| such as that prepared from charcoal, the preliminary operation of 
| refining is sometimes dispensed with, but its previous purification 


is almost indispensable for ordinary rough metal. In the course 
of twenty-four hours each furnace receives from ten to eleven 
charges, and the average loss experienced by the fine metal is 
about 9 per cent. on the quantity treated. For each finery, about 
five puddling furnaces are required, and every charge of puddled 
metal requires the combustion of just its own weight of coals, The 
operation may be divided into four distinct periods. The melting 
of the refined metal begins at the expiration of twenty or twenty- 
five minutes. When an hour and a-half has expired the charge is 
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completely reduced to a sandy state. While in this state it is kept 
heated for another half hour, and then the balling is begun, and 
this occupies the same length of time. Having gone through the 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 

ON THE TUBULAR SYSTEM, 

“ The use of physical science is, that it gives definite ideas,” 

“ Great discoveries may be made by chance, but much oftener produced 
by laborious and accurate investigations.” 

“ He who is governed by preconceived opini may be idered as 
one viewing objects through a coloured medium.” 

“ The only way in which we can hope to make any progress is, by accu- 
rate experiments.”—Z tracts from Sir Humphry Davy's Note-book. 
Sm,—Here we have the sound, well considered aphorisms of a prac- 
tical and experimental philosopher, peculiarly applicable to the 
subject under discussion. 

I have already (see Toe ENGINEER of the 19th of March last, 
page 223) shown that the extraordinary and es speed of 
twenty-nine miles an hour of Stephenson’s locomotive—the 
Rocket—which won the prize of £500, was attributed to the sup- 
posed conjunction and combined action of the waste steam dis- 
charge into the chimney and the twenty-five tubes in the boiler: 
—the former being rightly taken as producing the strong draught, 
and the latter, as the means of generating the required volume 
of steam. I have now to point out the practical error of this 
estimate of the value of the tubes as steam generators, 

The twenty-five tubes of the Rocket had an internal surface of 
but 117¥ square feet. Whatever, then, may have been the real 
heat-absorbing value of these 117 square feet, when coke alone 
was used, no smoke formed, and, with an abundant draught, 
there was nothing to justify the inference that the amount of 
steam generated was due to them. No experiment was then, or 
since, made, and no correct estimate ever formed, of the relative 
values of the tube surface and steam jet, separately and respec- 
tively. The inference of the value of the combined action of the 
two was hastily and inconsiderately formed, and, unfortunately, 
continues to be acted on to thisday. Under this conclusion, and 
even apart from the main fact of the great draught produced by 
the chimney jet, engineers look to and calculate on the aggregate 
of internal tube surface as the main point—the summum bonum of 
the steam generating power in marine boilers; where, moreover, 
there is no artificial draught—where coal is used—much soot 
generated, and the tubes lined with this non-conducting matter. 

Take, for instance, the boilers of the Great Eastern (the Levi- 
athan). Each set of twenty-four furnaces has 9,000 square feet of 
so-called heating surface, comprising the sides and crown of the 
furnaces and the tubes. Under a separate estimate the furnaces 
have, in round numbers, 3,000 ft., and the latter, the tubes, 6,000 ft. 
Were these 9,000 square feet all equal in their steam generative 
effect, this amount of surface would no doubt be abundant to ab- 
sorb the heat from these twenty-four furnaces. That, however, 
would be to assume the very point at issue, namely, the evapora- 
tive value of each square foot of tube surface. 

Now, let us consider what practical proof we have of this, and 
what few efforts have been made to ascertain the value of tube 
surface, apart from that of the furnace, or fire box, with their 
powerful radiating influence. 

The trial made by Mr. Woods and Mr. Dewrance on the Man- 
chester line (see Tz ENGINEER of the 19th March, 1858,) shows, 
that “ each square foot of heat-absorbing surface, in the first com- 
partment, of but 6 in. of the tubes, was about equal to a square 
foot of the fire-box surface. In the second compartment, of 12 in. 
long, each square foot of surface was about one-third of that value ; 
while in the remaining four compartments, 48 in. long, the evapo- 
— was so small as to raise a doubt whether it had any value 
at all,’’ 

A similar experiment was made by the late Mr. Hick, of Bolton, 
than whom there could have been no better judge or accurate ex- 
perimenter. By a close examination he found the tube surface, 
say of 1,000 square feet, was only equal to that of 100 square feet 
of the fire box ; in other words, that 10 square feet of tube sur- 
face was only equal to 1 square foot of fire-box surface. 

Now the numerous and accurate trials made by myself, and 
witnessed by many competent engineers, fully corroborate the 
above estimates. The question then to be determined, and which so 
affects the efficacy of the tubular system, is, what is the real eva- 
porative value of a square foot of tube surface, and what eflect 
has the length or area of the tubes on that value? These are the 
points to which I have given attention. 

The tests already published in THE ENGINEER, of the 26th of 
March, 1858, show, as follow: —In a tube of 4 ft. 6 in. long, by 
3 in. inside area, and divided into five compartments, the evapo- 
ration in three hours was as follows :— 
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Here we see that, while the first 6 in, evaporated 6 ib. of water, 
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various processes used in the preparation of iron, we will conclude 
this description by appending an engraving (Fig. 4), which shows 
an elevation of the totality of a smelting works, with its blast 
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engine, its heating apparatus, and two blast furnaces. The whole 
of the engravings are taken from drawings of some of the best 
furnaces extant, and their accuracy may be relied upon. 
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or 48 per cent. of the whole, the remaining 48 in. evaporated but 
6 lb. 8 oz.—or 52 per cent.; and, further, that the last 12 in. 
evaporated but 16 oz., or say 8 per cent. We see, therefore, 
that both Mr. Dewrance and Mr. Hick *were fully warranted in 
the estimate they made of the very small evaporative value of tube 
surface. On what principle, then, in the total absence of experi- 
ment, or proof to the contrary, are we justified in estimating the 
evaporative value of tubes, or, at least, in continuing to adopt 
those of such great length as is the custom at present, and filling 
the boiler with this useless and expensive mass of such over-esti- 
mated tubes, and thus occupying the very space which nature de- 
mands for the completion of the p of combustion? In truth, 
experience has proved—and it is within the power of all to test the 
fact—that beyond the first 2 ft., or at most 3 ft. of the tubes, the re- 
mainder is practically of little value as steam generators. 

In my last communication (see THe ENGINEER of the 16th of 
May, page 243) I have shown the great difference in evapo- 
rative effect between the first 12 in. of atube and the remainder, 
and the rapidly diminishing value of each succeeding 12 in. 
I have now to give the result of further tests illustrative of this in- 
equality. A tube of 5 ft. long, and 34 in. inside area, was divided 
into five equal portions. In this the relative evaporative value of 
each compartment was as follows :— 





No. 1. No. 2. No. 3. No. 4. No.5. Total. 
Evaporated 
oz. .. 4102, «- 2402. 190z. .. 160z, = 196 oz., or 
12 Ib, 4 ox. 


In this case the current of heated products entered the tube at 
about 700°, between the melting points of lead and zinc. The 
temperature escaping to the chimney was above the melting point 
of lead—say at 600°. In fact, but about 100° out of 700° were 
taken up by the water, thus showing that the first 12 in. of the 
tube evaporated nearly as much as the remaining 48 in. 

My next experiment gave a still more unexpected result. 
Observing that the boiling in the first compartment of the tube 
appeared to come exclusively from the end next the heat, or face- 
plate in which it was inserted, this first compartment of 12 in. was 
then further divided, the first part occupying but a single inch of 
the tube; the second 10 in., a space being left between them, as 
shown in the above figure. The tube Was thus divided into six 
compartments or separate boilers, the first being but 1 in. Jong; the 
second 10in.; and the remaining four having 12 in. each of the 
tube. The following gives the amount of evaporation in each :— 

ist of 2nd of 3rd of 4th of 5th of 6th of 

linch. l0inches. J2inches. l2inches. 12inches, 12 inches, 

Ib. 02. Ib. oz. Ib. oz. Ib. oz. Ib. oz. Ib. oz, 

SM w 8 BD wo 3b OM oe BEC ow BS wo 2 8 
Here, then, the first single inch of the tube evaporated as much 
as the adjoining 10 in., those 11 in, doing as much as the remain- 
ing 48 in. 

Suspecting that the flange had a large influence in producing 
this result, the mouthpiece of the boiler was inserted in the tube 
itself, as shown by the dotted lines in the accompanying figure, 
thus wholly excluding the action of the flange. The result showed 
that this flange, which was 1} in. wide, was in fact the most effec- 
tive portion of the whole, The evaporation, then, was as follows :-— 

1st. 2nd. 3rd. 4th. 5th. 6th. 

with the faxgey 40°: «+ 47 02, ., 8002. .. 2oz. .. 1802. .. 17 o7. 

Without it...... 60z. .. 32o0z, .. Boz, .. Wor... Woz... 18 o2. 





Here we at length arrive at the cause of the first 12-in. compart~ 
ment haying evaporated so much. By the aid of the flange 46 oz, 
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(2 lb, 14 02.) were evaporated by the single inch compartment ; 
but without it no more than 6 oz. 

With these facts before our eyes, are we not justified in pausing 
before we go further with the tube system, as at present arranged ? 
In truth, one of the most remarkable and unaccountable oversights 
of practical men was not perhaps the adoption, but the continua- 
tion and extension, of the tubular system, both in locomotives and 
marine boilers, without inquiry, or examination, or a single effort 
to test its evaporative value. In my next I propose entering on an 
inquiry into the cause of the inferior value of tube surface, and 
the mode of rendering it more effective. 


Liverpool, Jan. 22nd, 1859. C. Wye WILLIAMS. 





ON THE ATLANTIC CABLE, 

Sin,—I cannot allow the excellent paper on the above subject, 
read by Mr. Hearder, the electrician, of Plymouth, before the 
Institution of that place, to pass without a few remarks, as it bears 
so intimately upon the interesting discussion which has just been 
completed in your columns. It must be admitted that he has 
arrived pretty accurately at the cause of the disease in the present 
cable; and if his treatment were faithfully carried out, there is 
little doubt that the next cable would be perfectly healthy, and 
able to perform its work satisfactorily. In detailing his opinions, 
he has, however, in my opinion, committed a few inaccuracies, 
which I will endeavour to point out. 

The magnetometer, which he exhibited in 1842, certainly pos- 
sesses similar principles to that used by Mr. Whitehouse, but it 
cannot be compared with that instrument in delicacy of mani- 
pulation and perfection of workmanship. In the hands of a 
skilful investigator, the magnetometer is one of the most valuable 
instruments that can be employed for the measurement of current 
force. Asa comparative measurer of the resistance and imper- 
fection of faulty wires, and the discharge of submarine cables, it 
equals, if it does not surpass, the galvanometer. _It is destined to 
be much more generally adopted than at present, Mr. Whisehouse 
is entitled to much credit for the introduction of this instrument, 
but he cannot claim its invention. Mr. Hearder precedes him by 
fourteen years. In Davis's “ Manual of Magnetism,”’ published in 
America in 1845, an instrument similar in every respect, and 
quite as delicate and useful, is fully illustrated and described. It 
is therefore very old. 

Mr. Hearder claims being the first in England to attribute the 
charge of gutta-percha covered wire to the action of the Leyden 
jar principle. I think Mr. Latimer Clark has that merit. He it 
was who attracted Faraday’s attention to these beautiful pheno- 
mena, who performed the experiments which that learned philo- 
sopher has made immortal, and who, to use Faraduy’s own words, 
“ pursued the investigation, not only with the eye of the practical 
man, but with the spirit of the true philosopher.” 

The time which the current takes to discharge itself, Mr. Hearder 
calls the clearing time, or, as he adds, “ as it is improperly called, 
retardation.’’ There can be no objection to the term clearing 
time, it is very expressive ; but retardation is not the clearing time, 
nor is it in any way dependent on the clearing time; they are un- 
doubtedly related, and proportional to each other ; but the clearing 
time is called the discharge at the near end, and the prolongation of 
the current at the distant end of the wire. The retardation of the 
current is the delay that takes place in its transmission to and 
appearance at the distant end. 





e states that the tendency of the wire to charge the surface of 
the gutta-percha increases in a much higher proportion than the 
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statical intensity of the current. I cannot conceive from what ex- 
periments he can have deduced such a conclusion, because it 1s 
quite opposed to experience and to theory. X. Y. Z. has dealt 
with this portion of the subject in one of his able letters, and has 
shown that the statical tension (as it should properly be termed) of 
the charge can not only never exceed, but never equal the intensity 
of the current at the battery. This is quite opposed to Mr. 
Hearder. The tension of the charge increases directly as the in- 
tensity of the battery and the resistance of the wire—it never 
equals, much less surpasses, that of the battery. 

He considers the form of the present Atlantic, and therefore that 
of all existing cables, as far from being the best form that might 
have been adopted for the purpose, since no provision is made to 
enable each element of which the cable is composed to take its 
own due proportion of the strain, to which the whole might be 
subjected. It is generally supposed that the chief object of the 
outer protecting wire is to remove all necessity of strain being 
placed upon the conducting material and insulating medium, It 
would be very objectionable to place any strain upon the gutta- 
percha, which is so il) calculated to bear it, and it is very advan- 
tageous to allow the small slender conductor to be relieved from 
all possible accident, which it would be liable to were it made to 
take its proportion of the strain as suggested by Mr. Hearder. I 
cannot think that the form of the existing cable can be improved 
with any advantage. 

He stutes that since, with a long attenuated conductor, currents of 
high tension alone are available, the recording instruments must 
be such as to be influenced by statical or high tension electricity. 
This is quite an error. It is true that high tension electricity was 
used to signal through the Atlantic cable, and will probably be 
adopted with all future extensive submarine lines; but these in- 
tense currents become so modified, through the inductive effects of 
the gutta-percha covered wire, that on their appearance at the dis- 
tant end of the cable they possess all the features of low dynamic 
currents ; and hence instruments capable of registering low dynamic 
currents on land lines, are equally capable of recording high static 
currents ou long submarine wires. 

He designates the property of gutta-percha to retain an electric 
charge, its specific inductive capacity, and attributes the time the 
wire takes to discharge itself to the property of gutta-percha and 
other di-electrics to receive this charge quickly, retain it stored up 
in its pores, and part with it slowly. The property of certain di- 
electrics to absorb a portion of the charge imparted to them, un- 
doubtedly bears a relation to the’r specific inductive capacity, but 
it is by no means their specific inductive capacity itself. The 
specific induetive capacity is that property which certain di-electrics 
possess of intensifying or maguifying the inductive effects which 
take place through them: it is a sort of conduction of induction, if 
such a term can be allowed. Hence a Leyden jar, having an in- 
sulating medium of shellac, can be charged to a higher degree 
than one having air as the di-electric of the same dimensions, in 
the proportion of 1 to 1:75 (I speak from memory) ; nor do I think 
that the delay that occurs in the discharge of the current—the 
clearing-time as Mr Hearder expresses it—arises from this peculiar 
absorption of the charge. It is, in my opinion, entirely due to the 
resistance of the wire, which measures out the quantity of the 
discharge, in the same way that a small pipe would measure 
out the flow of water from a reservoir. If the time oceupied 
in discharging arose from this absorption, it would be equally 
visible in a short as in a long length of wire; but in short 
wires the discharge is instantaneous. It would also be de- 
pendent on the tension of the charge, but the tension of the 
charge in no way lengthens the clearing-time. Again, it would 
be greater in a wire of larger diameter, which exposes an increased 
surface to induction, and, consequently, to absorption ; but the 
reverse is the case. It is found that the thicker the wire, or, in 
other words, the Jess the resistance, the quicker is the clearing. 
time, the less the retardation, and the better the cable for rapidity 
in signalling, ‘The clearing-time, or, in other words, the pro- 
longation of the current, which, after all, is the cause of slow 
working, and not the retardation, is dependent upon the rapidity 
with which the discharge takes place, and this is proportional to the 
resistance or size of the wire. If Mr. Hearder’s theory were true, 
then the adoption of thick wires would be of very little value; but 
I am of opinion that this absorption is not apparent in gutta-percha 
wires to any injurious extent. Mr. Hearder has, I perceive, fallen 
into the general error respecting the use of the return wire to 
dissipate or diminish the effects of lateral induction. If he is a 
reader of your valuable paper, I trust he has by this time changed 
his mind, 

[ have noticed the points in which I differ with him. In every 
other respect his paper is most admirable, and I only wish that 
some of our more practical electricians would follow his com- 
mendable example, and lay before the public the result of their 
elaborate thoughts and experimental researches. There is no 
branch of electricity which has been more deeply investigated, yet 
none which is so poorly illustrated in type—Faraday’s brilliant 
researches alone excepted. A TELEGRAPH ENGINEER, 








PATENT LAWS, 

Str,—I have recently seen in your columns several articles advo- 
cating an amendment of the patent laws. Now as this is a subject 
upon which I have thought deeply, and as I have, as zn inventor, 
personaily suflered by the perticious action of the present law, I 
shall esteem it a favour if you will allow me to express my views, 
with which I think you will coincide. I think that it will be 
acknowledged that inventions are beneficial to the public, and that 
as men cannot be compelled to give their inventions or mprove- 
ments to the public, it is expedient to induce them to do so by the 
hope of a due reward, 

This reward is given in the least bjectionable shape by granting 
to inventors or improvers a patent of monopoly for a limited 
period, at so moderate a charge as may put it within the power of 
such parties as are the most likely to invent or improve, to avail 
themselves of the monopoly. Patents ought, therefore, to be 
cheap, inasmuch as the granting of a patent is merely recognising 
in an inventor his property in his own invention for a limited 
period, on condition that he shall afterwards give it to the public, 
for without his consent no other person can avail himself of it. 

Any sum charged for a patent beyond its actual cost to the 
nation, is, in effect, a tax on invention, which must be paid whether 
the thing taxed be saleable or not ; and if that sum be large, as at 
present, it actually becomes a prohibition as regards a large por- 
tion of those most likely to make discoveries (managers, foremen, 
and working mechanics), who, whilst patents are expensive, are 
unable to protect their inventions, which will consequently rarely 
be made public ; and in the few instances where they are patented 
it will only be by the inventor sacrificiug to a capitalist the lion’s 
share in order to secure the remainder. 

Again, the expense of making experiments, and of specify- 
ing inventions, is so great, as frequently to leave a man, 
after such expenditure, but litthey wherewith to obtain a 
patent; and if he begin by taking out an expensive patent, he 
may thereby be deprived of the means of making the requisite ex- 
periments, and of specifying. In the former case, when his expe- 
riments precede the taking out of the patent, being, through its 





high price, incapacitated from securing a legal protection for his 
property—the invention—he is obliged to abandon it; whereas, 
under the same circumstances, a cheap patent might have enabled 
him to benefit both himself and the public. In the latter case, 
when the taking out the patent precedes the experiments, the title 
of the patent gives to the public some knowledge of the invention, 
which, not being sufficiently matured from want of means, is often 
rendered valueless, both to the inventor and to the public. A dread 
of either of these results deters many persons from applying for 
patents. 

Many valuable patents are invented, which, from various causes, 
cannot be brought into profitable use for a great number of years. 
Few inventors of such machines can afford to pay a high price 
for patents. I could give many instances of this fact, but will 
content myself with stating that the lever watch was published 
more than 100 years ago, but was only brought into use within a 
comparatively recent period, and that my self-acting mule—of 
which millions of spindles are now at work—did not pay for the 
cost of the patent during the first nine years, and yet it was at the 
express desire of the master spinners that I reluctantly contrived 
this machine ; in fact, I know from experience, that, on the average, 
no important patent pays during the first seven years. 

Aware of this fact, men of property will not often be induced to 
risk their money in expensive patents, knowing, as they do, that 
before any profit can be realised beyond the cost of experiments 
and of the patent, many years generally elapse, during which time 
there is considerable risk of the invention being superseded. 
And where they do eventually decide so to invest, generally take 
a considerable time, perhaps years, to consider whether or not to 
risk the large sum now required for a patent; during which time, 
of course, the public loses the benefit of the invention. 

Now this is a great evil, for the early introduction of any useful 
invention or improvement is always of consequence to society, and 
therefore ought to be encouraged by the granting of cheap patents, 
which would then be taken out for many inventions of little value, 
by which the inventor might possibly sustain loss, but by which 
the public would be benefitted. Greater publicity would be given 
to the most approved machines or modes of operation previously 
in use; for, as the greater number of inventions are for improve- 
ments on old machines, or modes of operating—and as it is requi- 
site to describe much of the old machine or mode in order to ex- 
plain the new invention—the public would thus become acquainted 
with many mechanical combinations and processes of art, which 
probably were previously but little known, j 

Again, many valuable inventions and discoveries would be pub- 
lished, through the patent office, which otherwise would either die 

with the inventor, or make their way to the public very slowly. 

There are also many inventions to which the inventor, for various 
reasons connected with his regular business, cannot devote the 
time requisite for bringing them into operation; but he would 
risk a small sum for a patent if the invention afforded him reason- 
able hope of remuneration by the sale of it. 

Again, a patentee will often find it impossible to make a suffi- 
cient number of experiments to enable him to draw up a good and 
valid specification of his invention in time for enrolment to save 
his patent. In sucha case, neglecting to give in any specification, 
he would, if he could obtain a patent for a small sum, take out a 
new one, unless in his former title he had already exposed too 
much of his invention. Much more might be said upon this sub- 
ject; I will not, however, at present trespass further upon your 
space. RicuarD Roserts. 

30, Brown-street, Manchester, January 21st, 1859. 





ENGINEERING SHOPS.—DUTIES OF EMPLOYEES, 
Sir,—I was very pleased to read the letter signed “ L. W. L. J.” 
in T'ne Enaineer for this week, as it is a subject that requires 
reform. 

As I belong to that class of engineers’ employés called draughts- 
men, I shall confine my remarks to what I consider their proper 
position. In too many establishments they are looked upon as 
necessary evils, there being no direct profit issuing from the draw- 
ing office —which, to say the least, is a very short-sighted view to 
take of the matter—and are frequently subject to great annoyance 
and even insult from ignorant and conceited foremen, who, per- 
haps being raised from the ranks, run away with the idea that 
they are wonderfully clever men, and on a perfect equality in 
every respect with the draughtsmen, who have been, with very few 
exceptional cases, brought up in a gentlemanly manner, and 
therefore deserve to be treated with more respect and civility than 
they frequently are. Not that I would have a draughtsman 
assume any self-important or imperious airs, or expect homage 
to be paid him, as it is highly essential that a kindly spirit 
of co-operation should exist between draughtsmen and foremen, 


and that all contemplated alterations or improvements should be | 


freely discussed, and suggestions made and acted upon, if thought 
desirable ; but I most decidedly agree with ‘ L. W. L. J.” in the 
remark that all such alterations should be made in the drawing- 
oflice. 

As a rule, mechanical draughtsmen are badly paid. After going 
through the mechanical routine of the workshops at a considerable 
expense, and, in the majority of cases, paying a heavy premium 
upon entering an office—taking also into consideration that works 
of any magnitude could not be carried on without their aid—I 
think they ought to be paid accordingly, and not put on a par 
with the foremen, in that respect, whose duties are neither so 
monotonous nor injurious to health. 

When we consider the precarious nature of a draughtman’s 
situation, and the difficulty of obtaining employment when out of 
employment, I think it would be a good thing to establish a 
society of mechanical draughtsmen—the same as that formed 
amongst the engineering foremen in London—for the mutual 
assistance and benefit of the class to which I belong. 

Leeds, Jan. 24th, 1859. Fair Piay. 
[We quite think with our correspondent that the mechanical 

draughismen might form themselves into a society for purposes 

of mutual information and pecuniary assistance in cases of 
emergency. The employment of the draughtsman, perhaps, of 
all employed in mechanical pursuits, is the most precarious, 
his work is the soonest performed, and, generally, himself the 
earliest dispensed with, at the same time the amount of employ- 
ment is comparatively limited. Our correspondent alludes to 
the insults to which the draughteman is subjected. It no doubt 
often happens that @ foreman will so far forget himself ; but 
occasionally the draughtsman is, we think, a little supercilious 
himself, and the foreman has just ground for complaint. It is 
@ great misfortune and a great detriment when the diferent 
employés in a factory exact too strictly the respect which they 
consider duc to them or the position they occupy. A proper 
respect and implicit obedience to the orders of a superior are 
essentially necessary, of course, but these should be associated 
with a kindly spirit and a ready disposition to help when 
assistance or advice is needed. There is a disposition in some 
people to watch for and chuckle over the shortcomings of others, 
and in the shop this disposition is much too frequently displayed. 

Jt is a bad spirit, and is productive of si-will and enmities 

that sometimes last a lifetime.] 


BOILER EXPLOSIONS. 


S1r,—Some of the remarks made by the President of the Man- 
chester Association for the Prevention of Steam Boiler Explosions, 
reported in THE EnaINEER of the 21st inst., induce me again to 
send you a few observations, with a view of endeavouring to throw 
some light on a possible cause of explosion from collapse, which I 
think in some instances arises from the unequal corrosion of the 
tube by galvanic action; the strength of which, in course of time, 
becomes inadequate to withstand the pressure for which it was 
intended, and at last it gives way, 

About the year 1831 I bought an old locomotive (I believe the 
first built in Wales), and set it up to pump water from a well in my 
father’s factory, a well which had been sunkinto the gravel near atidal 
river. The water was brackish, and contained a considerable quan- 
tity of oxide of iron, but not much salt; after a time the tube in 
the boiler, of about 12 in. diameter, leaked so much that it was 
replaced by a new one, which was carried through the boiler from 
end to end, and the shell set in brickwork, like a Cornish boiler. 
This new tube was, like the old one, corroding very fast on the top 
side only, in small semi-globular pits of about § in. diameter, and 
perfectly circular, as if bored out. The peculiarity of the corrosion 
which was going onin the boiler induced me to think it proceeded 
from some galvanic action, and I placed an ingot of zinc, 2 in. 
thick, on the tube; this perfectly succeeded in preventing the cor- 
rosion from proceeding further. The zinc in three or four months 
became a brown oxide, and could be crumbled to powder. Zinc 
was afterwards continually used to prevent corrosion of the tube. 
The fact that the upper part of the tube only corroded shows that 
tubes may in this way be weakened, and collapse in consequence. 

Joun Prayer, C.E. 

Middlesbro’-on-Tees, January 25, 1859. 





RECTIFICATION OF THE CIRCLE, 


| S1r,—I shall look in your next Friday’s number with some in- 
terest (I felt disappointed last week) for “Old Engine’s” calcula- 
tions of the second case of BW (No. 159), which I expected 
would prove as much too short as the BW in the first case 
(No. 156) was too long. I mentioned in my last that “I had a point 
in reserve by which to produce a greater approximation,” and there- 
fore beg to hand you the third case of BW. The total sum of the 
lines in the first case (Dec. 24, 1858) is true to the third decimal. 
The approximation in the second case (January 14, 1859) is at least 
as good ; and the present one (the third case) will, on calculation, be 
found to afford a much greater approximation than either of the 
two, and the figure is easily drawn. 


M 








Let P be the middle, M and D the ends of the radius; on P D 
construct an equilateral triangle PDB, and join BM; produce 
DB till B x the produced part equals BM, plus BD, and join 
P x cutting BM in Q. Then the three sides of DBM plus 
the three sides of PB x equals 5 905083411 of the radius DM. 
The difference between the sum of these lines and the circumfer- 
ence will be found as follows :—From M draw a line to the middle 
of PQ, and upon this perpendicular line, let Z be half way be- 
tween the two following points, one point one-fourth of the radius 
from M, and the other point the middle of this perpendicular line, 
and join ZB, cutting PQ in W; then BW will be the difference 
required, z.¢., BW plus the three sides of DBM plus the three 
sides of PB x equals the circumference. 

But the three sides of D x P plusD x also equals 5905083411 
of the radius DM; therefore BW plus D x plus the three sides 
of PD x also equals the cireumference of the circle whose radius 
isMD. “Butif BZ gives note xactly BW equal to the differ- 
ence between the sum of the lines (represented by 5905083411) 
and the true circumference, take, on the same perpendicular line, 
| some other point for Z till BW becomes a line exactly equal to 
| the required difference.” If Z be of the perpendicular line plus 
PQ one-third from M, the total sum of the lines will, I think, 
be true to the fourth decimal. 

On the rectification of the circle see Taz ENGINEER, vol. iii., 
| Nos. 61, 62, 64, 65, 66, 68, 70, 71, 72, 73. 

This construction is copyright. 

Old Daily Press Office, 
21, Great Charles street, Birmingham, 
January 25, 1859, 
(We have a letter from “ Old Engine,” which will appear in our 
net. | 











W. E. WALKER. 





RAILWAY BRAKES, 

Srr,—Your correspondent, R. Roberts, solicits an opinion upon his 
hydraulic brake, illustrated in THe ENGINEER of the 14th inst., 
I therefore beg his acceptance of the following :—The plan he pro- 
poses is of a complicated character, both costly to make and 
maintain, the pump being continually at work ; whilst the wheels 
are in motion considerable wear and tear must ensue ; the water, too, 
would freeze in winter. Again, the propriety of skidding wheels 
is very questionable; thousands of pounds are thrown away 
annually in tyres alone, in consequence of this pernicious practice, 
which cannot be too strongly reprobated ; a much better retarding 
effect is gained (without increasing their legitimate wear) by just 
allowing the wheels to revolve. All that Mr. Roberts proposes to 
efiect is being successfully worked out upon several lines of rail- 
way at a small cost above the price of ordinary brakes. The 
article on “ Brakes”’ in last week’s ENGINEER will bear me out on 
this point. I allude more particulafly to Newall’s and Chambers’ 
systems ; the former, I think, is fairly entitled to rather more praise 
than the writer awarded. Spring BUFFER. 





MR. FAIRBAIRN ON COLLAPSE OF TUBES. 


Sir,—In the tables included in Mr. Fairbairn’s paper in your last 
number there seems to be an error. In Table IV., tube 
No. 17 is said to have collapsed at 33 Ib. pressure, and this is 
quoted in the next sentence : in the corresponding table at the end 
it is marked 36, and this is used in finding P-D, PL, and p.— 
Which is correct ? 


If 33 lb., as I suppose, then, altering the calculations accord 
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ingly, I find p = about 800 only, which removes the chief 
anomaly in the descending series of values of p as D increases. 
The remaining irregularity is, doubtless, not more than the 
limited range of the experiments (only two or three tubes for each 
of the sizes above 4") will account for. api hee 
Attempting to find a formula to express this diminution, as 
mentioned at the conclusion, I obtain max. p = about 1000, and 


11D wei cea 
E = 1'l nearly, so that p = 1000 — w= 1000 — 25 D. 043 
11D 


being the thickness, (General expression 1000 — -- E ) The 


theoretic values of p this gives, I place beside the experimental 
ones in the subjoined table. : ‘ 
But I find that if we suppose the correction to vary as D? rather 


than D, it coincides better, taking max p= 930 fy = 07 
“0 3 . 7 = , 
nearly, we have then p = 930 — — ; = 930 — on = 930 


—1-6D2. I give also the theoretic values of p by this formula— 
thus :— 
Value ofpfor4in. Gin. Sin. 10in., I12in, 
From experiments .. ee «- 892 834 813 800 688 
p=1,000-—2D_ .. oe -- 900 850 800 750 700 
930—16D2 .. ee - 904 872 828 770 700 


P = 

The closer approximations of formula 2nd are at once seen ; but 
whether the same would hold with a more extended range of ex- 
periments it is, of course, impossible to say. - 

I wish especially that we had had experiments on locomo- 
tive tubes, and on flues of }" ," and §" of the greatest diameter 
and length the cylinder would have admitted. Experiments 22 
and 31—33 are of this kind, but too dissimilar for comparison. 

I expected to find some modification of the law that (fer the 
same diameter and thickness) P x P,x L,, when L 
became great; as it is evident that however great L might 
become, P would not diminish beyond a certain limit. The ex- 
periments, however, show no sensible modification of it within 
their limits. Had 4" and smaller tubes been tried up to 8 ft., or 
had large flues been tried in a strong round boiler shell 3 ft x 50 
or so, it might have been found. (Perhaps some such experi- 
ments are coming ?) ‘ 

[We cannot explain the discrepancy.] 


WHEATSTONE’S IMPROVEMENTS IN ELECTRO- 

MAGNETIC TELEGRAPHS. 
PATENT DATED 2nD JuNE, 1858. 
On January the 21st, 1840, a patent was granted to Charles Wheat- 
stone and W. F. Cooke, for “ Improvements in giving signals and 
sounding alarums by means of electric currents ;” the specification 
of that patent contained the description of electro-magnetic tele- 
graphs, in which the letters of the alphabet or other characters were 
indicated by a moveable hand pointing to them on a fixed dial, or 
by a moveable dial presenting the characters behind a fixed aperture. 
In one form of instrument the hand or dial was caused to advance 
step by step by the action of an electro-magnet on an armature of 
soft iron: in another, by the action of alternately inverted currents 
on magnetic needles, moved alternately in opposite directions. In- 
struments, there called communicators, for working these signal tele- 
graphs were also described, one acting by voltaic electricity, the 
other by magneto-electricity. 

The present improvements by Charles Wheatstone, of Hammer- 
smith, Middlesex, apply to electro-magnetic telegraphs constructed 
on the same general principles, and to other electro-magnetic instru- 
ments to which the same moditications are applicable. 

The first part of the invention relates to improvements in the 
signal instrument, the main object of which is to cause its move- 
ments to be effected with greater steadiness, certainty, and rapidity 
than hitherto, and cqedelly with electric currents or shocks of less 
energy than have hitherto been employed for such purpose, whether 
proceeding from a voltaic battery, a magneto-electric machine, or 
any other applicable source of electric power. 

The first improvement is in the construction of the mechanism 
which converts the oscillatory motion of a magnetic needle or bar, or 
the armature of an electro-magnet, into the rotary step-by-step 
motion of the hand. This mechanism is constructed of great deli- 
cacy and lightness, so that a small force will cause it to act efficiently, 
and the improved forms of propelment which have been adopted are 
intended to cause the hand to move with regularity, so that either 
jumps or cessations of action shall be less liable to occur. The word 
propelment is used in contradistinction to escapement, which requires 
a maintaining power for its action. 

‘ig. 1 is a front view of one form of propelment; @ is a wheel 
with inclined teeth mounted on the axis of the index or pointer ; 
and b, 6, are two levers centred to the frame at ¢, c; at their lower 
ends they are connected together by a hair spring d. The 
electrical arrangement which actuates the propelment is applied so 
as to press the inclined ends or pallets of the levers b, b, alternately 
against the teeth of the wheel a, and thus a step-by-step rotary 
motion is communicated to the wheel with the index or pointer 
mounted on its axis. It will be seen that the action of the spring d 
is such as to keep the pallets constantly in contact with the propelled 
wheel; when the electrical arrangement presses one of them firmly 
against the wheel, thereby moving it a step forward, the other yields 
to let a tooth of the wheel pass, but yet bears sufficiently to prevent 
a sudden jump of the propelled wel a. It will be seen that when 
the pallet has (by being pressed against the wheel) produced a for- 
ward step, it serves as a stop to prevent the wheel advancing more 
than one step, and also that the length of the step produced by each 
motion is such as to carry a tooth of the wheel just over the angle 
of the other pallet. 

Fig. 2 is a front ‘view of another form of propelment; a is the 
axis of the electrical arrangement; it turns on centres on the frame, 
and carries an arm 6, which is continued below its axis to balance 
its upper end; the toothed wheel c is mounted so that it can turn 
freely on its axis. The partial rotation, alternately in either 
direction, of the axis of the electrical arrangement carries the arm 6 
from side to side, and with it the wheel c, until it is stopped by 
coming in contact with the adjustable screw stops d, d. In place of 
mounting the arm 6 directly on the axis of the electrical arrange- 
ment, a pin on this axis may be arranged to come in contact with 
the lower arm of the lever 6; at each motion of the wheel c it is 
rotated half a tooth by the action of pallets formed on the ends of 
the hair springs e, e, the pallets acting similarly to those in the 
propelment, before described, that is to say, while one pallet is 
propelling the other, though still bearing on the wheel, yields to allow 
the tooth to pass. 

Fig. 3 is a side view of part of the arrangement, showing the 
manner in which the rotary motion of the wheel c is communicated 
to the index or pointer ; fis the axis of the wheel; c and g is the 
axis of the index or pointer; they are as shown, linked together at 
their ends, so that the one can assume an inclined position without 
carrying the other with it. On the axis fa driving pin A is fixed, 
and this passes up between two pins carried by a piece mounted on 
the end of the axis g; thus this axis is caused to partake of the 
rotary motion of the axis /, but not of its angular motion. 

The second improvement is in the construction of the electro- 
magnetic arrangement employed to produce the motions of the step- 
by-step index and dial telegraphs, and is equally applicable to other 
forms of electro-magnetic telegraphs and alarums. Figs. 4 and 5 
are two electro-magnets, of which the coils communicate with the 
line wire, so that when a current or shock passes therein it produces 
opposite polarities in the adjacent extremities of the magnets. Fig. 6 
shows the form of the pole pieces of these magnets ; b, b, are two frames 
in which the magnets are mounted enenteer ; they are connected to 











the base plate c of the instrument by screws d, d, which pass through 
slots in the plate ¢; e, e, are springs acting on the screws d,d, and 
tending to press them to the end of their slots, and to separate the 
electro-magnets as far as possible ; f, f,,f,,f, are four small screws, the 
ends of which come in contact with the frames }, 6, and by means of 


these the distance between the poles of the electro-magnets can be ad- | 


justed. Between the two electro-magnets an axis g is mounted on suit- 
able pivots, so as to turn freely, and to this axis two magnetic 
needles A, h, are attached. The magnetic needles A, A, have 
at their adjacent ends opposite polarities, so that when a 
current or shock passes in the line wire, each of the electro-magnets 
attracts the two ends of one of the needles, and repels the two ends 
of the other, and these attractions and repulsions both,tend to cause 
the axis to rotate in one or other direction according to the direction 
of the current or shock in the line wire. The arm which carries the 
pallet wheel of the propelment is mounted on the axis g, and it re- 
ceives its motion and communicates it to the index or pointer in the 
manner already fully described, and there being in this case thirty 
signs on the dial, the pallet wheel should have fifteen teeth ; A, is a 
button placed at the top of the dial for the purpose of working the 
index or pointer round the dial to set it with the communicating 
instrument, if from any accident the position of the index of the 
one instrument should cease to correspond with that of the other ; 
the button A works a spring fork i, which passes between two pins 
Jj; Jj, 90 that the prongs of the fork, when the button is not acted on, 
rest against the two pins; the axis of the pallet wheel passes between 
the prongs of the fork, and, when the button is partially turned, one 
of the prongs of the fork yields, and allows the other to come in con- 
tact with the axis and push it to its extreme position in one direc- 
tion, so as to cause the index to advance one step; by moving the 
button in the other direction the index is caused to move another 
step, and so on; it will be seen that the prongs of the fork act as 
springs to bring the button to its central position when out of use. 

The third improvement consists in a modification of the appa- 
ratus of the second improvement before explained, which renders it 
capable of acting upon another circuit so as alternately to invert the 
current originating from a voltaic battery interposed therein, in 
order to produce simultaneous and corresponding motions in another 
similar apparatus forming part of a signal telegraph at a distant 
station. 

Fig. 7 is a longitudinal section, and Fig. 8 is a transverse section, 
of parts of an instrument constructed according to this improvement. 
The frame of the instrument is made in two parts a and b, which 
are separated from each other by insulating pieces c. Each part of 
the frame carries one of the standards which support the axis @; eis 
a piece of ivory, which insulates the two parts of the axis the one 
from the other; jf, f, are magnetic needles mounted between the poles 
of electro-magnets, as already shown and described. The needles /; /; 
are connected to their axis d by pieces of ivory g, g, and each of them is 

yut in metallic contact with one part of the axis by a metallic strap 
} The magnetic needles at one of their ends carry pins ¢, i, and 
these, when the needles are caused by a current or shock passing in 
the coils of their electro-magnets to move to either side, come in 
contact with two of the four spring stops j, 7, and &, &; these stops 
are in connexion respectively with the earth and with the line wire 
of the circuit into which the instrument is required to transmit cur- 





rents or shocks, and the battery poles are connected to the two parts | 


a and 6 of the frame, and consequently with the needles f, 7, Thus 
it will be seen that when the needles move to one side they complete 
the circuit in one direction, and when to the other side in the oppo- 
site direction, that is to say, the instrument transmits into its circuit 
currents or shocks corresponding in direction to those which produce 
its motions. 

The second part of the invention relates to improvements in the 
communicator or apparatus for transmitting into the telegraphic 
circuit the proper number of currents or shocks required to indicate 
the various letters or characters, whether the source of power be a 
voltaic battery, a magneto-electric machine, an electro-magnetic 
machine, or any other kind of rheomoter, and to improvements in 
magneto-electric and electro-magnetic machines employed in con- 
junction therewith. 

The fourth improvement is a new construction of the communi- 
cator when a voltaic battery is employed. It may be considered as 
a modification of that figured and described in the specification of 
the patent granted to Messrs. Cooke and Wheatstone, on the 21st of 
January, 1840, It differs therefrom in the following particulars :— 
Firstly, it alternately inverts the currents, instead of transmitting 
to the telegraphic circuit successive currents in the same direction. 
Secondly, the alternation of conducting and insulating contacts are 
done away with. Thirdly, the letter circle or wheel, which in the 
former is solid, consists of a number of flexible spokes or radii, cor- 
responding to the different letters or signs employed proceeding from 
a common centre, and each carrying at its free extremity a finger 
pin. When any letter is required to be indicated, the ‘spoke on 
which it is engraved is moved by means of the finger pin at its ex- 
tremity, so as to give the wheel a rotary motion, and is at the same 
time pressed down, so that a prolongation of the finger pin comes in 
contact with a fixed stop, and thus prevents the continuance of the 
motion. Instead of flexible spokes with fixed pins at their extremi- 
ties, as here described, the rigid wheel may be retained, and stops 
or pins may be arranged on its circumference with springs so fixed 
to them that they may recover their original positions when the 
pressure of the fingers is removed. 

Fig. 9 shows an apparatus constructed according to this improve- 
ment; @ is a wooden base, on the top of which the metal plate b is 
fixed by screws; this plate has a hole through its centre for re- 
ceiving the flanged tube c, which is fixed to it by screws; d is an 
axis passing down through this tube; at the upper end of this axis 
the wheel ¢ is fixed, and on the upper surface of this wheel the radial 
spring spokes /;/, are fixed; they are clamped down on to its upper 
surface by the covering plate g; each of the spokes f has a letter or 
sign engraved on it, and it carries a finger pin A at its end. When 
the apparatus is in use, and it is required to indicate a particular 
letter or sign on the dial of the receiving instrument, it is done 
by pressing down the finger pin of the spoke, having the same 
sign engraved on it, until it is stopped by coming against the 
periphery of the wheel e, and then by the finger pin the wheel 
is turned until it is arrested by the lower end of the pin 
coming in contact with the fixed projection i; by this motion of the 
wheel a sufficient number of currents or shocks is transmitted 
through the line wire to cause the index or pointer of the receiving 
instrument to pass from the letter or sign last indicated to the letter 
or sign which it is now desired to indicate; this it does in the follow- 
ing manner :—At the lower end of the axis d, the toothed wheel ; is 
fixed; it drives the pinion *& on the axis J, so as to cause it to swelies 
half as many times as there are signs engraved on the spring spokes ; m 
is a metal dise, mounted on the axis J, but insulated from it ; on this 
disc a spring » presses. The spring n is insulated from the other parts 
of the instrument, and is put in connexion with one pole of the 
battery, and the other pole of the battery is brought into metallic 
connexion with the axis /; o and p are two springs, which when left 
to themselves spring into metallic contact with the axis /, but are 
alternately lifted oti it by the pin g, carried by the metal disc m. The 
springs o and p are insulated, and are respectively in metallic contact 
with the line wire and the earth; thus for each revolution of the 
axis /, two currents or shocks, one in each direction, are transmitted 
into the line wire. 

The fifth improvement consists in the application of the letter 
circle described in the fourth improvement, in combination with a 
magneto-electric machine, instead of with a voltaic battery. 

Fig. 10 is a longitudinal section of an instrument constructed 
according to this improvement ; a is the letter circle, constructed in 
all respects like the letter circle described in connexion with Fig. 9; 
it is mounted on an axis 6, which carries a toothed wheel c; this 
wheel drives the pinion d on the axis e of the armature f in such a 
manner that the axis e makes fifteen revolutions while the axis 6 
makes one ; this suits a step-by-step instrument having thirty signs 
on its dial; if this number be changed a similar change must be 
made in the gear; g is a permanent magnet; one end of the coil of 
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the armature is connected with the frame of the instrument, and the 
other end to the insulated metal disc A on the axis e; from this the 
current passes by the spring i to the insulated standard j, which is 
connected with the line wire; the frame of the instrument is 
connected with the earth. Thus it will be seen that the armature 
is so actuated by the letter circle that the moving this through a 
space corresponding with one letter causes one etlective current to 
pass into the line wire. 

The sixth improvement consists of new methods of constructing 
the communicator when a magneto-electric or electro-magnetic 
machine produces the currents or shocks, which are transmitted by 
its means into the telegraphic circuit. In this improvement the 
armature of the permanent or electro-magnet is kept in continuous 
motion by the hand of the operator, or by being connected with any 
moving power, and finger stops fer gen with the letters on the 
dial of the telegraph being respectively pressed down, regulate the 
passage of the currents or shocks into the telegraphic circuit, for the 
purpose of acting on the detached telegraph. By this means, how- 
ever large and powerful the magnet which is employed may be, the 
operator may act upon the finger keys with the same facility, which 
would not be the case were the motion of the armature itself to be 
arrested thereby. 

Fig. 11 shows a communicator constructed upon this improvement ; 
and Fig. 12 is a plan partly in section of the same parts; a@ isa 
magnet furnished with an armature 6, arranged to revolve in front 
of its poles on the vertical axis c; this axis is driven by a band 
passing to the wheel d, to which rotary motion is given by hand. 
On the upper end of the axis ¢, a disc e is mounted, and this disc is 
furnished with two pins which drive the toothed wheel / on the 
axis g, thus causing it to take two steps at each revolution of the 
axis e; the wheel f has thirty teeth; 4 is another wheel on the same 
axis; it is furnished with fifteen teeth, and is so fixed on the axis 
that its position thereon may be exactly adjusted; i is an axis 
mounted in the centre of the frame; it carries at its upper end an 
index or pointer j, which when the axis iis thrown into gear with 
the axis g, in the manner hereinafter explained, passes step by step 
round the dial, and points in succession to each of the letters and 
signs marked on it. These letters or signs have also each a corre- 
sponding finger key 4, furnished with a spiral spring /, which con- 
stantly acts to press it upwards, but when one of these finger keys 
is depressed, it is held in that position by a corresponding lever m, 
the tail of which is forced into a notch in the stem of the key by its 
spring n; the depression of any one of the finger keys also acts on 
the end of one of the levers p, and by causing it to rock on its sup- 
port g, it raises its inner end, and this pressing under the flange of 
the boss q', on the axis é, lifts it vertically in opposition to the spring 
r, which tends always to draw it downwards. On the axis i are two 
toothed wheels s and ¢, having fifteen and thirty teeth respectively ; 
they are fixed together or formed in one piece, and mounted loosely 
on the axis, but they are prevented from turning independently of 
the axis by the pins « on the boss g', which enter holes in the 
wheel ¢, but they can slide longitudinally on the axis; v is a spring 
which has a tendency to force the wheels s and ¢ to their highest 
position. When the axis ¢@ is lifted by depressing a tinger key as 
before explained, the wheel s gears with the wheel A, either imme- 
diately, if the key happens to be depressed, when the teeth are pro- 
perly placed, or if not, then after the wheel A has moved through a 
sufticient space to place its teeth in a suitable relative position, the 
wheel s being then projected upwards by the spring v; w is an axis 
on which a fork z is mounted; this embraces the wheel s, so that the 
rise and fall of this wheel causes the axis w partially to rotate; the 
rise of the wheel lifts the piece y out of the teeth of the wheel ¢, 
which with the axis i was thus previously locked. On the axis w a 
metal spring z is also fixed, and this by the rise of the wheel s is 
withdrawn from contact with the insulated knob A. ‘The levers m 
which lock the finger keys, when depressed as already described, 
have, as shown in the illustrations, hooks formed at their ends, which 
when the other end of the lever falls into the notch in the key, pro- 
ject forward slightly, so that as the spring catch B, which is fixed 
on the axis i, is carried round by the revolution of the axis, it strikes 
the lever so projected forward, and withdraws its other end from the 
notch of the key, which then springs up, and allows the axis i to be 
drawn down out of gear with the axis g. The communication 
between the coils of the armature b and the instrument is made in 
the following manner :—On the axis e of the armature an insulated 
metal ring C, only shown in dotted lines in Fig. 11, is mounted, and 
with this ring one end of the coils is in metallic connexion; D is a 
metal spring constantly in contact with the ring C; the spring D is 
insulated from the frame, and is connected by a wire with the knob 
A; it is also connected with the line wire; the other end of the coil 
of the armature is connected with the frame of the instrument, and 
an electric communication is established between this and the earth. 
The action of the instrument is as follows:—At commencing, both 
the index of the communicator and the index of the receiving step- 
by-step instrument are set to the same sign, viz., the cross at the 
top of the dial; the armature is then caused to rotate, but so long 
as none of the finger keys are depressed, the currents or shocks 
do not pass into the line wire, but prefer the shorter path 
through the spring z; but as soon as a finger key is depressed, 
and the wheel s gears with the wheel A, the spring z passes out of 
contact with the knob A, and the currents or shocks then begin to pass 
into the circuit. As two effective currents or shocks are generated 
by each revolution of the armature, and as a revolution of the arma- 
ture corresponds with two steps of the index or pointer j, it follows 
that an effective current or shock is transmitted for each step of the 
index, and consequently the communicator and the receiving instru- 
ment will keep pace the one with the other. ‘This goes on till the 
spring catch B strikes the end of the lever m, corresponding to the 
finger key depressed; this liberates the key, throws the index axis 
out of gear, and re-establishes the short circuit for the currents; 
when another finger key is depressed the action is repeated. It will 
be seen from the arrangement of the wheel-work that it is impossible 
for imperfect currents to pass into the circuits when the wheel A has 
once been adjusted on its axis, for the gearing together of the wheels 
hk and scan only take place when the armature is in one of two 
positions, both of which are arranged to be when the current or 
shock commences to be produced. Further, the gearing does not 
take place at either of these positions indifferently, otherwise currents 
in the wrong direction might be transmitted, but it can only take 
place when the armature is in the same position as it was when the 
wheels last fell out of gear. 

Fig. 13 is a longitudinal section of a communicator constructed 
according to another method ; the instrument is not shown complete, 
but only those parts which are necessary for its explanation are in- 
dicated; a is an axis carrying an armature }; this axis is caused to 
rotate by hand or otherwise in front of the poles of a magnet, as in 
communicators already described ; c is a pinion on the axis a, driving 
the toothed wheel d on the axis e, so that the axis a makes fifteen 
revolutions while the axis ¢ makes one; / is a wheel also fixed on 
the axis ¢, it has fifteen teeth in its periphery, as is shown in plan in 
Fig. 14; g is an arm mounted loosely on the axis e, and insulated 
from it by a piece of ivory A; the arm g is also tipped with ivory at 
its other end; ¢ is a spring catch mounted on the arm g, and so 
placed as to engage with the teeth of the wheel /; j is an index or 
pointer fixed to the arm g (but insulated from it), it travels round 
the dial 4, and points in succession to the thirty letters and signs 
marked on it; / is one of a series of finger keys, of which there are 
thirty ranged round the dial; it is, as is shown, enlarged in diameter 
at its upper end, and when one of these keys is held depressed the 
arm g comes in contact with it, and is stopped, but the revolution of 
the armature continues as before, the spring catch ¢ giving way to 
allow the teeth of the wheel /to pass. The armature coils are con- 
nected with the instrument in the following manner :—One end of 
the coils is connected directly to the frame of the instrument, and 
the other end of the coils is connected with the insulated metal ring 
on the axis a, and from thence the metallic connexion is continued 
by the spring mto the standard n; this is connected with the earth 
and also with the insulated standard 0. When none of the finger 
keys are depressed, the spring catch i is in contact with the wheal Sy 
and the currents or shocks pass from the frame of the instrument to 
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the arm g, and thence by the spring p, which constantly bears on it 
to the insulated standard g, which is coupled up with the line wire, 
and all the currents or shocks produced by the armature thus pass 
into the cireuit; but when a finger key is depressed and the arm g 


“stopped, the spring catch i no longer remains in contact with the 


wheel f, and the circuit is broken, being re-established only as the 
teeth of the wheel fclick in passing, but as these points correspond 
with the inversion of the currents or shocks, no effect is produced on 
the indicating instrument. It will be seen that imperfect currents 
or shocks cannot be introduced into the circuit, for the circuit can 
only be completed when the armature is in position to send a perfect 
current or shock in the direction required. The finger key which 
corresponds with the zero point is provided with a screw to fix it 














down so as to hold the arm g in the position shown in the illustration, 
and then a short circuit is completed by the spring r carried by the 
standard o coming in contact with the pin s carried by the arm g. 
When the instrument is in this position currents or shocks trans- 
mitted from a distant station do not have to traverse the coils of the 
armature. To avoid the necessity of locking the finger key corre- 
sponding with the zero point of the dial—a movement which has to 
be attended to by the operator—another contrivance is adopted by 
which any one of the finger stops being depressed, it remains so even 
when the finger is removed, until another stop is touched, when the 


former is restored to its normal position. 

Fig. 15 is a vertical section of a communicator constructed in this 
manner :—Fig. 16 is a horizontal section taken at the line 1, 1, Fig. 15. 
The instrument is so similar to that last described, that it will not be 
necessary to repeat the whole of the description, Some of the parts 
which are similar to those described at Figs. 13 and 14, are marked 
with the same letters. A, A, are finger keys, of which there are 
thirty, as before, hut their form is considerably changed; they are 
ranged round the ring B, and tit into notches in the plate C; 1D, D', 
are other plates; they are notched to receive the lower ends of the 
keys A, A, and have between them small friction pulleys E, E, round 
which a chain F passes, G, G, are small springs, there is one to 
each finger key ; it is connected with the stem of the key at one end, 
and at the other end with the plate D; the ends of these springs 
have a tendency to spring from each other, so that when the key is 
up it tends to keep it up, and when down (in the position shown by 
the dotted lines in Fig. 15) to keep it down. The depression of one 
of the finger keys, besides acting on the apparatus, as already de- 
scribed, takes up the slack of the chain, and when another key is 
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depressed it pulls on the chain, so as to raise the first against the re- 
sistance of its spring. 

The seventh improvement is a modification of the magneto-electric 
machine, in which, instead of the armature revolving before the poles 
of a magnet, it is caused alternately to approach to and recede from 
them by means of a cam, fixed to a wheel, or by other suitable means. 
If a single magnet is employed a contrivance for alternately invert- 
ing the direction of the currents must be had recourse to; but this is 
unnecessary when the armature oscillates between the poles of two 
similar magnets so disposed that the currents shall pass through 
the circuit in opposite directions, according as the armature moves 
towards one or other magnet. This method may be advantageously 
applied to the communicator of the fifth improvement, as the motion 





of the letter wheel may be more immediately and certainly stopped 
at any required point, in consequence of there being no momentum 
generated by the rotation of the armature. 

Fig. 17 is an exterior view, and Fig. 18 is a transverse section, of 
a magneto-electric machine constructed according to this improve- 
ment; @ is a letter circle mounted on a vertical axis ; it is not fur- 
nished with flexible spokes, as the letter circles already described, 
but with keys }, 6, which correspond in number with the spokes for 
which they are substituted. These keys }, b, pass through sockets 
in the periphery of the letter circle a, and they have springs ¢, c, 
which press them upwards; when they are depressed by hand, they 
project below the circle a, and when the circle is turned round on its 
axis, the lower part of the key comes against a fixed projection, and 
stops the circle at the required point. On the axis of the letter circle 
a cam d is mounted; e is an armature; it is attached to the plate f, 
and this is carried by one end of the lever g, the axis A of which 
is carried by the standard i; the upper end of the lever g is fur- 
nished with a small friction pulley, and enters the groove in the face 
of the cam; the cam has fifteen rises and falls, and the extremes in 
both directions correspond with the commencement of a fresh current 
or shock; hence, thirty are produced by one revolution of the cam. 
The permanent magnets A are placed with their similar poles opposite 
each other, so that the successive currents are in opposite directions. 

The eighth improvement consists of a construction of the mag- 
neto-electric machine, in which neither the magnet nor the coil of 
wire is put into motion, but only the soft iron core which is enve- 
loped by the wire. 

Fig. 19 is a plan, and Fig. 20 is a vertical section, of a magneto- 
electric machine constructed according to this improvement; «, a, a, 
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are six permanent magnets arranged round in a circle with their 
poles directed inwards; the centre of the circle is occupied by the 
axis 4, and on this is mounted the cylindrical core of soft iron ¢; this 
core is furnished at each end with three projections d, d, which are 
in fact the armatures of the magnets, and is surrounded by a fixed 
coil e. The axis d is driven by a band from the hand-wheel ff, and 
thus the projections from the core are caused to pass successively 
in front of the poles of the magnets. In some cases this arrangement 
is modified in the following manner :—In place of employing a single 
stationary coil e, and that in connexion with the armatures, each of 
the poles of the magnets a (the arrangement of magnets shown at 
Fig. 19 being still retained) is surrounded with such a coil, or, what 
is better, a short cylinder of soft iron is fixed on each of the extremi- 
ties of the magnets, and these surrounded with the coils. These 
coils are all coupled up together, so as to deliver the currents or 
shocks induced in them into a single circuit. The magnets are 
furnished with armatures, one for each magnet, and these armatures 
are fixed on an axis corresponding with the axis 6; thus, when the 
axis revolves they are carried in succession before the poles of the 
magnets or the soft iron continuations of the magnets, and currents 
or shocks are thus induced in the stationary coils. 

The ninth improvement consists in substituting for a single mag- 
net and armature in any of the magneto-electric machines employed 
for working telegraphs, several magnets and armatures so arranged 
that the instantaneous currents or shocks originated by each shall 
be produced simultaneously, and pass through the same conducting 
wire. A number of small magnets and armatures thus combined 
will produce a more efficient result than a single magnet and arma- 
ture of proportionate dimensions. A convenient arrangement for 
carrying out this improvement is to gear together several magneto- 
electric machines so that the armatures of all of them shall revolve 
at the same speed and occupy at all times the same angular positions 
with respect to their magnets; the wires of the coils of all the ar- 
matures are coupled up to one wire, from which the currents or 
shocks are led away as if a single magneto-electric machine were 
employed. Electro-magnets may be substituted for permanent 
magnets in any of the modes of construction described as the 
seventh, eighth, and ninth improvements. 











GEoLocists’ AssoOcrATION. 
Mr. Hyde Clarke has been invited to become a vice-president of the 
association, and has undertaken to deliver an address at St. Martin’s 
Hall on Tuesday evening, the 8th of February, at seven o'clock, on 
the organisation of a geological survey by the members of the asso- 
ciation. Z 

Foreien Jorrixas.—Prince Napoleon has established a commis- 
sion for effecting a general survey of Algeria. M. Babinet, of the 
Institute, is to be the President.—A project is mooted for cutting a 
canal across the Malayan peninsula, thereby saving 1,175 miles in 
the distance between Calcutta and China.—A dreadful accident oc- 
curred on the evening of the 16th ult., on Plantation Lusignan, East 
Coast, by the boiler of the draining engine exploding, in consequence, 
as was understood, of the engineer incautiously introducing cold 
water into the boiler when it was heated and nearly empty. The 
engine-house was destroyed, and four men (including the engineer) 
killed on the spot, besides a number of others severely injured. 

WELLINGTON CoLLEGE.—The preliminary opening of this college 
took place on the 20th inst., when above sixty of the pupils assembled, 
Prince Albert having on the previous Saturday inspected the noble 
building—a credit both to the architect, Mr. Shaw, and the present 
age. The gasworks and gas fittings for lighting the college have 
given great satisfaction, executed wholly by Mr. George Walcott, C.E., 
of London. On Saturday, the 29th, the Queen is intending formally 
to open the college, attended by a large number of the leading 
nobility. Numerous gas-illumination devices will shine forth on 
that evening in front of the building to celebrate this auspicious event. 

Lire Boars.—A gentleman from the Government of the canton of 


| Geneva, M. Antoine Mermilliod, has just come over to this country, 


with introduction to the Royal Humane Society, in order to obtain a 
life-boat for the Lake of Geneva. He has, in accordance with the 
instructions of his Government, intrusted the superintendence of the 
construction to Frederick Young, Esq., C.E., under whom she will be 
built and equipped by Messrs. Forrestt, the well-known life-boat 
builders of Limehouse. 
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TO CORRESPONDENTS. 

Norice.—/our volumes of THe ENGINEER may now be had ready bound. Vol. I, 
price 20s.; Vols. IIL, IV., and V., price 18s. each; covers for binding each 
volume, price 2s. 6d. each, can also be had. Orders received by the Publisher, 
163, Strand. 


*,* Jt is advisable for correspondents to give initials rather than general signa- 
dures, as “ Constant Reader,” “ Subscriber,” &c. dc. 


G. Guy.—Such an improvement would, doubtless, be valuable on curved lines. 
M. Arnouz’s system of jointed couplings and radial arles enables trains to be 
run through curves of twenty-five metres diameter on the Paris and Sceaux 
Railway. A patent has been recently taken out for setting the leading wheels of 
ordinary locomotives radially to curves. 

W. R.—Next week, 

O. (Sunderland. )—<Silicate of soda may be had from the Widnes Soap Company, 
near Warrington. You do not read our advertising columns, or you would 
have known where to obtain it. This company state that they supply any quan- 
tity of soluble glass, either in powder or concentrated solution, 

A Svusscriper is anxious to be informed of the plan used to joint the endless wire 
rope when used in ploughing—that is, the mode of fastening the hook or link to 
the rope itself, so that it, being pliable, will run well over the drum. Will any of 
our readers inform him through us? 

OLD SuBscRIBER wishes to be informed of the principle of Smith's Auziliary 
Boiler, and whether it can be fixed to flues of working boilers, and if they are to 
be seen at work anywhere, and the address of the patentee. Now, Mr. Smith, 
Old Subscriber can have the missing numbers from our office, or through a 
newsugent. 

T. E. M.—VYour instrument has been engraved for a long time, but we had un- 
fortunately lost the letter which accompanied the illustration. If you will be 
good enough to send another letter we shall be glad. You should never be 
angry at any little delay in a newspaper esta! lishment; if you had but four 
and twenty hours’ experience of its anxieties, and cares, and responsibilifies, you 
would wonder that such things as newspapers are produced at all, or that any 
men could be found sufficiently patient and good to undertake their production. 

J. H. (Dudley.)— We will make the inquiry for you with much pleasure, and 
ket you know the result in our next. We shall doubtless meet with the gentleman 
himself during the week. 

R. J. (Glasgow.)—Lagincers in the East India Company's naval service are 
appointed by warrant, and are divided into three cdlasses—first, second, and 
third—and may hold rank in that order, and relatively on board ship with boat- 
swains, gunners, and carpenters. You would have to pass an ewamination by 
an engineer appointed for the purpose. No person is considered quaiified to 
hold the warrant of a first-class engineer who is not able to keep accounts, and 
to make notes in the log of every particular of the working of the engines and 
boilers. He must be thoroughly acquainted with the principles upon which the 
machine works in all its parts, and capable of setting right any defects which 
may occur in the engines or boilers, and also to adjust the length of the various 
rods and motions, slide valves, and excentrics. He must have been at sea as an 
engineer, and be capable of working, starting, and stopping the engines, dc., 
and to make rough sketches, correct in proportions, of any part of the machi- 
nery. He must be able and willing to exert himself, particularly as @ workman, 
upon occasion, either in driving, packing, or repairing the engines, and he must 
be willing to instruct in his art such lads, European or native, as the Indian 
Government may place under him as apprentices. The second-class engineer 
must not be inferior in education to the first engineer, and but little inferior in 
mechanical acquirements, with the exception of the nicer points of the adjust- 
ment of slides, &c., and his improvement in such points of knowledge will be the 
road to his promotion to the post of first-class engineer as vacancies occur. 
The third-class engineer must not be inferior in education to the preceding, and 
will be selected from the senior class of apprentices, or appointed direct into the 
service from a factory. He must be accustomed to engine work, and acquainted 
with the principles of the engine, with the names of its parts, their uses and 
fects in producing motion; and if found qualified he will be eligible for pro- 
motion to the higher grades, as vacancies occur. An engineer of either class 
may be required to do duty on shore or to make repairs in the Mint, or in any 
Jactory, or on board other steam-vessels than his own. The scale of pay is, for 
the three classes respectively, £200, £150, and £100 for the first three years 
after arrival in India; and £250, £175, and £125, from the fourth to the 
seventh year; and £300, £200, and £150 from the end of the seventh year, 
with an additional allowance of 4s. a day to a first-class engineer, 3s. a day to 
@ second-class engineer, and 2s. 6d. a day to a third-class engineer for such 
period as the steam is up, or the engines working, or while employed on shore or 
other vessel. The first engincer is also allowed one shilling a day for each 
apprentice placed under him; and ali classes have, of course, rations and 
quarters on board ship or ashore, supplied by Government. Pensions are also 
granted after length of service, but we have told you enough now, 





ALLOYS, 
(To the Editor of The Engineer.) 
Six,—A short time ago there appeared in your columns an article on the 
alloys of copper and zinc, in which the attention of engineers wag called 
to an alloy— 
Cu. 49.32 
Zn. 50.68 


We have tried this mixture repeatedly, and find that it gives a brass of 
a fine gold colour, but soft and brittle, so as to be perfectly useless for 
steps and bushes where hardness and tenacity are required. 

Perhaps some of your numerous readers may have had better success 
with it: if so we shall be glad of a hint as to how we may impart toughness 
to this economical mixture. Cu, Zn. 

Birkenhead, 25th January, 1859. 





DISTILLED WATER, 
(70 the Editor of The Engineer.) 
Srm,—If your correspondent “ A. B. C.,” December 17th, wanting distilled 
water, will apply to “ W. W.,” Post Office, Kendal, Westmoreland, he will 
be informed where he can have an abundant supply of that article. 


Ww. W. 





DRAUGHT BY A STEAM JET. 
(70 the Editor of The Engineer.) 
Sin,—Can any of your readers inform me where I can see numerical data 
on this subject? I want to draw from a vessel or air holder, through a 
pipe of suitable diameter, 420 cubic feet of air per minute, with a 
suctional force of only one fifty-sixth of a pound per square inch, and by 
a steam jet of one atmosphere. 

What should be the diameter of the jet, and the diameter and length 
of draught-pipe through which the jet blows, to produce the effect with 
the least expenditure of steam, and what would that expenditure be ? 
Also what rule will apply when the volumes and pressures are different 
from the above? A fanner is not applicable, W. P. 





BORING WALLS. 
(To the Editor of The Engineer.) 
Stz,—Could you or any of your numerous correspondents inform me the 
best known mechanical means to bore holes in stone and walls? 
Sheerness, Jan, 13th, 1859. 
[We know nothing better than the common steel drill. 


N. P. B. 
Will not that do?) 





PATENTS. 
(70 the Editor of The Engineer.) 

Si,—How are complete specifications of patents drawn out upon parchment 

or paper, what size or form ; or if any restrictions ? 

And also what size, or the, if any, restrictions as to size of sheets of 
drawings to accompany the same ? 

A reply in Friday's impression will oblige. 

Birmingham, Jan, 25th, 1359. 

[4 complete specification must be written bookwise on a sheet or sheets of parchment, 
each of the size of twenty-one inches and a-half in length by fourteen inches and 
three-quarters in breadth. It may be written on both sides, but a maryin 
must be lft of an inch and a-half on every side of each sheet. The drawings 
accompanying such specification must be made on a parchment sheet or sheets, 
each of the same size as the specification, and with the same margin all round; 


but the drawings may be made lengthwise or across the 
wre Ie lengi page, as may be most 


Cato, 





DIVING BELLS, 
(To the Editor of The Engineer.) 
Sm,—In your last week's impression a plan was suggested by a correspon- 
dent for the p tion of idents arising from a fracture of the air 
tube connected with diving bells. 
As the suggestion would not be operative if damage occurred to said 
tubes above the altitude of the bell, I beg to offer the following :—A float 








A is attached to a rod B, supported by bearings C. On an accident 
occurring to the air tube D, the water entering the bell raises the float, 
the connecting rod of which being attached to a valve E, closes the same, 
thus preventing further escapement of air, and of course further admission 
of water. 

If the ordinary air pipe descended to near the bottom of the bell, as 
Fig. 2, the same object would be obtained, but probably at the cost of 
proper ventilation. I. Ramssorrom, 





POWER OF PUNCHING PRESSES, 
(To the Editor of the Engineer.) 

Sim,—Can you or any of your readers inform me how to calculate the 
pressure necessary to punch a hole of given size in plate or bar iron cold, 
and whether the ratio of resistance is as the area of required hole, or as 
the measurement of the divided surfaces ? 

What book gives best information on such points ? 

A PRACTICAL SUBSCRIBER, 

January 20, 1859. 
[Multiply for iron 150,000 by the diameter of the punch and the thickness of the 

plate, each in inches: the product is the pressure in pounds. For copper, the 

number 96,000 may be used, 





Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mx. Bennanp Luxton; all other letters and 
communications to be addressed to the Editor of Tue Encinernr, 163, Strand, 
W.C., London. 
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THE GREAT EASTERN. 

THE work of fitting the great ship for sea will be com- 
menced to-morrow, when the main paddle-shaft and rudder 
will be raised aboard by the large floating derrick. The 
work has been let in three contracts, to embrace respec- 
tively the hull, engines, and rigging, and the contractors 
are to be fairly at work by February 15th, and are bound 
under heavy penalties to have the ship entirely completed, 
and in all respects ready for sea, by the middle of July. 
The great ship, therefore, which it was thought would start 
on her first voyage in September, 1856, will not, even 
under the most favourable circumstances, have earned any 
money for her owners before September, 1859. In these 
three years of disappointment there has been no doubt of 
the mechanical success of the ship—no doubt that she 
would prove a staunch, seaworthy vessel—no doubt that 
she would possess sufficient and properly applied power to 
carry her at a good rate through the water—say 18 
knots an hour, if necessary. Everybody believes that she 
can perform what no other ocean steamer can accomplish, 
because with an admirable model she has plenty of power. 
But will she pay? Can her owners afford to use this 
power? Is the great ship likely to have a traffic which 
will warrant her owners in running her even at 13 knots 
an hour—the usual speed of first-class Atlantic steamers ? 
These are questions which experience only can determine ; 
and thus the success of the Great Eastern is still almost 
as much a problem as it was upon the day when Mr. Scott 
Russell laid down her keel. 

We have all seen the estimates, apparently made with so 
much care, wherein 182 tons of coals were expected to 
drive the Great Eastern at 18 knots an hour, continuously, 
for twenty-four hours. At the same time it requires 140 tons 
of coal to drive vessels of but one-third the same midship 
section at only 14 knots an hour! ‘To find steamers 
making 18 knots, we must go into the-Channel. ‘The 
Lyons, a boat built by Mr. Scott Russell, nearly upon the 
model of the Great Eastern, has crossed from Newhaven to 
Dieppe, 74 miles, in a little more than four hours. The 
Lyons is, we believe, 175 ft. long, 21 ft. beam, and draws 
6 ft. Gin. forward, and 7 ft. 6 in. aft. Her double oscillating 
engines of 48 in. cylinder, and 44 ft. stroke, working at from 
35 lb. to 50 Ib. steam, are capable of exerting 1,100 
effective horse-power. When the double trip is made in 
nine hours, equal to 164 miles an hour, the consumption 
of coal is 20 tons; allowing an hour more, the consump- 
tion is reduced to 15 tons, whilst when eleven hours are 
taken for the double voyage, no more than 12 tons are used. 
Such is the difference in the economy of speeds of respec- 
tively 164, 15, and 134 miles an hour. In practice the 
increase of consumption of coal is even greater than as the 
cube of the speed. So in the Great Eastern. With a good 
model—eight of keel to one of beam—she should run 
with about the same ease in proportion to her midship 
section as the Persia, the fastest ocean steamer in 
the world, unless we admit the claims of the Americans, 


who insist that the Vanderbilt—a steamer of the largest | 


class—has beaten her thirty minutes in a race of 3,000 
miles! If, then, the Persia (as we know the Vanderbilt 
does) burns from 140 to 150 tons of coal daily, when run- 
ning at 14 knots, she would burn not less than 300 tons in 


the same time at 18 knots. The Great Eastern having, how- | 


rate of coals per horse-power per hour, nearly 900 tons daily. 
And what is there in the engines or boilers of the Great 
fastern that their working is to be more economical than 
that of others in first class steamers? The Persia burns 
about 6 Ib. of coal per horse-power per hour. The engines 
of the Great Eastern may be worked at a higher pressure 
of steam and at a greater degree of expansion. No 
arrangement, however, for superheating has been or is 
likely to be adopted, and we do not suppose that under the 
best circumstances the consumption of coal per hourly 
horse-power will be less than 4 lb. At this rate the 
engines, working to their full power of 11,500 horses—the 
least with which the vessel could be driven at 18 knots— 
would consume 500 tons of coal daily. At 44 lb. per horse- 
power per hour—the rate attained by Mr. Scott Russell’s 
high pressure condensing engines on the Channel steamers 
—the consumption would be nearly 600 tons a day, which 
is the rate which we some time ago predicted for the Great 
Eastern in the event of her attaining her highest estimated 
speed, a speed at which, it must be recollected, she could 
derive no advantage from her sails. 

What are called large ships, even when the Great Eastern 
is left out of consideration, are not profitable ships. The 
Cunard Company could not afford to run the Persia alone, 
nor even with the rest of the fleet could she be profitably 
run to make nine-day trips, in which an average speed of 
14 knots must be maintained for 3,040 miles. The Great 
Britain was a hopeless speculation until her power was 
cut down one-half. The American Collins Company gave 
up the ghost altogether after running its great and really 
magnificent steamship, the Adriatic, one trip to Liverpool 
and home, The Vanderbilt, a very large steamer, runs 
only in the summer and autumn months, and then gene- 
rally at aloss. The West India Company, whose vessels 
make very long voyages, are compelled to run large 
steamers in order to carry sufficient coal. The subsidy paid 
to the Royal Mail Company is, however, enormous, and it 
is only that which enables it to keep its ships running at 
all. In the ordinary shipping trade it is found that large 
clipper ships pay only in times of war, when there is a 


great demand for tonnage. No class of shipping has 
suffered more than the clippers during the past year. Whilst 


smaller vessels could secure small but profitable cargoes, 
the clippers could only be sailed at a loss, unless tolerabl 
well freighted, and such freights as they require 
were seldom to be had. ‘The prospect is not flattering, 
therefore, for a new vessel of nearly seven times the ton- 
nage of anything else afloat—a vessel which, on account of 
her very size, cannot be run to some of the most important 
ports in the world, New York for instance, the harbour of 
which cannot admit vessels drawing more than 23 ft. of 
water. Freights and passengers will not wait. They can 
be shipped every few days for almost all parts of the 
world. ‘There are hardly ever enough offering at any one 
time to fill a vessel like the Great Eastern, unless attracted 
by extremely low charges, whilst goods and passengers 
cannot be kept accumulating for weeks, merely in order to 
furnish a profitable cargo to an enormous ship. 

It appears to us that the Great Eastern is yet likely— 
we would not venture to predict when—to become the pro- 
perty of the Government. Such was the fortune of the 
once gigantic Himalaya, and why not the present great 
monster—larger by far than any other nation can pro- 
duce? What would she not do in case of war? She 
could be run at a speed one-half greater than that of any 
other war steamer in the world. She might perhaps run 
down an enemy without even the trouble of firing a shot. 
She could land 10,000 troops in India in thirty or thirty- 
five days from the Channel. It is in war that the great 
powers of the vessel lie, and it is to the Government that 
we must look ultimately for their development. 


MANUFACTURE OF STEEL. 

A patent has just been published which issued on the 5th 
of July last, for an invention—a communication to Mr. 
R. A. Brooman—for making cast stecl from iron of any 
description, at one operation. ‘The invention consists in 
cementing, in a suitable crucible or furnace, fragments of 
iron or stecl, by means of a mixture composed of oxyde of 
iron, or of manganese, carbon (either plain or hydrogenised, 
such as resin or soot), and potash, soda, lime, alumina, or 
other alkaline or earthy material in the state of an oxyde, 
or of a salt. In order to produce the required reactions 
between these substances, the specification informs us that 
it is necessary to mix them intimately by means of water, 
and to spread them as uniformly as possible among the 
fragments of iron or steel. Or, instead of uniformly 
spreading the mixture in this manner, the substances may 
be placed in layers in the crucible or furnace. The carbon 
impregnated with the oxydes and the salts is not affected 
by the air, but combines intimately with the iron or steel. 
Quoting the specification, the combination is favoured by 
the nascent state of the carbon, and by the electric action 
set up by the oxydes and salts. Instead of employing 
alkaline or carthy materials in the state of oxydes or salts, 
they may be employed in a state of chloride ; but then it 
is necessary to employ hydrogenised, and not pure carbon, 
or an increased quantity of oxyde of iron, or of manga- 
nese, to disengage the chlorine. The quantities of the 
various materials used depend upon the nature of the 
metals operated upon, and of the product desired. But 
as an example, the specification states that, to convert iron 
or steel of inferior quality into good cast steel, about 3 per 
cent. of alkaline material, and from 2} to 3 per cent. 
| of carbon or carbonaceous matter, such as resin or soot, 
| will suffice. 

| From the description, we suppose the process to be that 
known in the United States—where it has been successfully 
practised for two or three years—as Neville’s, At the 
| works of the Damascus Steel Company, in New York, 
where this process was adopted in 1856, the steel is made 
from iron of any and every description, it being the theory 
of the inventor that all irons are the same at base as are 
all golds or all silvers, and that the good or bad quality of 





ever, nearly 1,700 ft. of immersed section, or nearly three | an iron depends wholly on the nature and extent of its 
times that of the Persia, would thus require, at the same | impurities, all whieh, he contends, are easily removable, 
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In the manfacture, 40 lb. of scrap iron are placed in a 
black-lead crucible, and with it are mixed half an ounce of 
the yellow prussiate of potash—ferrocyanide of potassium 
—one ounce of salammoniac, eight ounces of charcoal, one 
gill of salt, and three and a-half ounces of brick dust or 
manganese. The crucibles, being covered, ‘are placed in 
furnaces for about three hours, when the iron, although 
originally malleable, becomes perfectly melted and con- 
verted into steel, which is then poured into ingots, to be 
afterwards heated and rolled, or hammered as desired. The 
rationale of the process is, that all iron being known to 
have some impurities, especially sulphur and phosphorus, 
the salammoniac and salt are added—the former by its 
hydrogen and the latter by its chlorine to seize upon and 
carry away these substances. The removal of the phos- 
phorus is assisted also by an atom of the carbon of the 
cyanogen contained in the prussiate of potash. The other 
atom of carbon goes to the carbonisation of the iron— 
making it into steel. The charcoal assists this part of the 
process by imparting also some of its carbon. The brick- 
dust or manganese forms a close crust or scoria for the ex- 
clusion of air. 

The steel made by this process has become regularly 
established in the American trade, and has been applied 
with much success to most of the purposes for which the 
best cast steel is required. It appears to be homogeneous 
in character, perfectly granular in structure, and as fine as 
any steel made by the tedious process of cementation. 
The iron from which it is made is already converted 
from pig metal by puddling and rolling, so that the process 
is by no means as direct as Mr. Bessemer’s, but it is, on the 
other hand, a long way in advance of the usual process by 
which iron is converted into steel. ‘lhe expense of all the 
materials, other than the iron and fuel, for the production 
of a ton of steel, hardly exceeds 2s. 6d. The crucibles are 
rapidly destroyed, however, by the action of the fluxes, so 
that a considerable expense is incurred for their frequent 
renewal, 

When to the same quantity of iron, four ounces of 
salammoniac—chloro-hydride of ammonia—are added, the 
prussiate of potash being omitted, and only one ounce in- 
stead of eight of charcoal being used, with the same quan- 
tities of manganese and salt as before—the product instead 
of being steel is a homogencous and very pure and tough 
iron, Specimens of iron so made from ordinary scrap have 
been tested, we are informed, at the United States Steam 
Battery Works at Hoboken, with the result of a tensile 
strength of 117,000 lb. per square inch! Of course, the 
ourer the iron is made the stronger it becomes, as wire iron 
is stronger than all other varietics, not merely because it 
is in an extremely attenuated state, but because it has been 
highly refined, If, therefore, an even greater degree of 
purity can be obtained by chemical agency, there is no 
ground for doubt that the iron so treated might be as 
strong as is alleged in the case under notice, 

It is certainly an encouraging fact that, in all the more 
recent processes for the production of iron and steel, we 
have the assurance of an increasing and more philosophical 
knowledge of the real nature of iron, A dozen years ago, 
the general knowledge of this material, the knowledge 
even possessed by manufacturers, was almost entirely 
mechanical. ‘The absolute difference even between cast 
and wrought iron was a mystery which few had fathomed. 
The manipulations in the manufacture were traditional : 
they had been discovered—for all that the manufacturer 
knew to the contrary — by chance. Analysis was 
scarcely thought of. n such a state of things, what 
wonder was it that the announcement of Mr. Bessemer’s 
beautiful theory was as much the signal for ridicule 
as for admiration? He had asserted the absolute iden- 
tity of pig iron and stecl, with the difference merely of 
a little carbon, which, as it existed in the former, he could 
burn offin carbonic acid, and to any requisite degree, by the 
mere injection of a few jets of air,—leaving unmistakable 
steel behind. Whilst Mr. Bessemer had difficulties to 
contend with in the impurities of the irons upon which he 
experimented here, the success with which Mr. Géransson 
has carried out the process upon the scale of an extensive 
manufacture in Sweden, has shown the absolute correct- 
ness of the principle upon which it is founded. 

The Uchatius process affords also an elegant exemple of 
the chemical reactions by which crude iron can be corverted, 
in an extremely short time, into cast steel. It is the con- 
verse of Neville’s process, already described, since whilst 
in the latter decarbonised iron is operated upon by restoring 
a portion of its carbon, Uchatius’ process, in this respect 
like Bessemer’s, acts upon super-carburetted iron, a portion 
of the carbon being removed by combination with a 
metallic oxyde. Mr. Spencer, of the Newburn Steel- 
works, is making excellent cast steel by granulating 
melted cast iron in water, and melting the product with 
oxyde of iron, in the form of calcined and pulverised 
spathose and hematite ores, equal in quantity to from £0 
to 30 per cent. of the granulated iron with which they 
are mixed,—the oxygen uniting with the superfluous carbon 
of the iron in carbonic acid gas. In this way the iron is 
decarbonised to the proper point for steel, whilst its impu- 
rities are disengaged and collected in scoria by means of 
alkaline earths, mixed with the charge in the converting 
crucible. In some respects, this mode of decarbonisa- 
tion of crude iron by mineral oxydes, instead of that 
by atmospheric oxygen, as in Bessemer’s process, appears 
better calculated = any other method to produce 
uniformly good results ; for the proportion of oxyde can be 
accurately determined with relation to the carbon of the 
iron, so as to retain any requisite quantity of the latter in 
the steel; the whole process being carried on while the 
materials are in a state of fusion, the combinations are 
likely to be atomic and homogeneous, whilst the cost of the 
materials, other than that of the fuel, is practically no- 
thing. The superiority of Bessemer’s process, however,— 
inasmuch as it requires no fuel whatever—will give 
it a decided advantage over all others when pure iron 
can be obtained for carrying it on. Whilst the purest 
varieties will be sought for this purpose, it is possible that 

the treatment of the melted crude iron by jets of steam, 
before commencing the atmospheric process, will effectually 
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remove the sulphides, phosphides, and silica which now 
interfere with its success. Steam, in its decomposition, is 
a powerfully searching ge for the disengagement of the 
two former impurities. In its admission to melted metal 
its hydrogen is liberated immediately to take up sulphur in 
sulphuretted and phosphorus in phosphoretted hydrogen. 
Although silica has been looked upon as an impurity which 
could not be volatilised, Dr. Thomson tells us, in his “ Cy- 
clopedia of Chemistry,” that “it appears to volatilise with 
steam when exposed to a temperature above the melting 
point of cast iron.” It may happen, therefore, that with 
the pre-purification of iron by steam, as has been done by 
Mr. Parry, of Ebbw Vale, the Bessemer process may yet take 
the place of all others in the manufacture of steel in this 
country. So far as the chemical principles of such a 
practice are concerned, in would appear to be perfect ; and 
it is hardly too much to expect art to attain what science 
has shown to be within reach. 


INDUCTIVE RETARDATION OF SUBMARINE WIRES. 


A bIscussIoNn of great practical interest to electricians 
has been just concluded in THE ENGINEER, after — 

n 
our number of November 26th, 1858, Mr. John Tatlock 
proposed, in an interesting communication upon the subject 
of inductive electric retardation, to employ an insulated 
return wire for submarine telegraphs of great length. By 
thus making a close metallic cireuit, he contended that the 
induced current (which he assumed to travel in a direction 
contrary to that of the original current) would be re- 
turned without any interference with the original signals. 
It so happened that in the same number of THE ENGINEER 
we had published, in the proceedings of the Manchester 
Literary and Philosophical Society, a suggestion of similar 
character for obviating the effects of earth currents, and 
made by Dr. Joule. And in our issue of December 3, Mr. 
George Blair stated, in a communication on the subject, 
that a similar idea had occurred to himself only the week 
before, but that he had ascertained that Professor Gordon 
had patented the proposed arrangement on the 15th of 
September, 1855, as a communication—since ascertained to 
have been from Mr. Werner Siemens, director of telegraphs 
in Prussia, Mr. Siemens—the lines in whose charge being 
at one time all underground—was the first to observe and 
make public the phenomenon of induction in subterraneous 
wires, his paper on that subject having appeared in the 
“ Annales de Chimie for 1850.” It has come out, too, that 
in 1856, Mr. Whitehouse and Mr. Statham procured a 
provisional protection for the identical arrangement already 
— by Professor Gordon. Mr. Blair pointed out in his 
etter the disadvantage of a double wire, apart from its cost, 
in doubling the resistance to the current, and suggested 
the use of two batteries at each station, one for each 
wire, the helices of the receiving instruments to be 
formed of two wires coiled in opposite directions, each 
to be connected at one end to the earth, and at the other 
with one of the two wires. ‘These latter being connected 
with the opposite poles of their respective batteries, and 
therefore conveying currents of opposite kinds of electricity, 
but in opposite directions, it was contended that the wires 
would thus co-operate equally in working the signalling 
instrument. The effect, it was stated, would be exactl 
the same as that of a single current of one kind of electri- 
city, double in force to that of either. It was contended 
that the inductive action of one wire upon another, not 
being coiled in a helix, but extended in one continuous 
length, would be very small; and Mr. Blair cited an ex- 
periment made by Mr. Whitehouse upon three perfectly 
insulated wires, each 166 miles long, placed side by side in 
the same cable, it having been found that the inductive in- 
fluence set up by one wire upon the other was only a ten- 
thousandth part of the primary current which was trans- 
mitted along either of the wires. It has since been pointed 
out by another correspondent that this action was the 
dynamic, and not the lateral static induction of one wire 
upon the other. 

In our issue also of December 8rd, “A Telegraph En- 
gineer,” after pointing out some misapprehensions in Mr. 
Tatlock’s communication of the previous week, admitted 
that if it were possible to lay two perfectly insulated wires 
at some distance apart, across the Atlantic—the one being 
used as a return wire for the other—the inductive action 
would be entirely obviated. A well-known electrician, 
also, writing over the initials “X. Y. Z.,” whilst admitting 
that the principle of the return wire was correct, as far as 
induction went, stated that it had been proposed to his 
knowledge as early as 1853, although in practice it was 
entirely useless. In the week following, however, 
“X. Y. Z.,” in another communication, withdrew his ad- 
mission of the ability of a return wire to neutralise induc- 
tion, and explained that where two Leyden jars, which 
represent two insulated submarine wires, have their out- 
side coatings connected together, whilst the internal 
coating of one is connected to the prime conductor of an 
insulated frictional machine, and the inside coating of the 
other jar is connected to the cushion of the machine, that 
one jar can be charged negatively, and the other positively, 
whilst their respective outside coatings will be charged 
with electricity contrary to that of their insides, 
“X. Y. Z.” then demonstrated that if the two inside eoat- 
ings be connected together by a wire which offers consider- 
able resistance, as long as the machine can produce more 
electricity in a given time than can be conveyed through 
this resistance, the jars can still be charged, though not to 
the same intensity as when the conductor was interposed 
between their inside coatings. It was shown that this 
illustration represented the case of a long metallic circuit, 
where the battery represents the frictional machine, the 
wires the inside coatings and resistance, whilst the sea 
both forms the outside coatings and connects them together. 
The identity of the two cases was very clearly shown, and 
hence “ X.Y. Z.” concluded that all the effects of retard- 
ation and prolongation of the current, caused by the 
gradual charging and discharging of the wires, would take 

lace in a closed circuit the same as in an earth circuit. 


e doubted even whether with a given battery power the 





effects of induction would not be doubled by using two 
wires instead of one wire and the earth, for there would be 
a negative charge rushing to a positive charge of the same 
intensity, instead of a single charge discharging to earth, 

In our issue of Dec. 10th, Mr. Tatlock, besides explaining 
some points involved in his first letter, suggested that the 
International Telegraph Company, who had recently laid 
another cable between Dunwich and Zandvoort, should have 
the point in dispute decided by a suitable test, 

In our issue of Dec, 17th, Mr. Blair agreed to the result 
indicated by the illustration of “ X.Y. Z.,” where the two 
wires of the circuit were carried by separate cables, and 
advised Mr. Tatlock, if such was his proposition (as it was), 
to abandon it at once. But by enclosing the two wires in 
the same cable, and insulating as perfectly as possible from 
each other (which it appeared was the precise arrangement 
patented by Professor Gordon), Mr, Blair thought it would 
puzzle any electrician in Europe to show how static induc- 
tion, to any appreciable extent, could take place at all. In 
the same number of THE ENGINEER another letterappeared 
from Mr, Tatlock, without, however, raising any new 
points. 

In an able communication from “ A Telegraph Engineer,” 
which appeared in our issue of Dec. 24th, it was shown that 
with two coils of gutta-percha covered wire, each one mile 
long, placed in two insulated tanks of water, the one coil 
was charged plus and the other minus from those poles 
respectively of a battery connected to them, but only, so 
ever, when the water of the two tanks was connected toge- 
ther. When no connexion was made, no charge was 
observable. If the ends of the coils had been connected 
together by a long wire offering a considerable resistance, 
induction would therefore have been shown. Another 
experiment, made upon a closed circuit of 800 miles of 
underground gutta-percha covered wire showed that the 
galvanometers adjacent to the battery were instantly and 
forcibly deflected on making contact, whilst a distant 
galvanometer was only deflected at some time afterwards; 
the two wires of the circuit were charged respectively, 
positively and negatively. Another experiment was men- 
tioned as having been made by Wheatstone upon a cable 
where the two wires were enclosed together, the results 
being similar to those just mentioned. Hence, “A Tele- 
graph Engineer ” pond we that whether a return wire be 
used in the same casing, or as a separate cable, induction is 
manifested. Return currents, retardation, and prolongation 
would be still visible, but to what extent experience alone 
could show. He called attention also to the fact that, 
whilst it was not known whether the earth currents were 
induced or primary, a return wire would, in the former 
case, double their effects. 

In our issue of December 31st, “X. Y. Z.” showed ver 
clearly that lateral static induction would occur in a cable 
having two enclosed but separately insulated wires. A 
section of the insulating material was compared to a glass 
insulator in a Leyden jar arrangement, the surfaces of the 
wires and the sea still forming the coatings. In such a 
case the inductive action, dependent on the resistance of 
the wire, was easibly demonstrable. “X. Y. Z.” also 
pointed out numerous and grave objections against the use 
of two separate cables, In the same number of THE 
ENGINEER Mr, Tatlock criticised the illustrations of “A 
Telegraph Engineer,” without, however, demonstrating 
them to be wrong, and without raising any new points of 
material importance. 

In our issue of January 14th, Mr. Blair admits that the 
effects of induction would still be visible in two wires 
embedded in the same cable, although not, as he thinks, to 
the extent implied in “X. Y. Z.’s” demonstration. In 
respect to this, Mr. Blair explained that, with two wires 
embedded near each other, and near to the centre of a con- 
siderable mass of insulating material, the positive and 
negative inductive influences of the wires would almost 
neutralise each other around the entire circumference of the 
cable. Attention was also called to the fact discovered b 
Faraday that when two wires, either extended or in a coil, 
were placed in juxtaposition, and a current transmitted 
through one of them, that current, at the moment of its 
transmission, excites a momentary current or wave in the 
other in the opposite direction ; and at the moment when 
the primary current ceases, a secondary wave or current is 
excited in the other in the same direction. This fact, Mr. 
Blair thought, would assist the working of the compound 
cable, inasmuch as when a positive current was transmitted 
through one of the wires, that positive current would 
strengthen or intensify the negative current in the other, 
and vice versa ; whilst at the cessation of both currents each 
would tend to immediately destroy and extinguish what- 
ever remained of the other. Mr. Blair, also, in the course 
of his letter, expressed surprise that such parties as Mr. 
Siemens and Professor Gordon should have gone to the ex- 
pense of patenting a compound cable unless they had 
satisfied themselves that it would obviate the effects 
of inductive action. In our last number, “A Tele- 
graph Engineer” suggests that it had been much 
more singular if, when a patent had been issued 
to such men—Professor Gordon being a member of a 
well-known firm of telegraph cable manufacturers — 
they had made no experiments to prove its utility ; but, he 
states, such experiments have been instituted, and the result 
shows that the application has no merit. As he observes, 
“it has been tried and found wanting.” 

Thus there appears to be no remedy for the effects of 
induction other than to employ large conductors, well in- 
sulated, and to transmit through these alternate currents 
of opposite electricity, as at present. With the use of a 
printing instrument, whereby each signal produces a com- 
plete letter, the transmission of messages will be still 
further expedited. 


IMPROVEMENT OF THE IRON MANUFACTURE, 


WE shall probably never have pure iron. It does not 
occur in nature, and art, thus far, has been unable to pro- 
duce it. Taking a good variety of pig metal, Professors 
Calvert and Johnston found that but 94°059 per cent. was 
really iron. There were 2°275 per cent. of carbon ; 2°72 of 
silica ; 645 of phosphorus; °301 of sulphur; besides traces 
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of manganese and aluminium. Most of these foreign sub- 
stances have, however, a less affinity for metallic iron than 
for its oxyde, and hence the puddling process—which is one 
merely for oxydating the metal—unites these matters to 
oxygen, with which they pass off in gases and slag. So in 
the puddled iron, made from the identical pig metal just 
alluded to, it was found that but -296, or about a quarter per 
cent. of carbon remained, whilst the proportion of silica was 
but *12 per cent. ; phosphorus, *134 per cent. ; and of sulphur, 
-139 per cent.; altogether forming less than seven-tenths of 
1 percent. In still further refining this iron to prepare 
it for the manufacture of fine wire, more than one-half of 
the carbon and about one-third of the remainder of each of 
the other impurities were removed. Of all these sulphur 
is the worst. One condition which it imparts to the iron 
is that known as “ red-short,” and such iron can never be 
thoroughly sound. Phosphorus gives to iron a “ cold-short” 
character, and ores containing sulphur and phosphorus, 
respectively, work best together, the product being of a 
more neutral character—inclining less either to red-short 
or cold-short. To free iron from all these impu- 
rities, or, if possible, to prevent them from reach- 
ing it in the blast furnace, is one of the most 
important problems in the whole range of manufac- 
tures. The only difference, a difference of enormous 
extent, between good and poor iron, lies in the difference 
respectively of the contained quantities of foreign matter. 
It is certain that some of these are artificially imparted to 
the iron by the fuel in the smelting operation. ‘Take the 
case of sulphur, for instance. It is well known that iden- 
tical ores yield iron of very different degrees of purity 
when reduced respectively with very sulphurous coal and 
charcoal. Indeed, the average of forty-four analyses of 
the principal iron ores in this country gave only 083 per 
cent. of sulphur, whilst the iron from the same ores— 
generally made with sulphurous coke—contains five times 
that quantity; whilst such iron may be red-short, that 
made from the same ores with charcoal, or with very pure 
pit coal, is almost entirely free from sulphur. To the use 
of pure coal, a variety containing an average of but ‘196 
per cent, of sulphur, is attributed the excellence of the 
Bowling and Low Moor iron. The same ores carried to 
other districts, and treated with other kinds of coal, have 
produced very indifferent iron. 

In the case of silica—another troublesome impurity— 
this exists also in the coal, as it did in the plants from 
which the coal was formed. Silica is not soluble, although 
it is believed to volatilise with steam when exposed to a 
temperature above the melting heat of cast iron. In an 
able paper recently read by Mr. Cox, before the South 
Wales Institute of Mechanical Engineers, it was stated 
that it had ever been supposed that the silica in pig- 
iron had its origin in the ore from which it is pro- 
duced; but as it is impossible to believe this, consistently 
with the knowledge that it is the deoxidation and carbu- 
ration of the ore which separates it from its silica, and 
account for the fact of the greatest amount of silica being 
found in the most highly carburetted iron, it is difficult to 
avoid the conclusion that the iron, if properly carburetted, 
is thoroughly desilicated in the zone of carburation, 
and takes up silica again in its passage through the zone 
of fusion; in other words, that the silica found in grey pig 
iron is Gerived from the fuel, and not from the ore; in 
which view we are supported by the fact that those irons 
which, being highly carburetted, contain most silica, are 
the longest in passing through the furnace, and conse- 
quently through the zone of fusion, 

Whatever may be the correctness of Mr. Cox’s hypothesis, 
there can be no doubt that a considerable proportion—both 
in number and extent—of the impurities of iron are im- 
parted to it by the fuel employed in its conversion, We 
cannot, then, have pure iron unless we can obtain pure 
fucl, or else discover some effectual mode of purification 
after conversion. Charcoal is out of reach; the forests of 
England would hardly suffice for a year’s consumption of 
all our blast furnaces. Charcoal iron is already £9 a-ton, 
whilst coke iron, from similar ores, is quoted at only £3 10s. 
Coal can be freed however from sulphur, either by Professor 
Calvert’s process, wherein common salt is mixed with it in 
the coking oven, or by Messrs. Claridge and Roper’s 
method of desulphurising by steam. ‘The latter is ex- 
tremely philosophical and simple, and may be expected to 
yield good results. That it can ever raise coke iron to the 
quality of charcoal metal we can hardly expect, but we 
may look for a very material improvement in quality. The 
introduction of superheated steam directly into the melted 
iron may, however, prove more efficacious, since, in such 
an application, the steam would act also upon the phosphides 
of iron, whilst it is even possible that it would volatilise 
its silica also, thus ridding it of three very troublesome 
impurities at once. Mr. Parry, of Ebbw Vale, has carried 
out this method of treatment with considerable success, 
and to this introduction of steam we may look for a very 
considerable improvement in the character of our great 
national manufacture. If our crudest iron can be thus 
purified as it leaves the blast furnace—purified especially 
from phosphorus—and be then immediately run into Mr. 
Bessemer’s converting vessel, to be withdrawn as pure cast 
steel, or perhaps as exccllent malleable iron, we shall have 
made great progress indeed. So far as we understand the 
principles upon which the conversion of iron depends, 
they seem to be wholly embraced in these two simple 
processes. 

May we not hope, then, that we are awaiting only some 
slight, but happy mechanical adjustment, which will at 
once establish our manufacture of iron upon so rational and 
beautiful a system? Of the production of cheap and 
excellent steel from good pure iron, by means of the 
Bessemer process, there can now be no doubt; and if 
wrought iron cannot be made by the more complete de- 
carbonisation of the iron, perhaps steel can be substituted 
to a great extent in its place. Whilst, however, good bar 
iron can be made from coke pig, worth £3 10s., and the 
steel, however cheaply converted, can only be made from 
pig metal worth £9, the latter manufacture labours under 
a vantage. It is to the adoption of some simple and 


inexpensive means, like those indicated, whereby pig iron 
of the ordinary value can be made available for the best 
steel, that we are to look for a real and general improve- 
ment. 
MANCHESTER PATTERN DESIGNING. 

THE Manchester Mechanics’ Institution is too active and 
too important a body to have escaped the notice of our 
readers. Its removal to the magnificent new premises 
raised for it a year ago seems to have been very naturally a 
new era in its history, and from that period new develop- 
ments of its vitality and usefulness date. The attention of 
its directors seems to have been largely given to the pro- 
duction of its strictly educational capabilities, and a very 
extensive system of classes for both day and evening in- 
struction has been formed. ‘These classes begin at the 
beginning, and range from the ordinary subjects of day- 
school instruction to matters of a maturer and more advanced 
growth. This is doubtless sound policy, Experience has 
shown that such institutions are incapable of the purely 
scientific purposes of their original projectors ; and the spec- 
tacle of one of their earliest and most talented advocates, 
Lord Brougham, as treasurer of one of the oldest of these 
institutions, and the one, we opine, managed most con- 
sistently with their original intention, with a debt of some 
three thousand pounds at its banker's, isa convincing proof of 
the wisdom of such modifications as the Manchester Insti- 
tution has introduced. It is no use to ignore the fact that 
comparatively few of the frequenters of a mechanics’ insti- 
tution are mentally in a condition to join purely scientific 
classes, though the proportion is doubtless much larger 
now than in the first days of their establishment. Institu- 
tions, therefore, that can offer a complete education pre- 
paratory for the scientific and technical classes it opens is 
the best way for suiting popular wants and becoming really 
efficient mechanics’ institutions. 

Manchester has, however, just taken a new step, and 
its mechanics’ institution has opened, in addition to the 
numerous other classes in operation, one for teaching 
pattern-designing. In spite of all our schools of art, it 
seems that the Manchester calico printers have still to visit 
Paris for their designs, and the mechanies’ institution is 
determined to see if the necessity for such visits cannot be 
removed by itself training the men that shall produce de- 
signs to supersede those of Paris. Well, we wish them 
success. Yet, with all deference to the directors, who we 
doubt not are as prudent and farseeing as Manchester men 
generally, we do think this step betrays a little temerity, 
unless the institution also supplies a sound elementary 
training in drawing, and instruction in the history and 
principles of ornament; or, what is practically the same 
thing, can draw students so prepared into its designing 
class. If it has such a supply of prepared students, the 
class virtually becomes a plan for a voluntary apprentice- 
ship to pattern-designing, a legitimate thing enough, we 
dare say, for such an institution in Manchester. If the 
directors, however, entertain the notion that they can take 
any young man who has some taste for drawing, but 
is without this laborious and complete preliminary 
training we have spoken of, and by their class make 
him an efficient pattern-designer, their efforts will end 
in signal failure. They will but be inviting the catastrophe 
of the old type of institutions in a new direction. They 
can no more teach what depends on a knowledge of art 
and manipulative skill without the previous acquirement 
by the pupils of that knowledge and skill, than could the 
original institutions teach science to men who were igno- 
rant of its rudimentary principles, or possibly, in the 
majority of instances then, destitute of all book-knowiedge 
whatever. 

We presume, however, that the directors are not the men 
to attempt making bricks without straw, and that they are 
aware whence their supplies of students are to come with 
the necessary preliminary knowledge to secure success. 
Doubtless they will have an examination for entrance to 
secure this point, and admit none who do not possess the 
elements of pattern composition, as well as the taste for 
their arrangement. Surely the School of Art, then, which 
is of no long standing, will have educated a constituency 
for such a designing class. Whilst we have always thought 
the complaints alleged against the School of Art, that it did 
not furnish ready-made designers, were unreasonable, we 
shall certainly see reason to doubt its efficiency if it does 
not supply the best element for designers to use, whether 
in their own workrooms or in the newly opened class. If 
such a class can be made to succeed it will doubtless be a 
great gain, and will do on a broad scale and in a public 
way what has hitherto depended on private and individual 
exertion. In sach case we shall send our School of Art 
students to learn how to turn their knowledge to practical 
account in a designing school, instead of apprenticing them 
to a private pattern-designer. If the Manchester Mecha- 
nics’ Institution can thus demonstrate the way to turn the 
growing art knowledge and improving taste of the country 
to an immediate practical use, and on a broad scale, it will 
do a great public work, and solve a very difficult and 
puzzling social problem, 


New GaAs Comrany.—The Borough of Marylebone Gas-Consumers 
7 is being organised with a capital of £200,000, to 
supply that borough with gas of high illuminating power at 4s. per 
1,000 ft. 

Omnibus Subways.—At the last meeting of the City Commission 
of Sewers, the engineer brought up a report stating that a company 
proposed to construct a subway, starting at the Royal Exchange, 
passing through Cheapside, the north side of St. Paul's, Ludgate- 
hill, Fieet-street, the Strand, Charing-cross, Parliament-street, to 
the Houses of Parliament, having stations at every quarter of a mile 
throughout its length. It was to be constructed at but a moderate 
depth beneath the streets, so as not to interfere with the gas and 
water pipes. The width of the carriages would be only sufficient to 
carry two persons abreast in the first-class and three abreast in the 
second-class carriages, two lines of rails being laid. The project, if 
carried out, would involve the reconstruction of the whole of the 
sewers throughout the entire length of the subway within the City, 
as well as that of many others in collateral streets, and would cause, 
during its construction, much temporary inconvenience. ‘The scheme 
would require the careful attention of the commission before any 
a could be safely given with respect to it. The report was 
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RAILWAY MATTERS. 


WE are glad to be able to record the fact that since the Vice-Chan- 
cellor’s decision in favour of the South Western Railway Company 
establishing their right to book London passengers at the Ports- 
mouth terminus of the South Coast line, the dispute between the 
two companies hasso far been amicably arranged, and the trains have 
since Monday run over the direct line and through to Portsmouth 
without interruption. This resultis very satisfactory, and what might 
have been expected from these companies.—The North Western 
Company have announced that on and after the Ist February the 
mails to Scotland are to be materially accelerated; and that, by 
permission of the postmaster-general, a limited number of first- 
class passengers to Edinburgh, Glasgow, and the North of Scotland 
only will be allowed to travel by this train; but that to prevent 
disappointment it will be necessary to secure seats beforehand. 
Application may be made at Euston-square for tickets at any 
time not exceeding one week before the evening of departure. 
This is something new in railway annals, and takes us back 
to the good old coaching times. It is stated that the mail 
coaches leaving Perth, Aberdeen, &c., will be timed for this 
train. Another express train will follow this one —_ evening 
at ten minutes to nine o’clock.—At Lincoln the branch line from 
the Midland Station to the Great Northern, just beyond the west of 
the Holmes Common, has been visited by the Government Inspec- 
tor, and was favourably pronounced upon; in all probability, 
therefore, it will soon be opened for traffic. This will have the 
effect of abating the shunting nuisance in the High-street.—The 
East Suffolk Railway will, it is said, be opened on the Ist of 
March. The tributary branches to Lowestoft and Great Yar- 
mouth will also, it is stated, be ready for traffic at the same time. 
—The North Eastern Company’s proposed line through Harrogate 
is tobe opposed in Parliament by some of the inhabitants of 
Knaresboro’, a subscription having been commenced with that 
object. Opposition is also announced on the part of the “ stray” 
owners of Harrogate.—It is rumoured that the Edinburgh, Perth, 
and Dundee is to be taken over by the Caledonian on favourable 
terms. The stock of the former line has advanced on the market 
accordingly.—A probability of considerably increased traffic from 
minerals, on the Oxford, Worcester, and Wolverhampton 
line, has also favourably affected the price of the stock.— 
The South Eastern Railway Company has, we understand, offered, 
as compensation, £1,500 to the widow of the Rev. Thomas Wood, 
the Wesleyan minister who unfortunately lost his life by the acci- 
dent which took place at Chilham last year—Sudden death in 
the railway carriage is now, alas, of more frequent occurrence than 
it has hitherto been. Several deaths under these circumstances 
have lately been recorded; and last week a traveller on the North 
Eastern line, who had been out of health, dropped his head on the 
shoulder of his wife and expired. Some time ago we published the 
result of certain experiments that had been made to discover the 
effect that constant railway travelling has upon health, and the 
result as then given was very satisfactory, it being shown that the 
effect by acceleration of the circulation was much less in the 
railway than in any other system of land travelling ; nevertheless, 
these sudden fatalities are apt to inspire a contrary feeling. It 
may be that the excitement of the journey, although a — 
journey is not usually very exciting, may in itself have been suf- 
ficient, in a diseased state of body, to bring about a fatal result ; 
but we believe it is beyond dispute that frequent railway travel- 
ling has an effect upon the system peculiar to itself—an effect 
absent in coach travelling—and that is, in the first place, to check 
or counteract the natural peristaltic action of the bowels, and 
secondly, to bring about a peculiar state of the nervous system 
which may eventuate in heart disease. We know that daily pas- 
sengers have experienced effects of this kind, though we do not 
mean to suggest that the more serious results we have indicated 
are frequent, or that they are so speedy or certain as to be serious 
obstacles to the use of a railway when convenience would prompt 
its employment. We simply record a physiological fact, and 
leave the medical journals to enlighten us further thereon.— 
The deposit money for the Brecon and Merthyr Railway has been 
paid to the Accountant-General in Chancery, in accordance with 
the standing orders of Parliament.—Mr. Thomas Jackson, the 
contractor for the Smyrna-Aidin Railway, has returned to 
Europe. He has been to Smyrna to examine the works already 
constructed and those in the process of construction, Now that 
the heavy works at the beginning of the line are finished, it may 
be expected that the first section of forty miles up to the tunnel 
will be opened by October next, or just in time for the busy 
season.—The bill for the Sevenoaks Railway has passed the 
standing orders. The proposed line will leave the East Kent Rail- 
way near Farningham, and run down the beautiful valley of the 
Darenth to Sevenoaks. The distance from London to Sevenoaks by 
this route will be twenty-four miles, Earl Amherst is the chairman. 
We are informed that that there is no opposition to the bill, and that 
subscriptions are rapidly coming in. This railway, when com- 
pleted, will open up one of the most beautiful portions of Kent.— 
In the matter of the Oldham, Ashton, and Guide Bridge Junction 
Railway (Oldham to Rochdale), the official examiners have de- 
clared the standing orders have not been complied with.—The 
works on the extension to Keadby of the South Yorkshire Rail- 
way are progressing steadily, the permanent way being com- 
plete from Thorne to Crowle, and ready for receiving the ballast. 
If the weather continue favourable, the line, it is expected, will 
be opened earlier than was anticipated.—Bills to promote railways 
have been under the consideration of the Jamaica Legislature. At 
Demerara, also, the question of railways has occupied a conside-. 
rable space of public attention. — We are informed that the 
grant of lands made by the United States Congress to the 
Minnesota and Pacific Railroad Company, on that portion 
extending from St. Paul to the British line at Pembina, will 
be offered to those owning the great railway lines through 
Canada. This will give those companies a route through the 
United States territory to the British possessions on the Pacific. 
This road is entitled to near 2,000,000 acres along the valley 
of the Mississippi and Red Rivers, said to be very valuable, worth, 
with the road built, it is estimated, at least 15 dol. per acre. 
Allowing the road to cost £5,000 per mile, it will leave for our 
Canadian companies the sum of £3,000,000 over the cost of con- 
struction and equipment. It is important from other “ stand- 
points.” * It affords those roads an outlet through those of the most 
important grain-growing States—Michigan, Wisconsin, and Min- 
nesota—traversing their very centres, thus draining their surplus 
products by their Canadian routes to the Atlantic.—We hope our 
friend the Scientific American will not be offended with us for 
suggesting the exclusively “ American originality’’ of the fact that 
a strike has occurred on the Alton and Chicago (late Chicago and 
Mississippi) Railroad by the operatives and employés, whose wages 
are in arrear. The trains have been stopped, and the passengers 
sent back to St. Louis and Chicago respectively.—We believe 
that no less than 145 railway bills for various purposes will 
be brought before Parliament during the ensuing session.— 
Operations have commenced in earnest at Lydden Hill on the 
East Kent line. Mr. Hawley, one of the contractors, has sixty or 
seventy men employed, and next week will have 150, The tunnel 





will be about a mile and a half in length, and is to be completed 


| 
. 
. 
| 
| 


ET 










































70 


THE ENGINEER. 





JAN. 28, 1859. 











in eighteen months.—Mr. John Wallbank Childers, High Sheriff 
of Yorkshire, has been appointed chairman of the South Yorkshire 
Railway Company, in the place of the late Dr. Dymond.—The 
last section of the Dundalk and Enniskillen line, about four miles 
in length, is to be opened on Tuesday next, thus completing the line 
and the communication by railway from Dublin to Londonderry. 
We understand that the committee of the Stock Exchange will 
to-day consider of a settling day for the Lombardo-Venetian Rail- 
way new shares, and in all likelihood Thursday the 3rd of February 
will be the day.—The London and North Western Railway traffic 
returns show this week an increase of £4,170; the Great Northern 
a decrease of £74; and the London and South Western a decrease 
of £187.—The New Victoria Government 6 per cent. Bonds were 
quoted yesterday 107} to 3. Victor Emmanuel Railway Bonds have 
declined to 893 to 90}.—A meeting of the Severn Valley Railway 
Company is called for the 23rd February, and will be made special, 
to consider an agreement for the working of the line by the Oxford, 
Worcester, and Wolverhampton Railway Company. 

New Frencn Raitway Works.—The Ingénieur publishes the 
following list of the works which are to be undertaken by the 
French railway companies during the season of 1859 :—“ The 
Orleans Company is to expend, in addition to 8,000,000f. ap- 
plicable to the payment of the works of 1858 on the 1,464 kilo- 
metres (j of a mile each) of the old net-work in operation, a sum 
of 2,500,000f. for the bridge of Bordeaux and the five kilometres 
of junction line adjoining. The line from Nantes to Chateaulin, 
which was to have been completed by the 20th of June, 1860, will 
not be so until 1862, and it will stand in 1859 for asum of 
10,000,000f. It is said to be in contemplation to expend a sum of 
100,000f. for improving the passage through Nantes, and 
2,000,000f. will be devoted to rolling stock and a double line of 
rails on the roads now being constructed. The works of the Cen- 
tral Orleans net-work and the Pyrenean lines will absorb nearly 
39,000,000f. The Northern Company is to expend 15,000,000f. for 
the line from Namur to Dinan, and will besides occupy itself with 
the works from Paris to Soissons, Senlis to Chantilly, and Haze- 
brouk to Arras. ‘The Ardennes Company is to carry on the works 
on the line from Sedan to Thionville and from Charleville to Givet. 
The Eastern Company will have to complete the works of the 
Vincennes line, those from Thionville to the frontier of Luxem- 
bourg, from Nancy to Gray, and from Strasburg to Kehl, and 
will continue the works of the great bridge over the Rhine. The 
Mediterranean Company is to expend 5,000,000f. on the line from 
Marseilles to Toulon, and 5,000,000f. on its old lines. It will also 
commence the works of certain eventual concessions, which present 
but slight difficulties; among others, that from Toulon to Nice 
as far as Hyéres. The Geneva Company will devote 10,000,000f. 
tu the completion of the passage through Lyons and the laying 
down of a second line of rails from Amberieux to Macon. The 
Western will have to finally settle in 1859 for the works between 
Caen and Cherbourg and between Caen and Mézidon, the sum to 
be so paid being as yet not known. It will also execute the lines 
from Lizon to St. Lo (19 kilometres), from Coulibeeuf to Falaise 
(7 kilometres), from Lisieux to Honfleur (13 kilometres), and from 
Rennes to Redon (70 kilometres). It will also devote 2,000,000f. 
to the renewal of the rails on the Havre line.”’ 

Austratian Rattways.—Mr. Edward Wilson, a colonist, 
writes to the Zimes, concerning Australian railways, as follows :— 
“The sum of £8,000,000 is required, as you are well aware, for 
the construction of railways between Melbourne and the principal 
centres of population upon the goldfields. And, if you had 
travelled along these roads, as I have done, I think you would 
agree with me that it would be difficult to find a more impressive 
example of the inconvenience and frightful wastefulness of that 
inadequacy of means to wants which I have already sketched as 
consequent upon the rapid peopling of an undeveloped country. 
No one will ever be able to calculate the enormous sums thus 
absolutely lost within the last few years. At one time the cartage 
of stores to Sandhurst, a distance of about 120 miles from 
Melbourne, cost £160 a-ton. And even at this rate the cartage 
did not pay. The amount was swallowed up in lost cattle, ruined 
horses, smashed wheels, broken poles, spoiled and pilfered loads, 
and the thousand-and-one other items of absolute loss and waste 
into which a people is inevitably betrayed by want of means of due 
facility of transit. It is my opinion that sums have been hopelessly 
sunk and sacrificed along these lines, which would have sufficed 
to form the railways we are now commencing.” 

IsLé or Wicut.—The attempt to extend the convenience and 
expedition of railway travelling to the Isle of Wight is about to be 
renewed with every prospect of success. The principal owners of 
property have within the last few days held meetings to promote 
the formation of a line which, on the completion of Stokes Bay 
Ferry, will complete the communication between the metropolis and 
Ryde, Newport, Cowes, and the beautiful little towns of Ventnor 
and Bonchurch, the climate of which is pronounced by medical 
men to be the most salubrious in the British isles. ‘The proposed 
railway, as laid down by Messrs. Birkinshaw and Conybeare, is to 
commence close to the pier at Ryde, and thence proceed to Row- 
lands, where it will diverge to the right to Newport, and thence, 
touching at Parkhurst and Northwood, to Cowes; and to the left, 
proceeding coastward to Sandown by Gatton, to Bonchurch and 
Ventnor, which may be regarded as the metropolis of the island. 
The beautiful scenery and invigorating climate of the Undercliffe 
will thus be made accessible to the invalid without having re- 
course to the overland journey across the hills. It has been urged 
as an objection to former schemes for the introduction of railways 
into the island, that the privacy of her Majesty’s marine residence 
at Cowes might have been interfered with; but by the proposed 
plan care has been taken to lay down the line in such a manner as 
to avoid any such interference. The population of the Isle of 
Wight, according to the last census, was 50,324, against 35,431 in 
1831, being an increase of 42 per cent. against 29 per cent., the 
increase for all England. ‘The increase of late years has been at 
the rate of 260 per cent. at Ryde, and 225 per cent. at Ventnor 
and Bonchurch, The necessary plans have been lodged at the 
Board of Trade, and the bill is to be proceeded with in the coming 
session, 

THe New Sovrm Wates Rattways.—Mr. Gabrielli, a gentle- 
man whose name is already familiar to Australia, returned by the 
last steamer to Australia, having completed the arrangements which, 
when last in Sydney, he had negotiated between the Government of 
New South Wales and Messrs. Peto, Brassey, and Betts, for the 
construction of railways in that colony, ‘Two of their principal 
agents or superintendents, Messrs. Rhodes, accompany Mr. Ga- 
brielli as far as Melbourne, and then go on to Sydney. We under- 
stand that Mr, Wilcocks, another of their agents, will go to Aus- 
tralia by the February mail, and that he has chartered a large ship, 
which will sail in the course of next month, filled with railway 
plant of every description requisite for carrying on works with that 
energy, skill, and enterprise for which these gentlemen have a 
world-wide reputation.—A ustralian and New Zealand Gazette. 

Sr. HELEN’s Raitway.—Certain long-pending negotiations be- 
tween the St. Helen’s Canal and Railway Company and the London 
and North Western Company have been brought to a satisfactory 
termination. The London and North Western Company have 


agreed to rent that portion of the line extending from Warrington | 
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to Garston. It is reported that the rental will be fixed at £9,000 
for the first year, £10,000 for the second year, £12,000 for the 
third year, the lease being for three years. The bill for the ex- 
tension of the line from Garston to Liverpool will be brought for- 
ward in Parliament early in the ensuing session. It is proposed to 
form a terminus near Parliament-street, in Liverpool, close to the 
Brunswick Dock, which will cause the new line to take a great 
deal of the dock traffic. The branch line from St. Helen’s to 
2ccleston is rapidly approaching to completion, and when finished 
it will greatly facilitate the coal and stone trade of that district. 

MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE.—T he half-yearly 
meeting was held on Wednesday last, Mr. Chapman in the chair. 
He explained that although there was a difference in the receipts 
of £17,320, on comparison with the same period in the previous 
year, the difference of profits was only £11,844. The receipts 
from the canals had fallen off, owing to turnouts and other matters 
over which the directors had no control. During the first three 
weeks of the present year the traffic had increased, from all sources, 
at the rate of £1,070 per week. (Hear.) During the past half-year 
he was glad to say that they had earned rather over £10,000 a 
week, by which they had not had to ask the Great Northern to 
make up any deficiency for the interest on preference stock. On 
the previous half-year that company had to furnish them with 
£25,000 to enable them to meet their engagements. Their state 
was now, then, most gratifying. The money so borrowed had to 
be paid back whenever their traffic was over £10,000 per week. 
It would be known to them that the Great Northern Company 
could use the Sheffield station, and had running powers over the 
line between Retford and Sheffield. Since they had entered into 
an agreement with them, they (the Manchester, Sheffield, and 
Lincolnshire Company) had worked their (the Great Northern’s) 
traflic between Retford and Sheffield, for which, and for the use of 
the Sheffield station, the Great Northern had agreed to wipe off the 
£25,000 lent to the Sheffield Company to make up their accounts 
for the last half-year, so that now they owed the Great Northern 
Company not a farthing. (Hear, hear.) He then referred to the 
agreement between that company and the London and North 
Western, as regarded the London-rvad station question ; and also 
referred to an arrangement between them for the carrying of 
traffic between Manchester and Liverpool. The Manchester, 
Sheffield, and Lincolnshire Company had their own booking clerks 
at Liverpool, and everything was satisfactory; and passengers 
coming from London to Liverpool with the Great Northern could 
go right through, and vice versa, without changing carriages. 
After alluding to other points in the agreement, Mr. Chapman 
concluded, after passing a high eulogium upon Mr. Watkin, the 
manager, for his conduct displayed throughout the competition, 
by moving the adoption of the report, which was carried. After 
routine business the meeting separated. 

Rattway Accipents. — A serious disaster occurred on the 
Manchester, Sheftield, and Lincolnshire line, near the Woodhouse 
Junction station, to the five p.m. express, which left King’s Cross 
for Manchester, on Sunday evening. All went on smoothly and 
punctually until the train arrived within seven miles of Sheffield, 
when suddenly a series of shocks and jumps indicated that the 
train was off the line of rails, and the upsetting of the carriages, 
accompanied by the noise of breaking glass and splintering wood, 
put an end to its further progress. When some of the passengers 
succeeded in working their way out of the carriages, it was found 
that the accident had taken place on an embankment some 10 ft. 
or 20 ft. high, that the engine was lying on its side on the 
southern declivity of this embankment, and that two of the car- 
riages had taken an exactly opposite direction and were lying 
across the rails toward the northern declivity, whilst one had rolled 
down to nearly the bottom of the southern slope and had its wheels 
almost uppermost. No one was fatally hurt, although several 
persons sustained bad cuts and bruises. As regards the origin of 
the accident, the Manchester Guardian states that a defectively 
fitting rail was the proximate cause, as the rails on the north side 
of the down line were all torn up or displaced for about 100 
yards behind the spot where the accident occurred, and the 
fish-joint of the length of rail first displaced exhibited a de- 
fective joining. — A fearful boiler explosion occurred upon the 
Brunton and Shields wagon-way on Monday. This line is 
wrought by standing engines and incline, and the coals sent down 
from the collieries by it are shipped in the Northumberland Dock. 
An engineman named William Brunton, who was both engineman 
and fireman, was in charge of the middle engine, and it appears 
that he had cleaned the boiler out on Saturday. He was working a 
set of laden wagons, when the boiler exploded with fearful 
violence. It was lifted from its seat, and torn into four portions 
by the force of the explosion. A large portion was thrown some 
distance across three lines of railways, Another portion was pitched 
against the cottage occupied by Brunton and his wife, but in- 
flicted no injury upon the inmates. A set of wagons were being 
run down an incline at the time the explosion occurred. A por- 
tion of the boiler in its flight cut in two the rope that was easing 
the wagons down the way, and they immediately commenced to 
run “amain.” A woman and a girl were riding upon them at the 
time, and as the speed of the wagons increased they screamed 
most piteously. The woman jumped out, but her legs got en- 
tangled with the loose rope attached to the wagons, and she was 
thrown down and dragged after them. Fortunately, the lad who 
had charge of the wagons had presence of mind to loose the rope 
and throw it off, and thus save her from further injury. A man 
belonging to the railway also jumped up behind ynd saved the 
girl. The wagons gathered speed as they got oi\ and dashed 
down to Perey Main with considerable velocity, when they came 
into collision with some standing wagons, and a considerable 
amount of damage was done. The engine-house was completely 
demolished by the explosion, and poor Brunton was buried under 
the débris. A number of men were employed to dig him out, and 
his body was recovered an hour and a half after the acci- 
dent. The poor fellow was quite dead, and was dread- 
fully bruised. The cause of the explosion is not known, but 
it is supposed to have been a deficiency of water in the 
boiler.—Railway accidents sometimes approach to the verge of the 
horrible, and then a good Providence overrules the conditions of 
disaster, and steps in to the protection of the wayfarers. A notable 
instance of this occurred with an express train on the Great 
Northern line, between Crofton and Featherstone. The flange of 
one of the wheels of the engine broke, and the engine was jerked 
off the rails. The train had proceeded only about 300 or 400 
yards further, when a large portion of the tire of the wheel was 
propelled with tremendous force over the engine into a field. The 
train, when the accident occurred, was proceeding at the rate of 
fifty miles an hour along a steep embankment. The engine pro- 
ceeded for about a mile grinding one set of wheels against the edge 
of the rails, while those on the other side of the engine were 
crushing the chairs. Providentially, when almost another revolu- 
tion of the wheels would have precipitated both engine and train 
down the embankment, the driver brought the whole to a stand. 
The passengers knew nothing of the accident till the train was 
stopped ; but when they beheld the narrowness of their escape they 
made the driver—who assuredly exhibited great judgment and 
courage—a handsome present on the spot.—On the Eastern Coun- 
ties Railway, last week, a goods train ran into another at the 





Brandon station, and smashed some trucks, but the guard being 
absent from his brake nobody was hurt or killed. The second 
engine was, however, a good deal damaged. The accident occurred 
about three in the morning; and the engineman of the second 
train states that he could not, in consequence of an escape of steam, 
see the stationary trucks at a sufficient distance to enable him to 
bring his engine up, while his mate says the brake would not act. 
Altogether the affair is rather a curious one.—On a foggy evening, 
a night or two since, a collision took place near the Runcorn Gap 
Railway station, on the St. Helens line, when the secretary 
of the company, Mr. Sinclair, and two engine-drivers, 
most miraculously escaped serious injury; but consider- 
able damage was done to the property of the company. Mr. 
Sinclair left the Warrington station with a special train, consisting 
of an engine and one carriage, for Garston, and it came into vio- 
lent collision with an engine and tender which were standing upon 
a crossing leading to Widnes Docks, and which had been engaged 
in shunting wagons. The tender of the latter engine was completely 
smashed, and both engines were much damaged.—Late on Friday 
night an alarming collision occurred near Kenyon Junction on the 
London and North Western line. A passenger train, consisting of 
seven or eight carriages (first, second, and third class), drawn by a 
powerful engine, left the Lime-street station, Liverpool, for Man- 
chester, Bolton, and the intermediate places, at 7°15 p.m. The 
first mishap happened immediately after leaving the Roby station, 
where one of the buffers of the tender fell off, and dropping upon 
the metals threw the first carriage off the line, and so brought 
the train to a stand. After an hour’s detention there, the 
train resumed its onward journey, and was proceeding at a good 
pace to make up somewhat for lost time, when it dashed with ter- 
rific force into a disabled engine, which was standing on the line a 
short distance on this side the Parkside station. The tender of this 
engine, which was nearest the approaching train, was doubled up 
and forced upon the engine, the latter also being smashed, as was 
likewise the engine of the passenger train. None of the carriages 
were broken, but the passengers were all thrown from their seats, 
several of them receiving severe contusions, and all being much 
shaken. The driver and stoker of the disabled engine jumped off 
on seeing the other train coming up, and escaped uninjured; and 
the men in charge of the passenger train were also little hurt. It 
is stated that no signal was attached to the engine which obstructed 
the line, and hence the accident. 

Lonpon, BRIGHTON, aND SoutH Coast RarLway.— Yesterday 
afternoon the usual half-yearly meeting was held at the Bridge- 
house Hotel, Mr. Leo Schuster, chairman of the board of directors, 
in thechair. The report stated that the gross revenue for the half- 
year amounts to £447,423, showing an increase of £16,062 over 
the corresponding half-year of 1857, and making the revenue for 
the year 1858 amount to £791,992, or £11,406 in excess of the 
previous year. The net amount at the credit of the revenue account 
after providing for all preferential charges, was £164,831; out of 
which thé directors recommended the payment of a dividend of 
34 per cent. for the half-year, amounting to £161,649, leaving a 
balance to the credit of the current half-year of £3,182, and 
making the dividend for the year 1858 amount to 6 per cent. The 
chairman observed that the capital was clearly made out. The 
addition to it was large, in consequence of the calls made for the 
purposes of the Victoria and Pimlico station. They had the as- 
surance of the contractors that the works were progressing satis- 
factorily, and there was every prospect that the station and line 
would be ready for delivery in June, 1860. During the half-year 
the 4 per cent. debenture stock had been increased to £306,500, 
and he was happy to say the demand for the stock kept pace with 
the powers of issue. The traffic of the year was on the whole 
satisfactory, but the increase had not been obtained without a cor- 
responding expenditure anda reduction of fares, both ordinary 
and special. The receipts from season tickets, as compared with 
former years, had risen from £10,000 to £37,000. Since 1851 
there had been no increase of fares—nothing but reductions— 
while the trains had been multiplied, and some first-class carriages 
made second, some second third, and the public fully appreciated 
the advantages of these changes. The directors regulated their 
management not upon the principle of squeezing all they could 
out of their customers, but by giving all the accommodation in 
the power of the company, and at the least possible charge. The 
working expenses of the half-year were heavy, including as they 
did a large item for taxation. In 1858 the company paid £68,000 
for taxes, equal to 14 per cent of the dividend. The line and 
rolling stock were in excellent order. Having adverted to the 
various leasing, purchasing, and extension schemes which the 
directors were contemplating, the chairman made some remarks 
upon the dispute with the South Western. The directors were 
doing nothing but insisting upon their rights in regard to the 
Portsmouth traffic with firmness and moderation; and all they 
asked was, that the proprietors would support them in that position. 
Mr. Mitchell urged the directors to submit their dispute with the 
South Western to an impartial board of arbitration rather than 
rush into a costly law suit, which would end in showing that both 
were in the wrong, and that only the lawyers had profited by the 
angry contest. After a brief conversation, the report was adopted, 
the dividend declared, and the retiring directors were then re- 
elected, and that closed the ordinary business of the meeting. 
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Week Miles 
ending open, 1859, 1858, 
Bristol and Exeter..... eect eee +. Jan. 16 117 5,093 4,913 
Cork and Bandon .. coos se 20 281 269 
Cork, Blackrock, and Passage oo = 6 202 183 
Edinburgh and Glasgow ..... » 15 142 5,452 5,095 
OE Re nor < a a - 909 840 
East Kent ecco ccccceeceeeseres o = 19 244 -- 
East Lancashire ...... evececcccce » 23 111 6,309 5,207 
Glasgow and South-Western ..... o» 22 183 6,455 5,853 
Great Northern ....ccee.ceeesees » 16 283 23,676 23,750 
Great Western ....+++++. » 23 466 25,851 26,882 
London and Blackwall - ot 1,232 1,230 
London and North-Western ......-..- es 5, 23 791 60,303 56,133 
London and South-Western... ........++++ » 23 289 12,535 — 
London, Brighton, and South Coast...... » 22 202 10,927 10,393 
Lancashire and Yorkshire .......-.-.+. 5, 23 289 23,036 19,607 
ter, Sheffield Lincolnshire... ;, 23 173 10,134 9,127 
Manch., So. Junc., and Altringham...... 230CO 824 814 
TAI 660006065096 -c0e08 - » 23 614 32,726 31,517 
Midland Great Western .. wae ae 3, 352 
North British ....... o ccccece eee » 23 149 5,370 4,805 
North London.......0+++eeeeeees oo 9 2,097 2,207 
North Staffordshire -..ccccceccecoesece v> 16 933 6875 6,088 
6 35 333 321 


North Devon ......esee.- ee E 
North Eastern ...ceecsseseee.ceeeeeeeees » 23 7 36 
Oxford, Worcester, and Wolverhampton.. ,, 23 o4 4,12 


eeeeee 


Scottish Central ............ ecccccccces _ oa a= 53 12,570 2,440 
Shrewsbury and Chester .......+++ oc pp BD 49 729 ©2370 
Shrewsbury and Birmingham soe yp 2S 29 1,666 1,502 
South Eastern ....-..0-+ ow oe a oa 15,514 16,492 
Scottish North-Eastern . 9 15 115 3,445 3,425 
Waterford and Kilkenny ........ oe 31 294 320 
COLONIAL AND FOREIGN. 

Buffalo and Lake Huron .........0..+++. Jam. 7 161 1,221 _ 87 

Grand Trunk of Canada .....--ssessses2 9, 7 880 6,885 7,271 
Great Western of Canada .....cessecees 99 7 204 6,199 = 
Great Luxembourg .... ee » = = = ; ps 
Sambre and Meuse... ” Se pr 7 "504 
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THE ATLANTIC TELEGRAPH. 


On Thursday night last Professor Thomson, M.A., LL.D., Pro- 
fessor of Natural Philosophy in the University of Glasgow, was | 
entertained at dinner in the Queen’s Rooms, Glasgow, in acknow- 
ledgment of his arduous and valuable services during the laying of 
the Atlantic Telegraph Cable. The Lord Provost occupied the 
chair, and there were about 150 gentlemen present. In reply to 
the toast of the evening, “‘ The health of Professor Thomson,” which 
was received with enthusiastic applause, the Professor said,—The 
story of the Agamemnon at sea with the cable had been so ably 
told by the graphic pen of the Times’ correspondent that he need 
not weary them by a weak repetition of any part of it. The elec- 
trical conditions of the grand problem then solved struck the ima- 
gination even more than the mechanical difficulties so perfectly 
overcome. That line of metal stretching away 2,000 miles under 
the Atlantic must convey the subtle influence. Touch the Euro- 

an end,—a magnet instantaneously moved in America. Timed 
repetitions of the simple signal composed letters, words, and sen- 
tences, till ideas flowed through the wire. Astonishing result of 
science, from which no degree of familiarity could remove their 
wonder!’ The speed with which these operations might be per- 
formed, each giving its own distinct effect, through ordinary land 
telegraphs suspended on poles in the air, or the shorter submarine 
lines, had no limit get discovered ; and signals, succeeding each 
other more rapidly than the hand could send or the eye follow, 
could be turned to account by using proper mechanism at each 
end. But if “quick as thought” was an inadequate expression 
for common telegraphic operations, even lightning became slow 
through the Atlantic telegraph. The most sudden electric shock 
at one end gave a sluggish, long-protracted current through the 
other, which, after a quarter of a minute, was still working its way 
feebly out of the wire. That such would be the action through 
a telegraphic cable of ordinary construction, connecting Britain and 
America, was pointed out by Faraday long before the existence of 
the Atlantic Telegraph Company. An exact mathematical in- 
vestigation of the circumstances showed that a sufficiently large 
size of conductor and insulating coat would entirely remedy the 
anticipated embarrassment. But a cable of such dimensions as the 
calculations showed to be required for signalling through 2,000 
miles, at the rapid rate of an ordinary telegraph, would be too un- 
wieldy and too costly to be thought of in a first attempt. There- 
fore the Atlantic Telegraph Company, in adopting the improvement 
which he suggested, did not carry it further than in making the 
quantities of copper and of gutta percha in any part of their cable 
nearly double of those in an equal length of any previously con- 
structed telegraphic line, so far at least as their first cable was 
concerned, and prudently, in his opinion, they left the further 
mitigation of the anticipated slowness to be worked out by improve- 
ments in the methods and instruments to be used for the trans- 
mission and the receipt of messages, Even the one word a minute 
which those trials seemed to promise was not to be regarded as a 
small result. Of what value would not sixty words every hour be, 
continued night and day, between the Old and New Worlds? Who 
could put a limit tothe value of two words transmitted in any two 
minutes, when an ocean flowed between? It was true that a seven- 
fold higher speed had been confidently promised, but that more 
than one word a minute was not to be had with the ordinary re- 
ceiving instruments was finally learned by trials continued until 
the ships left Keyham Dockyard in May, 1858. During the last 
four weeks of that period a new kind of receiving instrument and 
a new mode of working gave promise of a double or triple speed, 
and fulfilled theoretical estimates which had been published before 
the Atlantic Telegraph Company had commenced their undertaking. 
Ordinary receiving instruments could only show fresh signals after 
being almost perfectly relieved from the residual effects of previous 
operations. An instrument capable of distinctly marking a new 
signal, when still under the influence of tenfold or twentyfold ac- 
cumulations of undischarged residues from currents which have 
already told their tale, must obviously give a higher speed of 
working. It was thus that messages, at the rate of two fully-spelled 
words a minute without a doubtful letter, were received through the 
submerged and failing cable. Sooner or later they all believed 
another Atlantic cable would be laid; but would it last any longer 
—would it do and more work than the one which had raised and 
cast down so many hopes? Would another experiment be another 
gigantic failure, and would material locomotion be again fallen 
back upon as the only means of communication between the Old 
and New Worlds? That the next trial would not be a failure no 
man living could say was more than probable ; although on no one 
point could it be said that there was any insurmountable difficulty, 
and Jeast of all on that which had proved the cause of ruin in the 
present case. Increased caution in the manufacture and preserva- 
tion, even without improvements in the material, of the insulating 
cover, with a more searching system of detection for faults, might, 
he believed, make very sure against any recurrence of such a failure. 
The great risk which the enterprise undeniably involved depended 
not on any one source of danger, but on the multiplied chances of 
accident inseparable from the exposure of so great a length of cable 
to so great a variety of contingencies. (‘The learned professor sat 
down amid loud cheers.) 
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Correction or Compass Errors.—A new instrument for ascer- 
a and correcting the local errors to which compasses are pecu- 
liarly liable on board iron steamships, which has just been invented 
by Mr. Robert Eardley Pinhey, a chief officer in the Peninsular and 
Oriental Company's service, is now on view in the captains’ room at 
Lloyd's, Royal Exchange. The instrument is in a box similar to 
those used for chronometers, hung on gimbals, and over the top is a 
dumb card (similar to Friend’s Pelorus) and an equatorial (or sun) 
dial, which, by means of a graduated arc at the side, can be adjusted 
to the latitude of the place. The observer, with a watch set to the 
apparent time, or time of the ship, causes the shadow of the dial to 
fall on the part of the instrument representing the time. Immediately 
this is done one portion of the cross is in the direction of the true 
meridian of the place, and consequently all true bearings can be 
ascertained at once—all magnetic bearings, by applying the known 
variation for the place of observation. The instrument may be used 
in any part of the ship, the only adjustment required being to put 
the lubber line towards the ship's head; then, by placing the dumb 
card to correspond with the meridian, or the magnetic meridian, as 
may be desired, the difference between its indication and that of the 
compasses on board will be the errors for which allowances must be 
made. Mr. Pinhey’s invention has already received the strongest 
approbation of nautical men who have examined it, and Captain 
Steward, of the Alhambra, to which vessel the inventor is attached, 
says —“I have assisted Mr. Pinhey in determining the errors of our 
compasses by his patent corrector, and have shaped my course during 
the voyage by them, and, from the land-falls I have made, believe 
them to be correct, and that the errors have, as he states, materially 
altered since they were last determined in Southampton. ‘The 
change on the north-east quadrant particularly demands attention, 
as I have several times found sayeetl to the eastward of my reckon- 
ing in making Ushant when steering by the old errors; and this 
voyage, having shaped my course by Mr. Pinhey’s corrector, I made 
Ushant light exactly on ‘the bearing I expected.” The importance 
of detecting the variations of compasses in iron ships, now that so 
large an amount of property and life crosses the ocean in iron-built 
Screw steamers, cannot be over-estimated, and therefore this inven- 





a Sunves attention, to discover what may be its merits or de- 
erits, 


IMMIGRATION At New YorK.—According to the report of the 
Commissioners of Emigration 78,589 alien passengers arrived at 
New York last year ; 183,773 landed during 1857, showing a decrease 
of 105,184. The immigration of last year was Jess than in any year 


| since 1847, 


Great Co_tp.—The temperature in New York, for most of the day 
on the 10th inst., was 40° below zero, or 72° of frost. Several 
omnibus drivers were frozen to death upon their seats. 

WeENING NEWGATE-STREET.—The Board of Works has agreed 
to contribute one-third of the cost of effecting a public improvement 
in Newgate-street, by setting back the houses numbered 78, 79, 80, 
81, and 82, 

Warter-TIGuT CoMPARTMENTS.—The steamer North American, 
which struck upon a rock in the.mouth of the St. Lawrence, some 
time last autumn, and which, although one of her compartments was 
instantly filled with water, crossed the Atlantic safely, has just met 
with another and similar accident, On her trip from Liverpool to 
Portland she put into Halifax on the afternoon of the 5th, short of 
coals. She had had a very boisterous passage across the Atlantic, 
and on the night of the Ist inst., during a heavy snowstorm, struck 
a rock off Cape Race. She was leaking considerably, and her fore 
compartment was full of water 

Tue Hovunpsprrcn Jews AND THEIR Drap.—We have before 
now remarked on the sanitary condition of the London Jews in poor 
districts, and noticed that, while fevers and other diseases have been 
cutting off numbers of their neighbours, the Jews have, to a remark- 
able extent, escaped the pestilence. We attributed this to the care 
taken as to the use of wholesome food, and their attention to clean- 
liness. Besides this, their practice as regards the interment of the 
dead is worthy of imitation; for not only do they provide burial- 
places outside the city (however large) that they inhabit, but on all, 
except very rare occasions, the corpse is placed in the ground within 
twenty-four hours after death. It Seems remarkable that, with such 
an example before them, many of other creeds, in not much poorer 
circumstances, should keep the remains of their friends in their 
crowded dwellings for a week or ten days, and even a fortnight 
after death. This is, however, often caused by the difficulty of 
raising the money necessary for the expenses of the funeral. “The 
Jews proceed, on the death of a poor member of their fraternity, 
immediately to raise a subscription of the sum needed, and it is not 
unusual to see a committee of Jews in the bustle of the clothes- 
market jingling a money-box, announcing the death of one of the 
trade, and collecting money, which amounts to a larger or smaller 
sum, according to the degree of respect in which the deceased was 
held. It is only some very notorious character or renegade who will 
not meet with this attention in time of need, and no poor Jew of 
Petticoat-lane can say a more cutting thing to another man than 
“When your father died the box never went round for him.” Other 
funds are provided by letting some of the seats in the synagogue at 
a high rent for this and similar charitable purposes.—Builder. 

Tuk Employment or tur Poor.—If homes be looked into 
where the combined work of the family will barely amount, as is 
often the case, to fifteen shillings a week—where children are forced 
to labour at an early age, for prices which are decreasing every time 
some, panic produces dulness in trade—the question occurs, what is 
to become of those who are in this way reared up to employment 
which is so unprofitable that it will be out of their power, when 
they have arrived at the years of maturity, to obtain at it, single- 
handed, a sufficient living ? The condition of the Spitalfields weavers 
and their families is melancholy in the extreme: not only have the 
weavers fallen into great poverty, but the winders of the threads 
and followers of some other subordinate divisions of this once im- 
portant branch of English manufacture—women—can barely earn 
1s. 6d. or 2s. a week. Of course, in such circumstances, these parties 
must either starve or depend on parish relief, or that from other 
sources. ‘The sewing machine. will no doubt effect a change in the 
business of both the needle-women and tailors, who are already so 
much depressed that one feels inclined to wish that this or some 
other invention may render the useof human beings at such starving 
prices unnecessary. The engipe ied to watch-making will 
affect many. The employment’ of ‘children by capitalists in many 
fancy trades has been the means of depriving many respectable 
females of half their income. It would, indeed, require more space 
than can be given to mention the numerous agencies which are at 
work, adding each month to the mass of wretchedness and destitu- 
tion of our large population. It is, however, sufficient for our 
present purpose to glance at the extent of the evil, which must be 
remedied by the exertions not only of the Legislature, but also of 
societies and individuals. While looking at this dark and dreary 
aspect of London, we have not omitted to think of the sunny side of 
the picture—the improvement in the social position of the bulk of 
the people, and the great increase of employment which has been 
brought about in other quarters by those very changes which, during 
a transition state, have produced so much misery.—Builder. 

Deatu or Dayviw Top, Esq., or Ayton.—Four months ago we 
were under the painful necessity of recording the death of John 
M‘Gregor, Esq., of Finnart. We did not then anticipate that we 
should so soon have the same duty to perform for Mr. Tod, the other 
partner in one of our great engineering firms. This is an event 
which will be very generally regretted in this community, in which 
the deceased was so widely known. He was a native of Perthshire, 
the son of humble but respectable parents, and served his apprentice- 
ship as a millwright there. This occupation was one to which his 
genius inclined him, and for which his talents peculiarly fitted him. 
In those days steam engines were not so common as they have since 
become, and he used to tell how he went to Dundee expressly to see 
one—a desire which the persons in charge did not see tit to gratify. 
He came to Glasgow on a similar errand, his wordly all a few 
shillings, and in an establishment at Camlachie he found employ- 
ment, and gradually, by the force of talent, secured for himself the 
notice and the contidence of those who were over him. We do not 
trace Mr. Tod through the various stages of his career which next 
follow. It is interesting to know that he was the first sea-going 
engineer -in Scotland, and that he was accustomed to tell how 
frequently the engines had to be stopped for repairs—two or three 
times on the passage from Glasgow to Liverpool—a fact which 
brings out in a very striking way the superiority of those triumphs 
of mechanical skill which he ‘afterwards produced. In 1832 he 
entered into partnership with his friend, Mr. M‘Gregor, which firm 
soon rose into importance. They were the first to build sea-going 
steamships. The Princess Royal, lost a few years ago, may be 
referred to as one of their first experiments in this direction ; and we 
need not say how much that ship was characterised by the durability 
and finish for which all the vessels made by them have been famous. 
This was the beginning of a new era in steam navigation, and the 
ships built by them are now to be found on every sea. All this 
illustrates the enterprising spirit of Mr. Tod and his partner; and it 
was left to them besides to supply what was long talked of by the 
members of our corporation, but never executed—a dry dock, into 
which ships of the largest tonnage might be received. ‘Two or three 
years ago Mr. Tod purchased the beautiful estate of Ayton, in Perth- 
shire, where he no doubt hoped to enjoy the rest which he had earned 
so well. These hopes have been suddenly disappointed, and after a 
short illness of a few days’ duration he has passed away. His death 
took place on Monday, at half-past two p.m., at his own residence 
at Partick-hill. A life like this has great lessons init. It shows how, 
in this country, genius, perseverance, and high moral worth will 
make their way to fortune. He had many high qualities, which won 
for him the affection and respect of his numerous friends. He was a 
man of rare generosity of character—accustomed to do princely 
things ; and it will not be forgotten that one of his last acts was to 
give, in the name of the firm, £200 to the unemployed in Partick. 
We have heard of many cases in which his sympathy has been 
appealed to, but we know of none in which that was ever done in 
vain. It may be noticed that amidst the enjoyment of an unusually 
busy life Mr. Tod found leisure to interest himself in the concerns of 
the community in which he lived, and that for some years he acted 
as an efficient and painstaking magistrate.—Glasgow Bulletin. 
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Grants of Provisional Protection for Six Months. 

2766. Evwarp Stanton Jones, Marylebone-street, Golden-square, London, 
**Improvements in cornets, trumpets, horns, and similar musical wind 
instruments.”— Petition recorded 8rd December, 1858. 

2916. Av@usts StTanisuas Bewiarp, Bordeaux, France, “An improved 

ine for pumicing felts, tissues, and skins,”—/etition recorded 21st 
December, 1858. 

2954. Joun Rapiry, Upper Sackville-street, Dublin, “An improved cook- 
ing apparatus,”— Petition recorded 27th December, 1858. 

2984. Hiprotyrs CHaRues Vion, Paris, “‘ A new mode of obtaining atmo- 
spheric electricity, and terrestrial electrity, and its industrial applications, 
and in apparatus for the same.”—Petition recorded 30th December, 1858, 

2999. Joun Henry Jounson, Lincoln’s-inn-fields, London, * Improvements 
in the manufacture or production of boots and shoes or other coverings 
for the feet, and in the machinery and apparatus employed in such manu- 
facture.”—A communication. 

3001. Matruzw Diesy Wyatt, Guildford-street, Russell-square, London, 
** Improvements in tiles and tessar@ and other wall coverings, and in the 
means of securing the same to walls and buildings.” 

3003. Joun Lees, Park Bridge, near Ashton-under-Lyne, and WituamM 
Hear, Ashton-under-Lyne, Lancashire, “ lmprovements in machinery 
for punching square holes in the ends of rollers and other articles,” 

3005. Freperic Winnetm ALEXANDRE Casrer and Guintaume Henry 
ScuManL, Rue du Faubourg St. Martin, Paris, ‘‘ Using spart or Spanish 
broom in manufacturing seats of all descriptions.” 

3007. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in the manufacture or production and casting of steel, and in the appa- 
ratus employed therein.”—A communication from M. Sudre,—Petitions 
recorded 3lst December, 1858. 

1, Joun TaLvor Pitman, Gracechurch-street, London, “An improved 
mode of making and fitting bungs to casks aud other vessels.”—A commu- 
nication. 

2. Heven Catiis Trapnacen, New York, U.S., “ Improvements in skirts 
for ladies.” ; 

3. ALBAN ANDERSON, Fairfield, Ohio, U.S., “An improvement in governors 
for machinery.” 

4. Benorr Josepu Gostkav, Rue Ste. Appoline, Paris, “An improved 
gridiron, which may form a complete cooking apparatus,” 

5. Jossern Everng Drovot, Rue Ste, Appoline, Paris, ‘‘ Improvements in 
bakers’ ovens.” 

6. Wi41aM Footman, Water-street, Strand, London, “ Improvements in 
brakes for retarding and stopping railway trains, carriages, or other 
vehicles.” 

7. Joun Oniver, White Bank, near Chesterfield, Derbyshire, “ Improve- 
ments in lubricators for steam engine cylinders.” 

9, James Gaxrortn, Dukinfield, Cheshire, “Certain improvements in 
steam engines.” 

10. Henry Asuwortn, Littleborough, Lancashire, ‘ A certain improvement 
in power looms for weaving.” 

11. Rosert Saurru, Leith, Ayr, N.B., ‘‘ Improvement in casting, applicable 
to printing surfaces, and for other purposes.” 

12. Prexre EmMaNvEL Guerinot, Boulevart de Strasbourg, Paris, ‘‘ Im- 
provements in the application of an apparatus to railway locomotives, 
wagons, and carriages, for the purpose of lessening the effect of concus- 
sion in the event of collision.” 

13. WinutamM Eccues, Surrey-street, Strand, London, “Improving the 
machinery or apparatus for regulating the tension of the twist threads or 
warp whilst it is weaving in power looms into cloth.” 

15. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 
provements in the construction of cylindrical presses.”—A communication 
from Prince Sergius Dolgoruki, Berlin. 

16. Wi.ueLM Apotrne Von Kanic, Leipsic, Saxony, “ Improvements in 
machisery or apparatus for digging and cultivating land.” 

17. James Harnis, Hanwell, Middlesex, ‘‘ Improvements in apparatuses 
for regulating the pressure and flow of steam, water, and other fluids,’ 
19. George Skinner, Stockton-on-Tees, Durham, and Joun WuhHa.ury, 
South Stockton-on-Tees, Yorkshire, .‘* Improvements in the manufacture 

of ornamental and other tiles, and other similar articles ” 

20, Joun Burown, jun., Rotherham Ironworks, Rotherham, Yorkshire, 
** Improvements in buffers, draw springs, and bearing springs.” 

21. Groner Tomiinson Bovusrixtp, Loughborough Park, Brixton, Surrey, 
“‘Tmprovements ‘in machinery for forming dough into cakes or bread 
crackers.”—A communication. 

22. ALEXANDRE Louis Levegur, Paris, “An improved apparatus for sub. 
duing or stopping runaway or restive horses.” 

23. Jossru Bonp Mor@an, Liverpool, ire, ‘‘ Improvements in pro- 
pelling navigable vessels,"— Petitions rded Ast January, 1859. 

24. Joze Luis, Wel -street, Cayen -squ London, ‘* New econo- 
mical candles.”—. munication fret Iphe Michaut, Montpellier, 
France. . 

25. Rosext Tempest and James Tomuinson, Roach Ironworks, Rochdale, 

cashire, “‘ Impt ts in certain machines for preparing cotton and 
other fibrous materials,” 


27. Cuan.es Bewt Buytu, Dundee, “Improvements in machinory for 
preparing and treating jute, hemp, flax, and other fibrous materials ” 

29. WiuuiaM Renton, Tuomas Renton, and Witiiam Binns, Leeds, York- 
shire, ‘‘ Improvements in raising the nap or pile of textile fabrics,” 

30. Jacon Furnivat, Leamington,’ Warwickshire, Tuomas FuRNIVAL, 
Cobridge, Joun Dernysuine, Longton, and Francis Joseru Emery, 
Burslem, Staffordshire, ‘“‘ Improvements in apparatus for supporting 
articles of china and earthernware in‘kilns and ovens.”— Petitions recorded 
3rd January, 1859. 

31. Lixptey Joun Hienam, Edmund-place, London, “ Improved means of 
obtaining submarine electrical conduction,” 

$2. Joun Bucuanan, Greenock, Renfrew, N.B., “‘ Improvements in oil cans 
or lubricating apparatus.” 

33. Joun Bannetr Jove, Bradford, Yorkshire, “ Improvements in means, 
machinery, or ap) us, applicatle to wool combing.” 

34. Witu1aAM Hoop, Upper Thames-street, London, ** liprovements in racks 
and water cisterns for stables.” 

35. ALFrED Bepnoroven, Southampton, “ An improved chimney cow! and 
ventilator.” 

36. Cuantes DE Forest, Leicester-square, London, “ An improvement in 
the manufacture of springs for carriages, and other uses.”—A communi- 
cation from Charles Goodyear, jun,, New York, U.8.—/etitions recorded 
4th January, 1859. 

37. Freperick Ciark, King-street, Bloomsbury, London, “ Improvements 
in connecting knobs and handles to the spindles of locks and latches, and 
other articles of a like nature.” 

38. Wintuiam Draper, Gordon-terrace, Holland-road, Brixton, Surrey, 
«Improvements in machinery for printing on paper and other fabrics.” 
39. James Howarp, Bedford, “An improved construction of lever-neck 

jlough,” 

ao! Resene Rumyey and Witisam Stevenson MAcponaLp, Manchester, 
“Improvements in printing and dyeing woven fabrics and yarns or 
threads.” 

41. Aurrep Vincent Newron, Chancery-lane, London, “An improve- 
ment in the process of, and improved apparatus for, separating metals 
from their ores."—A communication from Lewis Solomon, New York, 
U.S.— Petitions recorded 5th January, 1859. 

43. James KirKMAN and Isaac Grunpy, Bolton-le-Moors, Lancashire, 
“Improvements in certain kinds of bed covers or counterpanes, and other 

. txtile fabrics of a similar character, and in the mode or method of weaving 
the same,” 

44. Georoe Bury, Everton, near Liverpool, Lancashire, ‘ Lmprovements in 
part or parts of apparatus commonly used and applied for effecting the 
pick in power looms for weaving.” 

45. Henry Goprrey Coomns, Union-street, Borough, Surrey, “ An improved 
method of constructing railings, bars, gates, gratings, columns, and all 
other builders’ work of a like nature or description.” 

46. Eowarp Tnomas Hueurs, Chancery-lane, London, “ Improvements in 
machinery or apparatus for preparing cotton and otiuier fibrous materials 
to be spun.” —A communication from César Vallée, Cernay, France. 

47. Witttam Renton, Tuomas Renton, and Witiam Binns, Leeds, York- 
shire, “‘ Improvements in finishing woollen and other fabrics.” 

48. Joun AsrinaLL, Great Tower-street, London, ‘* Improvements in ma- 
chines for the manufacture of bolts, rivets, and spikes.” 

49. Joun Henry Jounson, Lincoln’s-inn-fields, London, “An improved 
textile fabric, applicable to the manufacture of varnished cloths, and 
to other purposes.”—A communication from André Paul Roger, Paris, 
France. 

60. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
machinery or apparatus for boring or piercing rocks, applicable also to the 
dressing or working of stone, and as a power hammer generally.”"—A 
communication from Monsieur Germain Sommeiller, Turin, Sardinia.— 
Jctitions recorded 6th January, 1859. 

51, WitiiaM Spence, Chancery-lane, London, “ Improvements in the mode 
of taking photegraphic pictures on wood.”"—A communication from 
Charles B. Boyle, U.S. 

53. Epwin Herwoop, Halifax, Yorkshire, “‘ Improvements in weaving.” 

55. Grorek Kennevy Geyeuin, London, “ Regulating gas burners, which 
he calls the Universal Gas Burner Regulator.” 

57. Joun Paterson, Wood-street, London, ‘* An improvement in bands and 
belts for the waist.” 

59. WitLtaM Epwarp Newton, Chancery-lane, London, “ Improvements in 
machinery for winding, twisting, and doubling fibrous materials.”—A 
communication from Louis Barnabé Duboc, jun., Paris, France.—/eti/ions 
recorded 7th January, 1859. 
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1. Coartes Freperic Vasseror, Essex-street, Strand, London, “An im 
roved chain and bucket pump.”—A communication from Andre Xavier 
ubrulle-Chevalier, Douai (Nord), France. x 

. Tuxovore Byron Husee.t, Castle-street, London, “An improved trap 

Fr for rabbits, rats, mice, and other like animals and vermin.” —A communi- 
cation from C. B, Hubbell, Bridgeport, U.S. 

65. ALEXANDER WILLIAM WILLIAMSON, University College, London, 
pr ts in | 's for steam engines and other purposes.” 

67. WiuLt1AM CLARK, Chancery-lane, London, “ Improvements in purifying 
natural phosphates of lime.”—A communication from Emile Constant 
Martin, Paris, France. : = 

69. Joun Tuomas Forster, Holland-road, Kensington, Middlesex, ‘* Im- 
provements in bed berths, applicable for bunks, hammocks, cots, and 
other fixed and moveable sleeping places.” 

71. WiiaM A. LyrrLe, Secretary s Office, General Post Office, London, 
“Taking the place of springs in many, if not all, of the combinations 
into which they enter, and also for equilibrating a varying force or 
weight.”—-Petitions recorded 8th Janvary, 1859, . 

73. Louis A. NoRMANDY, jun., Judd-street, London, ‘ Improvements in the 
process of distilling and clarifying resinous substances,”—A communica- 
tion from E. Dromart, D. Dusillol, and A. Dusillol, Préchac, France, 

75. Ferpinanp Leur, Hoboken, New Jersey, U.S., ‘‘ Improvements in ma- 
chinery for manufacturing metallic ribs for umbrellas, parasols, and 
other articles.” " : 

77. Joun Wuite, Finchley, Middlesex, ‘‘ Improvements in cleansing or 
purifying air, and in increasing or reducing the temperature thereof, and 
in the application of air so treated to sanitary and other uses. —Petitions 
recorded 10th January, 1859. 

79. Eugenio AGNENI, Devonshire-street, Queen-square, Bloomsbury, 
London, “Increasing particularly the effect of decorative pictures, 
landscapes, drawings, and prints, through looking glasses.” ; 

81. Joun Brers, jun., Rochester-road, Kentish-town, London, “ A self-acting 
carriage wheel brake.” 

83, WiutiaM TiLtiz, Londonderry, Ireland, ‘ An improvement in the manu- 
facture of shirts and shirt fronts.” - , 

85. Bexnarp Josep RuBENSTEIN, London, ‘ Improvements in dentistry.” 

87. CHARLES WILLIAM Siemens, John-street, Adelphi, London, ‘* Improve- 
ments in supports for electric telegraph line wires, and in toois or appa- 
ratus to be used in the construction of such supports, part of which im- 
provements are applicable to the joining of pipes and other articles.” 

89. NicuoLas Procter Buran, Sheerness, Kent, ‘ Improvements in steam 
engines,” —J/etitions recorded Lith January, 1859. 


“Im- 








Patents on which the Stamp Duty of £50 has been Paid. 
142. Francois JuLes Manceavx, Paris, France.—Dated 18th January, 1856. 
163. Jean Baptiste Pierre ALYreo THieKry, jun., JEAN Louts Rican, 
Paris, and Baron Henry p# Martiny, Versailles, France.—Dated 22nd 
January, 1856, 

171. Joseru Francis, New York, U.S.—Dated 22nd January, 1856, 

197, Fewix Cuaucuarn, Paris.—Dated 25th January, 1856. 

181. Joseru Hopkinson, jun., Huddersfield, Yorkshire. — Dated 
January, 1856. 

203, JouN Beads, Pendleton, near Manchester.—Dated 25th January, 1856. 
227. Pigkks EMMANUEL GuBRiNoT, Rue au Maire, Paris, — Dated 28th 
January, 1856, ; 
160, Joun Woxpswortu Ropson, Grundy-street, Poplar New Town, Mid- 

diesex.— Dated 21st January, 1856, 
162, Pierre Lewis Terre LAckoix, Metz, France.—Date? 22nd January, 


23rd 


1856, 

218. WitutAM Brastey, Smethwick, Staffordshire.—Dated 26th January, 
1856. 

193, Gronge Brooks Pertre and Henry Fry Sarr, Oxford-street, London. 
—Dated 24th January, 1856. 

250. Cakes Frepenick CLavs, Latchford, Cheshire.—Dated 30th January, 
1856, 


Erratum. 
3006. For “ Louis A, Normandy ” read * Louis A, Normandy, jun.” 


Notices to Proceed. 

2071, WitttAM Titomson, Manchester, ‘Improvements in bleaching yarn 
warps, or similar materials,”— Petition recorded 13th September, 1858. 
2088. Seuim Sr. Char Massia, Pall Mall, London, “Improvements in 
stoves or fire-places."—A communication from Jules Cesar Thimoteé 

Mousseron.—Vetition recorded 14th September, 1858, 

2102. Cuartes Hapiey, Lower Hurst-strect, Birmingham, ‘ Improve- 
ments in omnibuses, cabs, railway carriages, wagous, and other similar 
vehicles.” — Petition recorded Vith September, 1858 

2108. Joseru BLAcKwoop Beasuxy, Cashel, Tipperary, Ireland, ‘ Improve- 
ments in (he construction of sporting and all other guns.” 

2110, Heney WittiAM GayLts, Mark-lane, London, ‘* Improvements in 


apparatus employed in submerging or laying down electric telegraph | 


cables.”— Petitions recorded 18th September, 1858, 

2113. Henry Barnow, Birmingham, ‘‘ An improvement or improvements 
in cartridge boxes.” 

2114. Henny Finmin, Wapping, Middlesex, ‘‘ A machine for cleansing chaff 
and other food for horses and cattle.”’—Petitions recorded 20h September, 
1858. 

2119. Leon bE Panients, Paris, “ Improvements in apparatus to be applicd 
to gas burners, with the object of increasing the lighting power of the 
gas flame.”—A communication, 

2120 Jean CLEMENT EMILe Mauvezin, Paris, “ Improvements in the manu- 
facture of tubes, pipes, or mains, for conducting liquids or gas, or for 
other similar purposes.” 

2121. Joun Berue.t, Parliament-street, Westminster, “ Improvements in 
treating pyrites.” 

2124. ANaieR Marcu Pexins, Francis-street, Gray’s-inn-road, London, 
* Improvements in surface condensers,” —Petitions recorded 2ist September, 
1858, 

2137. ALrnep Fauvin JALouRgAU, Paris, “* Improvements in the manufac- 
ture of pipes.” 

2139. Tuomas CaLLeENpDER Hinpk, Dudley, Worcestershire, “ An improve- 
ment or improvements in the manufacture of iron and steel.”—Velitions 
recorded 23rd September, 1858. 

2175, Joun Morrison, Birmingham, “ An improvement in, or addition to, 
sewing machines,” 

2181. AvausTIN NoRMAND, Havre, France, ‘‘ Improvements in constructing 
ships and vessels propelled by screw or such like propellers.”—/etitions 
recorded 30th September, 

2207. ANTHONY ixssemMeR, Upper Holloway, Middlesex, ‘‘ Improvements 
in the manufacture of iron and steel, and in apparatuses to be employed 
therein.” 

2213. Joun Harcourr Brows, Abbey Mills, 
ments in the manufacture of cartridges.”— 
1858 

2217. Joze Luis, Welbeck-street, Cavendish-square, London, “A 
method of joining sheet iron, cast iron, gutta-percha, and other tubes, 
means of muffles."—A communication.—/'cilion recorded 6th Octeb 
1858. 

2239. RicHARD SKARLE, Woodford Wells, Essex, ‘‘ Improvements in insu. 
lating and preserving and laying submarine and other telegraphic wires or 
cables.” — Petition recorded 8A Uctoler, 

2445. ANnprew Barciay, Kilmarnock, Ayr, N.B., ‘ Certain imp -ovements 
in electric and magnetic or electro-magnetic telegraphs, applicable to 
submarine and land communication, — Petition recorded 2ad Noven 
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2406, Perer ALFRED MAwpsLey, Seacombe, Cheshire, ‘‘ Improved machi- 
nery or apparatus for drying yarns after being sized or stiffened, and the 
use or application of a certain substance or substances in the sizing, 
stiffening, or otherwise preparing yarns and woven fabrics, or either of 
them.” 

2457. Perer ALrrepd Mawpstey, Seacombe, Cheshire, ‘‘ The use or appli- 
cation of a certain substance or substa: in the manufacture, stiffening, 








or sizing of paper "—/'etifins recorded 3rd November, 1358, 
2573. JAMKS SAMUEL, Great George-street, Westminster, ** Improvements 
in sleepers or bearers for rails."—/’ef ion recorded Vovember, 1858. 






2804, JouN VICKERS SCARBOKOUGH, Belfast, Antrim, Ireland, Improve- 
ments in apparatus for the manufacture of boots and shoes,"—Pelition re. 
corded Tih December, 1858. 

2829. Henry WILsoN, Norton, Durham, “ Improvements in the construc- 
tion of pumps.” — Petition recorded 9th December, 1858. 

2836, ANDREW BakcLay, Kilmarnock, Ayr, N.B., ‘‘ Improvements in 
obtaining motive power by means of electricity, magnetism, and electro- 
magnetism.” —/'etiti ecorded 10th December, 13858. 

2878. Tuomas Moss, Gainsforth-street, Islington, Middlesex, ‘* Improve- 
ments in printing bank notes, bills of exchange, and other documents 
requiring like security against being copied.”. tition recorded Lbth 
December, 1858, 

2000. James MacKenzir, St. Martin’s-le-Grand, London, “ Improvements 
in those gas burners known as ventilating sun burners.”"—/etition re- 
corded 18th December, 1858 

2937. ANDREW Barcuay, Kilmarneck, Ayr, N.B, “Improvements in 
obtaining and distributing or applying electricity and magnetism, and 
in obtaining motive power therefrom.”—Petition recorded 22rd December, 





1858, 
2958. WILLIAM ARM AND Giuees, South-street, Finsbury, London, “ Im- 
provements in treating fatty bodies, aud in the apparatus employed 


therein.” —A communication.— Petition recorded 27th December, 1858. 

984. Hirrotyts Caries Vion, Paris, ‘‘A new mode of obtaining atmo- 
spheric electricity, and its industrial applications, and in apparatus for the 
same. 





2996. Joun Knowgupen, Southwark, Surrey, and RicHarD Downes 
Epwarps, Upper Belgrave-place, Middlesex, ‘* Improvements in hydraulic 
engines, and in apparatus connected therewith.”—Petitions recorded 30th 
December, 1858. 

9. James Garrortn, Dukinfield, Cheshire, ‘‘Certain improvements in 
steam engines.” 

13. Witttram Eccies, Surrey-street, Strand, London, “ Improving the 
machinery or apparatus for regulating the tension of the twist threads or 
warp whilst it is weaving in power looms into cloth.” 

21. Grorce Tomuinson Bousrikip, Loughborough Park, Brixton, Surrey, 
“ Improvements in machinery for forming dough into cakes or bread 
crackers.” — A communication.— Petitions recorded lst January, 1859. 

25. Ropert TEMPEST and JAMES TOMLINSON, Roach Ironworks, Rochdale, 
Lancashire, ‘‘ Improvements in certain machines for preparing cotton 
and other fibrous materials "—Petition recorded 3rd January, 1859, 

50. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for boring or piercing rocks, applicable also to 
the working or dressing of stone, and as a power hammer generally.”—A 
communication from M. Germain Sommeiller, Turin, Sardinia.—Vetition 
recorded 6th January, 1859. 

75. Ferpinanp Leur, Hoboken, New Jersey, U.S., *‘ Improvements in 
machinery for manufacturing metallic ribs for umbrellas, parasols, and 
other articles."—Petition recorded 10th January, 1859. 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the (acette (and of the 
Journal) in which this notice is issued. 


List of Specifications, published during the week ending 
20th January, 1859. 

8d.; 1248, 7d. ; 1341, Is. 5d. ; 1343, 3d.; 1344, Od. 3 1345, 

1348, Is. ld. ; 1349, 7d. ; 1350, 7d. ; 1351, 6d.; 1353, 10d. ; 

3d.; 1357, 38.3 : 1360, 10d. ; 1361, 

1363, 1s. Gd. 3 12 3d.; 1367, 7d ; 

3d.; 1370, 3d. ; 137 4d. ; 1374, 3d; 
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; 1365, 3d.; 1366, 
3 1372, 3d.; 1373, 






1375, Sd.; 1376, 3d. 3 1377, 3d.; 1378, 3d.; 1379, 3d.; 1380, 3d.; 1381, 6d. ; 
1382, 3d.; 1383, 3d.; 1385, 3d.; 1386, 7d. ; 1387, 7d. ; 1388, 7d. ; 1389, 6d. ; 
‘ 1391, Gd. ; 1393, 3d. ; 1394, 3d. ; 1396 7, Is 


, od. 5 1397, Is, 3d. ; e 
3d. ;' 1400, Gd.;' 1401, 3d. 3 1403, 6d2; 1405, 3d,; 1408, Sd. ; 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 

Mills, Gearing, Boilers, Fittings, &e. 
1571. J. Travis, T. Suepen, and F. Suepen, Oldham, Lancashire, ‘ Lubri- 

cating the valves and pistons of steam engines.”—Dated 13th July, 1858. 

The inventors use a vessel for holding a reserve of oil, tallow, or other 
unctuous substance, and to this vessel connect on the lower side a valve 
or tap, which is made to slide, or rotate, or reciprocate, by a connexion 
with any convenient moving part of the engine, by the working of which 
said valve or tap, the oil, &c.,is allowed, in small quantities, at given 
intervals, to pass from the vessel, the valve or tap receiving the same, 
and afterwards delivering it into the discharge or outlet pipe below. 
They connect the discharge or outlet pipe to the conduit pipe, whereby 
the steam is conveyed from the boiler to the engine, or to the steam 
passage of the valve box or boxes, in such a manner that the oil, &c., is 


1629. C. Lambert, Sunk Island, Yorkshire, ‘‘ Collars for horses.”—Dated 
19th July, 1858, 

This invention consists in constructing collars of iron or any other 
metal, wood, or other hard substance in two halves or parts, united at 
top by a hinged joint, and secured at bottom by a thumbscrew passed 
through two projecting pieces, one from each half of the collar, or by 
other equivalent means. Tug pins or eyes are formed in a piece with, or 
are attached to the sides of the collar; the traces are connected to these 
pins or eyes. The collar forms at once a collar and hames, and by shap- 
ing the inside of the two side pieces in conformity with the shoulder of 
the animal fer which the collar is intended, little or no padding will be 
required, 





Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1363. J. J. Crecren, Rotherhithe, Kent, “‘ Treatment of India and China 
grass, pine-apple, hemp, flax, and other similar fibrous materials, and in 
the machinery or apparatus employed therein.”—Dated 16th June, 1858. 
This invention relates to a peculiar mode of treating vegetable fibres, 
such as India and China grass, pine-apple, plantain, wild rhea, nilgerry, 
nettle, jute, hemp, and flax, and other fibrous plants, whether in their 
green state as taken from the field, or after having been rotted, whereby 
a silky and woolly material of a superior texture is obtained suitable 
for spinning. The patentee proposes to treat all resin bound fibres, but 
especially pine-apple and plantain, India and China grass, which cannot 
in this country be treated green from the soil, by steeping them in warm 
water, and afterwards washing and wringing them by pressing them 
between a barrel or drum having an undulating surface and other 
smaller drums placed round the first, or between two rollers having 
undulated surfaces, The main or central drum is heated in the wring- 
ing machines, either by passing the waste steam of the engine therein, 
or by means of gas burners placed inside it, or by any other convenient 
contrivance, so as to wring the goods, whether in the form of fibres, 
yarns, or fabrics, nearly dry. The fibres are then submitted to the 
action of a bruiser or crushing machine, which consists of a large per- 
forated drum having a slightly undulated surface, and fitted with a 
number of ribs shaped after the form of double or molar teeth, which 
ribs, in conjunction with other ribs shaped like molar and canine teeth, 
and arranged alternately on the surfaces of a number of other smaller 
and different sized drums or rollers surrounding the large one, serve to 
draw in and to crush the fibres. When these are prepared in a dry 
state a fan inside the main drum serves to blow off the dust and resin. 
By making the surface of the main drum undulating, a beating action 
on the part of the smaller drums is obtained. This machinery can be 
driven either by hand or by the aid of wind, water, or horse power, 
separately or in combination; but the patentee prefers to connect this 
main drum with one of Hall's patent oscillating cylinder engines. The 
smaller drums or rollers surrounding the central main drum are fitted 
in sliding brasses, for the purpose of readily disconnecting them from 
the teeth of the large drum, in which case the latter will act as a fly 
wheel to the engine when not otherwise required for crushing purposes, 
And for the purpose of preventing friction he causes each of the brasses 
to slide between anti-friction rollers, The fibres, having been cleaned 
and opened by suitable scutching and hackling machinery, are carried 
to steeping vats for the finishing process, previous to being spun, if not 
required to be dyed. In these vats the fibres are steeped in oil of any 
kind, whether animal or vegetable, mixed with water and ammonia, or 
its carbonate, sufficient to render the mixture saponaceous, This 
mixture may be used either hot or cold, according to the nature of the 
fibres and quality to be produced. The fibres are suspended in the vats 
by galvanised iron holders, anit the hot water is poured over them into 











partially vapourised or separated into particles, mingling with the 
current of steam, and is thereby carried along and deposited upon the 
valve facings and interior surface of the cylinder, thus employing the 
steam solely as the conductive medium of the lubricating matter to the 
friction surfaces of the valves and pistons as it is delivered by the self- 
acting supply apparatus,—Not proceeded with, 
1592. ©. W. WitutaMs, Liverpool, ‘ Locomotive and other boilers.”— | 
Dated 15th July, 1858. | 
This invention applies mainly to locomotive, marine, and similarly | 
constructed tubular or multitubular boilers or flue bollers, and consists in | 
the use of certain mechanical apparatus or arrangements to be made and 
introduced into such tubes or flues, for the purpose of causing the currents 
of flame and heated products of combustion passing through such flues 
or tubes to be disturbed, diverted, or changed from their ordinary direct | 
onward course, and made to take an oblique one, thereby occasionirg an 
action more impinging on the interior surface of the tubes or flues, by | 
which means a larger measure of heat will be passed to the water | 
surrounding such tubes or flues; such inserted bars, rods, or other cur- 
rent disturbing or agitating apparatus, being also the means by which 
the tubes may be cleaned of soot or any other adhering matter or | 
matters, | 


1599. See Class 5. 
1604. F,. Pxiestiey, Berners-street, Oxford-street, ‘ Condensing steam- 
engines.”— Dated 15th July, 1858. 

This invention consists in drawing off the condensed water and air 
from the condenser by creating a vacuum in the air pump, barrel, or 
cylinder without any piston, or in a suitable closed vessel, by the alternate 

Imission and cond tion of steam. The water when drawn from 
the condenser, and that formed by the condensation of the steam in the 
vessel itself is blown through, or forced out of the same by the steam, 
and the steam and cold water for condensation are alternately admitted 
by suitable valves or other convenient means, whereby the air pump and 
piston rod, and the crank for working the same, are dispensed with, and 
asaving of power and cost and of space occupied thereby effected.— Not 
proceeded with, 









Cass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma~ 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, HC. 

15)4. G. H. Way, Liverpool, “ Reefing and furling sails.”— Dated 10th July, 
135s. 

This invention cannot be described without reference to the drawings. 
The patentee claims the application of a revolving spar or roller made 
fast to any portion of the sail, which spar is made to turn round and 
furl up the sail in two directions, “with the application of every such 
spar for every such purpose.” Secondly, the peculiar arrangement of 
ropes or other haul-yards for giving the required rotary motion to the 
revolving spar. Thirdly, the combination and general arrangement of 
machinery and parts described, and for the purpose set forth. 

1555. W. Lanesuaw, Bolton, Lancashire, “ Apparatus for weaving fancy 
looped or knotted fabrics.”— Dated 10th July, 1858. 

This invention consists of an improved needle with improved gearing 
or mechanism for working the loom. Instead of the double hooked 
needles, described in the specification of the patent granted to the 
present patentee, and G, and W. Jelley, dated 29th May, 1855, the 
patentee employs double bearded swivel hooked needles, each double 
hook working on a pin, so that when one side seizes fresh yarn, the 
other side gives off a loop without any impediment. The improved 
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the vat through a perforated lid or cover. Steam pipes are used for 
keeping the mixture up to the proper temperature, that is, about 
80° or 90 Fah. If strength and greater length be preferred to fine 
quality of fibre, the patentee prefers immersing the same for about 
twelve hours in the saponaceous mixture before referred to, boiling 
water being added, and the whole then left to cool down under a closed 
cover. The fibres are now removed to a washing machine, which con- 
sists of a number of small fluted revolving rollers arranged round a 
central fluted and perforated drum. The lower rollers are partially 
immersed in a water tank, and a jet of either hot or cold water is 
directed inside the perforated drum through its axle, a continuous 
stream of water being thus allowed to play upon the fibres. The upper 
rollers squeeze out the dirty or resinous matter, and the attendant after 
well washing the material in this manner lifts it from the water tank, 
and passes it through the upper sct of rollers only, whence it is removed, 
partially wrung, to the dry wringing machine similar to that before 
referred to, which completes the process. These washing and wringing 
machines will also be found applicable to the washing and wringing of 
yarns and piece goods. The same mode of treatment is equally appli- 
cable to green hemp and flax straw, and similar wood and resin bound 
fibres, but in this case he first cleans out all the woody and resinous 
matter before washing and wringing, and discharges by means of hot 
water all the dirt and resin, By this treatment the fibre is preserved in 
its full length and strength, yielding less tow than retted flax, and one 
third more of long fibre, which is of a glossy silky texture. For common 
purposes and coarse yarns thirty to sixty lea for flax spinners he finds 
the machinery and water bleach the most economical and productive 
as to weight from a given quantity. He also finds that for fine purposes, 
say seventy to 200 lea, the oil, ammonia, and water, will render all 
kinds of vegetable fibre fine at pleasure. 

1364, J. H. Dickson, Rotherhithe, Kent, ‘ Apparatus for scutching and 
hackling flax, hemp, and other similar fibrous materials.”— Dated 16th 
June, 1858 > 

This invention relates to a peculiar construction and arrangement f 
machinery or apparatus for scutching and hackling flax, hemp, India 
and China grass, and other similar tibrous substances, and consists in 
the application and use of a peculiar combination of brushers and 
scrapers and openings, the processes of scutching and hackling being 
effected in one machine. The fibres are presented to this machine by 
a pair of fluted nipping rollers in connexion with a feeding barrel or 
drum, having a partial rotary motion imparted to it by means of an 
internal segmental rack and a pinion. This barrel or drum is moved 
forward towards the clcaners and openers by means of a screw spindle, 
so that the fibres (which lay over a leather apron when under treat- 
ment) are accurately presented to the action of the cleaning and opening 
apparatus. The openers which first operate on the fibres consist of 
blades or scrapers attached to rotary arms at gradually diminishing 
distances from the centre, and are each fitted on their outer flat sur- 
faces with a number of projecting teeth which incline back slightly, so 
as not to tear the fibres as they pass through them. The cleaners and 
brushers consist of brushes attached also to rotary arms, and having 
spring knives placed within them for scraping and brushing off the resin 
and woody matter. The feeding barrel or drum is slowly turned round 
during the time that the fibre is being operated upon, so as to present 
the whole length of fibre successively to the action of the revolving 
cleaners and openers. The feeding apparatus can be easily adapted to 
the Irish scutching machines; or a round horizontal revolving table 
may be used in combination with suitable holders and circular cleaners 
and openers of the Cescription above referred to, such cleaners and 
openers filling the periphery of the horizontal table. 


gearing or mechanism consists of certain improvements in the modes of | 1871. J. HasuaM, Preston, ‘ Looms, shuttles, and pickers.”"—Dated 17th 


giving the pattern to the fabric in the taking up motion, and in the 
general arrangement of the loom, He also employs improved temples, 
consisting of two or more rollers or pulleys having projecting spikes 
which pass through the fabric and keep it extended, the pulleys revolving 
as required with the passage of the work. 
1561. M. A. F. MeNNons, Paris,‘ Stopping leaks in ships.” —A communication, 
—Dated 10th July, 1858 
This invention consists of a double coil of strong waterproof tissue, or 
of metallic gauze, rendered impermeable by known processes, which coil 
being suspended to the sides of the vessel is unrolled, when required, by 
means of lines suitably arranged and worked from the deck. The tissue 
thus unrolled forms an impermeable envelope to the hull of the ship, the 
pressure of the water causing it to adhere with the greatest tenacity to 
the leaks, which may then, in most cases, be repaired from within with 





comparative facility. — ot vroceeded with. 


June, 1858 

The First part of these improvements consists of a longitudinal slide 
plate of any suitable material, to be attached to the shuttle box of the 
loom, and so arranged as that the back or top of the picker shall slide 
or work in or against it, whereby increased steadiness is given to the 
picker. The Second part of these improvements consists in cutting away 
part of the shuttle near the point, either at the top, bottom, or side 
thereof, so as to form a stepor shoulder against which the picker is 
intended to strike (instead of against the point as heretofore), by which 
means a much more solid and efficient blow is given, and the picker is 
not so soon worn out as when it strikes against the metal point of the 
shuttle. The shape of the spring which acts upon the cop pin is also 
somewhat varied, so as to avoid the necessity of cutting away so much 
of the wood of the shuttle as is usually done with the ordinary form of 
spring. The Third part of thesejimprovements consists in forming the 
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pickers with a solid projection adapted to strike against the above 
mentioned step or shoulder of the shuttle. The picker may be made of 
metal, wood, buffalo-hide, or other suitable material, and the hole 
through which the guide rod runs is to be fitted with a fast or loose 
bush of metal, glass, or earthenware. It is obvious that the form of 
the picker will vary according to the particular construction of the 
picking motion employed, and whether the step or shoulder at the 
shuttle end is above, below, or at either side. The form will also ne- 
cessarily be in a certain degree governed by the material of which the 
picker is composed.—Not proceeded with. 

1377. W. Buizzarp, Notting-hill, “ India-rubber, gutta-percha, and drying 
and other oils.”—Dated 18th June, 1858. 

This invention ists in facturing from india-rubber and 
gutta-percha a transparent solution for indurating textile fabrics, papers, 
woods, marble, stone, cements, and all other porous materials, to render 
them waterproof. The agents used for the different purposes are some- 
times plain water, or water and suds dissolved therein, to which is 
sometimes added a little quick lime, and the two are afterward sub- 
mitted to different degrees of temperature. At other times temperature 
alone is sufficient.— Not proceeded with. 

1383. S. Hewirt, Manchester, “Application of printed designs to cotton 
and other fabrics.”— Dated 19th June, 1828. 

This invention consists in printing the design on one or both sides of 
cotton or other woven fabric, having a pattern thrown up in the weaving 
on the face side; and then dyeing such printed fabrics in fast colours. 
Also in the treatment during the processes of printing and finishing the 
printed fabrics; the object of these improvements being to produce 
fabrics on which the design is printed in imitation of these fabrics in 
which the design is woven, thereby improving the appearance of the 
fabrics, increasing their durability, and reducing the expense in their 
production. 

1400, W. E. Newron, Chancery-lane, London, ‘Separation of fibres.”—A 
communication, — Dated 21st June, 1858. 

It is well known that the fibres of most kinds of wood are arranged 
in the form of very minute tubes in which the sap circulates. Now, the 
improved method of separating these fibres constituting this invention 
consists in subjecting the wood in a strong cylinder or box to the action 
of steam, air, gas, hot water, or other fluid under a high pressure, for 
the purpose of charging its tubes as well as the spaces between them, 
and then causing it to be suddenly projected from the cylinder or box 
into the atmosphere, or into a partial vacuum, where, by the expansive 
force acting within and upon the tubes, they will burst open and cause 
the complete separation of the fibres. The same process applies to the 
separation and opening of flax and other analogous fibrous materials. 

1402. W. E. Nrwron, Chancery-lane, London, ‘‘ Obtaining from Waste felted 
fabrics fibres for being worked into fabrics.”—A communication.—Dated 
21st June, 1858. 

The First part of this invention consists in subjecting the felts which 
are to be disintegrated to the action of steam preparatory to, and in com- 
bination with, the action of suitable machinery for picking and tearing 
it apart, to separate the fibres from each other, the action of steam on 
such fabrics having the effect of loosening that hold or interlocking 
which the several fibres have, and which was produced in the original 
formation of the fabrie by what is known as the felting action. The 
object of the second part of the invention is to disintegrate, or tear 
apart, waste and refuse felts. This object is effected by combining a 
steaming apparatus with a picker, so that the felts may be thoroughly 
steamed before and as they are being presented to the picking operation, 
The Third part of the invention is intended for acting on fibres of fur 
or wool obtained from the disintegration of old, or refuse, or waste felts, 
so as to separate the fibres from impurities and from lumps of felt 
which have not been thoroughly disintegrated. This part of the inven- 
tion consists in combining an inclined deflecting surface with a rotating 
picker or brush, in such manner that as the stock to be separated is 
separated from the feed rollers by the rapidly rotating picker or brush, 
and thrown violently against the inclined surface of the deflector, the 
separate fibres will be carried up by the current of air induced by the 
rotation of the picker or brush, and discharged over the upper edge of 
the said deflector, whilst the impurities of the lumps of felt which have 
not been thoroughly disintegrated will roll down the inclined surface of 
the deflector and be discharged at the bottom. 

1405. M. Mayaut and G. Jackson, Mossley, Lancashire, ‘‘ Apparatus for 
spinning cotton and other fibrous substances.” — Dated 22nd June, 1858. 

This improvement, which relates to the self-acting mule, consists in 
substituting a friction coupling for, or in place of, the ordinary clutch 
box gearing, as hitherto employed upon the vertical shaft which causes 
the drawing up or “running in” of the mule carriage. This friction 
coupling may be so adjusted as to convey any amount of driving power 
required, or to become disconnected and effect the stoppage of the car- 
riage upon the slightest obstruction to the ‘ running in” of the car- 
riage.— Not proceeded with. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 

1586. T. WieELer, Oxford, “ Machinery for cutting, slicing, grating, and 
pulping turnips, mangold wurzel, and other roots,”—Dated 14th July, 
1858. 

This invention consists in casting suitable apertures or openings in a 
conical disc or discs set at any angle, or in flat discs or cylinders, To 
these apertures suitably shaped knives are fixed. The knives may be 
punched through the solid plates and struck up with the first or second 
die or punch, The knives may be of a‘gouge, diamond, or square shape, 
and flat knives may be applied to the flat discs for slicing purposes, 
Any of the above-mentioned knives may be employed with any of the 
above-mentioned dises or cylinders. A series of knives or cutting points 
may be affixed to the concave portions, or inside of the disc or barrel, 
and these knives may be applied to Moody's or Gardner's barrel. Cast or 
wrought iron knives may be employed working in the concave portions 
of the dises, These knives may be cast in the dise or barrel itself, or 
they may be rivetted, or screwed, or secured to it by any other con- 
venient fi i The p also proposes to use a roller consisting 
of a worm or thread fixed upon a cone, and made at convenient angles, 
so as to work the conical disc; or a grooved or plain roller may be used, 
either revolving or stationary, and worked in the inside by a crank, 
excentric, or zig-zag vibrating motion, or by projecting points or;knives. 
The disc cylinder or barrel may be fluted, either on the back or front; 
the flutes to be of a gouge shape, half round, or at any suitable angle. 
Small knives, stationary or otherwise, may be used intersected between 
knives working at the back of the conical disc. In some cases he em- 
ploys them with knives fixed to a smaller roller, with or without a back- 
ward and forward motion, or he fastens the knives, either cast or 
wrought, into a plain plate. All the above improvements may be applied 
to one solid, cast, wrought, or steel plate or plates, and when these im- 
provements are combined in one machine, or in any parts of machines 
working together, a throw out lever handle or screw may be employed 
for the purpose of connecting or disconnecting any part of the motions, 
so that any portion of the machinery may be separately worked. A 
grating working at the front or the back of the disc may be employed 
for the purpose of cleaning the knives. Any required number of 
knives may be used, cither of a large or small size, and of a flat, half- 
round, or angular shape. These machines may be connected to a shaft 
on the ordivary principle of turnip cutters, or may be connected to an 
axis or spindle connected with the running wheels of a cart or wagon, so 
as to cut when travelling from place to place.—Not proceeded with, 

1591. J. Fow.er, jun., Cornhill, ‘‘ Apparatus used when ploughing, tilling, 
or cultivating land by steam power.” — Dated 14th July, 1858. 

This invention has for its object improvements in apparatus used 
when ploughing, tilling, or cultivating land by steam power, and con- 
sists, First, in an improved method of combining winding capstans or 
drums with portable steam engines, For this purpose the bearings for 
the axes of the two winding capstans or drums, which are vertical, are 
mounted at the ends of a frame constructed by preference of angle 
iron; and in the centre of the frame between the two axes there is a 
rectangular opening, and this opening is of a suitable size to allow the 
fire-box of the portable engine, used to work the capstans or drums, to 
be passed down through it. The frame is furnished with wheels which 
are carried by stud axes fixed to the frame near its centre on each side, 
When the frame carrying the winding capstans or drums is to be com- 











bined with the portable engine for work, the hinder wheels of the 
engine are removed, and its fire-box end is tilted up. The frame with 
the capstans or drums is then run underneath it, and the end of the 
engine again lowered, the fire-box passing down through the opening in 
the frame. The fire-box and the frame are then bolted or otherwise 
secured to one another. The engine then rests in front on its own 
wheels, and behind on the wheels of the capstan or drum frame. One 
drum only is proposed to be driven, and that sometimes by an upright 
shaft, sometimes by a strap. One of the drums is driven by a driving 
belt passing around the fly-wheel of the engine, and also round a pulley 
mounted on an axis carried by the frame, and the capstans or drums are 
geared with this axis by toothed wheels; or one of the drums may be 
driven by a vertical shaft descending from the engine when the con- 
struction of the engine is such as to render this system of driving the 
more convenient. Another part of the invention relates to the arrange- 
ment of apparatus carried by the plough or tilling instrument to take up 
the slack of the rope behind it when an endless hauling rope—that is to 
say, a rope, both ends of which are attached to the plough or tilling 
instrument—is employed, as is described in the specification of a former 
patent granted to the patentee and another. There are two drums 
mounted on the plough or tilling instrument, on which a portion of the 
hauling rope is wound. From one of these drums the rope passes direct 
to the winding capstans or drums, and from the other it passes, first, to 
a pulley on the opposite headland, and then returns to the said winding 
capstans or drums. According to the present invention, in place of 
turning the drums on the plough or tilling instrument by hand when it 
is necessary to take up the slack of the return rope, he gears together 
the axes of the two drums in such a manner that, if the hauling power 
is allowed to draw a length of rope off one of the drums (which is thus 
caused to revolve), this drum gives motion to the other drum, so as to 
wind up a greater length of rope than is drawn off from the other drum. 
For this purpose he mounts loosely on each of the axes of the drums, 
or on each of the axes from which the drums receive motion, two 
pulleys, one larger than the other, and by means of ratchets the larger 
pulley is caused to revolve with its axis when rope is running off the 
drum, and the smaller pulley in revolving carries its axis with it when it 
is turned in the direction necessary for winding up the rope. There are 
two driving bolts employed, which each pass from the large pulley on 
one axis to the small pulley on the other. Thus when rope is running 
off one drum it causes a greater length to be taken up by the other 
drum, in the proportion of the diameter of the larger pulley to that 
of the smaller. When it is not required to take up slack rope, the 
drum on which the strain of the hauling apparatus comes is locked by 
a brake, or in any other suitable manner. 


1622. H. Smitu, Dudley, Worcestershire, ‘‘ Harrows,”—Dated 19th July, 
1858. 

The patentee claims, Firstly, the improvement in the manufacture of 
the frames of harrows, described, that is to say, joining the bars con- 
stituting the frame of the harrow, by means of hollow bolts or rivets 
passed through holes at the crossings in the said bars, the protruding 
ends of the said bolts or rivets being expanded and rivetted upon a 
collar or washer previously placed upon the said hollow rivets, the said 
hollow rivets, in addition to joining the bars of the harrow, containing 
the holes in which the tines or tangs are fixed. Secondly, the improve- 
ment in fixing the tines or tangs in harrows, by fixing the said tines or 
tangs by forcing them either by percussion or by pressure into taper 
holes formed in the hollow bolts by which the framing of the harrow is 
held together, 

1626. W. Tasker, jun., Waterloo Ironworks, near Andover, “ Threshing 
machines.”—Dated 19th July, 1858. 

This invention relates to that portion of combined threshing 
machines which effects the cleaning of the grain, and consists in fixing 
a riddle near the upper part or top end of the caving board for the 
purpose of facilitating the separation of the grain from the husks and 
other extraneous matter. The grain, after passing through this riddle 
and through the caving board, enters a set of riddles, fixed immediately 
under, and attached to the caving board, beneath which last mentioned 
riddlesa blower is fixed, and so constructed as to direct a blast of air 
through the grain as it falls, and also if found desirable to direct a 
second blast through or beneath the first mentioned riddle on the top 
end of the caving board, 





Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, 7 rain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
1580. W. Woopcock, Great George-street, Westminster, 
warming air.” — Dated 14th July, 1858, 

This apparatus consists of a pipe or pipes cast in iron or other metal, 
with wings radiating transversely from its or their outer surface, so as 
to cause a current of air, when such pipe or pipes and wings are heated, 
to pass upwards between the said wings. Such pipe or pipes and wings 
may be cast in one or more castings, provided the conducting power of 
the metal is not broken. The pipe or pipes and wings may be heated by 
steam, hot water, gas, or other suitable means, 


“Apparatus for 


1599. T. BartLeTt, King’s-road, Bedford-row, London, “ Stoves, fireplaces, 
aud furnaces,”—Dated 15th July, 1858. 

The improved stoves, &c., are so constructed that the fire is lighted in 
an upper compartment, and after the fire is thoroughly lighted a portion 
of the grate, with one or more of the fire-bars, is opened, and coal is 
supplied to a lower compartment, which will progressively become 
ignited. The gases and products therefrom will rise up through the 
well-ignited fuel in the upper compartment of the stove, and be burned. 
When it is desired to replenish the fire with fresh coal, the moveable 
portion of the grate is opened, and by the aid of a shovel the well 
innited fuel from the lower compartment of the stove, fireplace, or 
furnace is removed from that compartment, and placed in the upper 
compaitment of the stove, and the lower compartment is then again re- 


plenisbed with fresh coal. 
1589. H. W. Wimsuurst, Wilmot-road, 


Dalston, Middlesex, ‘“ Stove 





1595. C. P. Aston, Cross-street, London, ‘ Breech-loading arms.”—Dated 
15th July, 1858. 

This invention consist: in forming a cup or cup-like seat in the breech 
to receive the rear end of the barrel or barrels, The patentee forms 
the rear of the barrel conical for a short distance, in order that it 
may fit into a corresponding cup in the breech. The effect of this 
arrangement will be to prevent the end of the barrel from expanding 
beyond the limit allowed by the cup upon the discharge of the gun, He 
causes the barrel to slide to and fro in a direct line with the breech, 
and prefers to form the percussioning in the breech ; the percussioning 
may, however, be applied to the barrel. 

-— C. Reeves, Birmingham, “ Repeating fire-arms,”—Dated 19th July, 
8. 


The patentee claims, Firstly, the improvements in the locks of re- 
peating fire-arms, that is to say, the mechanism for raising the hammer 
or cock, and liberating the said raised hammer or cock by pressure 
upon the trigger, and the mechanism for holding the hammer or cock 
at half and full cock, and of liberating the cocked hammer when the 
said hammer has been cocked by pressure upon the comb of the said 
hammer, Secondly, the method of constructing and fixing the axis on 
which the revolving barrel of a repeating fire-arm rotates, by making 
the said axis a quick threaded screw engaging in the anterior part of 
the frame in which the revolving chamber works, so as to advance or 
recede in the frame when the axis is made to rotate. 


—_—_— 
CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, l Jpholstery, Ornaments, Musical Instrue 
ments, Lamps, Manufactured Articles of Dress, §c. 

1462. E. Stevens, Cambridge-road, Middlesex, ‘‘ Cooking utensils.”— Dated 

29th June, 1858, 

This invention relates to improvements in the cooking utensil 
commonly called a baking dish, and consists in the construction of an 
apparatus in which the inventor combines a stand upon which meat or 
other substance may be roasted or baked, a dish in which vegetables 
may be cooked, & pudding and pie dish, and a stew pan. For this 
purpose the inventor constructs a vessel similar to an ordinary stew pan, 
which may be round or any other convenient shape. Another vessel of 
similar form is also made, having a rim on each side at right angles to 
its bottom, such rims being of unequal widths, and thus forming two 
vessels of unequal depths. This vessel, when placed within the stew 
pan after the manner of a lid of a saucepan, with its shallowest side 
upwards, forms a pudding tin; and when its position is reversed, or the 
deepest side is placed upwards, it forms a pie dish. A dish with a per- 
forated bottom, and supported by three or more metal legs or stands 
when placed in the last named pudding tin or pie dish, forms a vessel in 
which all kinds of vegetables may be cooked, the perforations allowing 
the fat or gravy from meat which may be cooked above it to pass 
through the vegetables into the vessel below, and in this dish or colander 
a stand made of metal or other substance may be placed to receive meat 
or other material to be roasted, thus forming, when complete, a meat 
stand, a vegetable dish, a pudding and pie dish, and a stew pan in one 
utensil, the whole of which may be used as one combined apparatus, or 
any one or more parts thereof may be used separately.—Not 
with, 
i7. W. Cuark, Chancery-lane, London, “ Gridirons.”—A communication, 
— Dated Ist July, 1858, 

This invention relates to new and economical gridirons, the bars of 
which are, to a certain extent, over-lapped and raised one above another, 
and forming a surface imy ble in a line perpendicular to the general 
plane of the bars, whatever form the gridiron possesses. ‘The bars may 

be single or double, and form, with the cross pieces, a fiat, curvilinear, 

or angular surface, at any degree of inclination. 
1488, A. V. Newron, Chancery-lane, London, “ Lamps,”—A communica- 

tion.—Dated 2nd July, 1858, 

The lamp described by the patentee, which is adapted for use without 
a chimney glass, although applieable to the burning of any of the fluid 
hydro-carbons now used for illuminating purposes, is more especially 
designed for burning coal oil and similar substances rich in carbon, and 
constantly requiring a large amount of oxygen to secure proper or 
perfect combustion. The patentee claims, First, the employment of a 
tube and burner arranged with a lamp or fountain, in any way so that 
the flame, which is fed direct from the burning material within the 
fountain, may serve as a gas generator to supply the illuminating flame 
that issues from the burner, and this he claims irrespective of any 
particular means which may be employed for supplying tho illuminating 
flame with oxygen. And, Secondly, a case attached to the lamp or 
fountain, and provided with a cap, arranged substantially as shown in 
the patentee's drawings, that the illuminating flame may be supplied 
with the necessary amount of oxygen to produce a proper or perfect 
combustion. 

- E. Sivons, Birmingham, ‘ Castors for furniture.”—Dated 5th July, 

858. 

This invention relates principally to castors in which a sphere of 
metal or other hard substance is employed, instead of the roller or bowl 
of the ordinary castor. The said sphere is enclosed in a hemispherical 
cup, and prevented falling out of the said cup by means of a ring screw- 
ing into the mouth of the cup, or by the mouth of the hemispherical 
cup being turned inwards, 


14 





1508. G. J. Newsenry, Straitsmouth, Greenwich, Kent, ‘ Coverings for 
floors; table mats, and other articles or coverings.”— Dated 5th June, 1858. 
According to one mode of construction, this fabric is composed of 
threads, tapes, yarns, bobbins, twines, flexible gums, or compositions 
such as threads of india-rubber, gutta-percha, kamptulicon, and 
other suitable materials, coloured or not, and woven together either in 
the ordinary manner, or plaited or interlaced together. These threads, 
when of fibrous material, whether dyed or undyed, or coloured in the 
skein, or printed in pattern in the yarn, are to be saturated and covered 
with any elastic gum, siccative oils, varnishes, or albumen, as a vehicle 
combined with pigment colours before being made into a fabric, after 
which process such fabric may be pressed by passing through rollers 
slightly heated, if desired, by steam or otherwise, so as to incorporate 
the threads, and produce an even and flat surface on the fabric. The 





grates,”—Dated 14th July, 1858 
The inventor adapts to the front part of the grate, below the level of 
the front bars, a box, or hopper, in which the fresh fuel is placed, This 


hopper communicates with a space at the bottom of the grate, and is | 


provided in front with a hinged cover which is capable of being vibrated 
on its hinges, and when it is desired to apply fresh fuel to the fire it 
will only be necessary to push down the hinged cover into the box, and 
the fuel will be thereby forced up in the space in the grate. The space 
or box containing the fresh fuel only occupies the central part of the 
bottom of the grate, the spaces at each side thereof being provided with 
grate bars asin ordinary fire grates. It will, therefore, be seen that as 
the fresh fuel is pushed up among the burning fuel, the cinders and 
ashes from the latter will be pushed on one side, and allowed to fall | 
through or between the grate bars. The hinged cover is worked by | 
means of the poker.—Not proceeded with. | 

1625. J. W. Witson, Duke-street, Adelphi, London, “‘ Preparation of mate- 
rials to be used for roofs and other parts of buildings, and for various 
purposes for which wood is now generally employed.”—Dated 19th July, 
1858. 

This invention consists in combining together, by means of any suitable 
cement or adhesive material, shavings or thin sheets of wood arranged in 
layers one above another, with the cement between them. A number of | 
layers having been thus combined together in one sheet, the latter is to 
be corrugated or fluted by passing the sheet between fluted or corrugated 
rollers, or submitting it to pressure from suitably formed plates or dies. 
By this means sheets of any li ions, composed princi- 
pally of woody fibre, and of considerable strength, may be produced, and 
will be found applicable for use as a material for roofing or for the for- 
mation of the walls, partitions, or other parts of buildings.— Not proceeded | 


with. | 








Ciass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Uarriages, §c. | 
1593. R. Brazier, Wolverhampton, “‘ Repeating fire-arms.”—Dated 15th 
July, 1858. 








This invention cannot be described without reference to the drawings. 


| 


pressing process may, however, in some cases be dispensed with. Threads 
or yarns of any fibrous material coloured or printed in the manner 
above described, may also be woven into looped or pile fabrics, and 
afterwards pressed even and flat, so as to incorporate the several threads, 
and blend their several colours by passing them through slightly heated 
rollers ; or the pressing process may be dispensed with, the interstices 
between the threads of pile being filled in with oil, paint, or other 
suitable composition. The fabric may be strengthened by having a back 
piece or extra fabric cemented thereto by suitable adhesive material. 
When compositions only are used, such as kamptulicon, the fabric to be 
ornamented may be passed through embossing rollers arranged 60 as to 
produce an indented set pattern of any design, such indentations being 
subsequently filled up by having a coloured or uncoloured composition 
printed, scraped, or rolled therein by any convenient apparatus, such 
composition being of a nature to combine or hold readily with the body 
fabric when set; by this process an ingrained pattern is produced, 
which will be more or less permanent or durable, according to the 
greater or less depth of the original indentations, Or the ornamentation 
of kamptulicon and similar fabrics may be effected by cutting designs 
entirely out of the fabric, and filling in the perforations or openings so 
produced with corresponding pieces of similar or other fabrics or 
materials of a different colour, or by scraping, or rolling, cr pressing into 
such perforations coloured or uncoloured compositions, by which means 
inlaid and ingrained patterns will be obtained. The backs of the inlaid 
fabrics are strengthened by the cementing thereon of an extra fabric, 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1620. C. F. Vasserot, Essex-street, Strand, London, “ Artificial manure.” 
—A communication,—Dated 19th July, 1558. 

The manure is composed of, Firstly, straw of any kind; Secondly, 
green forages, such as trefoil, peas, &c.; Thirdly, lime; Fourthly, salt; 
Fifthly, water. It is made as follows :—A pit of suitable width and 




































































































































SSS EIT 5 


= 











74 


THE ENGINEER. 





Jan. 28, 1859. 








depth is provided with the bottom slightly inclined, so that the liquid 
caused by the fermentation might be received in another small reservoir 
placed near the inclined side of the pit. A bed of straw is laid at the 
bottom of the said pit, upon which some diluted lime is poured. Then 
a bed of forages is laid, and it is covered with salt, The same operation 
is repeated again and again, the straw being followed by the lime and 
the forages by the salt until a sufficient quantity has been made. The 
fermentation will soon take place, and when the liquid flows in the reser- 
voir it must be poured again in the pit, and for doing this more easily a 
pump may be employed. A fortnight after this operation the manure 
is ready for use.—Not proceeded with. 











Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Se. 
1573. J. J. Fieup, Paddington, London, ‘* Supporting and carrying tele- 
graph wires, &c.”—Dated 13th July, 1858. 

This invention consists in supporting telegraph wires, ropes, and 
cables in the air by means of balloons or vessels containing light gaseous 
fluids. ‘These vessels may also be employed for carrying the wires, ropes, 
and cables. 

1587. J. Macuran, Edinburgh, “Apparatus for laying or submerging 
telegraph cables in water,”—Dated 14th Juiy, 1858 

Under one form or arrangement by which this invention is carried 
out the cable to be submerged is passed direct from the ordinary or any 
other paying-out apparatus. From this apparatus it is passed beneath a 
grooved wheel running free in bearings carried by the deck of the ves- 
sel, and thence it ascends and passes over a grooved wheel set in bear- 
ings on the top of a long vertical traversing shaft or pillar, the lower end 
of which is set in a vertical tube or guide carried by the vessel. This 
shaft or pillar and wheel is retained at its highest elevation by the action 
of counterweights suspended from chains attached to the shaft or pillar 
at the top, which chains are passed over guide pulleys overhead, The 
bottom guide tube of the shaft or pillar also contains springs, on which 
the lower end of the shaft or pillar bears when it is traversed down- 
wards by any strain. After leaving this portion of the apparatus, the 
cable descends and passes beneath a second grooved wheel running loose 
upon the vessel's deck, whence it again rises and is passed over the 
upper grooved wheel of another compensating weight and spring ar- 
rangement like that hereinbefore described. The cable is then passed 
beneath another grooved wheel carried at or near the level of the ves- 
sel’s deck, or in such a position that the cable may reach the water at an 
angle of about 45 deg. Any convenient or necessary number of these com- 
pensating weight and spring arrangements may be used in a series, the 
one nearest the vessel's stern, or delivering part, being fitted up with su- 
perior reactive strength. In this way a sufficient length of cable is 

always retained within the limits of the paying-out apparatus, 
to allow for the occurrence of any sudden strains, as when a strain 
crises the increased tension upon the cable in its zig-zag condition in the 
apparatus causes the elevated wheels and their shafts to descend, com- 
pressing the bottom springs, and also elevating the counterweights,— 
Not proceeded with, 















Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
4M. J. Bares and J, York, Hyde, and W. Party, Shetlield, Yorkshire, 
 Pistous and plungers.”—-Dated 24th June, 1858, 

The patentecs place in the interior of ordinary metallic packing rings 
a ring of metal, made elastic by slotting it from the interior to within a 
short distance from the exterior, and from the exterior to within a short 
distance from the interior, The number and width of the slots are pro- 
portioned to the diameter of the piston or plunger and the pressure that 
is to be resisted. In the elastic or pressure ring there is also, when 
required, a transverse slot or key-way, in which they insert a wedge or 
key, which expands or enlarges the ring to the necessary dezree of 
strength or resistance, which wedge or key is replaced by a larger one 
when the packing rings require more expansion on account of wear and 
tear. If the piston or plunger be of great depth two or more elastic 
rings may be employed, 

1424, See Class 1. 
1425. P. Guirritus, Burnley, “ Shaft couplings.”"—Dated 24th June, 1858. 

This invention consists in casting those articles in iron moulds of the 
exact form required for the finished article, and as it is to be applied to 
a shaft instead of casting them in sand moulds, and afterwards turning, 
boring, and fitting them as usual. For these couplings the patentee 
employs suitable iron moulds, internally of the form of the finished 
couplings, which moulds are furnished with a metal mandril or core of 
the same size as the shaft in which the coupling is to be fitted. The 
mandril or core is furnished with the form of key by which the coupling 
is to be fixed on its shaft. This forms the key-way in the coupling to be 
produced, Couplings so cast are ready to be fitted to shafts immediately 
they are removed from the mould when cold. By this means all the 
time and expense of turning, boring, and cutting the key-ways or grooves 
is saved, besides the waste of metal resulting in the ordinary mode of 
manufacture, 

1428, W. E. Newton, Chancery-lane, London, “ Friction matches,”—A com- 
munication,— Dated 24th June, 1s58, 

This invention consists, First, in a cutting tool of a peculiar construc. 
tion, having circular and semicircular, or convex and concave, rollers, by 
which the match sticks are cut smoothly and easily from the bolt or 
block, after which they are properly presented to an endless chain of 
clamps, by which they are conveyed to the sulphur and igniting com- 
pounds, The machine consists, Secondly, in an endless chain of 
clamps, which are constructed, arranged, and operated so as to effect the 
object abovenamed, and also to allow of the discharge o. the matches at 
the proper time and place, The invention consists, Thirdly, in a dis- 
charging device, arranged for the purpose of discharging the finished 
matches from the clamps. 

1420. J. H. Jounson, Lincoln’s-inn-fields, London, ‘‘ Apparatus for making 
bolts and rivets.”"—A communication. — Dated 24th June, 158. 

This invention relates to an improved combination of machinery or 
apparatus for pressing bolts and rivets, either hot or cold, and toa 
peculiar safety apparatus for throwing the machine out of gear when 
the strain upon it becomes excessive. The whole of the mechanism is 
carried on a cast iron bed plate or standard placed horizontally, the 
main driving shaft being carried in bearings at one end of the ved plate, 
and the feeding mechanism at the opposite end. The cam shaft is 
parallel to the driving shaft, and receives motion therefrom by means of 
a small spur pinion peculiarly fitted on to the main shaft, and gearing 
into a large spur wheel keyed on to one end of the cam shaft. The 





















is pushed forward, and falls out by the advance of the end of the bar, 
which is now brought forward by the feed mvtion in readiness for a 
repetition of the operati above described. Suitable arrang t 
are employed for regulating the pressure of the dies. The machine may 
be constructed with two or more sets of dies and attendant mechanism, 
so as to manufacture any desired number of bolts or rivets at one time. 


1439. P. M. Crane, Ireland, ‘* Manufacture of fuel from peat.”—Dated 26th 
8 











June, 1858. 
This invention consists in so treating peat as found in its natural state, 
that by a ready, quick, and economical operatiun, excellent fuel is pro- 
duced. The nature of the improvement is as follows :—Having cut the 
peat (as itis found in the bog) in suitable pieces or sods, the patentee 
takes these pieces and covers or envelopes them with cloths of a proper 
size, of woven textile fabric, such as strong hair cloth, cocoa nut fibre, 
woollen or hemp fibre, or fit material of the same nature, made suffi- 
ciently open to admit of the free egress of the water from the sods of 
peat upon pressure being put upon them, without the peat itself being 
pressed out. He then places these pieces, or sods of peat so covered 
between the strong iron plates of a hydraulic or other press. When the 
press is filled (cloths with peat being laid between each of the layers of 
plates) he applies the pressure at first slowly, until a considerable por- 
tion of the water has been expressed, after which it can be applied 
faster and then put on to the extreme power of the press, which he 
prefers to be at the least 200 tons, In order to facilitate and hasten 
the process, ranges or sets of plates may be prepared ready to put into 
the press as soon as the pressing of one set is finished. The pieces of 
peat, after being removed from coverings, are either put (if the season 
admits of it) in the open air, or on suitable erections for drying, so 
arranged that wet cannot fall upon them, or placed in a drying house 
heated in any suitable way by fire, taking care in both instances that the 
pieces are not placed too close to each other, so as to prevent the air 
circulating. 
1441. Wintsam Littie Tizanb, Mark-lane, London, “ Treating brewers’ and 
distillers’ malt or grist.”—Dated 26th June, 1858, 
This invention consists in subjecting malt or grist, after it has under- 
gone the usual processes of grinding and saturating with water, to tritu- 
ration or mastication, This may be effected in a variety of ways well 
known to mechanics: for example, a series of open floors or discs may 
be made (of either wire gauze or wire cloth, wood, or metal) to occupy 
nearly one-half of the diameter of, say, a mash tun or vessel, each fixed 
to a frame carried round the central shaft of the mashing gear; on 
each floor is placed a similar disc, through each of which a shaft passes, 
and on motion being communicated to the shaft the upper discs revolve 
on the floors, macerating the grain or grist between their surfaces. A 
similar effect may be produced on the grist by rollers, or rollers with 
friction boards between; a vibrating motion being imparted to the 
latter as they move through the mash. Indeed, the wet grist or mash 
may be intercepted, rubbed, squeezed, and reduced by various means ; 
hence, the patentee does not limit himself to the use of any particular 
triturating machine, neither does he confine his masticating operation 
to the interior of the mash tun, as the wet grist may be easily withdrawn 
from the tun and rubbed or macerated in a separate apparatus, and then 
returne! reduced to the mash tun, to be operated upon by either the at- 
temperator or sparger, or both, Again, the following arrangement may 
be followed :—Let the ground grist hopper be made water tight, and 
place a macerating apparatus beneath it, so as to command the mash 
tun. Steep the grist in the hopper and let it gravitate through the 
macerator into the mash tun, or other receptacle, to be further operated 
on. Thei li q es of this trituration or mastication of 
brewers’ and distillers’ grist are to convert the whole, or nearly the 
whole of the farinaceous matter, together with the hordein (hitherto 
considered inconvertible), into valuable wort or wash. 








Surrs ov War Buripixe ww Royan Dockyarps.—The follow- 
ing ships are now in course of construction at the various dockyards 
for the Roval Navy :—Ariadne, 32, screw frigate, at Deptford; 
Atlas, 91, screw, Chatham; Aurora, 41, screw frigate, Pembroke ; 
Baros 22, screw corvette, Woolwich; Camelion, 17, screw sloop, 
Deptford ; Charybdis, 21, screw corvette, Chatham; Defiance, 91, 
screw, Pembroke ; Duncan, 100, screw, Portsmouth ; Galatea, 26, 
screw frigate, Woolwich ; Gibraltar, 101, screw, Devonport; Grey- 
hound, 17, screw sloop, Pembroke; Hood, 80, screw, Chatham ; 
Howe, 121, screw, Pembroke ; _Immortalité, 50, screw frigate, Pem- 
broke; Irresistible, 80, screw, Chatham; Jason, 21, screw corvette, 
Devonport; Mutine, 17, screw sloop, Deptford; Narcissus, 50, 
Devonport ; Orpheus, 21, screw corvette, Chatham ; Pantaloon, 10, 
screw, Devonport ; Pelican, 17, screw sloop, Pembroke ;_ Prince of 
Wales, 131, Portsmouth; Ranger, 8, screw schooner, Deptford ; 
Revenge, 91, screw, Pembroke; Rinaldo, 16, screw sloop, Ports- 
mouth; Royal Frederick, 116, Portsmouth; and Victoria, 121, 
screw, Portsmouth. 

New Rearixc Macutne.—A new reaping and mowing machine, 
lately patented by Mr. James Drummond, Dalkeith-road, has at- 
tracted considerable attention. The machine differs very materially 
in construction from any hitherto invented. The cutting apparatus 
consists of a row of serrated knives, divided from each other by iron 
spikes, which project forward, for the purpose of enclosing and 
steadying the grain during the process of cutting. The knives are 
fastened into an iron framework, which is hung angularly at one 
side of a carriage-frame mounted on a couple of wheels. The frame- 
work containing the cutting-knives is connected with one of the 
carriage-wheels, and by this means, as the carriage moves onward, 
the knives are propelled from side to side with a saw-like action, and 
sever the grain with which they are brought into contact. ‘The 
grain, when cut, is made to fall back upon a sloping board behjnd, 
which, from its construction, either collects it into sheaves ready for 
binding, or spreads it out upon the field. The whole machine wei; 














about tive ewt.; and with one horse and one man to drive, it will, 
according to the patentee, cut from six to eight acres a day. It is 
further stated that the same machine, with one or two additional 
attachments, and worked by two horses, will cut from fifteen to six- 
teen acres a day.—Edinburgh Daily Express. 





Tue New Screw Frigate, Mersey.—The Mersey, 40, screw, 
in the Portsmouth Dockyard steam basin, is progressing as fast as 
engineers and riggers can work upon her. The screw, from the 
Messrs. Maudslay, the makers of her engines, has arrived, and pre- 
sents as fine a metal casting as can be conceived. There is another 
feature worthy of consideration. Owing to the enormous size and 
cht (about 14 tons) the screw has been divided into three por- 
tions. The two blades are cast with flanges, and screw on to the 











small pinion is secured to the driving shaft by means of bolts or pins, 
against which bear two cutting plates, so that on any undue resistance 
or excessive strain being offered to the movements of the machine, the 
plates will cut off the holding bolts or pins, and thereby release the 
pinion, which will then turn loosely upon the shaft, and consequently 
effect the stoppage of the machine before any damage can be accom- 
plished. The metal bars to be made into bolts or rivets are fed into the 
machine in a hot or cold state, and are moved forward to the dies by 
being passed between a pair of grooved feeding rollers, to which an in- 
termittent motion is imparted by a pall and ratchet wheel driven by a 
suitable cam on the cam shaft, The pall is actuated direcily by a slotted 
crank or arm, and the connecting rod is capable of adjustment thereon, 
so as to give a greater or less stroke at each revolution of the feed cam, 
whereby the length of bar fed in at each stroke may be regulated 
according to the length of the bolt or rivet to be produced. A section 
of the proper length is first cut off trom the bar by means of suitable 
shears worked by toggle joints on either side of the machine. These 
toggle joints are actuated by rods worked from suitable cams on the 
cam shaft. By the time the length is cut off it is firmly held between a 
pair of slides also worked from the toggle joints above referred to, and 
these slides hold the short length of bar during the time it is being 
operated upon by the die which forms the head. This die is carried 
by a slide which is moved forward to give the required pressure by 
means of a bent lever actuated by a cam on the cam shaft, and after 
forming the head it is drawn back again by a rod connected to another 
cam on the same shaft. The holding slides are now opened by means 
of a short lever acted upon by a spring, and the finished bolt or rivet 





centre boss with nuts and screws, rendering it so portable as to be 
easily taken apart in the event of accident, and also a great advan- 
tage in stowing spare blades. The Mersey is the most powerful 
frigate in the world at present; her broadside will throw solid 
shot or ten-inch shell; her fighting quarters are 18 ft. between 
the ports. She can carry eight days’ coaling at full speed, and if 
she realises what is contidently expected of her—namely, the average 
speed of fourteen knots an hour—she will accomplish the voyage 
from Portsmouth to Malta in seven days. Her tonnage is very 
little short of 4,000, and her cost may be calculated at £200,000, 
She is being fitted with Clitiord’s patent boat-lowering gear on both 
sides. She will be ready for her sea trial in the month of Feb i 
INDIAN STEAMEKS.—The Indian correspondent of the Tunes asks, 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


THE MALLeaBLe Inon TravE: A 7emporary Lull: Continued Soundness and 
General Activity—Tue Rat Trape in Sovura STAFFoRDSHIRE—Pi¢ Ion 
Trade: Prices Firm—Ironstone TRaDE: Advance of Prices—TuE Inon- 
STONE ON THE OXFORD, WORCESTER, AND WOLVERHAMPTON LINE: Jig 
Quality—Coat Trave: Its Activity—Items on InoN AND RAILWAYS, FROM 
America ; Prosperity of the United States Works: Probable Result of the 
Protectionist Movement: The Rails for the Pacific Railroad (300,000 tons) to 
be of American Iron—MEETING OF AMERICAN IRONMASTERS: The Protection 
they require—GENERAL TRADES oF BirmincuaM, WoLVERuAMPTON, DUDLEY, 
Briston, WILLENHALL, AND OTHER TowNs—Tue GLAssMAKERS’ DispurE: 
Resolution of Masters—Oren Ark MEETING OF COLLIERS ON THE TRUCK 
SysTEM—BiRMincHaM CHAMBER OF COMMERCE AND GOVERNMENT TENDERS; 
An Inquiry Promised—Assize3 IN BinMiNGHAM—THE STOURBRIDGE AND 
KIDDERMINSTER BANK — RAILWAY RoLiine Stock Company (WOLVER- 
HAMPTON )—THE CONTEMPLATED TRANSFSR OF THE SEVERN VALLEY RaIL- 
WAY TO THE OXFORD, WORCESTER, AND WOLVERHAMPTON COMPANY—PRro- 
GRESS OF THE WORCESTER AND HeREFoRD RatLway — New WESLEYAN 
CuaPEL—AnoTHeR Derective Pir Cuain: Jis Fatal Resulis—Tasutar 
Prices or Mera In 1858. 


THERE is aslight temporary lull in the South Staffordshire iron trade 
this week, traceable chiefly to the short period that has elapsed since 
quarter-day, but in some small degree also to fears of Continental strife, 
At the same time orders continue to come in of a value sufficient to keep 
the first-class houses fully employed, at current rates. Some such 
houses could even obtain orders enough to carry them considerably 
over the quarter if they would take them at the present prices. This 
is so in particular with reference to the buyers in the United States; 
whence in the past week there has been received by houses trading 
direct an excellent supply of orders. The home trade continues good ; 
and the activity of most branches in the linen and woollen trades 
of Manchester and the north of Scotland encourages hopes that if 
only peace can be secured upon the Continent there will be a heavy 
demand for .iron of all descriptions. Much, however, is not looked 
for in rails in particular, notwithstanding that there must soon be 
greater activity in this branch also. South Staffordshire is fast being 
driven out of the railway market by the new ironworks that are 
upon the seaboard in the north, and by the South Wales makers. 
Both of these districts, as they can export with greater readiness, can 
get their mine at a much lower rate, and by the erection of suitable 
machinery and apparatus have laid themselves out for the rail trade, 
are almost invariably successful competitors with the South Stafford- 
shire makers whenever there is a rail order in the market that must 
not necessarily be of a very excellent quality of iron. Feeling that 
they will never be able to compete successfully with these districts 
in regard to prices, the South Staffordshire makers are now generally 
paying greater attention to the quality of the article they produce. 
Here is their forte; and nothing but a practical recognition of it will 
enable the South Staffordshire houses to “hold their own” against 
their more progressive and younger rivals. South Staffordshire is 
absolved from the strictures implied in the decision noticed below in 
regard to the rails to be used in the Pacific Railroad of America—in 
the making of none of which is the old country to have any hand. 

On ’Change at Wolverhampton on Wednesday, and at Birmingham 
yesterday, there was little, if anv, movement; but the trade were in 
good spirits. Some few pigs were offered by makers who had held, 
expecting higher rates, and who yet required more than buyers were 
willing to concede. Most of the pig makers, however, have sold 
their make for the greater part of the quarter at prices justified by 
the fact that within the past month raw material has gone up fully 
5 per cent. Early in the week a producer of native ironstone re- 
fused to take an advance of 1s. 6d. aton. The supply of not first- 
class ore is likely to be increased by the discovery of some mine upon 
the estate of the Duke of Marlborough, on the Oxford, Worcester, 
and Wolverhampton line, about eight miles on the Worcester side of 
Oxford. It has been tried in South Staffordshire within the past few 
days, and found to be somewhat similar in quality to the Northamp- 
tonshire ore, 

Coal continues quite equal to the supply. 

By advices from New Tork, dated January 4, we learn that—“ All 
the works in the Lehigh Valley are now in full operation, and are said 
to have as many orders as they can fill. Indeed, all through Penn- 
sylvania, New Jersey, and this State, the trade is steadily improving. 
There is a good demand, and though the profits are small, yet the 
terms are cash, or nearly so; manufacturers feel greatly encouraged, 
and forges and furnaces that have long been entirely or partially idle, 
are coming into full time, many of them with an increased force of 
workmen. The absorbing topic among ironmen, as with the advocates 
of protection in general, is, of course, the projected revision of the 
tariff. Propositions favouring increased and specific duties have been 
introduced by four different members of the House of Representatives. 
In the face of a diminished revenue and an accumulating national debt 
old opponents of protection are prepared to vote for the protective 
modifications recommended in the President’s Message; or, in 
political jargon, they ‘ recognise the necessity of an adaptation of the 
tariff, which shall offer incidental encouragement to manufactures, and 
especially to iron manufactures. Not from any proclivity to protec- 
tionism, but because such a tariff will afford the best and fairest means 
of raising revenue, and will be less burdensome to consumers than is 
the present system.’ In this aspect of the case it seems pretty certain 
that if the question is pressed to an issue the President’s recommenda- 
tion will be adopted by the House, though it might be rejected by the 
Senate. The result would be an increase of duty on iron of from 
10 per cent. to 20 per cent. ; but it is more than probable that nothing 
will be effected during the present session in regard to a revision of 
the tariff, or concerning the Pacific Railroad. ; 

‘* When the Pacific Railroad Bill was before the Senate on the 20th 

ult., Senator Foster, of Connecticut, moved to strike out of the seventh 

section of the bill the following words :—‘ Provided, that all duties on 

railroad iron imported and laid down on the said road shall be charged 

to the contracting party and paid to the United States by deducting 

the amount from the credit to be given for the service first performed 

under this Act; Provided further, that if American manufactured 

railroad iron of equal qualities shall be offered to the said contracting 

parties, which, including all items of cost and manufacture, sale and 

delivery, shall not exceed the like cost of such iron if obtained from 

foreign countries, the American manufactured iron shall be preferred 

and used by said contracting party.’ And to insert instead of them 

—‘ Provided, that all the iron necessary to construct said railroad, 

and which may compose the track of the same, shall be of American 

manufacture.’ 

“Irrespective of the claims of this amendment on the grounds of 

encouragement to native industry, he advocated it asa matter of mere 

railroad economy, contending that the English rails sent to this country, 

no matter at how low a price, are far dearer in the end than the 

superior production of native manufacture. This opinion has gained 

very general currency, although it is well known that some of the 

worst rails laid down in the country are of American make, and that 

the rubbishy English rails condemned are simply made of a quality 

to conform to the low price and the long terms of payment insisted 

upon by railroad managers, with whom present cheapness is the prime 





“Is there no enterprise left among the ship-builders of England ? 

We hear month after month that steamers are coming, but they do 

not come; and the Indian General Steam Navigation Company de- | 
clares this month a dividend of 100 and upwards percent. The | 
home Government do not understand it. They were indented on the | 
other day for six river steamers. They sent one. Next month the | 
Indian Government had to engage all the freight of six for two trips 
at a price which would have bought the new vessels they wanted 
twice over. I saw a professional estimate the other day which 
proved that there was room and work for 300 steamers on the Ganges 
alone. Nor is the tigure wonderful if you will recall the number on 
the Mississippi, and remember that if the Ganges is smaller, it tlows 
through a territory with a population of 350 to the square mile, an 
export trade of £16,000,000, and an internal trade without measure.” 








consideration. Mr. Foster’s amendment was opposed by southern 
senators, who contended that the American iron interest is already 
sufficiently protected, and that the demand for 300,000 tons—the esti- 
mated quantity for the Pacitic Road—if to be supplied exclusively by 
American manufacturers, would only lead to a combination among 
them for the purpose of raising the price. Mr. Foster’s amendment 
was, however, carried by a majority of two—a decision which would 
probably not have been obtained if all the senators had been present. 
in the course of the debate Mr. Foster said that there are now nearly 
30,0U0 miles of railroad in this country; that to build them we have 
imported 3,069,027 tons of iron, ‘ and we are in debt for most of it to- 

«\ private meeting of the leading ironmasters of Pennsylvania was 
held on Monday, January 3, at the rooms of the United States Iron- 
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masters’ Association, in Philadelphia, for the purpose of consulting 
upon the prospects of the iron interests in this country, and initiating 
a programme for a consolidated movement of that interest throughout 
the United States. The meeting was select in its character. and 
many of the leading men in the trade were present. We (United 
States Mining Journal) understand that the iron interest will be satis- 
fied with a specific import duty of 6 dols. per ton on pig iron, 13 dols. 
on rails, and 15 dols. per ton on bars. ‘These figures we deem to be 
fair, and such as will very considerably ameliorate the condition of 
our iron manufacturers.—[These duties would be £1 7s. per ton on 
pig iron ; £2 18s. 6d. on rails; and £3 7s. 6d. on bars.] 

Tbe travellers representing Birmingham hardware houses have 
now been on their journeys more than a week, and the advices they 
send home are cheering. In the West of England orders are freely 
given, but not so large as in former years. In the North consider- 
able business is being done, and tradesmen are anticipating more 
than an average trade. Most of the retail dealers in all parts 
of the country have been keeping their stocks down, and now 
that trade is stirring they are obliged to give orders. Com- 
mands from Scotland have not been so large as was expected, but 
accounts have been well closed, and speculative orders are not 
given. From Ireland the letter orders are more than an average, 


and we learn that houses engaged exclusively in the home trade are | 


at present busy, and engaged on remunerative orders. It is believed 
that no falling off will take place for at least six months. The 
foreign trade can scarcely be said to be so active as the domestic. A 
good many orders have come to hand from the States and South 
America; the demands from Australia are moderately good ; and the 
transactions with India, though better than they have been, are not 
by any means so extensive as they ought to be. Business with 
Canada has slightly fallen off, axd Continental orders come in slowly. 

‘The manufacture of military small arms is very brisk. Contracts 
have been taken to furnish 52,000 smooth-bore muskets, for the use 
of the native Indian regiments. Several thousands of carbines have 
been ordered, and a good order has been received for patent breech- 
loaders. For the home trade there are average orders for ritles. The 
advance in the price of copper has not preveuted the briskness which 
continues in brass foundry. The steel pen manufacture is active ; 
also all branches of electro and silver plating. The makers of fenders 
and fire-irons, also piercers, stampers, and die casters are very busy. 

Of the Wolverhampton trades, the tia-plate and japanners have a 
great deal to do, and there is a consequent activity amongst the tin- 
plate makers of that town and Bilston. The lock-makers are pretty 
well off, especially for good qualities of cabinet. An exception to the 
general state of things both in Wolverhampton and South Statford- 
shire generally exists amongst the hollow-ware manufacturers, who, 
since Christmas, have had scarcely anything to do. 

The heavy foundry trades of Dudley and Rowley Regis are tolerably 
busy; and there is more movement amongst the chain-makers. 

Both copper and tin are expected to go up shortly. 

The disagreement between the operative glass-blowers and their 
employers continues, with the consequent lock-out. The masters 
have met in Birmingham and passed the following resolutions :— 
* Resolved—That it is the opinion of this meeting that, though we 
are unanimous in respect to the terms of readmission of our men to 
work—viz., the entire abandonment of all the obnoxious rules of the 
society, iv spirit as well as in letter—we are unable to determine any 
period at which work shall be resumed, seeing the disposition of the 
men,is so determinedly opposed to the masters’ privilege in the em- 
ployment of latour. Resolved—In conformity with the foregving 
resolution, that the following form of declaration be adopted for pre- 
sentation to the men returning to employment:—‘ In re-entering 








your employment, we agree to give up the Glassmakers’ Society as , 





now constituted. We declare we will not interfere with your manage- 
ment or right to employ labour as may be required by you in your 
works, nor contribute funds to any society that shall have this effect, so 
long as we remain in youremployment.’ It appearing that the rule of 
the Midland Association relating to the engagement of men, or that 
part of it preventing an employer treating with a man offering until 
he had given notice to his then employer, is considered by the men 
harsh, and likely oftentimes to cause men to be placed in circum- 
stances of great hardship. It is resolved—That the words in that 
rule, ‘ Nor shall he treat with one, unless the man offering shall have 
previously given to his then employer a fortnight’s notice of his inten- 
tion to leave. be struck out.” The men reject these resolutions. 

On Monday last a meeting of colliers was held in the market- 
place, Willenhall, for the purpose of protesting against and taking 
measures to check the system of paying wages in goods. Mr. Webb, 
a shopkeeper, took the chair. Resolutions protesting against the 
anti-social tendencies and injustice of the truck system, and pledging 
the meeting to oppose it to the utmost, and to use all proper and 
lawfu! means for the purpose of ridding the South Stafford iron dis- 
trict of tommy shops, together with all the attendant evils of the 
system, were unanimously adopted. The speakers were the chairman, 
the Rev. Joseph Davies (Baptist minister), James Jackson (West 
Bromwich), Foy, and other colliers. 

A special meeting of the Birmingham Chamber of Commerce has 
been held. The following letter was read from the Lords of the 
Treasury, from which it will be seen that the efforts of the Council to 
obtain an inquiry into the present objectionable mode of issuing 
tenders for Government contracts have been entirely successful :— 
“ Treasury Chambers, 17th January, 1859. Gentlemen,—I ain com- 
manded by the Lords Commissioners of her Majesty’s Treasury to 
acquaint you that their lordships have transmitted to the Lords Com- 
missioners of the Admiralty and to the Secretary of State for War 
respectively, copies of the whole correspondence which has passed 
between yourselves and this board on the subject of the present sys- 
tem of Government contracts, and they have requested that particular 
Inquiry may be made into any of the allegations which may prima 
facie appear to be well founded, with a view to the application of 
a remedy on any point on which the existing practice may be found 
to be defective.—I am, gentlemen, your obedient servant (signed) 
W. C. Trevetyan.—The President and Vice-President of the 
Chamber of Commerce, Birmingham.” 

Sir John Ratcliff, Mayor of Birmingham, Mr. Alderman Holliday, 
and Mr. Councillor Briggs, accompanied by Mr. Standbridge (town- 
clerk), Mr. W. E. Hilliard (solicitor, of Gray’s Inn), and Mr. Martin 
(architect), had an interview with Mr. Secretary Walpole, at the 
Home Office, on Tuesday, and submitted to him’ the plans for the 
adaptation of the Town Hall for the trial of Nisi Prius causes, in ac- 
cordance with the recent order in council constituting Birmingham 
one of the assize towns for the county of Warwick. 

The directors of the Stourbridge and Kidderminster Bank have 
declared a dividend, out of the profits of the last half-vear, of 10s. 
per share, free of income tax, and payable on or after the Ist of Feb. 

_ The ordinary -half-yearly meeting of the Railway Rolling Stock 
Company (Wolverhampton) was held on Tuesday last. The report 
of the directors showed a profit of £3,553 18s. 10d. on the operations 
of the half-year, which admits of payment of the usual dividend of 8 
per cent. per annum (free of income tax) on the ordinary shure 
capital, and of 6 per cent. on the preference shares. The balance was 
disposed of by adding £458 12s. to the depreciation fund, and £600 Ls. 
to the reserve fund. The total number of wagons and other rolling 
Stock now owned by the company is 1,210. During the past half- 
year ten wagons have been sold at the original cost, and forty-eight 
wagons and other rolling stock have been purchased. All! the stock 
belonging to the company is at work, with the exception of four 
wagons. The report continues:—“ The balance (£9,000) in the 
hands of the bankers is much larger than usual, but your directors 
have felt the importance of increased care in entertaining fresh appli- 
cations, and therefore the only new stock leased during the half-year 

as been to railway companies.” ‘The report and balance-sheet were 
adopted, and cheques for the dividend were handed to the share- 
holders who were present. The dividend has remained at 8 per cent. 
from the first. 

We perceive that the contemplated transfer of the Severn Valley 
Railway to the Oxford, Worcester, and Wolverhampton Railway 
Company is about to be effected. In the notice calling a meeting of 
the former company in London next week, there is the fullowing :— 








“The meeting will also be made special to consider the provisions of 
an agreement proposed to be made with the Oxford, Worcester, and 
Wolverhampton Railway Company for the working and maintaining 
by the Oxford, Worcester, and Wolverhampton Company of the 
Severn Valley Railway for a term of years under the provisions of the 
92nd section of the Severn Valley Railway Act, 1855, and for other 
purposes, authorised by that section, proposed to be carried into effect 
by such agreement, with or without any modifications therein; then 
to pass such resolution or resolutions as shall be proposed at such 
meeting for adopting the agreement so approved, and for doing all 
necessary acts for carrying the same into effect.” 

Active progress is being made in the formation of the Worcester 
and Hereford Railway, and by Midsummer-day it is expected that 
trains will run from the former city to Malvern. From the tunnel 
near the Shrub-hill station of the Oxford, Worcester, and Wolver- 
hampton and Midland Railways to the Foregate-street, the line will 
pass over a huge embankment of brick and earth-works. The Fore- 
gate will be sp by a hand open ironwork bridge, at an 
altitude of about 20 ft., the piers to support which are nearly, if not 
quite completed. A succession of bridges then carries the line on to 
the river, and here a graceful iron structure of two arches, rising 
47 ft. above the water level, is being constructed. The length of this 
bridge will be about 250 ft. The remainder of the line through 
Henwick and Malvern involves no work beyond the ordinary charac- 
ter; and here about a quarter of the permanent way is already laid. 
The boring of the tunnel through the Malvern range of hills is a 
most difficult and protracted undertaking, but there appears no 
doubt that in time it will be successfully accomplished. 

A new Wesleyan chapel is to be built in Ablewell street, Walsall. 
For erecting it, and converting the old chapel in the same street into 





schools, with class rooms, master’s house, out offices, &c., the trustees | 
’ { 


have accepted the tender of Messrs. W. Frow and Sons, builders, of 
Wednesbury. The amount of the contract is £3,927 183. Messrs. 
W. and S, Horton, of Wednesbury, are the architects. 

On Tuesday morning another serious accident from the breaking of 
a coal-pit chain took place at Ettingshall New Village, near Wolver- 
hampton, at a pit in the Friesland Colliery, the butty of which is 
named Edward Lees. It appears that about six o'clock Emanuel 
Lees, a young man, brother of the butty, and George Jurors, ayed fifty 
years, were descending the pit, which is about thirty yards, to com- 
mence their work, and when they were about half way down the chain 
broke, and they were precipitated to the bottom, Lees was killed on 
the spot. The other untortunate man is not expected to survive. Two 
men descended the pit by means of the chain that broke previous to 
the accident. An examination shows a fracture in a link of long 
standing. 


PRICES OF METALS IN 1858. 


The following extract from the Circular of Messrs. James and 
Shakspeare, of Austin Friars, wil! be found interesting and worth 
preserving in Tue ExGinecr, as showing the prices of metals 
monthly during 1858 :— 
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Tue New Streamer “Neravi.” — The Thames Iron Ship- 


building Company has completed the new screw steamship 


* Nepaul,” belonging to the Peninsular and Oriental Company. | 


She is of 1,000 tons burden, 220 ft. long, 30 ft. beam, and 200-horse 
power. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


| ANoTHER ATLANTIC TELEGRAPH ENTERPRISE—LiveRPOoL MarTrers: The 
Institute: The Dock Dues: Launches on the Mersey: Liverpool Chemists’ 
Association—A Busy CHAMBER oF ComMMERCE—PuoTograPns or Ex- 
PLopep Bouwers—A Rawway But THROWN OUT ON STANDING ORDERS— 
Strate or Trape—Tue New Cuvurcn at Doncaster—Sovutn Yoresaine 
Ramwar Extension—Tae Irish Mats: New Steamers—NonrtTHern 
MatTTers—EMBANKING MARSHES—RIVER WEAR ComMISsSION—DRAINAGE 
or West Ham AND NEIGHBOURHOOD—IMPORTANT MEETING ON THE PATENT 
Laws—Svurrotk AGRICULTURAL Society: 7he Jmplement Makers and the 
Prize System —Noxta Country Coats— Boston: Waterworks: Railway from 
Sleaford ; Steam Ilough Trial, &c.—IRonx SuirBvwLpine at HARTLEPOOL, 


A prospectus has been issued by the new Great Ocean Telegraph 
Company (limited), of which some particulars were given last week. 
The company announce their intention, if the requisite funds are ob- 
tained, to essay a telegraphic cable to America; and the system 
sought to be developed is that of Mr. Thomas Allan. Ocean cables, 
it is urged, require a different construction to mere channel ones, 
In Mr. Allan’s rope, then, which it is proposed to stretch across from 
the Land’s End to Halifax—the inlet to all the telegraphic lines 
generally both of Canada and the United States—the prominent 
feature is the minimum of weight, s9 as to preserve a relatively greater 
specific gravity to the water, and, at the same time, the maximum of 
conducting power and strength. ‘The whole strength of the cable is 
placed in the centre of the insulating medium. In the late cable the 
conductors were similarly placed, but the strengthening and protect- 
ing ones were outside. The cable thus constructed, it is urged, 
strained, perhaps, as it descended, from its weight, almost perpendi- 
cularly into the water; the wires on the outside received the strain, 
the soft medium between them and the coil was torn, and the cable, 
as far as its powers of electrical induction were concerned, was rendered 
useless. Mr. Allan shows that whilst the absolute weights of the two 
cables are as 214 to 10, their relative strengths are as 11 to 25, being 
a strength of nearly 2) times in favour of the light cable. Mr. Allan 
further contends, from its lightness and portability to the extent of 
| 3,000 miles, that his cable can be conveyed in one vessel, paying-out 
| gear be dispensed with, and the rope veered out at the rate of eight or 
ten miles an hour—running away from the ship in a horizontal 
position, The electro-motive force by which it is proposed to work 
through this cable is the “induced current,” produced from the closed 
or blind electro-magnet. 
| At Liverpool, the * Institute ” has voted £50 to the fund now being 
raised to free Lord Brougham from the pecuniary responsibility in- 
| curred by bis lordship as trustee of the London Mechanics’ Institu- 
tion, as already stated and explained in Tue Enainerr. The report 
ot the Liverpool Institute, just issued and approved, is of a satisfac- 
| tory character, and contains, intr alia, the following passage :— 
“ Since the last meeting additional lecture rooms have been built in 
the Queen's College, and other arrangements made to promote the 
objects of the college and afford greater advantages to the students. 
[litherto the examinations of the University of London have been 
held in London only. But the senate of the university having re- 
cently approved of a suggertion for holding Matriculation and Ba- 
chelor of Arts Examinations in the provinces, your directors have 
applied to the university for power to have examinations conducted 
at this college, and there is every reason to expect that this great 
privilege will be conceded.”—It was stated last week that the Liver- 
pool dock receipts had advanced in 1858 about £500; the following are 
the exact figures as compared with 1857:—1858, £374,558; 1657, 
£373,987. Magnificent totals! —Some fine vessels were launched on 
the Mersey towards the close of last week, One was the Sir John 
| Lawrence, a medium clipper, built by Messrs. Thomas Royden and 
Son, for Messrs. Farnworth and Jardine, of Liverpool. She is 1,140 
tons, builders’ measurement, and classed A 1 at Lioyd’s for thirteen 
years, and is intended for the Calcutta trade, Messrs. Thomas Ver- 
| 
| 
} 








non and Son launched the Slieve Donard from their yard. This ves- 
sel, of 1.450 tons burthen, clussed A 1 for twelve years, and built for 
| Messrs. William Sinclair and Son, of Belfast, is the largest iron 
vessel ever built at Liverpool. She is also intended for the East 
| India trade. At Birkenhead, Messrs. Clover and Royle launched 
| from their yard, adjoining the Woodside Ferry, the Jessie Beazley, 
| of 500 tons, one of the handsomest clippers ever built on the shores 
of the Mersey. This being the first launch in the locality, it was 
witnessed by a vast crowd of spectators, The Jessie Beazley, which 
is owned by Mr, James Bvazley, of Liverpool, is also intended for 
the East Inoia trade.—Mr. T. R. Arnott has exhibited to the Liver- 
pool Chemists’ Association a specimen of oil from the seed of the 
cotton plant, a piece of soap made from the oil, and some cake made 
| from the residue. Mr. Arnott said that, formerly, the seed was 
| thrown away until it was discovered that it could be applied to the 
manufacture of articles he produced, The president understood that 
there was a large quantity of the cake manufactured in England. Mr. 
Arnott replied that there was a large quantity manufactured and 
used as food for cattle. 

The report read at the annual meeting of the Bradford Chamber of 
Commerce embraced the various topics which had come under con- 
sideration during the past year. Among these subjects were the 
| amendment of the bankruptcy and insolvency laws, renewal of the 

Bank Charter, increase of wool and cotton, amalgamation of the 
Lancashire and Yorkshire and East Lancashire Railways, meeting of 
the National Association for the Promotion of Social Science, improved 
postal service between Dover and Calais and Dover and Ostend, pro- 
posed exhibition in London in 1861, Belgium taritl, and railway 
accommodation in Bradford, On the latter question the Council held 
out a hope that arrangements would be made for securing to the 
public the convenience of a central station for the common termini 
of all the railways connected with Bradford. It cannot be said that 
this chamber was idle in 1858. 

At the annual meetinz of the Manchester Association for the Pre- 
vention of Steam Boiler Explosions, last week, attention was directed, 
among other matters, to the desirability of obtaining photographs of 
exploded boilers with a view to the formation of a collection. 

The rumours of war with which the public have been surfeited 
during the last few days seem to have bad some little influence on the 

| course of trade; but the shadow, unsupported by events of actual 
| pressing exigency, seems to be now passing away. One cannot help 
thinking that journalist should not be too ready to raise the cry of 
“ wolf,” although of course to be forewarned 1s to be forearmed. At 
Leeds the “opening-up"—to use a modern phrase—of the new 
markets in the east is engaging attention, and probably this remark 
| holds good also with regard to other towns. A complaint comes from 

Doncaster of the acoustic defects of the splendid new parish church. 

It was always doubted whether the occupants of the seats at the 
| extremities of the building would be able to catch everything that 
| might be said in the pulpit or the reading desk, but it was never sup- 
| posed that people in the middle of the nave would have to complain 
| of the inaudibility of the minister. Yet such is unfortunately the 
case. [This is not the first_time such a complaint has been made 
with regard to new buildings. ] 

It seems from a report submitted to a special meeting of the City 
of Dublin Steam Navigation, that the following are to be the 
arrangements in future under a new contract concluded for the con- 
veyance of the Irish mails (vid Holyhead), There are to be two 
departures from Dublin, at 7 a.m, and 7.30 p.m.; and two from Lon- 
don, at 7.30 a.m. and 8.30 p.m. The distance is to be performed in 
| eleven hours under a penalty of 34s. a minute. Four boats, 600- 
horse’ power, and 300 ft. long, are to be built for the service, with a 
speed of twenty miles an hour. The contract was signed on the 3rd 
| January, and the company must be ready to start to work in two 
| years. The City of Dublin Company state they will be ready with 
| the steamers by June, 1860, and that they can commence the service 
| if the jetties at Holyhead and Kingstown are completed. 
| From the north, several matters of interest are reported. A new 
| brand has come into the iron market, Messrs. Bell and Hawks having 
| got their first furnace into blast.—Mr. George Gilbert Scott has visited 
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Durham for the purpose of inspecting the central tower of the cathe- 
dral, with a view to its restoration.—Messrs. Dunn and Co. propose to 
present to Newcastle, through the town council, four drinking foun- 
tains of polished Aberdeen granite.—One-fourth of the coals now 
shipped at Sunderland for London is carried in screw steamers.—The 
question of the remuneration to be paid to the liquidators of the Dis- 
trict Bank has become before the Vice-Chancellor, but his honour 
said he would take time to consider before giving his decision. Mr. 
Coleman, one of the liquidators, held out the hopeful prospect that 
the liquidation would probably extend over six or seven years; that 
it was very doubtful, indeed, if the liabilities of the bank would ever 
be paid in full; and that the affairs of the Northumberland Bank 
were beyond all comparison more difficult to arrange than those even 
of the British Bank. On this latter ground, and his scheme for realis- 

ing the debt of the Derwent Ironworks, he based his claim of 2 

per cent. upon the assets. : 2 

The Earl of Leicester has been embanking 700 acres of marshes in 
the neighbourhood of Wells-next-the-Sea, and one day last week the 
embankiwent was completed, and the sea successfully shut out. The 
advantage gained has been since maintained, although the work was 
one of some difficulty and anxiety. Mr. Buxton was contractor. 

Documents submitted to the River Wear Commissioners, with re- 

ference to the half-yearly vend of coals, show that the vend by the 
river had been 268,898 chaldrons; by the south dock 191,012 chal- 
drons; and by the north dock, 33.216 chaldrons—making a total of 
493,126 chaldrons, against 509,217 chaldrons for the corresponding 
half of last year. Tuis exhibits a falling off of 16,000 chaldrons, but 
it was explained that on the north dock vend a great number of the 
wagons of the North Eastern Railway Company contained 60 ewt., 
and they were only charged as 54} cwt. The same error existed in 
the south dock returns, and that there would be an increase on the 
amount when the accounts were rectified. A report presented by the 
engineer, Mr. Meik, gave £15,450 as the estimated expense of deepen- 
ing the harbour above the bridge as high as Deptford Paper Mill. A 
report of the river and dock amalgamation committee was presented, 
from which it appeared that they had settled with the dock directors 
the small point of difference as to the per centage after 1867, on the 
footing that 5 per cent. was to be given to the dock shareholders as 
soon as in any year after 1867 the shipments of coal in the dock ex- 
ceeded 650,000 chaldrons, It was explained, however, that this 
arrangement depended upon the commissioners obtaining, in the act, 
by which the amalgamation of the dock with the river was to be 
effected, such rating and other clauses as should be deemed essential 
by the Commissioners. The report was adopted. 

It is stated with reference to the drainage of West Ham, that the 
works connected with the main outlet will be finished, in all proba- 
bility, in the course of the approaching summer.—At a meeting the 
other day of the local board of health, the Rey. A. J. Rann called atten- 
tion to the fact of the great metropolitan sewer, about to be constructed, 
coming across the sewer of this distric 
it wouid be desirable to request the engineer to have a tracing of the 
course the sewer would take. ‘The centre line of the sewer at Strat- 
ford will pass through Waterworks-row, and will diverge in the direc- 
tion of West Ham Abbey. It is not considered improbable that some 
slight deviations may be made from the original plan in the sewer in | 
the Stratford district, with a view to meet the levels of the outlying 
districts of the London Docks and neighbourhoods adjacent. The 
sewer will materially interfere with the high road east of Peg’s-hole 
Bridge, extending to near Christ Church, S:ratford Marsh, which 
will, it is suid, be necessarily raised from 12 ft. to 14 ft. The pro- 
perty on either side of the road east of Harrow Bridge, and to within 
asbort distance of the Horse-pond, will probably be required, or the 
owners and occupiers will be compensated for auy damage they may 
sustain during the execution of the works. 

A meeting was to be held this (Friday) afternoon in the Town 
Hall, Manchester, for the purpose of petitioning Parliament to allow 
the surplus fund arising from stamp duties on patents to be ap- 
propriated to scientitie purposes, and also to urge the desirability 
of other amendments ia the existing patent laws. Mr. W. Fairbairn, | 
¥.R.S., will preside. 

The proceedings at the annual meeting of the Suffolk Agricultural 
Society possess some interest for gentlemen connected with the im- 
plement trade, ‘Tie question before the meeting was what prize (it 
any) should be awarded to the “ best specimen of steam cultivation’’ 
(not a very clear expression, by the bye), “if such shall be of sutti- 
cient merit at the next annual show; also whether any steps shall be 
good exhibition of implements generally, and 


















taken to ensure a 
especially of steam ploughs, steam cultivators, reaping and mowing 
machines, in tied working.” Upon these points the following letter | 
was addressed to the secretary ot the Association :— 


17, 1859. 
meeting to-mor- | 
m of agricultural | 


**Tpswich, 1 mo, 





*€ Dear R. Bond,—As I find T cannot attend the committe 
row—on the subject of k to the exhibiti 
implements at the next annual show—I! am desirous to express my own views | 
on the subject, and which are, | believe, in unison with nearly all the prin- | 
cipal manufacturers of agricultural machinery You are probably aware 
that a strong objection has been taken by many exhibitors to the system of 
awarding prizes at local societies, or at any other public exhibitions than 
that of the Royal Agricultural Society ; one of the grounds for which is, 
that in the present state of the manufacture of the ordinary class of agricul- 
tural implements, their relative de es of merit or superiority cannot be 
fairly settled unless much more time and tests by scientific instruments be 
applied than the ordinary facilities afforded by a local meeting will allow, 
and that an award made under these circumstances of a specific prize, | 
marking one implement with a badge of superiority, when many may be of 
equal or possibly of even superior merit, is unjust in its effect upon the 
competitors and disadvantageous to the purchasers. 

“This feeling is so strong with ourselves, and with several others who 
have been accustomed to contribute to exhibitions, that we should decline 
to exhibit as competitors where prizes were offered by local societies ; 
while, on the other hand, we should be fully disposed to do our best to 
make such an exhibition as interesting as possible where the element of 
competition is avoided It may not be out of place here to state, that after 
very full correspondence and conterence with the class of implement exhibi- | 
tors, and the Bath and West of England Society, which, with the exception of 
the Royal Society, is the largest and most influential of English agricultural | 
societies, has come to the decision to abolish the principle of competition for 
prizes for their ensuing meeting : | 

“The only encouragement which we think lies within the scope of local 

agricultural associations to promote ¢ exhibitions of implements lies in 
the facilities they may afford for providing good places and covering for the | 
machinery, and the material for the various machines to operate upon free 
of cost to the exhibitors, aud possibly, if the society could afford .t, facilities 
of transport from the ordinary railway stations and wharves to and from | 
the place of exhibition, 
“These remarks apply mainly to the general class of implements and 
machines to be acknowledged as standard implements, but are not in- 
tended to apply to any fresh development of agricultural machinery which 
may be entirely new in its application, as at the present time steam culti- 
vation may be considered; but in the event of the meeting determining 
that any money award should be devoted in this direction, it would seem to 
me the better plan for to-morrow’s meeting, that the resolution should 
simply affirm that a certain sum should be set apart for this object, leaving 
it to be hereafter determined by the committee how the money should be 
ultimately applied, as it should be borne in mind that it may cost a large 
portion of such fund to provide the needful ground for the proper exhibi- 
tion of these implements in work. 

“Much regretting that | cannot be present at the meeting, and trusting 
that, as a member of your committee, these remarks will not be considered 
intrusive, **T remain yours respectfully, 


“ R, Bond, Esq. “J. ALLEN RANsomME. 
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« P.S. Thou wilt oblige me by laying this communication before the 
meeting.” 


Considerable discussion followed. Mr. R. Garrett expressed his con- 
currence in the remarks of Mr. Ransome as regarded money prizes for 
implements. He ( Mr. Garrett) had had a good deal of experience in 
these matters, and he believed the time had come when most—in- 
deed, he might say nearly all—of the local societies had given up the 
system of offering money prizes. Mr. Allen Ransome had mentioned 
the Bath and West of England Society, which had not only given up 
the system, but had introduced a rule that no implement should go 
into the yard with a ticket of prizes attached to it. The Royal Agri- 
cultural Society had divided the implements into four sections, one 
of which they took every year, so that the same implement only came 





| arriving at a proper conclusion. 
undertook that duty, and if in Suffolk thev reversed the decision of 
that great society, they only perplexed and disturbed the minds of 
people. 
week, with endless expense to exhibitors; besides which, they did 
not know where to look for judges, and perhaps, after all, they might 
come to a diflerent conclusion from the Royal Society. 
only Mr. Ransome and himself who objected to the system, but every 
one of the implement makers, 
to the Royal Society, all objecting; and Mr. Ransome was in the 


declared they would not compete for prizes in Suffolk. 
had been such prizes offered in Suffolk; and, therefore, at the eleventh 


| this object. 





under trial once in four years; and when the question was brought 
before the Council it was only carried, he believed, by a majority of 
one whether they should continue the system of prizes at all. Though 
he was an implement maker in Suffolk, he hoped the meeting would 
give him credit for a desire to see an increased show; and in order to 
effect that he would suggest that they should offer every possible facility 
for the trial of implements to all those who might wish to send them ; 
giving encouragement, as Mr Ransome remarked, to those coming 
from a distance by paying part of the railway carriage or carting from 
the station, providing suitable ground for trial, a piece of rye for 
the reaping and mowing machines, and wheat at a small cost for 
the threshing. As regards the steam plough, many could not 
bring their implements without a considerable expense, and the best 
way would be to ease them of that expense, instead of giving prizes. 
The system of giving prizes was objectionable not only to the imple- 
ment makers, but all the societies that had tried it. In order to en- 
courage the exhibition of implements he would suggest that £100, 
£50, and £20, or whatever sum might be available, be placed in the 
hands of the committee to facilitate the showing in use of agricultural 
machines, either by providing materials for the use of the different 
machines, or by part payment of carriage to the place of exhibition, 
so as to promote a larger competition. Major Parker, who next 
addressed the meeting, said, a resolution was recorded on the minutes 
of the society, *‘ that the committee offer, if they think fit, a medal or 
award to the best specimen of steam cultivation, if they deem it 
of sufficient merit,” This was passed at the last meeting at Bury 
St. Edmunds, and with such a resolution on record one was surprised 
to hear an opinion put forth with the view of setting aside such a 
conclusion, more especially as it came from those of whom Suffolk 
felt proud, both on account of the great benefits they had conferred 
on agriculture and the high position they held. Since the last meet- 
ing of the society, steam had made rapid strides; Mr. Fowler’s 
machine had received the approbation of the Royal Society, and the 
premium of £500 for the application of steam to land; and Mr. 
Smith had obtained a medal. Looking, too, at what took place at 
the Baker-street show, one was led to suppose that public feeling was 
in favour of bringing steam into general use, though not entirely to 
displace the horse. He believed steam would become a great aid in 
enabling the farmer to compete with the foreigner, and he must say 
he saw with a great deal of surprise that cold water should be at- 
tempted to be thrown on a movement so fraught with good. He 
hoped that the meeting would not separate without deciding upon 
giving something to the best exhibitor. He did not care for a money 
prize, let them decide upon a medal if they pleased. Money was a 
secondary consideration with eminent implement makers, but he 
believed they would feel gratified in having some badge of honour 
conferred upon them. He therefore proposed that the resolu- 
tion come to at the Bury meeting be carried out. Mr. Garrett 
replied. He agreed with Major Parker as to the advantage of 


and expressed his opinion that | steam cultivation, no one being more desirous to set a high value 


on it than himself; but it was a process which was not yet sufliciently 


developed, and certainly if prizes were necessary as a stimulus to any 
improvement, they were required in the case of cultivation of land by 
steam. 
prizes in a local meeting like this was, the immense difficulty of 


But the objection he held to setting up a system of giving 


The Royal Agricultural Society still 
The trial of three or four steam machines would occupy a 


It was not 
As many as 150 sent up their names 


knowledge of the fact that a great many implement makers had 
There never 


hour, when all England was being convinced that local societies ought 
not to set up judges for money prizes, the Suffolk Association ought 
not to make the mistake and begin. If they did, they might depend 
upon it that they would not increase their show of implements; but 
it they adopted the plan he had suggested, of giving encouragement 
and proper facilities, they would increase it. Mr. Hawkins spoke in 
a similar spirit, and the chairman (Sir Edward Kerrison, M.P.) also 
said he thought the suggestions of Mr. Ransome and Mr. Garrett were 
wise and sensible. Ile considered, however, that the society should 
give all possible assistance to prove and try those now essential 
articles—reaping machines, mowing machines, and steam cultivators ; 
and that suitable fields and other facilities should be provided with 
Sir Edward drew up a resolution to this effect, and 
Major Parker eventually withdrew his proposition. [One wouid like 
to know what amount of trouble and expense some farmers think 
agricultural implea:ent makers should incur. | 











The Newcastle C .ronicle says: —‘ The experiments conducted dur- 
ing the last winter at Newcastle, to determine the heating power and 
economical characteristics of the north country coals, established no 
new facts, but they afforded a practical demonstration, on a large 
scale, of truths of the greatest practical consequences, such as had for 
many wears been vainly urged upon all consumers of coal. These 
experiments enabled the gentlemen by whom they were conducted 
to declare unreservedly, that by an easy method of firing, combined 
with a due admission of air in front of the furnace, and a proper ar- 
rangement of fire grate, the emission of smoke may be effectually pre- 
vented in ordinary marine multitubular boilers, whilst using the steam 
coals of the Hartley district of Northumberland—ordinarily the worst 
in the market as regards production of smoke ; also, that the pre- 
vention of smoke increases the economic value of the fuel and the 
evaporative power of the boiler, The experiments were purposely 
made upon one of the worst forms of marine bo under a heavy 
rate of firing, and the evaporation of water from 212 deg. was rs high 
as 12°8 Ib. per pound of coal. The general conclusions arrived at 
from these experiments were such as to leave no doubt that the large 
quantity of volatile matter which is now lost in the combustion of the 
caking coals can be utilised, and the nuisance of smoke be at the same 
time prevented. This demonstration upon a practical scale, and 
with the most careful precautions against error, cannot but be of 
great consequence in all situations where cval is burned in close 
furnaces.” 

The Boston Waterworks Company will pay a dividend of 5 per 
cent., the revenue during the past year having considerably increased, 
The new railway from Sleaford to this town will be opened in the 
summer. 

Some time since a steam plough, manufactured at the works of 
Clayton, Shuttleworth, and Co., was tested on the farm of Mr. 
Clarke, at Red Hall. The trial led to some suggested improvements, 
and a second test has since taken place on the same farm, when a 
numerous body of the chief agriculturists of the vicinity were in at- 
tendance, as also Mr. Amos, C.E., and Messrs. Clayton and Shuttle- 
worth, Two men in the employ of Mr. Fowler, the patentee, took 
the management, and the work, on a heavy sand soil, was accom- 
plished, it is said, in a satisfactory manner. However, it is under- 
stood that “ further adaptations of a minor character were eliminated.” 
Messrs. Robey and Co., and Messrs. Clayton and Co, now give their 
workmen a Saturday half-holiday, the men making up the time on 
the other week-days. 

Messrs. J. Pile and Co. have launched at West Hartlepool a fine 
iron clipper sailing ship of the following dimensions :— Length, 170 ft. ; 
breadth, 31} ft.; depth, 19 ft.; 800 tons O.M. She was named the 
Summer Cloud by Miss Murray, and is classed 12 years Al at 
Lloyd’s. She is intended for the East India and China trades. Messrs. 
Pile have also launched an iron screw steamer of 350 tons, engines 
50-horse power, built for the Greek and Oriental Steain Navigation 
Company in London. She was named the Botassis, and is intended 
to run on the Danube, in connexion with the steamers from Lon- 
don. This is the third vessel Messrs. Pile and Co. have launched 
this year, the screw steamer Stanley, of 700 tons O.M.—engines, 
110-horse power—having been launched about a week since. 
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PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Raiits.—In consequence of continued uncertainty as to political affairs 
the market has considerably receded since our last, and ordinary rails may 
be bought at £6 5s. per ton cash. 

Scotca Pia Inon.—There has been but little activity in the demand for 
warrants during the week, and the closing quotation is 53s, 6d. per ton 
cash for G.M.B., mixed Nos. f.0.b. at Glasgow. The shipments for the 
week ending the 26th inst. were 10,000 tons, against 10,600 tous the corre- 
sponding date last year. 

SPELTER remains the same as last week. 

Correr continues very firm at present rates, 

Leap in excellent demand ; holders are expecting higher prices. 

Tin.—A shade better than last week. 

Trin PiAtes in improved request. 

MOATE and CO., Brokers, 
65, Old Broad-street, London. 
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GuasGow, 26th January, 1 3 

Our pig iron market has been very depressed during the past week, and 
a good business has been done, but at a concession in price on the part of 
the sellers. Mixed numbers warrants were sold to-day at 53s. per ton, and 
we closed buyers at that price—sellers at 3d. per ton higher. 

The state of political affairs, as well as the dulness of Continental demand, 
have tended to lower prices ; but as spring advances we look for a more 
vigorous trade. 

Shipments last week were 7,871 tons against 8,685 tons same week last 
year. SuHaw AND THOMSON, 





Fatmovri Docks AND Harsour.—A numerous and influential 
meeting was held in the Town Hall, Truro, last week to support a 
proposed plan for the construction of docks at Falmouth. Viscount 
Falmouth, who presided, said that the mails were removed from 
Falmouth in consequence of the want of two requirements—dock 
accommodation for steam traffic and a railway. There was now a 
railway constructed to within eleven miles of the port, and they 
only wanted dock accommodation to supply the remaining deficiency. 
Mr. Tilly, with the aid of a large chart, gave a full explanation of 
the details of the plan. He said that a careful survey of the harbour 
had been made by Mr. Abernethy, the engineer recommended by the 
Admiralty, who had selected a site for the proposed docks in a well- 
sheltered position, in proximity to deep water, and affording the 
utmost facility for ingress and egress of vessels, the rise of tide 
being 18 ft. 6 in. at springs, and 14 ft at neaps. It was intended in 
the first place to construct a tidal harbour of twelve acres, with a 
depth of 18 ft. at low water, spring tides, and a channel of the same 
depth leading out to the deep water. These works, with two slips, 
a dry dock, and warehouses, would be sufticient for the immediate 
wants of the port; but the undertaking comprised also a half-tide 
basin or dock of eight acres, connected with the tidal harbour, the 
latter work to be executed whenever required. The entrance into 
the tidal harbour at Falmouth would be a straight one. There was 
a dock at Southampton of ten acres within the tidal harbour, but 
the entrance was only 46 ft. wide, and the large Royal Mail steamers 
cannot get in, as they are wider than the entrance across their 
paddlewheels. At Falmouth the entrance to the tidal harbour dock 
would be 80 ft. wide, and the same to the graving dock, so that, 
with the exception of the Great Eastern, there would be entrance 
room for the largest class of ships now afloat. Mr. Tilly proceeded 
to say that in time of war, especially with France, Falmouth 
Harbour, from its position, would be of still greater importance than 
in time of peace. Mr. Baring and Mr. Gurney, the members for 
Falmouth, had liberally assisted in this project, and Falmouth, 
although a poor place, had subscribed £37,000 towards it, and, he 
believed, would subscribe some thousands more. The whole capital 
required, including the landing and £29,000 for warehouses, was 
£200,000, while the Southampton Docks capital was £8 0,000. The 
standing orders had been complied with, and £8,000 paid into the 
Court of Exchequer. The meeting was then addressed by several 

entlemen, who urged that dock accommodation was necessary for 

‘almouth Harbour, and that the return of the mail steamers to 
Falmouth would be of national importance, as the postal service 
would thereby be greatly accelerated at reduced risk and expense, 
and the dangers of collision in the Channel avoided. Resolutions 
were unanimously passed in favour of the undertaking, and the 
meeting terminated with a vote of thanks to Viscount Falmouth. 
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ON THE MILITARY AND NAVAL USES OF VERY LARGE SHELLS, AND THE COMPARATIVE POWERS OF SHELLS, 


IN RELATION TO DIAMETER.* 


By ROBERT MALLET, Memb. Inst. C.E., F.R.S., Hon. Memb. U.S. Inst. 
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Some apology may seem due from a civil engineer, addressing an 
assembly alinost exclusively military, upon a subject apparently of 
a purely military character. I am sure, however, that every | 
scientific soldier or sailor will admit a certain common ground | 
betwixt the domains of the military and the civil engineer, in which | 
the constructive and practical knowledge of the latter, directed by | 
science, is applicable to some portions of the art of war, with- 
out infraction of the undoubted truth, that experience, and. the 
tact which that alone can give, must ultimately decide the adapta- 
bility and value of every suggestion or invention, whencesoever 
emanating, as applicable to warfare. 

Some of the earliest events of the late Russian war proved that | 
our weapons of direct and vertical fire were inadequate, as against 
the great modern extensions of casemated batteries, of the heaviest 
ashlar granite masonry (frequently mounting several tiers of | 
guns), or of earthwork ramparts; that the 68-pound shot and the 
13-inch shell were overmatched in both cases. A new projectile 
was demanded with momentum more proportionate to the inertia 
of those enormous defensive masses, whose line of fire should be 
directed against the weakest direction of those works in masonry ; 
whose range should equal, if not exceed, the effective fire of the 
heavy calibres arming their embrasures, and whose explosive 
power should be equal to dislocate and scatter the massive mate- 
rial, whether of stone or earth, of these Russian works. 

Having witnessed somewhat of the effects produced at the siege | 
of the citadel of Antwerp by the 24-inch shells thrown by the 
French in 1832, and observed the causes of their comparative 
failure there, I investigated pretty fully the whole question of the 
relative powers of demolition of shot and shells, and the relations 
of that to calibre and weight, and soon satisfied myself, that in a 
shell of very large diameter would be found a projectile possessing 
powers which no works in existence, or constructed by any known | 
methods, would be capable of resisting. I determined that the 
minimum size for a shell fulfilling the required conditions should 
be 3ft. in diameter. The possibility of constructing mortars 
capable of throwing shells of that size, and admitting also of | 
transport with facility then came before me, and having satisfied 
myself of its practicability, I laid a proposition for the construc- 
tion of such mortars and shells before Government in February, | 
1854, in a memoir, in which I gave a resumé of the investigation 
I had made of the powers of shells in relation to size. 

The ordnance authorities of that day reported decisively against | 
my proposition. They admitted (what, indeed, my own investigation | 
had left without the power to doubt) the surprising results as to in- 
crement of efficacy and power of these very large shells, but they 
doubted the possibility of constructing a mortar to throw them ; and, 
in any case, declared the construction of the mortar proposed by me, 
viz., formed in several separate pieces (for facility of transport), so | 
hazardous as to be unworthy of trial. 

Fortunately, I was enabled to explain my views personally to his 
Royal Highness the Prince Consort and to Lord Palmerston, and 
to the enlightened views of both, and to the courageous support of | 
the latter, is owing the trial of these experiments by which it has | 
now been proved that these 3-ft. shells, weighing above a ton and a | 
quarter each, can be thrown to a horizontal range of at least two 
miles ; that a mortar for their projection can be made, and con- | 
structive data have been now secured by actual experiments, pre- | 
cious in importance, and upon which other mortars of like con- 
struction may be hereafter made, whose proportions shall admit 
of still greater range, and if desirable even exceeding that of any 
known ordnance. 

In the following lecture, then, I propose to recapitulate briefly | 
some of the results of my investigation of— | 

1°. The general relations, as to power, of shells in proportion to | 
calibre, and to point out the proportionate power of these 3-ft. 
shells, as compared with the 13-in., the largest at present in com- 
mon use in European armies. 

2°. To describe the construction and the form of the 36-in. 
mortar by model, sections, and photographs ; and— 

3°. To point out some of the peculiar purposes to which these 
very large shells are specially applicable, with the methods of 
placing in battery the large mortars. 

Much misconception prevails, even amongst military men, as to 
the objects proposed for these great shells. Let it be therefore 
clearly understood that 3-ft. shells are not a missile for use against 
troops, but an instrument of demolition and destruction as against 
works, The means, ia fact, of transferring to any point within 











* A Paper read at the United Service Institution, London. May, 1858. 
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range of the besieger an ignited mine, whose penetrative power 
shall bury it to the required depth before its explosion. 

The 36-in. mortar is shown in lateral elevation in Fig. 1, and in 
front elevation in Fig. 2. 

The under bed or slide is shown in Fig. 1, but in Fig. 2 omitted. 
The mortar being shown (as actually photographed at Woolwich) 
on the sloping platform. 

This construction is peculiar in two principal respects, viz., its 


“shrunk on” in succession upon each other, to make up the 
entire thickness of the chamber and of the chase, so that each 
shall grasp that interior to it with a certain initial tension, and 


the moment of discharge ;* and the division of the whole mortar 
into six principal segments, so that it may be separated into 
pieces of a manageable weight and form for transport. These 
pieces are put together with simple rabated well-fitting joints, 
which are found practically to be gas-tight. 

The weight of the whole mortar is about 52 tons, including the 
bed. The heaviest single segment is the base, which weighs 
about 11 tons, the chamber piece about 8 tons, and the seg- 
ments of the chase from 6 tons to about 2 tons respectively. When 
put together the segments are united by six longitudinal bolts, 
with the muzzle ring and base. The chase is 24 calibres long 
nearly. The chamber is deep and narrow, and was made to hold 
120 1b. of powder; a quantity much larger than at all necessary. 
The vent is at the rear in the metal of the chase, on the level of 
the spherical cup or seat of the shell, and the powder is fired by a 
Bickford fuze, passed in, through, and under the shell to the 
powder—or if desirable by the galvanic wire. It is thus fired from 
the top of the chamber, in order to give it longer time to burn, 
for which purpose also the charge is placed in separate 1Qspound 
bags of flannel, in one of which the end of the fuze is choked, and 
which fires the rest. 

The mortar is capable of elevation or depression 10°, or from 
40° to 50°, angle of elevation. It is sustained upon the elm 
timber bed by two lines of support, both transverse to the plane 
of projection, viz., a trunnion of 8 ft. long in advance of the mortar, 
and a pair of beech chase wedges in rear, which are provided also 
with an elevating screw merely to ease the weight of the mortar 
off the wedges, if change of elevation be required, and to act as a 
bridle, and prevent any chance of the mortar canting forward by 
elastic reaction of the bed or platform after recoil. | 

The mortar-bed has been temporarily placed, directly upon a | 
timber platform of two thicknesses of whole fir balks about 2¢ ft. | 
square, s‘oped 12° upon common earth and sod work, which has 
been found readily to stand the recoil; but my original designs | 
provided for an under bed or slide upon which the bed is to be | 

| 
' 





| placed (whether for land or sea service), and which admits a cer- 


tain amount of recoil in the plane of its upper surface (inclined 
12°), but there stops it against large buffer-blocks of vulcanised 
caoutchouc, placed between the side pieces of under bed, which is | 
itself secured to the platform by a strong central axis or pin of 
wrought iron about 8 in. in diameter, so as to limit its motion to 


| one in azimuth upon the platform or deck, which are then laid | 


horizontally. The shells are loaded by means of a light Derrick 
crane, with perfect facility, at the rate of four rounds per hour, 
which a little practice, the gunners themselves state, would | 
easily increase, if requisite, to six rounds per hour, thus giving 
as rapid a fire as is usual from acommon 13-in. mortar. Transport 
by land of the severai pieces is performed on the common devil 
carriage, and even in the case of the heaviest piece, the base 
(whose weight, however, is less than that of two 68-pounders), and 
over the soft and unfavourable ground of the Plumstead Marshes 
was not found to be attended with any real difficulty. 

Time forbids more details as to the construction of this mortar, 
or entering at all upon description or discussion of the peculiar 
principle of increased strength involved in the building up the 
whole thickness in successive lamina or rings with initial tension, | 
for which I must beg to refer to my work upon the Construction | 
of Artillery, first published in June, 1855. - I therefore now pro- 
ceed to a brief comparison of the powers and effects of shells in | 
relation to their size. 

But first let us pass in rapid review the history of shells, | 
especially in relation to size, from early periods up to the present | 
time. 





* The theory of this is given in the latter c 
on the Physical Conditions involved in the 
4to. London, 1855, 


ters and notes of “‘ Mallet | 
matruction of Artillery.” 


From the middle of the seventeenth century, when Malthus, an 
English gentleman (and apparently not a soldier), having learned 
the practice of throwing shells in Holland, and perfected the 
system for the French, being the first to throw them in France, at 
the siege of La Mothe, in 1643, up to the present time, but very 
slight modifications appear to have been made in the diameters of 
shells in established use throughout Europe. Borrowed from the 
old French standard of a Paris foot in diameter, the 13-in. shell 
appears to be about the largest employed in any service, England, 
Hanover, Spain, Russia, and Sweden, use shells larger than those 
of the other European powers, and those of Russia and Sweden a 
little exceed all. the rest in size. 

Hollow projectiles are said to have been used on the earliest 
recorded occasions ; at Naples, 1495 ; at Padua, 1509 ; at Heils.- 
berg, 1520; at Mézieres, 1521; at Rhodes, 1522; and at Bou- 
logne, 1542; and were made of wrought iron, of bronze, of 
alloys of lead and tin, and finally of cast iron, as now. Although 
limited, in the seventeenth century, to the existing sizes, the pre- 
ceding century had witnessed the use of bombs (cominges) of a 
very much larger size. At Boulogne, as early as in 1542, shells of 
19 in., French; at Berlin, in 1683, mortars and shells of 1,100 Ib. 
weight existed; at the bombardment of Genoa, in 1684, shells of 
1,3201b. were thrown; and even as late as 1745, at the siege of 
Tournay, the French threw shells of 18 in., weighing 5501b. See 
Valturius, “* De re Militari,’’ Paris, 1534; Gentilini, “ Instruat- 
tione de Artiglieri,’’ Venice, 1598 ; Biringoccio, ‘ Pirotechnia,”’ 
Venice, 1550; and Collado, “ Practica Manuale del Artiglieria,”’ 
Milan, 1641. 

The French found, on taking Algiers in 1830, numbers of shells 
weighing nearly 900 lb.; and the Swedes, in 1642, used shells of 
462 lb. weight, and holding 40 1b. of powder; and, in most 
arsenals of Europe, an old shell or two from 16 in. to 18 in. 
diameter may be found preserved as a curiosity. 

With the exception, however, of the attempt made by the French 
in 1832 to construct a 24-in. mortar, and apply it at the siege of 
the citadel of Antwerp, no attempt seems to have been made ia 
recent days to realise the vast increase of power that such large 
shells must confer; scared, apparently, by their former abandon- 
ment, which Antoni (Uso dell’ Armi da Fuoco,’’ Torino, 1780) 
states arose from the awkwardness of loading, which prevented 
more than one discharge in forty minutes, and from the great cost 
of the manufacture of sach shells in the condition of iron-founding 
at that time. 

The “ monster mortar”? of Antwerp, as it was called, was de- 
signed by Colonel Paixhans, and cast at Liege by direction of Baron 
Evain, Minister of War. Its form was crude—a mere cylinder, 
embedded in a mass of timber. The dimensions of the mortar 


were— 
Inches 
Total length oo ee 08 se ee 59 
Diameter outside ee 00 02 8 ee ‘ 


Calibre . os 60 ¢2 08 02 we se se © 
Length of chase from top of chamber .. .. « 27 
Depth of chamber ° 00 00 we ee ee 

Diameter of chamber .. .. 


When afterwards burst at Braschaet, the casting was found to 
present those defects which are inevitable to huge masses of cast- 
iron suddenly varying in dimensions. 

The weight of the mortar was 14,7001b.; that of its bed, 
16,000 Ib. ; the weight of the empty shell was 916 Ib.; the charge, 
99 Ib. of powder ; giving a weight for the shell in flight of 1,015 Ib. 
The chamber of the mortar would hold 30 Ib., but about 12 Ib. of 
powder were found sufficient to throw the shell 800 or 900 yards. 
When brought into position against the citadel, at about 1,000 
yards range, after one or two preliminary trials, it was found that 
a shell could be fired about every forty minutes, the loading being 
performed by an awkwardly constructed balanced lever or 
“ chevalet.”’ But few shells, however, were fired—not above twenty 


| in all having been provided, which had only an average thickness of 


about 2 in., and were found so weak about the “ culot,’’ or bottom 
of the shell, that they rarely resisted the shock of projection, and 
burst near the mouth of the mortar, whilst the fuzes of others 
seemed to be bad. The very few, however, that were fired success- 
fully, produced effects so formidable that the capitulation, which 
took place before the breach was practicable, and within a few 
hours from the explosion of the first, was assumed to have been 
precipitated by the persuasion of the Governor, General Chassé, of 


* An illustration somewhat similar to the above, accompanied a deserip- 
tion of Mr. Mallet’s mortar, in Taz ENGingxe about two years ago. 
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the impossibility of maintaining the fortress under their continued 
re. 

* One of these shells fell within a few yards of the principal 
powder-magazine, but, it is believed, did not explode ; had it fallen 
on the magazine, which was presumed bomb-proof, it was the uni- 
versal opinion of military engineers present that it would have 
pierced the arch. The magazine contained about 300,000 1b. of 
powder; its explosion, therefore, 2s in thevease of the magazine 
accidentally blown up at St. Jean d’Acre, would have settled the 
contest at a blow. 

This mortar, than which a more unwieldy and unmanageable 
instrument could scarcely be conceived, was afterwards burst in 
experimenting with it on the Heath of Braschaet, After having 
been fired with various charges, from above 40 1b. downwards—by 
which it was ascertained that less than half this quantity sent the 
shell as far as one greater—a charge of only 9 kilo. = 19°8465 Ib. 
of powder burst it. 

The unsatisfactory practice of these shells at Antwerp, as the 
author had opportunity of knowing, arose from defects of con- 
struction, and from the extreme awkwardness of the design of the 
mortar-bed, and of the means emplcyed for handling and loading 
these heavy shells. Some experiments were made in 1833 at 
Braschaet, which proved that these shells, thrown a range of about 
3,000 ft., at 45°, penetrated into the solid earth of the Heath from 
7 ft. to 8 ft., and that the explosion of the bursting charge of only 
55 |b. produced a crater of about 20 ft. diameter. The splinters 
averaged from twelve to fourteen, and were thrown an average 
distance of about 100 ft. 

This appears to be the largest scale upon which any attempt to 
throw shells, of a size to be properly termed “ Transferable 
Mines,’’ had been made up to 1854. 

A general comparison of the powers of shells in relation to 
dimensions and weight may be methodised under the following 
heads :— 

Ist. Horizontal range. 

2nd. Penetrative power. 

3rd. Explosive power. 

4th. Total power of demolition. 

5th. Fragmentary missile power. 

6th. Accuracy of fire, or deviation. 
7th. Comparative cost for equal effect. 
8th. Moral effect. 

Upon the 2nd and 8rd conjointly, viz., on the united power of 
penetration and explosion, depends the crater excavating power of 
the shell. 

With similar spherical shells, if o be the specific gravity of the 
iron, D and D, the external ond internal diameters, then the 
weight of the shell 

P=0(2r L'— x D3), 
and p being the weight of the projecting charge due to any 
velocity, V the velocity of projection of the shell will vary reci- 
procally, as 4/P; and the vis viva of the shell at any point 
2 


of its flight being V2; the accumulated work deliverable by 


oe . : Py . 
the shell at any point in its descending path is } V2 x cosin 6; 
iy 


8 being the angle which its actual course makes at that point with 
the vertical. 

The limit of V is the terminal velocity of descent in air, which, 
however, is never reached in the range of any large shell in its 
descending path. 

As R the horizontal range (when not in a resisting medium) is 


: "2 x sin 2¢ 
R = 7" 
7] 
e being the angle of elevation, when e and p are the same, & might 
be supposed to vary as 1% — D3. In air, however, the horizontal 


range increases faster, for the energy of movement is in propor- 
tion to 18 D3; but where V is constant, the energy of resist- 
ance of the medium is proportioned only to D?. And, in addition, 
it is extremely probable that large spheres are opposed in their 
movement through air at high velocities by a resistance less 
per unit of section than small ones, 

The explosive power depending simply on the weight of in- 
cluded powder, is, of course, proportionate to D2. 

Not pursuing further the general investigation, however, let us 
limit ourselves to the comparison of the power of the 13-in. shell 
(the largest in use), and the 36-in. shell. 

The weight of a 18-in. shell in flight varies from about 
180 lb, up to 200 1b. The Antwerp shell, therefore, weighed as 
much as five and a-half 13-in. shells, 

The weight of iron in the empty 36-in. shell averages 2,481 Ib., 
and the weight of bursting powder, supposing the internal cavity 
full, is 480 1b.—so that the total weight of the 3-ft. shell in flight 
is 2,966 lb., or about 1} tons, 

From what has been already stated, it is obvious that the pene- 
trative, explosive, and missile powers of similar soherical shells 
increase with the weight of iron and of powder, or as D* simply ; 
but when the diameter of the shellis very largely increased, all the 
powers upon which its efficacy depends increase in a still higher 
ratio, including even the horizontal range. 

Assuming the angle and altitude of projection (e and V) to be 
the same, and hence the velocity on reaching the earth, neglecting 
the resistance of the air, the penetrative power of the 3 ft. shell as 
compared with the 13 in. shell will be directly as their weights, 
or as, say 

2966; 200, 

or nearly as 15 to 1 in favour of the large shell, supposing the 
surfaces of impact the same. In imperfectly elastic soliés, such 
as masonry, brickwork, earth, Xe., which yield partly by rupture 
and partly by compression and change of form, the resistance to 
penetration immediately after impact may probably vary some- 
thing between the diameter and its square, or between D and D2, 
The proportionate penetration also will vary with the nature of the 
resisting material, and the more compressible this is (such as the 
compacted earth-covering of casemate or magazine arches), the 
greater will be the advantage of the larger and heavier shell over 
the light one. Experiment now has shown that I was quite safe 
(in the absence of data) in originally assuming that the pene- 
trative power of the 3-ft. shell would be at least six-fold that of the 
13-in. shell. The actual penetration into the solid earth of the 
practice range at Woolwich, after dry weather of long continu- 
ance, has been found to exceed 18 ft., even at the moderate hori- 
zontal range of about 2,000 yards. 

Experimental data are wanting to enable any precise calculation 
to be made for any given material. A 13-inch shell penetrates 
solid sand and earth about 2°5 ft.* The Antwerp shell penetrated 
such earth about 7°5 ft., or three times the depth, its weight being 
about five and a-half times as great. 

The 36-in. shell might, therefore, be presumed to penetrate at 
least 15 ft. into compact earth; and, upon exploding, to excavate 
a crater of 40 ft. in diameter ; and asa depth of about 6 ft. in earth 
has been found to give the maximum excavation or crater, from 
the explosion of a 13-in, shell, so this depth of 15 ft. would give 
about the same result for the 36-in. 








* Aide Mem, de l'Artil. Francaise, 
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The 13-inch shell, however, usually penetrates into compact 

earth about 4ft.* Taking that of the 3-ft. shell at 18 ft., we 
| are enabled to calculate their relative powers of crater excavation. 
| Let us assume the bursting charge in each proportioned at these 
depths to excavate three line craters only. Then the solid contents 
of the paraboloid blown out is 

S=0°5 x y*ax. 

| y being the ordinate, and « the absciss of the curve of vertical 
This gives 
For the 13-in. shell ... ... 228 cubic feet, 
For the 3-ft. shell ... 20,610 cubic feet 
of earth removed from the crater, or above 90: 1 in favour of the 
large shell ; their total weights respectively being, as before stated, 
only as 15:1. 

Thrown at a low velocity, the resistance of the air, in flight of 
shells, is perhaps direetly proportionate to the area of their great 
circles, or to D? ; or, in this case, again comparing the 13-in. and 
36-in. shells, as 169 : 1296, or as 1: 7°66, or nearly as | to 8. 

The energy of motion, however, or their respective powers at 
equal velocities to overcome this resistance, is as their respective 
weights, or as 200: 2966, or as 1: 15 nearly. 

The retarding to the moving forces, therefore, in the two shells 
are as 8: 15, or nearly 2 to 1 in favour of the large shell. 

It is certain, therefore, that much smaller proportional charges 
of projection may be used for equal ranges with these large shells ; 
and that, with equal projectile charges, the velocity of descent from 
the trajectory will be much greater. 

The projecting charges for 13-in. shells varies from 15 Ib. to 
20 Ib., the extreme range at 45° being 4,700 yards, or 2°10 miles. 

Assuming equal horizontal ranges, at equal elevations, as due 
to equal velocities, the charges for projecting different shells with 
equal velocities must be in proportion to the work done in each 
case ; or as 


section. 


MV?: M'V? 


or as 
M to M’— when V = V’. 


This would give a projecting charge at maximum of nearly 
140 Ib. for the 36-in. shell; but, owing to the much higher heat 
developed, the proportional eflects of very large masses of powder 
are greater than those of small bulks. Less than one-half of this 
charge would, therefore, probably be sufficient in practice for 
every requirement. 

As the relation between aerial resistance and momentum, how- 
ever, has been shown to be as nearly 2 to 1 in favour of the 36-in. 
shell, there can be no doubt that, with a proportional charge, a 
range very much above that of a 13-in. shell could be obtained, 
and that an extreme horizontal range of from three to four miles 
might be anticipated. Such extreme ranges, however, are not the im- 
portant question as respects these large shells, whose most valuable 
and effective uses would probably be found at much less distances, 
or within a range of 1,000 to 1,500 yards, 

The truth of the assumption here made as to the greater pro- 
portional effects of large than of smaller projecting charges has 
been abundantly proved by the experiments with the 3-ft. shells 
at Woolwich, as may be seen by examining the practice tables 
hereafter given. 

For example :—It is known that with a projecting charge of 
20 Ib. the 13-in. shell of 200 1b. weight is thrown about 4,400 
yards. In the experiments of October, 1857, a 3-ft. shell was 
thrown nearly 2,700 yards with a projecting charge of 70 lb., its 
actual weight beirg 2,548 lb. ; or, 

2,548 Ib. x 2,700 yds, 


36-in. shell, — — = 98,280 
70 
200 Ib. x 4,400 yds. 
13-in. shell, =. 0 = 44000. 


The proportional effect is thus more than 2:1 in favour of the 
large shell. 

This difference in amount of available work from fired powder, 
enormously exceeding anything, I believe, ever before attained 
with any projectile, is due chiefly to three causes— 

1°. The higher temperature of the fired powder in the large 
mortar, and the small proportionate loss of its heat by convection 
into the cold sides of the mortar chamber. 

2°. The diminished proportionate windage, which is only -006 
of the diameter of the 3-ft. shell, but is *012 of the diameter 
of the 13-in. sheil, or the lunaric areas between mortar and 
shell, on which the loss of force depends as the squares 
e 1 
of these numbers, or \>> 

ood 
mortar, or little more than one-half. 

3°. The greatly reduced aerial resistance to the large shell. 

Before dismissing the subject of the penetrative power of these 
large shells, one more remark may be made. 

In the destruction of buildings, &c., it is al] important that the 
shell before explosion should enter the interior. This always in- 
volves questions of inertia, in which the greatness of the mass of 
the falling shell, as opposed to the mass of the body to be moved 
or pierced, whether arch, floor, or solid earth, are elements. It is 
almost inconceivable how vastly greater will be the shaking and 
dislocating effects upon structures, of a mass falling on them of 
one and a quarter tons weight, as compared with the insignificant 
weight (200 1b.) of a 13-in. shell. 

A 13-in. shell with difficulty pierces through a well-made 
brick arch, of moderate span, and three bricks thick. It seems 
probable that not one of the casemated forts of the Russian for- 
tresses could sustain the shock of the fall ef a 36-in. shell, with- 
out total dislocation. 

Authors on military architecture state that vaults of masonry 
of 40 in. in thickness are bomb-proof, and the tables of fire 
give a penetration into masonry of 13-in. shells, at extreme 
ranges, of only 3 in. or 4 in. At the siege of Tournay, in 
1745, forty or more such bombs are said to have fallen upon the 
magazines, without doing much injury. One element, however, 
seems to have been omitted by all authors who have treated of 
this subject, namely, the span of the arch, the weakness of which, 
to resist the shock of shells, must increase more rapidly than the 
span for equal depth of voussoir, and very much must depend 
upon the character as to weight, elasticity, and crushing resistance 
of the material of the arch. A heavy, moderately soft, tough 
brick arch, well jointed and bonded, will probably offer a much 
greater resistance, for given dimensions, than one of hard, elastic 
stone, unless the latter be in very heavy blocks. 

The explosive power of any shell being, as stated, directly pro- 
portionate to the weight of powder it contains, it might seem at 
first, that the destructive effect of the explosion in shaking and 
levelling buildings, Xc., will have a focus or area of action in the 
like proportion. The explosion of a shell may be regarded, at 
the first moment, as equivalent to the sudden creation of a sphere 
of elastic gases, equal to about one thousand times the volume of 
the contained powder. This produces, by its sudden expansion, a 
blow or pulse upon the surrounding air, which is propagated out- 
wards, in all directions, in spherical shells or waves, moving with 


in the 13-in., and but 31-9 in the 36-in. 
ole 





* Aide Mem. de l’Artil. Francaise. 
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uniform velocity, which is about equal to that of sound in air, but 
with a continually decreasing range of pulse or amplitude of oscil- 
lation, as the distance from the point of explosion increases. The 
quantity of elastic matter in motion, at any moment after the ex- 
plosion, must, in accordance with the general mechanical law of 
the conservation of vis viva, be equal to that in the original gene- 
rating sphere, to whose cubic area that of every subsequent sphe- 
rical shell must be equal also at the instant of equal density. The 
surface of each spherical shell increases in the ratio of R®, and if 
the entire phase of the wave (i.e., the oscillation to and fro) be 2a, 
the impulse at any point of the surface of any spherical shell, at 
the distance & from the origin, is proportional to -—— Re 
2a 

It is important to grasp completely the mechanics of wave move- 
ment, upon which a true comprehension of the explosive effects of 
shells depends, not only in the simplest case, as when exploded in 
mid air, but also when exploded under earth or other imperfectly 


| clastic material ; and the same laws are applicable to mines, &c. 


FIGS. 








If B (Fig. 3) represent in volume and position, in an elastic 
medium, the exploding bomb, the gases of its explosion expand 
within the extremely short time occupied by the burning of the 
powder into the sphere, whose radius is BS, and have at this 
assumed instant some particular density ¢, equal to or greater than 
that of the medium of propagation, The wave consisting of one 
normal and two transversal vibrations, moves outwards in the suc- 
cessive spheric “ couches,” S-1, 1-2, 2 3, 3-4, 4-5. 5-6, 6 7, 7-8, 
&e., and at each radial distance, 1, 2, 3, 4, 5, 6, 7, has the same 
density as at S, i.e., those imaginary spheres, whose sections the 
circles represent, are taken at the same phase of the wave in its 
passage outwards, and in a perfectly elastic medium the explosive 
properties of shells are derivable from the general equation of 
waves, 


. (2 
v=acosin (Fw a 0) 


where v is the velocity at any point, a? the intensity, \ the ampli- 
tude of the wave a the velocity of propagation, x the absciss, and 
t the time. 

At the point of equilibrium v = a and the vis viva of any parti- 
cles Am during the wave’s oscillation is proportional to Ama*, and 
the whole work of the wave to }4ma*. The volume in simul- 
taneous movement remains the same throughout the course, and the 
velocity of propagation @ is constant also. Therefore the ampli- 
tude A (of the normal wave considered alone), or the intervals 1-2, 
2-3, 3-4, &c., decrease with R*, and this is the measure of the 
overthrowing power of the explosion of the shell (altogether dis- 
tinct from the impulse of any solid fragment or splinter im- 
pelled). 

The effect upon a given solid object, however, depends also 
upon its form, density, position, &c., with which we are not here 
concerned. 

The shock, or overturning power of the elastic wave, or, what is 
the same, the energy of the explosion in overthrowing similar ob- 
jects, is at every point around (above the earth’s surface) inversely 
proportionate to the square of its distance from the focus of ex- 
plosion. In fact, it follows the law of light and sound in air. But 
the amplitude of the wave is originally proportionate to the weight 
of powder exploded ; a determinate extent of oscillation or ampli- 
tude A, is necessary to overturn or destroy any given object 
whether it be to overturn a wall or to break a window, therefore, 
any such object will be overthrown by unequal quantities of 
powder, at distances greater asthe quantity is greater. This is the 
power of demolition in any radial direction round; but this power 
acts alike in all radii, or in a circle having this for its radius, and 
whose area is proportionate to R®. The total power of demolition, 
therefore, of any shell varies directly as the square of the weight 
of powder exploded. 

Comparing, then, the 15-in. and 36-in. shells, the total powers 
of demolition are as 12*: 480%, or as 144 : 230400, or as 1 : 1600: 
and equal demolition will take place at radial distances from the 
point of explosion, greater in the ratio of 40:1. Nor can it be 
concluded from this, that the extent and character of demolition 
would only be equal to that of forty 13-in. shells; for it is obvious 
that the explosion of the 36-in. shell will be capable of overturning 
or destroying objects which the explosion of a 13-in. shell, or of 
any number of successive 13-in. shells, however great, could never 
move at all, however near to the explosion. 

If the shell be exploded after it has been buried, the prin- 
ciples just stated apply (with certain modifications, to the disloca- 
tion and shaking down of buildings and all objects upon or beneath 
the surface by the pulse-blow, analogous to the shock of an earth- 
quake, communicated to the imperfectly elastic medium, earth, 
&c., in which the explosion occurs. This is obviously a distinct 
consideration, from the effects of overthrow and removal, produced 
by the eruption of the mass of material finally blown out of the 
excavated crater, and the latter cause of dislocation and overthrow 
would be operative, even were the shell buried to such a depth that 
its explosion was smothered down, and no crater formed at all. 

It may just be noticed in passing, that this application of un- 
dulatory mechanics to the explosive properties of mines and shells 
(which, I am not aware, has been previously attempted), indicates 
that the usual empirical formula for the charges of mines and 
craters of excavation, 

_ ch? 

“= 
x being the charge required, Z the given line of least resistance, 
and / the experimental line due toc, a constant determined for it, 
cannot be theoretically true, and must diverge more and more from 
truth, as the medium in which the crater is placed is more com- 
pressible, less elastic, and the absolute measure of the charge 
greater. In rock, and with small charges, however, it may be 
practically sufficiently reliable. 
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The missile power of the shell as against fixed objects (and such 
shells are not intended to act against troops, but against the soil, 
material, buildings, and other essentials of fortified places, or 
against shipping), depends upon the total weight of fragments, 
and on the distance to which they are projected; the latter will 
vary about as the ./w, the weight of exploded powder, for a given 
weight of shell. 


9.9 


Hence, in the 13-in. and 36-in. shells, as 190 x 186 


x a/480, or as 665 : 54443, oras 1:81. In this respect, there- 
fore, the large shell is above eighty times as destructive as the 
largest now employed. 

The fragments of 13-in. shells are stated sometimes to range 
nearly 2,500 ft. (Piobert.) 

The number of fragments with similar proportioned shells 
would probably be the same, about 12 or 14; but if the 36-in. 
shell were somewhat thinner in proportion, the greater energy of 
the included bursting-charge would probably produce a greater 
number of fragments. A few large fragments will, however, be 
most advantageous with these large shells. And here, again, it is 
to be observed, that for the same reason that one heavy shot may 
batter down an object upon which any number of much lighter 
shot would produce no impression, so the heavy fragments of the 
36-in. shell will go through or batter down walls, &c., upon which 
those of 13-in. shells would have no effect whatever; besides 
which, the largest of the fragments of the 36-in. shells will often 
be flung to distances vastly greater than the average here assumed. 

The fragments (for we cannot call such massive pieces of cast 
iron splinters) of such shells as these should always be held subor- 
dinate to the crushing and penetrative eflects of the mass of the 
iron shell, and to the effects of explosion and of demoli- 
tion of their included powder; and hence, in actual prac- 
tice, the thickness of the 3-foot shell should be varied with 
reference to the work it is called upon to perform. If this be the 
crushing through the earth-cover and arches of casemates or 
magazines, the thicker and heavier the shell the better—as weight 
and velocity of descent to give momentum are the first requisites. 
If, on the contrary, demolition, crater excavation, crevassing, and 
shaking down buildings and houses, and making a fortified place 
devoid of all comfort and cover, then the thickness and weight of 
the 3-ft. shells should be reduced to the lowest point of safety that 
the stroke of the projecting charge necessary to send them the re- 
quired range will admit, without endangering the fracture of the 
shell thereby, in or near the mortar; and the largest possible 
cavity should be Jeft available for powder. These are the two 
limits of variation as to weight. 

Let this important and striking fact not be forgotten, as already 
actually achieved with these shells—that since it has been demon- 
strated that common spheric 3-ft. cast iron shells of 14 tons 
weight can be thrown two miles, and that a mortar can be made to 
throw them, there remains no longer a bomb-proof building or 
fortress in the world. The first such shell actually thrown at 
Woolwich announced the existence of a new projectile, against 
which the old and known methods of bomb-proofing are power- 
less ; and our military engineers will, I would respectfully add, do 
well to consider fully the consequences of this fact, not only with 
reference to the use that future offensive warfare will inevitably 
make of this power given it, but also as respects the future safety 
of our own coast defences and fortresses. 

Enormous as are the powers of impact of a 3 ft. shell, descending 
with a blow comparable to a pressure of some 800 tons, acting for 
a fraction of a second, and utterly powerless before its fall, as are 
all existing arches or splinter proofs, the problem of new construc- 
tion, and wholly changed methods of bomb-proofing, though difti- 
cult, is still within the grasp of our engineering knowledge and 
skill. A few years will assuredly call for its exercise, and put it to 
the proof. 

Amongst the many objections urged against these shells were, 
that they would be so unwieldy to handle, that but one round an 
hour, if so much, could be expected. We have seen how one 
day’s trial disposed of this, and proved that, with proper tools, 
these 1}-ton shells could be fired four rounds an hour, or, if 
desired, as fast as 13-in. shells. Again it was said, that the ex- 
plosion of the mortar would be so tremendous that it could not be 
borne at any reasonable distance. The fact has proved that, with 
charges sending the shell nearly two miles, the shock and jar of 
the mortar’s explosion is less distressing upon ear and frame than 
that of a 68-pounder fired from a casemate ; it is very little louder, 
and not more distressing, than that of a common 13-in. mortar; 
and lastly, that from the supposed unwieldiness of the shells, from 
assumed irregularities in their casting, and other imaginary 
causes, accuracy of fire would be almost impossible, and that a 
larger amount of deviation than with 13-in, shells must be looked 
for. 

The following lines were penned upon this part of the question 
before a shell had ever been fired :— 

“It appears from the French tables of actual practice in service, 
that the mean deviation of 13-in. shells, at elevations of 45°, and 
extreme ranges (4,630 yards), is about 102 ft. in range, and 152 ft, 
in diameter. 

“Tt has also been found that the probable accuracy of fire with 
solid projectiles, point-blank, increases in the ratio of the square 
of the weight for equal density, and directly as the density of the 
projectile. This should also apply to the causes of deviation due 
to flight alone of shells. The density of the 36-in. shell is not as 
great in the proportions proposed as the 13-in. shell, but may be 
made so. In that case the probable accuracy of fire, at equal 
ranges, would be as 2966? : 200%, or as 8797156: 40000, or as 
219: 1; or, at double the range of a 13-in. shell, the increased 
probable accuracy of fire would be about as 100: 1. 

“This takes no account of any causes of deviation but those ope- 
rative in flight : making the most ample allowance for all others, 
the accuracy of fire of these large shells must be considered at 
least thirty times as great as that of 13-in. shells. The French 
tables of probability of shell-firing show, from a base of thirty 
years’ practice, that of 100 13-in. shells, at ranges of about 550 
yards, 3°38 shells are dropped within a circle of 265 ft. diameter ; 
at 1,100 yards range, therefore, at least 45 per cent. of the 36-in. 
shells fired might be expected (after due experience) to fall within 
that circle, or within a space less than half the breadth and one- 
eighth the length of « ship of the line.” 


(To be continued.) 


_GreaT WeEstrerRN Ramway.—We are requested to state that the 
disposable balance of the accounts of this company to the 31st of 
December last is £146,400, and the directors intend to recommend a 
dividend at the rate of 2 per cent. per annum, which will leave 
about £64,0 0 to be carried forward to the present half-year. 

Tue Loypon Mecuanics’ Ixsrirvre. — Subscriptions to the 
amount of £726 are acknowledged by the committee for the manage- 
ment of the fund for the purchase of the lease of the Institute build- 
ings. £100 have been given by H.R.H. the Prince Consort, and a 
similar sum each by the Duke of Bedford, Earl Fortescue, and Lord 
Murray. The amount required for the purchase of the lease is 
£3,500, although £2,000 will suttice to relieve Lord Brougham from 
any further libility on its account. 








LIVERPOOL POLYTECHNIC SOCIETY. 


Ar the annual meeting of this society, Mr. M. Scott, the president, 
in the chair, the retiring council, in compliance with the resolution 
of the society, recommended that the following members be elected 
as officers and council for the ensuing session, and they were 
unanimously elected :—President, Mr. M. Scott: vice-presidents, 
Mr. Alderman Bennett and Mr. William Milner; treasurer, Mr. 
F. Horner; secretary, Mr. C. F. Salt ; council, Messrs. Abraham, 
T. R. Arnott, Joseph Boult, G. F. Chantrell, Henry Dawson, 
J. Grantham, H. P. Horner, J. Newlands, Joseph Siddeley, R. 
Whinerey. 

A letter was read from Mr. P. N. Foster, Secretary of the Society 
of Arts, London, addressed to Mr. Chantrell, requesting the co- 
operation of the Polytechnic Society, and any observations, as to 
the arrangements of carrying out an Exhibition in 1861, and the 
best means of representing the industry of this locality at such 
Exhibition. As the communication had not been forwarded direct 
to the secretary, it was decided not to take any action in the matter, 
until their council were specially addressed on the subject. 

Mr. Scott then proceeded to read the paper of the evening, ‘‘ On 
Variable Expansion Gear.’’ After some preliminary observations, 
he said—Expansion valves are fixed generally next to the slide 
valve casing, and are sometimes made of a description of valve 
called a double beat or equilibrium valve, to allow of the steam 
being instantly admitted to the valve casing, and thence to the 
cylinder. They are also made in the form of slide valves, with 
several apertures in them, called gridiron valves. These valves 
are worked by means of cams fixed on the main shaft, and are 
made with from one to five or six grades. These grades are so regu- 
lated as to cut off the steam at different parts of the stroke, some- 
times at one-sixth, other times at one-third, or at any determined 
period. When the cams are adjusted to cut off the steam at any 
fixed distance, they remain always the same, however variable may 
be the power that is taken from the engine. An experiment made 
to determine the difference of effect between expanding the steam 
in the cylinder by a proper system of expansion and merely shut- 
ting it off by the throttle valve gave the following result: An 
engine of the nominal power of 400 horses was selected, and was 
first worked by the lowest grade of expansion, the steam in the 
boiler having a full pressure of 8 lb. Under these circumstances 
it was found that 10°87 cubic feet of steam, at atmospheric pres- 
sure, was consumed per horse-power per minute. ‘The expansion 
valve was thrown out of gear, and the engine reduced by the 
throttle valve to the same number of revolutions. It was found 
that, although the gross horse-power shown by the indicator was 
identical in both cases, in the latter case the power exerted was 
obtained at an expenditure of 1472 cubic feet of atmospheric 
steam per minute, in place of 10°87 cubic feet, as in the first in- 
stance, 3°85 cubic feet of steam per indicated horse-power per 
minute being thus saved by the principle of expansion. 

Having made these few remarks, I shall describe Mr. Schiele’s 





variable expansion gear. It is made in several ways, but I shall 
describe one that is fixed to the back of the valve casing. On the 
back of the casing there is placed a valve face, made with several 
openings equal to the area of the steam pipe. On this facing there 
is a valve having corresponding openings. This valve can be 
worked freely in the valve casing, and is connected to the boiler. 
A rod connected to the slide valve rod is attached to a pendulum, 
which works through an opening in the expansion valve rod. ‘This 
pendulum is fixed to a rod at one end in connection with the 
governor, which rod has no motion in the direction of the motion of 
the expansion valve, but moves at right angles to it; to the other | 
end of the pendulum is attached the rod connected with the slide 
valve rod. The pendulum is,made of about one-half the rise of 
the governor, and it has at one time the end of it in a line with the | 
centre of the expansion valve rod, and the slide valve, in moving to 
and fro, conveys no motion to the expansion valve, when the other 
end of the pendulum is brought to the centre of the expansion valve 
rod. Then the expansion valve has a motion nearly equal to the | 





= —== 
his knowledge it was the only variable slide expansion gear of prac. 
tically durable construction that opened the ports always at the same 
time with the slide valve of theengine. Regarding the economy of 
expansion, itwill be seen from the indicator diagrams shown to-night 
(taken from a 20-horse engine of Messrs. Bery, Hick, and Sons, in 
Bolton,) that the steam sometimes expands even under the exhaust 
pressure, the effective mean pressure being, of course, in all cases 
considerably above the pressure of steam at the end of the stroke. 
Consequently, the fact of a certain number of cylinders full of low- 
pressure steam, after having expanded, having done the work of an 
equal number of cylinders full of steam of the effective mean pres- 
sure without expansion, gives a direct proof of economy. As to the 
condensation of steam in the cylinder at the commencement of the 
stroke, the dew so formed evaporates again during expansion, as 
is proved by the diagram line showing greater pressure than the 
theoretical line of expansion, Without expansion the evaporation 
begins only on the exhaust ports being opened, therefore the expan- 
sion has the advantage. With regard to the radiation of heat, it 
depends on the degree of heat of the cylinder's surface. The mean 
temperature with expansion being lower, the loss by radiation is 
also lower. 

Mr. Boult, in a humorous speech, said there had been so much 
said about the saving of coal by the numerous inventions, that he 
thought before long they would barely consume any coal at all ; 
and in reference to Mr. Scott’s statement about the saving of 20 per 
cent., he thought it had not been tried sufficiently long. 

Mr. Scott, in reply, stated that it had been in use about four 
months, and that the saving was as he had stated. He had pre- 
viously adopted several of the methods alluded to by Mr. Boult, 
and this was a saving independent of the others. At some future 
time he would give the result, which, he had no doubt, would be 
more favourable. 

Mr. Betteley came there rather prejudiced, but was convinced, 
by the models and description, that it was one of the best inventions 
he had seen, and was a most beautiful contrivance. 

After several remarks, thanks were voted to Mr. Scott for the 
manner in which he had brought the matter forward, and it was 
remarked that it was a good commencement of his presidentship. 

A vote of thanks to Mr. Schiele terminated the proceedings.* 


* Adescription of the variable expansion gear appeared in Tus ENoinaer 
of 10th April, 1857, page 287, vol. iii. 


CockERMOUTH AND Worktncron Ramway.—<At the half-yearly 
meeting of this company, held at Cockermouth on Saturday, Mr. 
J, Stecl, M.P., in the chair, a dividend of 7s, Gd. per share, less in- 
come-tax, was declared for the half-year on the ordinary shares of 
the company, payable on the 10th instant. 7 

GoL_p Propucr or New Sourm Wars. Th: quantity of gold- 
dust received by the escorts from the several gold-tclds during the 
month of November was 26,577 oz. During the corresponding 
month of last year the amount received was 14,4 4.0z. The increase 
on the receipts of the month is, therefore, 12,12. 0z., or about 84 per 
cent. For the eleven months of the year 1857 the amount of gold- 
dust received was 131,947 oz. During the «ne period of 1855 the 
quantity received has been 230,690 oz, woh is an increase of 
98,743 oz., or nearly 75 per cent. in favour of che present year, It 
will be observed from this statement that the yield from our gold- 
ficlds continues to increase. ‘The increase on ihe receipts from the 
Western gold-tields is 45,560 0z., or 70 per cent. ; Southern, 38,415 02., 
or about 145 per cent. ; Northern, 4,7.0 oz., or 18 per cent, 

Our Furuxr Trape.—On the opening of Parliament, Mr. Beecroft 
said, he would ask whether India—pacitied and restored—with its 
180,000,000 of people, spreading from the Indus to the Ganges, from 
Cape Comorin to the Himalayas, would not be able to supply as 
much cotton as the greatest enterprise of Lancashire or of England 
could demand. Flax and wool also surely could be supplied, if not 
from India, at any rate, from some of the three great empires 
with which we had lately entered into commercial treaties — 
Japan with its 25,000,000 of inhabitants, Russia with its 60,000,000, 
and China, with a population variously estimated at from 350,000,000 
to 400,000,000. When we reflected that this little England of ours was 








stroke of the slide valve; say that the stroke of the slide valve is | about to enter into commercial relations with countries containing 


1} in., the expansion slide 
the expansion valve being 4 in. wide, and the valve travelling 
4 in. each way, the passages will be closed three-quarters of the 
time, and by so closing them prevents the steam from passing into 
the cylinder during the time the valve has passed over the openings 
in the valve casing. This pendulum is connected to the governor 
of the engine, and as the governor rises and falls, so the pendulum 
is moved in or out, and varies the stroke of the expansion valve 
from nothing to the full stroke of the slide, and by so doing varies 
the admission of steam to the cylinder and varies the expansion of 
the steam. : 
the expansion valve being stationary, let a machine be thrown out 
of work and the governor rises a little and causes the pendulum ot 
be moved, which, in so doing, moves the expansion valve a little, 
preventing the admission of the steam which was required to drive 
the machine thus thrown out of work, Let another machine be 
thrown out of work, and the pendulum is moved a little further, 
and another volume of steam is prevented from entering the cylin- 
der equal to the power required to work the machine. You can 
throw all the machines out of work, and the engine will then con- 
sume only the steam required in driving itself and the shafting. 

The advantages to be derived from the use of such an apparatus 
are numerous, and as it is capable of varying the admission of 
steam to the cylinder any number of times, the motion of the 
expansion valve being so sensitive that the least variation of the 
rise of the governor is immediately communicated to the pendulum, 
so that you have the engine going during the whole of the day 
with little variation of speed, however changeable may be the 
work that is thrown out of connection with it. Another advantage 
is the saving of fuel. 

I think it will be quite patent to all, that the saving of fuel 
must be a necessary consequence of preventing the admission of 
more than the required quantity of steam to the cylinders; and as 
I have tested the variable expansion in connection with our own 
engine, I can speak with contidence as to the saving of fuel since 
its application. The consumption of fuel per week tor the former 
period was 4 tons per week, for the latter period 3 tons 4 cwt., being 
a saving of 16 cwt, per week, or at the rate of 20 per cent. 

In concluding my remarks upon this variable expansion valve, I 
think what I have stated shows that it is one that is capable of 
being fixed to nearly all descriptions of engine; that by its use a 
greater regularity of motion may be obtained, and also that it 
saves a great per centage of the fuel consumed, and I think only 
requires to be generally. known to be adopted; that its application 
is inexpensive in proportion to the advantages derived; that it 
always admits the steam at the proper time in sufficient quantities 
to overcome the resistance applied to it, and that the admission of 
the steam varies in proportion to the resistance. And I am of 
opinion that before long, either this or sume other means will be 
employed to regulate the power obtained in a steam boiler to the 
end in view. We had an instance in a former meeting, when the 
same principle was applied to a gas regulator to limit the pressure 
and the escape of gas from one to fifty burners, so in like manner 
can we obtain the same results from the apparatus I have been ex- 
plaining. 

In answer to numerous inquiries, Mr. Schiele remarked that to 





Now, supposing the engine to be working full ‘power, | 





valve moves an inch. Now the passage in | more than 600,000,000 of inhabitants, otiering, with our own terri- 





torial possession, a eld for trade girdling the globe itself, we must 
agree that if there were any room whatever for despair it must be on 
account of the very magnitude of the prospect that lay before us. 
Was it possible that either tlax, wool, or cotton, should ever fail us ? 

AusrraALiaAn Raitway Inren.icence.—The construction of the 
national lines of railway is being proceeded with steadily, but not 
with that celerity which the present state of the labour market and 
the comparatively low rate of wages would admit of under more 
spirited management. With wages so much below the rates cal- 
culated on in preparing the schedules of prices, and plenty of men to 
be engaged without any fear of increasing the current rate of wages, 
it would appear to be the interest of the contractors to increase their 
strength, and hurry on with the works now, as labour may not be 
so cheap or plentiful a year or two hence. However, the Govern- 
ment is satistied that the number of men employed is sutlicient 
to complete the formation of the two lines within the given time, 
so the public has no right to complain. ‘The President of the Beard 
of Land and Works lately stated in the House that the first twenty 
miles of the line to Sandhurst would be opened for traflic on the 
Ist of January, or on some day during the tirst week of the new 
year, and moved for a committee to make arrangements for a public 
entertainment and ceremony in honour of the event ; but the feeling 
of Parliament was so plainly against expending any of the public 
money on these railway demonstrations, which have hitherto proved 
utter failures with us, that the motion was withdrawn. At present the 
masons on the Melbourne and Sandhurst line are out on strike, with a 
fixed determination not to work for a sub-contractor under any cir- 
cumstances. This is a rule of trade, and they cannot be blamed for ad- 
hering to it, as the working men on these lines have already suttered 
from the inability of these sub-contractors to pay the wages of the men 
they employ. ‘The system is a very bad one, and is (except where the 
permission of the engineer is given) contrary to the general conditions 
of the contracts, but, unfortunately, it cannot be easily remedied. 
—A bill to authorise the construction of a railway branching off 
from the Williamstown line, about a mile from town, and terminating 
for the present at Essendon, to be eventually extended to Kilmore, 
is now before Parliament, but it is uncertain whether it will pass or 
not.—The report read at the last half-yearly meeting of the Mel- 
bourne and Hobson's Bay Company showed the atiairsof this company 
to be still in a most flourishing condition. The usual rate of dividend 
was declared, and the works for improving the line, and providing 
for an increase of business, were stated to be rapidly verging towards 
completion. So strong, however, was the feeling in Parliament 
against any extension of the company’s privileges, that the Assembly 
would not even receive their petition for leave to introduce a bill to 
allow of the formation of tramways from either terminus of the line. 
The motion for the consideration of the petition was negatived, so the 
bill was not even read a first time.—That of the Brighton and St. 
Kilda Company has been referred to a select commitice.— No notice hes 
been given as to the exact time when the first portion of the Sub- 
urban Company’s line is to be completed, but it is expected that pas- 
sengers will be conveyed from Melbourne to Richmond by the com- 
pany before the end of the year. ‘The chief secretary has submitted re- 
solutions to the Assembly, on which, if passed, a Lill is to be framed, 
authorising the Government to purchase the Geelong and Melbourne 
line from the company. ‘These have as yet only been brought before 
the House, and cannot be taken into consideration until after the re- 
cess. The general feeling, however, is strongly in favour of pur- 
chasing the line, as it will not do to leave the public credit in railway 
matters at all in the power of a company so reckless as this has 
proved itself to be. 
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the impossibility of maintaining the fortress under their continued 
re. 

* One of these shells fell within a few yards of the principal | 
powder-magazine, but, it is believed, did not explode ; had it fallen | 
on the magazine, which was presumed bomb-proof, it was the uni- 
versal opinion of military engineers present that it would have 
pierced the arch. The magazine contained about 300,0001b. of 
powder; its explosion, therefore, as in thevcase of the magazine 
accidentally blown up at St. Jean d’Acre, would have settled the 
contest at a blow. 

This mortar, than which a more unwieldy and unmanageable 
instrument could scarcely be conceived, was afterwards burst in 
experimenting with it on the Heath of Braschaet, After having 
been fired with various charges, from above 40 lb. downwards—by 
which it was ascertained that less than half this quantity sent the 
shell as far as one greater—a charge of only 9 kilo. = 19°845 Ib. 
of powder burst it. 

The unsatisfactory practice of these shells at Antwerp, as the 
author had opportunity of knowing, arose from defects of con- 
struction, and from the extreme awkwardness of the design of the 
mortar-bed, and of the means empleyed for handling and loading 
these heavy shells. Some experiments were made in 1833 at 
Braschaet, which proved that these shells, thrown arange of about 
3,000 ft., at 45°, penetrated into the solid earth of the Heath from 
7 ft. to 8 ft., and that the explosion of the bursting charge of only 
55 |b. produced a crater of about 20 ft. diameter. The splinters 
averaged from twelve to fourteen, and were thrown an average 
distance of about 100 ft. 

This appears to be the largest scale upon which any attempt to 
throw shells, of a size to be properly termed “ Transferable 
Mines,” had been made up to 1854. 

A general comparison of the powers of shells in relation to 
dimensions and weight may be methodised under the following 
heads :— 





Ist. Horizontal range. 

2nd. Penetrative power. 

3rd. Explosive power. 

4th. Total power of demolition. 

5th. Fragmentary missile power. 

6th. Accuracy of fire, or deviation. 
7th. Comparative cost for equal effect. 
8th. Moral effect. 

Upon the 2nd and 3rd conjointly, viz., on the united power of 
penetration and explosion, depends the crater excavating power of 
the shell. 

With similar spherical shells, if o be the specific gravity of the 
iron, D and D, the external and internal diameters, then the 
weight of the shell 

P=0a(r L'— x Di), 
and p being the weight of the projecting charge due to any 
velocity, V the velocity of projection of the shell will vary reci- 
procally, as /P; and the vis viva of the shell at any point 
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of its flight being the accumulated work deliverable by 


P o F 
1 V2 x cosin 6; 
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the shell at any point in its descending path is } 


g 
6 being the angle which its actual course makes at that point with 
the vertical. 

The limit of V is the terminal velocity of descent in air, which, 
however, is never reached in the range of any large shell in its 
descending path. 

As R the horizontal range (when not in a resisting medium) is 

2 x sin 2 
R x sin a 
| 


e being the angle of elevation, when e and p are the same, 2 might 
be suppored to vary as D3 — D3, In air, however, the horizontal 
range increases faster, for the energy of movement is in propor- 
tion to D8 — J3; but where V is constant, the energy of resist- 
ance of the medium is proportioned only to Y?. And, in addition, 
it is extremely probable that large spheres are opposed in their 
movement through air at high velocities by a resistance less 
per unit of section than small ones. 

The explosive power depending simply on the weight of in- 
cluded powder, is, of course, proportionate to Ds, 

Not pursuing further the general investigation, however, let us 
limit ourselves to the comparison of the power of the 13-in. shell 
(the largest in use), and the 36-in. shell. 

The weight of a 13-in. shell in flight varies from about 
180 Ib, up to 200 lb. The Antwerp shell, therefore, weighed as 
much as five and a-half 13-in. shells, 

The weight of iron in the empty 36-in. shell averages 2,481 Ib., 
and the weight of bursting powder, supposing the internal cavity 
full, is 480 1b.—so that the total weight of the 3-ft. shell in flight 
is 2,966 lb., or about 1} tons. 

From what has been already stated, it is obvious that the pene- 
trative, explosive, and missile powers of similar spherical shells 
increase with the weight of iron and of powder, or as D* simply ; 
but when the diameter of the shellis very largely increased, all the 
powers upon which its efficacy depends increase in a still higher 
ratio, including even the horizontal range. 

Assuming the angle and altitude of projection (e and V) to be 
the same, and hence the velocity on reaching the earth, neglecting 
the resistance of the air, the penetrative power of the 3 ft. shell as 
compared with the 13 in. shell will be directly as their weights, 
or as, Say 


2966: 200, 

or nearly as 15 to Lin favour of the large shell, supposing the 
surfaces of impact the same. In imperfectly elastic solids. such 
as masonry, brickwork, earth, Xe., which yield partly by rupture 
and partly by compression and change of form, the resistance to 
penetration immediately after impact may probably vary some- 
thing between the diameter and its square, or between D and D2. 
The proportionate penetration also will vary with the nature of the 
resisting material, and the more compressible this is (such as the 
compacted earth-covering of casemate or magazine arches), the 
greater will be the advantage of the larger and heavier shell over 
the light one. Experiment now has shown that I was quite safe 
(in the absence of data) in originally assuming that the pene- 
trative power of the 3-ft. shell would be at least six-fold that of the 
13-in. shell. The actual penetration into the solid earth of the 
practice range at Woolwich, after dry weather of long continu- 
ance, has been found to exceed 18 ft., even at the moderate hori- 
zontal range of about 2,000 yards. 

Experimental data are wanting to enable any precise calculation 
to be made for any given material. A 13-inch shell penetrates 
solid sand and earth about 2°5 ft. The Antwerp shell penetrated 
such earth about 7°5 ft., or three times the depth, its weight being 
about five and a-half times as great. 

The 36-in. shell might, therefore, be presumed to penetrate at 
least 15 ft. into compact earth; and, upon exploding, to excavate 
a crater of 40 ft. in diameter ; and asa depth of about 6 ft. in earth 
has been found to give the maximum excavation or crater, from 
the explosion of a 13-in. shell, so this depth of 15 ft. would give 
about the same result for the 36-in. 





* Aide Mem, de ]'Artil. Frangaise, 





The 13-inch shell, however, usually penetrates into compact 
earth about 4ft.* Taking that of the 3-ft. shell at 18 ft., we 
are enabled to calculate their relative powers of crater excavation. 
Let us assume the bursting charge in each proportioned at these 
depths to excavate three line craters only. Then the solid contents 
of the paraboloid blown out is 

S=0:5 x y*x. 


| y being the ordinate, and x the absciss of the curve of vertical 


This gives 

For the 13-in. shell ... ... 228 cubic feet, 

For the 3-ft. shell ... 20,610 cubic feet 

of earth removed from the crater, or above 90: 1 in favour of the 
large shell ; their total weights respectively being, as before stated, 
only as 15: 1. 

Thrown at a low velocity, the resistance of the air, in flight of 
shells, is perhaps direetly proportionate to the area of their great 
circles, or to D® ; or, in this case, again comparing the 13-in. and 
36-in. shells, as 169 : 1296, or as 1 : 7°66, or nearly as 1 to 8. 

The energy of motion, however, or their respective powers at 
equal velocities to overcome this resistance, is as their respective 
weights, or as 200: 2966, or as 1:15 nearly. 

The retarding to the moving forces, therefore, in the two shells 
are as 8: 15, or nearly 2 to 1 in favour of the large shell. 

It is certain, therefore, that much smaller proportional charges 
of projection may be used for equal ranges with these large shells ; 
and that, with equal projectile charges, the velocity of descent from 
the trajectory will be much greater. 

The projecting charges for 13-in. shells varies from 145 Ib. to 
20 Ib., the extreme range at 45° being 4,700 yards, or 2°10 miles. 

Assuming equal horizontal ranges, at equal elevations, as due 
to equal velocities, the charges for projecting different shells with 
equal velocities must be in proportion to the work done in each 
case ; or as 


section. 


MV?: M'V? 
or as 
M to M’— when V = V’. 


This would give a projecting charge at maximum of nearly 
140 Ib. for the 36-in. shell; but, owing to the much higher heat 
developed, the proportional effects of very large masses of powder 
are greater than those of small bulks. Less than one-half of this 
charge would, therefore, probably be sufficient in practice for 
every requirement. 

As the relation between aerial resistance and momentum, how- 
ever, has been shown to be as nearly 2 to 1 in favour of the 36-in. 
shell, there can be no doubt that, with a proportional charge, a 
range very much above that of a 13-in. shell could be obtained, 
and that an extreme horizontal range of from three to four miles 
might be anticipated. Such extreme ranges, however, are not the im- 
portant question as respects these large shells, whose most valuable 
and effective uses would probably be found at much less distances, 
or within a range of 1,000 to 1,500 yards, 

The truth of the assumption here made as to the grvater pro- 
portional effects of large than of smaller projecting charges has 
been abundantly proved by the experiments with the 3-ft. shells 
at Woolwich, as may be seen by examining the practice tables 
hereafter given. 

For example :—It is known that with a projecting charge of 
20 Ib. the 13-in. shell of 200 1b. weight is thrown about 4,400 
yards. In the experiments of October, 1857, a 3-ft. shell was 
thrown nearly 2,700 yards with a projecting charge of 70 lb., its 
actual weight beirg 2,548 Ib. ; or, 

2,548 Ib. x 2,700 yds, 


36-in. shell, ——— —— = 98,280 
70 
" 200 Ib. x 4,400 yds. 
13-in. shell, - a OS: a= 44,000. 


The proportional effect is thus more than 2:1 in favour of the 
large shell, 

This difference in amount of available work from fired powder, 
enormously exceeding anything, I believe, ever before attained 
with any projectile, is due chiefly to three causes— 

1°. The higher temperature of the fired powder in the large 
mortar, and the small proportionate loss of its heat by convection 
into the cold sides of the mortar chamber. 

2°. The diminished proportionate windage, which is only °006 
of the diameter of the 3-ft. shell, but is ‘012 of the diameter 
of the 13-in. sheil, or the lunaric areas between mortar and 
shell, on which the loss of force depends as the squares 

« 

s in the 13-in., and but —— in the 36-in. 
327 51-9 
mortar, or little more than one-half. 

3°. The greatly reduced aerial resistance to the large shell. 

Before dismissing the subject of the penetrative power of these 
large shells, one more remark may be made. 

In the destruction of buildings, &c., it is all important that the 
shell before explosion should enter the interior. This always in- 
volves questions of inertia, in which the greatness of the mass of 
the falling shell, as opposed to the mass of the body to be moved 
or pierced, whether arch, floor, or solid earth, are elements. It is 
almost inconceivable how vastly greater will be the shaking and 
dislocating effects upon structures, of a mass falling on them of 
one and a quarter tons weight, as compared with the insignificant 
weight (200 1b.) of a 13-in. shell. 

A 13-in. shell with difficulty pierces through a well-made 
brick arch, of moderate span, and three bricks thick. It seems 
probable that not one of the casemated forts of the Russian for- 
tresses could sustain the shock of the fall ef a 36-in. shell, with- 
out total dislocation. 

Authors on military architecture state that vaults of masonry 
of 40 in. in thickness are bomb-proof, and the tables of fire 
give a penetration into masonry of 13-in. shells, at extreme 
ranges, of only 3 in. or 4 in. At the siege of Tournay, in 
1745, forty or more such bombs are said to have fallen upon the 
magazines, without doing much injury. One element, however, 
seems to have been omitted by all authors who have treated of 
this subject, namely, the span of the arch, the weakness of which, 
to resist the shock of shells, must increase more rapidly than the 
span for equal depth of voussoir, and very much must depend 
upon the character as to weight, elasticity, and crushing resistance 
of the material of the arch. A heavy, moderately soft, tough 
brick arch, well jointed and bonded, will probably offer a much 
greater resistance, for given dimensions, than one of hard, elastic 
stone, unless the latter be in very heavy blocks. 

The explosive power of any shell being, as stated, directly pro- 
portionate to the weight of powder it contains, it might seem at 
first, that the destructive effect of the explosion in shaking and 
levelling buildings, Xc., will have a focus or area of action in the 
like proportion. The explosion of a shell may be regarded, at 
the first moment, as equivalent to the sudden creation of a sphere 
of elastic gases, equal to about one thousand times the volume of 
the contained powder. This produces, by its sudden expansion, a 
blow or pulse upon the surrounding air, which is propagated out- 
wards, in all directions, in spherical shells or waves, moving with 


of these numbers, or 
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uniform velocity, which is about equal to that of sound in air, but 
with a continually decreasing range of pulse or amplitude of oscil- 
lation, as the distance from the point of explosion increases. The 
quantity of elastic matter in motion, at any moment after the ex- 
plosion, must, in accordance with the general mechanical law of 
the conservation of vis viva, be equal to that in the original gene- 
rating sphere, to whose cubic area that of every subsequent sphe- 
rical shell must be equal also at the instant of equal density. The 
surface of each spherical shell increases in the ratio of R®, and if 
the entire phase of the wave (i.e., the oscillation to and fro) be 2a, 
the impulse at any point of the surface of any spherical shell, at 


1 


2a Re 

It is important to grasp completely the mechanics of wave move- 
ment, upon which a true comprehension of the explosive effects of 
shells depends, not only in the simplest case, as when exploded in 
mid air, but also when exploded under earth or other imperfectly 
elastic material ; and the same laws are applicable to mines, &c. 
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If B (Fig. 3) represent in volume and position, in an elastic 
medium, the exploding bomb, the gases of its explosion expand 
within the extremely short time occupied by the burning of the 
powder into the sphere, whose radius is BS, and have at this 
assumed instant some particular density ¢, equal to or greater than 
that of the medium of propagation, The wave consisting of one 
normal and two transversal vibrations, moves outwards in the suc- 
cessive spheric “ couches,’ S.1, 1-2, 2 3, 3-4, 4-5. 5-6, 6 7, 7-8, 
&e., and at each radial distance, 1, 2, 3, 4, 5, 6, 7, has the same 
density as at S, i.e., those imaginary spheres, whose sections the 
circles represent, are taken at the same phase of the wave in its 
passage outwards, and in a perfectly elastic medium the explosive 
properties of shells are derivable from the general equation of 
waves. 


fea 
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. (2r 
v =a cosin (Fw a ») 
r 
where v is the velocity at any point, a? the intensity, \ the ampli- 
tude of the wave a the velocity of propagation, z the absciss, and 
t the time. 

At the point of equilibrium v = @ and the vis viva of any parti- 
cles Am during the wave’s oscillation is proportional to Ama*, and 
the whole work of the wave to }4ma*. The volume in simul- 
taneous movement remains the same throughout the course, and the 
velocity of propagation @ is constant also. Therefore the ampli- 
tude d (of the normal wave considered alone), or the intervals 1-2, 
2-3, 3-4, &c., decrease with R*, and this is the measure of the 
overthrowing power of the explosion of the shell (altogether dis- 
tinct from the impulse of any solid fragment or splinter im- 
pelled). 

The effect upon a given solid object, however, depends also 
upon its form, density, position, &c., with which we are not here 
concerned. 

The shock, or overturning power of the elastic wave, or, what is 
the same, the energy of the explosion in overthrowing similar ob- 
jects, is at every point around (above the earth’s surface) inversely 
proportionate to the square of its distance from the focus of ex- 
plosion. In fact, it follows the law of light and sound in air. But 
the amplitude of the wave is originally proportionate to the weight 
of powder exploded ; a determinate extent of oscillation or ampli- 
tude A, is necessary to overturn or destroy any given object 
whether it be to overturn a wall or to break a window, therefore, 
any such object will be overthrown by unequal quantities of 
powder, at distances greater as the quantity is greater. This is the 
power of demolition in any radial direction round; but this power 
acts alike in all radii, or in a circle having this for its radius, and 
whose area is proportionate to R®. The total power of demolition, 
therefore, of any shell varies directly as the square of the weight 
of powder exploded. 

Comparing, then, the 13-in. and 36-in. shells, the total powers 
of demolition are as 12*: 480%, or as 144 : 230400, or as 1: 1600: 
and equal demolition will take place at radial distances from the 
point of explosion, greater in the ratio of 40:1. Nor can it be 
concluded from this, that the extent and character of demolition 
would only be equal to that of forty 13-in. shells; for it is obvious 
that the explosion of the 36-in. shell will be capable of overturning 
or destroying objects which the explosion of a 13-in. shell, or of 
any number of successive 13-in. shells, however great, could never 
move at all, however near to the explosion. 

If the shell be exploded after it has been buried, the prin- 
ciples just stated apply (with certain modifications, to the disloca- 
tion and shaking down of buildings and all objects upon or beneath 
the surface by the pulse-blow, analogous to the shock of an earth- 
quake, communicated to the imperfectly elastic medium, earth, 
&c., in which the explosion occurs. This is obviously a distinct 
consideration, from the effects of overthrow and removal, produced 
by the eruption of the mass of material finally blown out of the 
excavated crater, and the latter cause of dislocation and overthrow 
would be operative, even were the shell buried to such a depth that 
its explosion was smothered down, and no crater formed at all. 

It may just be noticed in passing, that this application of un- 
dulatory mechanics to the explosive properties of mines and shells 
(which, I am not aware, has been previously attempted), indicates 
that the usual empirical formula for the charges of mines and 
craters of excavation, 

cL? 

an 

B 
x being the charge required, Z the given line of least resistance, 
and Z the experimental line due toc, a constant determined for it, 
cannot be theoretically true, and must diverge more and more from 
truth, as the medium in which the crater is placed is more com- 
pressible, less elastic, and the absolute measure of the charge 
greater. In rock, and with small charges, however, it may be 
practically sufficiently reliable. 


Fes. 4, 1 859. 


THE ENGINEER. = 











The missile power of the shell as against fixed objects (and such 
shells are not intended to act against troops, but against the soil, 
material, buildings, and other essentials of fortified places, or 
against shipping), depends upon the total weight of fragments, 
and on the distance to which they are projected; the latter will 
vary about as the ./w, the weight of exploded powder, for a given 
weight of shell. 


Hence, in the 13-in. and 36-in, shells, as 190 x 4/12: 2486 


x 9/480, or as 665 : 54443, oras 1:81. In this respect, there- 
fore, the large shell is above eighty times as destructive as the 
largest now employed. 

The fragments of 13-in. shells are stated sometimes to range 
nearly 2,500 ft. (Piobert.) 

The number of fragments with similar proportioned shells 
would probably be the same, about 12 or 14; but if the 36-in. 
shell were somewhat thinner in proportion, the greater energy of 
the included bursting-charge would probably produce a greater 
number of fragments. A few large fragments will, however, be 
most advantageous with these large shells. And here, again, it is 
to be observed, that for the same reason that one heavy shot may 
batter down an object upon which any number of much lighter 
shot would produce no impression, so the heavy fragments of the 
36-in. shell will go through or batter down walls, &c., upon which 
those of 13-in. shells would have no effect whatever; besides 
which, the largest of the fragments of the 36-in. shells will often 
be flung to distances vastly greater than the average here assumed. 

The fragments (for we cannot call such massive pieces of cast 
iron splinters) of such shells as these should always be held subor- 
dinate to the crushing and penetrative eflects of the mass of the 
iron shell, and to the effects of explosion and of demoli- 
tion of their included powder; and hence, in actual prac- 
tice, the thickness of the 3-foot shell should be varied with 
reference to the work it is called upon to perform. If this be the 
crushing through the earth-cover and arches of casemates or 
magaziues, the thicker and heavier the shell the better—as weight 
and velocity of descent to give momentum are the first requisites. 
If, on the contrary, demolition, crater excavation, crevassing, and 
shaking down buildings and houses, and making a fortified place 
devoid of all comfort and cover, then the thickness and weight of 
the 3-ft. shells should be reduced to the lowest point of safety that 
the stroke of the projecting charge necessary to send them the re- 
quired range will admit, without endangering the fracture of the 
shell thereby, in or near the mortar; and the largest possible 
cavity should be Jeft available for powder. These are the two 
limits of variation as to weight. 

Let this important and striking fact not be forgotten, as already 
actually achieved with these shells—that since it has been demon- 
strated that common spheric 3-ft. cast iron shells of 1} tons 
weight can be thrown two miles, and that a mortar can be made to 
throw them, there remains no longer a bomb-proof building or 
fortress in the world. The first such shell actually thrown at 
Woolwich announced the existence of a new projectile, against 
which the old and known methods of bomb-proofing are power- 
less ; and our military engineers will, I would respectfully add, do 
well to consider fully the consequences of this fact, not only with 
reference to the use that future offensive warfare will inevitably 
make of this power given it, but also as respects the future safety 
of our own coast defences and fortresses. 

Enormous as are the powers of impact of a 3 ft. shell, descending 
with a blow comparable to a pressure of some 800 tons, acting for 
a fraction of a second, and utterly powerless before its fall, as are 
all existing arches or splinter proofs, the problem of new construc- 
tion, and wholly changed methods of bomb-proofing, though diffi- 
cult, is still within the grasp of our engineering knowledge and 
skill. A few years will assuredly call for its exercise, and put it to 
the proof. 

Amongst the many objections urged against these shells were, 
that they would be so unwieldy to handle, that but one round an 
hour, if so much, could be expected. We have seen how one 
day’s trial disposed of this, and proved that, with proper tools, 
these 1}-ton shells could be fired four rounds an hour, or, if 
desired, as fast as 13-in. shells. Again it was said, that the ex- 
plosion of the mortar would be so tremendous that it could not be 
borne at any reasonable distance. The fact has proved that, with 
charges sending the shell nearly two miles, the shock and jar of 
the mortar’s explosion is less distressing upon ear and frame than 
that of 2 68-pounder fired from a casemate ; it is very little louder, 
and not more distressing, than that of a common 13-in. mortar; 
and lastly, that from the supposed unwieldiness of the shells, from 
assumed irregularities in their casting, and other imaginary 
causes, accuracy of fire would be almost impossible, and that a 
larger amount of deviation than with 13-in, shells must be looked 
for. 

The following lines were penned upon this part of the question 
before a shell had ever been fired :— 

“ It appears from the French tables of actual practice in service, 
that the mean deviation of 13-in. shells, at elevations of 45°, and 
extreme ranges (4,650 yards), is about 102 ft. in range, and 152 ft. 
in diameter. 

“It has also been found that the probable accuracy of fire with 
solid projectiles, point-blank, increases in the ratio of the square 
of the weight for equal density, and directly as the density of the 
projectile. This should also apply to the causes of deviation due 
to flight alone of shells. The density of the 36-in. shell is not as 
great in the proportions proposed as the 13-in. shell, but may be 
made so. In that case the probable accuracy of fire, at equal 
ranges, would be as 29667 : 200%, or as 8797156: 40000, or as 
219: 1; or, at double the range of a 13-in. shell, the increased 
probable accuracy of fire would be about as 100: 1. 

“‘ This takes no account of any causes of deviation but those ope- 
rative in flight : making the most ample allowance for all others, 
the accuracy of fire of these large shells must be considered at 
least thirty times as great as that of 13-in. shells. The French 
tables of probability of shell-firing show, from a base of thirty 
years’ practice, that of 100 13-in. shells, at ranges of about 550 
yards, 3°38 shells are dropped within a circle of 265 ft. diameter ; 
at 1,100 yards range, therefore, at least 45 per cent. of the 36-in. 
shells fired might be expected (after due experience) to fall within 
that circle, or within a space less than half the breadth and one- 
eighth the length of a ship of the line.” 


(To be continued.) 

_Great Western Ramway.—We are requested to state that the 
disposable balance of the accounts of this company to the 31st of 
December last is £146,400, and the directors intend to recommend a 
dividend at the rate of 2 per cent. per annum, which will leave 
about £64,0 U to be carried forward to the present half-year. 

Tue Loxpon Mecuanics’ Ixsrirvre. — Subscriptions to the 
amount of £726 are acknowledged by the committee for the manage- 
ment of the fund for the purchase of the lease of the Institute build- 
ings. £100 have been given by H.R.H. the Prince Consort, and a 
similar sum each by the Duke of Bedford, Earl Fortescue, and Lord 
Murray. The amount required for the purchase of the lease is 
£3,500, although £2,000 will suffice to relieve Lord Brougham from 
any further libility on its account. 








LIVERPOOL POLYTECHNIC SOCIETY. 


Ar the annual meeting of this society, Mr. M. Scott, the president, 
in the chair, the retiring council, in compliance with the resolution 
of the society, recommended that the following members be elected 
as officers and council for the ensuing session, and they were 
unanimously elected :—President, Mr. M. Scott: vice-presidents, 
Mr. Alderman Bennett and Mr. William Milner; treasurer, Mr. 
F. Horner; secretary, Mr. C. F. Salt; council, Messrs. Abraham, 
T. R. Arnott, Joseph Boult, G. F. Chantrell, Henry Dawson, 
J. Grantham, H. P. Horner, J. Newlands, Joseph Siddeley, R. 
Whinerey. 

A letter was read from Mr. P. N. Foster, Secretary of the Society 
of Arts, London, addressed to Mr. Chantrell, requesting the co- 
operation of the Polytechnic Society, and any observations, as to 
the arrangements of carrying out an Exhibition in 1861, and the 
best means of representing the industry of this locality at such 
Exhibition. As the communication had not been forwarded direct 
to the secretary, it was decided not to take any action in the matter, 
until their council were specially addressed on the subject. 

Mr. Scott then proceeded to read the paper of the evening, ‘‘ On 
Variable Expansion Gear.’’ After some preliminary observations, 
he said—Expansion valves are fixed generally next to the slide 
valve casing, and are sometimes made of a description of valve 
called a double beat or equilibrium valve, to allow of the steam 
being instantly admitted to the valve casing, and thence to the 
cylinder. They are also made in the form of slide valves, with 
several apertures in them, called gridiron valves. These valves 
are worked by means of cams fixed on the main shaft, and are 
made with from one to five or six grades. These grades are so regu- 
lated as to cut off the steam at different parts of the stroke, some- 
times at one-sixth, other times at one-third, or at any determined 
period. When the cams are adjusted to cut off the steam at any 
fixed distance, they remain always the same, however variable may 
be the power that is taken from the engine. An experiment made 
to determine the difference of effect between expanding the steam 
in the cylinder by a proper system of expansion and merely shut- 
ting it off by the throttle valve gave the following result: An 
engine of the nominal power of 400 horses was selected, and was 
first worked by the lowest grade of expansion, the steam in the 
boiler having a full pressure of 8 Ib. Under these circumstances 
it was found that 10°87 cubic feet of steam, at atmospheric pres- 
sure, was consumed per horse-power per minute. The expansion 
valve was thrown out of gear, and the engine reduced by the 
throttle valve to the same number of revolutions. It was found 
that, although the gross horse-power shown by the indicator was 
identical in both cases, in the latter case the power exerted was 
obtained at an expenditure of 14°72 cubic feet of atmospheric 
steam per minute, in place of 10°87 cubic feet, as in the first in- 
stance, 3°85 cubic feet of steam per indicated horse-power per 
minute being thus saved by the principle of expansion. 

Having made these few remarks, I shall describe Mr. Schiele’s 
variable expansion gear. It is made in several ways, but I shall 
describe one that is fixed to the back of the valve casing. On the 
back of the casing there is placed a valve face, made with several 
openings equal to the area of the steam pipe, On this facing there 
is a valve having corresponding openings. This valve can be 


worked freely in the valve casing, and is connected to the boiler, | 


A rod connected to the slide valve rod is attached to a pendulum, 
which works through an opening in the expansion valve rod. This 
pendulum is fixed to a rod at one end in connection with the 
governor, which rod has no motion in the direction of the motion of 
the expansion valve, but moves at right angles to it; to the other 
end of the pendulum is attached the rod connected with the slide 
valve rod. The pendulum is,made of about one-half the rise of 





the governor, and it has at one time the end of it in a line with the | 


centre of the expansion valve rod, and the slide valve, in moving to 
and fro, conveys no motion to the expansion valve, when the other 
end of the pendulum is brought to the centre of the expansion valve 
rod. Then the expansion valve has a motion nearly equal to the 
stroke of the slide valve ; say that the stroke of the slide valve is 
1} in., the expansion slide valve moves an inch. Now the passage in 
the expansion valve being 4 in. wide, and the valve travelling 
4 in. each way, the passages will be closed three-quarters of the 
time, and by so closing them prevents the steam from passing into 
the cylinder during the time the valve has passed over the openings 
in the valve casing. This pendulum is connected to the governor 
of the engine, and as the governor rises and falls, so the pendulum 
is moved in or out, and varies the stroke of the expansion valve 
from nothing to the full stroke of the slide, and by so doing varies 
the admission of steam to the cylinder and varies the expansion of 
the steam. Now, supposing the engine to be working full “power, 
the expansion valve being stationary, let a machine be thrown out 
of work and the governor rises a little and causes the pendulum ot 
be moved, which, in so doing, moves the expansion valve a little, 
preventing the admission of the steam which was required to drive 
the machine thus thrown out of work, Let another machine be 
thrown out of work, and the pendulum is moved a little further, 
and another volume of steam is prevented from entering the cylin- 
der equal to the power required to work the machine. You can 
throw all the machines out of work, and the engine will then con- 
sume only the steam required in driving itself and the shafting. 

The advantages to be derived from the use of such an apparatus 
are numerous, and as it is capable of varying the admission of 
steam to the cylinder any number of times, the motion of the 
expansion valve being so sensitive that the least variation of the 
rise of the governor is immediately communicated to the pendulum, 
so that you have the engine going during the whole of the day 
with little variation of speed, however changeable may be the 
work that is thrown out of connection with it. Another advantage 
is the saving of fuel. 

I think it will be quite patent to all, that the saving of fuel 
must be a necessary consequence of preventing the admission of 
more than the required quantity of steam to the cylinders; and as 
I have tested the variable expansion in connection with our own 
engine, I can speak with confidence as to the saving of fuel since 
its application. The consumption of fuel per week tor the former 
period was 4 tons per week, for the latter period 3 tons 4 cwt., being 
a saving of 16 cwt, per week, or at the rate of 20 per cent. 

In concluding my remarks upon this variable expansion valve, I 
think what I have stated shows that it is one that is capable of 
being fixed to nearly all descriptions of engine; that by its use a 
greater regularity of motion may be obtained, and also that it 
saves a great per centage of the fuel consumed, and I think only 
requires to be generally. known to be adopted; that its application 
is inexpensive in proportion to the advantages derived; that it 
always admits the steam at the proper time in sufficient quantities 
to overcome the resistance applied to it, and that the admission of 
the steam varies in proportion to the resistance. And I am of 
opinion that before long, either this or sume other means will be 
employed to regulate the power obtained in a steam boiler to the 
end in view. We had an instance in a former meeting, when the 
same principle was applied to a gas regulator to linut the pressure 
and the escape of gas from one to fifty burners, so in like manner 
can we obtain the same results from the apparatus I have been ex- 
plaining. 

In answer to numerous inquiries, Mr. Schiele remarked that to 


| 98,743 oz., or nearly 75 per cent. in favour of 
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his knowledge it was the only variable slide expansion gear of prac. 
tically durable construction that opened the ports always at the same 
time with the slide valve of theengine. Regarding the economy of 
expansion, itwill be seen from the indicator diagrams shown to-night 
(taken from a 20-horse engine of Messrs. Bery, Hick, and Sons, in 
Bolton,) that the steam sometimes expands even under the exhaust 
pressure, the effective mean pressure being, of course, in all cases 
considerably above the pressure of steam at the end of the stroke. 
Consequently, the fact of a certain number of cylinders full of low- 
pressure steam, after having expanded, having done the work of an 
equal number of cylinders full of steam of the effective mean pres- 
sure without expansion, gives a direct proof of economy. As to the 
condensation of steam in the cylinder at the commencement of the 
stroke, the dew so formed evaporates again during expansion, as 
is proved by the diagram line showing greater pressure than the 
theoretical line of expansion, Without expansion the evaporation 
begins only on the exhaust ports being opened, therefore the expan- 
sion has the advantage. With regard to the radiation of heat, it 
depends on the degree of heat of the cylinder’s surface. The mean 
temperature with expansion being lower, the loss by radiation is 
also lower. 

Mr. Boult, in a humorous speech, said there had been so much 
said about the saving of coal by the numerous inventions, that he 
thought before long they would barely consume any coal at all; 
and in reference to Mr. Scott’s statement about the saving of 20 per 
cent., he thought it had not been tried sufficiently long. 

Mr. Scott, in reply, stated that it had been in use about four 
months, and that the saving was as he had stated. He had pre- 
viously adopted several of the methods alluded to by Mr. Boult, 
and this was a saving independent of the others. At some future 
time he would give the result, which, he had no doubt, would be 
more favourable. 

Mr. Betteley came there rather prejudiced, but was convinced, 
by the models and description, that it was one of the best inventions 
he had seen, and was a most beautiful contrivance. 

After several remarks, thanks were voted to Mr. Scott fur the 
manner in which he had brought the matter forward, and it was 
remarked that it was a good commencement of his presidentship. 
A vote of thanks to Mr. Schiele terminated the proceedings.* 


* A description of the variable expansion gear appeared in Tut ENGINERR 
of 10th April, 1857, page 287, vol. iii. 


CockERMOUTH AND Workincron Ramway.—At the half-yearly 
meeting of this company, held at Cockermouth on Saturday, Mr. 
J. Stecl, M.P., in the chair, a dividend of 7s, Gd. per share, less in- 
come-tax, was declared for the half-year on the ordinary shares of 
the company, payable on the 10th instant. 

GoLpd Propucr or New Sournm WaArs.— Th: cuantity of gold- 
dust received by the escorts from the several gold-tdds during the 
month of November was 26,577 oz. During the corresponding 
month of last year the amount received was 14,4 4 0z. ‘The increase 
on the receipts of the month is, therefore, 12,12.) oz., or about 84 per 
cent. For the eleven months of the year 1857 the amount of gold- 
dust received was 131,947 oz. During the .un e period of 1858 the 
quantity received has been 230,690 oz., h is an in of 
he present year, It 
will be observed from this statement that the yield from our gold- 
ficlds continues to increase. ‘The inerease on the receipts from the 
Western gold-tields is 45,560 0z., or 70 per cent. ; Southern, 38,415 O25 
or about 145 per cent. ; Northern, 4,7.0 0z., or 18 per cent. 

Our Furone Trape.—On the opening of Parliament, Mr. Beecroft 
said, he would ask whether India—pacitied and restored—with its 
180,000,000 of people, spreading from the Indus to the Ganges, from 
Cape Comorin to the Himalayas, would not be able to supply as 
much cotton as the greatest enterprise of Lancashire or of England 
could demand. Flax and wool also surely could be supplied, if not 
from India, at any rate, from some of the three great empires 
with which we had lately entered into commercial treaties — 
Japan with its 25,000,000 of inhabitants, Russia with its 60,000,000, 
and China, with a population variously estimated at from 350,000,000 
to 400,000,000. When we reflected that this little England of ours was 
about to enter into commercial relations with countries containing 
more than 600,000,000 of inhabitants, offering, with our own terri- 
torial possession, a tield for trade girdling the globe itself, we must 
agree that if there were any room whatever for despair it must be on 
account of the very magnitude of the prospect that lay before us. 
Vas it possible that either tlax, wool, or cotton, should ever fail us ? 

AustrALiaAn RAitway InreLiicrence.—The construction of the 
national lines of railway is being proceeded with steadily, but not 
with that celerity which the present state of the labour market and 
the comparatively low rate of wages would admit of under more 
spirited management. With wages so much below the rates cal- 
culated on in preparing the schedules of prices, and plenty of men to 
be engaged without any fear of increasing the current rate of wages, 
it would appear to be the interest of the contractors to increase their 
strength, and hurry on with the works now, as labour may not be 
so cheap or plentiful a year or two hence. However, the Govern- 
ment is satistied that the number of men employed is sutlicient 
to complete the formation of the two lines within the given time, 
so the public has no right to complain. The President of the Board 
of Land and Works lately stated in the House that the first twenty 
miles of the line to Sandhurst would be opened for tratlic on the 
[st of January, or on some day during the tirst week of the new 
year, and moved for a committee to make arrangements for a public 
entertainment and ceremony in honour of the event ; but the feeling 
of Parliament was so plainly against expending any of the public 
money on these railway demonstrations, which have hitherto proved 
utter failures with us, that the motion was withdrawn, At present the 
masons on the Melbourne and Sandhurst line are out on strike, with a 
fixed determination not to work for a sub-contractor under any cir- 
cumstances. This is a rule of trade, and they cannot be blamed for ad- 
hering to it, as the working men on these lines have already suttered 
from the inability of these sub-contractors to pay the wages of the men 
they employ. ‘The system is a very bad one, and is (except where the 
permission of the engineer is given) contrary to the general conditions 
of the contracts, but, unfortunately, it cannot be easily remedied, 
—A bill to authorise the construction of a railway branching off 
from the Williamstown line, about a mile from town, and terminating 
for the present at Essendon, to be eventually extended to Kilmore, 
is now before Parliament, but it is uncertain whether it will pass or 
not.—The report read at the last half-yearly meeting of the Mel- 
bourne and Hobson's Bay Company showed the affairs of this company 
to be still in a most flourishing condition. ‘The usual rate of dividend 
was declared, and the works for improving the line, and providing 
for an increase of business, were stated to be rapidly verging towards 
completion. So strong, however, was the feeling in Parliament 
against any extension of the company’s privileges, that the Assembly 
would not even receive their petition for leave to introduce a bill to 
allow of the formation of tramways from either terminus of the line. 
The motion for the consideration of the petition was negatived, so the 
bill was not even read a first time.—That of the Brighton and St. 
Kilda Company has been referred to a select committee.— No notice bes 
been given as to the exact time when the first portion of the Sub- 
urban Company’s line is to be completed, but it is expected that pas- 
sengers will be conveyed from Melbourne to Richmond by the com- 
pany before the end ot the year. ‘The chief secretary has submitted re- 
solutions to the Assembly, on which, if passed, a bill is to be framed, 
authorising the Government to purchase the Geelong and Melbourne 
line from the company. ‘These have as yet only been brought before 
the House, and cannot be taken into consideration until after the re- 
The general feeling, however, is strongly in favour of pur- 
chasing the line, as it will not do to leave the public credit in railway 
matters at all in the power of a company so reckless as this has 
proved itself to be. 
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INSTITUTION OF MECHANICAL ENGINEERS. 
Tue twelfth annual general mecting of this institution was held 
on Wednesday, the 26th ult., at the house of the institution, 
Newhall-street, Birmingham ; John Penn, Esq., president, in the 
chair. 

The Secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the council was then 
read, which showed the satisfactory position of the institution, and 
a large increase in the number of members, referring also to the 
highly successful special meeting held in Newcastle-on-Tyne last 
summer. ‘The election of officers for the present year then took 
place, John Penn, Esq., being re-elected president of the insti- 
tution ; a number of new members were also elected. 


A paper was then read “On the Progressive Applications of 
Machinery to Mining Purposes,’ by Mr. Thomas John Taylor, of 
Earsdon, Newcastle-on-Tyne, giving an account of the several 
processes and mechanical appliances employed in the Newcastle 
coalfield from the earliest times, with the various improvements 
gradually effected, and the progressive applications of machinery 
introduced into the different branches of coal mining in that 
district. In the earlier periods the coal was worked only where 
lying within such a depth below the surface of the ground as 
allowed of natural drainage by an open adit, along which both 
water and coals were brought; no special provision for ventilation 
of the pits was then required, and none but the rudest contri- 
vances for bringing the coals to the surface. As the depth of the 
pits increased, mechanical appliances became necessary for these 
purposes, and power was obtained either by water wheels or horses 
employed in working windlasses for raising the coals and buckets or 
chain pumps for draining the pit. Subsequently the introduction 
and gradual improvements of the steam engine and its employ- 
ment for the drainage of mines allowed a great extension of mining ; 
but it was not till within a comparatively recent period that the 
steam engine was applied directly to winding the coals to the 
surface, having been used previously to pump water from 
the mine for driving a water wheel to raise the coals — 
an ingenious plan of double water wheel, with buckets set in 
opposite directions, being employed for reversing the motion in 
winding. The quantity of water raised from some of the mines 
in that district is very great, and becomes the most important con- 
sideration as to the power required, in consequence of the average 
weight of water to be raised exceeding that of the coal, being in 
some cases eight tons of water for one tun of coal, and in one 
instance nearly thirty times as much water as coal. A simpler 
construction of direct acting engine was described as being intro- 
duced in place of the large beam engines, With regard to venti- 
lation of mines, the furnace system has continued almost unaltered 
to the present day in the northern coalfield, the current of air 
through the mine being produced by the rarefaction of 
air in the upcast shaft by means of a furnace at the bottom 
of the shaft. This system of ventilation is universally used 
in the mines of that district; and although several plans of 
ventilation by mechanical appliances have been invented, the pre- 
ference is still given to the furnace on account of the certainty and 
simplicity of its action, and the quantity of air supplied being 
much greater than has been hitherto obtained by mechanical 
means. At the same time its disadvantages are felt, such as the 
injury caused by corrosion of iron tubing in the shafts; and the 
application of the fuel is theoretically inferior in economy, though 
this is a point of less moment there than in other districts, in con- 
sequence of the coals having to be prepared for market by sereen- 
ing, to separate the small coal, which would be of little use if not 
burnt under the engine boilers and in the ventilating furnaces. 
‘The points to be kept in view in attempting the substitution of 
mechanical means for furnace ventilation are, that the same quan- 
tity of air should be supplied, that the supply should be equally 
constant and certain, and attended with greater economy. The 
progress and gradual development of railways in the colliery dis- 
tricts was referred to; and the great need at the present time of 
improvements in the underground arrangements for conveyance of 
the coal was urged, the cost of conveyance underground being 
three or four times that above ground ; and a notice was given of 
the rapid advances in coal mining already retlised by the develop- 
ment and extended application of the powers of the steam engine. 
The paper was illustrated by an extensive and interesting series of 
diagrams, 

The next paper, by Mr. Benjamin Fothergill, of Manchester, 
was a “ Description of a Dry-Clay Brick-making Machine.” The 
erude clay, having been first dried to a uniform and proper consis- 
tency in a shed heated by flues, is then pulverised by being passed 
through a revolving cylindrical screen, placed at a slight inclina- 
tion, containing a series of suspended heavy cast-iron crushers, 
which pulverise the clay and force it out between the bars forming 
the sides of the screen, while any stones mixed with the clay are 
rubbed clean, and rejected at the lower end of the screen. The 
pulverised clay is passed through a revolving sieve, separating the 
coarser portions, and is then fed in a state of fine powder into the 
hopper of the brick press. A charge of clay is brought forwards 
from the hopper by a mould-charger worked by a cam; a heavy 
ram worked by an upper cam shaft is then let fall, having a piston 
on its lower face fitting the mould, and drives the clay out of the 
mould charger into the mould beneath, compressing the clay and 
expelling the air from it by the force of the blow. A secoud blow 
is given by the ram to increase the solidity of the clay, the mould- 
charger being withdrawn ready for another charge while the ram 
is raised ; and the final pressure for finishing the brick is then 
given by a pair of cams on the upper shaft pressing down tke pis- 
ton, while at the same time a corresponding piston forming the 
bottom of the mould is pressed upwards by a cam below. The 
brick is thus consolidated equally both at top and bottom, and the 
corners and edges are finished up square and sharp in consequence 
of the sliding motion of the brick within the mould, produced by 
the simultaneous action of the two pistons whilst the severe pressure 
is taking place, which has the effect also of giving a remarkable 
degree of smoothness to the surfaces of the finished brick. The 
brick is raised out of the mould by the further revolution of the 
lower cam shatt. and is pushed forward on to a table by the 
mould-charger when bringing the next charge of clay to the 
mould. The machineis made with four moulds, and four pairs of 
pistons, ranged side by side, so that each revolution produces four 
bricks simultaneously. The bricks are taken direct from the 
machine to the kiln for burning, and being made of dry clay do 
not require any process of drying previously to burning, thus 
avoiding risk of injury from handling before being stacked in 
the kiln, The machine is constructed by Messrs. Platt, of Old- 
ham, and one has been at work there for some time; an important 
economy is stated to be effected in the cost of manufacture, as well 
as superior finish obtained in the bricks produced. Specimens of 
the bricks made by the machine, burnt and unburnt, were exhi- 
bited, with samples of the clay trom the several stages of the pro- 
cess ; also a working model of the brick press. 

The meeting then terminated, and in the evening a number of 


the members dined together at the Hen and Chickens Hotel, in 
celebration of the twelfth anniversary of the institution. 


ROYAL GEOGRAPHICAL SOCIETY. 
Monday Evening, Jan. 24th, 1859. 
Sir Roprrick I. Murcurson in the chair. 


Tue papers read were :—l. ‘“ Journey in Mexico,”’ by Mr. Charles 
Sevin, F.R.G.S. The author, accompanied by an experienced 
Cornish miner and assayer, having arrived at Mazatlan, vid 
Panama and San Francisco, pursued a northerly direction, follow- 
ing the road to the Sierra Madre, passing successively the towns of 
Culiacan and Cinoloa, reached El Fuerte, whence they travelled 
in a due easterly direction, crossed the Rio Chois, and proceeded 
over the rather high mountains in the direction of Chihuahua, 
which together with the province is described. On their return 
they visited the formerly flourishing town of Botopilas, the Pueblo 
of Bahuarachie, and its famous copper-smelting mines, and re- 
turned to Mazatlan. The paper was illustrated by diagrams, 
ehowing the mountain ranges and physical character of the coun- 
try, as well as by numerous specimens of minerals ; and the author 
states that there are everywhere indications of the presence of 
silver, which is now worked without skill or enterprise, and he is 
of opinion that if English capital and energy were employed they 
would be attended by considerable profit.—2. ‘‘ Reports from Cap- 
tains Burton and Speke, of the East African Expedition, on their 
Discovery of Lake Ugiji, &c., with route-maps.’’ These enter- 
prising officers had left the shores of Ugiji in the month of May, 
and halted at the main depét of Arab trade, Unyanyembe, whence 
Captain Speke purposed proceeding to the Ukerewa Lake, of which 
the Arabs give grand accounts, twelve or fifteen days’ march north. 
If successful in this, they will be enabled to bring home authentic 
details of the four great waters which drain Eastern and Central 
Africa—viz., the Nyassa, the Chawa, the Ugiji, and Ukerewa 
Lakes. On Captain Speke’s return they would repair to the east 
coast, which they hoped to reach in December. The explorers 
had encountered numerous and fearful difficulties, and had suffered 
severely from the unhealthiness of the country and other causes. 
Many of the native attendants had deserted them ; and but for the 
kind and generous assistance of the French consul at Zanzibar, 
M. Ladislaus Cochet, who after Colonel Hamerton’s unfortunate 
decease proved himself an active and energetic friend, they would 
have been unable to proceed. “ Still,’’ they write, “ we are slowly 
improving, and the thought of finishing our labours with what we 
hope will be considered most valuable results (the sources of the 
Nile) has much diminished the wear and tear of mind and body 
caused by wants during our journey westward.’’ The president 
dwelt upon the importance of these explorations, which, he re- 
marked, were second only to those of Dr. Livingstone. Captains 
Burton and Speke had penetrated into the interior a distance of 
about 500 miles, at great hazard and amid appalling obstacles, 
through a country entirely unknown and unvisited by Europeans. 
The results, he said, confirmed the views of Dr. Livingstone and 
those advanced by himself in his presidential addresses to the 
society—namely, that the interior of Africa is a vast trough or 
basin encircled on all sides by higher ridges. Sir Henry Rawlin- 
son mentioned that when the death of Colonel Hamerton became 
known in England, Captain Rigby, an expert Arabic scholar, had 
been appointed to succeed him, with instructions to afford the 
expedition every assistance in his power. Further reports were 
daily expected by the Indian Council, and he trusted that they 
would soon be in a position to announce the safe return to the 
coast of these courageous and enterprising officers. ‘The chairman 
finally announced that her Majesty had granted a charter of 
incorporation to the society, The meeting then adjourned to the 
14th of February. 
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Tue SupMARINE TELEGRAPH BETWEEN MALTA AND CAGLIARL.— 
Accounts from Malta up to the evening of the 24th January, an- 
nounce that, up to that time, the damage to the cable had not been 
discovered, 

Merrorouran Rattway.—A vigorous effort is being made to 
complete the subscriptions required—£950,000—for the construction 
of this work. The amount already raised is understood to be a little 
more than one-half that required. 

AtLANtiC TELEGRAPH.—It was reported, some time since, that 
the words “ Henly,” and “You understand,” had been received 
through the cable at Newfoundland. Upon a careful comparison of 
dates it has been ascertained that, as was stated at the time in THe 
ENGINEER, the Valentia office was then closed and deserted. The 
alleged communications are now attributed to the earth currents ; 
but, a more probable explanation is that they were never received. 
We shall expect, next, to hear that the cable has become the medium 
of spiritual communications. 

Tur Association FOR THE PREVENTION OF STEAM BotLer 
ExpLostons.—The usual monthly meeting of the Committee of 
Management of this Association was held on Tuesday, at the office 
of the secretary, Mr. Henry Whitworth, 13, Corporation-street, 
Manchester; when the chief inspector (Mr. W. H. Harman, C.E.) 
presented his monthly report, from which we have been furnished 
with the following extracts :—* We have at this date 558 mills and 
other works, and 1,593 boilers under inspection. Since the 27th De- 
cember last, we have visited 247 members, and examined 668 boilers 
and 524 engines; of these, 15 visits have be n special, and 17 boilers 
and 8 engines have been specially inspected, and reported on; 33 
boilers have been internally and 24 thoroughly examined. Diagrams 
have also been taken from s6 cylinders, and copies forwarded to the 
members, with the usual calculations, and with such remarks on the 
particular character that each engine thus presented, as appeared 
most likely to conduce to the obtaining the best working mae, and 
to etlect at the same time economy in the consumption of fuel. The 
number of boilers found to be defective are as under :—Corrosion, 14, 
4 dangerous; fractures, 14, 4 dangerous; safety valves overweighted 
and out of order, 16; pressure gauges out of order, 8; water 
gauges out of order, 6; blow-off cocks cut of order, 15; deticiency of 
water, 3, | dangerous ; total, 76, of which 9 were dangerous ; 7 boilers 
were found without blow-off cocks, 2 boilers were found without glass 
water gauges, and 2 boilers were found without pressure gauges. 
I have also to remark on the numerous instances in which * blow-off 
cocks’ are found defective in construction, in size, and in safe and 
proper means of working them. — In many boilers, plugs are said to 
be substituted, but they can only be used for emptying purposes, 
and when the boilers are not under pressure they are evidently 
valueless as regards fululling the conditions of blowing-off, which, 
with the proverbially bad water in general use, is so essentially 
necessary to lessen the effect of deposit and injurious incrustation. 
1 cannot forbear calling your attention to our having had two new 
boilers (which have not yet been used) reported as defective. In 
one case a bad hollow plate was discovered at a part that would have 
been much exposed to the.action of the fire, and in both of them the 
rivets of the several gusset stays were found loose and inoperative. 
The fusible plugs also were inserted in the crown plates, beyond the 
action of the tlame, and behind the bridges, instead of being fixed 
over the hottest part of the furnaces. These facts betray great in- 
attention in some quarter, and should not be expected to recur at 
this advanced period of engineering practice. Two instances of 
injury to boilers have come under our notice, resulting from their 
being placed temporarily in the charge of persons entirely ignorant 
of such duties. In one the furnace was lit, and urged for some time, 


when the boiler was completely empty and the man-hole cover ott. 
In the other the sub-inspector found the’ water so low that the 
gauge-glass could not indicate, the safety valves were extra weighted 
(without any assignable motive) and the attendant was not at his 





post. 





ENGLISH ART IN FRANCE. 


TuHE following letter has been addressed by M. Théophile Silvestre 
to the Secretary of the Society of Arts :— 
London, 26th January, 1859. 

Str,—At a meeting of the Society of Arts on the 19th inst., Sir 
Charles Eastlake, P.R.A., in the chair, I thought it my duty to 
draw attention to the lively interest taken in the progress of Euro- 
pean art by H.E. the Minister of State and of his Majesty’s House- 
hold, by whom I have the honour to be accredited. 

Allow me, Sir, to take this opportunity of adding here that the 
artists of Great Britain may feel assured of the sympathy with 
which their talent is regarded by his Excellency, who is particularly 
desirous to afford them every opportunity of obtaining in France a 
true appreciation of their merits. 

His Excellency the Minister of State and of the Household of 
his Majesty the Emperor of the French has authorised me to invite 
English artists, in his name, to send their works to the approaching 
Exhibition, which will be held at Paris in April next. It is hoped 
that this Exhibition will include some works of considerable merit 
by English artists ; and should this be so, I am assured by his Ex- 
cellency that he will be most anxious to bring them under the 
special attention of the Emperor, with the view of inducing his 
Majesty to make a selection from among them.—I am, &c., 

P. Le Neve Foster, Esq., THEOPHILE SILVESTRE. 

Secretary of the Society of Arts. 





THE TELEGRAPHIC LINES BETWEEN FRANCE AND 
ENGLAND. 
THE Paris Moniteur publishes an imperial decree, approving of 
the convention entered into between the Minister of the Interior 
and the company represented by Sir J. R. Carmichael and Mr. 
J. W. Brett, for the execution and working of submarine tele- 
graphic lines between France and England :— 

“The company engages within a delay of six months from the 
date of the convention (Jan. 2, 1859) to establish a submarine line 
of six wires between Boulogne and Folkestone. It also engages, 
during the continuance of the concession (thirty years), to esta- 
blish, on the demand of the French Government, and within a 
delay of one year, a line from Havre to a point of the English 
coast to be hereafter fixed on; and another between the English 
Channel Islands and the coast of France at some point between 
St. Malo and Cherbourg. The French Government reserves to itself 
the right of authorising and fixing the conditions for the establish- 
ment of a telegraphic line from some point of the coast of France 
to the coast of Ireland, exclusively for the transmission of de- 
spatches to and from America by the trans-Atlantic cable, the 
present company to have a right of preference on the terms fixed 
by the French Government. The telegraphic communications by 
the lines of the company may be at any time suspended by the 
French Government, without giving rise to any claim for indemnity. 
All the apparatus in the towns on the French coast where the cable 
starts from must be established in a building belonging to the 
State, and be exclusively worked by persons appointed by the 
French Government, but paid by the company. The rate of charge 
by the new line from Boulogne must not in any case be greater 
than that demanded by the present one from Calais, and all the 
provisions of the law of December, 1850, are to be applicable 
to it.” 





RAILWAY MATTERS. 


An official report of the alarming accident which occurred last 
week near Sheffield, on the Manchester, Sheffield, and Lincolnshire 
Railway, states that the disaster was caused by the breaking of the 
crank axle of the engine —The directors of the Midland Railway 
propose to pay a dividend at the rate of 5} per cent., which is half 
per cent. higher than the corresponding half of last year.—It is 
proposed to lease the Epsom and Leatherhead Railway to the 
Brighton Company. The latter company is to purchase the Epsom 
line for £40,000 of 5 per cent. perpetual stock. The traffic to be 
fairly worked, and due accommodation provided for traffic destined 
for the Waterloo station, by the Wimbledon and Epsom line.— 
The North Stafford line pays a dividend at the rate of 2} per cent. 
per annum. An agreement has been concluded with the London 
and North-Western for working the two lines amicably and 
economically, with the view of developing the traffic of the North 
Staffordshire, and affording on both railways the greatest amount 
of accommodation to the public. We hope that good faith 
will be kept at last with the North Staffordshire Company, 
and that prosperity is in store for it—By a return just published, 
it appears that the duty on railways in the year ending 31st March 
last was £348,611—The dividend on the stock of the Great 
Southern and Western Railway Company of Ireland is officially 
announced at the rate of 5 per cent, per annum, with a surplus of 
£10,000 against the same rate at the corresponding period of last 
year.—The committee of the Stock Exchange have, so far as they 
are concerned, summarily cut short the dispute respecting the 
character of the treatment sustained by the Geelong and Melbourne 
Railway Company at the hands of the Victoria Government, by 
fixing Monday next, the 7th inst., as special settling day in the 
new Victoria Bonds, and authorising their quotation in the official 
list. Considering that the committee, in adjourning the matter on 
the 17th ult., were avowedly actuated by a desire to receive fur- 
ther intelligence from Australia, that no intelligence has since 
come to hand, but that the telegrams announce that the Australian 
mail is only a few days distant, the decision has excited consider- 
able surprise—The Brighton Railway traffic return shows this, 
week an increase of £674.—The weekly traflic return of the Great 
Western Railway of Canada, just received, shows a decrease of 
£2,268 sterling. A note attached to the return intimates that this 
sum “ includes a small amount of local traflic on the Sarnia line.” 
—The annual meeting of the East Lincolnshire Railway Company 
is called for the 18th inst., and will be made special, to authorise 
an application to Parliament for power to convert the mortgage 
debt into a perpetual irredeemable 4 per cent. Debenture 
Stock.—The half-yearly meeting of the London and Blackwall 
Railway Company is called for the 15th inst., when it 
will be proposed to consolidate the paid-up shares into stock.— 
The prospectus has been issued of the London Bridge and Charing 
Cross Railway, with a capital of £800,000, in shares of £10 each, 
with a deposit of £1 per share. The line is projected under the 
sanction of the South-Eastern Company, who recommend the 
proprietors to contribute towards the capital, having at the same 
time entered into an arrangement to work the railway when made 
upon favourable terms. The route, as described, will extend from 
a junction with the South-Eastern at London Bridge, to a terminal 
station on the north bank of the Thames, near Charing Cross, and 
also to a junction with the South Western Railway at Waterloo 
station. By these means the two principal thoroughfares in 
London, Charing Cross and London Bridge, will be connected, and 
effect a continuous railway communication along the south side of 
the Thames. The traffic is favourable, and would no doubt prove 
remunerative, if the shares are subscribed for in the manner 
anticipated.—The half-yearly meeting of the South Wales Rail- 








way Company is called for the 18thinst., when a resolution will be 
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submitted, authorising the creation of capital sanctioned by the 
company’s Consolidation Act of 1855.—It appears that the sum 
available fer dividend on the original A and B stocks of the Great 
Northern Company, for the half year ending 31st December last, 
amounts to £147,036, which would admit of a dividend at the rate 
of £6 2s. Gd. per cent. per annum on the original stock, and, of 
course, at an equivalent rate on the A and B stocks respectively.— 
The directors of the Oxford, Worcester, and Wolverhampton Rail- 
way Company have issued their half-yearly report. The total 
revenue from all sources is £121,013, and the expenditure £51,505, 
which sum, after paying rents on guaranteed lines, will pay 
6 per cent. on the first guaranteed stock, and 3 per cent. on 
the second guaranteed stock. The percentage of the working ex- 
penses has been considerably decreased during the last few years, 
namely, from 67°34 per cent. in 1856 to 42°57 per cent. in the last 
half year, although the latter includes £5,000 of extra charges, 
including £4,200 for the Brettell-lane accident in August last.— 
The directors of the Lancashire and Yorkshire Railway Company 
have agreed to declare a dividend for the half-year at the rate of 
£4 percent. per annum, less income tax, charging £10,000 addi- 
tional to revenue for renewal of rails, also charging the whole of 
the Parliamentary expenses of last session, amounting to £13,500 
(together £23,500), and adding considerably to the balance brought 
forward from the previous half-year.—The directors of the East 
Lancashire Railway recommend a dividend for the half-year, on the 
ordinary stock and shares, at the rate of £4 per cent. per annum, 
less income tax, leaving a surplus to be carried to the reserved 
fund. The directors of the Stockton and Darlington Railway, in 





their report for the past half-year, which they issued yesterday, 
recommend a dividend of 9} per cent. per annum. That for the | 
last half-year was 8}.—The directors of the South Devon Railway, 

on Tuesday, decided on recommending a dividend of £1 10s. per | 
cent. per annum, on the consolidated stock, carrying over a | 
balance of £2,382 to the current half-year. At the Plymouth | 
railway station, the enlargement requisite for the traffic of the | 
new lines proceeds rapidly. The rails are laid for the Cornish line | 
to enter, and there is to be a good refreshment room.—It is said 
that the forthcoming dividend on Berwick Railway stock will be 
at the rate of 4$ to 5 per cent. per annum, and that on York 
and North Midland stock at the rate of 4 per cent per annum. 
—The London and North Western Railway traffic return this 
week shows an increase of £5,169 ; the Great Northern, an 
increase of £27; the Great Western, an increase of £1,057 ; 
and the London and South Western, an increase of £1,024. 
—At the half-yearly meeting last week of the Colchester, 
Stour Valley, Sudbury, and Halstead Railway Company, Mr. 
Hawkins asked whether the company had thought it advisable to 
take any steps to assist or prevent the junction of the Colne 
Valley. He asked the question, as it was important to the interests 


| 


of the port of Colchester, insomuch as it was likely many thousands | 


of tons of coals would be conveyed from their river over that rail- 
way. The chairman said it appeared to him that they were in a 
great measure in the hands of the Eastern Union and Eastern 
Counties Companies, and could not do anything without commu- 
nicating with them. Mr. Barnes said the Halstead Company had 
the power to form a junction by an Act of Parliament. He had no 
doubt that this company would be glad to see traffic increase, 
but the Eastern Counties and Eastern Union Companies would be 
the parties with whom the Halstead Company must deal as their 
landlords. They had no power to throw any impediment 
in the way.—A commencement has been made with the works 
for the intended railway from Sleekburn to North Seaton.— 


The secretary of the Cape Town Railway Company has received | 


advices of the arrival out, on the 14th December, of the engineer 
and his staff, and that the staking out of the line had already been 
commenced.—A correspondent of the Daily News addresses the 
editor of that journal as follows :—“ In the weekly list of the trains 
which you publish, allow me to suggest that it would be a great 
improvement if estimated traftics were distinguished by some 
mark from actual traflics. In their present form they are simply a 
snare to the ignorant intending purchaser or seller. The initiated 
know the actual value of these returns. We will suppose the Mid- 
land and Great Northern, for instance, to show a great increase of 
traffic as compared with the corresponding period; but if the 
present traffic is the real traffic, and that of the corresponding 
period only estimated, and perhaps very much under estimated 
—or if the present traffic is estimated and that of the corre- 
sponding period real—it is quite clear that these returns are not 
merely useless, but deceptive, unless these discrepancies are duly set 
forth in the returns. Some ugly reports are in circulation on this 
head, which the writer of your money article knows, doubtless. It 
is not necessary to allude by name to any particular company. 
A few words from your powerful pen would make this matter 
right.’’ We agree with the writer that the inconvenience attending 
imperfect traffic returns is very great; in fact, the returns, unless 
correct, are worse than useless, as they only mislead the share- 
holders, whilst the “knowing ones” possess an undue advantage 
in the market.—It is publicly announced that terms of amalga- 
mation have been agreed upon between the North-Eastern and New- 
castle and Carlisle Companies, and for the ratification of which 
Parliament will be entreated this session.—The prospectus of the 
“ Chicago, Detroit, and Canada Grand Junction,’’ has been issued. 
This line will be fifty seven miles in length, and will, when com- 
pleted, connect Chicago by the Michigan Central with the Grand 
Trunk. The works are described as in active progress, although 
a large portion of the capital has yet to be obtained. Messrs. Baring, 


Glyn, and Hodgson, are the promoters, and they promise a minimum | 


dividend of 9 per cent.!—Another railway project has broken down for 
the present. The Dumfries Courier understands that the committee of 
the proposed railway from Castle Douglasto Kirkcudbright have come 
to the conclusion that it would be more pradent, in the meantime, to 
delay further procedure, in respect of the insuperable difficulty 
anticipated in raising funds in the locality, in consequence of the 
Earl of Selkirk, the greatest landholder of the district, having, in 
the meantime, disapproved of the schemp.—The Lancashire and 
Yorkshire Company have resolved to extend the advantages of the 
electric telegraph throughout their system, with the view of working 
their traffic with greater economy, speed, and safety. The plan 
intended to be adopted is as follows :—When a train leaves Wigan 
for Bolton and Manchester, Wigan will telegraph to Hindley, 


“ Train on,” and put up the danger signal, or semaphore, to prevent 


any train passing the station till Hindley telegraphs back, ‘ Line 
clear,’’ which will be done as soon as the train has passed that 
station. Wigan then drops its signal, the semaphore being raised 
at Hindley, which will also have telegraphed to Westhoughton, 
and the trains both on the up and down lines are thus handed from 
Station to station along the line with great facility; and as the 
Stations are seldom above three or four miles apart, it will enable 
trains to run at intervals of even five minutes without the possi- 
bility of a collision. The works throughout the company’s lines 
have been entrusted to the Magnetic Telegraph Company, and will 
be executed under the superintendence of Sir Charles Bright, who 
so successfully laid the Atlantic telegraph last year. Sir Charles 
intends to adopt all the latest improvements in the insulation of 
the wires, while the instruments will be made with due regard to 
accuracy and speed. The Magnetic Company will take this oppor- 


| early next year as the breaking up of the ice will permit, so as to 


| minute, 


direct lines of communication between Liverpool and the chief | 


towns in Lancashire and Yorkshire, while smaller places will derive 
benefit from the branches leading from the main lines or circuits, 
Upwards of 100 additional stations will soon be included in 
the new system. This Magnetic Company will probably be | 
rather a formidable rival of the Electric and International.— 
The American Legislature has got “ fogged’’ on the subject of 
the Pacific Railroad. It seems that at the date of the last mail a 
special committee of the House of Representatives had “ voted 
down” all propositions looking to its construction, leaving to be 
acted upon by the committee only Mr. Stevenson's resulution— 
** that it is impolitic to embark in the construction of any road at 
this time.” The Senate had indicated its preference for the forked 
plan—three eastern branches all reuniting a few hundred miles 
west of St. Louis. ‘ But,’’ says a New York paper, “ the original 
bill has been so amended and re-amended that the senators are 
absolutely lost in a fog, and have agreed, therefore, in order to sce 
the way clearer, to have the bill sent to the pritter. This will 
help to kill time, and to lessen the chaices of the bill passing at 
all, in any shape.”—An American paper states that, on the wedding- 
day of a railway clerk, a novel salute was given him. Fifteen or 
twenty locomotives were brought up standing on a switch at the 
depot, and as the train bearing the happy pair passed by, the 
whistle on each locomotive was made to give a simultaneous 
blast, the like of which was never heard in the vicinity before.— 
A plan has been laid before the Spanish Cortes for the construc- 
tion of a railroad to connect Madrid with Portugal by way of 
Badajoz.—The Emperor of Russia has by a ukase organised a 
railway committee to consider and repoit on all questions con- 
nected with railways in Russia, The committee, over which 
Count Nesselrode is to preside, is composed of Count Strogonoff, 





Baron Meyendorf, Baron Lieven, and the Engineer Generals Gers- 
feld, Todleben, Timachoff, Melnikoff, and Kerbedz.—The report of | 
Sir Macdonald Stephenson, on the result of his personal inquiries 
in Smyrna and Constantinople, has been received, from which it 
appears that the first section of the railway of forty miles out of 
Smyrna will be opened in September next. 


Granp Trunk or Canapa.—The Canadian News publishes 
as a supplement a diagram exhibiting the exact state of the works 
of the Victoria Bridge, on lst December. At that date, all the 
twenty-four piers, except three, had been completed. Two of 
these piers have been built to the height of 6 ft. above water level, 
thereby rendering their early completion in the ensuing season a 
matter of easy accomplishment. The third pier has not yet been 
begun, but, as stated by Mr. A. M. Ross (who, conjointly with 
Mr. R. Stephenson, M.P., is engineer of the bridge), in a report 
dated the 6th of December, 1858, it will be proceeded with as 





ensure its early completion, if practicable, early in September 
next. We also learn from the same authority that twelve tubes are 
now fixed and complete in their places. The iron for five more 
(including the centre space of 320 ft.) is in Canada, and it is 
expected they will be erected by April next, leaving eight tubes to 
be erected during the ensuing autumn; but Mr. Ross does not 
expect that, even under favourable circumstances and in the absence 
of any unforeseen casualty of much consequence, the bridge 
can be opened for traflic before 10th November, by Messrs. Peto, 
Brassey, and Betts. In illustration of the magnitude of the 
operations carried on at the bridge, Mr. Ross mentions that, owing 
to the havoc made to the dams by the ice in April last, the 
masonry of No. 13 pier did not commence until the 28th of 
August, and in No. 12 dam the first stone was not laid until the 
16th of September. Nevertheless, the former was completed on 
the 26th of November, and the latter on the 4th of December— 
the time occupied upon the latter being seventy days, working 
about eighteen hours each day. The amount of masonry in this 
pier exceeds 12,600 tons, requiring an average of 10 tons being 
placed in position in each hour, exceeding 2 cubic feet per 
During the period just stated, six piers were in progress ; 


| and the masonry placed in position on them exceeded | ton per 





tunity of extending the wires for public benefit, and purpose giving 


minute. To supply this demand, four locomotives, 142 horses, 
six steamboats, seventy-two barges (manned by 500 hands), and 
2,560 men were engaged. 

MANCHESTER, Buxton, MaTLock, AND MIDLANDS JUNCTION. 
—The ordinary half-yearly meeting of the above company was 
held on Wednesday, at the Midland Hotel, Derby; Sir Joseph 
Paxton, M.P., in the chair. Mr. Wragge (secretary) read the ad- 
vertisement convening the meeting, and also the report. The latter 
simply stated that the dividend would be at. the rate of Is. 4d. per 
share, and also named the retiring directors. The chairman said 
—The first resolution is to move that the report now read, 
together with the statement of accounts, be received and adopted. 
I have little more so say this time than I have had on former oc. 
casjons. I have always one theme, the desirability of an extension 
of the line. At present I am sorry to say there is no better pros- 
pect of it than there was at our last meeting, although it is true 
that parties from London have come down to the neighbourhocd, 
and were very anxious to woo us; but on inquiry we found that 
they had not sufficient dowry to carry out their intentions in a 
satisfactory manner to us, though we were anxious to see parties 
come forward who would make a good line between Rowsley and 
Buxton, which is most desirable. I have always been most anxious 
that this should be done, and I have confidence that some day— 
and that no distant day—it will be; for, depend upon it, there 
will be a push to make an alliance with us, and we shall be 
united to some greater interest long before our present engage- 
raent is terminated, and we are at liberty to be married. I am 
happy to say that the state of the line and works is good, 
the traffic is satisfactory, and has been gradually improving for 
some time past. I move the resolution which I have just read. 
Mr. Tootall, deputy chairman, seconded the motion, which was car- 
ried unanimously. A dividend of Is. 4d. per share, payable on 
the 12th inst., was then declared. The proceedings terminated 
with a vote of thanks to Sir Joseph Paxton for presiding. 

Raitway Accipents. — Last week as a train from Preston 
was descending a steep incline, through Shap Fells, the axle 
of the first pair of wheels of the engine which was attached 
at Preston, broke. Most providentially the engine attached 
at Lancaster was the leading one, or, doubtless, a most awful 
casualty would have ensued. The disabled engine bumped 





fearfully during the descent of the incline, and would, no | 


doubt, have run off the line, and most likely have been precipi- 


tated over the viaduct at the bottom of the gradient, and taken | 


some of the carriages with it, had it not been for the Lancaster 
engine, which retained it in its place until the train was 
brought to a standstill, when, the necessary precautions having 
been taken, the train proceeded safely to its destination.—Mr. John 
Monteith, farmer, Goukhill, near Falkirk, was killed on the 
Scottish Central Railway on Saturday afternoon. He had been 
at Auchenbowie, collecting an account, and on coming home 
crossed the Scottish Central Railway, at the Alloa Junction, when 


a train coming from Stirling struck him and killed him on the 
spot, cutting off his arm and leg, and otherwise mutilating him.— 
A high bridge on the Ulster Railway, between Armah and Tynan 
station, has given way, about one-half falling out. Communication 


| is, however, kept up between Belfast and Monaghan, and active 


| steamboats, plying a' 





preparations are making to rebuild the bridge. No accident 
attended the fall.—On Sunday evening, about eleven o'clock, the 
goods station at Keith, on the Great North of Scotland Railway, 
was discovered to be on fire, and before assistance could be ren- 
dered the whole building was burned to the ground. A large 
quantity of goods, including two parcels of naphtha, as also the 
account books, were destroyed. The agent at the station in the 
employment of Pickford and Co, and whose books were in 
an unsatisfactory state, decamped on Thursday, and rumours are 
floating that his disappearance is connected with the fire—About 
half-past seven on Monday evening an accident occurred on the 
Great Western Railway betweei the Shiffnal and Oaken Gates 
stations, and some seventeef miles from Wolverhampton. There 
is & siding abou: half-way between the two stations named, and 
the engine in passing it caught tipon some wagons which had been 
imperfectly shunted. The locomotive tefider and first carriage 
were thrown off the rails, and right actoss the line. The passen- 
gers were necessarily much shaken, but, with the exception of some 
four or five, who were rather severely bruised, and the shock 
which all received, they sustaied no damage. The through 
traffic was of course interrupted for several hours.—An acci- 
dent, not in itself serious, but resulting indirectly in the death 
of one of the passengers, occurred on Tuesday morning to the 
8°15 express train from Southport to Manchester. The train was 
approaching the Dixon Fold station at a reduced speed, in order to 
stop at the Clifton Junction, when the guard’s van, which was in 
the rear, got off the rails. The accident was immediately dis- 
covered by the officials, and the train was stopped, the guard having 
previously jumped from his van, which had been swung against a 
bridge, and considerably shattered. The van was then uncoupled, 
in order that the other portion of the train might proceed without 
delay to Manchester. Whilst this was being done, Mr. Jolly, of 
Appleby Bridge, who was in a second-class carriage, looked out to 
see what had happened, and his hat was blown off. He imme~ 
diately attempted to open the door to fetch it, but was strongly 
urged by the other passengers to remain in the carriage. He per- 
sisted, however, in getting out, and while he was walking towards 
his hat on the down rails, a train from Manchester came by at a 
rapid speed, and he was literally dashed to pieces. With the ex- 
ception of the guard’s van, the train sustained very little damage. 
The brake-rod underneath the carriage next the van was broken, 
but the injury to the carriage itself was very trifling. 

Raitway Benevocent Institution.—The first public dinner 
of the Railway Benevolent Institution will be held at the Free- 
masons’ Hall, on Wednesday, March 16, when Mr. Locke, M P., 
will preside. A large number of influential chairmen, directors, 
general managers, and secretaries will be present. Among those 
who have already consented to become stewards we notice the 
following :— Messrs. Herbert Ingram, M.P., Ralph Ward Jackson, 
George Grenfell Glyn, MP., Horatio Love, H. W. Wickham, 
M.P., Henry Tootal, J. R. M‘Lean, A. C. Sherriff, K. Morison, 
C. KE. Stewart, Daniel Gooch, R. C. Chawner, H. Cook, and 
T. Brassey. This promises well for the objects contemplated. It 
has long been felt that an institution of the kind should be esta- 
blished, and we cannot doubt that the very general interest felt by 
the directors and superior officers of railways in the welfare of the 
humbler employés will be regarded with pleasure and gratitude by 
all concerned. 





TRAFFIC RETURNS. 




































Week Miles 

ending open. 1859. 1858, 
Bristol and Exeter........scccesees coos Jom. 16 117 5,093 4,913 
Cork and Bandon .......... a 20 281 259 
Cork, Blackrock, and Passage - es a 6 202 183 
Edinburgh and Glasgow ........ s oe 2 BS 5,098 §8= 4,812 
East Anglian .......0.00 » 2 — { 840 
East Kent ........ oseceo og 19 wad _ 
East Lancashire ..... coose yp 23 Ill 6,309 6,207 
Eastern Counties . » 30 — 23,184 22,069 
Glasgow and South-Weste Scocess gp OCU 6,679 5,907 
Great Northern .. ooo yp 23 283 22,972 22,044 
Great Western... «+ y, 30 466 26,705 25,645 
London and Blackwall ...... see @ 5 1,232 1,230 
London and North-Western ereseoe 99 23 701 69,921 55,752 
London and South-Western............ eo 595 30 239 12,724 11,701 
London, Brighton, and South Coast....... ,, 20 202 11,623 10,949 
Lancashire and Yorkshire ........+.... 4, 30 289 23,260 20,050 
Manchester, Sheffield, and Lincolnshire... ,, 30 173 10,406 9,178 
Manch., So. Junc., and Altringham......  ,, 30 — 822 792 
BIGIARS 0 ccvccrere socccce ee - » 30 G6i4 33,115 31,208 
Midland Great Western ° coco pp 23 177 3,383 = 3,352 
North British .......0...cee08 cose gp SS RD 5,370 4,895 
North London .........ceeeceeeeeeeeees » 30 9 2,123 2,205 
North Staffordshire ......sesesessseeeee y, 22 233 6,835 6,009 
North Devon .....cccceseves cceee gp OO 35 335 315 
North Eastern .....++..... ere ose cocecess 5, 29 736 32,649 30,634 
Oxford, Worcester, and Wolverhampton... ,, 3) o4 4,115 3,731 
Scottish Central .. ...... os eee yp 23) 532,670,440 
Shrewsbury and Chester ........ coe 99 28 49 2,729 = 2,37! 
Shrewsbury and Birmingham ... coe yp 8 29 1,566 1,502 
South Eastern ...ccce.s.-ceee coo gp 20 = S01 16,293 16,171 
Scottish North-Eastern........ cocoe pp BS OU 3,445 3,425 
Waterford and Kilkenny ..... ocecce sooce gf BS 3L 204 320 

COLONIAL AND FOREIGN. 

Buffalo and Lake Huron .............+-. dam 7 161 1,221 871 
Grand Trunk of Canada .... » 8 880 6,043 =5,960 
Great Western of Canada » 14 204 6,171 8,440 
Great Luxembourg ......+e+++. cose cg OO CODD 1,768 808 
Sambre and Meuse.........seesesesevsse 99 28 68 1,220 1,007 
West Flanders .........ese-e0 coco pp 75 751 659 





ConsuMPTION OF SMOKE ON BOARD STEAMBOATS.—On Friday an 
experimental trial took place on the river, in order to test the re- 
lative merits of recent inventions for enabling steamboat furnaces 
to consume their own smoke. A few weeks since the directors of 
the Woolwich Steam Packet Company were summoned at the 
Greenwich police-court for an infringement of the act, and it was 
then arranged that experiments should be carried out in the presence 
of the magistrate and Mr. Bodkin (who prosecuted the case), as the 
company pleaded that they had constructed a new description of 
furnace door which would prove more ellectual than Stratton's 
patent, which is used by the Citizen Steamboat i Accord- 
ingly, at 11 o'clock on Friday, the Sybil steam vessel, .tted up with 
the invention, left Woolwich, and embarked at Greenwich Mr. Traill 
(magistrate), Mr. Bodkin, Mr. Patridge (assistant chief engineer 
at Woolwich dockyard), Mr. Beardmore (manager of the works of 
the General Steam Navigation Company, Deptford), Mr. Stratton 
(patentee of a smoke-consuming apparatus), Mr. Brocklebank, and 
other gentlemen, including several directors of the ey The 
Sybil performed several passages up and down the river, the furnaces 
being supplied with the description of coals producing the most 
smoke (Hartley's), and Stratton’s patent apparatus, and also the in- 
vention of the company, was carefully tested. One of the iron 

hove bridge, accompanied the Sybil part of the 
distance, being fitted with Stratton’s patent, and it was stated that 
the furnace was supplied with the same description of coal as the 
Sybil. Some doubts were expressed upon the latter point, and Mr. 
Bodkin being determined to sift the matter, left the Sybil and went 
on board the iron boat, when he ascertained that the tiremen were 
using the best description of Welsh coal, which is entirely smokeless. 


| The result of the experiments was highly favourable to the invention 


of the company, and that of Mr. Patridge, assistant chief engineer 
at Woolwich dockyard; and Mr. Bodkin expressed an opinion that 
the object of the prosecution had been gained, as the plan was 
effectual for that purpose. [We take the above from the Lzpress, 
but we have heard that the “ invention of the company” is, in fact, 
nothing more than the perforated fire-door of Mr. Williams. ] 
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Tuts invention, by Robert Hislop, jun., of Preston Pans, N.D., re- 
lates to an arrangement of apparatus, whereby wheat and other 
grain and seeds may be dressed and cleansed or separated into dif- 
ferent qualities. 

Fie. 1 is a vertical section taken through the right-hand or fanner 
end of the apparatus; and Fig. 2 is a front elevation. The main 
working parts of the machine are enclosed by the wooden casing B, 
the upper part of which is fitted with lids or covers C, properly 
hinged. The grain or seed is supplied to the machine by the ele- 
vator E, the upper portion only of which is shown in the illustration. 
The grain or seed is carried up from the reservoir of a threshing 
machine, or other receptacle, by the buckets F, and deposited in the 
hopper or shoot G; the lower end of this hopper opens into the 
conical duet H, which serves to enclose a portion of the main hori- 
zontal shaft I. Motion is communicated to the shaft I by means of 
the belt J, or by a handle fitted thereto. A wooden drum L is titted 
to the shaft I, which extends along the greater portion of the shaft 
within the casing B. ‘To the periphery of the drum L is secured the 
helix M, which is formed of sheet iron or other suitable material, 
and extends from one end of the drum L to the other. The drum 
and its helix is enclosed from end to end by a covering of wire 
cloth N. This covering is of ditlerent degrees of tineness according 
to the kind of grain or seed to be dressed. The cloth having the 
smallest meshes being made to encompass the left-hand extremity of 
the screw, the coarser qualities of cloth are then put on in suc- 
cession, the coarsest of ail being at the right-hand extremity of the 
cylinder. The feeding end of the wire cylinder has fastened to it 
the sheet iron cone O, the apex of which is cut off, the open part en- 
circling the duct H, so that the cylinder may rotate freely round 
the stationary duct, and at the same time prevent the escape of 
the descending grain. ‘The grain or seed as it falls from the buckets 
descends into the cylinder; the rotation of the cylinder causing 
it to be carried onwards towards the other extremity as it follows 
the convolutions of the helix M. During the rotation of the cylinder 
the grain is subjected to the sifting or separating action of the wire 
cloth, and consequently the dust, small extraneous seeds, and other 
foreign matters sutliciently small, pass through the interstices of the 
finest part of the wire cloth. The space below the cylinder N is 
divided into four or other number of compartments by means of 
ee which extend from the casing B; these compartments 
orm so many hoppers, each of which terminates in a lateral shoot, 
to which a sack or other receptacle may be attached. The waste 
matters separated by the tirst division of the wire cloth fall into the 
compartment P, which is separated from the others by the partition 








() and terminates in the shoot R, the passage of which may be closed 
by the metal slide S$, ‘The second compartment which communicates 
with the shoot U, receives the worthless grain and other compara- 
tively waste matters, which fall into a sack or other receptacle, as 
before described. As the grain or seed is carried onwards by the 
screw traverser N, the smaller sized seeds pass through the meshes 
of the medium quality of wire cloth, whilst the largest seeds are 
carried onwards until they pass through the interstices of the coarser 
wire cloth towards the right-hand extremity of the cylinder N. 
The lighter grain or seeds, which are technically denominated “ grey 
size.” are ultimately received into the third compart nent below the 
cylinder, and escape from thence by the shoot V.. The fourth com- 
partment is the receiver for the best quality of grain, which is con- 
veyed therefrom by the shoot W into the sack or other receiver 
placed beneath. Prior, however, to the grain reaching the several 
receivers it is subjected to the action of a current or blast of air as 
a test of gravity, in order to separate more effectually than can be 
done by the sifting or sizing action of a screen the inferior grain or 
seeds from the good. The current of air is impelled by means of 
a fanner across the machine, or in a direction at right angles to the 
length of the sifting or sizing cylinder. The circular casing X 
which encloses the revolving fanner Y projects outwards from the 
front of the machine, the lower part of this casing X forming a 
tunnel Z, which extends in a direction parallel with the stream of 
falling grain. From the cylinder N the grain falls into the hopper f; 
the inclined surfaces of this hopper or receiver conduct the rain to 
the mouth of the tunnel Z, where it meets the stream of air. The 
grain as it descends from the wire cloth cylinder N is caused to fall 
in a thin stream by means of the flap g, which extends along the 
hopper f above the mouth of the tunnel Z. The air enters by the 
ports A, and is regulated as regards quantity by the adjustable metal 
plates ¢, which may be opened more or Tess and retained in that 
position by the screws j. ‘The strength or velocity of the stream of 
air is so regulated that whilst it is strong enough to carry the small 
and light grain onwards, it does not interfere with the descent of the 
heavier grains. The hopper,f into which the two qualities of grain 
fall, is divided into two compartments by a partition; the compart- 
ment nearest the feeding end of the cylinder receives the smaller or 
“grey size” grain, some of which may be of good weight; the 
second compartment receives the larger grain, a portion of which, 
though of full size, may be light. The grain which has passed 
through the “grey size” of wire cloth escapes from the hopper f, 
and descends in a thin stream through the current of air which is 
issuing from the mouth of the tunnel Z. By the action of this 
current the light grain or seeds are blown onwards, and fall upon 
the inclined plane &, from whence they descend to the aperture J, 
which communicates with the third or “grey size” compartment 
beneath. The heavy grain or seeds which are not affected by the 
current of air fall into the trough in which the screw m is arranged, 
the rotary movement of which carries the grain or seeds to the 
opening », which leads to the fourth compartment that is appro- | 








priated to the good grain or seeds. The grain or seeds which have 





stream, and are acted upon by the current of air flowing from the 
mouth of the tunnel Z. The heavy grain falls on to the inclined 
plane 0, and from thence passes down to the opening n to the 
fourth compartment. The light grain or seeds which are separated 
from the “good” by the action of the current of air are carried 
onwards, and fall into the trough in which the revolving screw p is 
fitted ; the motion of this screw conveys the light grain or seeds to 
the opening /, from whence they fall into the third compartment. 
There are two adjustable guards, q and 7, which are hinged to the 
troughs in which the screws m and p work; these guards are for the 
purpose of regulating the quantity of light grain to be taken from 
each size, as may be deemed necessary. Any stones or other mat- 
ters that are too large to pass through the cylinder N are carried on- 
wards by the screw, and discharged into the shoot z at the right- 
hand end of the machine. The lower end of the shoot z is furnished 
with a sliding door 5, to close the aperture when necessary, and 
there are hooks at the sides of the shoot, to which a sack is hung to 
receive any matters that may be discharged through it. The inter- 
stices of the wire cloth N are kept from being clogged up by means 
of a wire brush 6, which extends the whole length of the cylinder ; 
to the back of this brush are jointed the adjusting screws 7, which 
pass through the hinged cap-pieces fitted on the batten D. By 
means of the handles 8, which are fast to the upper extremities of 
the screws 7, the brush 6 may be set at any required angle, so as to 
bear with greater or less force upon the cylinder, and in this manner 
keep the meshes clear of obstruction. 


= ——= 


Liepic on Sewace.—“T am firmly of opinion that if England 
wishes to remain an agricultural country she must use as manure the 
nightsoil and similar residues produced in large cities. This neces- 
sity would be increased in the event of a war with America, when 
the supplies of guano would cease. The price of corn depends upon that 
of guano; and it is most unnatural that, in a country like England, 
the production of corn and meat should be so dependent on the sup- 
plies of foreign manure. The heads of even the most enlightened 
agriculturists have been turned by a theory propounded by Mr. 
Lawes—viz., that nitrogen or ammonia are the most necessary 
ingredients in manure, and that, consequently, solid excrements are 
valuless, the urine alone being of use. These views expose utter ig- 
norance, and prove that in England leading agriculturists do not 
pay sufficient attention to the fundamental principles of chemistry.” 

MANCHESTER STREETS, SMOKE, Raty, &c.—As to the architecture 
in the streets of Manchester, there are few towns, we imagine, where 
the realisation of effect bears so trifling a proportion to the endeavour, 
and, indeed, to the merit of the art. The nearly constant rain, and 
the general smokiness produced perhaps, in some measure, by the 
kind of coal, and great waste in ordinary house-fires, combine to 
produce an effectual screen during any such weather as was 
experienced in Christmas week. As regards the atmosphere, we 


| believe it has been computed that 2,000,000 tons of coal are consumed 


within Manchester and Salford during twelve months, and that, as 
one result, a quantity of the strongest sulphuric acid, amounting to 


| 36,000 tons, is formed in the air in the same period. As to the larger 


contributants to the unsightly and health-destroying nuisance, it 
may be remarked that often a single chimney gives forth smoke 
from 120 tons to 150 tons of coal each week. Moreover, in time of 
rain, there is at the outskirts of the town an appearance 
of discomfort, from the state of many patches of ground that are 
neither properly drained, nor covered with buildings, rapidly as 
ground similarly situated would be near London,—whilst the second- 
rate streets, even in the town, are far too frequently left unpaved for 
long periods. —Builder. 

Tur Great Roman WALL.—The survey of the great Roman 
wall which stretches from sea to sea across the counties of Northum- 
berland and Cumberland has just been completed, after some years 
of labour by the surveyor, Mr. M‘Laughlan, at the expense of his 
Grace the Duke of Northumberland. This really great national 
work, so munificently undertaken by this public-spirited nobleman, 
is remarkable for its painstaking accuracy. It gives us not only 
the direction which the road pursues, but also an accurate delinea- 
tion of the ground over which it runs, and enlarged plans of the 
camps which dot its course, or are found in its vicinity. Some 
years ago such a work would have been found impossible, for our 
method for surveying was then too unscientilic. Fortunately for 
antiquarian science, just at the time when the work was rendered 

ssible, when the principal triangles of the Ordnance Survey had 
een scored upon the hills and plains of the North of England, it 
occurred to the duke to project the enterprise, and engage Mr. 
M‘Laughlan, who had long been engaged upon the Ordnance Survey 
in England and Ireland, to perfect the work. The survey of that 
part of the old Roman road called the Watling-street, stretching 
from the River Swale to the Scottish border, was the tirst of Mr. 
M‘Laughlan’s labours. The survey, when completed, was presented 
by the duke to the Archeological Institute, who published it in 
1°52. The present enlarged and completed survey is comprised on 
five sheets, and exhibits the entire course of the wall, from Walls- 
end in Northumberland to Bowness in Cumberland, on the scale of 
2 in. toa mile. Independent drawings are given of all the camps 
and other features of especial se ery upon an enlarged scale of 
10 in. to the mile. The entire length of the wall is seventy-three 
miles and a half; and by the due study of the map we may, for the 
first time, comprehend the skill which designed this great barrier to 
the north. Mr. M‘Laughlan has accompanied it with a memoir, in 
which he gives the results of his personal pbservations, all of much 
value, particularly as regards the Celtic etymology of ancient names. 








passed through the wire cloth of the larger mesh fall in a thin | —Cumberland Pacquet, 
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YD TAYLOR’S IMPROVEMENTS IN 
SCREW STOCKS. 


PATENT DATED JuNE 10, 1858. 


Messrs. Thomas Chatwin and Charles Taylor, of Birmingham, 
have patented a method of constructing screw stocks, wherein three 
dies are situated in the stock, nearly in the directions of radii to the 
axis of the rod or bar on which a screw is to be cut by the said dies. 
One of the said dies is ordinarily stationary, and the other two are 
made moveable, being capable of a sliding motion, so as to approach 
to and recede from the stationary die; this motion is necessary 
during the cutting of the screw, and also for the making of screws 
of different diameters, having the same pitch of thread. ‘The sliding 
motion of the moveable dies is effected in the manner represented in 
Figs. 1 and 2; Fig. 1 being a plan, and Fig. 2 a side elevation of a 
screw stock made according to this invention. 


CHATWIN A) 













Onf{the handle a of the screw stock, and near the body of the stock, 
a screw 6 is cut, and a screw box or nut c works on the said screw 
6; two sliding bolts d, d, work in holes in the body e of the stock, 
the said bolts d, d, bearing at one end against the dies f/f, and at 
the other end against the washer g interposed between the said bolts 
and the said screw box or nut c; on turning the screw nut c in one 
direction the bolts d, d, are urged forward, and the moveable dies 
J, J, are thereby caused to advance and approach the fixed die h; on 
turning the screw nut ¢ in an opposite direction the dies f, f, are 
permitted to retire. Instead of making a loose screw nut work on 
the handle, the handle is sometimes made to screw into the stock, and 
by its advancing motion to urge forward the moveable dies. 

This modification is illustrated in Fig. 3, wherein i represents the 
handle of the stock, having a screw & formed at its end. The end of 
the screw & bears against a cross bar /, which in its turn bears against 
the ends of the moveable dies m, m. By turning the handle? in a 
direction proper to drive home the screw 4, this screw advances in 
the body of the stock, and pushes before it the cross piece /, and dies 
m,m. All three of the dies are sometimes caused to advance si- 
multaneously. <A screw stock constructed according to this modi- 
fication of the invention is represented in plan in Fig. 4, and in 
section in Fig. 5. ‘The three dies are marked r, and the outer ends 
of the said dies are inclined as shown at 7'. The said dies r slide in 
radial slots formed in the body s of the stock; ¢ is a ring, the outer 
cylindrical surface of which has a screw thread cut thereon, which 
engages with the concave screw 1, in the body of the stock. The 
inner face of the ring tis inclined, as shown at ¢', the said inner 
inclined face ¢' bearing against the inclined ends r' of the dies r. 
By turning the ring ¢ in a direction proper to depress it in the body 
of the stock, the inclined face ¢' of the said ring pressing upon the 
inclined ends r' of the diesr, forces them towards the centre of the 
stock. By turning the ring ¢ in a direction proper to raise it from 
the body of the stock, its presssure upon the dies is relaxed, and the 
said dies may recede from one another In order to facilitate the 
screwing and unscrewing of the ring t, a series of notches v are made 
in its edge. A spanner w, the acting part w! of which is of a semi- 
circular form, is used to effect the turningof the ring t The said 
spanner w has a claw x on its end, which may be made to engage in 
one of the notches v, in the manner represented. 









Pactric Ramway.—After much political engineering in the 
United States Congress, the bill for the construction of the Pacific 
Railway has been lost. 

Bririsu CotumBiA.—By the last news from Fraser River, we 
learn that the gold mining operations had almost entirely ceased. 
The river had frozen, supplies cut off, and several miners had 
perished from the cold. 

ForriGn JorrixGs.—A new suspension bridge, recently erected 
over the Garome, at Marmande, having been a few days back sub- 
jected to the usual tests, could not withstand the weight, and the 
mason work split in several places. The engineers are of opinion 
that it must be entirely taken down and rebuilt.—Lieutenant Maury 
states upon the authority of Colonel Graham to the department at 
Washington, that the shipping and commerce of Lake Michigan 
amounts to 218,000,000 dols. He also states that the value of the 
shipping and commerce passing over the St. Clair Flats averages 
daily, for 230 days of each year, 1,128,225 dols. At this estimate, 
112 vessels, valued with their cargoes 10,000 dols. each, must pass 
over the Flats daily. He states the value of the lake commerce to 
be 200,000,000 dols. to each lake, except Lake Erie, which is esti- 
mated at 300,000,000 dols. Another statement made by the lieu- 
tenant is, that if the supply of the lakes were cut off. and evapora- 
tion stopped, it would require an outlet as large as the Mississippi 
river 112 years to exhaust the water of the lakes.—On dit that the 
power of straw as a conductor of electricity has been proved in the 
south of France.—The Journal de Constantinople mentions that it is 
in contemplation to have a Universal Exhibition at Constantinople 
in 1860. The proposition is said to have been favourably received 
by the ditferent embassies, and a company have come forward to 
erect the building for the purpose. 
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OWEN’S IMPROVEMENTS IN RAILWAY WHEEL TYRES. 


PATENT DATED JuNE 3rpD, 1858. 
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A portion of this invention, by Robert Owen, of Rotherham, 
Yorkshire, consists in rolling the tyres for railway wheels to an 
uniform inside and outside diameter by the simultaneous action of 
inside and outside rolls, whereby they are rendered true, and boring 
or turning becomes unnecessary ; in the employment of more than 
one outside and one inside roll made to act simultaneously or other- 
wise upon the tyres of railway wheels, and in imparting motion to 
both inside and outside rolls simultancously at one operation. 

In Fig. 1, A, A, A, are outside rollers which are moved to and 
from the centre by screws or circular inclined planes B, B, B, which 
are bolted to the moveable ring C, which ring has affixed to it a 
toothed segment D, shown in Fig. 2, and working into a worm or 
screw E, which is keyed on one end of the shaft F; on the other end 
of the shaft is clutched a toothed bevel wheel G, which works into a 
second toothed bevel wheel H, which is keyed to one end of the 
revolving shaft I, thus causing the ring C to move at pleasure in the 
direction indicated by the arrow, carrying with it the circular in- 
clined planes B, B, B, thus causing the frames L, L, L, to move 
towards the centre. By throwing out of gear the bevel toothed wheel 
G, and throwing into gear the bevel toothed wheel M, by the action 
of the clutch box N, the ring C will be caused to move the reverse 
way, and bring back the frames L, L, L. O is a hand wheel, which 
may be also used to convey motion. The ring C is supported by 
friction rollers. P, P, P, are inside rollers moved to and from the 
centre by the action of the cone Q, which cone is forced down by the 
screw nut R; this operation will cause the frames §S, S, 8, carrying 
the rollers P, P, P, to move outwards. When the screw nut is 


turned the contrary way the spring T will force up the cone Q, and | 


as the cone is coupled to the sliding frames 8, 8, 8, by the T-headed 
bolts U, U, U, the frames 8,8, 8, and consequently the rollers 
P, P, P, will be drawn inwards. V and V! are spindles or shafts, 
the former carrying the outside and the latter the inside rollers; W 
is the main shaft revolving in the footstep h, on which is keyed the 
yinion W', and which pinion drives (by connection with pinions 
Vil, Will) six shafts, the two V and V: being the only one shown 
in the section. It will be seen that the bolt X (shown also in 
transverse section Ut) is not carried round by the shaft W; Y is the 
face plate, which is a fixture supported by three girders a, a, a, only 
one of which is shown in section; Z is the tyre to be rolled. The 
shafts V and V; work in the moveable footsteps c, c, on the frame d, 
which is secured to the bracket ¢ by the bolts f; f, in such manner as 
to allow of its being carried to and from the centre by means of the 
rack g, and the pinion gi. The machine is driven by the usual 
means, & being a fast pulley, and ki a loose one; 7/ is a spur pinion 
gearing into a spur wheel on the shaft m, upon which shaft is keyed 
a bevel pinion n, gearing into a bevil wheel 0, keyed fast on the 
shaft W. 

The patentee has not always found it necessary to drive all the 
inside rolls, but sometimes only one; and again, it is in some cases 
desirable to drive all the outside rolls, and sometimes only one or 
two of them. Driving one of either inside or outside is sometimes 
found sufficient to carry the tyre through, and thus give motion to 
the others by friction. The novelty in this part of the invention is 
the rolling of the tyre to one uniform inside and outside diameter by 
the simultaneous action of inside and outside rolls, and also by these 
means rolling the tyre perfectly true, so that turning or boring 
inside or outside is rendered unnecessary. 


IRONS’ IMPROVEMENTS IN THE MARINER’S 
COMPASS. 
PATENT DATED 8TH JuNE, 1858. 


Tuts invention, by David Irons, of Cornwall-terrace, Deptford, has 
for its object improvements in the mariner’s compass, and consists 
in the so constructing a compass that its needle shall at all times 
point due north and south. For this purpose the card of a compass 
is constructed with three magnets or needles; one needle is of the 
ordinary kind, and fixed on the card to point north and south, the 
other two magnets are fixed to the card at right angles to the other 
needle or magnet. The‘north end or pole of one of the two additional 
magnets is outwards, and placed to the west of the north end or 
pole of the first-mentioned magnet or needle. The third magnet has 
its south pole outwards, and in position it corresponds with the east 
point on the car. 

Fig. 1 shows a plan of a compass card, the several magnets applied 
thereto being shown in dotted lines; Fig. 2 shows the arrangement 
of magnets when the compass card is to be used in ships constructed 
of wood; Fig. 3 is the arrangement of magnets applied when the 
compass is intended to be used on board ofa ship or vessel con- 
structed of iron, or a wooden ship sailing in high latitudes north or 
south; Fig. 4 shows another arrangement of magnets suitable to be 
used on board a ship or vessel constructed of wood or of iron. a, a, 
1s the main or ordinary magnet, with its poles pointing north and 
south ; bis another magnet, having its south pole outwards, and 
pointing to the east; ¢ is another magnet, with its north pole out- 
wards, and pointing west, and such two additional magnets b, c, are 
fixed on the compass card on the line pointing east and west, as 
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| shown at Fig. 2. When a compass card constructed according to 
| the invention is intended for use on board a ship or vessel constructed 
of iron, then it is preferred to apply, in addition to the combination 
of magnets a, 5, c, four supplemental magnets, as is shown in Fig. 3. 

Fig. 4 shows another method of arranging magnets for a compass 
card. There is tle same application of the combination of magnets 








| a, 6, and ¢, as shown in Figs. 1, 2, and 3, together with the supple- 
| mental bent magnets d, d', d', d3, of which, by preference, four are 
used. In some cases bent magnets are applied in addition to the 
combination of magnets a, 6, c, around or near the outer edge of the 
card, as shown at Fig. 5, where an arrangement of compass card, 
snch as is shown at Fig. 3 is represented, but with the addition of 
four bent magnets e, e!, e®, e3, at or towards the edge of the card, and 
having their magnetic poles pointing as shown. It is preferred to 
mount the compass card in a bowl of cast iron, and to line the box, 
case, or binnacle containing it with wrought iron. 








EASTERBROOK’S IMPROVEMENT IN RATCHET 
BRACES. 
PATENT DATED 9TH JuNE, 1858. 
Tuts invention, by John Easterbrook, of Sheffield, consists in 
letting into the bow in which the ratchet lever is made to terminate, 


FIGA. 





a toothed spherical sided wheel, which is acted upon by a spring or 
other paul let into the lever. The toothed spherical sided wheel is 
retained in the bow by a collar secured by screws. 








| The brace thus formed, while it possesses all the advantages of an 
ordinary ratchet brace, can be used to bore in positions where a 
brace with a straight sided ratchet wheel would be inapplicable. 
Fig. 1 is a view of a brace, showing the paul and its spring in 
dotted lines; @ (in each Fig.) is the spherical sided wheel, and 6 is 
the bow in which the lever ¢ terminates. It is manifest that what- 
ever angle the drill stock d may be at, the operation of the brace 
| will be eilective. 
| Fig. 2 is a similarly constructed brace, with a simple paul, not 
| acted upon by a spring. The paul is free to move back to clear the 
| teeth of the wheel when the lever is moved in one direction, but is 
| instantly engaged when the lever is moved in the opposite direction. 
Fig. 3 shows a brace constructed with the improvement, and fur- 
nished with a double paul lever. It will be seen that the levers and 
| pauls are so formed and fitted, that while one paul is turning the 
drill stock, the other moves round and takes into a new tooth ready 
for turning it when the action of the first ceases. In their open 
| position as a duplex lever they are of great advantage in drilling 
| small holes rapidly, saving, as they do, one half of the workman's 
| time. 





Tur Loss or Tue Czar SteaAmen.—The Czar steamer lost, some 

days since, was built a few months ago by Messrs. Martin Samuelson 
| and Co., iron shipbuilders, of Hull, and was admired as one of the 

most perfect models of workmanship, as well as one of the largest 
vessels ever built in Hull, being 740 tons burthen. She was provided 
with a patent lifting screw, and contained almost every improvement 
which engineering science has lately discoved. Her internal decora- 
tions were most superb. 

Trave or Vicrorta.—The total estimated population of this im- 
portant part of the Australian continent in 1856 was 348,460, viz., 
221,918 males and 126,542 females. ‘The revenue amounted to 
£3,741,194, and the expenditure to £3,481,128. Of the revenue 
£1,282,575 accrued from Customs duties, and £466,298 from gold. 
1,920 vessels, of 538,609 tons, entered inwards, and 1,959, of 538,362 
tons, cleared out ; 214 of these vessels came from the United King- 
dom, and 1,552 from the British colonies, 55 from the United States, 
and 99 from other foreign countries; 489 vessels, of 57,571 tons, 
were registered at the various ports in 1856. The value of the im- 
ports into Victoria in 1856 was £14,962,269, and that of the exports 
(including gold) £15,489,760. The imports from the United King- 
dom amounted to £7,691,995, and from the British colonies to 
£5,218,000. The exports to Great Britain alone amounted to 
£12,825,254, and to the colonies £2,501,057. The items of the ex- 
ports from Victoria include gold, £11,943,458; horses and cattle, 
9,121, valued at £72,662; sheep, 76,030, valued at £61,900; salted 
| provisions,478 tons, valued at £21,167 ; specie, £986,360 ; tallow, 879 
| tons, valued at £35,980; and wool, 21,968,174 lb., valued at 
| £1,506,613, 

Trave, &c , or New Sourn Watus.—The total population of the 
| 
| 


colony of New South Wales, in 1856, was 266,189 ; 16,001 emigrants 

arrived in 1856. The revenue was £1,986,553, and the expenditure 

£1,835,134; 1,143 vessels of 321,679 tons entered inwards, of which 

106 were from England, 123 from New Zealand, 33 from the South 

Sea Islands, and 32 from the United States ; 1,219 vessels of 336,113 

tons cleared out; 24 vessels were built, and 9,409 tons registered in 

1856. The imports are valued at £5,460,971, and the exports at 
| £3,430,880. The value of the imported produce of the United 
Kingdom was £3,140,873; the value of the exports to the United 
Kingdom was £1,660,187. New South Wales in 156 exported 
84,086 tons of coals and coke, 42,463 ounces of gold, 4,125 horned 
beasts, 128,503 gallons of = 82,120 ewt. of tallow, 894,660 Ib, 
of tea, 230,430 Ib. of fig and Cavendish tobacco, and 18,976,300 Ib. 
of wool, valued at £1,303,070; 981,000 sovereigns, 478,000 half- 
sovereigns, and 2,550 bars or ingots were issued at the Sydney Mint, 
and £940,480 worth of dust or gold was received for coinage. The 
coal produced was 189,960 tons, and the value of it £117,907. There 
are 1,106,722 miles of post-roads. 

TRADE oF TASMANIA AND New Zeatanp.—The blue-book shows 
that on the 31st of March, 1857, the total population of Tasmania 
was 81,492. The public revenue in 1856 was £415,913, and the 
public expenditure £439,708. Customs duties yielded to the revenue 
£133,826; licences, £26,156; port and harbour dues, £5,515; and 
the receipts from the Immigration Commissioners, £100,000 : 934 
vessels, of 157,826 tons, entered inwards in 1856, and 945, of 156,396 
tons, cleared outwards. The total value of the imports was 
£1,442,106, and that of the exports, £1,207,802. The princi pal ex- 
ports were—Flour, £143,388; fruits and preserves, £42,45: 5 gold 
ore, £21,025; grain, £118,425; horses, £37,325 ; sperm oil, £53,640 5 
potatoes, £19,581; timber of all kinds, £112,753. Of New Zealand 
the population (1856) was 48,193. The revenue was £188,828; 326 
vessels, of 85,748 tons, entered inwards, and 323, of 82,991, cleared 
outwards. The imports were £710,868, and the exports, £318,433. 
The exports from the colony included £30,000 of bullion and coin, 
£21,108 of wheat, £18,591 of Kauri-gum, £10,958 of copper ore, 
£10,515 of oil of all kinds, £19,958 of potatoes, £23,008 of timber, 
£146,072 of wool, and £57,040 of wood ware. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


ON THE TUBULAR SYSTEM. 


Srr,—In my last week’s communication I pointed out the facts, 
not only of the rapid diminution of the evaporative power of tube 
surface, from the first to the last foot of the tube’s length, but to 
the small amount of evaporation produced, with the exception of 
the first portion adjoining the fire-box or furnace, I have now to 
examine the cause of these evils and to point out the remedy by 
which tube surface may be made more available. 

We have here to consider the effect of the current of hot 
gaseous products of combustion passing through the tubes in a 
rapid current. Gaseous matter parts with its heat very slowly as 
compared with metallic bodies. T hese latter, being good conduc- 
tors, give out their heat by radiation and conduction, neither of 
which exists in gaseous or zriform bodies. These, on the con- 
trary, are bad conductors, having little, if any, radiative power. 
The atoms of metallic bodies being in close and continuous con- 
tact with each other, this contact facilitates the transmission of 
the heat from atom to atom; in other words, by conduction, 
Those of gaseous bodies, on the other hand, having great mobility, 
infer se, cannot, in the same sense, be said to be in contact ; they 
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are, in fact, self-repellent, that being the very element and con- 
dition of all gaseous or wriform matter 
worst possible conductor, parting with its heat by mere contact with 
other and colder bodies, coupled with that interchange of its con- 
stituent atoms which is caused either by the mere action of gravity 
(the colder ones descending successively and giving place to 
those that are hotter), or by some force applied in effecting this 
interchange. Heated gaseous matter passing through tubes can, 
then, only give out its heat by mere contact with the surface of the 
metal. In this case, radiation is out of the question, and the 
power of gravity is neutralised by the force of the current. 


We here discover the main cause of the small quantity of heat | 
imparted to the iron in the short time oceupied in the passage—the | 


rapid movement in the same plane as that of the tube surface being | A eg : . 
| conceived opinions,” and that “the only way in which we can 


peculiarly unfavourable to the process of giving out heat. The 
two main impediments both to the giving out and taking up the 
heat are here prominently brought into action, namely, the slow 
rate at which gascous matter parts with its heat, and the momentum 
of the current counteracting the interchange of the hotter and colder 
atoms aud strata, Without this interchange, the stratum of heated 
matter first in contact with the iron surface of the tubes, after part- 
ing with its heat, or any portion of it, must, of necessity, still re- 
min in contact, and in the same position, and this without 
reference to temperature. Interchange of position will also appear 


the more impossible when we consider that there is but the fraction | 


of a second of time in which the operation could proceed from 
one end to the other of a 5-ft. tube. 


We have here, then, a rational and practical explanation of the | 


fact, that a current of heated products entering a 5-ft. tube, at a 
temperature of melting zine (700 deg.) will issue to the chimney 
at 600 deg.; thus, in its passage, having given out but 100 deg., 
or, say, one-seventh of its thermometric heat 


That gaseous or eriform matter parts with its heat very slowly , 


may be shown by the follow- 
ing experimeut:—A tin ves- 


FIC.3. sel, 6 in, long, with a ther- 


mometer standing in it, as in | 


Fig. 3, was placed over a gas 
burner, and the temperature 
of the air within it raised to 
600 deg. 
withdrawn, it required five 
minutes before the tempera- 
ture fell to 300 deg. Again 


. on being heated to 600 deg., 
oo the tin vessel was plunged 
Ni nto cold water; nevertheless, 

it required some minutes to bring down the temperature to 

300 deg. Here the cold water, being so good an absorber of heat, 

it might be expected that the temperature would be more rapidly | 

taken up. ‘Time, however, we see, was required for effecting the 
necessary interchange between the hotter and colder portions 
of the air in contact with the surface. How much more 
difficult, then, must be the process when the whole heated 
mass was passing rapidly onward, and nothing to check or disturb | 
the momentum of the current? To reduce this to practice, let | 

Fig. | above, represent a longitudinal section, and Fig. 2 a cross 

section of a tube, The several lines are here supposed to represent 

the sections or strata @, b, and e, of the heated products passing 
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through it, entering at a temperature of 700 deg. and issuing at 
600 deg. In this case the outer section @ being next, and in con- 
tact with, the iron tube surface, will give out heat, and be re- 
duced, say to 300 deg., on arriving at the end of the tube. But 
what is to cause any interchange of position between it and the 
other strata bande? Gravity, as already observed, is out of the 





Air, for instance, is the | 














On the heat being | 





question. This will account for the high aggregate temperature 
acting on the thermometer at the exit. But let us further examine 


this. The heat from gaseous matter can only be abstracted by 
direct impact, or mere contact, with the surface to which it is to 
be conveyed, as follows :— 

Ist. By vertical impact, as when the heated products strike 
vertically against the bottom of a vessel containing water, as shown 
by the direction of the arrow at a, Fig. 4. ’ 

2nd. By horizontal impact, as when the heated current strikes 
horizontally against a vertical plate, as at 5, Fig. 5. 

3rd. By diagonal impact, as when the current strikes the plate 
at an angle more or less oblique, as at c, Fig. 6. 

4th. By mere passing contact, and without impact or force, as 
when the heated current passes along in the same direction and 
plane of the plate surface, as at d, Fig. 7. It is needless to point 
out the diminished evaporative value of the latter. Now, this 
precisely corresponds with what takes place in the tubes. The 
current passes like a skater moving along the surface of the ice. 
There is nothing but mere contact ; nothing to cause any inter- 
change of position between the hotter and colder strata. The 
remedy would then appear self-evident, namely, to produce a dis- 
turbance of the straightforward course of the current, and give it 
a more oblique or impinging action against the tube surface. By 
this means also a longer course and more time are obtained. By 
trial it is found that the evaporative effect will be in the ratio 
of the obliquity with which the current impinges on the surface 


| to be heated, as far as is consistent on the draught. 


Fic.t. 





In putting this in practice, a spiral current disturber was 
placed in the tube of a boiler 5 ft. long, by 4 in, diameter, and divided 
into five equal portions. The evaporative result was as follows :— 


} Ist. 2nd. 3rd. 4th. 5th. Tempe- Total. 
With the | Evaporated. rature Evapora, 
spiral. | Ib. oz. Ib. 02. Ih. oz. Ib. oz Ib. oz. escaping, Ib. oz. 
8 13 62 3 2 20 il 308° = 20 11 
Withoutthe}s 4 $82 115 110 1 9 G0 =13 6 
spiral, 


In this latter the heated products passed throngh the 5 ft. of the 


| tube during three hours, and was unable to raise the temperature 


of the water in the 5th division above 190°. May we not here 
apply the aphorisms of Sir H. Davy, in saying we have 
hitherto, as regards the tubular system, been “ governed by pre- 


hope to make any progress is by accurate experiments.” 
Liverpool, Jan. 29, 1859. C. Wye WILLIAMS. 


THE DISPUTES IN THE GLASS TRADE, 


Srtr,—My attention has been called to an article in your paper of 


he 


the 21st ult., relating to the ‘ Disputes in the Glass Trade.” 
You certainly state the case very clearly and impartially. Allow 
me, however, to correct an error: the conference of masters was not 
held at Neweastle-on-Tyne, but at Birmingham, when an associa- 
tion was formed in connection with the other glass-making 
districts. 

The object is—for we have no concealment—honestly to give 
all the consideration to the rights of our workmen ; but in so 
doing not to allow ours, as employers, to be interfered with and 
trampled upon. 

The points at issue are vitally important to our success and 
prosperity, and may be disposed of in a few words: 

We claim to have an opinion as to the number of apprentices 
necessary to keep the trade in efficient working order, and to pre- 
vent its being crippled, and becoming in a very short period 
virtually extinct. 

We claim the liberty of selecting the men we choose to employ, 
and not having them forced upon us by the “ Glassmakers’ 
Society." Of the skill and ability of such men we are the fit and 
proper judges; and if they prove incompetent, idle, or profligate, 
we assert our right to discharge them without question, or any 
kind of obnoxious interference. 

We claim the privilege of being exempt from paying an un- 
skilled or inferior workman the rate of wages dictated by 


| the society, or indeed any rate of wages beyond what he is really 
| worth. 


We claim entire and perfect freedom from any limit to our pro- 
duction: inasmuch as the trade is continually subject to fluctua- 
tions, we must meet its ebbs and flows as they come upon us. 

In short, we claim the right of governing our manufactories with- 
out let or hindrance, and on such principles as we may consider 
most conducive to the prosperity of the trade generally. 

We are fully prepared to do our duty as employers, and to 
admit the just and honest rights of our men. Will they, on their 
part, make the candid avowal that they also have duties to perform, 
and that we have rights they ought to respect ? 

When they are ready to do this, a very small amount of reason 
and common sense will at once restore us to our true positions, 
and prevent further loss on both sides, with much bitter recrimi- 
nation and deep suffering and distress, which must inevicably come 
with a protracted struggle. D. WILKINSON. 

Manchester Flint Glassworks, Feb. 2, 1859. 





EMPLOYEES, 

S1r,—I have been a constant subscriber to your valuable news- 
paper from its commencement, and have several times troubled 
you with letters and questions, which, I can truly say, have met 
with every attention, for which I am much obliged. I therefore 
take the liberty of sending you a few remarks on the two letters 
(relating to draughtsmen) that have appeared in your paper during 
the last two weeks. 

I perfectly coincide with “ Fair Play” in his remarks on the 
letter written by “L. W. L.J.,"’ and I, as a draughtsman, thank 
them both for introducing a subject, open for discussion, which is 
likely to do good ; but I must say I think “ Fair Play” rather too 
severe in saying “we are looked on in many establishments as 
necessary evils, and that no direct profits issue from the drawing 
office.” " Now, I contend that the profits commence from the draw- 
ing office, and are direct, also, in this manner —A drawing with 
figured dimensions is usually made for the workshop. Now, if the 
draughtsman had not prepared that drawing, would not the fore- 
man expend much time in telling the workmen the dimensions he 
wished to have the requisite article made, turned, or fitted to, be- 
sides running the risk of forgetfulness, to which the cleverest of 
men are liable. If draughtsmen prevent a loss of time and mis- 
takes on the part of the foreman and workmen by their (the 
draughtmen’s) drawing, is it not fair to say (allowing the motto, 
‘time is money,” still to be good) that a profit issues direct 
from the drawing office ? 








With reference to the rate of pay usually given to draughtsmen, 
I think congenially with “ Fair Play,” that they are very badly 
paid, and always will be, while there are so many pretenders to 
the profession willing to serve for low salaries, and so many firms 
equally ready to employ them. 

I am glad the subject of forming a society of draughtsmen has 
been introduced, for the purpose of relieving the needy and un- 
employed, both of which, I am sorry to say, are too plentiful in 
our profession. 

I hope I shall not be presuming too much in suggesting a rule, 
which is meant to do good; if there is a society of draughtsmen 
to be formed, let the first rule be—that none be allowed to enter the 
society, or become a member, unless he has acquired a knowledge 
of the profession in the usual honourable way, viz., by paying a 
premium, &c.; for this reason : if any pretender is allowed to become 
a member, we shall then be assisting the very person who is the 
cause of the requisition of the society, and also the cause of the 
present low salaries. 

If this rule be adhered to we shall then have a society composed 
of gentlemen, which, i am proud to say, nearly all draughtsmen 
are. London, I should say, is the best city for the first meeting to 
be held, and I will gladly meet any of my brother draughtsmen 
there to discuss and agree for a society to be formed immediately ; 
and I think all will agree with me that it will be much to our 
advantage to be able to feel a spirit of independence, which all 
members of societies can feel. 

Sheerness, Kent, A BrorHer IN HanD AnD HEart. 

February, Ist, 1859. 





ENGINEERING SIHOPS—DUTIES OF EMPLOYEES.> 


Str,—In your impression of 21st January, 1859, I have read the 
communication made you by “ L, W. L. J.” on the above subject ; 
and asI consider the object of yeur correspondent, in bringing 
forward this subject, a good one, I shall offer you a few remarks, 
which, for want of better, perhaps, may be worth a corner in your 
valuable journal. 

I would remark, in the first place, that the subject is rather a 
complex one to deal with in a general sense, and it might have 
been better had your correspondent supposed the exact conditions 
of a case, because, if the employers or firm are not themselves 
engineers (as is frequently the case), the position of the manager is 
very different as compared with his standing when the firm is 
composed, either wholly or partially, of practical engineers—then 
his position and duties can only be defined by the extent of the 
establishment and the time such practical partners can devote to 
the management of the works. Taking, however, the former as 
the conditions, I conceive “the manager” to be the one sole head 
of the working department of the concern; he should have the 
entire management of the drawing office, make out or revise esti- 
mates of work to be tendered for, fix on the quality of the materials 
to be used, have the appointment of all foremen, the employment 
and dismissal of all workmen, labourers, &c., and he solely 
should authorise any deviation from the rules of working, and the 
slightest alteration of any work should not be permitted unless 
with his express sanction, 

I conceive the appointment of such persons as timekeepers, store- 
keepers, clerks, and cashiers, should be held as foreign to his duties, 
as also the commercial (distinguished from the mechanical) part of 
the correspondence ; but such part of the correspondence as relates 
to the “mechanical ” department of the business should be 
written cither by him or under his instructions. With 
reference to the capacity of the firm to call upon him to per- 
form any manual labour, this will be, to some extent, depen- 
dent on the nature of his agreement, and, as before mentioned, 
on the extent of the establishment under his charge; but 
I think it is perfectly clear that to ask a “ manager” of any 
standing to do the duties of a “ workman,’ or otherwise, as sug 
gested by “ L. W. L. J.,” would be entirely inconsistent with his 
position and duties; and I should suppose, if the ‘* manager ’’ 
refused such performance, the firm could not dismiss him on those 
grounds without being liable to the penalties in that case provided 
for in the agreement; and, in the event of any such dismissal, I 
am of opinion the manager would have very good grounds for an 
action at law. In my experience I have known managers (who 
were considered excellent ones) who could invent, design, sketch, 
and also set out work to perfection, and yet be unable to draw 
“ tastefully ;’”? and therefore I should suppose a manager’s refusal 
or inability to perform the latter operation could not be a ground for 
dismissal unless specially mentione? in his agreement with the 
employer. I think “L. W.L.J.’s’’ definition of “ draughts- 
man ”’ is practically correct, as also that of ‘* foreman,’’ excepting 
that I hold a foreman should not have power to engage and dismiss 
workmen at his pleasure; this would tend to introduce a 
favouritism into the shops, place the foreman in a position in 
which he might be open to corruption, and generally lead to dis- 
content among the men. A good manager will know how to value 
the recommendations of his foremen as to the employment and 
discharge of his men. 

I would also remark that it is not only unseemly, but dishonour- 
able in an employer (be he practical or otherwise) to interfere, as a 
rule, with the foremen or workmen, unless through the manager, 
as such a practice tends to lower the manager in the eyes of his 
subordinates, and consequently to weaken his authority. 

Referring to “ L. W, L. J.’s” concluding remarks, a draughtsman’s 
sketch-book, if made in working hours, is clearly as much the 
master’s property as isa drawing made under similar conditions; 
but what is to prevent a draughtsman, when he reaches his home, 
from recording his day’s sketching and experience? Certainly no 
duty owing to, or claim made by his employer. 

In the American case put by “ L. W. L, J.,” I think the Editor 
is right, according to equity (I leave law to the gentlemen of the 
long robe); andI think that if manager, draughtsman, foreman, or 
workman design or invent any piece of mechanism at home, his 
employer cannot prevent him from protecting such design or in- 
vention; onthe other hand, if the party exhibit to and grant an 
employer the use of his designs, that is his own affair. 

I hope you will excuse the length of these observations, the 
subject being one of importance to many of your readers. 

January 3lst, 1859. W. M. J. G. 





RECTIFICATION OF THE CIRCLE, 
Str,—If “ perseverantia omnis vincit” holds true in particulars, 
there is a remote probalility that at some very distant period the 
poor circle will become “all square,’ since Mr. W., after pro- 
bably years of tentative effort, has succeeded in obtaining a fourth 
differential cypher in his decimal results, by the last concatenation 
of lines placed before your readers. He has only now to proceed 
carefully, and cancel the remaining 124 decimal places of the 
known ratio, and then his graphical delineation will be equally 
correct with De Lagny’s mathematical investigation, and as use- 
less as it is at present; by the way, if memory serves me 
truly, Professor Gibsone either promised or was asked to give 
his method of “ drawing cycloidal waves by the adoption of this 








THE ENGINEER 





Fes. 4, 1859. 


83 








figure in lieu of the ratio 7:22." I generally read THE 
ENGINEER thoroughly and carefully, but do not remember having 
seen this communicated by the learned professor. 





The following calculation will give the line BW in the present 


figure :— 
110750°69 


000= 4°6989700 
fom, oA 62454°39 


Sin 75°" 9°9849438 
2MZ Log. 48296°30= 4°6839138 


Hence BM + MZ 
BM — MZ 





Log. 62464°39= 4°7955630 Lastly, Sin 45° = 9°8494950 
Tan. = 82¢"30’=10°8805709 Log. 50,000 = 4-6989700 
15°6761339 14°5484550 


Log. 110750°69= 60443464 Sin 69° 21/ 32“= 99711862 
Tan. 76°51/-32" = 106317875 B W.=Log. 3778059= 45772688 
This makes the ratio 6°2828895, differing from the known ratio 
to the same number of figures by *00002957 x radius. 
Tue OLD ENGINE. 
New Hourly Express Office, London, Jan, 22, 1859. 
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RECTIFICATION OF THE CIRCLE, 
Str,—I beg to make the following correction of an oversight in my 
letter of last week, viz.—If Z be of the perpendicular line plus one 
fourth of the radius one-third from M, the total sum of the lines 
will, I think, be at least true to the fourth decimal, instead of “ if 
Z be of the perpendicular line plus P Q,” &c. W.E. W. 
February Ist, 1859. 





RIFLE BULLET. 


Sir,—Will you do me the favour te publish the following letter 
bearing on my improved bullet ?— 


Dear Captain Norton,—The four last bullets you brought 
carried up from 250 yards, the distance I was firing at to-day 
with the men, very well, two centres—two outers. The four with 
small cavities, nail at the base, one miss—one centre—two outers— 
the miss not the fault of the bullet. 

Five with large cavity or hollow, two misses—three outers. I 
think you have hit the right nail on the head in the first men- 
tioned. Grorce R. LEMPRIERE. 

Chatham, Jan. 28, 1859. 


N.B.—All the above-mentioned shot were paper-coated, and 
without any plug at the base; they were cast in a mould made by 
Mr. Lancaster according to my order to correspond with the 
elliptic bore of his rifle. Specimens are to be seen at the Museum 
of the United Service Institution. 

Any kind of lead answers for casting these shots, but it requires 
the purest lead for casting the expanding-shot for the Enfield rifle. 
For the above reasons, and the greater facility of cleaning out, and 
no injury to the interior of the barrel from the use of the ramrod, 
I prefer the Lancaster to the Enfield rifle as a military arm. 


Rosherville, Jan. 20, 1859. J. Norton. 





== 


TravE oF Liverroo..—The following interesting tabular state- 
ment of the foreign trade of the port of Liverpool, including Runcorn, 
in the year ending 31st December, 1858, together with an account of 
the number and tonnage of all vessels of each nation cleared out- 
wards with cargoes during the year, including their repeated 
voyages, and distinguishing steam from sailing vessels, is taken 
from the Customs Bill of Entry :— 
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PATENT LAW REFORM. 


On Friday afternoon an interesting meeting was held in the Man- 
chester Town Hall, under the auspices of the Patent Laws Reform 
Association, to petition Parliament to allow the surplus fund arising 
from the stamp duties on patents to be appropriated to scientific pur- 
poses, and for other amendments in the existing laws. Mr. William 
Fairbairn, C.E., presided; and amongst those present were Pro- 
fessor Crace Calvert, Dr. John Watts, Mr. Richard Roberts, C.E., 
&c. The chairman, after reading letters from the Members for 
Manchester, stating their readiness to support the objects of the 
meeting, said—Some time ago it cost £500 to take out a patent ; 
but this sum was reduced in 1852, mainly through the exertions of 
the Patent Laws Reform Association, to about £175. Notwith- 
standing this reduction, a considerable surplus in the funds of the 
Patent Office remained every year, and it had gone on increasing 
yearly, until it amounted, last year, to £94,167. It had been 
stated that the Chancellor of the Exchequer had no objection to 
apply this surplus to scientific purposes. A large amount would 
probably be required for building new patent offices, but if, after 
that, the Government were willing to apply the remaining funds‘to 
scientific purposes, and also to reduce the charges of taking out 
patents, he thought it would be better to allow the Government to 
make the change spontaneously, than to force them to do so by 
adopting petitions at special i The inventor was already 
taxed for all the necessaries of life, and it was too much, he 
thought, to tax his genius also. Mr. E. J. Hughes (the hon. secre- 
tary to the Manchester Auxiliary to the Association) read the pro- 
posed petition to Parliament, of which the following is a copy :— 


“To the Honourable the Commons of Great Britain and Ireland 
in Parliament assembled. 


“The petition of the citizens and others of Manchester, in 
public meeting assembled in the Town Hall, the 28th 
day of January, 1859, 
“ Humbly sheweth— 


“That your petitioners, being persons engaged in various 
branches of industry and commerce in the city of Manchester and 
the surrounding district, formed themselves into an association in 
1850 for the purpose of obtaining an amendment of the Patent 
Laws, the evils of which they represented to her Majesty’s Go- 
vernment, in the years 1850, 1851, and 1852, showing particu- 
larly— 

“That improvements in mechanical and chemical science have 
greatly conduced to the civilisation of mankind, the progress of 
commerce, and the wealth and power of this nation. 

“That in order to develope to the fullest extent the inventive 
talents of our countrymen, every encouragement and security 
should be given to inventors consistent with the public welfare. 

“That in 1852 a bill passed through your honourable House 
which did remedy some of the evils then existing; and after six 
years’ experience of the working of the said amended law, your 
petitioners are more than ever convinced of the soundness of their 
views and of the necessity of removing the evils which still exist 
in the new law. 

“That the result of the working of the Patent Law Amendment 
Act of 1852 shows that it is unnecessary to fix heavy stamp duties 
on patents for the purpose of supporting the Patent Office with an 
efficient staff, as although the £100 stamp duty, payable on 
patents at the expiration of the seventh year, has not yet come 
into operation, and the specifications of both old and new patents 
with indices to the same have been printed, a very large surplus 
of money has been paid to the consolidated fund. 

“That the present stamp duties on patents for the United King- 
dom are considerably higher than what is charged by a majority 
of the nations of Europe,; and your petitioners would therefore beg 
to suggest— 

“That the present stamp duties on patents be reduced to the 
following scale, namely, £5 on application for protection, £10 
for warrant and seal, and £25 at the expiration of five years; 
and that the stamp duty of £100, now payable at the expiration 
of the seventh year, be entirely abolished. 

“That the surplus funds, if any, arising from the said scale of 
charges shall be set apart and considered as a fund appropriated to 
the carrying out the acts relating to patents for inventions, with the 
view of promoting the progress of invention and science. 

“That additional or special commissioners be appointed pos- 
sessing scientific attainments as contemplated and provided for by 
the first section of the Patent Law Amendment Act of 1852, to 
assist the law officers of the Crown in passing patents. 

“That such special commissioners be required to report to your 
honourable House from time to time on the working of the Patent 
Law, and to suggest such alterations and amendments as may 
appear expedient. 

** That a special court be appointed to try patent cases, and that 
scientific persons conversant with the subject before the court be 
summoned as jurors, and paid for their services out of the surplus 
fund, and that their decision shall be final, 

“That a penalty be imposed on all persons selling goods as 
patented articles which are not patented. 

“That some simple means be devised to secure patents for her 
Majesty's colonies. 

“Your petitioners therefore humbly beg of your honourable 
House to take these suggestions into your serious consideration, 
and your petitioners, as in duty bound, will ever pray. 

(Signed on behalf of the meeting) 


“ WILLIAM Fatrparrn, Chairman." 


Mr. Hopkins moved, and Professor Crace Calvert seconded, the 
adoption of the petition. Mr. Roberts, C.E., moved an amend- 
ment (which was not seconded), that the whole of the charges for 
taking out patents ought not to exceed £10. After some discus- 
sion the petition was adopted, with only-one dissentient ; and ar- 
rangements having been made for its presentation to Parliament 
the proceedings closed with a vote of thanks to the chairman. 





Tue Frencn CommenrctaL Navy.—According to an official state- 
ment prepared on the Ist of January, the French commercial 
navy consists of 14,900 sailing ships. Of these, 11,090 belong to 
French ports on the Atlantic, and 3,810 to ports on the Mediter- 
ranean. The French commercial navy, moreover, possesses 330 
steam vessels, of which 182 belong to ports on the Atlantic and 148 
to ports on the Mediterranean. 


Procress or Russta.—A Russian journal publishes the following 
account, showing the progress which has taken place within the last 
few years in the spirit of industry and speculation in Russia. It was in 
1799 that the first joint-stock company (the Russo-American) was 
founded, with a capital of 4,4%8,0u0f. Since that time companies 
have increased in the following manner:— From 1>22 to 1-2/, two 
were founded with capitals of 18,402,852f. ; 1833 to 1x38, ten com- 
panies, 32,723,404f. capital; 1841 to 1849, nine, 14,956,340f.; 1851 
to 1857, twenty-two, 129,946,000f. ; in 1857, sixteen, 1,354,360,000f. ; 
and in 1858, thirty-one, 220,100,000f. The amount of the year 
1857 includes the capital of the great Russian Railway Company, of 
which we haye heard so much. 








SociaL Re-unton at Lixcotn.—On Saturday evening last the 
well-known engineering firm of Clayton, Shuttleworth, and Co., of 
Stamp End Works, Lincoln, entertained at the Great Northern Hotel 
their manager, draughtsmen, foremen, and clerks. About forty sat 
down to an excellent dinner provided on the most liberal scale. ~The 
chair was occupied by N. Clayton, Esq. ; the vice chair being taken 
by J. Shuttleworth, Esq., Mayor of Lincoln; there were also present 
C. Seely, Esq. (a partner in the tirm), and a few friends. The cloth 
being removed the usual loyal and complimentary toasts were pro- 
posed and responded to in the heartiest manner. “The enjoyment of 
those present was much enhanced by the lively strains ‘from an 
excellent band stationed at one end of the room. Toast, song, and 
music followed in succession, until the march of time brought to a 
close another of those social meetings between the employers and 
the employed, which tend so much to the mutual advantage of both. 

Aw AMERICAN View OF THE Brrrisu Navy.—In a report to the 
United States Government, made by Commander W. M. Walker, of 
the United States Navy, who attended the review at Spithead, we 
tind an American’s opinion upon the state of our navy. The com- 
mander characterises the exhibition of the fleet as the most magniti- 
cent that had ever been assembled, and as a picture not at all sugges- 
tive of Britain’s waning strength upon the ocean. Referring to the 
ships of the hne, he says:—‘* This class of ships can have little 
interest for us; for with the changes introduced into naval warfare 
by the application of steam, the adoption of explosive projectiles, an 
increased calibre, and with it a longer range and more precision of 
direction, such vessels are only to be regarded as the etiorts of a past 
and less enlightened age.” Passing over the screw-frigates Impe- 
rieuse and Euryalus, which have in their day attracted so much 
attention, and are so well known at the United States Navy Depart- 
ment, he notices their “ younger sisters,” the Shannon, Emerald, 
and Liffey, as a new class of heavy frigates, which were then nearly 
ready for sea, and which mount thirty 8-in. guns, of 65 ewt., on 
main deck; twenty 32's, of 56 ewt.; and 168, of 95 ewt., on spar 
deck. He points out that many of the corvettes were new ships, re- 
sembling in general appearance the Constellation, and mounting very 
much the same weight of metal; that their port guns are heavier ; 
that they have great length (215 ft.); and that they carry their 
batteries high, are rather lightly sparred, perfectly free under canvas, 
and can make, under steam, 10 to 114 knots. Alluding to the etlorts 
which were made pending the resumption of the war with Russia, 
which, he says, he had abundant evidence it was hoped would not 
be without etlect upon the Government of the United States, he 
considers that it certainly affords no indications of the decay which 
many think may be discerned in the energies of Great Britain; but 
that, on the contrary, it makes it manifest that, after a two years’ 
war, in which Russia was made bankrupt and brance straitened, the 
strength of England was but roused into full activity, Paying a 
high tribute to the immense manufacturing energy revealed, he says 
there is no reason to believe that, had the Government required it, a 
force of small steamers five times as great could not have been 
equipped; fer that one single establishment, that of Penn's, of 
Greenwich, accepted an order for eighty 60-horse engines, to be 
completed within three months, which they not only fululled in the 
time agreed upon, but put the engines on board of the vessels for 
which they were designed. Noticing the fact that there was one type 
of engine for each class of steamers, he shows that, by a judicious 
distribution of spare parts on board of each, no vessel was burdened 
with a load of machinery, yet no accident or break down could 
occur in a squadron which might not on the spot be repaired. Com- 
paring, in conclusion, the vigilance with which Great Britain 
watches over her ascendancy at sea, and the energy and forecast by 
which she maintains it, with the feeling in the United States, the 
Commander regrets that no strong national sentiment demands for it 
the liberal and steadfast support essential not only to its pre-emi- 
nence, but to its prominence, upon the ocean. 


Mr. Barnum’s Lecrurne.—At the urgent solicitation of Mr, 
Barnum, who appears to consider—he only knows why—that his dis- 
courses are peculiarly suited to engineers, we attended on Friday, 
the v8th ult. The large hall, at St. James's, was filled, not merely 
with a crowded, but a compressed audience. Mr. Barnum divided 
his subject into two departments—the Art of Money-making, and 
the Art of Ilumbug. In the first division, we could not detect any 
original thoughts; the maxims inculcated were obviously true and 
trite, such as the most thrifty and morally scrupulous must approve. 
Money-making was held up as the great and only means towards the 
attainment of happiness on earth, and all human wisdom was resolved 
by Mr. Barnum into the art of moulding oneself into a gold-winning 
machine. Who has not heard the injunction of keeping within one’s 
income—that a penny saved is a penny gained—that, by taking care 
of the pence, the pounds are preserved, &c, ? On one point, however, 
Mr. Barnum was particularly etiective—the necessity of recording 
every expense. One prominent means of success was stated to be 
‘silence regarding one’s own atlairs.” We should not say, and 
especially we should not write, one word more than is necessary to 
state our bare meaning. Mr. Barnum related several humorous 
instances in support of his theorems; and, in particular, in praise of 
taciturnity, as regards business, he told an anecdote of a very 
reticent Quaker, in New York—Mr. Barker—who was an exceedingly 
wealthy shipowner. On one occasion, Mr. Barker had a ship over- 
due, and proceeded to insure her, at an institution of underwriters, 
whose president was also a Quaker. The insurance was etlected at 
an advanced premium, and the policy was to be sent home in the 
course of the day. On returning home Mr. Barker found a letter 
informing him of the loss of his ship. Conscience and cupidity now 
contended for the mastery of his heart, and he determined to split 
the difference between them, and wrote the following note to the 
chairman :—“ Dear John,—l have had news of my ship, and thou 
needest not fill up the policy if thou hast not already done so;” to 
which he received the following prompt reply—‘ Dear Jacob,—Thy 
communication is too late ; 1 forward thee the policy filled up.” Upon 
this Jacob felt justified in pocketing the insurance money. ‘The 
second part of the entertainment was, by far, the most amusing, being, 
in fact, a kind of autobiography of Barnum himself, under the guise 
of a dissertation on “ Humbug.” Humbug was detined to be “a 
facetious and humorous exaggeration of fact adopted to arrest the 
attention, and surprise the feelings, of mankind ;” and was carefully 
distinguished by the lecturer from the moral delinquencies called 
cheating, burglary, theft, and other modes of unfairly appropriating 
our neighbours’ goods. Humbug, according to this theory, was— 
though perhaps otiensive to good taste—a perfectly moral means of 
bringing one’s merits before the public eye; its innocence was 
exemplitied by the case of Mr. Alderman Mechi and M. Marceau, the 
celebrated pencil maker of Paris, recently mimicked by Albert 
Smith. Puff paragraphs in the columns of newspapers, and printed 
bills and inscriptions posted on walls, were the most etlectual modes 
of humbugging the public; and Mr, Barnum kept his audience in a 
perpetual roar, by detailing his own feats, and those of others, in this 
sublime art of bamboozling mankind. The great principle of honesty 
to be maintained in such speculations is to give the public their 
money’s worth—if not in meal, at least in malt. We cannot say that 
Mr. Barnum is, like Adam Smith, a great political economist, or a 
very strict moral philosopher, since truth of speech and writing is 
not contained in his ethical code; but he is manifestly a man of 
a genial, social temper, shrewd and benevolent, and having the art 
of perfectly conciliating a diversitied audience. Through him we 
catch a glimpse of American society. By the absence of the variety of 
distinctions which attend on merit in old communities, a sameness 
of pursuits is impressed on the Republican mind. Going-a-head is 
the only road to public respect in a country where science, literature, 
statesmanship, and public virtue, are all secondary to the “ almighty 
dollar.” At intervals Mr. Barnum was ably assisted by the_per- 
formances of the Cremona Musical Band; of Mrs. Howard Paul, 
who admirably caricatured Mr. Sims Reeves; and of Professor 
Baschik, a Hungarian artiste, who played a most complicated and 
diflicult fantasia, with variations, on a kind of compound Jew’s harp, 
a feat which we should pronounce to be the most difficult ever 
achieved by human being, judging from the intensity and duration 
of the long-sustained effort. 
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PRICE AND DAWES’ IMPROVEMENTS IN STEAM ENGINES, STEAM BOILERS, AND APPARATUS CONNECTED 


THEREWITH. 


PATENT DATED 2ND SEPTEMBER, 1858, 
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Tue first of these improvements consists in an improved arrange- 
ment of boiler for generating steam and consuming the smoke from 
the fuel used in working the boiler, and which may be thus described. 
The outer shell or body of the boiler may be of the ordinary 
cylindrical form with flat, convex, or hemispherical ends, and having 
one or more cylindrical longitudinal tubes inside from end to end of 
the boiler, between which tube or tubes, and the lower part of the 
circumference of the shell or body of the boiler, are inserted any con- 
venient number of oblique taper tubes, open at each end, and consti- 
tuting the flues or means of exit for the hot air and smoke from the 
fires into the main longitudinal tube, into which they open and con- 
vey the hot air and smoke on their passage to the chimney ; and thus, 
by alternate tiring and causing the smoke from one tire, or one side 
of a single tire, to meet the hot air and gas from the other side in the 
main tube, to consume the smoke where two fires are used, or from 
both sides where one fire only is used. The inventors prefer using 
two fires with a 9-in, tire-brick division wall between them, and 
having passages for the admission of air as shown in the illustrations 
(Z, Z, in the Figs.) And it must be understood that the final and 
only means of exit to the chimney is from one or both ends of the 
main tube, thus causing the whole of the smoke and gas to pass 
through the oblique taper tubes into the main tube, and thence to the 
chimney. 

Where extreme economy of fuel is necessary they use in addition 
to the before-named arrangement of parts a number of parallel tubes 
placed vertically or diagonally across the main longitudinal tube, 


the water being inside of them and the hot air from the fires circu- | 


lating outside and amongst them.* 


What the patentees claim in this part of their invention is, the | 


use, application, and arrangement of the boiler with oblique taper 
(and when required either vertical or diagonal parallel) tubes arranged 
as aforesaid, and the admission of air for the consumption of smoke 
in the manner before described, and as shown in the accompanying 
illustrations, which are a longitudinal sectional elevation, and a trans- 
verse sectional elevation of the boiler, firebars, and brick-setting ; 
and wherein a, a, is the body or shell of the boiler ; 6, 6, main longi- 
tudinal tube; c, c, oblique taper tubes; e, e, tirebars ; 7, /; bridge or 
“take-up ;” g, g, “ invert ;” A, 4, perpendicular flue leading from the 


main tube to the chimney; ¢, 4, central division wall of tirebricks | 
touching and supporting the boiler in three places only, the other 


parts being rounded off as shown; J, j, termination of invert built 
close up to the boiler; &, &, pillar for supporting front end of central 
division wall; J, 4,“ pad yd wn ;" m, m, tire-doors and frames; n, n, 
additional door and frame opposite main longitudinal tube furnished 
with peephole and covering plate, showing the action of the fires; 
0, 0, ee -off pipe and cock ; p, p, dome and safety valve ; g, g, alarm 
whistle for high and low water, and constituting the safety apparatus 
(which will be hereafter described); 7, 7, plain brick-setting ; z, z, 
air passages in division wall. 

The second of these improvements consists of an improved safety 
apparatus for steam boilers, wherein it is contended that safety and 
economy are combined to a greater degree than heretofore, and 
which may be thus described:—Through the centre of an iron or 
brass pipe or tube, which reaches about 15 in. inside and 15 in. 
outside of the boiler (according to its size) passes a smalier tube of 
iron or other metal, having at the bottom end a float to rest upon 
the water in the boiler, and at the upper end outside of the boiler a 
whistle, to call attention to high or low-water, the steam acting 
through holes or perforations in both outer and inner tubes, and its 
gp ed action through the same being controlled by small metal- 

ie pistons fitted upon the inner tube, and working freely inside the 

outer tube, as shown in the accompanying illustration, and the 
weight of the tloats is made available for opening the safety-valve 
by means of a collar, s, tixed upon the upper end of the inner tube 
(below the whistle), which collar is so adjusted as to press upon the 
back end of the ordinary safety-valve lever, and open the valve 
whenever the water in the boiler is allowed to sink below the level 
of safety. The action of the steam upon the whistle will be evident 
from the accompanying illustration ; and for showing the level of the 
water in the boiler, a pointer or index may be added or not, as the 
case may require. With reference to the boiler, it may be well to 
add that, if preferred, the central division wall and the second fire- 
door may be dispensed with, and a common plain setting, with a 
single fire, be used, the air for the smoke consumption being ad- 
mitted through the door or by any other usual way. 


* But as it is only in particular cases where such an arrangement is pro- 
posed, we have not shown it in the illustrations, 


Ancient BrickMAkers.—The walls of Babylon were built of 
large bricks cemented together with a kind of “ glutinous slime” 
found in the country, which was superior to any lime, and grew 
much harder than the bricks themselves. The earth which was dug 
from their ditches served to make bricks for their walls. The slime 
was a species of bitumen. Another very durable brick, in these 
days, was made as follows :—Clay, two parts; chopped straw, one 
part; thoroughly dried in the open air, then heated red hot, and 
pee in hot water containing flour (or gluten) boiled down to a 
thin starch. Builder, 
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LOW WATER 


ENLARGED SECTION oF — 
IN ACTION FOR 


RIGG'S APPARATUS FOR TIPPING, SCREENING, 
AND LOADING COAL, 


PATENT DATED 81H JUNE, 1858. 


Tuis is the invention of Messrs. Arthur and James Rigg, machinists 
and engineers, of Chester. 

Although the commercial value of coal chiefly depends upon its 
heat-giving quality, yet in the markets the large lumps obtain from 
50 to 80 per cent. higher price than the slack. Therefore any means 
which diminish the quantity of slack and dust produced in the load- 
ing and unloading of coal cannot fail to obtain attention. Now, in 
the ordinary method of delivering coals from the wagons in which 
they are brought up from the pits, on the screen or into the rail- 
way trucks, a very considerable amount of breakage is caused, 
whereas by the use of this invention it is stated that not only is this 
breakage reduced, but the coal may be piled up in the wagons in 
the pit to even more than double what would fill them to the brim ; 
thus economising time, and not requiring from the men and en- 
gines so much removing of empty wagons. 








The action of the machine is very simple. Fig. 1. shows a side 
| view. <A receptacle filled with coal is placed upon the table of 
| the apparatus and there tirmly held. When the brakesman releases 
the catch E in the standard are G near to his hand, the whole ap- 
paratus with the coals upon it begins to move, and owing to the great 
| friction upon the brake-wheel CC, by the exertion of a very slight 

force at E on the part of the attendant, the rate of rotating motion 
is under easy control, and may at any stage be readily checked. The 
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| 
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As the rotation 


usual practice is to let this motion be very rapid. 
| continues, the coals in the wagon slide forward, and are received upon 
the front plate K of the scoop or screen. ,The sides of this scoop pre- 
vent the coals falling over, and the rotation continuing, the inclina- 
tion of the front plate increases until it is such that the coals do not 
fall, but slide easily forward, and thus are delivered upon the main ‘ u 
| screen or guide by a process of sliding, or laid, and not thrown, | choose houses which are in every respect fit for the necessity of their 


| direct upon the railway or other conveyance. 
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operation the teeth upon the projecting flanges of the brake-wheel 
CC come into use, for a catch falls Ci into them when the scoop has 
reached the lowest inclination, and, therefore, the apparatus is firmly 
held, and all liability to accident from a sudden return of it under 
any circumstances is quite obviated. 

Fig. 2 is a side view of the brake-wheel and lever separately. The 
lever E turns on a centre at F, and the longer arm of the lever 
works between fixed guides G, G, in which there are ratchet teeth, 
into which the click E falls, as shown. The brake-wheel is sur- 
rounded by a band D, one end of which is fixed to the short arm, 
and the other to the longer arm of the lever E. 

When the restoration of the machine to receive another load is 
required, the man at the brake, by closing the hand upon its handle 
E J!, withdraws the holding-down catch C! on the wheel C ; and the 
arrangements are such that, without any manual labour whatever, 
the apparatus restores itself, ready for another load. 

These tipping machines appear in every respect firmly and care- 
fully put together; and we doubt not that a knowledge of their 
value, both in the ease with which they may be controlled, and 
especially in the great saving of coal effected by them, as well as in 
their strength and durability, will ensure approval and adoption ; as 
by their use much of the fuel which otherwise must have realised 
but a small sum, may not only be sold for a higher price, but pre- 
vented accumulating in heaps around the pits. 





GoLDEN Portratts.—There is no place in England where portraits 
are taken with so much rapidity as at the Mint. The average 
number daily is 100,000. Whether the grounds upon which they 
are “got up” be of gold, silver, or copper does not signify, the labour 
is the same and the quantity of portraits produced equal. Yes! 
100,000 fuc similes of a beautifully engraved image of the Queen in 
protile are created daily within the walls of that establishment ; this 
beats photography hollow, and the portraits are more durable than 
those produced by its aid. They are neat, tangible, and striking— 
or rather “‘struck”—likenesses. One never tires of looking at them, 
especially when they are done on yellow metal. There is something 
so gracious, so cheerful in the face of the good Queen Victoria when 
represented on a golden ground, and with an equally precious frame 
surrounding it, preserving it from wear and tear; the Sovereign is 
very pretty under such circumstances. When gold is the material 
being dealt with at the Mint, 100,000 of these pretty things are 
created each day. 100,000!—it is a large number, and its total 
weight would be just one ton troy. Ten days’ working would give 
1,00),000, therefore, weighing ten tons. Now, supposing it were 
determined to form a golden track with this last-named number— 
from St. Paul’s say—a single line of sovereigns placed upon the road, 
the circumference of each in contact only, they would actually reach 
to a point as distant from the starting point as is the church of 
Harrow-on-the-Hill—fourteen miles fully! If these are collected, 
brought back, and piled one upon the other in single column, this 
same million of sovereigns would positively reach a height double 
that of the sacred edifice—cross and all—and a little over! These 
facts are simple matters of calculation, and those who doubt, may, 
if they can find the means, test them by actual experiment. They 
will find plenty of assistants in gathering up the coins; the principal 
difficulty will consist in putting them down. 

Tue DeciinE oF GENTILITY IN StREETS.—It is curious to trace 
the decline of streets where, in Queen Anne's days, fashion and rank 
gladly took shelter. The first step in decline is generally the 
announcement that some professional gentleman has removed or 
commenced business; then some public institution is opened. On 
this the more aristocratic of the inhabitants move away, and in 
course of time the street is entirely occupied by various establish- 
ments. After this a fancy stationer, or silk mercer, and other 
dealers begin to fill windows with their goods. On this the higher 
class of professional men look for fresh quarters. The ordinary 
house windows are made into small and second-rate shop-fronts, 
some of which are occupied by dairymen and beer-shop keepers ; 
then certain of the houses are let in tenements, and rows of bell- 
pulls, some of them with small brass plates below, show that the 
dignity of the street is still kept up by persons who can each afford 
to rent a set of apartments. The decline still continues: the shops 
become occupied by small dealers in general stores; from some, 
perhaps, a barber's pole is ventured forth ; the bell-pulls gradually 
disappear, and a dense population, in most cases families living in 
single rooms, take possession of the street. This gradual succession 
of one rank after the other, and the desire as much as possible to 
imitate those just a step above, are the results of a natural, and in 
some degree commendable feeling; but it is attended with ill con- 
sequences in a sanitary point of view; for, as we have often before 
observed, those dwellings were not intended to be occupied by a 
multitude of families, and in the majority of instances the landlords 
take little care to improve them. Generally speaking, independent 
workmen would refuse to wear the cast-otf clothes of those above 
them, and yet they avail themselves in ninety cases out of a 
hundred of the cast-off houses of the upper classes, rather than 


At this stage of the | own families.—Bui/der 


Fes. 4, 1859. 
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TO CORRESPONDENTS. 


Norice.— Four volumes of THE ENGINEER may now be had ready bound. Vol. I., 
price 20s.; Vols. IIL, IV., and V., price 18s. each; covers for binding each 
volume, price 28. 6d. each, can also be had. Orders received by the Publisher, 
163, Strand. 


*,* It is advisable for correspondents to give initials rather than general signa- 
tures, as * Constant Reader,” “ Subscriber,” &c. &c. 

We have several queries of correspondents in hand, to which we will endeavour to 
give answers next week. 


Cc. F.—An answer & a similar question is given elsewhere in this column. A jet 
of steam carries air with it by induction—or the friction of the steam upon the 
air. In the case of intermittent jets, like hat from the blast pipe of a locomotive, 
the steam acts also as an exhausting piston. 

C. T. (Deal. )}— The arrangement you propose might save fuel, but we don't see how 
it would prevent priming. Are not the tubes too close together, or is not the steam 
room too small? An outside pipe, connecting the upper portion, just below the 
water level, with the water space around the fire-box, would assist circulation. 
Is the water clean? 

J. W.—Perhaps Greener's book on Gunnery will give you the information you denre 
about rifle sights, We thank you for your suggestions, which we will take into 
consideration. 

We have received a request and a letter from an anonymous correspondent, the 

latter to forward to Mr. Hamer, of Rochdale. The letter, as addressed by our 

correspondent. we have posted, though we are not quite aicare of the object he has 
in view in sending it from Yorkshire to London to be re-posted to Rochdule. 

. H, (Dudley.)—You were correct in your surmise The gentleman to whom 

you refer in your note has not made any communication on the subject named, 

though we believe he has @ paper in preparation which will shortly be read at 
the Lustitution. 

KR. U.—The cot? you constructed is not well suited for producing the desired 
effect. The direct attractive Jorce produced by currents passing through a coil of 
wire is exceedingly smail as compared to the ativaction of an electro-magnet 
Jrom the arimatur: Ja order to sustain the weight of a needle within the coil 
the latter should be formed of wire not exceeding, say, 1-32 in. diameter, 
covered with silk, and coiled closely together in several layers. You would be 
more likely to succeed in your experiment if you were to balance your needle, par- 

tially fixing it in the perpendicular position at the end of a slender beam, sup- 
ported in the middle by « thread of sil: 

. S. (Hammersmith.) — We do not know from your note what there is to caicu- 

late —that is, as we understand it. The larger your cone the better, and if you 
cannot make it laryer than 2 ft. diameter, you must be content. It wiil answer the 
purpose very well. 

H. M. (Brendon Hills.)—.V/. de Lesseps proposes that the depth of the Suer 
Canal shall be 254 ft. at the minimum below low water of the Mediterranean. 
It is to be 100 metres, or about 328 ft. wide at the water line, The slopes are 
as two toone. The length is about ninety miles; it passes through a valley or 
ravine in which there is a succession of lakes or lagoons. It is not to have sharp 
curves, though there will be curves in its course. You can obtain further infor- 
mation and a bird's-eye view of the country by looking at Tue ENGINEER of 
15th February, 1856, vol. i, p. 81. 


— 
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EXPANSION GEAR. 
(To the Editor of The Engineer.) 
Sm,—1 have for some time been looking out for an expansion gear suitable 
for small steam engines, say from 6-horse power to 12-horse power. 
Several have becn noticed cr advertised in your valuable paper, but upon 
application to the makers I have always found that they are only suitable 
for large engines. I should esteem it a favour if any of your readers will 
inform me if there is anything of the kind made, what its cost would be 
for a 10-horse high pressure engine, and where it could be obtained. 
Whitchurch, Salop, 28th Jan., 1859. Roserr T, Sura 





ICE-MAKING MACHINES. 
(To the Editor of The Engineer.) 
Str,—Having noticed several inquiries in your valuable paper concerning 
the manufacture of Harrison's patent ice-making machine, we take this 
opportunity of stating that we have one at present just completed, and 
hope to have a trial in the ensuing week, and shall be glad to impart such 
information as any of your correspondents may desire. 
Sandon Engine Works, Boundary-street, H. M, Laurence anp Co. 
Liverpool, 2Sth Jan., 1859. 





MANUFACTURE OF STEEL TIN PLATES. 
(To the Editor of The Engineer.) 

Sin,—In their anxiety to inform the public of the facts relating to this 
branch of manufacture, the Mersey Iron and Steel Company have verified 
the adage of “ The more haste the worst speed.” Tin plates had never 
been made from puddled steel before Mr. Spence made them; and so far 
from the cast steel tin plates which were previously manufactured having 
been made from steel manufactured in the ordinary way, they were actually 
made from cast steel manufactured in a very extraordinary manner ; and 
as the cost of this manufacture does not exceed £8 per ton, I presume it 
was not the high price of the cast steel in question which rendered the 
matter abortive. If Mr. Muntz was legally and equitably entitled to a 
patent for applying the known metal copper and the known metal zinc, to 
the well-known purpose of making brass, then it follows that Mr. Spence 
is as clearly entitled to a patent for applying the known metal tin and the 
known form of iron called puddled steel, to the known purpose of manu- 
facturing tin plates; and if Lord Campbell can upset this deduction, he 
will succeed in establishing a dangerous precedent. 

Of the novelty of manufacturing tin plates from puddled steel, no un- 
prejudiced person can for a moment entertain a doubt, and the improve- 
ment effected is so manifest that in equity (not perhaps legal equity) no 
impartial judge could refuse to confirm the patent. 


Coleford, 26th Jan., 1859. Ropert Musuer, 





DRAUGHT BY STEAM JET. 
(To the Editor of The Engineer.) 
Sim,—Your correspondent “ W. P.” will find much of the information he 
reguires on referring to “Ewbank’s Hydraulics and Mechanics,” pages 
489 to 496, 


Harwood, 31st Jan., 1859. H. B. 





WORKING OF IRON, 

(To the Editor of The Engineer.) 
Sin,—A literary friend informs me that in reading “ Mandelslo's Travels in 
the Indies,” p. 190, he has found the following passage:—* They (the 
Japanese) have amongst others a particular invention for the melting of 
iron, without the using of any fire, casting it into a tun, done about with 
half a foot of clay upon the outside, where they keep it hot with con- 
tinual blowing, and take it out by ladlesful to give it what form they 
please, much better and more artificially than the inhabitants of Liege are 
able to do.” 

Thus the process upon which Bessemer's refinery depends seems to have 
been long known in the East—like many other supposed European inven- 
tions—unlike gunpowder, cannon, and the mariner’s compass, however. 
I make no doubt that Mr. Bessemer’s was an independent, not an imported 
invention. 

It is of some interest, however, to observe, as my correspondent remarks, 
that * there is nothing new in blowing iron already hot—hotter.” 

Ropent MALLet. 





HEATING BY STEAM. 
(To the Editor of The Engineer.) 

Sm,—Can you inform me if any work has becn published on the heating 
of buildings with steam? I have ordered “ Hood's Practical Treatise on 
Warming with Hot Water.” 

Jan. 31, 1859. G. HL. 
(We are not aware of any treatise on heating buildings bysteam. Dr. Arnott 

Published one on heating by air. Can any of our: 6)s:rib ers inform our 

correspondent ?) 








POWER OF PUNCHING PRESSES. 
(To the Editor of The Engineer.) 
Smm,—For the information of a “ Practical Subscriber,” in Tar Excivzen 
January 28th, 1859, I beg to inform you— 
lst. That the ratio of pressure is not as the area of required hole, but 
as the measurement of divided surface (that is, the circumference of hole mulli- 
plied by its depth. 
2nd. And from experiments made for the purpose of determining the 
actual pressure necessary for perforating wrought iron plates, it appears 
that the same power is required to punch holes as to tear the metal 
asunder lengthways (viz., is tensive force, 26 tons per square inch of section). 
I here give three examples, from which you will see that the rule you have 
given is not quite correct—the pressure in each experiment is the mean 
of three (all of which were made by heavy weight in a scale pan) and a 
compound leverage. 
Exampte ist.—Zo punch a hole 1 in. diameter through a wrought iron bar 
3 in. thick (cold). 
Rule in Exotweer Jan. 28, 1859. 
150,000 X 1 in. diam, X 9 in. deep = 112,500 Ib., or 
Mean of three experiments ee tee ees tee 
2°3562 in. divided surface X 26 tons per inch tensive } 
force ee eS ee ee . oes 
ExaMPLe 2np.—Zo punch a hole 1 ia. diameter Urough a wrought iron bar 
} in. thick (cold), 
Rule in Exoinzer Jan 28, 1859. 
150,000 X 1 in, diam. X 4 in. deep = 75,000 Ib., or 
Mean of three experiments 
15708 in. divided surface X 
force 


Tons. ewt. qrs. Ibs. 
50 0 
60 15 


over 60} tons. 


0 


Tons. cwt. qrs. Ib. 
33 9 2 16 
see tee wee ee tee 40 14 2 16 
26 tons per inch tensive } over 403 tone 


EXxampLe 3np.—7y punch a hele 4 in. diameter through a wrought ivon bar 
4 in, thick (cold). 
Rule in Excrnges Jan. 28, 1859. 
150,000 X fin. diam. X } in, deep = 28,125 Ib, or 
Mean of three experiments 
05290 in, divided surface X 
force 


Tons. ewt. qrs, Ib. 

12 11 0 13 
a ee 15 il 1 20 
pecigpcingt 26 tons pe inch —s over 15} tons, 
These examples may be given to any extent, but the result would be 
the samp, as here indicated. 

For a simple rule the following will be found near enough for all 
practical purposes:—Multiply for iron 182,000 by the diameter of punch 
and the thickness of plate, the product is the pressure in pounds. 
ExaMPLe.—TZo punch @ hole 1 in. diameter through a wrought iron bar } in. 


thick (cold), 
Tons. ewt. qrs. Ib. 


182,000 X lin. diam. X din. deep = 91,000Ib, or 40 12 2 0 
Mean of three experiments... ...  ... 0 «2 o- 40 14 2 16 
This is very near the actual pressure required as per experiment. Of 
course the state of the punching tools may vary this a little. 
Deptford, Feb, 2nd, 1859. J. B. 


(7b the Editor of The Engineer.) 

Sm,—Whilst thanking you for your reply to my inquiry of 20th inst., I 

beg to remark that the point upon which I particularly want information 

is respecting the power necessary to punch rectangular holes, not circular 
ones, as referred to in your answer. For example, I want to punch holes 

24 X 4 in. plate iron 4 in. thick; will the resistance be same as in 

punching 1} circular holes, being about same area? As, however, the 

measurement of the divided surfaces (2} in. X } in.) is 6 in., 1 imagine 
the cohesion of the metal presents a resistance equal to that overcome in 
punching a circular hole about 2 in. diameter. In former case the pressure 
would be, by your rule, about 93,750 lb., and in the latter about 150,000 lb. 

Which is correct ? A PracticaL Svsscniper. 
Jan. 29th, 1859. 

[The resistance is as the length of the divided line; the last result, 150,000 1b., 
would, by the rule given, be nearly correct. We apprehend that it makes no 
difference whether the shape of the hole punched be round or rectangular. Two 
correspondents have sent us particulars of trials wherein, in punching 1 in. holes 
in 3-in. plates, the pressure was respectively 60 tons 10 cwt., and 60 {ons 
15 cwt., giving, say, 81 tons, or 181,440 lb. for a hole 1 in. in diameter, and 
1 én. deep. These results must vary with the hardness of the iron, although it is 
perhaps best to have ample power. The rule given by us was deduced from 
practical trials.} 





PUNCHING IRON PLATES. 
(To the Editor of The Engineer.) 
Sm,—With this I send you the results of some experiments on the 
punching of iron plates, ° 

I do so as the rule for calculating the pressure required, which you gave 
to a “ Practical Subscriber,” seems to give too light a pressure. This may 
or may not have been published before. I copy it from my private note 
book, on the margin of which it is stated that the experiments were made 
by Mr, J. Jones, at the Great Western Steamship Works, Bristol. 

I may add that the largest hole and greatest thickness of plate ever 
punched, I think, was done by Rennie, for the purpose of gaining data for 
calculations. The hole was 11 in. diameter and the plate 3 in. thick. 

Engineer's Office, Swindon, Feb. 2nd, 1859. Joun L, Faasen. 


PRESSURES REQUIRED TO PUNCH IRON PLATES OF 
DIFFERENT THICKNESS, 
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A. In those experiments, the punch broke. 

B._ ,, this punch and die broke. 

Cc. * die broke, 

punch bert and die broke, 

machine would not allow 
piece being punched. 
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ELECTRO-MAGNETS. 
(To the Editor of the Engineer.) 

Siz,—You could doubiless inform me in your “ answers to correspondents” 
whether the following is correct in principle:—I propose to surround 
each of the poles of an electro-magnet with a hollow cylinder of soft iron. 
I should think that in this way the outer hollow cylinder would become 
magnetic as well as the inner one, and add to the attractive force of the 
whole magnet. I do not know whether the outer cylinder would become 
magnetic with the same kind of magnetism as the inner or not. I also am 
not aware whether this arrangement has been tried. I.D. 
[The tubes surrounding the poles of your electro-magnet would become magnetic, 

but the magnetism would be of the opposite kind w that of the inner bar. 

Each tube would form an electro-magnet by itseif, but the two not being united 

the power would be exceedingly small, and we consider you would not gain any 

deantage by the arr t.) 





DRAWING VOLUTES. 
Ms, T. E. Megnurrt, of R has d us with the following 
description of an instrument for drawing volutes:—This instrument con- 
sists of a heavy base and frame of iron or brass, A, to which is clamped 
a wheel B, faced with india-rubber. The axis passes through this wheel, 
and its handle end turns in the standard C; the handle is afterwards 
fixed on by asetscrew F. To the front end of the axis there is a short bar of 
brass soldered G; this brass piece is bored throughout, and carries on its 
lower end a slotted guide H. The cylindrical bore of the brass piece is 
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fitted with a hollow tube I, which has a small jaw on its top, in which the 
running wheel K turns, and which is set to any position by the set screw J. 
This running wheel is tapped in its centre to serve as a running nut to the 
screw N. This screw has a guide block to slide in the slotted guide, so as 
to steady the screw, and also the pencil M, while at work, When the 
handle is turned the running wheel is revolved by its friction on the india- 
rubber-faced fixed wheel, and thereby causes the screw to move upwards, 
and to bring the pencil away from the centre towards the circumference 
of the volute to be drawn, It will be seen that the spaces between the 
lines drawn depend on the adjustment of the running wheel; the nearer 
the wheel is to the centre of the fixed wheel, the smaller will be the 
spaces, ‘The size of the volute drawn depends on the size of the fixed 
wheel. 
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THE PATENT LAWS. 
Tne mode of granting patents, under the Patent Law 





Amendment Act of 1852, is, perhaps, the best that could 
| be devised. All that protection of an invention which the 
mere issue of a patent can afford is accorded, unless just 
cause be shown to the contrary, to every application made 
|in proper form. There are no inquisitorial examinations ; 
| the patentee is made to understand that it is upon the 
| soundness and good faith of his own declaration that his 
invention is new and useful, that he is invested with the 
exclusive right to its advantages for the stipulated period. 
He is embarrassed with no needless forms. He has on 
to identify his claim, when it is at once allowed. So much 
for the mode only of granting patents. ‘The terms, how- 
ever, upon which they are granted are onerous in the 
highest degree. A complete patent, for the term of four- 
teen years, costs £175, £25 being paid before its issue, £50 
at the end of three years, and £100 at the end of seven 
years. For £5 a provisional protection is granted for six 
months ; and, attracted in some degree by the smallness of 
this charge, an average of 3,200 applications are made 
yearly for this protection. A further payment of £20 
within the half-year is a more serious matter — one 
which materially cools the ardour of inventors, only about 
2,100 coming forward to secure their inventions for three 
years. Another payment of £50 at the end of three years 
comes still more unwillingly. Only from 300 to 600 are 
found, of the whole yearly number of 3,200, able or willing 
to meet this charge. How many, then, will be prepared to 
meet the heaviest payment of all, £100, which will fall 
due after October next on patents issued in the latter part 
of 1852? For what, indeed, is this payment made at all? 
Surely not to cover the cost of granting the patent, for 
that & already been granted for £20; and so fur as the 
mere cost to the nation is concerned, no more has been in- 
curred for the man who pays £175 than for him who has 
paid £25. The fees of £150 beyond that are simply arbi- 
trary exactions, imposed at the pleasure of the Government 
for a privilege which the nation should be only too ready 
to grant. ‘The actual cost of issuing a patent is very 
trifling. The United States Patent-office maintains a 
board of examiners, and pays all its expenses, in issuing 
complete patents for fourteen years at £6 each. The sys- 
tem pursued in that country generally subjects the 
patentee toa much larger payment than this, but not to 
the Government. Indeed, upon the large number—nearly 
one-third—of all the applications which are rejected, £4 
are returned to the applicant. ‘The abstracts of claims, too, 
such as they are, are published gratuitously. Our own 
Patent-office has been subjected to heavy charges for 
clerical labour and printing in publishing the back specifi- 
cations; but that is now over, whilst the increasing de- 
mand for the Patent Commissioners’ publications is hkely 
soon to make them self-supporting. ‘The charges of about 
£85,000 for stamp-duty, since the organisation under the 
new act—acharge which will soon amount to £20,000 
yearly—is the most oppressive and unnecessary to which 
the fraternity of inventors is subjected. This exaction is 
forced upon them at a time when their property is gene- 
rally in a critical condition, perhaps before they have 
reaped a penny from it, for even in wealthy hands it is 
generally a difficult matter to push a patent into use before 
one-half its term has expired. We had the testimony, in 
THE ENGINEER of last week, of the inventor of one of the 
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most remarkable and valuable inventions ever produced— 
that of the self-acting spinning mule, of which millions of 
spindles are working in England, France, and America— 
that the profits of his invention did not pay the expenses of 
the patent for the first nine years. From a long and inti- 
mate knowledge of inventions, Mr. Roberts asserts his 
knowledge that on the average no important patent pays 
during the first seven years, A writer in the Quarterly 
Review cites several well-known cases which serve to con- 
firm this statement. It required some years for Watt to 
bring his invention toa paying point; and when he had done 
so, he was compelled to pay between £5,000 and £6,000, 
within four years, in prosecuting infringements. Muntz’s 
patent, which at first required to be almost forced upon 
shipowners, reached a profitable stage only after some 
years, whereupon seven Chancery and six common-law 
suits were brought ; and, besides, proceedings by scire facias 
were taken to annul the patent. The defence of his rights 
cost Mr. Muntz £8,400. The writer referred to says, 
“Nay, if the inventor volunteers to be himself the 
instructor, he will commonly find no one to receive his 
lessons, if he waits for the pupils to come to him, instead 
of going and forcing his contrivance upon them. M. Arago 
mentions that M. Poncelet, an oracle in mechanics, devised 
a new hydraulic machine. He did not take out a patent, 
but offered the machine to all who liked to make use of it, 
and begged that he might be consulted in the execution, 
lest any mistake should be committed. At the end of two 
years not a single person had availed himself of the offer. 
f this occurs when the inventor is one of the most eminent 
men in his department in Europe, what is likely to be the 
result when the propounder of a novelty is, as usually hap- 
pens, unknown ?” 

It has been said that the heavy periodical payments re- 
quired to secure a patent need not be made unless it should 
prove of sufficient value, and that “thus patents that are 
worthless are cleared away and leave the field open to 
further invention.” ‘This is a seeming excuse for one of the 
worst faults of the present system. ‘The actual cost of the 
patent has been already more than paid, whether it be 
worthless or not. The additional payments are contribu- 
tions levied upon it upon the presumption merely that 
the patentee can pay them, but without recognising the ques- 
tion whether he ought in justice to be called upon to do so. 
Whether paid or not, they do not establish in any manner 
the intrinsic worth or worthlessness of the invention. Any 
holder of a worthless patent who, being able, chooses to do 
so, can continue it by paying the full fees; whilst another 
patent, of great intrinsic value, may be lost from the in- 
ability of the patentee to meet them. But that inventors 
are generally the most sanguine of mortals, few indeed 
would incur the chances of taking out a patent. The com- 
paratively small preliminary charges furnish them with a 
temptation, however, to try their fortune ; although, except 
when the full payments are made, the protection obtained 
is practically of very little value. The patentee obtains, 
we may say, by his first payment, the right merely to pro- 
tect himself afterwards upon the further payment of a 
very handsome sum of money, and without which he 
may very likely forfeit all he has paid. Nor can we 
say that the pubiic acquires whatever of value the for- 
feited invention may contain. We have already seen what, 
indeed, almost everyone knows, that it is not until the 
patentee has been successful in forcing his invention upon 
the notice of the public, that they will recognise in it any 
value whatever. Mr. Roberts reminds us that the lever 
watch was published to the world more that 100 years ago. 
It had no strong, or what is the same thing, no perseverin r 
champion, interested in forcing it into use. It lai 
dormant, therefore, until within a comparatively recent 
period. Watt’s great invention might have lain dead until 
now, had not Watt himself been ready to struggle against 
indifference, interest, and idle ridicule, in developing its 
mighty capacities. So of the majority of all important 
inventions. 

The appointment by the Society of Arts, in 1856, of the 
Committee on Patent Reform, and the report of its chair- 
man, Lord Stanley, indicate a feeling which, if fairly 
awakened, would, doubtless, secure a reasonable reduction 
in the present excessive patent charges. Lord Stanley’s 
views, as then expressed, were strongly against the im- 
rm and injustice of taxing inventions. He acknow- 
edged, what is indeed notorious, that a large proportion of 
the leading discoveries of our own and past times have been 
made by men of small capital, and to whom the cost of 
protecting their inventions was a matter of importance. 
Many other leading men would, doubtless, see the subject 
in a similar light, and would show themselves ready, when 
the appeal was made, to act in behalf of the inventor, ever 
the great pioneer in our material progress. 

i In any movement towards patent reform, it will be an 
important question, also, whether some better mode than 
the present cannot be introduced for establishing vhe 
validity of patents. The submission of a difficult patent 
case toan ordinary jury is, according to one of our ablest 
judges, Baron Bramwell, about the worst mode of disposing 
of it. The delays attending the ordinary patent practice 
are sometimes interminable, and the entire value, what- 
ever it may be, of the invention, is often swallowed up in 
the cost of protecting it. Our readers are familiar with 
many cases of this kind which have gone through our 
courts, as well as some which are yet sticking there. And 
we may mention an extraordinary case which has just been 
settled in the United States, after more than ten years’ 
litigation. A Mr. Ross Winans, of whom our readers have 
before heard in connection with sundry mechanical absur- 
dities, obtained a patent in 1834—twenty-five years ago— 
for the arrangement of the eight-wheel’ railway car, now 
common in the United States—an arrangement which was 
practically developed on the Wylam Railway, in this coun- 
try, as early as 1825. Mr, Winans’ patent had little to do 
with the introduction of the arrangement under notice ; nor 
did he, although wealthy, move in any attempt to procure 
an acknowledgment of his claims until 1848, the year of 
the expiration of his patent. Then commenced his suits, 
and with scarcely an interval of rest he has prosecuted 
them in turn against several of the principal railway com- 





panies in his country, for amounts counting in the aggre- 
gate by millions of dollars. On his first trial he was 
awarded £20, but in others the juries disagreed, until, 
in 1856, the Circuit Court of New York decided against 
him. He appealed, and on the 10th ult. the United States 
Supreme Court, the highest judicial tribunal in that coun- 
try, affirmed the judgment of the court from which he 
appealed. Tens, perhaps hundreds of thousands of pounds 
have been expended in prosecuting and resisting Mr. 
Winans’ claims; and had they been finally allowed, the 
royalties levied upon the railway companies of America 
would have hardly fallen short of a million sterling. The 
specification of the patent in question was most adroitly 
worded—a Talleyrand could not have drawn it better; and 
over its plausible but impenetrable clauses juries stumbled 
and were lost in mental fogs which the eloquence of oppos- 
ing counsel served only to thicken. The patentee claimed 
and disclaimed until nothing was left on either side ; and 
on both it seemed equally clear, to one that he was entitled 
to all that he asked in court, to the other that he had 
nothing to ask. Had such a specification gone at once to 
a competent special jury of experts, who would have decided 
what invention it did and what it did not adequately 
describe, and had the case been submitted, upon this, to an 
ordinary jury, it might have been out of the way in three 
months—settled as conclusively, and doubtless in the same 
way, as it now is. 


THE EXHIBITION OF 1861. 


CERTAIN of the arguments which have been addaced, both 
for and against the proposed Exhibition in 1861, are cer- 
tainly of a very singular character, and are little calculated 
to determine either the propriety or impropriety of such 
an enterprise. In a pamphlet just published, under the 
title of “The Exhibition of 1861,” the reasons “why it 
should be” are confined almost entirely to the considerable 
scientific, industrial, and commercial development which 
has been going on since 1851. It appears to be the object 
to prove that another great exhibition is a matter of neces- 
sity to manufacturers and to the commercial world. On 
the other hand, the London Journal of Arts, which repre- 
sents a certain share of the public opinion, proceeds at 
even greater length to show that such an exhibition is not 
imperatively demanded, either in the interest of manufac- 
tures or commerce, and hence, as we are left to infer, that 
it should not be held on any account whatever. In either 
case the popular character of such occasions appears to be 
entirely overlooked in the contemplation of their technical 
aspects. We apprehend that the real questions involved 
are whether a sufficient collection of attractive objects can 
be secured, and, next, whether a sufficient number of 
visitors will come to see them. Now, these questions can- 
not be settled upon the same grounds as are involved in a 
uew commercial undertaking, any more than can be the 
success or failure of a theatrical campaign. The arguments 
brought to bear in favour of an exhibition in 1861 would 
never have proved that of 1851 to have been necessary, 
whilst those now directed against the former would have 
once been equally applicable to the latter. The Exhibition 
of 1851 was in no sense a necessity, and, at the risk of 
tautology, it may be said that there was no necessity for 
such a necessity. Yet it was a most triumphant success. And 
it appears, indeed, to be this very success which has led the 
Times and the London Journal of Arts to despair of its 
repetition. Those journals believe, apparently, that 
another such triumph would ruin us. They do not even 
regard the fact that the present Crystal Palace—at best but 
the souvenir of former glory, removed some miles away 
from the metropolis, possessing no element of novelty— 
draws its 2,000,000 visitors yearly (1,058,206 in the last 
official half-year), and yields an annual revenue of about 
£175,000. "That the Crystal Palace is not, even now, a 
profitable enterprise is not that it lacks patronage, but 
simply that no less than £1,365,539 have been expended in 
its establishment—almost as much as upon the Palace of 
Westminster. Upon the reasons urged against the exhibition 
now proposed, we could not certainly account for the cir- 
cumstance of nearly 2,000,000 people flocking yearly to 
that at Sydenham. The fact is, that such exhibitions have 
become matters of social necessity ; they are supported, less 
by the critical portion of the public, than by the masses, who 
are appreciative, but not critical. Men of all classes go, not 
so much for severe examination and comparison, as to be gra- 
tified. Each is sure to see something which pleases him, 
and with this, and the general optical effect of the whole, 
he is satisfied. Amusement, more than instruction— 
although both are almost of necessity blended—is the 
magnet by which somany millions are attracted to these 
world’s fairs. That the element of novelty had much to 
do with the success of the Great Exhibition, there is no 
doubt; yet anything, the sight of which can afford so much 
pleasure and instruction, will bear being seen as often as 
once in ten years. 

Bat there is a new generation, a new influx of visitors 
to be counted upon, whilst those who saw the first Exhibi- 
tion will, if alive and able, be sure to visit the second. There 
will be a new growth of men of twenty-eight, who in 1851 
were youths of eighteen ; and of young men of the latter 
age who were then almost too young to know what it was 
all about. There will have been an absolute increase of 
some two or more millions in the population of the king- 
dom, and a vast increase in the number able to visit and 
appreciate such an Exhibition. In foreign countries and 
in the colonies, the number who will contribute to the col- 
lection, and come in person, will be immensely greater than 
in 1851. America, where the liveliestinterest will be taken in 
the next great exhibition, has greatly improved facilities of 
intercourse with us. The increase of steam navigation and 
of American travellers is something wonderful. Improved 
means of communication and increasing intelligence in all 
parts of continental Europe will bring thousands who, ten 
years ago, would never have dreamed of such a thing. Even 
in Great Britain the habit of travelling has increased 
greatly ; our railway receipts have doubled in eight years. 
Thousands to whom a journey to London, eight years ago, 
was a formidable affair, now make nothing of it. Wages 
are higher, and our working-classes haye improved much. 





They are better able to travel and better qualified to be 
amused and instructed. In the colonies we have had a 
wonderful development within the past eight years, to be 
yet further increased by 1861. Australia has become all 
that it is almost within that time. What a progress will 
have been made in India, and, indeed, in all our colonies! 
The millions of Englishmen abroad will not hear with in- 
difference of another world’s fair in the metropolis of the 
British Empire, the metropolis, indeed, of the world; and 
how many will return to mix some business with the plea- 
sure of witnessing the great pageant; each drawing with 
him his many home friends, the strong bond of sympathy 
uniting all in a common enjoyment. That half a million 
visitors of this kind alone would be attracted in this way 
to the Exhibition of 1861 we do not doubt. 

Again, trade is still suffering under the depression which 
commenced in 1857. But its present abnormal condition 
is sure to be followed not only by an early and general re- 
covery, but by a further rapid and wide development. We 
shall be in more prosperous, and, therefore, more liberal 
times, by 1861. ‘There will be a new and ambitious class 
of manufacturers who will be glad to exhibit their wares, 
and thus bring themselves into notice. To speculate upon 
the prospect of novelty is needless. What real novelty 
does ten years produce in dress? And yet a large number 
of the human family devote themselves unceasingly to this 
subject,"apparently finding in it constant mutations of in- 
finite importance. It has been said that the Exhibition of 
1851 succeeded because nearly six thousand years were 
occupied in bringing the arts to the perfection they then 
displayed, and the whole face of the earth was ransacked 
to add to its attractions. The idea would be very pretty, 
but that hardly anything then exhibited was new of its 
kind ; the generation of the day was familiar with it all; 
they had seen almost everything in detail elsewhere ; they 
understood it all, so that certainly few discovered any new 
art in the great palace in Hyde Park. Show the same 
people another exhibition of which they can say to their 
friends—“ Yes, it is a finer affair than that of ’51,” and they 
will be satisfied. There are real novelties, and enough of 
them to give interest to a new exhibition. What more 
interesting or important than steam agricultural machinery, 
sewing machinery, new plans of marine engines, triumphs in 
photography, new electric telegraphs, printing machinery— 
wonderfully improved—smoke-consuming furnaces, new 
manufactures of steel, new fire-arms, and heavy ordnance, 
submarine apparatus, tunnelling machinery, file cutting 
machinery, hydraulic apparatus, electric clocks, &c. In 
matters more familiar to popular observation, in textile 
fabrics, wearing apparel, musical instruments, furniture, 
safes, locks, camp equipage, and an endless variety of 
kindred subjects, there is a constant improvement, always 
sufficient to arrest attention. 

The Exhibition building of 1851 was the greatest novelty 
of all, and that in 1861 should surpass it. The architec- 
tural genius of our time is adequate to another triumph of 
the kind. 

It may be a fair question—although we do not know if it 
has been asked—Will a sufficient number of contri- 
butors be found to furnish another exhibition? Whilst 
we think there will, this question will have been suffi- 
ciently determined in season to govern the actions of the 
promoters of the work. Nobody would contribute if it 
was supposed that nobody else would ; but the moment it is 
understood that a general movement is being made, a large, 
or, at all events, a sufficient number will be found ready to 
join in it. Every tradesman is anxious not to appear at a 
disadvantage beside his neighbours. Many would contri- 
bate, if for no other purpose, at least for public spirit— 
national pride ; and many others would do so from a stronger 
motive—that of self-interest. When we consider the 
amount of property, — the whole of it saleable, now 
lying on exhibition at Sydenham, we cannot but think that 
there would be no want of contributions of a character ap- 
propriate to their purpose. 

We are not attempting, nor should we wish, to prove 
that another great international exposition of art and in- 
dustry is a matter of necessity ; but that itmay be managed 
so as to be entirely successful, we fully believe. We are 
certain, nevertheless, that it would also do good, and that 
what is good is morally, if not commercially, necessary ; but 
there is no more occasion for proving such an exhibition a 
necessity, than to prove the same of an Italian opera, anew 
painting, a new novel, or even of a new scientific discovery — 
for even the latter cannot be considered a necessity whilst 
the world had always done before without it, but it is just 
as acceptable, notwithstanding. We have no doubt that the 
movement now going on has the popular sympathy : every- 
one wishes, however he may doubt, its success. Whilst we 
have few doubts on this point, we certainly see no 
reason for opposing it. 


THE CHANNEL ISLANDS TELEGRAPH. 


ON the 26th ult. telegraphic communication was found to 


be interrupted between Guernsey and Jersey. On exami- 
nation it was discovered that the cable, where it reaches 
the Jersey coast at Gréve d’ Alencon, had been driven by 
the waves out of its proper position against a rock, upon 
which it had parted. The seaward end had drifted 150 
yards away, to where it had become twisted and inter- 
laced in such a manner as to prevent the possibility of 
closing the break without a considerable length of new 
cable. This has been supplied, laid in a new position, 
the connection made, and the communication restored. 

This is believed to be the first instance on record of the 
complete division of a submarine cable by the violence of 
the sea. It was at first thought that the strong iron pro- 
tection of the conductor had been sawn asunder by abra- 
sion upon a reef, but the strands bore no evidence of such 
action. The rupture must have been caused, either by 
some violent strain from a breaking wave, or by a blow 
from some portion of a wreck or loose timber. At the 
time of the failure there was a very high sea on, a circum- 
stance which favours the presumption that the cable was 
broken instantaneously, 

This accident shows the necessity of the greatest care in 
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landing submarine cables, the selection of the approaches 
requiring the closest observation of the depth of water, 
nature of bottom, exposure to the sea, and all other 
circumstances which can affect the safety of the line. 

As the action of the waves reaches only to a moderate 
depth, such accidents can occur only in comparatively shal- 
low water. In the present case the engineer, Mr. Preece, 
was enabled to recover the seaward portion, and make a 
temporary connection, whilst a fresh sea was running. If 
only an accident of this kind had happened to the Atlantic 
cable, we might hope for its restoration. As it is, the gra- 
dual loss of communication, and the considerable subsequent 
period during which indistinct signals were transmitted, 
forbids any such hope. The Valentia eud has been under- 
run and replaced by a heavy cable out to deep water, in 
which we cannot suppose the line to have been broken. In 
regard to the probable cause of injury, the Times observes— 
“The fault on the English side remains in just the same 
state and position as when it was first discovered at the 
beginning of September last, about 270 miles from land. 
This distance, calculating the amount of slack wire payed 
out during the last days of the submerging operation, 
would place the fault about 220 statute miles from shore, 
or somewhere upon the now well-known mountain range 
which divides the deeps of the Atlantic from the compara- 
tively shallow waters of the Irish coast. The logs and 
diaries kept by those on board the Agamemnon during her 
last successful cruise show that this range was crossed be- 
tween four and five o’clock on the afternoon of the 3rd of 
August, or more than an hour before the time when it was 
expected the ship would arrive upon it. It was intended 
by Sir Charles Bright to allow a great quantity of slack 
cable to run while crossing this ridge, in order that there 
might be amply sufficient to reach the bottom of all inequa- 
lities which might exist there undiscovered by the sounding 
line. But, through the defective and most uncertain method 
of ascertaining the speed of the ship at present in vogue in 
the royal navy, the Agamemnon throughout the whole 
cruise steamed at a greater rate than was registered by the 
log line. Owing to this circumstance the range of high 
submarine land was reached at least an hour before the ex- 
pected time, the first intimation given to those on board 
being a sudden decrease in the registered strain upon the 
dynamometer and an equally rapid falling off in the speed 
of the cable’s paying out, the Agamemnon all the time 
maintaining the same rate registered by the log. Sir 
Charles Bright’s attention was called to the circumstance, 
and he, sceing that the shallow water was approaching, or 
had actually been reached, at once ordered the weights to be 
taken off the brakes, and allowed a quantity of slack cable 
to go overboard by the run. The doubt, however, is now 
whether the falling off in the strain and speed of the cable 
was observable at all till the top of the ridge had been 
gained ; and if this was the case, it is more than probable 
that the cable remained suspended upon some projecting 
point of the steep till its insulation was gradually injured 
and destroyed by its own weight. This, of course, is only 
a conjecture, but it is quite borne out by the distance at 
which the fault is situated exactly coinciding with the 
arrival of the Agamemnon at this ridge. This steep range 
is often mentioned as a sloping bank, though upon what 
ground it is so called it is hard to say, for but two soundings 
were taken upon it—one at the bottom and another at the 
top, and these, though only eight miles apart, show a dif- 
ference in elevation of 7,300 ft.! Of the nature of the 
intervening space no one can, of course, now form anything 
but conjectures ; and whether the sides of this submarine 
mountain are broken by ravines and precipitous cliffs, in 
the same way as the sides of mountains on land, nothing 
but a close and accurate scries of soundings will ever 
determine.” 

THE GLASGOW SEWAGE, 
THE sewage of Glasgow is estimated at 50,000,000 gallons 
daily, equal to at least one-half that of London. An 
inquiry of considerable extent has been recently carried on 
as to the best means of deodorising it, and in this connec- 
tion Mr. James Napier has made an able report (embodied 
in that of Dr. Anderson and Mr. Bateman) upon the modes 
of precipitation proposed by Mr. Manning, and that by 
caustic lime. Mr. Napier, who visited Mr. Manning’s ap- 
paratus at Edinburgh, describes it as two circular deposit- 
ing tanks, built of bricks, and made tight by asphalte. 
The bottoms of the tanks, each of which is 40 ft. in dia- 
meter and 6 ft. deep, incline a little to one side, whence a 
sluice extends to a third and deeper tank, at a lower level. 
The deposit from the precipitating tanks is here collected, 
to be afterwards raised by machinery to a large wooden 
vessel, where it is drained and pressed to a solid consistency. 
The clarified water can be drawn from the precipitating 
tanks without disturbing the deposit. Each tank contains 
an agitating apparatus, Near and above the two precipi- 
tating tanks is a tub for mixing the purifying materials 
which are run thence into the sewage collected in the 
tanks. The tanks were charged with about 30,000 gal'ons 
of sewage; the purifying materials, consisting of alum 
sludge, waste lime, and charcoal, were then let in, and the 
stirring apparatus set in motion for about ten minutes. In 
from forty-five minutes to one hour, the solid matters were 
precipitated, after which the supernatant water was run 
off. Each of the precipitating tanks was used alternately. 

Of the alum sludge, the refuse of the alum-makers, 
6 ewt., costing 7s. 6d. per ton, were used ; the lime was 
the waste from the manufacture of chloroform, 3 ewt. 
being used, the material being had for the carting 
away from where it was produced. The charcoal, of 
which 2 ewt. were used in one charge, was a refuse from 
the manufacture of prussiate of potash, and cost from 
ds. to 7s.a ton. These quantities of materials served for 
two charges of a tank for some time after it had been 
cleaned ; but when this had accumulated the same quantities 
were sufficient for three charges. Taking the average at 
two and a half charges, the quantity of sewage for which 
they sufficed would be 73,047 gallons. The alum sludge, 
in the condition in which it was used, contained 29 per 
cent. of sulphuric acid, nearly 19 per cent. of peroxyde of 
iron, nearly 35 per cent. of water, 7-4 per cent. of alumina, 


53 per cent. of silica, and smaller quantities of lime, coaly 
matters, and chlorine. Only 214 per cent. of this sludge 
is soluble in water, the portion dissolved being principally 
sulphuric acid, with a little oxyde of iron and lime. In the 
same way, the charcoal contained 32 per cent. of carbon, 
14 per cent. of peroxyde of iron, 32 per cent. of water, 
10 per cent. of sand, with lesser quantities of sulphide of 
iron, sulphuric acid, lime, and chlorine. ‘The lime contained 
553 per cent. of water, and for the rest nearly 14 per cent. 
of carbonate of lime, 144 per cent. of hydrate of lime, with 
small quantities of sulphate and chloride of lime, chloride 
of calcium, silica, and alumina. 

Mr. Napier states that at no time during his stay at Mr. 
Manning’s works was the water thoroughly purified. He 
adds, however, that the purifying materials used are 
capable of cleansing the water thoroughly, the sewer 
operated upon being a very bad one, and requiring one- 
third more of each ingredient ; and wher this was added, 
the water was rendered as clear and limpid as the finest 
spring, entirely free from sewage smell, and retained its 
purity and appearance after being kept for six weeks in a 
close and warm place. The nature of the Glasgow sewage 
is such, however, as to require a much larger proportion of 
purifying matter than that of Edinburgh, so much that for 
the treatment of 1,000,000 gallons of sewage, £7 3s. 8d. 
worth of materials would be required, whereby the yearly 
cost would be upwards of £131,000. 

The sewage of Glasgow includes that discharged into 
Pinkstone Burn, St. Enoch’s Burn, Gallowgate Burn, and 
Gorbals. A singular fact disclosed in the examination of 
the water of St. Enoch’s Burn was that, whilst it contained 
a considerable quantity of light brown floating matter, this 
was deposited in a few minutes, leaving the water clear and 
without smell. The solid matters which were precipitated 
by standing amounted to about 80 grains per gallon, con- 
sisting of 18-6 grains of carbonaceous matter, 27°3 grains of 
sand, 21°3 of alumina, 4°8 of peroxyde of iron, 2°3 grains 
of oxyde of manganese, and smaller quantities of lime, 
sulphuric acid, and chlorine. In the clear water left after 
these deposits, there were found in two analyses, 144 
grains of salts held in solution in one gallon. These con- 
sisted of 47°8 grains of chloride of manganese, 47:4 grains 
of perchloride of iron, 16°5 of chloride of calcium, 15-9 of 
alkaline chlorides, 12-4 grains of sulphate of lime, with 
small quantities of silica and carbon. This analysis 
showed, therefore, what had been pointed out several years 
ago by Mr. James Young, that protochloride of manganese 
is a powerful deodoriser. The perchloride of iron has also 
the same property. These materials, found in St. Enoch’s 
Burn, were traced to the St. Rollox chemical works, whence 
they issued as waste. It was also found that large quan- 
tities of hydrated peroxyde of iron, with a small quantity 
of manganese, were constantly accumulating there, and 
which, when dissolved in hydrochloric acid, formed the 
salts requisite for deodorising. Quantities of these salts 
were constantly let off from these works. With such 
works, therefore, established upon all the streams in Glas- 
gow, the Clyde would be completely purified ; and, indeed, 
the water of St. Enoch’s Burn, when mixed with that 
from other sewage outlets, exerts a strong purifying effect 
upon it. Upon this discovery, Mr. Napier estimates that 
the deodorisation of the sewage of the city by Mr. 
Manning’s process might be managed, at the pre- 
sent prices of the materials, for £68,437. With any con- 
siderable demand for these materials, however, their price 
would rise, and it is doubtful if even £150,000 would cover 
the cost of this process, under the most favourable circum- 
stances, if applied to the whole sewage of Glasgow. The 
cost of deodorising with lime is estimated by Mr. Napier at 
£22,812 yearly, without the St. Enoch’s water, and but 
£6,844 with it. 

In respect to the solid matters deposited by the sewage, 
Mr. Napier estimates that 58,172 tons of dry, solid matter 
would be deposited naturally, without purification. In the 
state in which this would be collected, it would contain 
70 per cent. of water; and weigh, therefore, 193,906 tons. 
By Mr. Manning’s process, 969,530 tons of precipitated 
matter would be collected; whilst in purifying with lime 
484,765 tons would be had. 

The report of Dr. Anderson and Mr. Bateman, addressed 
to the Glasgow Sanitary Committee, is strongly adverse to 
the adoption of either Mr. Manning’s process or that of pre- 
cipitation by lime. The manures produced contain, upon 
analysis, only from 2°56 to 3°51 per cent. of ammonia ; worth, 
therefore, according to the value of guano, but from £2 2s, 
to £2 13s. a ton. In estimating the cost of carriage for ten 
miles, the increased quantity to be carried, as compared with 
guano, 64 tons to 1 ton, would reduce these values to 
£1 13s. or £1 14s. per ton. The estimated cost of preci- 
pitation by lime, and of subsequent drying, is taken at 
£1 5s. a ton; at which, with all the charges and risks of 
an extensive manufacture, the process would yield no profit. 

A considerable portion of the report is devoted to the 
discussion of the chemical purification of the Clyde, without 
precipitation ; and, for this purpose, the treatment adopted 
by Dr. Smith and Mr. M‘Dougall of Manchester is sug- 
gested. This is the admission of sulphurous and carbolic 
acid directly into the sewers, the former deodorising the 
putrid matters, whilst the latter, by its powerful antiseptic 
properties, would arrest the tendency to further change. 
Adopting the estimate of Dr. Smith and Mr. M‘Dougall 
that 2 Ibs. of salphurous acid and 1 oz. of carbolic acid are 
sufficient for deodorising the excreta of 300 persons for one 
day, the materials being worth one penny only, the annual 
cost for a city of 400,000 inhabitants would be £1,900. Taking 
double these quantities to cover all contingencies, and add- 
ing the cost of attendance and interest on works, the esti- 
mated cost of deodorising for Glasgow is but £6,250 per 
annum. Dr, Anderson and Mr. Bateman have had a large 
quantity of materials prepared, and when the condition of 
the sewers is favourable to the experiment—that is, when 
they are in their worst state—will apply this method of 
treatment to the waters of the Kelvin, with a view of 
obtaining a result on the large scale. It is suggested that, 
should this method of deodorising be found to answer, the 
water might be carried in open conduits, without nuisance, 





as liquid manure. The report shows pretty conclusively 





that any engineering operations having for their object to 
carry away the sewage to the lower part of the Clyde, 
would be of an expensive and difficult character, because, 
from the tendency of sewage to remain in the river a long 
time—requiring, as was shown in some cases, a fortnight to 
descend six miles—it would be necessary to convey it to a 
very great distance. 

The report stipulates the separation of the fecal matter 
from the ordinary sewage as the only condition permitting 
the manufacture from it of a profitable manure. It might 
have been added that, with such separation, the remaining 
matter would be nearly innocuous, so that if the excreta be 
rescued for its legitimate use, very little cost need be in- 
curred for any other purification. ‘The authors of the re- 
port characterise the existing system of waterclosets as 
quite behind the age when regarded in a sanitary point of 
view. ‘They by no means advise a return to the old system 
in its primitive form, for that cannot for a moment be sup- 
ported ; but they state their opinion that, had the inge- 
nuity which for a long series of years has been devoted to 
the contrivance of ingenious waterclosets been turned to 
plans for the effectual application of dry deodorisers, the 
result in asanitary point of view would have been quite as 
good, probably better ; and the product might be converted, 
by a simple process, into a manure, which would probably 
sell at about £3. ton. At present but a small proportion 
—not above one-fourth—of the houses in Glasgow are fur- 
nished with waterclosets, and their rapid increase must 
tend to magnify very greatly the evils at present expe- 
rienced. ‘ 

The whole sewage question is being very ably dealt with 
by the Sanitary Committee of Glasgow, and we do not be- 
lieve the authorities of that city are likely to — any 
scheme so ill-considered as that now being inflicted upon 
the metropolis. The manifest error of our new drainage 
system will doubtless serve a good purpose in one respect 
—that of preventing its repetition by other communities 
interested in a similar question. 


THE ADULTERATIONS IN FOOD AND MEDICINE. 


ReForM in Parliament is worth nothing but as an additional 
pledge of reform in our laws, and as a guarantee that they 
shall secure to us a larger degree of justice, security, and 
freedom. Asan abstract thing, though just, it is valueless, 
Its value consists only in its adaptability to bring our legis- 
lation into harmony with our advancing social condition, 
The social revolutions that have been silently Progressing, 
under the influence of accumulating wealth and extending 
education, the new wants springing out of the elevation of 
the masses of our people into important social entities, 
having rightsand requiring consideration heretofore ignored, 
demand a class of legislation comparatively new. In almost 
every department of home production, now, the masses of the 
people are the most important customers; and this fact, in 
connection with their general condition, lays them open to 
innumerable frauds and deceptions, from which they demand 
protection. The wealthy, and those well versed in the 
world’s ways, are quite able to take care of themselves; but 
the poor, and those whose almost entire time is taken 
up with labour, are the special victims of the dishonest, and 
need special protection. 

The greatest frauds are perpetrated in the sale of food and 
medicines ; and to the astonishment of most, English law, as 
it at present stands, has been proved, in the case of the Brad- 
ford poisonings, totally incapable of affording security. Men 
may, as there, endanger the lives of a whole community, 
and be actually guilty of the death or injury of 
some hundred people, and yet escape punishment. 
They may habitually mix poisonous ingredients in the 
confections specially devoted to the gratification of children 
—may, in fact, poison our children before our eyes, and 
escape almost unscathed, And this is done in no exceptional 
cases. It is a well-ascertained fact that the majority of the 
sweetmeats sold in London shops are more or less poisonous, 
some to a frightful, others only to an inconvenient extent, 
London is no worse than other places. According to Dr. 
Angus Smith, sweetmeats in. Manchester often contain 40 
per cent. of salphate of lime, and not unfrequently 
100 per cent. of adulteration, not a particle of the real 
material being present in the articles sold, every portion 
being a cheap and injurious sham. Ordinary and indis- 
pensable articles of food are tampered with to an almost 
equal degree. Flour is mixed with terra alba, chalk, sal- 
phate of lime, and bone dust ; bread, with alum; milk, with 
chalk, calves’ brains, and water ; coffee, with roasted beans, 
or burnt bread and chicory ; and chicory, again, with horse- 
beans and the ground wood of coffins. ‘Tea is covered with 
poisonous colouring; pickles, with arsenic and red earth ; 
and condiments with endless varieties of cheap matters that 
do not destroy their appearance, while they enlarge the 
margin of profit. 

Medicines come under the same category; and, after 
health has been injured by adulterated food, there is no 
guarantee that life may not be sacrificed through adulte- 
rated medicines baffling medical skill, and rendering aid 
practically impossible. A poor druggist necessarily goes 
to the worst market for his drugs, and his position invites 
the dishonest merchant to tamper with his supplies. It is 
notorious that such sell inferior and adulterated medicines 
generally. But, if the chemist’s drugs be genuine, there is 
no guarantee that they will be properly dispensed. Igno- 
rance, or half-information, may compound a pill that shall 
kill instead of cure. ‘There is nothing to prevent a drug- 
gist’s errand-boy setting up in his master’s trade; of course, 
choosing a poor neighbourhood for the exercise of his vo- 
cation. 

But these evils are not by any means incurable. If we can 
secure the public against dishonest weights and measures, 
we can also secure it against unwholesome food and adulte- 
rated or ignorantly compounded medicines. If we can 
have inspectors of weights and measures, we can also have 
inspectors of food and drugs. If we can have surgeons 
with diplomas, we can also have certified druggists. A 
food inspector must, of course, be a superior man—a g' 
analytical chemist. But such men are to be had. And if 
they were scattered over the country, each having a work 
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able district, and employed under the sanction of a local 
board of health connected with the central board, with such 
connection with the police of the district as should bring 
speedy justice on the head of every vendor or manufacturer 
of an adulterated article, we should soon have a complete 
change effected. Such regulations are ney called 
for by the present ineffective state of the law, and by the 
frauds that are constantly perpetrated. The need for an 
immediate alteration of the law, and the establishment of 
a food inspection, is the greater from the fact that it is the 
poor and defenceless that are suffering most. Such have a 
tenfold claim on the protection of the law, and on an effi- 
cient guarantee against the selfishness or peculation of the 
strong. 

Were a competent body of food inspectors appointed to 
carry out the provisions of a well-digested act, they, would 
be sufficiently supported by public opinion to ensure their 
crushing this great social evil. The investigations of the 
Lancet, of Dr, Hassall, and others, have created a strong 
and gencra! feeling of the necessity of such legislative in- 
terference, and that there can be no safety without it. 
Were the adulteration of food made a felony, and every one 
implicated in the guilt made amenable to the law—as doubt- 
less ought to be the case—and were every dishonest manu- 
facturer and dealer liable at any hour to an unwarned 
visit from the food inspector, or his agent, and unable to 
tell at any moment whether his dishonest mixtures were 
uot in the laboratory of the analyst, whose detective 
power he could not escape — there would be a very 
different state of feeling created from that now existing. 
‘The ciforts that have been made to expose this vile cheatery 
have no doubt had some influence. But isolated and ill- 
supported efforts, coupled with the inoperative condition of 
the law even when appealed to, are totally inadequate to 
grapple with so wide-spread and mischievous a system. We 
want a systematic, general, and constant agency at work, 
under competent supervision, and well supported by 
Parliamentary enactment, and then there would be some 
chauce of the evil being grappled with and overcome. ‘The 
time for this has arrived, and we trust the next session of 
Parliament will not pass without something being done, as 
certainly it will not, if Parliament be sufficiently alive to the 
well-being of the people. ‘The preventive measures we ad- 
vocate exist in America, France, and elsewhere. Why not 
in England? They are evidently practicable, and quite as 
evidently needed. 

But if the purity of drugs and chemicals were thus 
guaranteed, we have no security for their being properly 
dispensed, nor can we ever have unless we demand an edu- 
cational fitness in all chemists and druggists. The respect- 
able members of the profession have long advocated the 
application of an educational test. In the absence of any 
legal qualification, they have endeavoured to supply one 
themselves; but, as is generally the case with such voluntary 
associations, the union has not fully accomplished its purpose. 
Many of the more respectable chemists stand aloof from the 
Pharmaceutical Society, uuder the impression that it is prac- 
tically useless, and that nothing short of Parliamentary 
authority can raise their profession to the point of trust- 
worthiness and educational capability necessary for the 
public safety. 

It certainly is a most anomalous state of things that we de- 
mand a legal qualification from the physician who prescribes 
the medicine but none from the chemist who compoundsit. It 
is true that physicians generally try to secure the proper dis- 
pensing of their prescriptions by sending them toa duly quali- 
fied chemist ; but, in many cases, and especially amongst the 
poor, they cannot do this, It is quite common for the poor 
to go trom shop to shop with their prescriptions till they 
find the cheapest, and most likely the one supplying pew 
terated drugs. Then there is the further source of error 
arising out of the barbarous way prescriptions themselves 
are written—in a dead language, rendered more unintelli- 
gible by contractions and impurities. With these facts be- 
fore us, and the possibility of any chemist’s errand-boy 
setting up in his master’s business, if he chooses, and can 
muster a few pounds to adorn his windows with bottles of 
coloured water, we cannot wonder that there is a constant 
series of poisonings going on from druggists’ mistakes. 
The only safeguard against this is a legal provision for 
the examination and certifying all chemists starting in 
business after a certain date, securing thus a competent 
knowledge of Materia Medica, or preventing the exercise 
of their profession. Such measure would be a boon to the 
respectable chemist as well as a pledge of security to the 
public. 


ENGLISH AND AMERICAN IRON, 


CoMPLAINTS from the United States of the inferior quality 
of English iron are periodical—as much so as the political 
excitements, financial panics, or railway disasters occurring 
in that great country. That much of the iron supplied to 
the American market corresponds in quality to that of the 
bonds, and other “ securities” in which so much of it is 
paid for, we need not, perhaps, doubt. But beyond this, 
there is a constant habit with a certain class in America of 
decrying English manufactures, with the desire of pro- 
moting those of domestic growth. In respect to that of 
iron, the United States is unfortunately situated. In that 
country iron and coal rarely occur in juxtaposition. ‘The 
one must be carried, perhaps forty, perhaps 100 miles to 
the other. Americans as a race are not adapted in their 
physique to the severe labours of the puddling furnace and 
rolling mill, ‘The bone and muscle for that kind of work 
must be generally imported from Eugland, Scotland, and 
Wales. It is just so in mining. Without the Cornish 
men, the Pennsylvania mines would not certainly be what 
they now are, As a matter of course, labour is dear. Pud- 
dlers, fo instance, are generally paid by the day—not by 
the ton, and receive 12s. 6d. (three doilars), without any 
deduction for “ helpers.” Even that is hardly enough. They 
are exposed to a climate which only the most powerful 
constitutions can resist. Long periods of uninterrupted 
summer heat—the mercury at 95 eg to 110 deg. in the 
mills for weeks together—capricious changes, quick and 
searching, and in winter the most intense cold, the ther- 


mometer ranging from freezing, down to 10 deg., 15 deg., 
or even 25 deg. below zero—50 deg. or 60 deg. of frost! 
For the ale, which by long use has become a necessity, the 
poor workman can only substitute raw spirits. What 
wonder that all this breaks him down—that the 
men are continually coming and going, and, therefore, 
the high cost of the manufactured product? It 
is for this manufacture that the American protectionists, 
like those of France, would move heaven and earth, seeking 
to sustain it at the expense of every other interest in the 
country. That the American ores are of good quality, we 
admit ; but that the product is of a generally better cha- 
racter than that of our own furnaces, we hardly believe. 
On the one side, we send our Yorkshire iron to America, 
that of the Lowmoor, Bowling, Kirkstall, and other forges, 
such as no mills in that country can compete with. The 
best rails ever used in America were made at Ebbw Vale. 
On the other hand, some, at least, of the American mills 
turn out the veriest trash—worse, if possible, than the 
worst refuse of the Liverpool iron market. In the choice 
varicties of iron, such as boiler-plate fit for flanging and 
for furnace sheets, and iron for engine tyres, we have 
always had the command of the American market ; whilst 
the American first-rate iron may be somewhat tougher, 
ours is more uniform in quality, better worked, and is alto- 
gether more to be depended upon. In the more ordinary 
qualities we are but little behind ; and, but for the obstruc- 
tive policy of the American Government, we could lay down 
rails in New York, including all charges for freights and 
commissions, for 30 per cent. less than they could be manu- 
factured for in Pennsylvania. Whatever may be the rela- 
tive qualities of the respective makes of rails, brother Jona- 
than insists upon paying from £12 to £15 a ton for such as 
sell here at £8. 

At a recent meeting of the leading American ironmasters, 
the repeal of the existing ad valorem duty of 24 per cent. 
was strongly advocated, and it was determined to recom- 
mend, for the adoption of Congress, a specific rate of £1 5s. 
per ton on pig iron, £2 14s. on rails, and £3 2s. 6d. on bars. 
The present tariff went into operation in July, 1857, the 
duty for the eleven preceding years having been 30 per 
cent. upon the invoice. The unsettled policy of the Go- 


success of the manufacture ; add to which, the latter is con- 
ducted generally by firms of small capital, only to be satis- 
fied with sudden and enormous profits, and we have a 
tolerable insight into the causes of the outery raised in the 
States against English iron. 

In the meantime, the American manufacture is extend- 
ing, the production of pig iron having been estimated at 


315,000 in 1840, 800,000 in 1848, 500,000 in 1853, and 
1,000,000 in 1855. A considerable trade in American iron 


alone being reported at about £120,000 yearly. In the 
American journals devoted to the interests of the home 
iron manufacture we occasionally see published letters 
from engineers in Cuba and the South American republics 
very favourable to the American iron, and equally un- 
favourable to that of English manufacture. 
no great consequence to these opinions, although our iron- 
masters must be on the alert in these matters, that no 
cause be furnished for such comparisons. It is gratifying to 
observe that at home the demand for, and supply of, the 
better grades of iron is increasing. There is a general ten- 
dency towards using only the best materials. The rails, being 
made for our own and the colonial railways, are stipulated 
to be of the very best quality. The North-Eastern Com- 
pany is advertising for tenders for several thousand tons 
of rails, which must be guaranteed for seven years. The 
remarks so unfavourable to our iron manufacture, which 
were elicited three years ago by the reading of Mr. Black- 
well’s paper at the Society of Arts, apply, as we believe, 
with much less force at this time; and we have no doubt 
that in quality, as well as in quantity, we shall soon take 
the lead of all other iron-producing nations. 


THE DANGERS OF THE SEA, 


By the last news from America we observe that the United 
States surveying schooner Fennimore Cvoper had arrived at 
Honolulu after forty-three days’ cruising in the North 
Pacific, for the purpose of identifying several reported 
dangers, such as islands, rocks, and shoals. A chart of 
these had been carefully prepared, with the intention that 
each should be diligently sought for, and all that had no 
existence be removed from the charts. ‘The vessel in ques- 
tion had sailed repeatedly over the alleged position of 
Cooper’s Island, and some seven other reported dangers. 
Excepting a mountain ridge, about midway between Hono- 
lulu and the American coast, on which there were two 
miles of water, the Fennimore Cooper found an almost uni- 
form depth of three miles, including those places where 
shoals were looked for. It is well known that many of the 
reported rocks and shoals, not only in the North Pacific, 
but in the North Atlantic also, have a very doubtful exist- 
ence. Whilst a dark cloud near the horizon, with lighter 
clouds near it, is quite likely to be mistaken for land, a 
floating wreck or timber, or a dead whale, may be as 
easily—as doubtless they have often been—mistaken for 
a rock, If seen in the evening, the illusion may be so 
perfect that it may be reported as a danger. In the same 
way the shadow of a cloud becomes a dangerous shoal. 
The charts of the North Atlantic are dotted with numerous 
rocks. There are the “ Three Chimneys” and the “ Devil's 
Rock ” away out, almost in mid-ocean. Their position and 
the date of their discovery are carefully laid down, yet we 
are inclined to suppose that nobody living has ever seen 
them, or could find them in the most diligent search. Over 
some of the dangers reported to exist in the North Atlantic, 
surveying vessels have sailed repeatedly, and fourd deep 
soundings. Within a short distance of one of these rocks, 
nearly in the latitude of the Azores, the surveying sloop 
Albany found perhaps the deepest soundings ever taken— 
nearly six miles. ° 

How long was the youthful student of geography taught 





that an enormous whirlpool, the “ Maelstrom,” existed off 
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the west coast of Norway! No school atlas was com- 
plete without this wonder ; and an appropriate illustration 
of a North Sea schooner settling in a fearful vortex, graced 
the pages also of the accompanying text-book. Later 
research has destroyed the romance of this great danger 
—the west coast of Norway is as innocent as that of 
Dorset of any such marvel as a “ Maelstrom.” 

The “ Selvages,” a well-known reef of rocks off Madcira, 
are, we believe, bare after certain winds, and entirely 
covered after others. In this case, the sea, in their vici- 
nity, appears to acquire a different level, according to the 
direction, strength, and duration of the wind; and it is 
altogether probable that on the open ocean depressions 
and elevations extending alternately, but temporarily, over 
tracts of great breadth, are caused in the same way. It is 
a fact of which many are unaware, that the Thames, in the 
period of strongest tidal flow, is several inches higher in 
the centre than at its banks. It is possible that some 
rocks are thus alternately hidden and exposed. The very 
small reported size of many of the rocks alleged to exist in 
mid-ocean affords the presumption that they were, at the 
time of their discovery, only fragments of floating matter. 
An Indian vessel, about two years ago, struck in the night, 
in deep sea, upon what was found to be a dead whale. 
The shock was such, however, as to start a bad leak in the 
ship, and it was only with the greatest exertions that she 
was kept afloat, and enabled to reach, we believe, the 
Mauritius. Many sailors in such a case would have 
sworn they had run upon a rock. On one voyage of the 
Atlantic steamer Baltic, the officers reported that, whilst 
making some twelve knots in a calm sea—nearly in mid- 
ocean—the vessel suddenly plunged as if falling over a 
precipice, and that the engines immediately commenced 
racing furiously. This, it was stated, continucd for some 
seconds, until the steam could be partially shut off. This 
case was credibly reported, although we do not know what 
explanation could be given of it. 

Whilst sailors can generally discover shoals and sunken 
rocks, often at a great distance, by the colour of the water, 
it may sometimes happen that the reflection of the sun’s 
rays may interfere to prevent a clear view. It is not com- 
monly known, that a small prism, known as Nicol’s eye- 
piece, will completely destroy the effect of reflected light, 


full blaze of the sun. 
Probably the greatest danger of the North Atlantic is 
ice. This flows from January to July or August, but always 
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America. The diurnal motion of the earth from west to 
east, necessarily throws the Arctic current in this way 
against the solid western barrier formed by the coast. 
How many vesseis have gone down in the ice will never be 
That the noble steamships President and Pacific 
—the former having sailed March 11, 1841, and the latter 
in March, 1856—just at the worse time of year—were lost 
upon icebergs, there cannot be much doubt. The magni- 
ficent steamship Persia, too, which started out nearly with 
the Pacific on her last voyage, struck an iceberg, breaking 
some portion of her bows, tearing away her paddles, and 
straining her hull. But that she was an iron steamer—the 
only one at that time running to America (excepting some 
of the Royal Mail steamers to the West Indies and Brazils) 
—the Persia would, doubtless, have gone down instantl 
with all on board. The danger of ice can only be poner | 
by running a course well to the southward of the banks of 
Newfoundland, and by making careful and constant obser- 
vations upon the temperature of the water, which from 
55° will often fall to 38° in a few minutes, in approaching 
ice. 

Our knowledge of the character of the ocean’s bottom is 
being rapidly increased with the great increase of naviga- 
tion, and with the more careful system of observation which 
now prevails. ‘The surveys made for the purposes of sub- 
marine telegraphic enterprise have shown us the character 
of certain routes under the sea, with an accuracy such as 
we are accustomed to find only in the elaborate Parlia- 
mentary plans of our railways. A section of the bed of the 
Atlantic is as familiar to us as that of the London basin ; 
and so in time every part of the sea may be explored, and 
all its physical features as minutely exhibited. 
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Lire-Boat Expenses.—During the past year the Royal National 
Life-boat Institution has incurred the following expenses, on either 
additional new life-boat stations, or the replacing of old boats, 
transporting carriages, and houses, by new ones :—Norfolk—Cromer, 
£276 lbs. ad.; Mundesley, £223 9s. dd.; Bacton, £377 1s. 11d. ; 
Palling, £272 17s. 6d.; Winterton, £400 5s. 11d.; Yarmouth (two 
boats), £859 3s. 5d. Suffolk — Lowestoft, £153 14s. 6d.; South- 
wold, £127 19s. Berwick, £73; Boulmer, £73; Alnmouth, £41; 
Whitburn, £247 1s.; Hornsea, £44 !2s.; Exmouth, £140 1s.; 
Appledore, £44 12s; Aberdovey, £138 3s, 1d.; Rhyl, £52 17s. ; 
Penmon, £72 15s. ; Fleetwood, £140 1s.; Fraserburgh, £255 2s. 2d. ; 
Lossiemouth, £140 1s. Ireland—Newcastle County Down, £282 7s. ; 
Dundalk, £191 1s. ; Kilmore, £140 1s.; Carnsore, £187 8s.; Tramore, 
£322 18s. 9d.; Dungarvan, £191 1s.; and Ardmore, £81 11s. 5d. 
The institution has also expended on the repairs, stores, alterations, 
and inspection of its numerous life-boats, boat-houses, and transport- 
ing carriages, £2,714 5s. 3d., making altogether a total of 
£5,205 3s. Yd. It has also granted, during the same period, £952 
as awards for saving 427 persons from sixty-four wrecks on our 
coasts. A most satisfactory result, and clearly showing how much 
has been accomplished by the well directed efforts which the Life- 
boat Institution has brought to bear on this humane cause. This 
great and national work has, however, only been accomplished by 
involving the society in a debt of £3,047, and an expenditure of 
1,000 from its small reserved capital. Impelled by every feeling 
which we hold dear, to save a fellow creature from an appalling 
death by shipwreck, one would suppose that the National Life-boat 
Institution had claims which came home to the hearts of every one 
and there pleaded for support and sympathy; and most particularly 
does this apply to the United Kingdom, which is so much indebted 
for so large a portion of its greatness and prosperity to its hardy 
seamen. In respect, then, of the Life-boat Institution, its objects 
being so truly national and philanthropic, we do not hesitate to 
recommend it earnestly, and on all occasions, to the support of those 
who are able to render it. That help was never more needed than 
at present, when, through the extraordinary exertions the society 
has made within the past few years, it has now eighty-one life-boats 
under its management. To maintain these boats in a state of 
thorough efficiency, a large permanent annual income is absolutely 
needed, if its humane mission is to be perpetuated. We feel assured 
that after this plain statement of facts relative to one of our most 
useful societies, we shall soon have the pleasure to report a very 
large increase to its permanent income. 
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Grants of Provisional Protection for Six Months. 


2832. Joun Betue.ut, Parliament-street, London, ‘Improvements in 
machinery and apparatus for the preservation and colouring of wood.”— 
Petition recorded 10th December, 1858. 

3004. Joux Henry Sievers, Rathbone-place, Oxford-street, London, 
“Apparatus for tightening and releasing the belly bands of riding 
saddiles.”—A communication from M. Zipp, Paris.” —JLetition recorded 31st 
December, 1858. : - 

28. EpMuND Bacuin, Myton Gate, Hull, Yorkshire, ‘‘ An improved con- 
struction of projectile, applicable to the whale fishery.”—Petition recorded 
3rd January, 1859. 

62. Isaac Houpsn, St. Denis, near Paris, and Anevs Houpey, Bradford, 
Yorkshire, ‘‘ Improvements in means, or apparatus employed, in pre- 
paring and combing wool and other fibres.” t 

54. Jean Jossru FLorance, Paris, “‘ Improvements in reels or spooling- 
wheels.” 

56. ANDREw Barciay, Kilmarnock, Ayr, N.B., ‘‘ Improvements in electric 
and magnetic telegraphs.” 

68. Henry RKeYNoLps, Denmark-hill, Surrey, ‘‘ Improvements in refining 
and decolourising saccharine substances.”—/’etitiwous recorded Tth January, 
1859. 

cO0. Henry Harpex, Dundalk, Louth, Ireland, “‘ Improvements in fire bars 
for steam boiler and other furnaces.” 

62. Denny FRiepLAUDER, Manchester, ‘‘ An improved smoking pipe.” 

64. Freperick VersMaNNn and ALPHONS OprENuEIM, Bury-court, St. Mary 
Axe, London, ‘* Improvements in the treatment of various substances, by 
which to render the same uninflammable.” — Petitions recorded 8th 
January, 1859. 

72. Rosert Dawson CLEGG, Manchester, “‘ Improvements in signalling 
apparatus.” 

74. Tuomas James Caxton, Montreal, Canada, ‘“‘Improvements in the 
manufacture of boots and shoes.”—A communication from Melin Bray, 
Montreal, Canada. 

76, JouN STEWART MaxGetson, Cheapside, London, “‘ An improved box or 
case, suitable for hats, collars, and other useful purposes.”— Petitions re- 
corded 10th January, 1859. 

80. CHARLES MIvuDLETON KERNOT, Gloucester House, West Cowes, Isle of 
Wight, Southampton, ‘‘Improvements in purifying and decolourising 

raffine, and rendering the same white, hard, and sweet.” 

$2. Bexsamin Rossin, Yarmouth, Nova Scotia, “Improvements in the 
machinery for working pumps.” 

84. Davip Epwarp Hueues. Northampton-square, London, “‘ An improved 
mode of insulating electrical conducting wires.” 

86. Ropert HAWTHORN and WiLLiaM Hawrnorn, Newcastle-upon-Tyne, 
“‘|mprovements in apparatus for promoting combustion and preventing 
smoke in coal-burning locomotives and other steam-voiler furnaces.” 

88. FREDERICK VERSMANN and ALPHoNs OrpreNurim, Bury-court, St. Mary 
Axe, London, ** Improvements in rendering fabrics and substances non- 
inflammable.”—Petitions recorded 11th January, 1859. 

90. Puituir Boucue, Rue de Bretagne, Paris, ‘* Improvements in the used 
means fer mechanically raising up the gowns of ladies and young ladies ” 

91. WinttaM Bray and WILLIAM TuoMas GrorGe Bray, Folkestone, Kent, 
“« Improvements in locomotive and traction engines,” 

92. WiLu1aM OLiver, Shadwell, Middlesex, ‘* Improvements in boats, and 
in the mode of propelling them,” 

93. Joun ‘'uomson, Dundee, Forfar, ‘‘ Improvements in the manufacture of 

” 





rugs. 

94. Josurn Hanns, Elgin-crescent, Notting-hill, Middlesex, ‘‘ Improvements 
in preserving or preparing skins intended to be converted into leather, or 
otherwise manufactured.” 

95. Joseru Gispons, Oxford-street, London, “ Improvements in fixing 
door and other knobs.” 

96. SamuxKL Cannine and Heyry Cutrrorp, Leadenhall-street, London, 
‘**]mprovements in machinery for paying out and for recovering or pick- 
up submarine telegraph ropes, cables, or chains.” 

97. Tuomas Etwe.i, Paris, *‘ Improvements in governors for steam 
engines and other motive power engines,” 

98. WiutiaM McNavueut, Manchester, and WILLIAM McNavuaut, Rochdale, 
Lancashire, * Improvements in steam engines and in apparatus con- 
nected therewith.” 

99. SAMUEL PuiLuirs, Moseley, Worcestershire, ‘Improvements in fasten- 
ings for securing windows, shutters, and doors, and for other similar 

ses.” 

101. Rosert Musuet, Coleford, Gloucestershire, “An improvement or 
improvements in the manufacture of cast steel.” 

102. CHARLES N&ALE May, Devizes, Wiltshire, ‘‘ Improvements in sluice 
valves.” 

103. CHARLES Bgstay, Rue St. Sebastien, Paris, f Improvements fn eoating 
or covering iron’or steel with tin, zinc, or lead, or alloys of those metals, 
by electrical deposits.” —Petitions recorded 12th January, i859, 

104. CuarLes NeaLE May, Devizes, Wiltshire, “An improved heat indi- 
cator.” 

105. Ricuarp AsnToN LiGuTOLLER, Chorley, Lancashire, ‘Certain im- 
provements in machinery or apparatus for spinning cotton or other 
fibrous materials.” 

107. Witttam Henry Crispix, Marsh Gate-lane, Stratford, Essex, ‘‘Im- 
provements in the construction of ships and other sailing and steam 
vessels.” 

108. Henry CritcHLey and Sotomon Etstoy, Bury, Lancashire, “ Certain 
improvements in pistons for steam engines or other purposes.” 

109. Gworce Scores, Needham Market, Suffolk, ‘‘ Improvements in appa- 
ratus for communicating motion to cots, cradles, and other articles for 
children’s use.” 

110. Joun Pickstey and Revsen Sims, Bedford Foundry, Leigh, Lanca- 
shire, ‘‘ Improvements in lawn mowing machines.” 

111. Witttam HENkY Morrison, Nottingham, ‘“ Improvements in wind 
musical instruments.” 

112. Dante, Lancaster Banks, Kennington, Surrey, ‘“‘ A method of con- 
structing a travelling suspension rail or roadway, applicable among other 
uses asa bridge and lifting agent.” 

113. James Joun Stevens, Darlington Works, Southwark, Surrey, ‘“‘ Im- 
provement in railway 1al apparatuses.” 

114. Francois JULES MANCEAUX and EUGENE NAPOLEON VIBILLARD, Paris, 
« Improvements in breech-loading fire-arms and in cartridges.” 

115. Jonn Grist, Beazeley-crescent, Old Ford, Middlesex, ‘* lLmprovements 
in machinery for cutting and shaping staves and heads for casks, and for 
the manufacture of casks.” 

316. Wintiam ARTHUR CuaDwWick, Wandsworth-road, Surrey, “A musical 
instrument, chiefly for teaching the intervals of musical scales.” 

118. Tnomas Hexsert and Epwarp Wuitakkx, Nottingham, ‘‘ Improve- 
ments in the manufacture of Warp lace.” 

119. OwsN RowLanD, Chapel-street West, May Fair, London, ‘“ Improve- 
ments in laying electric telegraph wires in streets.” 

120. Jossru Bakkays, Caledonian-terrace, Quevn’s-road, Peckham, Surrey, 
“ Improvements in traction and portable steam engines.” 

121, Tuomas Sampson, Calle Cartanos, Barcelona, Spain, “ Improvements 
in apparatus for feeding steam boilers with water.”—/J’etitious recorded 
13th January, 1359, 

122. Samuet Hout, Manchester, “A new and improved manufacture of 
woven silk fabrics.” 

124. Wituiam Crart, Cam ridge-road, Hammersmith, and Toomas WILSON, 
Bradmore House, Chiswick, Middlesex, ** Lmprovements in drawers and 
napkins so as to render the same waterproof.” 

125, WituiaM Davis, Ann-street, Globe Fields, Mile-end, London, “ Im- 
provements in sluice valves,” 

126. Joun Davewisu, Tunbridge Wells, Kent, “‘ Improvements in obtaining 
carbonic acid gas.” 

127. Robert Romaine, Chapel-street, Bedford-row, London, ‘‘ An improved 
arrangement of portabie railway.”— Petitions recorded 14th January, 1359. 

129. WitutAm Henry Epwarp McKwyieut, Lydiard House, Swindon, Wilt- 
shire, ‘“* An upright-celled boiler applicable to all heating purposes by hot 
water or other fluid.” 

131. Danieu Lancaster Banks, Kennington-row, Kennington Park, 
Surrey, “‘ Improvements in the method of constructing a travelling sus- 
pension rail or roadway, to be used for the cultivation of land.” 

133. WituiaM Betts, Wharf-road, City-road, London, “ Improvements in 
the facture of capsules, and in the apparatus to be employed 
therein "—/Petitions recorded 15th January, 1859. 

135. WILLIAM MorGaN, Grafton-street, Fitzroy-square, London, “ Improve- 
ments in printiug and stencilling, and in the apparatus or machinery used 
therein, also for certain applications of such printing and stencilling.” 

137. JaMES Montgomery, New York, U.S., “ Improvements in the con- 
struction of the hulls of steam and other vessels, and in the feed-water 
heaters, boilers, water-gauges, condensers, engines, and propelling ma- 
chinery appertaining to the former, a portion of which improvements 
(with the exception of those on the hull) are applicable to analogous 
useful purposes.” 

139, PIERRE AMABLE DE Saint Simon Sicarp, Paris, ‘‘An improved pro- 
cess and apparatus for converting cast iron into steel.” 

141. WintiAM EpwarkD Newton, Chancery-lane, London, “ An improve- 
ment in sewing hi ee ication from Elias Howe, jun., 
Brooklyn, U.S. 

143, Ropert Georce Sauter, Alphington, Devonshire, “ Improvements 
in apparatuses for collecting or picking up letters, papers, and other 
articles requiring to be stamped or printed.” 

145. Roxert Musuet, Coleford, Gloucestershire, ‘‘ Improvements in the 
manufacture of cast steel.” —Petitions recorded 17th January, 1859. 




















Patents on which the Stamp Duty of £50 has been Paid. 

222. Joun Wormaup. Manchester.—Dated 28th January, 1856. 

254. Joun Ler Stevens, London.—Dated 30th January, 1856. 

236. Danie Foxweut, Manchester.—Dated 29th January, 1856. 

269. Tuomas Hurst, Tanner-street, Barking, Essex.—Dated 31st January, 
1856. 

Joux Grerron, Burton-upon-Trent, Staffordshire.—Dated 30th Janu- 
ary, 1856. 

261. Hexry Trtor, New Bond-street, London.—Dated 31st January, 1856. 

263. Joun BARKER ANDERSON, East-nill, Wandsworth, Surrey.—Dated 31st 
January, 1856. 

287. BENJAMIN FRANKLIN MILLER, New York, U.S.—Dated 1st February, 


1856. 
313, James Howanp, Bedford.— Dated 5th February, 1856. 


Erratum. 


For “ burner regulator ” read “ burners regulator.” 


Notices to Proceed. 


55. 


2125. TuzovorE Brron Huepe.., Regent-street, Westminster, ‘‘ An im- | 


provement in hooped petticoats.”—A communication. 

2127. Jonn Horr, Rhode Island, U.S., “‘An improved calico printing 
roller.” 

2129, Tuomas Hower, Millwall, Poplar, ‘ Improvements in smiths’ forges.”— 
Pititions recorded 22nd September, 1838. 

2140. Danie Grant, Ludgate-hill, London, “ Improvements in colour- 
printing presses.”— Petition recorded 23rd September, 1858. 

2146. Henry Hexson Hevxson and WittiaM Freprerick Henson, Parlia- 
ment-street, Westminster, “Improvements inv waterproofing leather, 
woven fabrics, fibrous, and other materials, and also of rendering them 
fireproof, or partially fireproof.” 

2147. Rupoteu Bopmer, Thavies Inn, Holborn, London, “ An improved 
apparatus for preventing explosion in steam boilers.”—A communication, 

2150. Groner Laepuam FuLLer, Lombard-street, London, ** Improvements 
in steam engines.”— Petition recorded 24th Septenber, 1858, 

216 . WitttaAmM Lanper, Bristol, ‘‘ Improvements in engraving and printing 
for the purpose of ornamenting china and earthenware.”—Petition re- 
corded 27th September, 1858. 

2164. Epwin Lewruwaire, Halifax, and George AMBLER, Queenshead, 
near Halifax, Yorkshire, *‘ Improvements in clocks, watches, chrono- 
meters, and other timepieces,” 

2165. Benjamin Jones, Yorkshire, ‘Improvements in press whecl rollers 
or clod crushers, which improvements are also applicable to rollers for 
crushing, bruising, and pulverising roots and other substances." — /’etitions 
recorded 23th September, 1858. 

2172. Georek TOMLINSON BousFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in apparatus for, and in the manufacture of, paper bags 
and other similar articles."—A communication.—Jelition recorded 29h 
September, 1858. 

2203. Louis A. NorMANpyY, jun., Judd-street, London, “‘ Improvements in 
the manufacture of sulphate of copper.”—A communication.—Petition re- 
corded 4th October, 1858. 

2206, James MiLus, Manchester, ‘‘ Certain improvements in machinery or 
apparatus for roving, slubbing, or spinning cotton and other fibrous 
materials.” 

2209. WILLIAM MeNELavus, Dowlais Ironworks, Glamorganshire, “ Improve- 
ments in machinery for straightening rails and wrought iron bars.”— 
Petitions recorded 5th October, 158. 

2241, WiLLIAM Augustus Mun, Throwley House, near Faversham, Kent, 
“Improvements in horse-hoes,” 

2245. Joseru’ Travers Suitu, Gray’s-inn, London, “Improvements in 
electric cables.” 

2246. Evan Bincuney, Upper Severn-terrace, Worcestershire, “An im- 
proved construction of cartridge.”— Petitions recorded 8th October, 1858. 
2270. Leonarp Wray, Devonshire street, Portland-place, London, ‘* New 
and improved compounds for the coating or insulating of submarine 
electric telegraph wires, and which are also applicable to the coating or 

insulating of electric telegraph wires laid underground.” 

2271, Tuomas CoTTeRiLL Suaw and Freprric Hensuaw Coorer, Hanley, 
Staffordshire, ‘‘ A new or improved construction and mode of working 
engines by the agency of air or gases in conjunction with electricty, for 
obtaining or producing motive power.”— Petitions recorded 12th Octoher, 
1858. 

2287. Lampert CoweLt, Adelphi, London, “Improvements in apparel 
affording the means for preserving life at sea, and to prevent accidents to 
persons casually immersed in water ” 

2289. ALEXANDER Gorpon, Little Fifehouse, Whitehall, Westminster, 
“Improvements for manufacturing cast iron, steel, and wrought iron.”— 
A communication from Antoine Galy Cazalat, Paris.— Petitions recorded 
14th October, 1858. 

230i. WitttaM Bacon, Prestwich, Laneashire, “ Improvements in the mode 
of constructing valves, valve cocks, gates and stop cocks, which may be 
used in steam engineering, and for other purposes.”—A communication 
from J. R. and H. 5. Robinson, Cliuton, U.S.—Vetition recorded 1ith 
October, 1858. 

2343. Rosert Grirritns, Mornington-road, Regent's Park, London, ‘‘ Im- 
provements in baths.”—/Vetition recorded 20th October, 1858. 

2351. James Murvocu Napier, York-road, Lambeth, ‘* Improvements in 
printing presses and printing machines,—Petition recorded 21st October, 
1858. 

2382. ALFRED Vincent Newton, Chancery-lane, London, “‘ An improve- 
ment in the manufacture of candles."—A communication.—Petitivn re- 
corded 25th October, 1858, 

2479. Robert Earviey Pinney, Woolstan, and Joun Woop, High-street, 
Southampton, Hampshire, “‘ Improvements in apparatus for ascertaining 
the variation of ships’ compasses for local errors.”— Petition recorded 5th 
November, 1358. 

2613. Groner Howse and Jonn Norton, Sheffield, Yorkshire, “ An im- 
proved method of boiling water or worts for breweries, distilleries, &c., 
by steam, or for heating rvoms, public buildings, churches, chapels, 
factories, &c.” 

2627. AkTtuuRk JAMES THORMAN, Lime-street, London, “Improvements in 
chain cables and chains,”—/etitions recorded 19th November, 1858. 

2671. CHARLES Epwarps Amos, Grove, Soutliiwark, ‘‘ Improved apparatus 
for raising and supporting ships or vessels while undergoing repair, which 
apparatus is also applicable for facilitating the passage of ships or vessels 
over bars, saudbanks, or in shallow waters.”—Petition recorded 25th No- 
vember, 1858, 

2637. Michaku Meyers, Great Alie-street, Goodman’s-fields, London, “ Im- 
provements in parasols,”— Petition recorded 2th Novencber, 1858. 

2746. Grorex WILLIAM Paves, Ipswich, Suffolk, “ Improvements in appa- 
ratus for retaining doors, sashes, or frames, when shut or closed.”—/’eti- 
tion recorded 1st December, 1858. 

2856. .RicHaARD ARCHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in the manufacture of cranked axles and shafts.”.—A communication 
from M. Russery, Lacombe, and Co., Rive de Gier, France.—/etition 
recurded 13th Decenber, 1858. 

2031. Josern James Weuicu, Cheapside, London, “Improvements in the 
manufacture of neck-ties, scarfs, or cravats""—Petition recorded 22nd De- 
cember, 1853. 

28. Epmunp Bawcuix, Myton Gate, Hull, Yorkshire, “An improved con- 
struction of projectile, applicable to the whale fishery.”—Petition recorded 
3rd Janutry, 1859. 

52. Isaac Houpen, St. Denis, near Paris, and Anevs Houpen, Bradford, 
Yorkshire, “improvements in means or apparatus employed in pre- 
paring and combing wool and other fibres” 

53. Eowin Hrywvop, Halifax, Yorkshire, ‘‘ Improvements in weaving.” 

56. ANDREW Banciay, Kilmarnock, Ayr, N.B., ‘‘ Improvements in electric 
and magnetic telegraphs.” — /etitions recorded 7th January, 1859. 

77. Joun Wuire, Finchley, Middlesex, “ Impr ts in ing or 
purifying air, or in increasing or reducing the temperature thereot, and 
in the application of air so treated to sanitary and other uses.”—Pe- 
tition recorded VOth January, 1859. 

93. Joun Tuomson, Dundee, Forfar, “ Improvements in the manufacture 
of rugs.”’ 

94. Joseru Hanps, Elgin-crescent, Notting-hill, Middlesex, ‘‘ Improve- 
ments in preserving or preparing skius intended to be verted into 
leather, or otherwise manufactured.”—etitions recorded 12h January, 
1859. 

105. Rictarp Aston LiontouuER, Chorley, Lancashire, ‘‘ Certain improve- 
ments in machiwery or apparatus for spinning cotton or other fibrous ma- 
terials,” 

113. James Joun Stevens, Darlington Works, Southwark, Surrey, “ Im- 
provements in railway signal apparatuses.” 

115. Joun Grist, Beazley-crescent, Old Ford, Middlesex, ‘‘ Improvements 
in machinery for cutting and shaping staves and heads for casks, and for 
the manufacture of casks.” — Petitions recorded 13th January 1859. 

124. Witiiam Crart, Cambridge-road, Hammersmith, and Tuomas WILSON, 
Bradmore House, Chiswick, Middlesex, “ lmprovements iu drawers and 
napkius so as to render the same waterproof,” 

126. JouN Davettsu, Tunbridge Wells, Kent, ‘‘ Improvements in obtain- 
ing carbonic acid gas.” 

127. Ronext RomatNe Chapel-street, Bedford-row, London, “ An improved 
arrangement of portable railway.”— Petitions recorded 14th Janwary, 1859. 

137. James MoxtGomeay, New York, U.S., ‘“‘ Improvements in the con- 
struction of the hulls of steam and other vessels, and in the feed-water 
heaters, boilers, water-gauges, condensers, engines, and propelling ma- 
chinery appertaining to the former, a portion of which improvements 
(with the exception of those on the hull), are applicable to analogous 
useful purposes,”—/etition recorded 17th January, 1359. 
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And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ufice of her Majesty's Commussioners of Patents, 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, Sc. 

1645. M. Matiey, Ashton-under-Lyne, Lancashire, ‘* Steam boilers for con- 
suming smoke and economising fucl in the generation of steam.”—Dated 
2ist July, 1858 

This invention is applicable principally to stationary or marine boilers, 
more especially to such boilers as have their furnaces in an internal 
chamber of the boiler. It consists in placing a partition at the firing 
end of the furnace above the dead plate, so as to form a space or cavity 
between the partition and the bottom of the boiler or top of the internal 
fire-place, this partition having in it a number of perforations so that 
air admitted to the cavity from the ash-place will become heated on 
entering the cavity, and will then pass through perforations and mix 
with the combustible gases. The openings at the ash-place through 
which the air is admitted are provided with valves or dampers by 
which the passage of the air may be regulated or shut off. The arrange- 
ment above described is used in combination with a hollow “ fire-bridge” 
supplied with air from the ash-place, which is allowed to pass from the 
fire-bridge through perforations made in the back of it. Valves may be 
also used in connection with the bridge to regulate or shut off the air, 
and the valves referred to in both cases may be arranged in connection 
with self-acting mechanism or apparatus which will gradually shut off 
the supplies of air after each firing. 

1656. J. B. P. A. Titerry, jun., Paris, “ Furnaces,”—Dated 22nd July, 1858. 

In the specification of a former patent granted to the present patentee 
and others there was described the introduction of jets of superheated 
steam above the fuel on the fire-bars of a furnace. Now, one part of 
this invention consists in mixing atmospheric air with the superheated 
steam before it passes into the furnace, For this purpose each jet of 
superheated steam is admitted into a tube, one end of which is open to 
the air, andin the other end there are a number of small holes, through 
which the superheated steam, together with atmospheric air, passes into 
the furnace. Another part of the invention consists in superheating the 
steam before introducing it into the furnace by passing it through hollow 
fire-bars. For this purpose each fire-bar is made hollow, ani steam is 
admitted from the boiler into one end of the hollow chamber through a 
tube attached to the end of the fire-bar, and to the other end of the 
fire-bar there is connected another tube (of smaller diametor than the 
first tube), which conveys the steam into the furnace above the fuel; or 
both pipes may be connected to the same end of the fire-bar, the pipe 
which conveys steam to the hollow chamber of the tire-bar being in con- 
nection with a passage made in the fire-bar, which passage conveys the 
steam into the other end of the chamber to that from which the steam 
passes away into the furnacc. Or, in place of superheating the steam 
by passing it through hollow fire-bars, the steam may be superheated by 
passing through chambers placed at the side of the furnace, the two 

1 bers being ected by a pipe at the back of the furnace, and the 
steam from the boiler being admitted into the front of one of the 
chambers, and passing into the furnace from the front of the other 
chamber, so that the steam passes through both chambers before it passes 
into the furnace, and the superheated steam, in place of being admitted 
into the furnace in jets, as described in the patent above referred to, may 
be passed into small holes in a rose or spreader, 

1665. H. J. Girrarp, Paris, 
— Dated 23rd July, 1858. 

This invention relates to a peculiar construction and arrangement of 
apparatus for supplying the feed water or other liquid to steam or other 
boilers, and for raising and forcing fluids generally. According to this 
invention the impulsive force of a steam jet or blast is made to raise and 
force the fluid required. For this purpose an apparatus of a peculiar 
construction, but having no working or moving parts, is employed. 
This apparatus, which may be considerably modified without changing 
the principle of its action, consists, according to one arrangement as 
applied to a steam boiler, of a steam jet or injection pipe, which receives 
the steam from the boiler, and*directs it in a continuous jet into a 
small passage, the lower end or mouth of which is expanded sufficiently 
to admit of the entrance of a stream of water, which, by surrounding 
the steam jet pipe, forms an annular jet of water with the steam jet in 
the centre. The water is drawn from a well or tank in any convenient 
situation, This arrangement of jets may, however, be reversed, that is, 
the steam jet may be annular and the water jet in the centre of it; or 
two steam and water jets may be used in certain cases, such as where 
the condensation of the steam is not sufficiently rapid owing to the 
heated state of the water in the hot well ortank of the engine. The 
water has an impulsive force imparted to it by the steam jet, and 
simultaneously receives a considerable amount of heat therefrom before 
it enters the boiler. On issuing from the narrow passage above referred 
to the jet of water enters a second passage, which is expanded slightly 
at its lower end for a short distance, and also at its upper end, such ex- 
pansion of the upper portion being gradual from the commencement of 
the lower expansion. This lower expansion or conveyance serves to 
maintain the entering jet compact, whilst the upper diverging portion 
serves to diminish gradually and without shock the impetus which has 
been imparted to the fluid. A small valve is interposed between the 
boiler and the jet pipes, so as to prevent the escape of water from the 
boiler when the feed apparatus is out of action. By making the steam 
or water jet pipe moveable or adjustable in regard to each other by 
means of screws or other suitable regulating apparatus, the quantity og 
water elevated and forced may be controlled to a great nicety. By g 
slight modification of this apparatus it may be made to serve as a cock. 








** Feed apparatus for steam and other boilers,” 





1671. J. F. Betevinis, Paris, ‘Smoke consuming apparatus.”—Dated 
24th July, 1858. 

This apparatus consists of two sets of fire-bars, one large set com- 
posed of louvre-like bars arranged so that their edges all lie in a plane 
inclined at an angle of about 45 deg., with a space for the admission of 
air between every two bars; the other and smaller set is placed hori- 
zontally at the bottom of the inclined louvre bars. The large set of 
bars consists of metal laths or strips arranged stepwise over each other 
so as to form a plane sufticiently inclined to allow of the fuel empioyed 
falling by gravitation. A feed hopper is fixed over the inclined 
grating. Flues are made in the brickwork of the apparatus for the 
admission through regulating valves of air, which becomes heated in its 
passage, and is admitted through the openings between the louvre bars 
and into the upper part of the apparatus to obtain as perfect combustion 
as may be. Between the bottom of the louvre bars or grating and the 
horizontal bars, there is a stopper or door through which clinkers may 
be removed without stopping or interfering with the working of the 
furnace. 
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9277. M. Sovrrer, Paris, ‘‘ Air engines,”—A communication.—Dated 12th 
October, 1858. 

The inventor uses moist air as the motive fluid, and employs an in- 
Jection of steam to heat and at the same time saturate it with moisture, 
and an injection of cold water to absorb and remove such portions of 
the heat as the regenerator may not recover.—Complete specification. 
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Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma~ 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

1631 J. Scumitr, Guernsbach, Baden, ‘‘ Cementing, hardening, and 
tempering rails for railways, and also axles for railway carriage wheels,” 
—Dated 20th July, 1858. 

This invention consists in subjecting the rails and axles to a process 
of cementation and hardening, by which they are rendered much more 
durable than the ordinary rails and axles, and for this purpose the rails 
and axles, after being manufactured, are submitted each of them in 
a special furnace to the action of the following composition, wholly or 
in part, according to the kind of rails and axles required—viz., charcoal, 
grease, hoof-parings, tartar, coarse sugar, rosin, saltpetre, and sand. The 
tempering must take place after the cementation and hardening is 
made.—Not proceeded with. 

1646. J. Piatti, Paris, ‘‘ Propeller.”— Dated 2ist July, 1858. 

This invention cannot be described without reference to the drawings. 

1648. H. ALtNuTT, Fleet-street, Loudon, ** A vehicle for lamplighters.”— 
Dated 21st July, 1858 

This invention consists in constructing a vehicle in such manner that 
a person stationed thereon may readily and conveniently get at tho 
lamps (for the aforesaid purposes) when driven alongside them. The 
vehicle consists of a stage, platform, or standing place mounted at such 
a height on a carriage travelling-frame or support that a person placed 
on it may easily reach the lamps. The carriage frame or support is | 
carried on wheels, and provided with draught arrangements for horse 
traction, 













































The stage or platform should be suitably fenced, or have a | 
rail or appliance for steadying the lamplighter, and should be so fitted 
as to yield and shift latera!ly, or project more or less sideways as desired. 
—Not proceeded with. 

1649, J. W. Giies, St. Martin's-le-( 
—Dated 2ist July, 1858. 

These improvements are applicable to engines propelled by jointed 
levers, attached ut one end to the engine, and furnished at the other end 
with feet which, from time to time, descend on to the land or surface 
over which the engine is travelling, and when the foot so descends the 
jointed lever which carries it is bent at its joint, and the propelling 
action is obtained by straightening out the lever by the application of the 
power of the engine. When engines propelled in this manner have 
heretofore been employed, the jointed levers have been connected to one 
end of the engine, and, consequently, if the load to be drawn by the 
engine be heavy its end will be lifted up by the propellers before it will 
be caused to move forward. Now this invention consists in attaching 
the jointed levers to the engine at a point near its centre of gravity, so 
that the whole or nearly the whole weight of the engine is applied to 
resist the upward pressure of the eeu 

1651. D. W. Warner, Caroline-place, Chelsea, ms, girders, ships’ ribs, 

or frames, and other structures of wrought iron. Dited 2 2nd July, 1858. 

The peculiarity of this invention consists in forming malleable iron 
beams, girders, bars, ships’ frames or ribs in such a manner as to give 
them the appearance, form, strength, lightness, rigidity, and durability of 
the same when formed in one piece by the rolling mill. To effect this 
he constructs or builds up his beam, or girder, or frame in two or more 
pieces, as the case may be, each part being rolled of the form required. 
He then temporarily binds the several parts together, and unites them 
one to the other, by welding them in the direction of their length, form- 
ing a beam the same as if produced from the rolls. He is thus enabled 
to make beams, or girders, or frames in one piece of much larger dimen- 
sions than can even be produced by rolling mills, while at the same time 
he ean, by preparing and combining the various parts, and uniting them 
by the method just stated, dispose the material in the beam in a far 
more advantageous manner than can in general be effected by the 
method of rivetting. 

1600. W. A. GiLBEr. South- ave, 
munication.—Dated 23rd July, 

This improved rotary ea is composed of two cylinders united end 
to end, and attached together by a common plate which serves as a 
separation, and having one shaft passing through them, provided in each 
cylinder with a cast iron piece or washer, which latter also supports two 
wings or pistons. These pistons move in a circular direction in an 
annular space divided into two equal parts by moveable partition plates. 
The steam enters at both ends of the cylinder through ingress pipes, 
and passing through the valve chest and orifices, presses simultaneously 
against the two pistons, and causes them to travel over a half cireum- 
ference. At this moment the partition plates which slide in grooves 
rise, and allow the pistons to continue their course. To facilitate the 
passage of this dead point the pistons of the second cylinder are dis- 
posed perpendicularly, in such wise as to be at their highest point of 
power. A perfect vacuum is kept up in front of the pistons by the part 
of the cylinders through which they have to pass being in constant 
communication with the condenser. — Not pene with, 











irand, ‘‘ Locomotive or traction engines,” 
























































































































Finsbury, “ Rotary engine.”—A com- 








to be | 





Dated 16th November, 185s, 

The great desideratum attending many cases of collision, and of 
vessels passing and crossing very near each other in the night-time, 
appears to be an adequate knowledge of the direction »n which each | 
other ship is steering, or else, what is almost the same thing, the par- 
ticular tack on which the approaching ship is sailing. The instrument 
is devised by the inventor for indicating this direction, —Complete specifi- 
cation, 
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CLAss 3.—FABRICS 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &e 

1414. 8. Barvow, Stakehill, near Middleton, 
materials.”— Dated 23rd June, 1858 

This invention consists in improved machinery or apparatus for 

bleaching, bowking, or cleansing piece goods or yarns of linen or other 
materials, by which the patentee gets a quicker and more perfect circu- 
lation of the bleaching, bowking, or cleansing liquor through the goods, 
and more efficient cleansing of the same. The apparatus consists in a 
pipe or pipes placed in a kier or vessel used and fastened on a plate or 
grid of iron or other suitable material resting on the bottom. The 
pipe or pipes are perforated with holes to within a short distance of the 
bottom of the kier or vessel, and the lower plate, on which it or they | 
are fastened, is perforated with holes all round the outer edge. It can 
be used when the kiers or vessels work in pairs, or where a liquor vessel 
is attached to or forms part of a single kier or vessel. When the kiers 
or vessel are filled with goods, and the bleaching, bowking, or cleansing 
liquor runs in, the improved machinery or apparatus causes a circulation 
of such liquor throughout the whole of the goods simultaneously from 
the perforated pipe or pipes, as well as from above, instead of the com- 
paratively slow circulation got by forcing the liquor from above through 
the solid mass of goods as now used, 

1417. P. J. Livsky, Manchester, and F. L. Storr, Rochdale, ‘* Machinery 
for warping yarns or threads.”—Dated 2Jrd June, 1858. . 

This invention has for its object the stopping of warping machinery, 

or the giving of notice by self-acting means when a warp thread breaks, 
or is absent from its proper place, which is accomplished by arrange- 
ments in connexion with that mechanism for dividing the threads or 
forming the lease in warping machinery, known as the “ heck.” The 
invention consists in arrangements combined with the ordinary heck, 
by which it is modified in such manner that it performs its common 
office, and also acts to detect the absence of a thread or threads from 
it, and in mechanism which is brought into operation to give notice or 
sop the machinery when the absence of one or more threads is 

: i. The p first describe the detecting mechanism and 

, &rrangements by which its action is improved, and then the arrange- 


“Cleaning textile fa wrics or 
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1426. 


2575. C. J. C. Perry, Willi Vi i i 
2575. C. J. R illiams-town, Victoria, ‘‘ An instrument , rc : : sich 
: 661. R. P. WAKER, New York, U.S., ‘Machinery for hulling and finish- 
used chiefly on board ship to be called Perry's at ane ’ " bad 
i . en : 8 anti-collision dial. | ing rice and similar grains.”— Dat ed 23rd July, 1858. 


ments by which the detecting mechanism operates to give warning of | 
the absence of the thread or threads, and stops the machine. Upon 
the first principle of action the eyes of the heck are arranged to have 
a vertical movement to a limited extent, each thread, when present, 
supporting its eye at its highest limit; but when the thread is absent the 
eye falls by its own gravity to its lowest limit, where it comes in contact 
with a toothed rack, and obstructs the reciprocating movement which is 
imparted to it. Upon the second principle of action the eyes of the 
heck are arranged in the ordinary manner, and a small lever is added 
for each eye. One end of this lever overbalances the other, so that the 
heavy end has always a tendency to fall, causing the lever to come in 
contact and obstruct a moving toothed rack; but the thread, when pre- 
sent, acts upon the light end of the lever, and prevents the heavy end 
from acting. Upon the third principle of action the eyes of the heck 
are arranged so as to turn ona horizontal axis, the eyes being balanced so 
as to move when unimpeded to a position in which they will obstruct the 
movements of a toothed rack, the eyes being arranged so that the friction 
principally of the thread passing through each eye will keep it from 
obstructing the moving rack. Upon a fourth principle of action a lever 
is added for each eye in an ordinary heck, which is arranged and acted 
upon by the thread in a manner similar to the balanced lever employed 
in the third principle of action. 

1421. R. Rumney, J. MELLOR, and W. S. MacponaLp, Manchester, 
and printing cotton, wool, silk, and other materials and fabrics. 
23rd June, 1858. 

This invention refers to dyeing or printing with colouring matters 
derived from uric acid the substance known as murexide, for instance, 
and consists in a method of preparing cloth or other material for the 
reception of the colouring matter, so that it may become fast. For this 
purpose the inventors employ salts of metals dissolved in caustic alkali, 
as, for instance, a solution of carbonate of lead in soda or potash; or 
they apply the salts of metals and alkalies separately. They also pass 
the cloth or other material through dilute sulphuric or other acid, and 
then treat it with an alkali or alkaline salt, as silicate or plumbate of 
soda, to neutralise remaining acid. The colouring matter is then applied 
as in ordinary printing or dyeing, and subsequently they apply a coating 
of some oleaginous substance. —Not proceeded with. 

1423. C. Borpas, Upper Stamford-street, Blackfriars-road, ‘* Embroidery. 
—Dated 23rd June, 1858. 

Firstly, the inventor produces the desired pattern on the cloth, paper, 
or other material, either by stamping, tracing, or printing. Secondly, 
he takes the braid, tape, or other material, and goes over the pattern so 
formed, and by any suitable stitch, or by the satin stitch point, produces 
the embroidery which, when finished, is easily separated from the 
material on which the pattern is traced, stamped, or printed, by which 
method he can produce any pattern of embroidery with great expedition 
and cheapness.— Not proceeded with. 

G. Couuirr, Halifax, Yorkshire, “ Apparatus for the stretching and 

drying of woven fabrics.”— Dated 24th June, 1853. 

This invention has for its object the adaptation of means by which 
woven fabrics may be stretched breadthwise, and held distended whilst 
passing over a drying cylinder or cylinders. For this purpose the fabric 
to be operated upon is, whilst ina damp state, conducted to stretching 
means, by which it is extended breadthwise to about the extent desired, 
and by which: it is fed on to a revolving cylinder, or the first of a series 
of them, heated by steam or other suitable means, the surface or surfaces 
of which cylinder or cylinders, towards the ends thereof especially, are 
roughened by the application thereto of suitable grit, or by being cut or 
punched, or otherwise, so as to form holding means adapted to hold the 
fabric when distended, and as it is carried forward by the rotation of the 
cylinder or cylinders. And in order that the holding surface of the 
cylinder or cylinders may the more effectually prevent the fabric from 
shrinking breadthwise after having been stretched to the desired width, 
and fed on to the drying means, the patentee applies tension lengthwise 
of the fabric, which causes it to press closely upon the holding surface 
of the cylinder or cylinders, The tension thus employed will also 
stretch the fabric in the way of its length. When a series of cylinders 
are employed he, by preference, places them as close to each other as 
circumstances will admit, for the purpose of preventing the fabric from 
shrinking, or to any material extent, as itis delivered by one cylinder to 
another. An arrangement of stretching means which he has employed 
to extend the fabric breadthwise, and to conduct it on to a drying cylin- 
der, consists of small parallel rollers and a conical one, with the surfaces 
thereof roughened, or otherwise adapted to hold such fabric at each 
selvage, and these rollers are placed at an angle to the fabric, in order 
that whilst the action of the parallel rollers in their rotation is to draw 
the fabric breadthwise, that of the conical rollers is also to conduct the 
fabric correctly on to the furface of a drying cylinder. He also em- 
ploys at each selvage of the fabric, as the stretching means to conduct a 
fabric on to a heated cylinder, a series of nipping surfaces moving round 
an axis, or in such manner as by their successive action to pull out the 
fabric at the edges. He does not, however, confine himself to the 
stretching and feeding means referred to, so long as the fabric stretched 
is fed on to acylinder or cylinders, the surface or the surfaces of which 
are roughened by any suitable means, and so as thereby to hold the fabric 
distended till dried, and in some cases he feeds the fabric by hand, 
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Crass 4.—AGRICULTURE. 
Agricultural Engines, Windlasses, Implements, Flour 


Including 
Mills, §c. 





In many grains and seeds, and in rice particularly, the hull is so firmly 
attached to the berry that the rubbing necessary to remove the same 
breaks a large portion of the grains, involving a very considerable loss, 
With rice the hull requires to be slid off endways, as in that manner 
the grain is less injured, and the hull removed with greater ease. 
Llaving arrived by experiment at the conclusion above stated,,and 
particularly in regard to rice, it has been the object of the patentee in 
the present invention to accomplish by machinery the operation that is 
above stated, and for this purpose he supplies a thin flat stream of rice 
into a cylinder covered with emery, and causes the same to pass beneath 
elastic rollers (by preference india-rubber) whose surfaces travel at a 
slightly different speed to the main cylinder, to cause a rolling and 
rubbing motion between the cylinder and its rollers, and to the said 
rollers he imparts simultaneously an endways motion, which slips the 
hull endways off the rice, thereby ensuring a proper hulling, and with very 
little waste from broken berries. From the hulling part of the machine 
the grains and hulls may pass to a winnower, and from thence to the 





pearler or finisher. 


Ciass 5.-—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles. Drain Pipes, and 
: House Fittings, Warming, 3 ventilate dy Se. 
1636. R. CLARKE, Cwmbran, near Newport, ** Windows, 
shutters.” — Dated 2uth July, 1853, 

This invention consists in the application of spri of steel or other 
elastic material, either in combination with levers or otherwise, for the 
purpose of supporting window blinds or shutters in various positions, or 
at various altitudes, in carriages, dwellings, or other buildings, and also 
in vessels on water. 

1683. E, JoNEs, 
July, 185s. 

This invention cannot be described without reference to the drawin 
The patentee claims, First, the portable tanks for collecting the sewag 
and débris of the streets, together with the filtering gratings and flood 
gates as described, with the mode of effecting their removal. Secondly, 
the gully traps and tanks as described. Thirdly, the closet pan and 
trap with the flexible joints and apparatus as described for all the 
various purposes. Fourthly, the sink and area trap and tank. Fifthly, 
the mode of manufacturing bricks as described by the combination of 
pistons, levers, and perforastors connected with the cutting apparatus for 
preparing the blocks. 

1653. H. Green, Liverpool, ‘‘ Hinge for hanging, and closing doors, gates, 
or windows.”—Dated 22nd July, 1858. 

This invention consists of a hinge in which the mechanism for 
hanging and closing the door, gate, or window is acted upon by a weight. 
Its details cannot be described without reference to the drawings. 


window blinds, and 











Camden-town, London, ‘ System of drainage.”—Dated 26th 








| 1675. C. F. Vasserort, Essex-street, Strand, London, “Glass roofs, sky- 
lights, and other glass structures."—A communication.—Dated 26th 
July, 1858 

This invention consists in joining together the panes or sheets of 
glass by means of a flexible band, the said joint being either air- 
tight, or made to receive and convey outside the condensed moisture 
from the insides, This band is made of lead or any other flexible and 
resisting material, and it is furnished with two opposite grooves separated 
by au interval or space which forms a gutter, The two panes or sheets 
of glass to be joined, which may be of any shape or thickness, are incased 
in the two grooves, and they are kept by the simple pressure of the 
grooves’ edges. The water that is produced by the condensation may be 
conveyed outside through small holes made at suitable places and 
distances in the space or gutter between the grooves. 


Ciass 6.—FIRE-ARMS. 

Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 

or for Defences, Gua Carri iuges, Sc. 

1634. T. BaiLey, New Orleans, U.S., ‘‘ Repeating fire-arms.”—Dated 20th 
July, 1858. 

This invention consists in the First place in constructing the arm3? 
that all the working and actuating movements are contained inside the 
body thereof. For this purpose the patentee uses a tumbler, the axis of 
which passes through the side of the body, and to which the cock is 
fixed in the ordinary manner, and works on the outside of the body. 
The ratchet for working the revolving chamber is fixed on the pivot of 
the same, which pivot works through the body and is keyed to the 
chamber, the ratchet being worked by a lever connected to the tumbler. 
A washer of gutta-percha, vulcanised india-rubber, or other similar 
material is placed on the pivot of the ratchet, so as to form an air-tight 
bearing, where the pivot passes through the body to the back of the 
chamber, The invention consists in the Second place in constructing 
the revolving chamber solid, or without a hole through it for a spindle, 
but instead thereof, so as to revolve on two centres, one of which is 
fixed in the head of the body, so as to receive the back recoil, and the 
other in the breech or back of the barrel, both of which are adjustable, 
in order to keep the revolving chamber in its true position. The 
nipples are inserted into the chamber parallel with its axis or line of 
suspension. The invention consists in the Third place in connecting the 
barrel to the body of the arm by means of a circular hook joint, one part 
of which is on the under side of the budy and the other on the breech 
or under side of the barrel, also on the top of the arm or the upper side 
thereof by means of a circular stud or projection on the top strap of 
the barrel passing into a suitably formed recess on the upper side or 
head of the body. And the barrel is fastened in its place by means of 
a partially revolving key with a spring connected therewith, being made 
to hold the stud firmly in the said recess, The invention consists in 
the Fourth place in the following arrangement of the parts of the lock, 
by whick the hammer may be cocked either by the hand or by the 
trigger. This is effected by means of a lever connected with the trigger 
acting on the tumbler, which, when the discharge has taken place, is 
made to slide down an incline formed on the tumbler by the action of a 
spring, thereby returning the trigger into its proper position. The in- 
vention consists in the Fifth place in cocking and discharging in the 
manner of an ordinary fowling piece, by means of the following arrange- 
ment of the parts :—The lever connected with the trigger above referred 
to is acted upon by the tumbler in such a manner as to cause the trigger 
to follow the tumbler up to “cock,” thereby allowing the arm to be dis- 
charged as an ordinary fowling piece. The invention consists in the 
Sixth place in stopping the revolving chamber by means of a spring stop 
acting on the ratchet at right angles thereto, and being moved into its 
required positions by a cam or projection on the tumbler. The invention 
consists in the Seventh place in cutting a notch or cavity in the cap 
guard or “cock nose,” so that it may rest on the solid part of the 
chamber and retain the latter in a safe position. And the invention 
consists, in the last place, in forming a toothed rack on the loader and 
the toothed segment, or small toothed wheel connected to the end of the 
lever, for the purpose of loading the chambers. 

1655. W. L. Tuomas, Union-street, Berkeley-square, London, “ Ordnance, 
fire-arms, and — generally in which gunpowder is employed. — 
Dated 22nd July, 1858 

This invention consists in constructing ordnance, fire-arms, and 
apparatus generally in which gunpowder is used, according to the im- 
pulsive force or action of impact which the patentee says he has dis- 
covered that gunpowder exerts on the shot or object to be moved 
(instead of according to the mode heretofore adopted, based on the 
assumption that it acts merely by pressure); and also according to the 
fact that the initial force of relative quantities of powder exerted on 
the shot, the charges being of the same form, increases in a much 
greater ratio than the quantity. In carrying bis invention into effect, 
the metal material of the gun has to be distributed or arranged accord- 
ingly ; the precise forms and dimensions to be adopted of course varying 
according to the material and the shot’s weight and shape, but in the 
improved arrangement the gun or piece is made thick about the breech 

2022. G. B Arthur-street, New Oxford- ry London, “ Holding an 
carrying ¢ ges.”"—Dated 7th September, 

This invention consists of a spring clip by which the cartridge is in 
part encircled and grasped in such a why as to be quite securely 
carried, and when required for use can be either drawn out perpendi- 
cularly, or pulled out at the side with the greatest ease and dispatch,— 
Complete specification. 
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CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Orname nts, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1516. W. E. Newton, Chancery-lane, ‘* Roller blinds,” 

—Dated 6th July, 1858. 

This invention consists in the application of india-rubber or its 
equivalent substance to the pulley or other convenient part of the window 
blind roller over which the endless cord or band for turning the roller 
is to pass, by which (and a light pressure from a spring or its equiva- 
lent to prevent the latter from too easily turning) sufficient friction is 
given to the cord to make it bind on the roller, and cause the same to 
rotate, but at the same time to prevent the blind from accidentally 
unwinding. This arrangement admits of dispensing with the lower 
bracket for straining the cord, and thereby allows the cord to hang 
loosely, or with only a tassel suspended to it for ornament, or to keep it 
straight. Instead of mounting the roller upon pins or centres as is 
usual, the roller, which should be perfectly cylindrical, issimply to be 
cut to the right length, and the ends of the roller are received in curved 
or semicircular sockets, which are screwed or otherwise fastened to the 
window frame. 

1523. J. HoLtann, Gibb-street, and F. Ports, Moore’s-row, Birmingham, 
“Ornamenting metallic bedsteads, &c."—Dated 7th July, 185s. 

This invention relates, First, to a method of ornamenting the de- 
scription of metallic surfaces hereafter named in such a way that they 
may have the appearance of being ornamented with gold or silver leaf. 
On the surface, prepared by dipping it into acid as usual, the patentees 
lay a coating of paint of any desired colour, such paint being properly 
ground and mixed, and applied in the usual way, using such vehicles in 
their mixture as will readily harden by the process of stoving, and 
which paint may be of one uniform colour, or various tints or colours 
applied in such a way that they may harmonise and blend one in the 
other, either in the lengthway of the pillar or around in parallel circles, 
or of a spiral, or a double reverse spiral form. On this painted surface, 
after drying, but before hardening or stoving, they form the design 
intended to be produced by painting it with a pencil, a process well 
understood by artists accustomed to ornament japanned goods; or by 
forming the ornament by printing on paper or other suitable fabric, and 
transferring it to the surface intended to be ornamented, using for this 
purpose either for the pencilling or printing any suitable pigment, such 
as ground lamp black mixed with nut oil. This they have found to 
answer well, whether applied with the pencil or for printing the design, 
whether such design be produced from wood blocks, metallic plates, or 
stones, such as are used in common lithographic printing. The design 
pencilled on or produced by either of the means here described, or 
transferred in the erdinary way to the surface or surfaces intended to 
be ornamented, will have the effect of softening and destroying that part 


"—A communication. 
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of the coloured ground before referred to, immediately beneathit. In 
this condition they allow the pillar or part that has been so treated to 
remain a little time, when the lamp black and nut oil or other suitable 
pigment may be washed off by soap and water or other suitable fluid, 
bringing with it the painted ground on which it had been placed, thus 
leaving the design beautifully and keenly defined by perfectly restoring 
the bright surface of the metal over which the work was first commenced. 
The Second portion of the invention relates to a mode of heating the 
iron parts or surfaces of metallic bedsteads that it may be desired to so 
treat, ana this portion of the invention has for its object the imparting 
to the parts so treated the general appearance of enamelling. The 
patentees lay on a coat of venetian red or other suitable colour mixed 
with any suitable varnish or other vehicle that will dry dead. After 
drying they repeat this process until they have formed a smooth and 
level surface. They now mix the colour they intend the surface to 
assume when finished, which colour for illustration may be supposed to 
be white, treated in the following way. They grind it in pure water 
and sieve it until perfectly fine and free from grit. They then expose 
it to the air until all moisture with which it is incorporated is entirely 
evaporated, and has left it quite dry. They then mix it with equal 
proportions of mastic and copal varnish to the proper consistency. 
With the white colour thus produced they paint the pillar before de- 
scribed as coated with venetian red, and using the prepared white with 
a full tool, so as to lay on a good body, which, in course of a few hours, 
will dry dead. Over this they lay a second, a third, or a fourth coat, 
as may be desired, but observing with each succeeding coat to use less 
of the white colouring matter and more varnish, and also between each 
coat to place the pillar in a stove for thorough drying and hardening. 
This treatment will be found to produce a clear and semi-transparent 
surface, smooth and uniform, and in fact presenting all the appearance 
of fine and delicate enamelling, and will be found perfectly hard and 
durable, and not liable to chip. On this imitative vitreous or enamel 
surface, if further finish may be desired, any design may be added by 
pencilling on gold or colour, protecting the same by a coat or coats of 
pure varnish, and finished by stoving, as before described, and although 
they describe white as the colour used, nevertheless, by employing the 
same means, the colour may be varied, or various colours may be used 
and blended, as described in the first process. 
1552. W. E. Newron, Chancery-lane, London, ‘‘ Umbrellas and parasols.” 
—A communication.—Dated 9th July, 1858. 

This invention relates to a novel mode of constructing the frames of 
these articles of wire, and consists in forming the ribs with their eyes 
of single pieces or lengths of wire. The eyes of the ribs and stretchers 
are formed by bending or turning up the wire, instead of flattening it at 
the different points, and punching or drilling holes therein, as is now 
the case. 


Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Prese rvation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ec. 

1657. A. B. TripLer, Brompton, London, ‘Obtaining products from a 
species of asphaltum at present found in the island of Cuba, and called 
chapatote.”— Dated 22nd July, 1858. 

The matter above mentioned is heated in a still, and the vapours 
which rise from it are condensed in a suitable condenser. The products 
consist of oily, fatty, bituminous, and other substances which may after- 
wards be separated the one from the other if required, 





Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

1605. C. pe Bereur, Dowgate-hill, London, “Electric telegraph cables” for 
submarine purposes, and the hi y for facturing such cables, 
and also the machinery used in paying such cables out of ships at sea,”— 
Dated 16th July, 1858 

The First part of this invention consists in making a cable in such a 
manner and of such materials that its specific gravity under water shall 
only exceed slightly the gravity of water, and also in constructing it in 
such a way that it shall have no tendency to form snarls or kinks, The 
manner in which the patentee proposes to effect this is to take the gutta- 
percha core enclosing the copper wire or wires, the same as in present 
use, and in surrounding it with as many small cords as will envelope its 
circumference, these cords to be placed in straight parallel lines with 
the gutta-percha core, and to be held in such position by being payed 
round with suitable twine in one direction and then with a second layer 
of suitable twine in the contrary direction. These small straight cords 
are intended to give the cable sufficient strength lengthways, and may 
be made of metallic wire, or of hemp, flax, silk, or any other fibrous 
materials. Should the cable want strength and more specific gravity, a few 
fine metal wires might be inserted in combination with the small cords. 
Tne Second part of the invention consists in making suitable machinery 
for covering the gutta-percha core with the straight cords or wires, and 
in so arranging the machinery that it shall at the same time pay over 
the cable with the double layer of twine in the contrary directions at one 
and the same time. 

1606. M. Voss, Billiter-square, London, ‘‘Submerging ocean telegraph 
cables and other heavy bodies in rivers, lakes, and seas, by means of in- 
flated buoys and connecting gear.”—Dated 16th July, 1858. 

According to this invention the submersion of the cable is to be 
effected by means of buoys or air cases made of any suitable material 
and convenient shape, for the temporary suspension of portions of the 
line (flexible ones preferred for the sake of their portability); these are 
to be attached to the cable at stated distances. At starting, when a 
sufficient length has been payed out and buoyed, so many of the buoys 
are to be detached, perforated, or destroyed as to permit that part of the 
cable to descend, which it will do, maintaining nearly its horizontal 
position, carrying down the nearest buoys, Ata certain depth, owing to 
the density of the water, a gradual displacement of the contained air 
ensues; and this loss of sustaining power acting on the buoys in suc- 
cession, the surface ones are in turn submerged and in turn exhausted ; 
by this partial support the strain upon the cable is divided among the 
points of suspension ; the tendency to twist or festoon is prevented ; 
and from the nature of the descent the cable is permitted to adapt it- 
self to the outline of the ocean bottom, whether rugged or plain. Var- 
rious methods of attaching the buoys to the cable will be employed.— 
Not proceeded with. 

1607. P. ARKELL, North Woolwich, and A. Meimapo, Bayswater, Mid- 
dlesex, ‘‘Submerging of telegraph cables.”- Dated 16th July, 185s. 

The patentees claim employing, in the submerging of telegraph cables, 
floats, or buoys, so constructed that they will admit of being attached to 
such cables while in the act of being run out, and when so attached 
resist or neutralise the tendency which the cables possess of twisting or 
breaking under strain by torsion, and likewise relieve the tensile 
strain put upon such cables, both when being submerged and upheaved 
for repair 

1663. G. BROKELBANK, Lombard-street, London, ‘‘ Laying submarine cables 
for telegraphic purposes "—Dated 23rd July, 185s. 

The telegraphic cable, as it is payed out from the ship which carries 
the coil, is passed down a sustaining cable which is attached to the 
stern of this ship. The sustaining cable is of such a length as to support 
the telegraphic cable to within such a distance of the bottom as to avoid 
all risk of fracture, and is itself supported at one or several points in its 
length by ropes, and each of these ropes is attached to the sustaining 
cable, and passes from it to the surface where its other end is connected 
to another ship, which is either towed or steams at a certain distance 
behind the ship from which the telegraphic cable is being payed out. 
In this manner the sustaining cable is caused to assume such a curve 
that but a slight strain will fall on the telegraphic cable, which latter as 
it runs down the sustaining cable is supported from it at short intervals 
by being passed through suitable pulleys fixed to the sustaining cable.— 
Not with, 

1687. P. A. Gopgerroy, New North-road, Islington, London, “Cleansing of 
gutta-percha, aud in the more perfect insulation of electric telegraph 
wires.”—Dated 26th July, 1858. 

This invention consists, Firstly, in divesting gutta-percha of its im- 








purities by means of certain machinery applicable thereto; Secondly, in 
insulating telegraphic wire more perfectly than heretofore. These im- 
provements cannot be described without reference to the drawings, 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1444. J. A. Mannino, Inner Temple,“ Intercepting and treating the sewage 
of London, and towns and cities similarly situated.”—Dated 26th June, 
1858. 


In carrying out this invention the inventor proposes to connect (by a 
closed tubular drain or pipe) the mouth of e&ch sewer emptying itself 
into the Thames to a building erected at low-water mark, and containing 
two tanks of a sufficient capacity to receive the flow from such sewer 
for one or more hours. In cases where two or more small sewers can 
be conveniently combined they may all be made to discharge into one 
set of tanks. The several tubular connecting drains or pipes and the 
depositing tanks with which they are connected, are entirely shut off 
from all communication with the river. In the lower levels the tanks 
will be of such an increased depth as-to insure the constant flow of the 
sewage, whilst the connecting tubular drains or pipes will be so supported 
above the surface of the river strand as to prevent any possibility of the 
tilting of the mud against its sides. The tubular connecting pipes are 
made with forked branches, one leading to each of the depositing tanks, 
and each of these branches are furnished with a sluice or other stop 
valve, so that one tank being filled the flow of sewage will be directed 
to the second tank. During the time occupied by the filling of the 
second tank, the operations of precipitating all the animal and vegetable 
organic matters held in suspension in the sewage contained in the first 
tank, as well as the deodorisation both of the solid and liquid portions 
of the sewage, and the clarification of the water, together with the dis- 
charge of such clarified water into the Thames, are accomplished, such 
operations being carried on continuously from each tank in rotation, so 
that at no time is the regular and constant flow of the sewage impeded 
or interrupted, The operations of precipitating, deodorising, and clarify- 
ing the sewage may be effected in the manner described in the specifica- 
tion of the inventor's patent for the treatment of sewage, bearing date 
on or about the 7th of August, 1855, or by any other similar method.— 
Not proceeded with, 

1445. T. V. Finn, Edward’s-place, Camberwell-green, “Sash bars for the 
purpose of drainage.”—Dated 16th June, 1858, 

This invention relates more particularly to the sash bars of skylights, 
hot-houses, green-houses, domes, or other glazed frames, in whatever 
material they may be made, whether through the heat of the sun or 
other cause leakage takes place, the object of this invention being to 
collect the water thus percolated through the cracked putty or other 
crevice into one or more gutters formed in each bar under the rebate 
for the reception of the glass, the said bars being made rather wider 
on the under side than heretofore, to allow the gutter or channel to be 
formed, a similar channel being formed in the sides of the frame 
beneath the original rebate for the same purpose. The inventor pro- 












poses also cutting channels in the lower part of the frame in a line with | 


the gutters to allow of the escape of water in some instances, and in | 


others to bore holes either horizontally or vertically at the bottom or 
end of each gutter.— Not proceeded with. 


1448. E. E. D’'HEuRLE, Paris, “‘ Boxes for keeping and measuring coffee, 
tea, and other substances requiring to be preserved from contact of the 
air.”—Dated 26th June, 1858, 

These improvements relate to caddies or other boxes or vessels for 
keeping or storing coffee, tea, or other substances, whether solids or 
liquids, which, by coming repeatedly in contact with the air, lose their 
aroma, or are liable to evaporate or deteriorate. They consist in pro- 
viding tin or other boxes or vessels in which such substances are kept or 
stored with a top piece forming a measuring ch ber, and c i to 
the box by means of a register, or cock, plug, or other suitable arrange- 
ment for allowing of either closing the box or giving the communication 
between the same and the measuring chamber, by turning the box or 
vessel upside down, so as to <tivw any required quantity of the substance 
contained in the box «: vessel to fall into this measuring chamber, this 
latter having bezn closed by the moveable lid with which the same is 
provided, aftcr which the box or vessel is again closed by the register, 
plug, or coc, so as to allow the withdrawal of the substances contained 
in the measuring chamber. 





1450. ©. Erwarp, Paris, “ Apparatus for boring wells.”—A communication. 
—Vated 26th June, 1358, 

In order to keep up a constant flow of water past the boring tool, to 
remove the earth or matters cut away thereby, the tool is connected to 
the end of a tube, which is of less diameter than the diameter of the 
boring tool, which tube passes up to the top of the well, and to which a 
to and fro motion is communicated. Water is supplied freely to the 
space between the exterior of the tubes and the sides of the well, and 
the water is caused to rise constantly up the tube by a piston, in which 
there is a valve opening downwards, being attached to the exterior of 
the tube near its top, which piston works in a cylinder, through which 
the tube passes. The bottom of the cylinder is open, and at the top of 
the cylinder there is a valve opening downwards, which allows the water 
to pass downwards, but will not allow it to return back. By these means 
the piston in its downward stroke forces the water down the space 
between the sides of the well and the tube and up through the tube, 
carrying with it the matters removed by the cutter, and the tube being 
open at the top allows the water containing the earth and matters re- 
moved by the boring tool to pass away freely. Or in place of a piston 
working in a cylinder forcing the water up the tube, a valve opening 
upwards may be placed in the interior of the tube near its bottom, 
which, when the tube is raised, prevents the water from flowing back 
and causes it to escape from the top of the tube, thus keeping up a con- 
stant stream of water up the tube. In place of the boring tool being 


and on the tube which passes up to the top of the well there are two 
levers which turn on centres, the levers having notches formed in them 
which take into projections formed on the tabe to which the tool is at- 





Batus—BramincuamM.—Tenders will be received for the erection of bath 
in Woodcock-street, Birmingham. Drawings and specifications at the 
architect's, Mr. Holmes, 25, Temple-row, Birmingham. 

Ramway Worss—Dvunpalk, ENNISKILLEN.—Tenders for constructing the 


branch line from Shantonah to Gootehill will be received up to 
Ist March. Plans and specifications at the office of the engineer, 
Dundalk. 


Taamway—Wan Department. — Tenders will be received on the 14th 
February, at the office of Director of Contracts, War Department, 
Pall Mall, for constructing a tramway at the Gun Wharf, Portsmouth.— 
Plans and information at the office from 10 to 4. 

Gmper Baivces.—Tenders for the construction of the wrought and cast 
iron bridges for the proposed line from Shoreham to West Grinstead 
will be received by the London and Brighton Company up to 12 o'clock 
on 10th February.— Drawings and specifications at the Engincer's Offiee, 
London Bridge. 

Roman Ratmways.—Tenders are invited for a supply of rails called 
“vignolle.” The conditions of tenders may be inspected after the 
20th January at 99, Rue Richelieu, Paris. 

Ramway Worxs—Exerer anp Exmouty Ramway.—Tenders are invited 
for the construction of the railway between Topsham and Exmouth, a 
distance of about five miles. All particulars with Mr. Errington, 
13, Duke-street, Westminster.—Tenders to 10th February, 





THE IRON, COAL, AND GENERAL TRADES ‘OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Inon TRADE IN THE Past WEEK: Slight decline: Effects of the War 
Rumours: Good Prospects in the Railway Market: Rates a shade lower—Taes 
Pic Inon anpd CoaL Trapes—Tue Binwincuam General TRADES: 
Slight Change for the Worse—Tue Trapes or WoLvernampron, WIL- 
LENHALL, DupLey, Row.ey Reois, AND OTHER TowNs: Depression in the 
Nail Trade of Dudley and the Chain Trade of Rowley Regis—Buston 
BankK—DvupLeY AND WesTBRoMwicH Bank: Good Dividends — Tur 
Inon AND Coat Trapes tn Norra Waues: Their Progress—Tue Great 
Westean Rauwway anp THe CoLiiery Proprierors—Tue Minerat Re- 
SOURCES OF OXFORDSHIRE: Their Development—Tue SouTn STAFFORDSHIRE 
COLLIERS AND THEIR WaGES; Movement for an Advance— Tat OPeRaTIVE 
BaiCKMAKERS AND THEIR EmpLoyers: Co-operative Societies—Tusr Lock out 
OF THE GLASSMAKERS: Meeting in London — BIRMINGHAM CHAMBER OF 
Commerce: Jrade Marks: Incidents in the Government Contract Systen— 
Messes. Parpoge AND Hooman’s Estate: Distress of their Operatives— 
MONUMENTAL Brass — SpLenpip Painted Giass Winpow —~ WOoLvER- 
HAMPTON NEW WaTERWORKS— THE MacoineERY Movement at Star- 
rorp—How SHALL THE Memory oF Wepowoop BE PERPETUATED? — 
Rival Schemes—Orentne or A New lInon Counco—Raiwway Irems: 
Manchester and Milford Haven line: Narrow Gauge from Oxford to Reading : 
Vale of Llangollen Line: Birmingham, Erdington, and Sutton Colefield: 
North Staffordshire; Progress of the O. W. and W.— Weexty Tickers 
ON THE OXFORD, WORCESTER, AND WOLVERHAMPTON—ACCIDENT ON THE 
Great Wesrern—New More Trar— Boer Expiosion—Tue Fatat 
CotLiexy Accipent: Shocking Carelessness—CoaL Pir EXpLosion AND 
Loss or Four Lives: Defective Safety Lamps. 

Tue “rumours of wars” which now unhappily prevail have checked 

the onward progress of the iron trade a little. Very few orders have 

come to hand in the past week; and on Change at Wolverhampton, 
on Wednesday, there was evident quietude, with apprehension. If 
only let alone, however, the prospects of the trade are really bright; 
but the breaking out of war will dull them sadly, There are some 
few smail inquiries abroad for both the Indian and also the Continental 
markets, and America continues to send orders; but this 
week's arrivals have not been equal to those of last week. 

The railway market, both home and foreign, in the event of 

peace looks well for the trade. In the new districts and in 

South Wales much activity is observable in the manufacture of rails; 

and there is every prospect of a yet greater activity in that branch. 

Among a few of the indications that this is so are the advertisements 

of the North Eastern Railway, issued on Wednesday, for 4,000 tons 

of rails; and the recommendation of the directors of the Lancashire 
and Yorkshire Railway to the proprietors of that line to charge, at the 
ensuing meeting, £10,000 additional te revenue for renewal of rails. 

The check which has been given to the textile trades by the fear of 

war suppresses orders at Manchester and Liverpool for certain 

descriptions of iron manufactured in Staflordshire, and of repute in 
the construction of machinery. Prices generally may be said to be 
easier for malleable iron, 

For pigs that are offered, a lower price by nearly 2s. 6d. would be 
taken this week than a fortnight since. Coal continues in tolerably 
good demand, 

The general trades of Birmingham, Wolverhampton, and their 
surrounding districts have been similaily affected with the iron trade. 
A steady trade, however, is being done with the United States. South 
America furnishes tolerably good orders, and the exports to Australia 
are about an average. With the West Indies there are some good 
transactions, but the Canadian trade has considerably fallen off. 
There cannot be a doubt that the home trade is at present 
in a healthy condition, and that it would go on improving 
if peace should be preserved. The reports received from agri- 
cultural localities are of a very satisfactory nature. From Scot- 
land the orders are not so good as was expected; but payments con- 
tinue to be promptly met, and the caution at present evinced is by 
no means an unhealthy indication, ‘The briskness which we noted 
last week in connection with the manufacture of military small arms 
is by no means abated; and one of the oldest and most respectable 
firms engaged in the birding trade has had a Christmas which has 
not been surpassed, if equalled, during the last ten years. Electro- 


ae gel | plating, especially in the commoner descriptions of manufacture, is 
permanently attached to the tube which passes up to the top of the 


well, the boring tool is attached to a short tube, which slides on its end, | 


tolerably active. Some respectable orders have lately come to hand 
from the Continent; and there is an extensive order at present in 


| course of execution for one of the chief houses engaged in the 


| American trade. 


( | considerable activity, though 4 limited number of japanners can 
tached, and so raise the tool when the tube which passes up to the top of 


| 


the well is raised, but when the tube is raised to its highest point the | 


catches are released, and allow the tool to fall. The lever catches may be 
caused to take into and release the projections either by a loose piece of 
wood, or other suitable material, in the interior of the tube, of the same 
specific gravity as the water acting alternately on the top and the bottom 
of the levers as the tube is moved alternately up and down, or, when a 
valve is employed near the bottom of the tube, by projections on the 
stem of the valve acting alternately on the top and bottom of the 


levers. Or the catches may be actuated by any other suitable means, 
LIST OF OPEN CONTRACTS 
580 FAR AS THEY RELATE TO ENGINEERING OR GENERAL 


CONTRACTORS’ WORK. 

RatLway Works—Lonpon and Norte Western RatLway.—Tenders are 
invited for the construction of a railway from a point on the Shropshire 
Canal to Coalport, a distance of 5} miles. Plans and specifications on 
and after lvth Jan. at Messrs. Locke and Errington’s, 13, Duke-street, 
Westminster.— Tenders to 7th February. 

Bur.cines and Works—Bisuorstone.—Tenders are requested for new 
buildings and works, on the estate of the Ecclesiastical Commissioners. 
Plans and specifications at Messrs. Clutton's, Bishopstone, on and after 
10th January.—Tenders to 5th February. 

Dock—Penagta.—Tenders will be received for the construction of a dock 
at Penarth, and a portion of railway leading thereto. Plans and speci- 
fications on and after 24th January, at Mr. Hawkshaw’'s, 33, Great 
George-street, Westminster.—Tenders to 12th February. 

RaiLway Works—Portpataick Ramway.—Tenders will be received for the 
construction of a viaduct over the Ken, and for the construction of up- 
wards of seventeen miles of line. Plans and specifications on and after 
21st January, at the engineers, 135, George-street, Edinburgh —Tenders 
to Sth February. 





In the papier-maché and japan business there is 


scarcely be said to be in full employment. The nail trade of Bir- 
minghain is steady, and a fair average of former years is being done; 
and the same remark may be used with very little qualification re- 
specting edge tools and general ironmongery. The brasstounders are 
still busy, and wire-workers are deing a steady trade. 

The orders which are now being sent in by Wolverhampton travel- 
lers, who have recently commenced their journeys, are calculated to 
inspire confidence, and to induce manufacturers to anticipate a good 
spring trade, supposing that a war should not break out. 

In the past fortnight, the lock, bolt, hinge, and currycomb-makers 
of Willenhall have experienced a marked improvement m the demand. 
The last-named trade has gone up very rapidly during that time. 

The nail trade at Dudley and in the neighbourhood has latterly 
been so much depressed that a few of the masters have within these 
few weeks attempted to reduce the wages of the operatives. This 
attempt has, however, been repudiated by the leading firms, and at 
an influential meeting of masters held during the week it was unani- 
mously resolved, “ That no alteration should be made in workmen's 
wages, but that the present ‘ advanced list’ be strictly adhered to.” 
This list was adopted in August, 1857, when the nail trade was in a 
better state than at present, and it bas continued in operation ever 
since. 

The chain-makers of Dudley and Brierley-hill, as well as those in 
the neighbourhood of Wolverhampton, continue to sympathise with 
the state of the shipping trade. Even at the very low prices which, 
in order to get orders, the makers have reduced their lists to, and 
which have necessitated a corresponding reduction in wages, very 
few specifications can be obtained by the makers; and consequently, 
even at those wages, but little work is being done by the workpeople, 
amongst a number of whom there is an evident privation of not a few 
of the necessaries of life. 

The metal market has been unaltered since our last. 

The Bilston District Banking Company, who paid a dividend of 
5 per cent. for the half-year ending June, determined on Tuesday last 
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to make the same dividend for the half-year ending 31st December 
last. The profits for the year had been £4,871. 

The Dudley and Westbromwich Bank resolved on Tuesday to pay 
a dividend of 5s. per share on the half-year, as they did in the pre- 
vious six months, and to carry £4,246 to the guarantee fund. which 
will then be £20,000. The year’s prufits have amounted to £8,816. 

A good trade is being done in that comparatively new district, 
North Wales. Much mine and coal is being brought to the surface, 
and the district is being rapidly developed, principally by the great 
practical and scientific attainmeuts of Mr. H. Beckett, Mining Sur- 
veyor of Wolverhampton, a large proportion of whose professional 
time is now spent in that district. Of the particular localities it may 
be said that, inand about Wrexham, the iron trade also is fl urishing. 
In the neighbourhood of Ruabon matters are decidedly looking up, and 
confident avticipations are formed of a good winter trade. ‘The busi- 
ness in coal is very brisk; the men are fully employed, and are 
earning good wages, At Acrefair some excellent orders for iron have 
been received, which, it is anticipated, will keep those extensive 
works in active operation for a considerable time to come. At Kho- 
symedre the freestone trade is prosperous and active. Apropos of this 
district, we may say that grave suspicion has been excited in the 
minds of those colliery proprietors who are in the habit of using the 
Great Western line for the conveyance of their coal, and especially 
amongst those of North Wales, by the terms of a bill which the 
above-named company intend to introduce into Parliament in the 
resent session. ‘The bill in question has the harmless title of—“ A 
Bit for authorising the Construction of a Railway for carrying the 
West London Railway over the Great Western Railway by means of 
a Bridge in substitution for the present level crossing; for revising 
the tolls of the Great Western Railway Company; and for other 
purposes.” It is alleged that the object of the company is to be able 
to increase their rate of carriage of coal, by which, as well as in- 
creasing their revenue from that source, they will be able yet more 
effectually to secure for certain conspicuous persons connected with 
the line the monopoly which it is stated they already enjoy as pro- 
prietors of certain mines at Ruabon. 

‘The mineral resources of Oxfordshire have begun to be developed. 
A shaft is being sunk on land belonging to his Grace the Duke of 
Marlborough, in the parish of Northleigh; mining operations are 
commenced on the estate of Mr. Chamberlain, at Adderbury ; mea- 
surements and levels have been takea by skilful engineers for a tram- 
way intended to convey iron ore from Dr. Wilson’s estate, at Over 
Worton, to the Somerton station of the Great Western Railway ; 
while miners in the employ of Messrs. Blackwell and Co., of Dudley 
and Bilston, are at the present time procuring, from a depth of thirty- 
five yards below the surface, a quantity of “green stone ore,” at 
Steeple Aston. 

A meeting of the South Staffordshire and East Worcestershire 
Colliers was held at Oldbury on Thursday, and it was attended by 
about 300 persons. It was convened for the purpose of considering the 
steps that should be taken with a view to obtain the whole or a por- 
tion of the rate of wages that the men were receiving before the late 
strike. A motion was carried in which the men announced their 
determination of giving, on the Sth of February, a fortnight’s 
notice to their employers of a rise of wages to the extent of sixpence 
a day, and pledging the meeting to abandon work at the expira- 
tion of that notice if their request should not be complied with. An 
amendment, making the rise 1s. a day, was moved and seconded, but 
withdrawn on the solicitation of the secretary of the South Statlord- 
shire Miners’ Association, who felt sure that the greater sum could 
not be obtained without a strike, but thought that as this meeting 
was only an indication of the universal feeling throughout the dis- 
trict, the smaller sum might, in the present improved state of trade, 
be conceded without the necessity of a strike, which, however, in the 
event of a non-compliance by the masters, was inevitable. It was 
arranged that the resolution should be forwarded to the chairman of 
the Coalmasters’ Association. 

The master brickmakers of Birmingham and South Staffordshire 
have resolved that no operatives who are members of the Brick- 
makers’ Union shall, after certain notices, some of which have already 
been given, continue in their employ. In the past week the unionists 
have been holding meetings in South Staffordshire in promotion of a 
scheme for establishing and working a co-operative society for the 
employment of the unionists who may be deprived of work by the 
decision of the masters, and about 100 shares of £1 each have been 
taken. ‘The success of similar societies in Rochdale and elsewhere 
has been quoted as indicative of the success that must attend a South 
Staflordsbire one, 








Respecting the lock-out of the glassmakers, the following has been 
communicated to a Birmingham paper:—* A very influential meet- 
ing of the delegates from the various trades’ societies was held 
at the Bell Inn, Old Bailey, London, on Friday evening. The meet- 
ing was called together for the purpose of hearing the statements of 
the deputation from the glass trade consisting of Mr. Doody from 
Birmingham, and Mr. Woolley from Stourbridge. After hearing 
the statements of the deputation, the following resolution was unavi- 
mously passed:—* That this meeting considers the glassmakers are 
worthy the support of all the trades in London, and pledges itself to 
use every possible effurt to support them through the present strug- 
gle.” A committce of five was elected, with power to add to their 
number, whose business it will be to receive subscriptions, and plan 
deputations to wait upon those trades who have not yet been visited. 
It was stated by the deputation that if the trades of London took up 
their cause, they could easily stand six months longer; during the 
last week more than £100 has been collected.” 

The Birmingham Chamber of Commerce, at its half-yearly meet- 
ing on Thursday, discussed in particular the respective topics of trade 
marks and Government contracts. ‘The Council reported that they 
had not deemed it necessary to adopt any measures with regard to the 
improper use of trade marks by English manufacturers, inasmuch as 
they found that the law, as it is at present, is suflicient for their pro- 
tection; but the use of forged English marks by foreign manutfac- 
turers had been the subject of inquiry by a sub-committee, aud the 
Council had prepared the following memorial to Government on the 
matter:—"* That the attention of your memorialists has been drawn 
to the practice of fraudulently imitating the trade marks of British 
manufacturers in foreign countries, to the very great injury of tie trade 
of British subjects. ‘Chat your memorialists are informed, ard have 
reason to believe, that this nefarious practice has very much insreased 
of late years, and that the well-established reputation for superiority 
of British manufactures has been seriously damaged. That the 
French Legislature has, by a law dated June 27th, 1857, ¢ Loi sur les 
Marques de Fabrique et de Commerce,’ established depdts for the 
registration of trade marks, and imposed penalties for their traudulent 
imitation, and have expressly extended the benetit of this law to the 
inhabitants of such foreign countries as by diplomatic convention 
establish a reciprocal protection for French marks, That the laws of 
England afford protection to foreign manufacturers from imitation or 
piracy in this country; but, in order to obtain for British sutjects the 
benetit of French law, it appears requisite that there should be an 
actual convention between the two countries. Your memorialists 
therefore respectfully pray that such steps be taken as in your lord- 
ship's discretion may seem expedient to obtain for British subjects, by 
diplomatic convention, the protection of registration in France, and 
likewise to secure to their manufactures protection from fraudulent 
imitation in other countries.” ‘The Chamber adopted the memorial, and 
ordered that it should be presented to Lord Malmesbury, as the 
Foreign Secretary. The Council mace the announcement which ap- 
peared in Tue ENGINEER of last week, to the effect that Government 
had acceded to their memorial, and would extend the inquiry recently 
instituted into the administration of the stores at Weedon and the 
Tower, into the system of Government contracts generally. In reply 
to some members who differed from him, Mr. Downing believed that, 
with the exception of some trifling matters, all the allegations in the 
memorial could be maintained. He might mention one case. Two 
steel plates of given dimensions, for gunnery experiments, were ordered 
from a Sheffield tirm. They were sent up to London to be tested, and 











the result being satisfactory, a considerable number were ordered. 
With the order, however, came a printed document stipulating that 





the plates should be such as Major-General Somebody or other ap- | similar in moral strength, in mental cultivation, and in earnest, in- 


proved of. 


The manufacturer offered to send up plates exactly | telligent industry, to the qualities which marked, sustained, and 


similar to those he had furnished, but not knowing the capacity of a | prospered the course of Josiah Wedgwood. Under these impressions, 


major-general for judging the quality of such an article, declined 
placing himself under the control of any such officer. The contract 
was given to some one else not quite so scrupulous. 
facturer supplied Government with a quantity of steel to be worked 
into bayonets, and the rejections on account of bad quality amounted 
to 70 or 80 per cent. ‘This very steel was afterwards sent to Man- 
chester, there worked into bayonets, and passed by the Government 
officials with a very small percentage of rejections. Another case which 
had come under the notice of the Chamber arose out of the practice 
of having iron and wooden bedsteads in the same contract. A maker 
of iron bedsteads sent in g tender, putting a low price on the goods he 
could make himself, and a high price on those he had to buy. Down 
came an order for wooden bedsteads alone. Sending up a lot, all were 
rejected on the ground that tle wood was mere “ sap.’ He took them 
away, on the understanding that better woud should be used for some 
parts; but a little rabbing with sand paper, and a bit of polish, was 
all that was done to enable them to be accepted a few weeks after- 
wards. 

‘The freehold estates at Kidderminster, and some valuable old life 
policies belonging to the estate of Pardoe, Hoomans, and Pardoe, 
carpet manufacturers, were offered for sale last week at the Mart, 
London, by Messrs. Fuller and Horsey, and attracted a large and in- 
tluential attendance. ‘The freehold property included the extensive 
carpet manufactory on the banks of the Stour at Kidderminster, occu- 
pying a site of two acres and three roods, in the centre of the town. 
Mr. Horsey, the auctioneer, stated that this property had cost the firm 
£28,000, and that it had within afew years past been valued by an 
eminent Birmingham surveyor at £13,500. ‘The first offer was 
£6,000. The biddings ultimately reached £7,950, at which sum we 
believe the property was bought in. ‘The other freehold property 
comprised several ranges of warehouses in Kidderminster, and was 
offered for sale in four lots, but nore of it was sold. The life policies 
created some more spirited bidding, and were sold to the Stourbridge 
and Kidderminster Banking Company. Lot 1 realised £1,550 
2, £1,700; 3, £1,100; 4, £850. The machinery and implements of 
the carpet manufactory will be sold in lots in detail next week. It 
wiil be remembered that in September last from seven to eight 
hundred hands were thrown out of employment by the failure of 
Messrs. Pardoe and Hoomans. Some few have left the town, others 
have got work, but there still remains the greater portion without 
work. In their behalf a public subscription has been inaugurated. 

Messrs. Hardman and Co., of Birmingham, have constructed, from 
a design by Mr. Scott, a monumental brass, in memory of Dr. 
Monk, the late Bishop of Gloucester and Bristol; and it has recently 
been placed in the north aisle of Westminster Abbey. It consists of 
an etligy of the late bishop under a canopy. Springing from the 
canopy on each side are pedestals, with angels standing and bearing 
inscriptions. ‘The whole is set into a globe of black Galway marble, 
8 ft. long, by 3 ft. 6 in. wide. 

A window, reputed to be one of the finest specimens extant of 
modern glass painting, and in which Messrs. O'Conner, of Berners- 
street, would almost seem to have put forth their utmost artistic 
eflorts, has just been put up in the chancel of Lilleshall Church, 
Salop. The subject represents in the centre compartment the Saviour, 
as “ Lord of all,” sitting on Uis throne of glory, with his feet resting 
on the blue are of the heavens; in His tett hand He is holding the 
“earth ball,” asemblem of His kingly authority and power, both in 
heaven and on earth, whilst His right hand is lifted up in blessing, 
and the loving earnestness of His countenance seems tv give reality 
to His words (which are written below), “1 am the way and the 
truth and the life” (John xiv.6). On His right hand stands st. 
Paul, as the apostle ot Faith, with a sword in ove hand, the “ Sword 
of the Spirit,” which 1s the “ Word of God” (Ephes. vi. 17), the 
volume of which he holds in the other. On the left of the Saviour 
stands St. John the Evangelist, as the apostle of Love, with the 
volume of his writings in the one hand, and hoiding a pen in the 
other, while with his youthful countenance he is looking upwards, as 
if showing whence he derived his inspiration. Thus while St Paul 
and St. John, in their apostolic and emblematic characters, represent 
Faith and Love, our blessed Lord, as the risen and ascended, is in- 


| tended to express the idea of Hope, at the same time that He is the 





source of all love and the end of all faith. The old emblems of 
Faith, Hope, and Love—that is, the cross, the anchor, and the heart 
—are worked in a centre to the three compartments, which fourm the 
buses to the three figures. ‘The tone of colouring throughout is in 
keeping with the dignity of the subject, while some of the colours are 
most brilliant, and the ruby especially is more like that found in old 
glass than what is generally seen in modern windows. The window 
is the gift of the Duke of Sutherland. 

An annual meeting of the Wolverhampton New Waterworks Com- 
pany has been held. The engineer reports that nearly everything in 
connection with the extension of the works is now completed, and all 
in avery satisfactory manner. The new works consist of—First, two 
pumping engines, of about 75-horse power each, with engine house, 
&c, at Cosford Bridge, fur raising water from the river Worth, at 
that point. Second, a main pipe thence to Tettenhall. Third, a new 
reservoir at Tettenhall, 15 ft. deep, and containing when full about 
10,100,000 gallons of water. Fourth, the adaptation of one of the 
engines at ‘Tettenhall to pump the Gosford water to the town and 
Goldthorn Hill, the other engine being employed to pump the water 
from the well at Tettenhall. Fifth, a new main trom ‘Tettenhall to 
Wolverhampton and Goldthorn Hill; and sixth, a line of mains for 
the supply of Bilston and Willenhall. All these works are completed 
and in operation. Looking to the requirements of the district, the 
directors took a hopeful view of the prospects of the company, and 
expected soon to be supplying, not only Wolverhampton, but also 
Bilston, Sedgley, and neighbourhood, with abundance of excellent 
water on very reasonable terms. During the proceedings a resolution 
ordering the forfeiture of 255 shares was passed, and Mr. Underhill, 
solicitor, on behalf of Sir I. L. Goodricke and Mr. George Holyoake, 
protested against the register of 1,356 shares as belonging to those 
gentlemen. Mr. T. J. Perry, an ironmaster, also observed that he 
found 1,000 shares registered in his name without his knowledge, 
and that he had protested against such registry last year by letter. 
The engineer is Mr. J. F. Bateman, F.G.8., C.E 

The actual operation of machinery in the manufacture of boots and 
shoes at Statlurd continues to be postponed. As previously stated, 
several of the manufacturers have either titted up, or are now engaged 
in altering, their premises for the use of the sewing machine. A 
want of unanimity is, however, apparent amongst them. Only one- 
half of the masters have at present declare themselves in favour of 
adopting it in their respective establishments; the others are undecided 
as tu the course they shall adopt, or fearful of bearing the first brunt 
of the alteration. It is generally understood, notwith>tanding, that 
those manufacturers whv have the machines, will issue machine- 
bound tops some time next month, for the purpose of having them 
manufactured by the workmen, a great numier of whom, not belong- 
ing to the United Societies, will undoubtedly be engaged in making 
them up. On the other hand meetings have been held by the 
** binders,’ who are organising a society, and entering into a deter- 
mination not to complete any tops bound by the machine, such as the 
working of lace holes, &c.; and the United Societies of workmen are 
also resulved not to make up any work issuing from the machine. 

The good people of North Statfordshire are nearly falling out about 
the most appropriate method of doing honour to the memory of Josiah 
Wedgwood, Ata period almost remote enough to have applied to it 
that hyper-mathematical phrase “once upon a time,” some admirers 
of that eminent man desired to erect 4 statue to his memory, and they 
procured the needed designs; Lut beyond a few persons the procecd- 
Ings appear not to have been made Known. About four months ayo 
other North Staffordshire men, resident in Lurslem, propounded a 
scheme and published it. “The memory of such a wan,” they say, 
“is deserving of honour, and it is conceived that this honour cannot 
be more suitably rendered than by the creation of an institution (to 
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be called atter his name) of a practically useful and benevolent kind, | 3 , 
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eminent man, in the shape of a public building, comprising a School 
of Art, a Museum, and a Free Library, to be called, ‘The Wedgwood 
Institute.’” Meetings have been held in behalf of each of these 
projects and considerable sums of money collected. The statue men 
have resolved :—‘‘ Ist. That the lapse of more than sixty years since 
the death of Josiah Wedgwood, F.R.S., has applied the test of time to 
his works, and shown that they possess that lasting power of pleasing, 
not dependent on having been suited to the fashion of his day, which, 
combined with the permanent and general usefulness of his labours, 
seems to point him out as a fit subject for a public monument. 2nd, 
That a statue be erected to his honour, by public subscription, either 
in the open air, or within a public building, and that all other 
particulars be left to the decision of the subscribers.” It 
was proposed to have a bronze statue, about 8ft. high, mounted 
on a pedestal of stone; the cost of the statue would be about £3,000, 
The supporters of the “ Institute” movement have secured the very 
influential aid of the Earl of Carlisle, and that in every way noble 
lady, the Duchess of Sutherland, both of whom were present at an 
enthusiastic meeting at Burslem yesterday (lhursday) week. The 
noble earl, after paying an eloquent tribuie to the memory of Wedg- 
wood, remarked that without saying anything to prejudice other 
efforts and other designs, he felt that they had been the first to take 
the field, and he fervently trusted they would keep the vantage 
ground and defend their trophy against all comers. Mr. Buller, a 
magistrate, expressed the sentiments of his numerous hearers, and 
obtained their applause, when he observed—* I venture to say, that a 
statue is scarcely an appropriate memorial of so great and good a man. 
Leave your tombs and monuments to record ordinary and worldly 
grandeur; there are far worthier monuments for him who has earned 
his reputation by services which he has bestowed upon his country, 
and the benefits he has conferred upon mankind. Perhaps it may be 
said that for so great and good a man as Wedgwood no memorial 
can be required; that if you look to the neighbourhood there is his 
charter of true nobility, and his title to be enrolled in the select and 
sacred band who have earned, by services conferred upon their coun- 
try—upon every country—by the benetits they have conferred upon 
mankind, the respect aud esteem of future generations. But, gentle- 
men, the hand of charity sanctifies all its touches. However inade- 
quate our efforts may be to raise a fitting memorial to Mr. Wedg- 
wood, they will be ennobled and hallowed if our motive is that of 
carrying out some great and noble object, and none can be more 
accordant with the character of Wedgwood, than that institution 
which it will be my duty to propose as the most appropriate tribute 
to his memory. Wedgwood has left us, as one of his most valuable 
legacies, his character and his example. We, his humble admirers, 
hype to raise to his memory an institution which shall smooth the 
way and clear the difficulties from the paths of those who would 
follow in his steps and emulate his genius.” ‘The meeting passed a 
resolution opening a subscription towards the “ institute,” ** such a 
form of memorial being considered, from its practically useful cha- 
racter, the most suitable monument to one whose whole life was 
eminently one of intelligent industry and enlarged philanthropy.” 
Upwards of £850 had veen promised before the meeting. 

The somewhat interesting ceremony of the opening of a new iron 
church took place on ‘Tuesday last at Essington, near Wolverhampton, 
The church, which has been built by voluntary subscriptions, is 
erected on an eligible piece of land immediately in tront of the schools, 
and is, we believe, the only iron church in Staffordshire. ‘The site for 
the building was generously given by General Vernon. The exterior 
of the church is plain, without any pretence to crnamentation. ‘The 
structure is of an oblong form, the entrance being by a neat portico at 
the west end. The external walls are painted a warm stone colour, the 
roof being also painted to represent slating. ‘The interior of the 
building has been designed and fitted up in the same unpretending 
manner as the exterior. At the further extremity of the church, im- 
mediately opposite the entrance, is the altar, on either side of which 
are the pulpit and reading desk. Above the altar is a stained glass 
window, anu light is equally diffused throughout the edifice by smaller 
windows on each side, each window being relieved by a border of 
coloured glass. The church has been built to accommodate 260 
persons, and is fitted up with three rows of benches, running from 
end to end. In order to render the building perfectly warm and im- 
pervious to the weather the walls have an inner case of wood, a space 
of a few inches being left between tbe outer iron wall and the wood. 
The roof, which is supported by light iron girders, has also been lined 
with waterproof felt and afterwards covered with wood, so that, in 
point of fact, it is a wooden building enclosed within an iron shell. 
Messrs. Hemmingsley, irun church builders, of Bow, were the con- 
tractors for the erection of the building, at a cost of £630, but the 
total cost, including the fittings, will be something like £850. Of 
this sum, thanks to the liberal donations of some of the wealthy re- 
sidents in this jocality, there remained, previous to the opening, only 
£100 to be collected. After the opening only £35 remained to be 
provided. 

Among the current railway items we find the following :—The long- 
talked of project of the Manchester and Milford Haven Railway has 
at last been fairly launched. ‘Lhe Shrewsbury Journal says :—On the 
£33,000 was lodged at the 
Accountant-General’s, having been provided, as we are intormed, by 
Messrs. Davis and Savin, the enterprising contractors of the 
Llanidloes and Newtown Kailway, upon the taith of the project re- 
ceiving sufficient support from the public to ensure success. The 
capital is £420,000, with borrowing powers of £120,000; and the 
London and North-Western have granted a guarantee traffic arrange- 
ment which will secure 44 per cent. on the share capital, and 5 per 
cent. on debentures. A most efficient board bas beeu constituted in 
London, of which Mr. G. H. Whalley, chairman of the Llanidlves 
Company, has accepted the chairmanship. 

The narrow gauge rails laid down from Oxford to Reading, on the 
Great Westera line, has just been united by a short loop Ime to the 
South-Lastern and South-Western lines. ‘Lroops or luggage might 
now be conveyed, without change of carriage, trom stations as far 
north as Aberdeen, to the military depots at Aldershott, Woolwich, 
Chatham, Shornclitie, and over, or to any of the out-ports on the 
south-eastern coast, for embarkation, within twenty-four hours. ‘This 
junction also opens up a direct route between the towns aud places in 
the northern districts and the Continent. 

The standing orders of the House of Commons have been complied 
with in the case of the Vale of Llangollen Railway Bill, as have also 
those of the Birmingham, Erdington, and Sutton Coldteld Railway 
Bill (Western line). 

At the half-yearly meeting on Monday, of the North Staffordshire 
Railway Company, the report, which declared a dividend at the rate 
of 2} per cent. per annum, after setting aside £2,000, and which then 
left a balance of £2,124, was unanimously adopted. The report 
showed an increase of traftic, and announced a termination of the dis- 
pute with the London and North-Western Company, in respect to the 
through traffic of both lines. 

Thanks to the professional ability and assiduity of those having the 
direct management of that line, even the Oxford, Worcester, and 
Wolverhampton Railway is steadily moving in the right direction. 
The receipts of this company, including the Stourbridge Extension 
and Stratford-on-Avon Canals, for the sixteen days enuing che 16th 
of January, have been £9,599, while those for the corresponding 
seventeen days of 1858 amounted to £9,281, ‘Lhe expenditure, also, 
including that of the Stourbridge Exteusion and Strattord-on-Avon 
Canals, amounted to 4,129, being at the rate of 43°U1 per cent., while 
that jor the corresponding seventeen days of 1858 amounted to £4,528, 
or at the rate of 48°83 per cent. At the ordinary half-yearly meeting 
of this company, to be held next week in Worcester, the directors in- 
tend to declare a dividend at the rate of 6 per cent. per annum on the 
first preference stock, and at the rate of 3 per cent. per annum on the 
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Weekly tickets are now being issued by the Oxford, Worcester, and 
Wolverhampton Company between Dudley and Wolverhampton. 

At about half-past seven on Monday evening an accident occurred 
on the Great Western Railway, between the Shiffnall and Oakengates 
stations, and some seventeen miles from Wolverhampton, which 
might have been attended with serious results. There is a siding about 
half-way between the two stations named, and the engine in passing 
it caught upon some wagons which had been imperfectly shunted. 
The locomotive, tender, and first carriage were thrown off the rails, 
and across the line. ‘The passengers were necessarily much shaken, 
but, with the exception of four or five who were rather severely 
bruised, and the shock which all received, they sustained no damage. 
The through traffic was, of course, interrupted for several hours. 

A mole-trap of simple yet ingenious construction has been invented 
by a Mr. W. Hill, of the Green, Stafford, which in five days enabled 
him to take fifty-three moles from a croft of four acres in extent. 

A boiler exploded last week at the brickworks of Mr. Joseph 
Arnold, of Wilnecote, near Tamworth. Fortunately, the men had 
just gone to a different part of the works, and consequently were not 
burt. Had the accident occurred a short time sooner, there must have 
been the sacrifice of some one or two lives. 

The collier, stated last week to be lying in a precarious state from 
the breaking ofa pit chain at the Friesland Colliery, New Village, near 
Wolverhampton, has since died. The inquest upon him and the man 
before deceased has brought to light an amount of recklessness in the 
working of a colliery, which even in South Staffordshire has not be- 
fore come to our knowledge. The pit was a “gin pit,” one in which 
the motive power for letting down and drawing up skips is supplied 
by driving a horse in a circle. The deceased, however, were let 
down by hand, and in a “don.” <A witness did not believe that 
there was a proper tackling skip at the pit. The deceased were ten 
or eleven yards down the shaft when the chain broke. The pit is 
thirty yardsdeep. The deceased were let down by the butty, another 
man and his wife. In witness’s opinion the chain was broken by a 
jerk, caused by its slipping from the gin about two feet. It had been 
in regular use many months drawing coal. ‘There was no com- 
plaint made by any of the men that the cRain was not safe. It was 
the first time the gin had worked.—John Benton, the “ doggy,” was 
next examined. He said he had worked at the pit for three months 
as “the trusted servant of the butty, or ‘doggy,’ as they call it in 
this country.” The gin at the pit had been put up the day before 
the accident under the superintendence of the butty, Edward Lees. 
The chain once broke before, with a full skip. It then broke about 
three or four yards from the hook. On the morning of the accident, 
witness went down with the second lot. They were rather afraid be- 
cause of the new gin. Was not sure about the chain himself, having 
been always used to ropes. Witness was let down by the horse, and 
thought it the safe way. He refused to go down by hand.—William 
Pitchford, a miner, went down the pit on the morning of the accident 
in the “ bantle” before the deceased. Besides the end of the chain 
produced, there were six or seven yards at the bottom. Her 
Majesty’s Inspector of Mines, Mr. N. G. Longridge, had previously 
suggested that the portion of the chain where the fracture had oc- 
curred was withheld from the jury. When he (witness) saw the 
chain in the master’s house afterwards he asked where the rest of it 
was, and they said they did not know. Did not think the lowering 
apparatus safe, but it was the way things were done in that part.— 
J. G. Longridge, Esq., her Majesty’s inspector of mines, stated that 
the day after the accident he examined the gin and chains, and found 
them in a most insecure and dangerous state. The gin was not ver- 
tical, aud the framework was set on loose ashes, the overtree was too 
weak and unsupported, the back-stay of the pulley-frame was inse- 
curely fixed, and the gin-roll was not provided with any horns to 
prevent the chain slipping off. The greater part of the wood compos- 
ing the drum he found quite rotten and wasted, and the giving way 
of any of these things would cause a jerk which would be likely to 
break the chain. ‘The chain was single link, very much worn and 
much patched with pieces of different chains, and mended in three or 
four places with rivet links. It was not at all a chain to lower 
down and bring up men, and bring up coal for a pit which was 
thirty yards deep. He would not trust a dog on such a chain. The 
pit had been worked contrary to the provisions of the Mine Inspection 
Act. It is not furnished in accordance with special rules, and the 
machinery is very imperfect. Even with the best new chain, these 
single link chains were not fit to be used. All iron chains were 
liable to become dangerous, owing to the change of nature of the 
iron at the working part. The present chain had become quite crystal- 
line at such parts, so that a jerk would break it like glass. In 
answer to the foreman, Mr. Longridge said there was no provision 
inthe Mine Inspection Act for giving notice of the opening or exist- 
ence of mines.—The jury returned a verdict in accordance with the 
facts adduced in evidence, accompanied by an opinion that the pit 
and machinery connected with it were in a very unfit state for work, 
and with a recommendation that all pits and machinery connected 
therewith should be inspected by her Majesty’s Inspector, before be- 
ing allowed to commence work. 

A colliery explosion occurred on Saturday last at the Bycras Col- 
liery, near Burslem, North Statfordshire, which has resulted in the 
death of four men, and the serious injury of other two. At the in- 
quest, on Tuesday last, several of the lamps that bad been used in the 
mine at the time of the explosion were produced and examined by 
Mr. Dickenson, the Government inspector. He pronounced them in 
a very deficient state. He tried an experiment before the jury with 
Hawthorn’s lamp. He placed it over the gas and it shortly fired. 
That, he said, was caused by no rings being on the lamps. He thought 
those who had control of the workings had acted very wrongly in 
allowing gas to stay for a considerable time in an old working, and 
then turning it out, as was shown to have been the case, whilst the 
men were at work in the mine.—The jury deliberated a few minutes, 
and then returned a verdict of “ Accidental death,” but at the same 
time severely admonished Francis Amos (“ butty”), for allowing the 
men to go to work with such deficient lamps, and also for allowing 
the stopping to be made whilst the men were in the pit. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
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Tue New Atiantic TeLecrapn ScHeEmME—Tue UNIVERSITY oF CAMBRIDGE: 
The late “Great Go”"—Tue Iron TraDe or tHE Norta—Twe Peart 
Streamer: Run into by the Feroze—THe Mayor or LincoLN—APpPROPRIATE 
TESTIMONIAL TO A LOCOMOTIVE SUPERINTENDENT—LIVERPOOL MATTERS : 
The Dock Board: Graving Dock Accommodation: The Red Sea Telegraph— 
APPROACHING AGRICULTURAL EXuIsrTions—CoaL Exports— Business, &c., 
or Gas Companics—THE NENE VALLEY DRAINAGE COMMISSIONERS AND THE 
CORPORATION oF WISBECH—CLOSE OF THE WIGAN CoLLigens’ Staike— 
MANCHESTER CHAMBER OF ComMERCE: Jnteres'ing Speech of Mr. Bazley, M.P.: 
Survey at the Expense of the Duke of Northumberland—RecLAMATION oF 
LAND PROM THE SEA IN NogPoLK—THE LATE MEETING oF THE Baitisu 
Association at Leeps—Tae Iron ayp Macaine Trapes or LEeps—— 
TREATMENT OF COLLIERS’ APPRENTICES—FiRE-BRICK CLAY—SMOKE Con- 
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Mr. ALLAN has addressed a Liverpool audience on the features of his 
scheme for an Atlantic Telegraph, to which reference was made in the 
last number of Tur EnoGiseer. The chair on the occasion was 
occupied by Mr. W. Brown, M.P., chairman of the original Atlantic 
Telegraph Company. In the course of his statement, Mr. Allan said 
that, instead of sinking 2,000 fathoms in twenty minutes, his cable 
would take two hours; but, of course, it would sink, as it was heavier 
than water. This increased the facility of paying out, which might 
be done at the rate of eight or ten miles an hour. As compared with 
the lost cable, this had i20 per cent more conductibility, and about 
double the insulation. The greater the distance the greater the con- 
ductibility you should have, and the greater insulation to keep it in 
its right course. This ligh teable, with the conductibility and insula 

tion of that lost in the At.rmtic, would cost 40 per cent. less in con- 


struction and 50 per cent. less in working; but with the requisite 
increase of the two essentials the original cost would be the same as 
the cost of that which did not succeed. : 

From some comparative statistics cellected with reference to the 
number of candidates for honours and ordinary degrees, at the 
University of Cambridge, it seems tbat there were scarcely so many 
gentlemen in the former class this year as compared with 1858, while 
there was a very considerable decrease in the latter. The following 
table shows the position occupied by each college in the Bachelor of 
Arts commencement, 1859 :— 


College. Honours. Ordinary Degrees, 
St. Peter’s.. .2 oe «+ of of S sc co 
Clare .. os oo 2 oe oo ] wo ve ov 
Pembroke... .. «- ae 
Caius ° . 18 1 


Trinity Hall. 





Sidney, Sussex 
Downing .. 


) 

5 

. 0 

. 5 

Corpus Christi .. .. 2 ° 9 
King’s oo 0s 08 oe 0 + oe ee O 
Queen’s .. .. ss o 4 o . » t 
St. Catherine’s.. «. «. 2 wc ee oe 68 
Jesus «, os co BS co oe « 2 
Christ’s .. «5 ee 0 .. ° 8 
St.John’s .. ws «+ oo of SL oc co ce 19 
Magdalene oo of 60 6 Rh oe co 5 
Trinity .. os oe se ce ce of BB oe we oe 27 
Emmanuel oo 08 8e ee 7 o oo & 
5 .* 1 

oo oe O 


. 
| 
zl 


Totalee. «+ o 132 102 
Total in 1858 .. 134i“ - 176 


The number of wranglers is thirty-eight in the present year against 
forty-two in 1858; the number of senior optimes forty-seven in the 
present year against forty-four in 1858; and the number of junior 
optimes forty-six in the present year against forty-four in 1858. The 
number returned under the head “ Egrotant” was one in 1859 and 
four in 1858. As regards the ordinary degrees, the comparison is as 
follows :— 


Class. 1869. 1858. 
First-class .. 1. «2 «2 of @ - B 
Second-class .. «. oo oe 2 ° 54 
Third-class .. .. SL se oe oe 676 
Fourth-class .. o- 12 ° 20 


Aigrotant .. «2 «+ oe B se co of 3 


It thus appears that while the number of candidates for honours is 
pretty well maintained, ‘‘ parents and guardians” are not quite so eager 
to induct young gentlemen of mediocre abilities into a University 
career, which to them offers many temptations and few advantages. 
The figures just quoted also afford some explanation of the zealous 
attention devoted by the University authorities to the examinations, 
from which they, doubtless, hope to recruit their supplies of alumni. 
As regards the iron trade of the north, the Newcastle Journal states 
that a good business is being done at the ironworks at Consett, near 
Shotley Bridge. The ironstone is brought from the Cleveland dis- 
trict, and the coal is worked on the spot. The suitability of this coal 
for the purpose of manufacturing iron has always been well spoken 
of, and it is worked extremely cheap—as low as 2s. or 2s 6d. per ton; 
so that if the price of iron should range at all favourably, this great 
scheme has a very good chance of being successful, and by it the 
parties will succeed in partly, if not entirely, redeeming their fallen 
fortunes in connection with the district bank. I: is thought that the 
loss at these works formerly was caused by the working of the clay 
ironstone on the premises at a serious loss. About 5,000 men are 
employed at these works alone, and in the immediate district about 
30,000 inhabitants are located within a circle of four or five miles in 
diameter; it is, therefore, one of the busiest hives of industry in the 
north. At the Birtley Ironworks, which is an old-established con- 
cern on a small scale, the works are more active than at any former 
period. At present only two furnaces are in blast, one being out ot 
blast. It is intended, however, to commence with the building of 
two additional furnaces immediately. This company have large 
collieries on the spot, so that a plentiful supply of cual is at hand at a 
cheap rate. Until a recent date the iron ore was brought from 
Whitby into the Tyne by shipping, and conveyed to the works by 
means of the company’s private line. It now, how2ver, comes direct 
from the Cleveland district by the railway, thus ensuring a plentiful 
supply, and of a better quality than formerly. The feeling prevalent 
in South Durham, in common with that existing in other localities, 
is a confident expectation that the business to be done during the 
current year will be regular and prosperous, and that a sufficiency of 
orders at fair prices will be obtained to allow of the various large 
works being kept in full operation. The following is a statement of 
the furnaces in and out of blast in the district a few days since :— 








In, Out. Total. 
Eston (Bolckow and Vaughan) .. .. «2 «1 D «eee UO weee 9 
Middlesborough (Bolekow and Vaughan) .. BS sexe DO cece 3 
Witton Park (Bolckow and Vaughan) .. .. 4 «wes. O weve 4 
Eston (Samuelsonand Co.) .. .. « SB coe OD cove $ 
Cargo Fleet (Cochrane and Co.).. .. «2 +s 2 sees 2 save 4 
Cargo Fleet (Gilkes, Wilson, and Co.).. .. 4 » ©. 4 
Port Clarence (Bell Brothers) .. .. «2 «. 5 » © » 5 
Felling (Bell Brothers) .. .. «- ZS se.. 0 2 
Wylam (Bell Brothers)... .. «- «+ «8 of O seee L cece 1 
Washington (Bell Brothers) .. .. «+ « BR cove 8 coor & 
Washington (Bell, Hawks, and Co.).. «- .. Lo weee O weer 1 
Stockton (Holdsworth, Benington, and Co.) S ume 8 moe. 2 
Norton (Warner, Lucas, and Co.) .. .. «2 2 .... 1 «eee 8 
Darlington (South Durham Iron Company) 2 - i » & 
Stanhope (Weardale Iron Company).. .. .. 0 o 2s 1 
Tow Law ( Weardale Lron Company) 5 o © cove & 
Consett (Derwent Iron Company) 16 oe 2 coee 18 
Lemington (Tyne Iron Company).. - 1 o B soee 8 
Birtley (Birtley Iron Company) io oe ge 8 1 - 3 
Walker (Losh, Wilson, and Bell) .. 3 1 4 
Wallsend (Palmer and Co.).. .. « «+ « © 2 2 
Jarrow (Palmer and Co) .. ee 06 6s 3 1 coer & 
Bedlington .. .2 «2 oe «oe «8 of o O Z wepe 2 
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Total .. .2 « . 16 


The Tees Iron Company will have one more furnace ready for 
lighting very shortly ; and there are four more in course of erection at 
and near Middlesborough. Of the furnaces on and near the Tyne, 
there are some (including one at Jarrow, which is new, and not yet 
finished,) set down amongst those which are now out of operation 
that are intended to be in before long. 

The Pearl steamer—built, we believe, by Mr. Laird, of Birken- 
head—in which Dr. Livingstone left England for Africa, was nearly 
lost on the 27th of November, having been run into by the steam 
frigate Feroze, of the Indian navy. A letter froma Staméord young 
gentleman, who isa“ middy” on board the Feroze, thus describes 
the collision :—* I had just turned in after keeping my watch from 
twelve o'clock (midnight) till four, and had just gone to sleep, when 
suddenly I was nearly knocked off the table by a violent bump. 
Looking out of the port I saw a steamer close to the Feroze. 1 went 
on deck, and found that we had run into the Pearl, a Government 
steamer proceeding from Ceylon to Bombay. It was reported she 
was sinking fast, so all the boats were lowered into the sea, and I 
jumped into one and went on board her. Every preparation was 
made to abandon the Pearl, and we were getting all the things out 
of the cabins and taking them to the Feroze, but on returning to the 
Pearl we found she would keep afloat till we got to Quilon, which 
was close to; so we steamed into that port, where we found she had 
received very heavy damage on the port side, and that she would 
not be able to reach Cochin to get to dock without assistance. We 
therefore towed her thither. She was cut 7 ft. below the water line, 
and would of course filled at once and gone to the bottom but for the 
fact that she is built in compartments; this circumstance saved the 
vessel and all on board from destruction. 

The Mayor of Lincoln (Mr. J. Shuttleworth) has intimated his in- 
tention to have removed trom the church of St. Peter-at-Arches, in 
that town, the stand upon which the corporate regalia is placed when 
the mayor and town council attend divine service. Mr, Shuttleworth 
| Proposes to replace the stand by an ornamental frame of wrought 


- 








metal, harmonising with the other adornments of the sacred edifice. 
It will also serve for a gas chandelier for the evening services, and 


| will be supplied by Mr. 8. Simpson, from the Messrs. Skidmore, of 


Coventry. 

The workpeople in the the St. Helen’s Railway 
Company have present ive superintendent with a 
locomotive engine and tender ona small scale, as an acknowledgment 
of the great interest he has taken in promoting their welfare. 

Several matters of interest are reported at Liverpool. The Docks 
and Harbour Board has accepted the tender of Mr. William 
M’Cormick, to construct a coffer dam at the entrance of the deep low- 
water basin at Birkenhead, at a cost of £21,000. At the last meeting 
of the Board a letter was read from Mr. Ambrose Waln, clerk to the 
Birkenhead Commissioners, stating that it was not the intention of 
the Commissioners to construct at present the whole of the works 
authorised by the Mersey Docks and Harbour Conservancy Act, 1858, 
In reference to this the Works Committee of the Dock Board had re- 
solved that the engineer should be requested to prepare a plan of the 
works required by the commissioners. It was resolved to ad- 
vertise for a superintendent of pilots, at a salary of £200 
per annum. A letter was read from Mr. Royden, shipbuilder, 
and chairman to the Liverpool Shipbuilders’ Association, again 
pointing out the utter inadequacy of the present graving 
dock accommodation, and requesting that the sub-committee 
to whom the question might be referred should be requested to re- 
ceive a deputation from that association, the more clearly to explain 
the specific requirements of the trade as regards increased graving 
dock accommodation on the Liverpool side of the river Mersey. The 
letter was referred to the Docks and Quays Committee. [ Apropos 
of this subject, it is stated, with regard to the number of ships and 
steamers docked in the Liverpool graving docks, that in 1854 the 
total was 1,097 vessels, of an aggregate tonnage of 654,458 tons, and 
in 1858 1,291 vessels, of an aggregate tonnage of 830,120 tons.] A 
letter was read from Messrs. D. and C. Maclver, stating that they 
would require to dock the Persia on the 22nd of February next, and 
they would be glad to know if the new 100 ft. lock would be available 
for that purpose. There was no other safe dock in the port, they 
urged, for the Persia, the graving docks being too small. The only 
other place where she could dock would be the Huskisson 
Lock; but if she were placed there she would shut up the Hus- 
kisson Dock, and the ship would also be subjected to great 
risk. Mr. Hartley said the Persia might go through the Canada 
Dock into the new lock and use it as a graving dock. Mr. Inman 
asked if that lock could always be used as a graving dock after 
that time for steamers which cou'd not get into any other dock. 
The engineer replied in the affirmative. In reply to Mr. Brockle- 
bank, who urged that there might be a difficulty in using it 
at all times as a graving dock, the chairman said it could be 
always used as such under special circumstances. The first 
annual meeting of a Liverpool — of Arts has just been held. 
The screw steamers Imperatriz and Imperador left the Mersey on 
Friday with the electric cable which is to be laid down in the Red 
Sea, and which was manufactured at Birkenhead by the Messrs. 
Newall. The Manchester and Liverpool Agricultural Society will 
hold their next exhibition in Liverpool in September next. Ths 
pecuniary position of the society has improved, for while the receipte 
in the showyard at the 1852 meeting were only £147, at Manchester 
last year they increased to £857. There will be three good agricul- 
tural exhibitions in the eastern counties towards the close of June. 
The Norfolk Society’s meeting will take place at Swaffham on the 
16th of June; the Suffolk will have its gathering on the lst of July 
at Ipswich ; and the Essex at Colchester on the 17th of June. 

A boiler explosion took place early on Friday morning at the 
Felling Colliery, Newcastle-on-Tyne, and the accident resulted in the 
death of the foreman, Joseph Alexander, The boiler went off with a 
terrific report, which was heard at a great distance, It was found 
that by the immense force of the explosion the boiler, which is one 
of a set of three, each of which is 36 ft. in length by 6 ft. 6 in. in 
breadth, had been separated into three or four large pieces, each of 
which had been carried up into the air at a great elevation, and had 
alighted in contrary directions. A large stack of hay in a field at a 
distance of nearly a hundred yards from the furnaces connected with 
the boiler which had exploded, was discovered to be in flames, having 
ignited, owing to some of the embers and other burning materials 
which had been blown away by the explosion. The fireman, Joseph 
Alexander, was also found lying near the same place in a dying state, 
having evidently been blown to that long distance by the explosion. 
A great portion of the boiler, after flying over the engine house, 
alighted on the railway, which runs close past, with such force that a 
locomotive engine which had been standing there was thrown off 
the way by it. ‘The entire roof and part of the walls of the boiler- 
shed were thrown down and smashed to pieces. ‘he pulley frames 
connected with the engine-house, and also the ropes, were greatl 
broken or injured; but on the blacksmith’s shop, 20 or 30 ya 
from the boilers, the bricks and other missiles projected by the ex- 
plosion seemed to have expended their greatest violence, for the 
roof, throughout a great extent, was broken in, and the tiles, broken 
rafters, and timbers of the loft which runs over the workshop, together 
with an immense quantity of heaps of iron, lay a mingled heap of 
confusion on the floor. The pit, at the time of the explosion, was at 
work, and the engine was drawing coal; but these operations, of 
course, were immediately brought to a stand. 

An interesting statistical table has been published on the part of 
the Cambridge Gas Company, with the view of justifying their re- 
sistance to the assessment of their property, recently noticed in Tue 
Eyxeincer. Similar properties are dealt with as follows in other 
localities :— 
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Imperial Gas Works, 

Hackuey ..... 200,000 | 6 24 10 | 100,000 | 2,000 0 0 
Great Central Gas 

Company ...... 160,000 | 5) 7 63 60,000 | 1,606 11 1 
City of London Gas 

Company ....../ 120,000 | 34 7 | 43 | 65,000 | 1,000 works 
Independent Gas | 

Company ..--..| 150,000 | 6 6 40 50,000 | 2,100 0 0 
Western Gas Com- 

PORY cccccccces 220,000 6 45 50,000 | 1,700 0 0 
Surrey Gas Company| 160,000 | 3 6 | 80 | 40,000/2800 0 0 
Nottingham Gas | 

Company ......| 172,000 53r.| 7 70 36,000 | 2,078 00 
Norwich Gas Com- 

68,326 | 3 5 | 30 17,000 | 1,170 00 
any 74,000 | 3 6 30 16,500 | 2,300 0 0 
Sydenham Gas Com- | 

pany, 185 39,000 2 5 12 7,100; 810 0 0 
Sydenham Gas Com- 

pany, 1857...... 42,000 2 5 23 10,000 | 1,190 0 0 
Independent Gas 

Company for St. 

Luke’s Parish .. — _- 6 12 10,000} 200 0 0 
Cambridge Gas Com- 

a reovenes «+| 34,000 2 5 14 10,106 , 2,542 0 0 
Brighton Gas Com- | 

pany ..... esse} 60,000 | 0 Cn) 20,000! 650 0 0 








These statistics are of some general importance. 
Messrs. W. and H. Laird and Co., of Liverpool, in their export 
coal circular, issued on Friday, state that the total exports of coal 
from Great Britain during the year 1858 was 6,077,863 tons, show 
ing a decrease as compared with the year 1857 of 148,187 tons. The 
exports were as follow:—From the northern ports, 3,592,206 tons 
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from the Yorkshire ports, 253,640 tons; from Liverpool, 467,478 tons ; 
from the Severn ports, 1,382,277 tons; and from the Scotch ports, 
382,262 tons. There was a decrease on the year at all the ports ex- 
cept the Yorkshire ports, where the increase over the year 1807 was 
22,785 tons. The total exports for December were 381,077 tons. 

The magistrates sitting at the Wisbech Petty Sessions have been 
occupied two days in considering an application made to them by the 
Wisbech town council for an order for the removal of the dams at 
Waldersea and Guyhirn. The case came before the bench in the shape 
of an information against the Nene Valley Drainage and Navigation 
Improvement Commissioners, for causing certain unnecessary ob- 
structions and impediments to be made, occasioned, or suffered in the 
channel of the river Nene. Mr. F. Jackson, town clerk, appeared for 
the Wisbech town council; and Mr. Webster, barrisier, instructed by 
Messrs. Archbould and Botterill, for the Nene Valley Commissioners. 
The only new opinion imparted into the dispute, which has been 
noticed repeatedly in these columns, was that of Mr. Thomas Page, 
C.E., retained by the corporation of Wisbech to report upon the pre- 
sent condition of that port. Mr. Page said:—“I have inspected the 
river from the county boundary at Wisbech to Peterborough. I have 
found a part of it full of sandbanks; and from the sections placed in 
my hands by Mr. Adams I find that these sandbanks have been of 
recent formation, and are due to the temporary works of the dams 
and throtile now placed in the river. ‘These works are perilous to 
the river as a port; and before it can be brought back again to a 
satisfactory position the dams must be removed. J do not believe 
that any damage will take place to the property and lands through 
which the river runs by proper provisions being made at a reasonable 
cost. ‘The cost would depend upon the state of the banks, and who 
acted upon them, I should have no hesitaton myself in removing 
the dans, provided means were given me to keep up the banks. The 
annual cost would not be great, unless some extraordinary high tide 
or land flood came, which might do more than ordinary damage 5 nor 
doI apprehend any danger by the removal of the dams. There 
would be a general scour of the banks, which would make it very 
needful for them to be watched and protected. I consider there is 
great danger in retaining these dams. I considered them unnecessary 
when the works were in progress, nor do I believe them necessary 
now. The effect of the silting up has been very great, and will be 
so as to make the river very shortly useless as a port. There was for- 
merly a scour from the backwater, which has been diverted at the Dog 
and Doublet, and at Standground. There should be the same depth 
of channel as before the works commenced ; the flow of the tide has a 
constant return. I think the dams prevent the passage of the tide, 
and make the flood waters higher at Wisbech and Waldersea than 
when there were no dams. I consider, in order to preserve the banks, 
that the dams ought to be removed. Even if Wisbech is made liable 
to pay for the repairs of the banks, I would have the dams removed. 
By all legal means 1 would have the dams removed. I have no doubt, 
wher the dams are removed, Mr. Fowler will be set to work to put 
the banks in order. As the adviser of Wisbech, I have recommended 
them to proceed with the removal—to take the bull by the horns, lest 
the port of Wisbech should silt up. Mr. Fowler kindly gave me every 
access to his plans and drawings, and such information as I needed. 
1 would have these dams removed under any circumstances at once, 
and so would Mr. Fowler, if the means of £16,000 were forthcoming 
and placed at his disposal, of which Wisbech would have to pay her 
proportion of £3,000 or £4,000.” In cross-examination by Mr. 
Webster, Mr. Page said he considered that the money contributed by 
Wisbech would and ought to have finished the works satisfactorily 
for thattown. That sum would have been enough if the works below 
had been first completed. He did not consider there was any need 
for the dams at all. He should never have proposed the scheme of 
Mr. Fowler's, of intercepting tidal waters by a sluice; his practice was 
to get tidal waters into ariver, and not shut them out. On the part 
of the commissioners, Mr. Fowler, C.E., was examined to show the 
danger and inexpedieney of removing the dams, in favour of which, 
it should be added, opinions have also been given. The magis- 
trates directed that the Waldersea dam should be removed forthwith. 

The strike among the Wigan colliers is reported to be at an end. 
At one time it was rather an alarming affair. 

Some important observations were made last week at the annual 
meeting of the Manchester Chamber of Commerce by Mr. Thomas 
Bazley, the new member for that city. Mr. Bazley expressed his 
great satisfaction that a great change had been eflected in the govern- 
ment of India, and that something like constitutional government 
had been given to 200,000,000 of our fellow subjects. The result had 
already been that we were enjoying a degree of commercial prosperity 
with India which this country had never before known. He looked 
forward to India for an increased supply of cotton amongst cther 
things. With regard to the currency question, he hoped to see one 
sound practical system applied to the whole kingdom. He hoped the 
abuses under the present bankruptcy laws would receive the atten- 
tion of the board, so that 30 per cent. should not be taken in fees from 
ruined estates. He should like to see one common Jaw applicable to 
the commerce and industry of the whole kingdom ; for 99 per cent. of 
our transactions on 'Change were illegal in the eyes of the law, be- 
cause they did not enter into formal contracts. Mr. Clegg had 
informed him that the prospects of a supply of cotton from Africn 
were more gratifying than they had ever been before. In India they 
had already investments to the extent of £30,000,000 proposed for the 
establishment of roads, communication, irrigation, and public works, 
whereas during the time the East India Company had had _ possession 
of the country they had not laid out £3,000,000 in the improvement 
of roads and public works. Mr. Higgin drew the attention of the 
chamber to the port of Iloilo, which had been opened in the Phillipine 
Islands. ‘The islands had a population of 5,000,000, at.d the Manilla 
merchants had sent goods to the value of 60,0U0 dols. in two months 

With reference to the reclamation of 700 acres of marsh land in the 
neighbourhood of Wells-next-the-Sea, it appears that the embank- 
ment commences at the foot of the quay, and extends in a direct line 
to the mouth of the harbour a mile and a quarter in length, 108 ft. 
at base, 17 ft. in height, gradually sloping to the top, where the foot- 
path is 5 ft. in width. To this will be added, on the inner side, a 
carriage-drive 30 ft. wide, giving direct communication with the 
beach, or more properly speaking the German Ocean, instead of a 
circuitous route by Holkham, which was available only at certain 
stages of the tide. The subject, it will be remembered, wa: noticed 
last week. 

The committee for conducting the proceedings connected with the 
meeting of the British Association at Leeds have returned to the 
subscribers to the fund for defraying the incidental expenses 9s, in 
the pound on the amount of their respective subscriptions. This is 
regarded as a gratifying circumstance. 


The Leeds Chamber of Commerce reports with reference to the iron | 





and machine trades of that neighbourhood :—* The manufacturers of | 


iron in this district are well employed, and for some descriptions of 
iron are realising a slight advance of price. 
that the manufacture of iron is extending considerably; in addition 
to the new establishments formed here, all the principal makers have 
increased their works within a very recent period. Workmen's wages 
are remunerative. The machine tool trade is rather in a depressed 
condition, but we are glad to say there are signs of coming improve- 
ment. Makers of textile machinery are moderately well employed 
with orders from the continent. The manufacture of locomotives is 
not in a very brisk state. The nail-making branch of trade is in an 
extremely active condition.” 

At the West Riding Court at Bradford, Charles Schofield, a person 
employed at a coal mine at Bir-tal, has been charged with assaulting 
John Laycock, one of his apprentices. He was also charged under 
the Aggravated Assaults Act with cruelty towards the apprentice. 
Evidence was given at considerable length, and the magistrates ex- 
pressed their opinion that the defendant bad acted in a very improper 
manner towards the boy. Such lads ought to be protected. Although 
they had to work out of daylight, they were not to be abused in the 
manner this boy had been. The magistrates had considerable doubt 
as to whether they should proceed under the Aggravated Assaults 
Act, which would have involved a committal to prison for six months; 
but they determined to inflict a fine of £5, or two months’ imprison- 


It is worthy of remark | 


| 


ment, and they also decided that the boy’s indenture of apprenticeship 
should be cancelled. 

It is stated that in the district traversed by the North Yorkshire 
and Cleveland Railway, an important and valuable seam of fire-brick 
clay, of about 12 ft. in thickness, without any intervening shell or 
other substance, has lately been discovered. This seam underlies 
nearly 100 acres, and is situate in Commondale, about ten miles 
beyond Stokesley. 

Some informations have been preferred at the Leeds court-house 
against one or two firms for non-consumpiion of smoke. Jn the first 
case—an information against Mr. B. Stocks, paper-maker—the in- 
spector stated that Mr. Stocks had been frequently warned, but the nui- 
sance still continued, and he had been instructed therefore to bring the 
case before the magistrates. He gave Mr. Stocks credit for trying to 
prevent the nuisance as much as it was in his power, but the fact was, 
that his flues and chimney were not large enough for the work he was 
doing. He had nearly 200-horse power, but only the same chimney 
as when he had 40-horse power. Mr. Stocks said he had spent a 
great deal of money in improving his furnaces and extending his 
boiler room, but though most anxious to meet the wishes of counsel, 
he was unable to do so to the extent he desired, because his chimney 
was not large enough, and the landlord would not enlarge it. At the 
same time he did not think the nuisance was so great as had been re- 
presented. The bench held Mr. Stocks to be alone responsible, and 
stated that they had no power to reduce the penalty below £10, but 
they had no objection to the case bring adjourned for a fortnight to 
allow of an opportunity for arrangement. Messrs, Newton and Co., 
corn millers, were charged with a similar offence. The inspector and 


his assistant gave evidence in support of the charge, which was denied | 


by one of the partners, Mr. Firth, to whom a local journal, in report- 





ing the case, seems to attribute very extraordinary personal powers. | 


“« He,” writes the reporter, “had made great improvements during 
the lust few months, and no one could consume smoke more effec- 
tually than himself. ‘The inspector said there was no doubt Mr. 
Firth could consume his smoke, but he did not, though he had been 
repeatedly remonstrated with.—Fined 403. and costs.” 

The commissioners of the river Wear and the directors of the Sun- 
derland Dock Company have concluded arrangements for amalgama- 


tion, which are to be carried out by an Act of Parliament, for which | 


application will be made in the ensuing session. 


As regards building matters, it may be stated that a new corn | 


exchange was opened at Stamford on Friday. The hall is 93 ft. in 
length and 40 ft. in width, with a gallery at one end 43 ft. long and 
12 ft. wide; and the total height of the room is 36 ft. 
end is a spacious oriel window 14 ft. wide and 20 ft. in height. The 
roof is of semicircular form, and divided into longitudinal panels by 


At the other | 


moulded timbering, the principal timber being of laminated ribs | 


10 in. by 9 in., formed by inch thicknesses alternately strapped and 


bolted together, and springing from massive stone moulded corbels. | 


Roofs of a similar construction to this, with bent timber, are erected | 


over the celebrated riding-h: uses of France—at Saumer and Aire; 
also over part of the arsenal at Cherbourg. 
roof is covered with Hartley’s ribbed glass, affording ample light, 
without the inconvenience of the direct rays of thesun. The ventila- 


Three-fourths of the hall | 


tion is by means of a series of valves placed in the spandrels of the , 
arcading of the side walls of the room, and also at the ridge, the whole | 


regulated by one movement. The hall is warmed by means of hot 
water. 
basement, with private entrances from the street. The style adopted 
in the front is old English domestic architecture of the 15th century. 
Mr. Browning was architect, and Mr. Henry Bradshaw builder.—It 
is proposed to erect anew Independent chapel at Colchester. The 
amount of the lowest tender—that of Messrs. Grimes and Sons, Col- 
chester—is £3,100.—A scheme for the erection of a town ball at 
Brentwood is under consideration.—At a meeting of the Ipswich 
town council last week, Mr. Gowing said complaints had been made 
to him, as a member of the gaol committee, touching certain altera- 
tions which were being made at the gaol, and his attention was 
called to the bricks. Mr. Gowing produced from a piece of paper a 
specimen of the brick, which he: easily crumbled to dust with his 
fingers, amidst much laughter. He thought it better, he said, to 
bring one, to satisfy the meeting. Mr. F. Ransome asked whether 
Mr. Gowing had not got hold of a piece of concrete by mistake? Mr. 
Gowing replied in the negative, again covered the table with the 
red powder, and said the stones were hard enough, but the 
brick was anything but hard. The bricks used were of an 
excessively porous character, because very little clay entered into 
their composition, the greater portion being sand. The consequence 
was they would decay rapidly, and the walls of the cells would be 
damp instead of dry. After considerable discussion, the gaol com- 
mittee were directed to report upon the subject.—Steps are being 
taken to promote the improvement of the Cambridge Town Hal].— 
National schools have been opened at Baslingthorpe.—The project for 
a new corn hall at Norwich, as originally proposed, hangs fire 
pecuniarily ; but possibly a new building on a less ambitious scale 
may yet be erected.—Extensive alterations and repairs which have 
been for some time in progress in Houghton-le-Spring Church are fast 
approaching completion.—The Sunderland Local Board of Health 
have, in the last three years, passed laws for $20 new houses.—Mr. 
Scott, the architect, having sent in his report of the state of Durbam 
Cath: dral tower, the Dean and Chapter have resulved to strip the top 
of the tower of the whole of the cement and thoroughly repair it. The 
character of the tower will be little altered. The works will be com- 
menced as soon as Mr. Robson, the architect of the Dean and Chapter, 
has prepared the working drawings. Mr. Scott will be the consulting 
architect. 


THE CLEVELAND IRON DISTRICT. 
GENTLEMEN,—The rapid rise of the pig iron manufacture in Cleve- 
land, and the important position which that iron district now 
assumes with regard to the general trade, have induced me to submit 
the following particulars for your perusal, feeling assured that the 
time is hot far distant when the Cleveland iron tield will become the 
site of operations as extensive as those of Scotland, and equally 
worthy of an annual summary. 

The number of furnaces available for smelting the ore of this 
district, comprising those of Cleveland, Durham, and Northumber- 
land, are eighty-seven, the majority of which have been erected 
within the last eight years. Of these, seventy-three are now in blast 
and fourteen out. Five more furnaces are in course of construction, 
and will, it is expected, be in operation shortly. 

The average number of furnaces in blast throughout the past year 
has not exceeded fifty-eight; and at a minimum production of 170 





| tons of pig iron per week from each furnace, the total produce of the 
This estimate is based on | 


year may be estimated at 512,720 tons. 
authentic information which I have received, and the aggregate 
result stated may, therefore, be considered as nearly correct as it is 
possible to give it. 

Much of this make is consumed in the district, and a considerable 
yortion is sent into Yorkshire and Lancashire. In Newcastle, local 


Spacious cellarage and kitchens occupy the whole of: the | 





iron has partly displaced the Scotch; but in the other districts, the | 


excess of consumption has absorbed a large part of the Cleveland 
iron, whilst it has also maintained the consumption of Scotch and other 
pigs at about the usual rate. There are, likewise, large and increasing 
exportations to the Continent; and the South of England affords 
another market in which Cleveland successfully competes with Scotch 
and other iron. 


The foreign shipments from the Tyne, the Wear, and the Tees, for | 


the last five years (for which I am indebted to Browne's Export List), 
1 give below. In the exports from the Tees are included the ship- 
ments made at Hartlepool :— 





The Tyne. The Wear. The Tees. 
Tons, ‘ons. Tons 
In 1854 oe 451 .. 4,186 . 
ee 8, -» 7100 .. 28,522 .. 
In 1856... oe 9,475 oo O60 .« S300 .. F8 
Inl857  .. we) 18,475 + 7,964 +. 73,616 
In 1858... 14,590 -- 18,526 .. 51,006 .. 


Included in the exports from the 


(of which, of course, no separate entry is made in the books at the 
Custom House); but the per centage shipped of this iron is so small 
(as may be seen by the shipments of 1854), that it does not mate- 
rially affect the figures above furnished, and which may be regarded 
as an evidence of the rapid expansion of the iron trade in this dis- 
trict, from its commencement. on a more extended scale, in 1851. 

Whilst stocks in Scotland have gradually increased during the 
past year, those in Cleveland have materially diminished. There is 
no exact record kept of stocks in this district ; but a recent summary, 
taken by a reliable authority, gives 25,000 tons as the probable stock 
on the 3lst December last, being, I believe, about 50 per cent. less 
quantity of pig iron in the makers’ hands, than at the end of 1857. 
This reduction is no doubt owing, in a great measure, to a large 
diminution in the make; but it may also be partly attributed to an 
increased demand for the article, arising from an improvement in 
trade in the manufacturing districts above referred to. In conse- 
quence of this increasing demand, the tendency of prices has been 
to advance; so that, at the close of the year, higher rates were 
realised than could be obtained from buyers in the early part of 1858. 
The present prices are 56s. per ton No. 1, and 54s. per ton No. 3, net 
cash, free on board in the Tyne. 

Under all these circumstances, it is not remarkable that the 
buoyant anticipation of an improved trade, which prevails in 
Statfordshire, and in the other important iron manufacturing dis- 
tricts, should be more fully recognised by the Cleveland ironmasters. 
If the past is to be regarded as an indication of what may be looked 
for in the future, the iron trade of Cleveland must improve, and ex- 
perience a steady and healthful progression. Political aflairs, by 
which the peace of Europe is threatened, may for a time overshadow 
the prospect, but the internal life of the iron trade of this district 
gives ample promise of its speedy and ultimate prosperity. 


Ricnarp Hoye, Iron Merchant. 
14, Sandhill, Newcastle-upon-Tyne, February Ist, 1859. 


SCOTCH PIG IRON REPORT. 


No, 1 Gartsherrie ... .. 56s. f.o.b, Glasgow. 





at GEE .. é do. 
me Do. ~~ + % do, 
M. Nos. Do. ee oe ” do. 


WARRANTS, 









3-5ths No, Land) Cash prompt... .. 53s. 3d. per ton. 
9-Fthe 4 1 mo., open, .. . 6d. do. 
2bths ;, 3 .. Z2MOS., 49 «6 3s. 9d. do. 
G MLB, 0 «« w CE do. 


MANUFACTURED IRON. 
Bars, Govan .. .. 4. £8 0 less 3 per cent. 
Common .. .. 75 
Plates and sheets 





£7 5 ” S 
£9 to £10 less 4 per cent. 


BO” os) os ts ae oo, SES 
Pipes ee cc es ce co £6 Ss, 
CROIS 2c ce cc ce oe SOG. NeTT Casu. 


GuasGow, 2nd February, 1859. 
The pig iron market continues very steady. We have had very little 
business during the past week, and the quotations are unaltered—53s 
buyers and 53s. 3d. sellers of mixed numbers warrants, cash prompt. 
‘the shipments last. week were 7,300 tons against 10,514 tons same week 
of last year. Suaw AND TuoMsoN, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 






































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin, 
£ 6d, nae £04, Dis 
IRON, English Bar and Bolt:— IRON, Swedish, Indian on 
in London..........-prim 700 3 assortments ... Han} prt 13 0 03 
in Wales... » 6 00 , | RussianCCND ,, ». 2S ts 
in Liverpool .... .... » 6100 ,, | STEEL, Swedish Keg, nom.,, 20 0 0,, 
2% )Staffordshire Bars... » S&S 00 16 | Ditto Rolled... ......., 18 0 0, 
& & |Sheet, Sngl. 4S st aw 9l0o ,, Faggot........ eS. 
Dbl. |ETSEZ » 1 00 ,, | SPELTER, on the spot 22 10 0 nett 
= bat» 9 OO , To arrive - 2210 0,, 
2 Senet» 8 00 ,, | ZINC, in sheets... Oo olf 
™ 5 | Nail Rod,sq. zse3 ” 900 , COPPER, Tile, 14 to 2t 1 0% 
SHIPPING IRON)... } Jake lu 
Staffordsh, Bars.} = = 2 » 8 00 | 0 
Sheet, Single To=» 9100 0 
Doubl 528 1 00 | 1 
Hoop, ...... = Fs » 9 00 
Rod, Round. S=fZ» 8 00 
Nail Rod, Square. ™, 9 00 ,, 
IRON, Rails,in Wales, cash » 6 56 nett 
, » Gmonths» 6100 ,, 
inStaffordshire» 7 UU ,, Spanish... ..... eo 
Railway Chairs, in Wales» 450 , W. B. at Newcastle 
” inClyde» 450 ,, 
Pig No. 1, in Clyde....» 2129 
fate aSiiy” aise | 
No.1, in Wales........ 0 982 « 
No. 1,in Tyne and Tees » - » | 
ae - ” 
Staffordshire Forge Pig) 
(all Mine), at the 3100, . 
Works, L. W., nom.. a 
Welsh Forge Pig (all 0 00 oe 
Mine), at the Port. § ° Do. at Newport, Is. pr bx. less 
Acadian Pig, Charcoal... ,, 8150 ,, Do, at L’pool, 6d. ,, 
Scotch Pig, No. 1, “ 3100 CANADA, Plates.. -prtn 13 0 00 
London .. on * ” | QUICKSILVER......... prlb 0 2 013 





Ratts.—Prices remain as last quoted. Merchant specifications may be 
bought at £6 5s. per ton f.o.b in Wales, and fishing pieces at £7 10s. per ton 

Scotca Pig Inox.—The market has been very dull during the past week, 
the demand for warrants being very limited, and we, consequently, quote 
mixed Nos. cash 6d, per ton lower, and three months open may be had at 
53s. 9d. g.m. brands f.0.b. at Glasgow. The shipments for the week end- 
ing the 2ud inst. were 7,500 tons, inst 10,800 tons the corresponding 
date last year. The stock on warrants is about 156,000 tons. 

SrgEuter has declined to £22 10s. per ton on the spot, which may be partly 
attributed to the high rates of freight to India rendering shippers somewhat. 
indifferent. 

Corrgx.—Steady at our quotatiens® * 

Leap.—English improving. Of Spanish there is said to be none in the 
market ; our quotations therefore are merely nominal. 

Tin.—No alteration in English. The price of Banca in Holland is a trifle 
higher, causing a corresponding firmness here. 

Tix PLates.—Steady with no lack of orders. 

MOATE and CO., Brokers, 


February 4th, 1859. 65, Old Broad-street, London. 


TIMBER. 








858. | 1859. 1858. 1859. 
perload— 45.48) 4 8245 erlosd—£ 6. £ 8.) 4 8 £40 
Beak oo cvcecvescece 011 0,10 013 © Yel. pine, per reduced C. | 
Quebec, red pine... 3 5 4 0) 310 4 0 Canada, Ist quality.17 019 0/18 0 200 
yellow pine 3 0 315) 3 5 315 nd do... 10 0 W1lv/101011 # 
St.John’s, N.B,yel 5 0 6 0} 5 0 6 YO Archangel, yeliow..14 6 15 0,15 015 le 
Quebec, oak,white.. 5 0 6 0 | 519 610 St. Petersburg,yel..11 @ 12 10 | 101011 lo 
birch.. 310 4 0); 4 0 0 © Finland... 901010; 8 Owe 
elm . 10 410) 310 510 Memel.... +10 015 6' 9 OM O 
Dantzic, oak. 10 510) 6 0 7 O Gothenburg, yellow. 9 10 12 6) 9 O12 0 
fir.. 15 40) 215 310 white. 9 0 11 0/10 OTF O 
| Memel, fir 5 45,3 5 4 3 ‘Gefle,yellow,14h%..1110 1210,10 OL O 
Riga .... 15 0 0, 315 © © Soderhamn........11 0 13109;1910 uv 0 
Swedish .. --313 317; 3210 215 C clear sag coded | 
Masts,Quebecrdpine6 0 8 0 60 8 U 12f by 3by 95200 27 0, 0000 
yipine5 070 507 0 in. ....-yellow j 
Lathwood,Dantsc.fm 6 0 610 6 0 610 Deck Plank,Dnts } 
Memel...0 000 00 0 0) perd0f.din..g ° 15 110; 10 110 
St. Peters. § 0 819 7 O 710 Staves, perstandard M | 
Deals, per C. 12 ft. by 3 by 9 in Quebec, pipe....... 60 070 089000 
Quebec, whitespruce]l5 101810 15 019 0 puncheon..20 0 22 0/20 022 0 
red pine... 0 0 0 0 © 0 © Baltic, crown 2 oe 
St. Jobn,whitesprucel4é 0 1610 14 018 0,, pipe-....... } 380 © 199 © | 1890 165 0 





AmerIcAN Mar Steamsuip Service.—In the United States 
Senate a resolution had been introduced for the transport of the 
mails between New York and Liverpool, and New York, Bremen, 
and Havre, via Southampton. The sum named was 12,500 dols. 


| for each round trip of the sea, the inland postage to be at the 


Tyne is a portion of Scotch pig, option of the contraetors. 


Fes. 11, 1859. 
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ON THE MILITARY AND NAVAL USES OF VERY LARGE SHELLS, AND THE 
COMPARATIVE POWERS OF SHELLS, IN RELATION TO DIAMETER. 


By Ropert Matet, Memb. Inst. C.E., F.R.S., Hon. Mem. U.S. Inst. 
(Continued from p. 77.) 
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Ix an able Note on Mortar Practice, by Lieutenant-Colonel 
Lefroy, R.A., in “ Minutes of Proceedings of the Royal Artillery 
Institution,’ vol. ii. p. 13, the results of British mortar practice 
with 8, 10, and 13-in. shells are given, from which generally it 
appears, that at only 700 yards, but a trifle above 2 per cent. can 
be ensured to fall within a circle of 40 ft. diameter; and from 
several years’ practice at Gibraltar (results which Colonel Lefroy 
deems worthy of confidence practically) it appears that 50 per 
cent. of the shells fired fell within the following horizental 
spaces :— 


Range. Landing space. 
400 to 500 yards 15 x 380 450 square yards. 
600to 700 ,, 30 x 58 = 1,740 ‘in 
900to 1,000 ,, 50 x 100 = 5,000 aa 


Or that at ranges increasing as the numbers following, the in- 
accuracy increased as the numbers in the second column. 


Range. Taking the first as unity. 
| ee os 1-v0 
13 ere (se 3°93 


inks xe em caw: one oo am, 


Or that in approximate whole numbers, with ranges increasing 
as 1, 14, and 2, the inaccuracy of fire increased as the numbers 1, 
4, and 12. 

The French consider, as the result of their practice up to 1836, 
that only 10 per cent of the shells fired at 650 yards can be made 
to fall within a circle of 21 ft. diameter. 

Assuming my first estimate of the increased accuracy of fire of 
the 3-ft. shell as 30: 1, the whole of these shells would fall 
within the preceding limits, or rather very much closer to the 
mark. 

The subjoined table of the first day’s practice with the 36-in. 
mortar, and the results of the first seven 3-ft. shells ever fired, 
suffice to prove that my prediction of increased accuracy of fire 
with them was more than fully verified ; and, let it be remarked, 
that on this occasion (being for proof of the mortar, and not a 
gunnery trial), no attempt was made to train the mortar, which 
was fired round after round, as it stood after the preceding recoil, 
so that the deviations of the latter rounds are beyond question 
mainly due to the altered position of the mortar, and change in the 
plane of projection due to the previous recoils. 


36-1n. MorTAaR AND SHELL EXPariMENTS MADE AT WOOLWICH. 
Practice Range. (19 October, 1857.) 
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ain 1a i. | a) 3s lee 2s 
= = Sea 
ic.| & iW. © ei ge (gsi & 1S.. 
s}83|\ s% lef) $4 | Ae) 2¢ (65, & | Fag 
eles! = asi 22 | Gs ES |se| & | BQ 
6) 82) & |ES| 3” 3 = 2 2 |3_3 
| & 2 Pie Cs 3 F, R Bea 
al | & | | 3 = ae if 
} ! | | 

e | Ib. | Ib., Inches. \Yards.| Ft.| Feet. ° Seconds | Inches. 
1 | 48°20 | 2,376; 10, 35°64 | 328) ? 65 55 | 5to 6] none 
2 | 48°20 | 2,362; 20; 7? | 808) 5 9-0 45 14to17} 10 
3 | 45-25 2,595 | 30 | 35°58 | 1,128) 11! 115 21 35 
4 | 48°25 | 2,352 40] 35°55 | 1,650 46) 14°0 30; 2 70 
5 | 48°30 2,986 50 | 35°60 | 1,660, 5 16°0 30 22? 11°0 
6 | 48°30 | 2,604 | 60 | 35°58 | 2,271 73 lout of reach. 30 27 13°0 
7 lees | 2,548 | 70 | 35°65 (2,644 94 do, 20 33 150 








The effect of increased weight upon increased accuracy of fire is 
very remarkable in the 5th round. 

The results of farther practice on the 16th December, 1857, with 
average ranges of about 1,600 yards, and a strong and variable side 
wind, gave 

Deviation to the Left. Deviation to the Right. 
3 of the whole fired fell 15°50 yards, 3 of the whole fired fell 21°75 yards; 
that is to say, the whole number fired fell, after a range of about a 
mile, within a surface of 337 square yards, or within the area of a 
circle of 21 yards in diameter. 

These results more than sustain my anticipation of great accu- 
racy of fire with these heavy projectiles, and probably even this 
rude and preliminary practice with the 36-in. mortar is the 
most accurate that has ever been made at the same range. 

In this expectation of accuracy of fire, I am gratified to find 
that an officer so competent by scientific attainment as Lieutenant- 
Colonel Lefroy, coincides with me. In his note above quoted he 
says, with reference to those 3-ft. shells, “ We may therefore 
with reason expect, in addition to an explosive and crushing effect 
as yet unknown, a far greater accuracy of fire than mortars have 
generally afforded.” (p. 13). 

No one who studies the able paper of Magnus on the Deviations 
of Projectiles, published originally in the Memoirs of the Royal 
Academy of Berlin, in which the true causes of deviation dae to 
aerial resistance are for the first time clearly enunciated, can fail 
to comprehend the immense increase of accuracy of shell fire due 
to increasing the weight and volume of the projectile, and reduc- 
ing its initial velocity. The latter, in the case of the 3-ft. shell, 
is reduced to about 500 ft. per second, for ranges of two miles, and 
is, therefore, probably only about one-half that of the 15-in. 
shell. 

Upon the moral effects likely to follow the use of these powerful 
shells it is not necessary much to enlarge. No ordinary vaulting, 
no splinter-proof, no casemate exists, capable of withstanling the 
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fall and explosion of such masses, one of which would, no doubt, 

sink the largest ship of war or floating battery. 

A single shell, no bigger than a 10-in. or 13-in. diameter, which 
fell upon Le Terrible in 1690, pierced through her upper decks, 
and exploded between decks in its descent, clearing away much of 
the upper walls of her sides, blowing away all the poop, and killing 
or wounding 100 of her meu. At the siege of Namur, in 1746, a 
single shell, exploding after it had buried itself (in, probably, 
stony ground), killed or wounded thirty men. Sir Howard Douglas 
(“ Naval Gunnery’’) has given many remarkable examples, also, 
of the tremendous effects of shell, even of the common sizes. 

No precaution, therefore, could save either town or garrison 
from such shells; the “rayon’’ of demolition of each of which 
would be so appalling that it might rather be viewed as a suddenly 
transferred mine than a mere shell. Wherever such a shell hap- 
pened to alight in a fortified place its effects would be formidable : 
if even on plain ground, at some distance from buildings, it would 
bury itself, and its explosion dig out a formidable crater, driving 
the excavated contents far and wide, and rending the earth around 
for double the diameter of the crater. The shock of each explosion 
would extend so far, destroying windows, doors, and roofs, that the 
place would rapidly become wholly exposed to the weather. The 
undulation of the ground itself, produced by such explosions, would 
often be sufficient to throw down lofty buildings, such as columns, 
chimneys, obelisks, &c., beyond the actual radius of demolition. 


The fuzes of such shells may best be timed abundantly long to 
insure the shells falling before they shall burst. The huge weight 
of the shell defies any attempt to remove it; and the fuze-tube 
should be made of*a size togive a volume of fire that should defy 
any attempt to extinguish it, and to prevent its extinction by the 
shell burying itself in the ground. 

To this may be added that a sustained fire from only ten such 
mortars, delivering each four 3-ft. shells per hour, day and night, 
or nearly 1,000 shells in twenty-four hours, if directed upon the 
works, or even the “terre plein” of a single bastion, and each 
shell, heaving out from its surface a crater of 30 ft. to 40 ft. 
diameter, and 15 ft. to 20 ft. in depth, would so tear up and exca- 
vate, furrow, and encumber the ground, as to render the movement 
of troops, still more of artillery, or the erection or repair of works 
within the area, impossible. But this is to anticipate a subsequent 
part of our subject. 

The question of economic value or comparative cost of these 
large shells as against 13 in., is one that may be viewed in several 
lights. In this, as in every object to be attained in war, if the in- 
strument proposed is capable of effecting the object aimed at, 
speedily or at once, it will generally be cheap at whatever cost ; 
and it is sufficiently obvious that if a fortress can be reduced, or a 


| casemated fort silenced by the fire of a few 3-ft. shells, or by only 


one, that would have taken hundreds or thousands of 8-in., 10-in., 
and 13-in. shells to weary out its defence, the one or the few larger 
shells are the cheaper and better instruments, even though they 


| cost far more than all the smaller shells put together, men and 





time, both represented by mouey, are saved. But these 3-ft. 
shells are competent to effect what no profusion of 13-in. shells 
can possibly do, for though we may fill the air with a volcano of 
36-in. shells, the whole can effect nothing beyond the powers of a 
single one of the same size; the casemate or magazine that 
resists one will probably continue to resist 100. This, then, is 
the practical view to take of the economic value of 36-in. mortars 
and shells, not what do they cost, or what is the labour of their 
application. But what can they effect? Can they insure a success 
where with 13-in. shells it is doubtful or impossible ? 

But the 36-in. shell need not shrink from a comparison with the 
13-in. shell, even upon the bare ground of money cost. The 
actual cost of shell firing, of whatever sort, must be measured by 
the money expended to transfer to a given distance (viz., to the 
point of attack) a given weight of iron and powder, which are the 
elements of effect. Let us so compare the 13-in. and 36-in. shell. 

The cost of each 13-in. shell in flight is stated on authority to be 


| about £2 2s., or 42s. for every 194 Ib. of iron and 104 Ib. of 





powder. The cost of one 3 ft. shell in flight may be taken as 
tollows:-—The shells made at the Royal Arsenal, Woolwich, 
recently, are stated officially to have cost under £11 each empty 
shell, The cost of the powder, 480 lb. at 55s. per 100 Ib., and 
fuze, &c., may be taken at £14; so that the cost of one 3-ft. shell 
in flight is £25. (It would become something less when practice 
should have made their casting at Woolwich more habitual and 
easy to the men; and I take this opportunity of acknowledging 
the beauty and perfection of form with which those large shells 
have been made at the Royal Laboratory under the superin- 
tendence of Captain Boxer, R.A., who has proved that as great, if 
not greater accuracy, of concentricity, sphericity, and gauge can 
be given to these shells than is even usual with 13-in. shells.) We 
thus require to fire forty-six 13-in. shells, to transfer to the point 
of attack the same weight of bursting powder as by one 3-ft. 
shell ; and above thirteen shells of 13-in. diameter, to transfer to 
the same point the weight of iron in one 3-ft. shell. 

Comparing the cost, therefore, we have for equal weights of 


powder— 
Forty-six 13-in. shells at £2 2s, ee oe -- £9612 0 
Or, one 36-in. shel! at £25 oe oe .- 23200 


Economy in favour of the 3-ft. shell .. £7112 0 





Or again, for equal weights of iron— 


Thirteen shells of 13-in. at £2 2s. .. oe oe - £27 6 0 
Or, one shell of 36-in. at £25 os ee 3% 00 
———e 

Economy in favour of the large shell £160 


Or, thirdly, taking the powder and iron together, we have nearly— 
Fifteen shells of 204 Ib. at £2 2s. .. ee £3110 6 


One shell of 2,0001b. at £25. 23 0 0 
Economy in favour of the large shell .. £610 0 


All this assumes that forty-six 13-in. shells could effect the 
work of one 3-ft. shell, which can never be where the 3-ft. shells 
are properly called into use. 

I shall conclude this portion of our subject with a sentence of 
General Piobert’s, enforcing his opinions of the value of ver- 
tical shell fire, which has rather lost ground of late years in favour 
of shell guns— 

“Tl résulte de Ii, que les feux verticaux, qui seraient suscep- 
tibles de jouer un réle important, dans l’attaque et dans la défense 
des places, laissent beaucoup & désirer dont l’ancien matériel de 
V’artillerie état susceptible dans cette partie, n’avaient pas été 
réalisées, lorsqu’on s’est arrété dans la voie de modifications od 
l’on était entré.” (Trait6 d'Artillerie, tom. i. p. 286.) 

The value of vertical fire remains yet to be fully understood 
and developed, as the only means of obtaining greatly extended 
ranges. Recent trials, proving the facility with which shells filled 
with melted cast-iron may be discharged, add immensely to the 
value of vertical fire, by providing an effective incendiary pro- 
jectile whose density is little short of that of a solid shot, and 
therefore capable of projection to an immensely increased range, at 
45 deg. over an ordinary shell, from guns, or rather long howitzers, 
of suitable strength and structure. Nor does it admit of doubt 
that, with a wrought-iron built-up gun of 12 or 15 calibres in 
length of chase, and strong enough to sustain heavy projecting 
charges, when elevated to 45 deg., these liquid iron-shells of 
Martin’s, of large calibre, say 13 in. to 18 in. diameter, may be 
thrown to a horizoutal range far exceeding anything that has ever 
yet been attained by any projectile. 

Some of the advantages and distinguishing properties of the 
36-in. shell have already incidentally been noticed. I purpose 
devoting the remainder of this address to the consideration of some 
special applications of these shells in siege operations, with some 
proofs that by their means the duration and cost of sieges, as 
hitherto conducted, may be materially abridged. 

Much as the improved ordnance, skill, and “ dash” of modern 
warfare have abridged siege operations, since an army with its 
“trench masters”’ steadily ‘sat down” before a place, with the 
dogged determination either to take it after months of desultory 
labour and inaction, or reduce it by famine and epidemic, often 
affecting almost equally the besiegers and the besieyed; still, even 
to the latest great siege, that of Sebastopol, the reader of siege 
narrative is ever struck with the amazing waste of material, of 
distressful labour, of time, and of the health and life of men and 
animals, of which the duration of the siege is ever the true measure. 
When we examine upon what principal circumstances, common to 
all ordinary sieges, such vast consumption of time, men, and 
material depends, I think it will be found that they are chiefly 
reducible to three :— 

1. The extreme inefficacy of the method of breaching by direct 
fire, viewed as a dynamic operation. 

2. The enormous and disproportionate mass of material needed 
for that operation due to its dynamic inefficacy. 

3. The necessity of creeping up slowly under cover to the “ crest 
of the glacis,’’ accompanied by the greater part of this ponderous 
and cumbrous material, before the decisive operation of breaching 
(to which all previous labour has been but preliminary) can be at- 
tempted with assured success. 

All the difficulty and delay of this has been aagrege | increased 
by the general introduction of the modern rifle in place of the 
musket. The old besieger broke ground, probably, at from 1,000 
to 600 yards of the “ enciente,” and at that distance found himself 
not seriously incommoded by small arms ; but the increased range 
and accuracy of the rifle have much enlarged the radius within 
which the besieger cannot venture without cover. 

Were the nature of the cover demanded such, that for a consider- 
able portion of the distance between the first parallel and the 
covered way of the place a safe passage for troops or even field 
guns were alone needed, the work required would be comparatively 
small; but the real work of the heavy artillery scarcely com- 
mences until, inch by inch, the path is won up to the glacis, and 
under cover and along trenches sufficiently wide and deep by far 
the largest proportion of the artillery and ammunition, and vast 
masses of other stores, have to be conveyed up to the covered way 
itself; hence the whole line of trench excavation has to be made 
upon a commensurate scale, and with enormous labour. And this 
labour is measured not only by the necessary transverse section of 
earthwork to be done, but by the length to which it extends ; and 
the latter does not increase simply with the increased radius at 
which the increase of modern range both of rifle and of artillery 
renders it necessary to “ break ground,” but even more rapidly 
than with the square of this radius. For if we suppose the old 
“break ground” distance round a regular polygon to have been 
1,000 yards, so that a circular zone of this breadth had to be 
covered with certain zig-zag works for a certain length of face, 
say one side of the polygon, then it is obvious that if we must now 
break ground at 2,000 yards, and have to cover with similar zig 
zag works a circular zone of the latter breadth, and whose length 
is still measured by lines radiating from the extremities of one face 
of the polygon, that the surface to be covered with the besieger's 
works will have increased in length, i.c., in amount, in the ratio 
(at the least) of the square of the radii from the centre, or of the 
breadths of the zones. We are, therefore, led to anticipate in any 
future regular sieges of important fortresses, by the orthodox 
methods, a great increase of that lavish expenditure of labour and 
material, even over and above that which has characterised past 
sieges. After, however, all this labour has been surmounted, and 
its object has been so far accomplished by the besiegers having at 
length got up to the third or fourth parallel, or, as most usual and 
best, to the glacisof the place, that there he may establish his 
breeching batteries, and convey up his guns, mortars, and ammuni- 
tion—what an inordinate mass of the latter has to be provided and 
fired away, in order that that most unmechanical and disadvan- 
tageously conducted operation of “ battering in breech” may at 
last be crowned with success. 

Let us glance at what the information of past sieges shows us as 
to this. It appears that to produce 100 ft, lineal of practicable 
breach, by battering at 500 yards by direct fire, no less than an 
average of 214 tons of iron shot has been fired away, That to 
effect the same length of breach by ricochet fire (at Carnot’s wall), 
more than 290 tons of shot was required ; while at = fifty yards 
distance from the face of the scarp, the experiments at Metz proved 
that 5} tons of shot was still needed to bring down 100 ft. in 
length. And this latter fact leads to a fallacious conclusion as to 
the necessary expenditure of ammunition, unless we add to the 5} 
tons all that in actual siege must be previously fired away in order 
to get a battery established at only fifty yards from the face of the 
work. This would probably be as much again - say ten tons of shot 
in all—masses of iron hurled against brick and stone with velocities 
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the vis viva represented by which would be competent, if better 
applied, to have actually lifted high into the air the whole mass of 
rampart dislodged. - 

I find from Major Straith’s large work on Foitification (p. 735), 
that ‘one must not think of attacking by siege any important 
place” with less than forty 24-pounders, eighty 18-pounders, and 
forty-six mortars, or between 650 and 700 tons weight of artillery. 
That for the siege of Bayonne, in 1814, the Duke of Wellington 
provided fifty-two 24-pounders, twenty-two 8-in. howitzers, nine- 
tecn 10-in. mortars, and many smaller pieces, and desired to have 
had much more, the weight of that brought up being much above 
500 tons in artillery alone. And again (p. 744), Straith gives the 
particulars of the ammunition for a twenty days’ siege, which 
amounts in weight to 2,559 tons; while we find (Artillery Institu- 
tion Memoirs,) that the ammunition actually fired away by the 
British alone at Sebastopol amounted to 252,000 rounds, or in 
weight in probably more than 10,000 tons, and the French threw 
into the place 510,000 round shot, 236,000 howitzer shells, 
350,000 mortar shells, besides 8,000 rockets, and expended (during 
the whole campaign) 25,000,000 of cartridges. Taking the shot 
as averaging only 32 1b., the howitzer shells 50 1b., and the mortar 
shells 200 Ib. each, this return gives the amazing result of 43,800 
tons of iron only as having been fired away by them; andif we add 
oue-fourth only for powder, &c., the gross weight of ammunition 
expended by the allied besiegers eaunot have been less than 67,000 
tons. (Report to Imp. Gov. of France, by Gen. Neil, Corps du 
Genie, 1858.) 

The most prominent cause of this lavish waste of materiel, to 
eflect a work in the end so comparatively small as a breach of two 
or three hundred feet in length, is that, mechanically considered, 
the operation of breaching by direct fire is one of the most dis- 
advantageous possible applications of foree. The operation, if 
attempted from the third or fourth parallel, or before the covered 
way is reached, makes little or no progress, and has very seldom 
succeeded, and for obvious reasons, for none more than because it 
is impossible to see what the shot are doing or where they strike ; 
but even when carried on from batteries within a few yards of the 
face of the rampart, at what immense disadvantage is the power of 
impact applied. What inordinate consumption of shot, aimed with 
the impertections inevitable to dust, smoke, and every difliculty and 
danger, is expended in endeavouring to make the preliminary 
vertical and horizontal * cuts” into the substance of the masonry. 
ITow great the waste, to ensure that excessive velocity of shot that 
shall, bit by bit, splinter, powder away, and cat into, the inert mass 
of solid wail, that, backed up with still more inclastic and inert 
earth, absorbs the blows! How much is the shattering effect of each 
successive shot reduced and hindered by the loosened stuff and 
fallen debris of preceding blows! At last, however, the wall is 
dislocated, salvos again and again are fired at its dissected masses, 
and they fall in rocky heaps forward into the ditch, and the steep 
and uncven talus eflectually sereens the base of the rampart that 
may remain from further demolition. But the fall of the masonry 
has only exposed to view the earthwork of the rampart behind it. 
If sandy or loose, a few masses here and there slip down, and leave 
steep carthern slopes at angles of 40 deg., or often steeper, and the 
stuff that falls, running in betwixt the rocky masses of the fallen 
wall, choke them up, from the further effects of shot, without 
making a sure or practicable path over them. Further cannonade 
now is practically useless. The shot penetrate deep into the earth 
bank, and lodge there, but do its stability little harm. The 
earthern rampart, if penetrated at all, must be so by firing live 
shells into its mass, which, by a tedious but comparatively 
effectual process of diminutive mining, gradually blow it away. 
Can there be conceived a more unhappy application of means to 
anend? Contrast the material and labour expended with what 
would have done the work far more effectually had it been a case 
of * demolition ;’’ had the besieger been ina position to have sunk 
some three or four shafts behind the wall from the top of the 
rampart, and fired, either simultaneously or in succession, three or 
four mines, each containing only a few hundred pounds of powder 
But, it is replied, that is not possible—the besieger cannot mine 
the rampart (under any usual condition), and hence he is obliged 
to resort to this roundabout and awkward process of breach by 
cannonade, It is my object to show that he is not obliged to 
resort to it, and that he can, by means of these 3-ft. shells, mine 
the rampart at the back of the scarp, and so reduce the operation 
of breaching to one of demolition. 

But a few words more as to “ battering in breach.” The oper- 
ation, as I have described it, is difficult, tedious, and imperfect 
enough, as applied to a scarp of masonry or brickwork ; but let the 
rampart be wholly an earthwork, well formed and compacted, and 
of favourable material, and then direct fire from the outset becomes 





absolutely nugatory. 
Bhurtpore, in 1819, after fruitless battering, Lord Combermere 
was compelled to open a breach in one of the bastions of sun-dried 
layers of earth, by a formidable mine, laid and fired with great 
difficulty and loss of life; at the forts of Mocha, in 1824, when the 
walls of similar material were found impenetrab'e by shot, and 
were only slowly eaten away by firing live shells point blank into 
them; at Carnot’s experimental counterguard wall at Woolwich, 
in 1822, into which the shot sunk ‘ with as little injury as pins 
driven into a pincushion ;"’ and, lastly, in the sad and costly 
experience before the earthworks of Sebastopol in 1854. 

Again, let us advert for a 
direct fire the massive masonry ef the Russian coast fortresses, 
consisting of several storeys of casemates, with a flat parapetted 
top (bomb-proof to 13-in, shells), aud exposing a face of granite. 

Li is but necessary to cast the eye upon two vertic i] sections 
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direction perpendicular to the face of the work. 


baud 6), to discern that such a ng 
d to be), and most capable of resisting impulsive force, in a 
Viewed a: a whole, 
sucha Masonry structure is a huge cancellated mags, eve ty portion 
of whose presentable face is buttressed and supported by the divid- 
ing walls and covering arches of the casements, that oppose their 
“end-on” strength, to every blow in the front, and smother by 
their great depth from front to rear, every vibration in propagation 
from the face of stone struck to the rest of the mass. I will net 
attempt to trace minutely other formidable disadvantages, that 
batteries constructed on this model efler to direct fire. At Bomar- 
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bit by bit splintered and pounded to dust, and at length 

a sort of breach that, leading between the loop-holed walls of a 
leemed * practicable,” if stoutly 
zen such ** casemate enc had 


long casement, can scarcely be 
detended, even though half a d 
been demolished at once and together. 

But if these Russian masonry structures are strongest to resist a 
blow de 
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I answer, decisively, veriically. 
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the casemates are their weak point, and to heavy vertical fire of 
shells of sufficient weig id explosive power they can be made 
io succumb, and almost without power of sesist ince. 

thus pointed out some of the delays and difliculties of 





vary methods of breaching, I arrive at one of the main 
objects of this address, namely, to point out how effectually shells 
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of large size, such as those 5 ft. diameter, can be applied in replac- 

ing to a great extent direct fire, as instruments for breaching either 

rivctted or earthern ramparts or Coast batteries of masonry, and to 

follow out very briefly some of the consequences that must result 

from their use thus, in abridging the duration and cost of sieges. 
(To be continued.) 


RAILWAY MATTERS. 
Tur directors of the South Devon Railway propose to pay a divi- 
dend of 14 per cent. per annum, with a surplus of £2,382 to be 
carried over.—The prospectus of the London Bridge and Charing 
Cross Railway, which we noticed some weeks ago, has made an 
appearance in private, with four South-Eastern directors, and Dr. 
Smiles as secretary. The South-Eastern shareholders will have a 
preference in the allotment of shares, and it is probable that the 
bulk of the capital will be subscribed by them.—It is announced 
that the forthcoming dividend of the London and North- 
Western Railway Company will be at the rate of 44 per cent. 
per annum, with a surplus of nearly £25,000, making, with the 
previous dividend of 34 per cent., 4} per cent. for the past year; and 
the half-yearly meeting is called for the 18th inst.—The dividend 
on the shares of the London and Blackwal! Railway Company is 
officially announced as follows—viz., 3s. 6d. pershare on the old 
shares (against the same rate at the corresponding period of last 
year), and 3s. 2d. per share on the new shares.—The dividend on 
the stock of the North London Railway Company is likewise offi- 
cially announced at the rate of 5 per cent. per annum, against 4} 
per cent. per annum at the corresponding period of last year.— 
The proposed dividend on the stock of the Dublin and Belfast 
Junction Railway, for the last six months of 1858, is at the rate 
of 4 per cent. per annum, against the same rate at the correspond- 
ing period of last year.—The annual meeting of the Madras Railway 
Company is called for the 18thinst. A resolution will be proposed 
for the conversion into stock of paid-up shares on the original, first, 
and second extension capital.—The Brighton Railway traflic shows 
an increase this week of £1,775; the London and North- 
Western an increase of nearly £6,000; the Great Western of 














£2,000; the Sheffield of £1,500 ; and the North Staff rdshire of | 
| Doyle, who was engaged as a newspaper carrier, in the employ of 





£1,000. The Great Northern shows a decrease of £1,000, and 
the decrease in traffic of the Great Western of Canada for the 
week ending January 21, 1859, compared with the corresponding 
week of 1858, is €2,212 11s., making a decrease of £36,792 12s. 6d. 
for twenty-five weeks. The above includes the local traffic on the 
Sarnia line.—The report of the directors of the Mid-Kent Railway 
states that the revenue during the last six months has been £2,398 
against £1,518 of the corresponding half of last year. The traffic 
is now in course of development, and the proprietors may expect 
that each succeeding half-year will continue to show a steady 
increase in the receipts. The directors recommend a dividend at 
the rate of 4 per cent. per annum. On the Ist of January of 
the present year the maintenance of the line, as provided by the 
agreement, was taken in hand by the South-Eastern Company, 
subject to the adjustment of one or two minor points of difference, 
in the settlement of which, however, the directors anticipate little 
difliculty—On Tuesday, a number of men were placed at 
work near Dunkettle, on the Cork and Youghal Railway, by the 
new contractors, Messrs. Carlisle and Co., of London. Ten 
miles of the line are already completed; and it is under- 
stood that arrangements are being made to take possession 
of the land for the entire distance from Youghal to Cork.— 
A meeting of the Newcastle and Carlisle Railway Company is to 
be held shortly, to consider the propriety of amalgamating with 
the North-Eastern Company, to discuss the terms on which such 
amalgamation shall take place; and, if approved, to authorise the 
directors to complete an agreement with the North-Eastern to carry 
the arrangement into effect.—The Oxford, Worcester, and Wol- 
verhampton Railway Company commenced, on Monday last, issu- 
ing weekly tickets between Birmingham and Dudley, the fares for 
the double journey per week being—lIst class, 7s.; 2nd class, 5s. ; 
and 3rd class, 3s. 6d. This arrangement will not only prove an 
advantage to the public, but will doubtless lead to a considerable 
addition to the company’s receipts. We shall be glad to hear 
that the example has been followed by other companies whose 
lines pass through this district——Vice-Chancellor Wood has de- 
cided the question between the directors of the Great Northern 
Railway and the B shareholders, which has been long litigated, in 
favour of the latter. The A shareholders are not in future to re- 











ceive any dividends until the B shareholders be paid 6 per cent. | 
per annum from December 31st, 1855.—A meeting of the newly- | 


tormed Railway Companies’ Association was held in London last 
Thursday. We gather, from the report of their proceedings, that 


| come in contact with the bridge. 


the association are desirous at once of obtaining a Parliamentary | 


Committee to consider the special grievances of railway companies. 
These are stated to be chiefly Parliamentary expenses, special tax- 
ation, local rating, and insuflicient remuneration for the conveyance 
of mails. 


of Trade, with the view of obtaining such a committee, and 


A deputation had waited on Mr. Henley, at the Board | 


were informed by the right hon. gentleman that it was pro- | 


bable the committee of last session would 
The directors of the North-Eastern Railway have agreed to re- 
commend to the shareholders that the following dividend should be 
declared upon the ordinary stock and shares in this company, for 
the half-year ending December 31st, 1858, viz.:—On the Berwick 
stock at the rate of 4$ per cent. per annum; on the York, 4; on 
the Leeds, 23.—The traffic returns of railways in the United 
Kingdom, for the week ending January 29th, amounted to 
£422,514, and for the correspond g period of Jast year to 
£394,710, showing an inevease of (27,504. The gross receipts 
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amounted for the week ending as above t Ci7o.871; and for 
the corresponding week of last year to £166,185, showing an 
increase of £9,383. The increase on the Eastern Counties Railway 
amounted to £1,115; on the London and North Western, to 


£5,169; onthe London and Blackwall, to £195; ou the London, | 


Brighton, and South Coast, to £674; 
Western, to £1,023; on the Great 
Great Western, to £1,057 ; and on the South 
total, £9,583. The receipts on the other i 
Kingdom amounted to (246,645, and for 
period of 1805, to £225,222, showing an increase of 
the receipts of these lines; which, added to the 

the metropolitan lines, makes the total ine 

as compated with the corresponding week of 
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Indian Peninsula Railway Company have also issued the following 
to the shareholders :—“ Intimation is hereby given that payment 
of the remaining £16 per share in full upon the shares of the com- 
pany, having at present £4 per share paid up, will be received 
until further notice. Shareholders who desire to make such pay- 
ments in full will, on application to the secretary, be furnished 
with the necessary authority to the company’s bankers to receive 
the amount. The shares so fully paid up will be immediately 
thereafter converted into capital stock.—It appears that the esti- 
mated cost of the first section of the Great Southern of India 
Railway from Negapatam to Trichinopoly being now fixed, with 
the sanction of the Secretary of State for India in Council, 
at £500,000, that amount only will be called up. Any scrip 
certificates remaining unregistered on the 26th instant are to be 
cancelled, and the money paid thereon forfeited to the company. 





RaiLway AcCcIDENTS.—Last week the goods station at Keith, 
on the Great North of Scotland Railway, was discovered to be on 
fire, and before assistance could be rendered the whole building 
was burned to the ground. A large quantity of goods, including 
two barrels of naphtha, as also the account books, were destroyed. 
Various rumours are abroad respecting the origin of the fire—On 
the 2lst ult., as the mid-day train from the north was proceeding 
through the Shugborough tunnel on the Trent Valley Railway, 
between Stafford and Colwich, a young soldier of the 11th Regiment 
of Foot, named Benjamin Arch, who had deserted, and was with 
two others being conveyed under care of a military escort to 
Weedon Barracks, succeeded in getting through the window of the 
carriage, and alighted on the wooden step, where he remained until 
the train emerged from the tunnel, when he jumped off, and, fall- 
ing, received a fracture of the skull and other injuries, which 
resulted in his death early on the following morning. It is stated 
by the escort that the deceased man slipped the handcuffs; but it 
is supposed that he was allowed to ride without them. An inquest 
has been held on the body, and a verdict of ‘ Accidental death” 
returned.—A fatal accident took place, on Friday morning, at the 
Waterloo station on the Lancashire and Yorkshire Railway. On the 
arrival of the eight o’clock train at the above station, a youth, named 


Messrs. Smith and Son, news-agents, was proceeding with a quantity 
of papers for distribution in the neighbourhood. In his hurry to 
leave the train he jumped out while it was yet in motion, and, fall- 
ing on the rails, the train passed over him, mangling his body 
in a frightful manner, and, of course, killing him instantly. 
He was sixteen years of age, and the son of a_ porter, 
—On Monday morning, a fatal accident occurred at the Rillington 
Junction on the North-Eastern Railway, four miles from Malton, 
whereby Mr. Robert Smith, a gentleman farmer, residing on his 
property at Thorpe Bassett, met with a dreadful death. Deceased 
was upwards of seventy years of age. He had left home 
to proceed to the Pickering market, and for that purpose 
intended to take the train from Rillington. The mail train from 
York to Scarborough passes before the Rillington train leaves, and 
Mr. Smith appears to have recognised some one in the mail train, 
and as it left the station he walked along the platform conversing 
with the person in the carriage. Near the end of the platform the 
line diverges to the right, and Mr. Smith appears not to have 
noticed this, and kept walking forward (some say having hold of 
the handle of the carriage door), and stepped down between the 
platform and the train. He was almost instantly killed, his legs 
being cut off by the carriage, and his body seriously injured.—The 
inquest upon the body of James Jolley, who was killed on the Lan- 
eashire and Yorkshire Railway, near the Dixon Fold station, last 
week, as reported in Tue ENGINEER, was held before the coroner, 
Mr. Rutter, at the Seven Stars Tavern, Clifton, on Thursday. Mr. 
Alexander Howarth, of Prime-street, Hulme, identified the body. He 
stated that the deceased resided at Appley-bridge, and was the gene- 
ral manager of Mr. Evereth’s chemical works at that place. Edward 
Grundy, engine-driver on the Lancashire and Yorkshire Railway, 
stated that he saw the deceased, accompanied by a young lady, 
enter a second-class carriage of the train of which he (witness) was 
in charge, on Tuesday morning last. When the train approached 
the Dixon Fold station, witness felt a sudden shock, and on looking 
back at the train observed that something was amiss with the 
guard's van. He immediately reversed the engine, and came to a 
standstill as soon as possible. When the train had nearly stopped, 
he observed the deceased get out of the carriage, and he afterwards 
saw him dead on the line. It was subsequently found that the 
axletree of the van had broken, and that it had got off the line and 
Mrs. Alice Nield, of Aldgate, 
Wigan, deposed that when the carriage began to jolt, in conse- 
quence of the van breaking down, all the passengers became rather 
alarmed, and the deceased was especially so. He let down the 
window, and, in spite of the entreaties of the young lady who ac- 
companied him, opened the carriage door, which it appeared had 
not been locked, and jumped out. He alighted on his feet, but 
fell down, and another train, which passed in the opposite 
direction almost immediately afterwards, went over him, kill- 


ing him on the spot, and mangling his body in a_ shock- 
ing manner. Numerous witnesses gave evidence to a similar 


effect, and the jury returned a verdict of “ Accidental death.” 


StockToN AND DarLincton.—The report of the directors states 
that the receipts for the six months just ended, including the 
balance of £1,652 12s. 44d. from the preceding half-year, amount 
to £193,697 5s. did.; the outgoings for current expenditure to 
L111,487 Os. 4d. In consequence of the continued depression in 
the iron trade, some temporary concessions have been made upon 


t railways having their termini in the metrepoli | mineral dues; a gradual but steady improvement seems, however, 
i i a or n erm i he metropolis | - 


now to have set in, which, ere long, may obviate the necessity for 
their continuance. The premiums received on the late distribution 
of shares, amounting to about £5,000, will be credited to this ac- 
count, and appear in the next half-yearly statement. The disposable 
balance, after payment of all interests, preference dividends, and 
other outgoings, amounts to £37,000. This is fully equal to the 
payment of a dividend at the rate of 93 per cent. per annum, 
which, if approved, will make the mean yearly dividend 9 per cent. 
will then remain a balance of about £3,000 to be carried to 
The works on the Redcar and Saltburn 


There 
next half-year’s account. 





pressed forward, but nearly all the land required has been contracted 
The directors are about to ask legislative sanction for altering 
line near Saltburn, and also to form a short curve or 
branch, near Stockton, to the North-Eastern Railway, and towards 
the West Hartlepool line, by which an improved connection will be 
obtained with the ironworks on the north side of the Tees, tending 
to facilitate and extend the trade of the company. The directors 


for. 


' say they observe with satisfaction the rapid progress of the works 


on the South Durham and Lancashire Union and Eden Valley 
Railways, and are steadily preparing the rolling stock, which the 
traffic on and from these new routes will before long demand. 
LANCASHIR 
this company 


E AND YORKSHIRE.—The report of the directors of 
states that the total ainount of share and mortgage 
capital able on revenue for the half-year ending on the 31st of 
December last, excluding leased lines, was as follows :—Ordinary 
capital, £9,533,244; guaranteed, 6 per cent., £794,040 ; loans, 


large 
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£3,335,975 ; paid in advance of calls, £55,558 ; Blackburn calls 
and money in advance of calls, £128,801 ; total, £13,847,618. 
The expenditure of capital during the half-year had been 
£115,336. The receipts of the company during the last half- 
year had been £677,490. The receipts on revenue account, in- 
cluding half those of the Blackburn line, amounted to £651,565 
against £608,963 in 1857. The disbursements amounted to 
£282,232 against £243,762, showing an increase in the receipts of 
£42,602, in the expenses of £38,470, and in the net receipts of 
£4,132. The depression of the trade of the country, to which the 
directors made reference in‘their report to the 30th of June last, had 
borne heavily on the company’s revenue through the greater part of 
the last half-year, it being the middle of November before the traffic 
of the half-year exceeded in amount the corresponding period of the 
previous year. This was owing, not to the depression of trade 
only, but also,to a very great extent, to the competition which 
prevailed among some of the neighbouring companies, and which 
had the effect of preventing the company from reaping, so soon as 
they otherwise would have done, the benefits of the revival of 
trade. The maintenance and renewal of the permanent way have 
occupied a large portion of the attention of the directors, who 
have caused to be laid down during the last half-year, on various 
parts of the line where the traffic was most heavy, different kinds 
of rails, that they might satisfy themselves which was the most 
suitable description and best adapted to the work—a problem 
which, notwithstanding all past experience, has yet to be solved. 
The balance of net revenue applicable to the payment of dividends 
on the ordinary stock of the company amounts to £195,935, and 
out of this the directors recommend a dividend for the half-year 
at the rate of 4 per cent. per annum, less income tax, and tocarry 
forward the balance, £5,270, to the next account. On the subject 
of amalgamation with the East Lancashire Railway Company, the 
directors are confirmed in their opinion as to its necessity by the 
experience of the last year. The directors have introduced a bill 
into Parliament for power to construct a railway from Oldham to 
Rochdale, with a short branch to Royton. It has also been found 
requisite to take steps for making a short branch from Dewsbury 
to the main line in Thornhill, and thence, by another short branch 
through Ossett, to a point on the Bradford, Wakefield, and Leeds 
Railway. The London and North-Western Railway Company have 
brought bills into Parliament for lines which will enable them to 
get to Bradford, Wakefield, &c., and thus divert traffie which is 
already sufficiently accommodated by this company’s railway. 
The directors are not without hope that, by mutual conference and 
concession, a contest in Parliament may yet be avoided, and an 
arrangement come to calculated to perpetuate friendly relations 
between the two companies. 

Great WESTERN RatLway.—The statement of the receipts and 
expenditure of this company has just been issued. Tt shows that 
£23,601,485 had been received to the 3lst December last on 
capital account, and 23,237,554 expended, leaving a balance of 
£363,931. The receipts on account of share capital amounted 
to £13,029,241 (including 4,790,879 on preference shares), and 
£10,572.244 on debentures, &Xec., making together 
£23,601,485. The revenue account for the Great Western line 
for the half-year ending December 31st last, shows than £852,948 
had been received, and £328,702 expended, leaving a balance for 
the half-year of £524,216. To this sum is added £37,174, the 
balance from the preceding account, and other items, making 
together £574,570, after deducting for interest on preference 
stock, &c. From this sum isto be deducted rents, guarantees, 
and interest on preference and debenture stock, £428,138, leaving 
a disposable balance of £146,452, Out of this sum it is proposed 
to declare a dividend at the rate of 2 per cent. per annum on 
£8,237,276, being for the half-year £82,373, leaving a balance 
of £64,059 for the next account. The commercial depression had 
a serious effect in reducing the traffic on railways generally, and 
therefore the Great Western Railway suffered a reduction oftraffic in 
common with others, particularly during the first half of 1858. 
The total receipts for the year 1858 amounted to £1,597,395, and 
for the year 1857 to £1,613,408, showing a decrease of £16,013. 
The expenditure for the year 1858 amounted to £649,532, and for 
1857 to £688,522, showing a decrease of £38,990, which had the 
effect of increasing the net receipts from revenue by £19,980, as 
compared with those of 1857. The further reduction of working 
expenses during the year 1858 to the extent of £43,584 on the 
Great Western and Shrewsbury lines, showed the successful efforts 
made by the executive to fulfil the promises made to the share- 
holders respecting the reduction of expenditure in conducting the 
traffic. The available balance for dividend on the ordinary stock 
and shares for the past half year amounted to £146,431, including 
£37,174 from the preceding account, and to £102,626 for the 
corresponding period of 1857, including £10,011 from the preced- 
ing account. Deducting the sums brought from the preceding 
accounts, the net amount available for ordinary dividend from the 
revenue resources of the past half year would amount to £109,257, 
and for the corresponding half of 1857 to £92,615, showing an 
increase of £16,642 in the sum available for dividend in favour of 
the past half year. Owing to the depression of trade and the strikes 
of colliers, the receipts have been diminished on the South Wales 
line, in which the Great Western have a, large interest, and this 
circumstance has tended to reduce, by several thousand pounds, 
the sum available for ordinary dividend. 
trade, and the development of traffic on the Great Wes‘ern system, 
and lines in connection therewith, must from time to time tend to 
increase the sum available for ordinary dividend. 

GLovucesteR AND Dean Forest.—The half-yearly mecting of 
this company was held at Gloucester on Saturday, Mr. S. Baker 
in the chair. From the report it appeared that the income of the 
company for the half-year ending December 31, 1858, had been 
augmented by the receipt of £187 from the Hereford, Ross, and 
Gloucester Railway Company, which enabled the directors to re- 
commend a small increase in the rate of dividend as compared 
with the previous half-year. After payment of the current ex- 
penses an available amount remained of £6,447, which admitted 
of a dividend of 12s. Gd. per share, leaving a balance of £97 for 
the next half-year. A resolution declaring a dividend at that 
rate was agreed to, and the meeting separated. 

Granp Trunk, Canapa.—The directors of this company have 
issued a circular calling a special general meeting of the share- 
holders to be held at Toronto on the 23d of March, for the parpose 
of considering a resolution of the directors for increasing the 
capital of the company by the sum of £1,111,500, and forraising 
that sum by preferential bonds. This circular is accompanied by 
a report, in which the directors state that during the last year con- 
siderable progress had been made in the works required to give an 
uninterrupted intercourse by the Grand Trunk system from Quebec 
and Portland, and through the whole of Canada, to the western 
states of America ; that the brancl: between St. Mary’s and London, 
Canada West, a distance of twenty-two miles, was oened for 





loans, 





The gradual revival of | 





| created in 1856, is equal to the amount of the debentures issued to 





traflic in September last, and the receipts give every promise that } 


the results will be as satisfactory as the other portions of the 
railway west of Toronto. The extension to Sarnia is stated to be 


in a very forward state towards completion, and the contractors for | £67,039 11s. 10d. for both departments, or 9°93d. per train-mile, 


its completion, Messrs. Gzowski and Co., have assured tie directors 
that it will be ready for traffic in September next. The short rail- 


} 
} 





way to connect Port Huron, in the state of Michigan, directly engines, but such as required new working parts, fire-boxes, and 





opposite to the company’s terminus at Sarnia, with Detroit, the tubes, have been renewed and restored, whereby the stock has been 


directors believe will be open for traffic simultaneously with the | maintained in a sound and healthy condition. 
There will then | composing carriage and wagon stock have run a greater number of 
y connection | miles than the 


Sarnia ‘Extension, namely, in September next. 
only remain the Victoria Bridge to complete the railway 
of the Grand Trunk system ; and there is reason, as st 








ated by Mr. 


The vehicles 


y did during the six corresponding months of the 
The 


previous year, and important alterations have been made. 


Ross, to hope that, ‘* provided no unforeseen casualty of much con- outside brake-carriages have been converted and arranged so as to 


sequence arise, the passage of trains may be effected—say on the 8th 
or 9th of November next.’’ The expenditure certified on this struc- 


| 


admit of the guards riding in the interior and applying the brakes 
instead of from the exterior, The second-class carriages which 


ture to the Ist inst. has been £1,115,693. Progress has been made in | have been taken into the workshops for repairs and painting have 
the works between St. Thomas and River du Loup, so as to enable | been supplied with cushions and backs, and this course will be 
this section to be opened at the time required under the Company’s | pursued until the whole of the second-class stock is so provided. 


Relief Acts of 1856 and 1857. Notwithstanding the long-con- | 


Thirty-five wagons and three carriage trucks have been built out 


tinued crisis in Canada the receipts of the railway have only during | of revenue, in lieu of a similar number which has become worn 


1858 exhibited a reduction of 6°10 per cent. as compared with | 


out and no longer fit for use. The entire stock has been passed 


those of the year 1857. The merchandise conveyed during the past | under review during the half-year, and as a whole it is in good 


year amounted to 490,427 tons, being in excess of the goods 
carried in 1857, 43,896 tons. The passenger traffic, on the other 
hand, exhibited a diminution equal to 20 per cent. on the number 
of passengers, and 14 on the receipts—a result which is due to 
the stagnation subsequent to the crisis and to the comparative ab- 
sence of emigrants. That the Great Trank Railway has now 
passed through its worst days, and improvement in receipts may 
henceforward be counted upon with certainty, is an opinion borne 
out by information afforded by several gentlemen largely interested 
in the trade and commerce of Canada, who have recently visited 
England; and, in its corroboration, it is stated the return of 
receipts and expenditure on revenue account for October, 1858 
(the last received in London), exhibits, for the month, a revenue of 
£14,967 14s. 10d. The reduction in working expenses promised 
in the report of Mr. Blackwell is in course of realisation, for 
whereas, for the half-year ending the 31st of December, 1857, these 
expenses were £11 4s. 6d. per mile per week, and those for the 
half-year ending June 30, 1858, were £9 18s., they only amounted 
during October, 1858, to £31,253 8s. Gd., which gives a 
mileage rate of £8 17s. 7d. per week. To complete the 
works in progress of construction, and which are required to 
be made under the Relief Acts of 1856 and 1857, it is necessary 
to obtain additional capital to the extent of about a million 
sterling. The directors, having anxiously considered the various 
methods which have suggested themselves for obtaining the above 
amount of capital, have come to the determination of recommend- 
ing the course indicated by the notice of a special general meet- 
ing of the shareholders to be held at Toronto on the 23d proximo. 
The amount of capital proposed to be created at this meeting is 
£1,111,500. This, with the £2,000,000 of preference capital 


the company by the province of Canada, or £3,111,500. This 
amount originally formed the first charge on the undertaking ; 
but the Government and Legislature of Canada have sanctioned 
the postponement of the payment by the company of any interest 
upon this 05,111,500 until a dividend at the rate of 6 per cent. 
per annum shall have been paid upon all the consolidated stock 
of the company. By the creation, therefore, and issue of addi- 
tional preferential capital to the extent of £1,111,500, which it is 
proposed shall rank next in priority after the £2,000,000 above 
referred to, the position of the ordinary debentures of the company 
will not be in any respect affected or akered from that which 
these securities occupied at the time of their original issue, when 
the interest on the provincial debentures formed the first charge on 
the revenues of the company. It is intended that these deben- 
tures shall be second preference debentures, and it is further pro- 
posed that they shall bear interest at the rate of 6 per cent. per 
annum. They will be offered to the shareholders pro rata, and 
a certain proportion will be reserved for such holders of the deben- 
tures of the company as may desire to participate in the issue. 





Lonpon anpd Soutn-WesteRN Rattway.—The following is 
from the half-yearly report of the directors, submitted to a mecting 
of the proprietors on the 10th inst :—‘ The half-yearly accounts to 
December, 31, 1858, showed that the net revenue for the half-year, 
after deducting interest on loans, and all other preferential charges, 
amounts to £202,480 7s. 2d.; add surplus at June, 1858, 
£4,853 13s. 8d.; leaves total balance available for dividend at 
this time, £207,334 0s. 10d. From this sum the directors pro- 
pose that a dividend shall be declared for the half-year, payable on 
the 21st of February, at the rate of £5 15s. per cent. per annum, 
amounting on £7,197,855 of capital paid-up to £206,938 6s. 8d., 
leaving to be carried forward to the current half-year, £395 14s. 2d. 
The increase in the gross revenue for the last half-year, over the 
corresponding period to December 31st, 1857, is £22,802, of which 
£16,953 is from passengers and mails, £3,323 from goods and 
merchandise, but there is a decrease of £474 from rents and 
sundries. The traflic returns, as compared with the former half- 
year, showed the following increase :—Miles run, 82,480; pas- 
sengers, £16,953 ; goods, £6,323 ; total receipts, £22,802 ; work- 
ing expenses, £6,087; taxation, £941; net revenue, £15,774. 
It js satisfactory to know that this improvement is not produced 
by any extraordinary cause, but is a gradual increase of the traflic 
spread over the whole system of the company’s lines, The traflic 
returns since the commencement of the year 1859 also show an in- 
crease in the receipts. The board think that the time has now arrived 
for calling the attention of the proprietors to the subject of the 
remuneration of the directors. In August, 1846, the salary 
of the board was increased from £1,000 to £2,000 per annum; 
the capital amount of the company was then £2,636,583, it is 
now £7,197,533. The gross receipts of the year were 
£365,355, they are now £862,516. The miles of railway 
open were 105, there are now 287, with 120 more miles in 
prospect. The qualification of directors has been, since 1846, 
raised from a holding of £1,000 not) paid up to a holding of 
£3,000 paid up, and to have been holden for twelve months. 
The following is the report of Mr. Beattie, of the locomotive and 
carriage department :—Gentlemen,—The three statements accom- 
panying show the classification of the stock, and the cost of 
working, repairing, and renewing it during the half-year which has 
just expired. The total number of miles run by trains, divided 
into the expenditure, affords the most concise index from which 
correct conclusions may be drawn. In the locomotive department, 
during the six months ending December, 1857, the rate per mile 
was $8 6ld., and the working expenses, £55,568 12s, 4d.; the cost 
per mile for the past half-year has been 8-Old., and the total ex- 
penditure, £54,080 6s. 4d., a comparative decrease, therefore, of 
£1,458 6s., or 0°60d. per mile has been effected. This saving has 
in part been made by improvements in the engines to economise 
fuel, whereby nearly three tons of coals have been used to one ton 
of coke, and the same results have been obtained by one ton of the 
former as by a similar qnantity of the latter. The comparison 
stands thus during the six months ending December, 1857 :—The 
cost per train-mile for fuel was 2°68d. ; last half-year it was 2°43d.; 
the decrease, therefore, has been }d. per mile, notwithstanding the 
proportion of goods train mileaye has been greater. The amount 
expended in the carriage department has been £12,959 ds. 6d., or 
at the rate of 1-f2d. per train-mile, giving a total expenditure of 


as compared with 10°25d. for a similar period in 1857. It has not 
been necessary, during the past half-year, to entirely rebuild any 


sound condition. 


East Lancasuire.—The half-yearly report of the directors of 
this company has just been issued, It states that the gross 
receipts for the six months ending 31st December last had been 
£172,763 17s. 10d., and the total expenses £125,373 14s. 1d., 
leaving a balance of £47,390 3s. 9d. This balance is available 
for dividend upon the ordinary stock afd the new £9 shates of the 
company, and the directors recommend that a dividend be declared 
thereon at the rate of 4 per cent. per annum, carrying £239 9s, 5d. 
to the credit of the reserved fund. The traffic of the railway had 
been prejudicially affected during the past half-year by the late 
depression in trade, and did not exhibit any material increase upon 
that of the corresponding period of 1857. The directors trusted, 
however, that the traffic would improve with the fast improving 
trade of the district, and they had pleasure in calling attention to 
the fact that in four weeks of this year, ending January 26th, the 
receipts exhibited an increase of £4,619 over those of the like 
periods in 1858. The expenditure on capital account had been 
£54,103 2s. 7d., of which the sum of £47,816 Lls. 4d. had been 
expended on account of the purchase of the Blackburn Railway, and 
the remainder applied to general purposes. Under the traffic 
arrangement with the Lancashire and Yorkshire Railway the 
directors had been enabled to afford some additional facilities to 
the public, but they were satisfied that nothing short of the com- 
plete union of the two railways could be permanently advantageous 
and satisfactory to the public and the proprietors, and they trusted, 
therefore, that Parliament would sanction the bill for their amal- 
gamation during the present session. 


CoNVICTION OF AN EnGINE-pRIver.—At the High Court of 
Justiciary, Edinburgh, on Monday, Alexander-Robertson, engine- 
driver in the employment of the North British Railway Company, 
was placed at the bar on the charge of culpable homicide (man- 
slaughter), and culpable violation or neglect of duty. It appeared 
from the evidence that on the evening of the 20th of October last 
the prisoner was driving a special goods train from Edinburgh to 
Galashiels, and that at Heriot station his train ran into a eattle 
train which was some minutes in advance, in consequence of which 
the guard’s van attached to the cattle train was broken in pieces, 
and Robert M‘Dougall, a drover, who was travelling in the van, 
was thrown out, and was so seriously injured that he died the next 
day, and Johu Mitchell, another drover, was so severely bruised 
that his life was for some time endangered. It was also proved 
that the signal to stop was duly exhibited from the distance post, 
and that the prisoner was aware of the cattle train being imme- 
diately in advance of the goods train. The jury by a majority 
found the prisoner guilty, as libelled, but strongly recommended 
him to the leniency of the court, owing to extenuating cireum- 
stances. The Lord Justice Clerk, in passing sentence of six 
months’ imprisonment, remarked that the accident had arisen 
from the prisoner's violation of the regulations that had been 
issued for his guidance, and that he hoped the occurrence would 
be a warning to him not, from any ideas of his own, or any calcula- 
tions of chances or probabilities, to disregard the specific and 
imperative injunctions laid upon him, 


TRAFFIC RETURNS. 



































Week Miles 
ending open, 1859. 1848, 
Sallymena and Portrush ,.....e0e00++++.. Feb, & _ 212 237 
Bristol and Exeter........ oe 117 
Cork and Bandon TT .. Feb. 5 20 
Cork, Blackrock, and Passage .. Jan. 20 6 
Kdinburgh and Glasgow ..... »o eo @ 
East Anglian weeeee — 
East Kent ...... .. Feb. & a 
East Lancashire ... owe © - 
Eastern Counties ......... » 8 - 
Glasgow and South-Western » 5 1% 
Great Northern «+. Jan. 30 ©6283 
Great Western......... . Feb. 6 466 
London and Blackwall ...... +. dan, 23 5 
London and North-Western . «» Feb. 6 791 
London and South-Western,. ........+. 4. » 8 29 
London, Brighton, and South Coast...... » & 208 
Lancashire and Yorkshire .......++..+. Feb. G 289 
Manchester, Sheffield, and Lincolnshire... ,, 6 173 
Manch,, So, Junc., and Altringham...... » & —_ 
Midland ...eeeseeee ceece ° i 614 
Midland Great Western 177 
Newport, Abergavenn _ 
North British ..... 149 
North London...... ~— 
North Staffordshire _ 
North Devon ..... _- 
North Eastern... 736 
Oxford, Worcester, and Wolverhampton... ,, 6 of 
Scottish Central .. .........++ ° s © 53 
Shrewsbury and Birmingham. » © -- 
Shrewsbury and Chester ..... » & -- 
South Eastern ........ » 6 304 
Scottish North-Eastern ee Jan, 20 «115 
| Waterford and Kilkenny .....+-+--eeseee 31 
COLONIAL AND FOREIGN. 
Ruffalo and Lake Huron .....0.++e.+00- Jan. 21 161 917 957 
Grand Trunk of Canada .. - » 15 880 6,756 6,608 
Great Western of Canada - sem2l 86204 5,890 8,012 
Great Luxembourg .,..... . Feb. 6 _- 1,012 835 
Sambre and Meuse... » & 1,175 1,143 
West Flanders. ........s00+seeeees »o © - 695 674 





Smver wv BonemtA.—The Bohemian journals announce that a 
silver mine has been discovered in the neighbourhood of Kutten- 
burg. 

New Criock.— Mr. John Bailey, turret-clock manufacturer, 
Albion Works, Salford, is the successful competitor for the large 
turret clock for the Haley Hill New Church, Halifax, which is at 
present being built at the expense of E. Ackroyd, Esq., M.P. > The 
clock is to be replete with all the recent improvements, and will be 
on the principle of those invented by Mr. Richard Roberts, C.E., of 
this city. —ManchestersGuardian. 

Mrxenar Or.—A great increase of supply is now promised from 
the Brazils, where an American, Mr. Southworth, has obtained from 
the Brazilian Government the privilege of mining in the Valley of 
Camamnu, tifty miles south of Bahia. The mines produce * illumi- 
nating” clay, rich in oil, bitumen, and even in some strata so bitu- 
minous as to yield tar, while other strata consist of solid dark bitu- 
men. ‘The oily clay burns like wax, and, when dry, lights with.a 
match. One pound will, it is said, yield more gas than the same 
quantity of spermaceti, giving forth an intense light. 
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MAUDSLAY’S FURNACES FOR MELTING IRON, STEEL, &c. 
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Tuts invention, by Joseph Maudslay, of Lambeth, Surrey, consists 
in constructing furnaces in such manner that motive power may be 
imparted to the bed of the furnace, and the same thereby caused to 
rotate about an inclined axis by means of any suitable machinery. 

The objects of the invention are to improve the quality of the 
metal by keeping it in motion whilst in its molten condition, so that 
the sulphur and other impurities may readily tly off in their gaseous 
form, and also to ensure the better mixing of alloys by keeping them 
constantly stirred while in. molten state. 

The principal use that the mproved furnace is designed for is, the 
carrying out of these objects in order to produce cast iron of a better 
quality than at present manufactured. This stirring and mixing 
produce an etlect analogous in a slight degree to that obtained in a 
puddling furnace. The metal must be left in a sufficiently fluid state 
to allow of its being run into moulds, and will be then found to 
possess strength and tenacity so much greater than ordinary cast 
iron as to admit of castings made from it being applied to many 
purposes for which wrought iron is at present often employed. 

The axis of the furnace is placed about 10 deg. out of the perpen- 
dicular, so that one side of the bed will be lower than the other, 

Fig. Lis a longitudinal vertical section ; Fig. 2 a transverse vertical 
section through bed of furnace; Fig. 3 a transverse vertical section 
through the tire-place; and Fig. 4 a plan of the furnace. A 
is the tire-place; B the feeding hole for the fuel; C the inclined bed 
of the furnace, which is made to revolve about an inclined axis; D 
an arched cover above the furnace, which cover is supported by a 
fixed iron frame or casing ; 





I. the door through which the furnace is 
charged with metal; F a tapping hole, through which the metal is 


run off; G a roller frame, upon which the bed of the furnace revolves ; | 


Ha bevel pinion, gearing into the teeth of the wheel, for giving 
motion to the revolving bed; K a lower frame, furnished with wheels, 
by means of which the revolving bed, after having been lowered by 
the screw L, may be withdrawn from beneath the arched cover for 
r'pairs, or otherwise ; the wheels of the lower frame run upon rails 
kk. M is a sand joint for preventing the access of cold air into the 
furnace between the fixed top and the revolving bed; N is the flue 
Leading to the chimney. 


IMPROVED ELECTRIC LAMP. 
Tur illustration represents a new electric light arrangement, by 
Mr. William Hart, of North College-street, Edinburgh, which he 
states may, for all practical purposes, be regarded as a continuous 
electric light burner. For the successful exhibition of the light, 
three things are required: 1, a powerful voltaic battery ; 2, good 
conducting wires ; and 3, an apparatus with charcoai points. At 
this time the author has nothing new to communicate regarding 
the battery, which may be regarded as the retort in which the elec- 
tricity is generated ; nor respecting the wires, which may be 
spoken of as the pipes along which the electricity travels ; but he 


offers to the society a new and simple electric burner which will | 


light, adjust, and clean itself in a very efficient manner. 

The most primitive electric light arrangement consists of two 
pieces of coke or charcoal attached respectively to the conducting 
wires leading from a voltaic battery, which, when brought in con- 
tact, and then retreated a short distance from each other, produce 
an are of flame of intense and dazzling brilliancy. The electricity, 


as it were, bridges over the space between the two pieces of char- 


coal, it tends to leap across the aerial gulf, or, in scientific language, 


disruptive discharge takes place. The greater the distance the 
charcoal poles are separated from each other (without checking 
the electric current), then the more intense is the light. 


battery, which, as a rule, engenders more electricity the larger it 
is, gud supplies the luminous power in a corresponding degree. 
‘Fhe continuity of the light is much influenced by the slow 
combustion of the ignited charcoal points, and by the constant 
passage of minute particles of carbon from the extremity of one 
piece of charcoal to that of the other. This transference of matter 
takes place from the charcoal pole in connexion with the negative 
element in the battery, fo the charcoal pole attached to the positive 
element. The former, as a consequence of this loss of matter, 
assumes a basin-shaped aspect, whilst the latter, by the attach- 
ment of the transferred carbon as a mammellated deposit, begins to 
appear somewhat like a pointed pencil. Thesg two causes of change 
in the relative and determinately equable distance or space inter- 
vening between the charcoal poles—viz., the partial combustion 
of the charcoal, and the transference of matter from the one 
extremity to the other—necessarily tend to increase or diminish 
the space through which the electrical disruptive discharge takes 
place, and either lessen the size and brilliancy of the are of flame, 
or entirely stop the passage of the voltaic current and thus ex- 
tinguish the light. In the earlier electric lamps the charcoal 
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poles were kept at their respective distances by the hands of the 











operator, and their regulation demanded constant attention. In 
several electric light arrangements which have more lately come 
into partial use, attempts have been made to supersede manual 
labour by a very complicated series of movements, but all such 
electric lamps, from the multiplicity of their parts, and the ex- 
tremely delicate nature of their movements, have been found to be 
very costly in construction, and extremely liable to derangement, 
whilst from the readiness with which, in ordinary management, 
they throw themselves out of gear, the lamps have been proved to 
be practically untrustworthy electric light burners. 

The new electric lamp is represented by the subjoined figure, 
and consists of AA, a moveable brass rod roughened on the surface 
like an ordinary rat-tail file, and holding within its grasp the upper 
rod of charcoal I, which constitutes one of the electrodes or poles 
of the galvanic battery. BB are the two extremities of a soft iron 
bar covered by insulated copper wire, and forming an electro- 
magnet when a current of electricity traverses the wire. Eisa 
hollow circular wedge of a conical shape, divided longitudinally 
into halves, which are hinged to a common basement, and naturally 
tend to fall outwards. D isa ring surrounding the hollow wedge 
EF, and attached to the armature F of the electro-magnet. K is a 
hollow stem with one arm C, which serves as a support to the 
electro-magnet, and a second arm H, which acts as a rest for the 
hollow wedge. LL are binding screws which connect the wires of 
the battery with the lamp. II are the two charcoal pencils which 
constitute the poles of the battery, and between which the light 
is produced. 





The relation which the several parts of the lamp bear to each 
other will be better understood by following the route which the 
electricity takes in its travels through the lamp, The wire at- 
tached to one of the extremities of the battery is brought to the 
binding screw L, left hand, which is in metallic connexion with 
the cylindrical base of the arrangement and the charcoal rod I, 
lower. The latter is immoveable, and constitutes one of the poles 
of the voltaic battery. 
the battery is placed in the connecting screw L, right hand (which 


is insulated from the cylindrical base by the insertion of a ring of 


ivory), passes up the centre of the hollow stem K (also insulated 
from the cylindrical base by ivory), is led through a canal in the 
centre of the arm C, and is then wound round the electro-magnet 
BB. 


having completed its required course, it is soldered to the electro- 


The wire coming from the opposite end of 


Thus far the wire is covered with-silk, and hence does not 
come into metallic connection with the other parts of the lamp, but 








| magnet, and thus becomes metallically connected with the upright 


stem and all its appurtenances, including the rod A, grasping the 
charcoal rod I, upper, which is moveable and forms the second 
electrode. When the battery is not in action, the rod A and car- 
bon I, wpper, are not upheld by any device, but simply recline on 
the second carbon rod I, lower, but whenever the voltaic current is 
allowed to circulate, BB becomes an electro-magnet, the armature 
F is drawn up; the ring D connected with the armature com- 
presses the halves of the hollow wedge E; the upper edges of the 
wedge set in to the grooves in the file-like rod A, and in the gene- 
ral movement upwards the rod A, with its attached carbon, is 
slightly raised from the lower carbon, and the light is instantly 
produced. It will thus be observed that the ring D performs two 
offices when drawn up by the armature E. In the first place, 
rising from the narrower part, where it loosely surrounds the wedge 
E, it tightly embraces, when half mast high, the wider part of the 
wedge, and compels it to set in tightly to the rod A; and in the 
second place, having firm hold of the wedge, it drags up that part 
with the now adherent rod A and upper carbon, and holds these 
suspended at the proper distance. The light continues to burn 
steadily till the charcoal points, by combustion and the transference 
of carbon, have their proper distance from each other increased to 
that point when the electricity ceases to flow ; then BB cease to be 
the attracting poles of a magnet, the armature F and the attached 
ring fall down, the halves of the wedge separate from each other, 
loose their hold of the rod A, and allow the latter to descend by the 
force of gravitation, till the upper charcoal pencil touches the 
lower carbon rod, when instantly the electrical current is re- 
established, the magnet is re-formed, and the upper carbon is 
again drawn up. So momentarily does this extinguishing and re- 
lighting of the lamp occur, that the interval of darkness is not ob- 
servable to the naked eye. In duration of time, as also in the con- 
vulsive throb which the moveable parts of the apparatus then give, 
the phenomenon greatly resembles the beat of the heart of an 
animal. 

The lamp may be accommodated to any size of battery sufficient 
to show the light. By means of a series of screws in connexion 
with the armature F, and the supporting arm H, themoveable and 
adjusting part of the lamp may be lowered from the electro-magnet 
or raised towards it. If the battery be small, then the lifting 
arrangement is screwed up near the magnet, whilst if the battery 
be large, and a corresponding amount of electricity at command, 
the regulators are placed further from the lifting power, and when 
the voltaic current traverses the arrangement, the moveable car- 
bon is drawn up a greater distance, more space is presented be- 
tween the carbon poles, and necessarily a longer and more daz- 
zling arc of flame is formed. 

In conclusion, it may be stated that the author of the present 
communication is quite well aware that electric lamps of compli- 
cated structure and expensive and fine workmanship have been 
brought out and used with partial success as continuous electric 
burners. He does not therefore lay claim to the first discovery of 
an apparatus which will exhibit the electric hght in a somewhat 
continuous manner, but he does lay claim to be the first and only 
producer of a lamp which exhibits itself as a practically continuous 
electric burner, which is of so simple a nature that it is not liable 
to derangement, and which, from its simplicity, can be made and 
sold at less than one-half the price of any of the somewhat con- 
tinuous electric lamps. 

Hitherto the uncertainty of electric arrangements as a source of 
light has retarded their introduction into lighthouses, where steadi- 
ness and brilliancy of light are so much to be prized; but the 
author trusts that an inspection of his electric burner or lamp will 
demonstrate to every one that, now the electric light may be ob- 
tained and kept up so steadily and satisfactorily, it is no more 
liable to derangement or extinguishment than an ordinary mode- 
rator lamp. 

A committee of the Royal Scottish Society of Arts has reported 
very favourably of this Jamp, although they admit that the pro- 
blem of a perfectly continuous electric light is still unsolved. 


Appropriate Donation.—Mr. Fairbairn has sent, through Mr. 
Kirtley, of Derby, a copy of each of the books of which he is the 
author, to the Railway Literary Institution, the Mechanics’ Insti- 
tution, and the Derby Working Men’s Institution. 


Frencu Rarways.—The railway in construction between Mar- 
seilles and Toulon is so far advanced that it will be opened to the 
public in the month of May next. The receipts of the Paris and 
Orleans line for January are nearly 30 per cent. more than in 
January of last year, and some of the other lines show an even 
greater increase. 

Tue Turkisn TeLecrarn.—The construction of the telegraph 
between Constantinople and the Persian Gulf is making progress, and 
the section from Constantinople to Bagdad (the principal part of the 
work) will be completed in a few months. Already a certain portion 
is in operation. If the submarine cable through the Persian Gulf, 
from Kurrachee to Bussorah, were in preparation, we might thus 
hope for a new and independent communication with India. 

Forest Dean CoALrieps.—A new line of railway to be called 
the Monmouth, Dean Forest, and Worcester Railway, is projected, 
for the purpose of practically developing the vast mineral resources 
of this district. It is represented that the mineral basin of the forest 
is of about the same area as that of South Staffordshire. Closely 
adjacent to the coal, and cropping up to the surface, is the celebrated 
hematite iron ore, existing In enormous cavities, in the mountain 
limestone. The forest also possesses inexhaustible stores of the finest 
limestone, several fine beds of marble being interstratified with it; fire 
clay in abundance; and building stone of great value, from its fine 
colour and grain, and extreme durability ; whilst its immense woods 
afford constant supplies of oak and other timber. If the proposed 
line is constructed, which would be 28} miles in length, at a cost of 
£10,000 per mile, a through route is at once obtained to Worcester, 
Birmingham, the great iron district of Staffordshire, and the whole 
of the midland counties. In opposite directions other through routes 
are formed to the whole of South Wales, London, and the rest of 
the Great Western system, and the whole of the North of England. 
A return of at least 10 per cent. on the outlay is anticipated. 

New SwpsTaNck RFSEMBLING GutTrA-PERCHA. — M. Serres 
lately communicated to the Circle de la Presse Scientifique certain facts 
conceming the Achros balata, which are not without interest. This 
tree grows wild in Guiana, Martinique, and the other islands of the 
West Indies, and its wood is used for building. The juice of the 
balata, dried, forms a light, spongy, rose-coloured mass, which 
crumbles when rubbed between the fingers. A cake of this substance, 
which has been recently received at the Museum of Colonial Produce, 
at 244, Rue de Rivoli, from the Governor of French Guiana, is 
covered with a matter resembling curdled milk, and the outer surface 
of which has hardened into a pellicle under the influence of the 
atmosphere. M. Serres, having been requested to examine it, was 
at first disappointed on finding that although it could be moulded 
into various forms by the aid of hot water, it nevertheless became 
brittle again when dry. But after a more attentive examination he 
discovered that this want of cohesion was owing to a peculiar fatty 
substance contained in this juice, and after several trials he succeeded 
in purifying it. The substance thus obtained is more supple and 
elastic thaa gutta-percha, but less able to resist traction. It softens 
at a higher temperature than the former, and does not become 
brittle at any temperature. M. Serres thinks it preferable to gutta- 
percha for moulding, and for covering telegraphic wires with. 
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BIGELOW’S IMPROVEMENTS IN SEWING MACHINES. 


PATENT DATED 11Tu June, 1858. 
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Tue nature of these improvements, by Lucius A. Bigelow, of 133, 
High Holborn, consists, first, in so constructing a sewing machine 
that it shall be applicable to two kinds of sewing, i., to sewing with 
a single thread and to sewing with a double thread. Second, in the 
improved mechanism for taking, spreading, tightening, and inter- 
lacing the loops, whereby the several operations are effected with 
greater accuracy and speed, and less liability of the mechanism 
getting out of order are attained. 

Sewing machines as constructed upon the numerous plans devised 
are, with no exception, specially applicable to one kind of sewing. 
Single-threaded machines, although very useful and preferable to 
double-threaded machines for family or domestic purposes, do not 
answer the purpose of sewing heavy fabrics, such as cloth, leather, 
and other goods, where the liability of the seam being unravelled 
is more or less objectionable. Experience having taught the impor- 
tance of both kinds of sewing, it has been the endeavour of the 

atentee to construct a machine which will sew both the chain and 
ock stitch, or the single and <‘ouble-threaded stitch. 

Figs. 1 and 2 represent the bottom view of a machine constructed 
with these improvements, showing the looper respectively in its 
extreme positions, i.e., when the crank pin a is placed horizontally 
in diametrically opposite positions; Fig. 3 is a side elevation, and 
Fig. 4 is a front elevation. 

In the illustration the gooseneck needle arm, feeding device, and all 
other parts of the machine above the table, are suppressed, inasmuch 
as the improvement is applicable to all kinds of sewing machines 
where the needle has an up-and-down motion through an aperture 
in the table. 

In the machine here shown, the needle arm A being a bent lever 
pivoted in or on to a gooseneck or standard, is driven by a crank pin 
a inserted in a slot wrought in the lower extremity of the arm; the 
crank being connected with a pulley B, which is geared by a belt 
embracing both the pulley and a fly wheel, or by friction against a 
fly wheel. In the latter case it is preferred to cover the pulley with 
an elastic or yielding material, such as an india-rubber cord, in order 
to insure constant contact of the parts in gear. The slotted needle 
arm having thus a vibratory motion, the mechanism operating the 
looper is constructed so as to impart the motion thereto in a positive 
manner. The needle arm below the sewing table is provided with a 
bracelet C, to which is secured on the upper side the lever D, 
vibrating upon a fixed fulcrum at C, and on the under side the rod 
E, capable of a compound motion in the direction of its length, and 
of that imparted to it by the lever D being guarded by an eye F, 
which is secured to said lever. This lever terminates at its front 
extremity into a mortice, into which either of the loopers shown in 
Fig. 11 and Fig. 12 is adjustable; the former is for making a chain 
stitch, and the latter for a double-threaded stitch, which may be 
called either a lock stitch, because the thread is locked, é.e., not liable 
to be pulled out, or weaver’s stitch, because the upper thread is 
woven in by an under thread, so that the loop is permanently 
secured. 

Both loopers are perfectly similar; both have an eye through 
which the pine passes, and which secures them into the mortice, and 
in which they are free to move when actuated in the manner herein- 
after described; both have a projecting arm g, wherein a spiral 
spring A is hooked, and which causes the looper to bear close against 
a shoulder which is adjustable by means of a screw i. Finally, both 
have a shield projecting from lower side downward, so as to face or 
to be in a line with the rod E. They differ from each other in the 
construction of the hook only ; in Fig. 11 the hook is furnished with 
a shoulder near its point; this hook being intended for the chain- 
stitch sewing. The office of the shoulder will readily be understood. 
The needle on its downward stroke carries the thread throagh the 
fabric, and brings a loop under the table, which is spread when the 
needle begins its upward motion at the moment the hook erters the 
loop, carries it onward, and holds it by means of the shoulder spread 
open in the path of the needle. On the next stroke the needle will 
then pass through the loop, when the hook will withdraw ard release 
the former loop, in order to catch a new loop from the needle. In 
Fig. 12 the hook has no projection or shoulder, but is eye-pointed, 
that is, there is an eye near the point. This hook is intended for the 
double-threaded stitch. Its operation will be understooc from the 
description of the following parts:—In the immediate vicinity of the 
orifice in the table through which the needle passes is a stationary 
hook K, slightly bent downwards, and shaped and located in such a 
manner as to present a convex edge towards the path of the hook, 
whereby the thread in and upon the hook will be caught and held 
for a requisite length of time. At some convenient part of the plate 
of the machine there is an attachment G, for supporting and pro- 
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ducing tension upon a spool, which contains the under thread, also a 
thread guide and thread tightener I. This consists of a forked rod, 
around which is wound a wire, the extremity of which is bent into 
aneye; the thread is passed through said eye, and the slot of the 
rod, whereby it will be tightened at every stitch. Figs. 5, 6, 7, 8, 9, 
and 10, illustrate the several successive positions of the looper in 
relation to the stationary hook and the needle, showing also in what 
manner the thread is conveyed to form the stitch above referred to. 
Fig. 5 shows the first stage of the operation, the looper being at its 
greatest distance from the needle, and the needle at the lowest point 
of its stroke, corresponding to the horizontal position of the crank 
shown in Fig. 1; Fig. 6 represents the looper and needle in the next 
position corresponding to a vertical and down or upward position of 
the crank (it is unimportant which way the pulley turns, each re- 
volution efiecting a vibration of the needle bar), the looper having 
penetrated the loop brought downward, now opened by the retreat of 
the needle, carries the under thread, or the thread shown in red lines, 
through the loop, while the needle has risen, so as to draw the loop 
close to the looper. ‘The crank now turns onward to complete three- 
fourths of its revolution, shown in Fig. 2. By this motion of the 
crank the slotted needle arm is brought to the position shown in Fig. 7, 
whereby the rod E is caused to push forward and to rotate the 
looper around its fulcrum, so as to pass beyond the stationary hook 
K. The thread in the eye of the looper being now brought in the 
»ath of the stationary hook, will be caught, and retained by said 
hook on a retreating motion of the looper. This is effected by the 
downward motion of the crank, which actuates the rod to withdraw 
the spring A, pulling back the looper to the position shown in Fig. 1, 
where it is retained until pushed again by the rod. The under 
thread forms now a loop, which is spread and held open in the path 
of the needle, as shown in Fig. 8, but as soon as the needle penetrates 
this under thread loop, the latter is released and slips off the hook on 
the needle, and is drawn close thereto by the retreat of the looper 
(see Figs. 9 and 10). 





DrivnkinG Fountarss 1x Lonpon.—We hear that Messrs. Wills 
Brothers, architects and sculptors, have been commissioned to execute 
a grand drinking fountain, to be set up in front of the Royal Ex- 
change, and also several other drinking fountains, for the Regent’s- 
circus, and elsewhere.— Atheneum. 


EnGuish AGricutturaL ImpLeMents ABRoAD.—Messrs. Ran- 
somes and Sims, of Ipswich, with their habitual enterprise, have 
established agencies for the sale of their implements and machinery, 
both in Petersburg and Moscow, and others, doubtless, will soon 
follow them to embark in the same useful pursuit, if they have not 
done so already. Messrs. Burgess and Key have orders on hand for 
nearly 200 reaping machines, one-half of which will be shipped to 
Odessa, and the other to St. Petersburg. The same firm, we are in- 
formed, has already supplied Russia with fifty reaping machines, and 
is weekly supplying that country with portions of the orders already 
on hand.— Messenger. 


Sure Oaks Cotuirry, Worksor.—A few years ago the Duke 
of Newcastle determined to open shafts to the top hard coal, or 
Barnsley bed, on his estates near Worksop. Two shafts, each 12 ft. 
diameter, were commenced. As this was a district several miles 
beyond the limits of the coalfield then worked, and covered with the 
magnesian limestone, many doubts were expressed by persons un- 
acquainted with geology, as to the success of the undertaking. 
Owing to the district being unexplored the strata was heavily 
charged with water, and great exertions have been necessary to sink 
the shafts through the limestone strata which covers the coal 
measures. It was calculated that the shafts would require to be 
sunk at least 540 or 550 yards to the hard coal. It was also de- 
termined by Mr. Lancaster, his grace’s mining engineer, to make 
the shafts waterproof with cast-iron tubbing or casing. Upwards 
of 200 yards of iron tubbing has been fixed in each shaft, and the 
water is effectually stopped, so that no engine power is required to 
pump the water. The water has been found in the strata near 300 
yards above the hard coal, consequently this thickness of strata will 
effectually keep the water from penetrating downwards when the 
coal is worked. At a depth of little over 500 yards the top hard 
coal of Derbyshire was last week proved. This great undertaking 
of the Duke settles the question of the existence and quality of the 
coals under the magnesian limestone strata, and proves that we have 
an {almost unlimited extent westward of fuel yet. Other valuable 
beds of house coal have been proved in sinking these shafts; the 





hard coal is best adapted for steam purposes. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE PATENT LAWS. 


Sir,—The perusal of the excellent editorial article which appeared 
in your issue of last week, has given me infinite pleasure. I think 
that you have indeed taken a proper view of the subject, and 
agree with you most cordially that any fees, beyond the mere cost 
to the nation, charged for a patent “are simply arbitrary exactions, 
imposed at the pleasure of the Government for a privilege which 
the nation should be only too ready to grant.’ As, however, 
the subject is far from exhausted, and as I cannot agree with you 
that the present mode of granting patents “ is the best that could 
be devised,” I shall esteem it a favour if you will kindly grant 
me space for a further exposition of my views. Had you not 
forestalled me, I should this week have given a brief exposé of the 
relative number of patents which, at the different stages, become 
void through non-payment of the fees, as I think the soundness of 
my views could receive no stronger confirmation than is to be 
derived from a careful perusal of such significant statistics, inas- 
much as I believe that, in the majority of instances, these patents 
have been allowed to lapse, not because the patentees had less 
faith in their inventions, but on account of their inability to pay 
sums so large, or that they despaired of being able to bring their 
patents into profitable use within any reasonable time. As an 
inventor I speak from experience, having already been obliged to 
relinquish two or three patents, and holding others which, I fear, 
must ere long share the same untimely fate. 

I am heartily glad that you have cited the cases of Watt, 
Muntz, Heath, and Poncelet, as I think no better testimony could 
be given that I do not exaggerate the difficulties and delays 
attendant on the successful introduction of inventions, however 
valuable in themselves. Did space permit, I could cite scores of such 
examples, all tending to substantiate the truth of my assertion, 
that no important patent Lecomes remunerative in less, 
on the average, than seven years afier its issue. As, however, 
the recognition of this fact is of great importance, I may mention 
that eight or nine years after I had invented the planing, slotting, 
and shaping machines (whose merits are, I think, too well known 
to be denied), except those used by our own firm in each instance, 
only two had been made, although these machines were not patented, 
and every facility had been afforded for their inspection. When 
such cases as these are of every-day occurrence—when it is found 
that the prejudice against innovation is so great, that people are 
so reluctant to change their system and improve their art or manu- 
facture, and that, asa general rule, the community must be benefitted 
by compulsion, surely the inventor has already sufficient difficulties 
to overcome without being burthened with any more expenses 
than such as may be absolutely necessary for the establishment 
and maintenance of the Patent Office; and the removal of the 
present heavy and impolitic tax upon the vital source (as the gift 
of invention may be truly called) of our manufacturing supremacy, 
apart from the injustice of taxing a man for benefitting his fellows, 
is expedient for the sake of the public, who are largely benefitted 
by a system which, on a superficial glance, is erroneously supposed 
to be for the exclusive advantage of the inventor, at the expense of 
the rest of the public. That this is felt to be the case is proved by 
the commencement, in this city, of a renewed agitation for reform 
in institutions universally admitted to be incompatible with the 
spirit of the times. Unlike many other moot subjects for reforma- 
tion, the present patent laws find few advocates for their integrity, 
and no defenders of their purity; but on the question of essential 
alteration being absolutely necessary, there is an almost unanimous 
sentiment. 

Considerable difference of opinion exists, however, as to the 
quantity and quality of amendment required, more especially as 
regards the amount which ought to be charged for a patent, and 
the manner in which the sum so charged ought to be paid; and 
it is contended by the advocates of comparatively dear patents 
(who, by the way, are rarely if ever real inventors) that although 
they admit the great and unjust difficulties under which inventors 
labour in obtaining rights, it is inexpedient to multiply such rights 
by simplifying their attainment. To enter upon the discussion 
of the question thus put, would involve a controversy as to the 
policy of having individual rights in any property at all—in land, 
houses, money, &c.—which is obviously foreign to my present 
purpose. To objections of this class I would simply reply, that so 
long as the State recognises the existence of rights in any pro- 
perty, all the arguments which fortify such a recognition 
apply with equal or greater force to the rights of property in 
invention; and that to justify the exclusion of an inventor 
from reaping the reward of his labour, it would be necessary to 
prove, not only that inventive labour is inferior and less worthy 
than other mental and bodily labour, but that the exercise of it is 
hurtful to the country. 

As mentioned in your report of last week, the Manchester 
Auxiliary Patent Laws Reform Association have expressed their 
opinion that £40 paid by instalments is the proper sum to be 
charged for a patent, and there are doubtless many who believe 
that so high a charge is necessary to meet the expenses of the 
Patent Office. Such, however, is not the case; for in the report 
of the Commissioners of Patents, I find the expenses of the 
office, &c., for 1857, to be as follow: 


£ ad 
Salaries of officers, &c., in commissioner's office.. .. 4,546 0 0 
Current and incidental expenscs of ditto... .. ° 7,565 11 8 
Rent of office and library .. .. .. «2 « «+ 400 0 0 
Expenses of South Kensington Museum .. .. .. 1,06 0 3 
Salaries of clerks in ditto .. .. «ee se oe oe 375 0 0 
Stationery, &c., to free library .. .. se ee oe 44313 8 





Total.. £15,786 5 7 

or an average of about £4 13s. per patent. Thus showing that a 
fee of £5 charged upon each patent would give a revenue amply 
sufficient to cover all proper working expenses of the Patent Oflice 
and South Kensington Museum, even were no more granted than 
at present. Although I strongly protest against the expenses of 
publishing the specifications, indices, &c., being borne by the 
patentee, inasmuch as these publications are truly of national con- 
sequence, still it may, perhaps, not be amiss to add, that in the 
report just referred to I find that the paper supplied to the printer 
and lithographer cost £9,161 Os. 6d., and I have authority for 
giving £22,000 as the cost of printing, &c., the said specifications, 
indices, &c., making a total £31,161 5s. 7d., or an average of 
about £9 15s. per patent. A fee of £15 would, therefore, amply 
cover the cost of a patent, including the publication of the specifi- 
cations, indices, &c.; and the whole of which sum ought, I think, 
to be paid on application for a patent, as the instalment system is 
not only a nuisance, but a source of great expense to a patentee, 

each payment entailing fresh fees to the patent agent or agents. 

Another great evil of the existing system is the power vested in an 

official to grant or to refuse letters patent at will. After many 
months, perhaps years, spent in the patient investigation of certain 
laws of science, in order to enable him to supply a particular want 
experienced by the public, the inventor finds that he has absolutely 





no right of property in his own invention should the Attorney-General 
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think fit to refuse his app y 
subjected to such tyranny, when we all know that the rights of 
property are recognised in literary or artistic labour, or of 
mechanical skill, ‘in respect to form or configuration,” which 
are not in any degree determined by their merits, and that the pre- 
sent system does not virtually recognise the intrinsic value of the 
invention to be any grounds for the granting or refusal of letters 
patent? Is it not quite contrary to the spirit of our institutions 
that any power in the State should have any option in the recogni- 
tion of an inventor’s right to the results of his labour? If he 
exercise such right uselessly and frivolously, will he not be sure to 
meet with the contempt he justly merits? and if he uses it ille- 
gally, may he not be checked by the law? 

As I think that it will interest many of your readers to know 
how the examination plan has been found to work elsewhere, I 
take the liberty of stating, that in France the practice of prelimi- 
nary examination, after a long trial, was found to work so unsatis- 
factorily that it was abolished in 1844. In Prussia this plan has 
not been found satisfactory either to Government or to the 
patentee ; and the following extract from the report to Congress 
of the Hon. Mr. Justice Mason, dated 31st Jan., 1856, shows how 
it avswers in America :— 

“The multiplicity of business of the office renders it wholly 
impossible for the commissioners to exercise a personal supervision 
over the decision in each of the numberless cases presented for 
official action, When the examiner reports in favour of granting 
a patent, it is issued without further question or examination. 
Under such circumstances, the importance of correctness and 
uniformity of decision upon the first examination can hardly be 
too highly appreciated. This cannot reasonably be hoped for under 
the system now in operation ; and the more that system is extended 
the greater the evil becomes.”’ 

* All our republican notions of propriety revolt at the idea of 
making the substantial rights of property of any citizen depend 
upon the mere discretion of an executive officer. Such a system 
seems rather Asiatic than Anglo-Saxon in its type and character. 

* * * “ When an application which should be patented is rejected 
hy this oflice, no opportunity is allowed the applicant for showing 
the justice of his claims before a court or jury. If he hasa natural 
right to what he has created, may he not in such circumstances be 
regarded as having been deprived of his property without due 
process of law, and without the intervention of that great constitu- 
tional bulwark which he regards as a birthright—a fair trial by 
jury?” 

As I fear that I have already trespassed too far upon your space, 
[ will, with your permission, postpone my further remarks until 
next week. Ricuard Roverts. 

30, Brown-street, Manchester, Feb. 8th, 1859. 


Sin,—A patent law is the palladium of the inventor. It should 
be so, at least. Experience and claims arising from all parts of 
the kingdom sufficiently show that it is not so—that the present 
law is, in many points, deficient. But it is not enough to com- 
plain, nor even to point out the evil, and then to ask the Govern- 
ment to find out something better. /elp yourself, and God will 
help you-—such has been the device of the Manchester Auxiliary to 
the Patent Laws Reform Association, and there is not an inventor 
who cannot but feel delighted to read in your last number the 
suggestions that are forthcoming at last. But, on the other 
hand, is it not to be regretted that they should be the result of 
isolated exertions ? Other meetings will be held, of course, in other 
towns by other auxiliaries to the association. What if they do not 
agree? if, in one place, they advocate some measure, whilst 
in another the petitioners apply for something more or less con- 
tradictory to the former? Discrepancies in matters of reform are 
always taken advantage of by opponents; even single omissions are 
turned to mischief; on the contrary, union is strength, and I 
think it would be most advisable to inventors to act as one body, 
nay, as one man, and to unite and bind and concentrate their ef 
forts, their views, and suggestions in one petition ; and to that 
effect I would propose that, auxiliaries to the Patent Laws Reform 
Association being instituted in every place or town of commerce 
and industry (as is very likely to be the case), meetings should be 
held there from time to time, in order that every inventor should 
have a fair opportunity of being thoroughly acquainted with the 
matter under consideration, and of bringing forth his own ideas, if 
he choose to do so; that the resolutions of such meetings should be 
forwarded to a select or central committee, composed of delegates 
of such towns, as well as from the original association; and, 
finally, that the said committee should decide on the merits of the 
resolutions, and frame a petition which then must be considered 
as the true opinion of the majority of the inventors. 
Pimlico, Feb. 7th, 1859. N. L. Bauwiys. 





TILE GREAT EASTERN AND HER SAILS, 

Sim,—In Tut ENGINEER of the 28th ult., in some editorial re- 
marks upon the Great Eastern, you state, on the basis of calcu- 
lations which seem conclusive enough, that to drive her at the 
highest estimated speed would require about 600 tons of coal daily ; 
and then add, that * at this speed her sails could render no service.’’ 
Now, I think your observation respecting the sails is one of great 
importance, and one from which the proprictors of the great ship 
should learn a valuable lesson. When I first saw the description 
of the enormous masts and yards, and the quantity of canvass with 
which it was proposed to equip her, I felt inclined to wonder 
whether the proprietors had ever been at the trouble to ascertain 
(from some registering anemometer) what the average velocity of 
the wind is, and how nearly her steam speed will approach to that 
average. 

There are some points connected with this subject which appear 
to be in a great measure lost sight of. A steamer, regularly 
voyaging inwards and outwards, must, upon the average, hive the 
wind as often against her as for her. We may safely take it, that 
g" the course of a year it will blow in her favour six months, and 
againsther six months. This cuts off 50 per cent. from the use 
of the suils at a stroke. ‘Then, with regard to the six months’ 
favourable wind, the question arises, how much of it will travel 
slower and how much of it faster than she will by her steam 
power? Now, according to Smeaton’s tables, given in the 51st vol. 
of the * Philosophical Transactions,” wind from ten to fifteen miles 
an hour is designated a * pleasant brisk gale ;’’ and from twenty 
to twenty-five, “very brisk.’’ The latter figures occur in the 
middle of the table, and I have reason to believe—when it is borne 
in mind that the strongest winds are generally of the shortest 
duration—that twenty-three miles per hour is about the ave- 
rage velocity. If this be correct, it follows that the average of 
the wind will only be, for the six months favourable, about five 
miles per hour in excess of her steam speed. But from this there 
is the serious deduction to make, that in the other six months she 
will have to drag her masts, yards, furled sails, and rigging 
through an opposing wind of forty-one miles per hour, namely, 
twenty-three miles which the wind actually blows against her, and 
eighteen miles produced by her own speed. Now when this is 
balanced against the small advantage which the sails would give 
her when the wind is favourable, I am of opinion that the immense 
outlay for masts and sails will be so much money thrown away, 
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and that retardation, rather than acceleration, will result from 


them. The Americans have launched a vessel which is to have no 
masts, although she will only have one set of steam machines. 
This, I consider, is too hazardous an affair; but the Great Eastern 
will have the security of two sets, paddle and screw, therefore 
would not be helpless in the case of one failing. There is another 
course which I think might be adopted. The large funnels, firmly 
stayed, might have an iron trellis round them, and hung from 
each a strong yard, whose length would be double the height of 
the funnel. When out of use, they could be braced up vertically, 
so as to present the least resistance. Then when a favourable 
gale occurred, these sails—which should be storm sails, capable of 


standing any blast—might be set. Or, in the case of such a} 
| and that the Board has, on twelve different occasions, evaded and 


hostile hurricane as that lately encountered by one of the fine ships 
of the Lever Line, when she would only head 2} miles per hour 
under full steam, the commander (as in that instance) might 
shake out his storm-sails, and lay-to until the tempest abated. 

By dispensing with the masts and sails, not only would there be 
a great saving in the first cost, but also in the current expenses, 
as a much smaller crew would be required, thus giving the great 
ship a chance of paying her owners, Should she ever become the 
property of the Government, it is clear that for war purposes she 
would be far more efficient without sails, which could only 
encumber the vessel, and add greatly to the chances of fire and 
accident. Tuomas Morris, 
Worcester-terrace, City-road, Manchester. 


THE ATLANTIC TELEGRAPH. 

S1r,—I perceive a statement in yours of to-day, Feb. 4, 1859, that 
“the Valentia end of the cable has been underrun and repiaced by 
a heavy cable out to deep water.’ And you further quote from 
the Times that “ the fault on the English side remains in just the 
same state and position as when it was first discovered at the 
beginning of September la:t, about 270 miles from land.” 

Now, it is unfortunately too well known, although from the 
very first Mr. Whitehouse vehemently urged upon the directors 








the necessity of putting down a full complement of thick cable, | 


that the greatest perverseness and personal feeling overruled all 
considerations of reason and right; and when, after months 


of delay, they were forced to satisfy public opinion by some show | 


of effort, that then every step in the tardy affair by which they 
laid down less than half the requisite quantity, the other half still 
lying on the wharf at Greenwich, was characterised by incompetence, 
even to a farcical degree. And when they now come forward to 
state the present condition of the cable, it should be known that 
one is almost entitled to say that neither the cable towards America, 
nor the replaced shore end, has been reliably tested at all since 
those miserable attempts to lay the small portion of the shore end. 

The clerks were summarily discharged for their attachment to 
Mr. Whitehouse; the whole offices were closed by a sudden 
coup d'état, and doors fastened and windows boarded up. 

This happened before the piece of shore end was laid, and since 
then there has been no electrician whatever on the spot. Some 
testing is said to have been done by a working man in the employ 
of Mr. Henley ; but the affair is clouded in the utmost secrecy, 
suspicion, and contradiction. It is alleged that, when the cable 
was last cut to splice on the shore end, he tested out to America 
and confirmed the Thomson-Varley results ; and although he much 
wanted to test the small length of replaced shore end towards 
home, yet that this was expressly prevented, and is said to have 
been since secretly tested and found perfect ! 

On the other hand, we have reliable accounts of kinks discovered 
therein, with very serious damage to the conductor; and, if I 
mistake not, that lazily chartered vessel is still in the company’s pay, 
and the shore end piece has not yet found its way to its destination, 

Mr. Henley’s brother has recently been dispatched to take the 
magnetic instrument to pieces, and remove the same to Newfound- 
land, and whether any testing was extemporised on that occasion 
has not yet transpired ; but one scarcely needs to be an electrician 
to appreciate the force of the two official descriptions of testing 
by resistance to prove a fault 270 miles out from land. 

In the one case, we have a working-inan in a boat with only 
five or six ordinary sand batteries in a dilapidated condition, and 
totally unreliable, and beyond a galvanometer no instrument of 
research whatever, and yet coming to a profound conclusion. 
“The thin piece taken up has been tested by a gentleman who 
has taken no part in the previous testings, and is found electrically 
perfect. The result of further testings westward shows the same 
results as those arrived at by Dr. Thomson, Mr. C. F. Varley, and 
Mr. Henley,” Xe. &c. 

In the other case, “‘ It was alleged that Professor Thomsen, Mr. 
EK. Bright, and C. F. Varley were engaged with various and delicate 
means of research for several days and nights before the distance 
of 270 miles could be accurately determined,”’ &c. Xe 











Time will probably fairly interpret these extrac dis 
crepancies. 
Feb. $, 1859. a ; S. KE. P. 


THE “ PARLIAMENTARY” AND THE “ BOARD'S” MAIN 
DRAINAGE —£1,000,000 AGAINST £3,000,000. 


Str,—The last report of the Registrar-General conclu 
very important warnings, which forcibly confirm that whic 
urged upon the Government in letters published in 1846, viz., 
“ That by the diversion of the contents of all the sewers of the 
metropolis, an immediate improvement will be afforded in the 
Thames, and in the course of a few years good water would be within 
reach of the inhabitants. 

* One of the earliest commands 
should be carried a-field, and should 
fertility which would be caused thereby would naturally attract at- 











given to man was, that refuse 
be put underground. The 





tention, and induce that preservation and lication t : 
tural purpeses which have been continued r the Chi i 
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There is, 1 doubt, a beneti t nent of Providence 





(agreeing with the ancient command led to), and therefore the 
withholding of the land its due may be naturally expected to act 
most injuriously, both on the land and also on the water and air, 
which improperly receive that which should fertilise the soil. The 
inhabitants of towns now so largely exceed the rural population, 
that the extravagant waste which exists on the part of the 
former must bring want as its natural consequence. English 
farmers, depending upon foreign manure, will not be able to com 
pete with rivals whose fertilising substances are economised by 
every neighbouring town.” 

Professor Liebig has again called attention to the urgent neces. 
sity which exists for England to use, as manure, the residues pro- 
duced by its large cities. 

The plan, which was specially designed, perfected, and prose- 
cuted with the view of removing and utilising the metropolitan 
sewage, was spoken of by the Government itself as a comprehensive 
plan for the drainage of the metropolis, which was under the 
attention of Government, the accomplishment depending on the 
retention of the present sewage of the metropolis. ‘This plan, con- 
sisting of two intercepting sewers, was embodied in the Sewers 
Acts of 1848. Lord Seymour stated to the House of Commons 
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hat this “ plan, which proposed that there should be two tunnels, 
one on each side of the Thames, to receive the drainage of 
the metropolis, had been fully approved by the committee to 
which it had been referred.’’ The Government subsequently 
informed Parliament that the works which were urgently required 
were, ‘the two great outfall drains, one on the north and the 
other on the south side of the river ;’’ and in 1855 the Government 
informed a deputation that the works to be formed were “ two 
main intercepting sewers, one on each side of the river Thames.” 
It can be satisfactorily proved that this parliamentary plan will 
effectually relieve the Houses of Parliament, the Thames, and the 
metropolis ; that it can be executed at about one million sterling ; that 
it is in every respect superior to the Board’s three million scheme ; 





refused an inquiry into this less expensive and preferable plan. 
Islington, Feb. 8, 1859. J.S. MorEewoop. 


DRAUGHTSMEN. 

Sin,—Being a constant subscriber to your valuable journal, I beg 
to offer a few remarks on the subject alluded to in your im- 
pression of last week (by a brother in hand and heart), who seems 
to feel the necessity of a society of draughtsmen, but who appears 
to have very little idea of the principle upon which such a 
society ought to be based. He says, he is glad the subject of 
forming a society ‘of draughtsmen has been introduced for the 
purpose of relieving the needy and unemployed, and suggests, as 
a first rule, that none be allowed to enter the society or become a 
member unless he has acquired a knowledge of the profession in 
the usual honourable way, viz., by paying a premium, &c., and 
that by adhering to this rule we shall have a society composed of 
gentlemen. 

This might be; but if they are really gentlemen and can afford 
to pay premiums, they are not very likely to fall into the require- 
ments of a society formed to relieve the needy and unemployed ; 
and if a knowledge of the profession cannot be acquired without 
paying a premium, they have nothing to fear from those who are 
not in a position to do so; but if a certain class of draughtsmen 
have been able to acquire this knowledge without paying a premium 
or premiums, the question is whether they are to be employed as 
draughtsmen or as gentlemen; and this question can only be 
solved by employers. The idea of forming a society for the above 
object is therefore extremely absurd. 

If [ may presume to suggest a first rule, it will be, that none be 
allowed to become members of the society unless they can pass a 
strict examination consistent with the profession. By this means the 
society will be composed of none but those who have acquired a 
good knowledge of the most important branch in mechanical 
science, without which no mechanical establishment can be carried 
on. If asociety be formed upon this principle, there will be no fear 
of success, and masters will readily employ them, for they never 
object to pay for ability, but they do and always will object to pay 
high salaries to dranghtsmen whose principal pretensions are those 
of being gentlemen. If a society is to be formed, let it be on a sound 
progressive principle, which will produce beneficial results both to 
its members and their employers. I hope these few remarks will 
have the effect intended, and the subject be continued in a proper 
spirit. 

2, Hatcham-terrace, Pomeroy-street, Old Kent-road. J.C. 

Feb, 7th, 1859. 


RECTIFICATION OF THE CIRCLE. 
S1r,—I beg to hand you the calculation of BW. No. 4, which, as 
W. E. W. surmises, brings out a closer approximation than any 
yet given, but has increased the difficulty of constructing the 
figure accurately, 

Your correspondent must get on faster if he is to obtain the 
laurel, as I see from one of last week’s periodicals that M. Ballogh, 
of Hungary, asserts that he has accomplished the squaring pro- 
cess, and communicated his method to the heads of the Cambridge 
and Oxford Universities. I have also seen a book, published in 
1850, at Montreal, in which the author, Peter Fleming, C.E., gives 
nine solutions of this problem, but I have never had the learned 
leisure to investigate any of them. In the present case MZ = 
24574075, and therefore BM + MZ = 111176615, and BM— 
MZ = 62028°465 ; hence 








62028465 = 4°7925911 from which < MBZ = 5° 46’ 38” and 
82° 30" = 10°8805709 = the supplement of < B. W. P. = 
69° 13/22” This gives the sum of 





the lines 625322386, exceeding 

I 11 ‘ the received ratio hy 0°0000434 x 
radius. 

Tan. 76°4 

sin t0° 

Loe, 50000 

>) ) id 

Log. 578145 1h 





In my letter which appeared yesterday T have put the decimal 
point in the wrong place; it should be, ** differing from the known 
ratio to the same number of figures by 0°0002957 x radius.’’ 

London, Feb. Sth, 1859. THE OLD ENGINE. 


Six,—Some of your correspondents, I see, amuse themselves with 
the “rectification of the circle’ by construction. I don’t see the 
use of it, except for curiosity. Even for graphical construction, 
ut a seale, such methods are too complicated for correct 
ng adaptation of a well-known ratio is much 
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g. The followi: 
more simpie and easily constructed, and is correct to six places of 
decimals, while those given in your last two numbers are so to two 


arawi 


or three places only. 
The figures are 3°14159292, being an excess of 00000027 only. 





Lit AB be the diameter. Di AC from it at a siall angle, 
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and mark off on it 8 equal parts, AD, &c., so that 7 of them, 
AE, shall be nearly equal to AB.  Bisect the last part, EC, in F, 
EF in G and so on, till you have EI the 16th part of EC Join 
} 1 to it. Then is 3AB + AK = cir- 
cumference of the circle. If the scale be large enough, AI may 
at once be laid off 113 equal parts, and AD = 16 of them. 

Jan. 28, 1859. ——- H. 
Sin,—As “the third case of BW” was published before “ Old 
Engine’s”’ calculations of the second case had appeared, and he 
does not sy to which case his calculations in No. 162 refer, 
perhaps the following explanation may not by some of your readers 
be thought out of place. In my first letter, No. 156, the point Z is 
one-fourth of the radius from M, and “ Old Engine,” in No. 158, 
returns BW equal .3784960. In my second letter, No. 159, the 
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point Z is one-half of the perpendicular line from M, and “Old 
Engine,” in No. 162, returns BW equal .3778059. In my third 
letter, No. 161, the point Z, or *‘ third case of BW,” is half-way 
between the two former points. In this No. 161, I also gave a 
fourth point for Z, which is from M one-half of the perpendicular 
line plus one-third of the distance between the two first points. 
The correct calculation of these two last cases of BW is of great 
importance. In better hands than “ Old Engine’s ’’ they cannot be ; 
and while I sincerely thank him for his attention to the first and 
second cases of BW, I will take the liberty of saying that I hope to 
hear from him again, 

21, Great Charles-street, Birmingham, 

Feb. 7th, 1859. 


W. E. WaLkKER. 





REGULATING BLAST FOR LOCOMOTIVES. 

Srr,—In the last number of the Practical Mechanic's Journal I 
observe a drawing and description of a blast regulator for locomo- 
tives, recently patented by a Mr. Alexander Miller, “ who,” it is 
naively stated, ** has seen a good deal of American practice.” 
Mr. Miller’s arrangement of a revolving cap with several nozzles 
of different diameters to be brought respectively over the orifice of 
the blast pipe, was patented in the United States by Mr. F. 
Espenschade, some time, I believe, in 1856. The same arra 
ment of variable nozzles, only that they were made in a sliding, 
instead of a revolving cap, was applied in April, 1851, by 
Rogers, Ketchum, and Grosvenor, of Paterson, U.S, to the 
locomotive, * J. P. Jackson,” then made for the New Jersey Rail 

way. Since that time variable blast orifices have gone out of 
favour, whilst, in the particular plans of Rogers and Espenschade, 
the scot in the smoke-box got into the joints, from which also the 
oil applied for lubricating was soon burnt off, so that the working 
of the cap was difficult, if not impracticable. I cannot think 
either of the plans referred to is as good as a cone within the pipe, 
if, indeed, a variable blast is to be used at all—a raatter the pro- 
priety of which I much doubt. 

Feb. 8, 1859. 





AMERICAN PRACTICE. 





SILICATISATION OF STONE. 

Monsizur,—En vous adressant le 5 Mai, 1858, quelyues notes 
sur la silicatisation, je les recommandais 4 votre bienveillante at- 
tention; en vous remettant celle que je viens de publier sur de 
nouvelles applications, je dois vous prémunir contre la portée que 
pourrait avoir 4 vos yeux un rapport sur certains procédés de sili- 
catisation, rapport publié (sans date ni noms) dans le Moniteur 
universel du 19 decembre dernier. , 

Ce rapport est du 8 février, 1858, et d’aprds la lettre que j’ai 
regue le 17 Ct. de S. E. le Ministre de Agriculture, du Commerce, 
et des Travaux publique, ce rapport dis-je émane de fouctionnaires 
en résidence dans le Dépt. du Nord, ot réside aussi M. Kuhimann, 
Grand Industriel, Directeur de la Monnaie, Président de la 
Chambre de Commerce, Membre du Conseil Géuéral du Départe- 
ment, &c., Xe. . 

Du reste ce rapport en signalant les Travaux éxécutés ne cite 
que ceuc qui ont été faits par moi ct daprés mon systbme puisé 
duns les indications de Fuchs, le véritable inventeur de la Silica- 
tisation. 

En livrant ces faits & votre appréciation je vous prie d’ agréer, 
Monsieur, l’assurancé de ma considération distinguée. 

Paris, le 27 janvier, 1859. Léon DaLeNaGNE. 











IRON DECKS IN STEAMSHIPS. 


Sin,—I am very glad to see that you advocate so strongly the intro- 
duction of iron decks in iron steamers. I have taken a great 


interest in the subject, and urged its adoption for many years, as 


you will see by the enclosed paper, published in London in 15388 ; 
and although I have not yet seen my expectations fully realised as 
to the general use of iron to the total exclusion of wood, it is evideut 
that the time is not distant when they will be, and when iron 
steamers only will be used. 

I hope your powerful advocacy of excluding the use of wood in 








iron steamers will lead to the correction of so grave an error boch 


in point of security and economy. It would be most desirable to 
obtain greater longitudinal strength by a system of keelsons curv- 
ing to the form of the bottom from the stem to the stern-post, and 
a double bulk-head from the keelson to the deck, and flanging on 
the stem and stern-pos:, dividing the ship into two longitudinal 
hermetically-sealed compartments, and the cross sectional bulk- 
heads secured to the central one. A steamer thus arranged and 
constructed, with good thick plates, would, with the aid of iron 
decks, sustain the shock of an iceberg without any great danger 
to the lives of passengers. If you should consider these sugges- 
tions of any value in the promotion of safe and secure iron 
steamers, I shall be pleased that I have in any way contributed to 
the progress of so important an object. 


2, New Broad-street, Feb. 2, 1859. W. WHEELWRIGHT, 





OCEAN CURRENTS, 

Smr,—While recently constructing a barometer, and thereby 
having my attention drawn to the subject of atmospheric pressure, 
it occurred to me, that inasmuch as the barometric column is not 
at the same time equal in all places, but varying with the locality, 
there is reason for concluding that the unequal pressures exerted 
by the atmosphere upon the surface of the ocean will cause the 
water from under a superior pressure to rush to those parts where 
itis less, and thus keep up the equilibrium. But, because the 
pressure of the atmosphere is in every place constantly varying, 
it follows that the directions of the ocean currents must be con- 
stantly varying also. 

I do not say that ocean currents owe their existence to the va- 
riableness of the atmosphere alone, nor do I for a moment object 
to the causes usually assigned ; but I do think that these changing 
local pressures have much to do in the matter. 

Battersea, Jan, 9, 1859. T. P. PuRSSGLOVE. 


WeEtsu Coat ror tHe Navy.—The results of the last trials 
made by the Government engineers at Cardiff upon the Welsh 
steam coal have not been authoritatively published. They are 
looked for with much interest. 

Armstrone’s GuN.—It is stated at Woolwich Arsenal that Mr. 
Armstrong, the inventor of the wrought iron rifle cannon, has 
entered into a contract with her Majesty’s Government, and that a 
considerable number of the guns are to be forthwith supplied for the 
use of the artillery. ; 

_AN Ungust Tax.—The Government of the United States in the 
nineteenth century continues to make an Englishman pay 500 dols. 
whenever he solicits a patent for an invention in this country—all 
other foreigners only paying 3:0 dols. for the same privilege. “This, 
in the estimation of all liberal men, is an indecent discrimination— 
a disgrace to our statute books—one that ought to be wiped out at 
once. If there was any gumption in the Congressional Patent 
Committee, this disgrace would not be tolerated another month. 
We despair of any change at present; there is no one to lobby it 
through, therefore there is little or no chance of its success.— Scien- 
tific American. - 








PARLIAMENTARY INTELLIGENCE. 


PUBLIC WORKS (INDIA) 
Mr. Hadiield, with reference to that paragraph in the reyal speech which 
r ia, took that opportunity of mentioning the alarm felt in the 
districts of s country, lest a deficiency shouk ise in the 
supply of their staple materials. This referred more particularly to cotton, 
of which it was believed that India could, under proper management, fur- 
nish an abundant supply. What India wanted was roads, and water for 
the purposes of irrigation, and with these he believed that country would 
be able to make all the difference between an abundant and a restricted 
supply of cotton. The calculation was that the monopoly of supply enjoyed 
by the United States cost us two millions annually ; India might save us 
that amount, and therefore he asserted that that country had a strong 
claim on our Government. He hoped the noble lord opposite would tell the 
House what the Government intended to do with reference to the encourage- 
ment of public works in India, 

Lord Stanley trusted that the House did not expect him to go into details 
ast amount of our cotton supply, or as to the state of public works in 
India, the more especially as he would have a better opportunity ten days 
hence, when it would be his duty to introduce the subject of Indian finance. 
For the present he would only say that he agreed entirely with the hon, 
inember, both as to the necessity of greatly increasing the cotton supply, and 
of improving the means of transit. It had been estimated that the differ- 
ence between a good and a scanty supply of cotton for the country wa 
equal to the difference between an income tax and none—that was to say, 
that it was equal to the income tax in time of war. It was, therefore, a 
subject to which no English minister or member of that House could be 
indifferent. The Government was bound to do everything in their power to 
promote the growth of cotton in India, as well as to facilitate the commu- 
nication between different parts of that country. Even in the present 
financial position of India, which he need not tell the House was very 
serious, the ex se for public works must not be discontinued, for he be- 
lieved that if they were to postpone these works until the present deficit 
became a surplus, the finances would rather be injured than served by the 
delay. But it was a mistake to suppose that up to the present date little or 
nothing had been done in furtheranee of public works in India, but the fact 
was that for a considerable number of years two millions annually had been 
appropriated to the purpose. Perhaps one-half of the works constructed 
for the money might be held to have been of a reproductive character. 
The amount kad been diminished during the last two years (those of the 
mutiny), but while the amount for the previous two years had been four 
millions, the sum applied to public works during the last two years had not 
been less than three millions. At present they were in this unfavourable 
position with respect to the money applicable to public works, that the 
capital of 5,000 miles of railways had been guaranteed, while not more than 
500 miles had yet been completed, or were making any return, but he was 
confiient t when the whole had been completed, the traffic would be so 
enormous as to make an ample return, He should be prepared ten days 
hence to enter in detail into the question, but at present he could assure 
the House that there was no one point in Indian administration to which 
the members of the present Government attached so much importance as 
the encouragement of public works of a reproductive character. The 
House was aware that thirty-seven millions of railway and other capital had 
been guaranteed. The Government felt that in the present state of the 
money market it would not be expedient to increase the number of these 
guarantees, and that it would be better to have the works in progress com- 
pleted than to encouraye the commencement of new works. 

Mr. Bright admitted the necessity for establishing railways and roads in 
India, but he could conceive a case in Which these works, however exten 
sive, might be of little use. in Lreland the roads were probably better than 
in any part of | Majesty's dominions, and still he believed that these 
facilities had not assisted much in the develomuent of the resources of the 
land, and the reason was that the tenure of land in that country remained 
in an unsatisfactory state. (Hear, hear.) The same grievance existed in 
India, and he believed that if something were not done in that country, 
especially in Madras, with the view of improving the tenure of land, and 
giving greater security to the landowner and the cultivator, the natural 
products would not speedily become available for the manufacturers of this 
country. He gathered, from newspapers and private letters, that the 
Government of Madras had been following the steps of that of Bombay in a 
manner which, in his opinion, was little less than official insanity. The 
Goverument of Madras had issued a commission called the Enan Comiis- 
sion, for the purpose of investigating tities to land, some of which were 100 
years old, The commission in Bombay had produced the worst results, and 
this commission would certainly do the same. He understood that it was 
intended to examine into titles which had existed half a century, a course 
which, if adopted here, would raise a revolution. The noble lord had made 
an excellent appointment to the Government of Madras, but all would be 
of no avail if security were not given to the owner and occupier of land. 
If this commission were persevered in, the noble lord would be responsible 
for the consequences. He did not make these observatious for the purpose 
of throwing difliculties in the way of the noble lord, but he trusted he 
would rely on his own strong sense, and not let officialism and red-tapism 
overrule him in matters of this nature, or induce him to act with respect to 
land as no one would be permitted to act in this country. What he should 
recommend would be a conmnission to inquire generally into the tenure of 
land in India, 

Lord Stanley said thet Sir Charles Trevelyan had requested Lord Harris 
to suspend the operations of the Madras commission, The object of that 
connnission was rather to give new titles than to vitiate the old ones. 

After a few words from Colonel Sykes, Sir J. Elphinstone, and Mr. J. 
Ewart, which were inaudible, the report was pnt and agreed 
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THE ATLANTIC TELEGRAPH, 

Mr. H. Berkeley asked the Chancellor of the Exchequer if her Majesty's 
Government were about to grant a guarantee or subsidy to the Atlantic 
Telegraph Company, and, if so, upon what conditions. 

The Chancellor of the Exchequer said the Government had not come to 
any resolution on the subject to which the hon, gentleman had referred. ., 


THE NATIONAL GALLERY, BTC. 

Sir H. Willoughby begged to ask the right hon. the Chancellor of the 
Exchequer if a gallery for pictures was building in what locality ? If 
so, What would be the expense of such buildi nd out of what moneys 
voted by Parliament wou!d such expense be defrayed. 

The Chancellor of the Exchequer: The inquiry of the hon. baronet re- 
fers to a question of far greater importance than it would at first sight 
appear to be, It clearly refers to the question of the National Gallery. 
The House will recollect that last session, wearied with the continued delay 
in the settlement of this notice, and having no confidence that any further 
inquiries by committees of this House, or royal commissions, would produce 
a satisfactory result, it seemed to be the general feeling of the House that 
the Government should cut the Gordian knot and bring the question of 
the National Gallery to a final settlement. lundertook, on the part of the 
Government, to obtain that result, if possible, and I have much pleasure in 
informing the House that we have succeeded in accomplishing what we 
believe to be the wishes of the country and the House. (Hear.) The whole 
of the buildings in Trafalgar-square will be speedily devoted entirely to the 
National Gallery. (Cheers) 1 was so anxious, on the part of the Govern- 
ment, to bring this long-vexed question to a satisfactory settlement, that I 
was prepared to make an offer to the Royal Academy, conceived, as I think, 
ina liberal spirit, I was prepared to grant them a new site, and even to 
recommend to the House to vote a sum of money to raise the building. 
(Hear, hear.) The Royal Academy, however, animated by a spirit which the 
House will appreciate as being worthy of that distinguished body, con- 
sidered that if the expenditure of the building were defrayed out of the 
public funds their independence would be compromised, aud being them- 
selves in possession of sufficient funds they expressed their readiness to 
raise the building for themselves, (Cheers.) Taking, however, into conside- 
ration various questions, into the merits of which we need not enter, and 
especially that if the proposed arrangements were carried out they would be 
deprived of an important privilege granted by the Crown, and which they 
hud long enjoyed, they did not think the acceptance of the site was one 
which at all compromised their independence, and I hope the House will 
consider that such an adjustment was a proper one. (Cheers.) That being 
the state of the case, and it being settled that the building in Trafalgar- 
aquare should be devoted to its original purpose—namely, the exhibition of 
pictures collected to form a national gallery-—an announcement was about 
that time made by the proper authorities that his Royal Highness the 
Prince of Wales expected his residence at Marlborough House to be ready 
for his o« ution with all convenient dispatch—I believe his Royal High- 
ness required it to be ready for him by next November. We ascertained 
that it would take ngt less than eight mouths to place that residence in a 

for the reception of his Reyal Highness, it having, as will be 
iness of her Majesty, been for many years placed at 
c t then became necessary that | should fulfil my 
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part ) v with the trustees of the National Gallery, that the 
Vernon and Turner collections should be placed in a proper receptacle until 
they could be reccived into the building in Trafalygar-square, and not only 
piaced there in « sper manner, but so completely under the controul and 
authority of the istees of the Nationai Gailery, that there should be no 
question whatever as to whom they belonged, to what collection they ap 
pertained, or who were the authorities to controul and regulate the 

exhibition. Our first idea was to prepare the building known us Cariton 


Ride for their reception, but it was found that the expenditure would li 
very considerable—not less than £3,000—in order to place it in a condition 
fit for the reception of pictures ; and after all that the building would not 
be fire-proof. It was almost impossible to engage to rent any building 
competent for the occasion, and under the circumstances it was suggested 
to the academy that they might, on that part of the land at Kensington 
Gore which was rented from the royal commissioners, by the arrangemeut 








of last year, erect an academy near the building in which Mr. Sheepshanks’ 
collection was kept, in which to deposit the pictures until the building im 
Trafalgar-square was ready. It was, of course, impossible, inasmuch as 
Parliament was not sitting, to scttle the question definitely, and, therefore, 
it was one of those questions upon which the Treasury thought fit to assume 
the responsibility themselves as far as the expenditure was concerned. The 
expense of erecting the temporary building at Kensington Gore was not so 








great as the expense of fitting up Carlton Ride, and although after- 
wards it was thought expedient that the expenditure should be in- 


creased, because it was necessary that the curator of the National Gallery 
and the agent of the trustees should have complete controul over the 
pictures, and for that purpose should have apartments prepared for them, 
which naturally added considerably to the amount of the original estimate, 
I believe y say that the whole sum expended on the temporary build- 
on would not be equal to the amount of the annual rent of 
the premises contemplated, (Hear, hear.) 1 therefore trust that the hon. 
baronet will feel that every precaution has been taken that the expenditure 
shall not exceed a reasonable amount, (Hear, hear.) I can only repeat 
that the building in Trafalgar-sqare will henceforth be completely devoted 
to the echibition of the national collection of pictures, including the Vernon 
and Turner collections, as well as others which may hereafter be left to the 
country, While the building it is proposed to erect may be used for many 
over al purposes, which, as all those who have had anything to do with 
management of this kind well know, often arise. Want of accommodation 
often springs up in so accidental and occasional a manner that the public 
service is greatly injured thereby. I trust the explanations which | have 
given to the House on this subject-and if I had not given them now I 
should have done so on another occasion—will prove alike satisfactory to 
the hon. baronet and to the House, (Cheers.) 

Mr. Kinnaird inquired whether the right hon. gentleman could inform 
the House in what place the new building of the Royal Academy would be 
situated. 

The Chancellor of the Exchequer replied that it would be on a portion of 
the ground near Burlington House, and that the interiot of the building 
would be left entirely to the management of the academy. 

HIGHWAYS IN ENGLAND, 

Mr. Hardy, in moving for leave to bring in a bill for the beticr manage- 
ment of highways in England, said that the evils of the present manage 
ment of highways were so notorious, and had been so often admitted in that 
House, that he thought he should best consult the convenience of the House 
by waiting for the discussion with regard to the means of remedying them 
when the bill was in hon. members’ hands, 

Mr. Philipps was of opinion that it would be a necessary preliminary to 
legislation upon the subject that the House should define what a highway 
really was, seeing that legal devisions relating thereto were most coutlicting, 
and there was great difficulty in ascertaining what it meant. In fact, the 
only method of establishing whether a public road was a highway or not 
was the process of indictment. By giving a definition of what a highway 
was, then a good foundation would be laid for future leyislation, 

The motion was agreed to, and the bill brought in and read a first time. 
The select committees on public petitions were nominated, cn the motion 
f Mr. Gregson, 


























IRISH TRAMWAYS, 

Sir R. Ferguson moved for leave to bring in a bill to facilitate internal 
communication in Ireland by means of tramroads or tramways. He pro- 
posed to effect this object by authorising grand juries and others having the 
controul of the public roads in Ireland to construct tramways on the 
system pursued in America, and in some instances in France, Leave given, 





HARBOURS OF REFUGE, 
Mr. Wilson wished to ask the Pirst Lord of the Admiralty whether the 
conmuission appointed in pursuance of a vote of the Hous) in the list 
. upen the subject of harbours of refuse, had yet made their report ; 
and when the same would be laid upon the table, 

Sir J. Pakington stated that the royal commission had not yot made their 
report, but the matter was receiving careful attention, 


royal 


MARINE ENGINES, 

Mr. Dalglish wished to ask the First Lord of the Admiralty if any tenders 
had been recently given out for marine engines ; and, if so, whether the 
marine engineers of the river Clyde had been asked to tende 









Sir J. Pakington said that tenders for marine engines had been lately 
called for to a large amount ; that a la rnumber of manufacturers than 
usual had been invited to tender; and that among them was one manufae- 


turing firm upon the Clyde—the Nepiers. 


LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH. 
(Sittings at Nisi Prius, after Term, before Lord Camvux ty and a 
Special Jury.) 
MILLAR V. THE LONDON AND NORTH-WESTERN RAILWAY COMPANY. 

This action, which was partly heard on Friday, was brought to a conelu- 
sion this day. 

Mr. Edwin James, Mr, Ilannan, and Mr. H_ Lloyd, represented the plain- 
till ; Mr. Macaulay, Mr. Mellor, Mr. Lush, and Mr, Phipson the defendants, 
: out of the accident which took place on the ‘Trent 
Valley line on the 10th of May last, when, as may be remembered, the 
London express train came into collision about a mile and a half from the 
Nuneaton station with a cow which had vot on the line, whereby the hus- 
band of the plaintiff met his death. The deceased was a Presbyterian 
clergyman in the North of Ireland, in connection with the General Synod 
of Ulster, and in receipt of an income of about £300 a year. 

The conflict turned upon the sufficiency of a quickset hedge as a protec- 
tiog against the ordinary vicissitudes to which trains are exposed, On the 
part of the plaintiff it was contended that the hedge was altogether too low 
and too weak at the spot where the accident occurred to prevent cattle from 
straying on to the line ; whereas it was asserted for the defendants, that the 
hedge was ample protection against such an occurrence ; but that in the 
‘weeny instance a cow, maddened at the loss of her calf, of which she h 
een deprived a day or two previously, had set at naught all obsta 
confining her within the field, by clearing the hedge. As might be imag 
the evidence adduced was very contradictory. 

The jury, after an absence of an hour, returned with a verdict for the 
plaintiff—damages £2,300, to be thus distributed—£1,300 to Mrs, Millar, 
and £1,000 for her child by the deceased ; the foreman at the sume time 
declaring that the jury very much regretted to learn that the railway hedges 
throughout the country were in a very inefficient state. 
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COURT OF CHANCERY. 
(Before the Lord Cuaxce con and Lord Jusvicte Turner.) 

THE LONDON, BRIGHTON, AND SOUTIT COAST RAILWAY COMPANY ¥, THK LONDON 
AND SOUTH-WESTERN RAILWAY COMPANY, AND THE PORTSMOUTH RAILWAY 
COMPANY, 

This matter originally came on before Vice-Chancellor Wood, on the 19th 
of January, on a motion on behalf of the plaintiffs, for an injunction to 
restrain the defendants from using the joint station at Landport, Portsea, 
of the plaintiffs and the South-Western Railway Company, for the booking 
or the transit of passengers and sroods destined for or coming from the Ports- 
mouth Railway, or any part thereof, except only as far as relates to the 
transmission upon the lines of railway laid down in the station, of traffic 
conveyed on the public service to or from the line belonging to the Crown, 
leading to the dockyard or other naval and military establishments at Port- 
sea or Portsmouth, The Vice-Chancellor considered that the question de- 
pended entirely upon the construction of the London and Chichester (Ports- 
mouth Extension) and London and South-Western Railway Act, 1847, and 
was a dry point of law, and refused to make any order upon the motion, 
The defendants now renewed the motion before this court, but after the 
argument had preceeded some time it was arranged on the suggestion of the 
court, that the whole question should be heard on a motion for a decree in 
the cause, and the hearing for that purpose was postponed until the Wed- 
nesday before Easter Term, the plaintiffs to be allowed to amend their bill 
in a week, and the defendants undertaking to keep an account of the traffic 
receipts of the Portsmouth or the joint line, the net profits to be dealt with 
as the court should direct, 

Mr. Rolt, Mr. Wilcock, and Mr, J. H. Taylor were for the plaintiffs ; Sir 
R. Bethell, Mr. Giffard, and Mr. Bagyallay for the South-Western Railway 
Company ; Mr. T. C, Simpson for the Portsmouth Railway Company. 





SreAM Sruprinc.—The first month of 1859 has terminated with 
improved inquiries for steamship property, both for purchase and 
hire; supporting the opinion expressed in our late reports, that, in 
the last year, the lowest point of depression had been reached by the 
shipping interest of this country. During a protracted period the 
trade alone offered the most obtainable employment for 
steam vessels; and now, whilst that demand is increasing, it also 
begins to extend to foreign stations. Of the largest class of serew 
steamers, however, many are being laid up for want of remunerative 
freights, in addition to those already on the look out for charters. 
A few shipbuilders have entered into contracts for new steamers ; 
but the majority of the building establishments are not desirous 
of immediate engagements. Several sales of moderate sized screw 


coasting 


steamers were etlected in January; and although we cannot an- 
nounce any advance in money value, the tone of the market for this 
description of property is more hopeful than it has been.—F rom the 
Circular of Messrs, Alfred Brett and Co. 
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JOHNSON’S MACHINERY FOR MAKING BOLTS AND RIVETS. ee OF SCREW VESSELS. 


PATENT DATED 24TH JuNE, 1858. PATENT DATED 28TH JuNE, 1858. 











SAAS 


emma: im? <7 a 
nm | +i SC UW. 


li 


ATT NUL 


iii) ra 
Ls 


(nn Tt 


ll " 


Hi tome « 


eal 


KS | 


all 


EAM TAA HAN AAA 











UWyr aca 

























































| 


| 
| In this invention, a communication to José Luis, of Welbeck-street, 
Cavendish-square, the screw in steam vessels is placed on the frame- 
Tits invention, a communication to J. H. Johnson, of 47, Lincoln’s- Micro-Puorocrarny.—Perfect portraits of only a sixteenth of | work A, which slides on two guides a, a, placed on the sternposts 
inn-fields, relates to an improved combination of machinery for | an inch in diameter, and groups of ire in a circle of less than one- | B, B, of the vessel. To descend into the well a box C is arranged 
pressing bolts and rivets, either hot or cold, and to a safety apparatus | eighth of an inch have been for some time made for the microscope. | 4nd buttoned to the framework after opening a valve e to permit the 
for throwing the machine out of gear when the strain upon it becomes | The Photographic News observes :—“ In war the most elaborate in- | water to enter in the box by degrees as it descends till it rests on the 
excessive. structions might be carried in a button or the head of a pencil-case, | Supports D, D, and the framework A is fixed to the guides a, a, by 
Fig. 1 represents a complete plan of the bolt and_rivet-making | and the General or Secretary of War needs but a magnifying glass | means of two bolts b, b; the valve e, before-mentioned, is then shut, 
machine, and Fig. 2 isa side elevation of the same. T is a common | to save the use of spies, and men from hanging; the whole archives and by means of a hand pump F, the water is emptied out of the 
bed plate of cast iron, which carries at one end the driving or first | of a nation might be packed away in a snutf-box.” box, into which a man can now get by passing through a chimney 
motion shaft A, upon which is mounted the spur pinion B, by the Tie SANITARY QuESTION ABROAD AND at Home.— The pro- C’. When in the box he turns a screw G, which causes the cylinder 
intervention of a safety piece composed of shears capable of cutting gress of the sanitary question in England is watched with great | H to move; the cylinder has a close fitting cap of india-rubber, As 
the bolts which alone make fast the e* B on the shaft A. The | anxiety by the whole of the civilised world. Some American engi- | 800% 88 the cap presses strongly against the rundle belonging to the 
driving shaft carries also a fly whee’ D, and the two pulleys E, E, | neers have visited this country, to examine for themselves. Mr, | S4Ppports D/, and he is sure the joint is stopped, which he may be by 
to which motion is imparted by a driving strap from any prime Chesborough, of Chicago, has’ reported to the authorities of that | tng a tap h, placed for that purpose, he unscrews a fastentng A/, 
mover. The large spur wheel F driven by the pinion B is fast upon | town since his return, and is now carrying out a system of sewers which allows the water in the cylinder i and in the tube of the 
the shaft G, which carries the cams H, H. These csms work the on a plan devised after full examination into the whole question, shaft I to run into the box C, whence it is draw n by the pump F, 
levers O, O, which actuating in their turn the slides N, N, and dies | Earthenware pipe sewers will be adopted for all branches. The before mentioned; the cylinder H is then fixed to the box C by 
Q, Q, fitted thereon, produce the necessary pressure for making the | engineer in New York is also using earthenware pipes to a large | ™eans of nuts c/, c/, and the bolts c”, c’’; the cover g is then re- 
head of the rivet or bolt. The eccentrics J, J, also carried by the | extent. We also happen to know that earthenware pipes and _soil- moved, thus permitting an examination of the inner part of the 
same shaft G, accomplish the backward or return stroke of the pans are sent out and are disposed of and used in large quantities in cylinder H, and shaft I, and the cushions J, in which it rests. If it 
slides N, N,w hen the completed bolt or rivet is allowed to fall by | Australia. The make of earthenware sewer and drain pipes in is necessary to change or repair the cushions the shaft 1 is pushed into 
its own gravity after it has been pushed forward by the end of the | England alone is upwards of twelve miles lineal per week, and-of | ® certain position, the screws which hold the cushions J on the stern- 
advancing bar, which is about to take its place for the formation of soil-pans about 1,000 per week ; that is, 624 miles of sewer and | Posts are removed, then a sling is. placed on the shaft I, which is 
a second bolt or rivet, and also accomplish the advance or forward drain-pipes, and 52,000 soil-pans per annum. Land drain pipes are rested in the ordinary manner by means of a chain brought through 
—— —_ ey when = po 4 are a to press — of course not included. — Builder. ee = po a red ery ae J hn or bya = 
e portion of the bolt or rivet, which under the pressure of this ei pi - 7 ‘ “us J is drawn out of the e 0 2 sternpost ; it cz ren b 
nad is destined to form the head. The eccentrics K. K, also carried TRIAL Prir or THE Neraut.—The Nepaul screw steamer, built slipped along the shaft and slung by the aid af two ring screws. 
the shaft G, impart motion to the rods F, F, which actvate the for the Peninsular and Oriental Company by the Thames Iron Ship- | ‘The two bolts K being removed, the cushions can easily be with- 
slotted lever arms u, u, whose action is to determine that of the pall building Company, was tried in Stokes Bay on the 29th ult. She | drawn. 
oon the ratchet wheel W, carried on the axle of the cylinder or ran the measured mile four times, with the following results :— ~ = 








grooved feed pulley x, and of a toothed wheel y, which communicates : M.S. Kuots, . - : a ° 

its motion to a similar wheel y', actuating a second upper cylinder First Peddie = « 12°857 TRAMW AYS IN Tri LAND.—Sir R. Ferguson has obtained leave to 
or grooved feed pulley. It is between the first pulleys « that the } mene ee eee Average, 12} knots. bring in a bill to facilitate internal communication in Ireland by 
bar passes, and the length of bar which is desired to pass is capable | Mouth .. .. 1c 0 G8 o means of tramroads or tramways. 





Tue Ceyvton TeLeGrarnu.—The telegraph line in Ceylon has 
been laid down cheaply. The portion from Columbo to Galle 
(seventy-two miles) has cost £3,000, or £42 per mile, and the 
seventy-two miles from Columbo to Kandy about the same price. 

Tue Cicar SreamMer.—The double conical steamer, which has 
been built in Baltimore, U.S., has been tried, and with a steam 
pressure of 56 1b. per inch has attained a speed of about twelve miles 
an hour. This does not look like crossing the Atlantic in six days, 


of being regulated each time by fixing the rod F on the slotted lever 
arm « at different heights, and making other modifications in 
accordance therewith. The antifriction rollers « fitted on the rods 
L, L, by the stud bolts 4, 6, are intended to receive the pressure of 
the cams M, M, carried by the shaft G. These rods L, t actuate 
the toggle or knee joints Z, which put in motion the shears for 
cutting off the required lengths from the bar, and the slides R, R, 
which retain and hold in position the detached length of bar during 
the time that the pressure is exerted for forming the head of the bolt |_| Tae New Russtan Treaty. — The treaty of commerce and | whilst it is not probable that the vessel could carry sufficient coal to 
or rivet; d, d, are wrought-iron cross beams for the purpose of | navigation with Russia, which was signed at St. Petersburg on the ross at all : 

strengthening and supporting the cast-iron brackets g, g, and leave | 12th inst., has been printed to-day. It gives British subjects equal oe : 
a space for the slides R, R, to work in. The two smail levers s, s, | rights with those of any other foreign nation, and provides that the 
under the influence of the springs ¢, ¢, act upon the slides R, R, for | ports of each country shall be free to the other. British vessels are 
the purpose of returning them back again to their places. The pieces | to be on an equality with Russian in all respects, except as regards 
¢, c, serve to regulate the pressure of the dies, which are retained and | the coasting trade, on which each country is still to reserve theright 


Vacuum, 24; steam, 21; revolutions, 74. Her main draught of water 
was 15} ft. There was a strong wind blowing, with a heavy sea. 
| On the return home she was put under canvass, when she averaged 
134 knots, with fore and aft canvass set, and topsails unclewed. 
The Nepaul left on the 1st inst., under the command of Captain 
Hicks, or her station in the Mediterranean in connection with the 
India and China mail route. 


AvsTRALIAN CoAt.—The Newcastle Coal and Copper Company, 
of Sydney, New South Wales, are shipping coals, at their staiths at 
Newcastle (seventy miles from Sydney), at 12s. per ton; delivered 
in Sydney at 18s. per ton. These coals are exported to India, China, 





held in position by the pressing screws fs, f. of making its own regulations. Vessels from Great Britain, how- pecans &e., and can be supplied to the extent of 3,000 to 4,000 
ever, may break bulk at any number of Russian ports, and may also | ODS W eekly. 
= —_ - — —— 2 - > * o . . > . ‘ - ™ saad , e ea° 
load at any number. Freedom of residence and equality of taxation Tue Space BY Sr. Pavu's.—Why should not the hiding-up of 


British Corumpta.—Notwithstanding the small quantity of gold | with Russian subjects is accorded, together with exemption from | St. Paul's by civic Vandalism and covetousness be stopped by the 
yet shipped from Fraser River and the difficulties which have at- | military or municipal service and forced loans, except for owners of | country taking the piece of ground as a site for the monument to 
tended the mining operations, there is little doubt of the existence | real estate. Consuls may be appointed to all ports and towns. | Wellington? In the cathedral the proposed erection will be one of 
of large and rich deposits, which, with increasing settlement and | Means are to be taken by each Power to punish persons introducing | many memorials of our generals: without, it would stand, as it 

mproved modes of working will be eventually attained. Gold is | goods with fraudulent trade marks. The Jonian Islands are to share | ought, a remembrance of the great warrior of our history, seen by 
reported in plentiful supply in the Lillovet country, averaging from | the advantage of the treaty. It is to be for ten years, and ratifica- | hundreds for one who would ever enter the Consistory Court to look 
five to fifty dollars to the hand daily. Atthe ast dates, gold dust | tions are to be exchanged in London within six weeks from the | at it, and fitly placed as a pair to the conqueror of Peace—Sir Robert 
was plentiful among the miners. 12th of January. Peel.— Correspondent of the Builder. 
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TO CORRESPONDENTS. 


Norice.—Four volumes of Tue ENGINEER may now be had ready bound. Vol. I., 
price 20s.; Vols. 1/L, IV., and V., price 18s. each; covers for binding cach 
volume, price 2s. 6d. each, can also be had. Orders received by the Publisher, 
163, Strand. 

*,* Jt is aivisable for correspondents to give initials rather than general signa- 
tures, as “ Constant Reader,” “ Subscriber,” &c. dc. 

We have several queries of correspondents in hand, to which we will endeavour to 
give answers next week. 

EnGIngER (Ipswich).— The address of Dr. John Dauglish, at the time of the ixsue 
of his patent, was Great Malvern. We presume a line addressed to him to care 
of Messrs. Carr, biscuit bakers, Car-.isle, would reach him. 

C. D.—Had you given the velocity of the flow of water, the question would have 
been very easy. That must be determined by measurement or by calculation 
Jrom additional aata. 

J. W—The solid contents in cubic inches of the iron work teing determined, divide 
by 3°806 for cast iron, or by 3592 for wrought iron. The quotient is the 
weight in lbs. Or multiply the solid inches by *263 for cast iron, or by 279 
Jor wrought iron. 

8. F. (Oldham).— We have been unable as yet to furnish a complete reply to 
your question, The iron imported from British America is made, we lLelicve, 
Jrom magnetic ore, and is converted with charcoal. 

A Mercuant.—It is dificult to give you an answer through this column. 
will send your address you shall have a note. 

Mr. Hamer, in his note to us of the 5th inst., omitted to enclose the directed 
envelope to which he refers; we ave therefore stili without his address. Will 
he be good enough to send it to us? 

W. R.— We have made the inquiry, and find that you can use the patent without 
liadility to the parties named. 

E, W. (Bath).—We are much cbliged to you for the correspondence with the 

*ustmaster-Gen-ral that you have been good ensugh to forward to us. We 
regret that you should have had so much trouble with the index. We have had 
a communication from the postal authorities in consequence of your letter, and it 
appears that a new rule is in operation with reference to printed matter 
accompanying newspapers other than as a supplement. The difficulty will be 
removed by making for the future the index a supplement to the current number 
with which it is issued. We believe yours was the only instance last week in 
which @ surcharge was made, which, under the circumstances, was @ very un- 
reasonable one, 


Ty ym 





WARMING BY STEAM. 
(To the Editor of The Engineer.) 
Six,—In answer to your correspondent of last week, “ G. H.,"" I beg to 
inform him that Thomas Tredgold published an work, “ Princi- 
ples of Warming and Ventilating" public buildings, &c., &c., by steam, 
which your correspondent, I think, will find answer his purpose. ‘There 
is a small work in Weale's series, by Tomlinson, “On Warming and 
Ventilating," which also treats of warming by steam, but not to any 
extent. G, GREEN. 
1, White Horse-lane, Mile End-road, Feb. 10, 1859. 








CONDENSING STEAM. 
(To the Editor of The Engineer.) 
Sm,—Can you or any of your numerous correspondents inform me of the 
best means of condensing high-pressure steam, say 35 1b. per square inch, 
the water from which to be kept separate from any other water which 
might be used ?—also the quantity condensed from a 150-horse engine ? 
Middlesbro’-on-Tees, Feb. 8th, 1859. T. J. 





RUSSIAN RAILWAYS. 
(To the Editor of The Engineer.) 

Sir, —Can any of your readers inform me what railway works are now in 

course of construction in Russia, and who are the accredited agents (if 

any) in this country ? Rs. 
Feb. 8rd, 1859. 

[The Grand Russian Railway Company have undertaken the construction of 2,585 
miles of railway in five lines. The first will extend from St. Petersburg to 
Warsaw, a portion being now in working and the remainder in active construce 
ton; Second, a@ branch from this line to the Prussian frontier towards 
Konigsberg; Third (the great line), from Moscow, by Koursk, to Theodosia 
n the Crimea; Fourth, a branch from this line to Liebau on the Baltic; 
Fifth, the line from Mosene to Nijni-Novgorod, this line being also now in 
construction. The agents of the company are Messrs. Baring Brothers. 
The director-in-chief is Mr. C. Collignon, at St. Petersburg.) 





THE TUBULAR SYSTEM. 

(To the Editor of The Engineer.) 
Sm,—Having carefully read the various interesting letters by Mr. C. W. 
Williams, which have appeared in your columns on the subject of tubular 
boilers, I now most respectfully beg to inform you, that in the year 1833, 
when the late Mr. John Gray was experimenting upon the evaporating 
power of the various qualities of coal and coke, he had the tubular boiler 
divided into three separate compartments, and the boiler also was uncon- 
nected with the fire-box. 

The temperature of the water supplied to each compartment, the 
quantity evaporated, the quantity and quality of the coal and coke con- 
sumed, were all carefully noted down, and these experiments were also 
conducted with various degrees of draught, with such satisfactory results, 
that he was subsequently induced to undertake another course of experi- 
ments with flues of a very different form and construction, 

I have been induced to send you the above brief particulars, from Mr. 
Williams appearing to be under the impression that such experiments had 
never been undertaken previous to those of Messrs, Wood and Dewrance. 

If you deem the above facts worthy insertion, yoa will confer a favour 
on yours, respectfully, Joun Row.anp, 

11, Wellington-terrace, Brighton, Feb. Sth, 1859. 





MORTAR PRACTICE. 
(To the Editor of The Engineer.) 
Sm,—Mr. Robert Mallet, in your last number (Feb. 4, 1859), says, “ It is 
important to grasp pletely the hanics of wave movement.” 

Now, to help a student towards this end, will he inform me what is meant 
by “the blow or pulse upon the surrounding air (by shell explosions) 
moving twith a velocity about equal to that of sound in air?” And, secondly, it 
is also said, “'The quantity of elastic matter in motion (at any moment 
after explosion) must, by the general law of the conservation of vis viva, be 
equal to that in the original generating sphere, to whose cubic area that of 
every subsequent spherical shell must be equal also at the instant of equal 
density.” 

Will he also explain this to an humble earnest student ? 

Feb. 4th, 1859. 





8, E. P. 





SUBMARINE CABLES. 
(70 the Editor of The Engineer.) 

Sin, —I would propose the following method of making an electric 
cable to obviate the difficulty of submerging and danger of over tension, 
where it may hang over chasms or precipices in the depths of the ocean, 

Ist. The core, or the copper wire cord, to be well insulated with gutta- 
percha, and then all overlaid with a thin covering of small spun yarn— 
say altogether five-eighths of an inch diameter. 

2nd. Then provide a machine to make a strong well-tarred rope, at 
least 2} in. diameter—the rope to be made in the manner of a whip thong 
laid round a mandril 1 in. in di:meter; the mandril to have a spiral 
groove—the groove to pass, say once round in about 3 in. in length of the 
mandril; the groove to contain the electrical cord, so that when the 
machine is in motion, overlaying the mandril with the outside strong 
hempen casing, the mandril will have a circular motion, unscrewing itself 
out of the casing, and leaving the electric cord in the centre in the form 
of a helix, so that, when any considerable strain is put on the entire 
cable, the core part, being in the form of a helix, would simply elongate 
without straining of the electric cord itself; and, further, there would be 
® cavity alongside the helical cord, which would of itself buoy the cable 
sufficiently to prevent any strain in the submerging. J. 8. 

Sheffield, Feb, 7th, 1859. 





SUGAR MILL. 
(To the Editor of the Engineer.) 
S1m,—Can any of your readers inform me whether there is such a thing as 
a sugar mill which will grind sugar as fine as the finest flour? and if so, 
who is the manufacturer of the same ? 
An answer through your columns will much oblige. 


4th Feb. 1859. R. R. 





MEETINGS FOR THE WEEK. 


InsTITUTION oF CiviL ENGINSERS.—Tuesday, February 15th, at 8 p.m., 
discussion upon Mr. Jameson's paper “Un the Performances of the Screw 
Steamship Sahel, fitted with Du Tremblay's Combined Vapour Engine, and 
of the Sister Ship Oasis, with Steam Engines worked expansively, and 
provided with Partial Surface Condensation.” 

Society oF ARrts,—Wednesday, 16th February, at S$ p.m., “On the 
Society of Arts’ Union of Institutes and the Examinations connected there- 
with,” by Mr. Harry Chester. 

Roya. Iystirvrion.—Friday, 11th inst. at half-past S pm. “On 
some Architectural Questions,” by Edmund Beckett Denison, Q.C., M.A. 

Royat Instrrvution.—Friday, 18th inst., at half-past $8 p.m., “On 
certain Auditory Phenomena,” by Somerville Scott Alison, M.D. 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown; each line afterwards, sixpence. The line averages ten words; 
blocks are charged the same rate for the space they fill. Al single adver 
tisements from the country must be accompanied by stamps in payment. 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mz. Bernanp Luxton; ali other leiters and 
communications to be addressed to the Editor of Tas Enotneenr, 163, Strand, 
W.C., London. 
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INDIAN RIVER NAVIGATION, 

Tuey have, in America, a river of 1,600 miles length—the 
Ohio—of which it has been said that it is dry for one-half 
of the year and frozen for the other half. In India, the In- 
dus, although never frozen, opposes, at some seasons, nearly 
as great difficulties in the way of navigation. Fed by the 
melting snows from the mountains of Cabool, Cashmere, 
_and Thibet, the Indian rivers rise from February to July, at 
which time they are at their height; but from July to the 
middle of October they fall—often, very suddenly—and 
more gradually up to the middle or end of November. 
During December and January they are at their lowest 
stage, and navigation, excepting by boats of exceedingly 
light draught, is impossible. The East India Company 
established a steam flotilla on the Indus, we believe, in 
1843, and since 1851 a mercantile line has been in suc- 
cessful working. The boats, built by Mr. Laird, of Liver- 
pool, draw, when laden, from 2 ft. to 2 ft. 7 in., and are 
sometimes loaded to 3 ft: 3 in. They ply regularly to 
Mooltan, 800 miles from the sea (or 570 miles above Kotree, 
the proposed terminus of the Scinde Railway, near Hy- 
derabad), and have sometimes ascended 200 miles higher to 
Jhelum, whilst they have also run to Ferozepore, on the 
Sutledj. 

The Indus Steam Flotilla was lately undertaken to esta- 
blish a permanent communication between Hyderabad and 
Mooltan, and thus—with the Scinde and Punjaub Railways, 
of respectively 110 and 230 miles length—between Kurra- 
chee and Lahore, the whole distance being 910 miles. 
The first steamer of the fleet, built by Mr. Scott Russell, 
was launched December 4th last, and tried in the Thames, 
under the direction of the designer, Mr. 'T. A. Yarrow, 
C.E., on the 9th of the same month. On the 7th inst. 
a more public trial was made of the new vessel, 
between Greenwich and Erith, It is a boat in- 
tended only for the conveyance of passengers, and pos- 
sesses the distinctive features of very light draught and 
great power. It is 200ft. long and 38 ft. beam, is made 
flat-bottomed, and draws but 1 ft. 10in. when laden with 
its usual stores and 30 tons of coal, ‘The sides run 
straight for the greater portion of the length of the hull, 
the bow lines are hollow, and the stern is semicircular. 
The bottom rises astern to the 2ft. water line. All 
portions of the hall and bulkheads, with the exception of a 
few of the bottom plates, are of 3-16ths in. iron. The sides 
are vertical and 6 ft. in depth. ‘Two longitudinal bulkheads, 
22 ft. apart, or each 11 ft. from the centre, extend for 142 ft. 
amidships, and to a height of 15 ft. 6 in. from the bottom, 
forming also the sides of the cabins. These are stiffened 
and connected by four transverse bulkheads, of the same 


height and of the same thickness of iron, forming the outer | 


ends of the cabins, and separating the engine and boiler 
rooms from the rest of the boat. Along the bottom (on its 
upper side) are seven longitudinal keelsons, and two more 
on the sides, all extending the whole length of the hull. 
Three of these webs are each 18 in. in depth, the others 
9in., excepting in the boiler room, where all are 18 in. 
deep. There are seven similar transverse bulkheads, the 
whole strongly fastened with angle iron. The hull, therefore, 
although light, is of great strength, and as for draught, 
may challenge the American craft, of which it is boasted 
that they can run over a meadow after a heavy dew! ‘The 
hull is, in fact, a light iron tank, displacing some 400 tons. 


The mode adopted for stiffening is known as Mr. Scott | 


Russell’s longitudinal system, and was applied by him in 
the construction of the Cleopatra steam yacht, built for 
El Hami Pasha. 
adopted in the wonderful American boats aforesaid, which, 
being built of wood, have a stout central wooden bulkhead 


or keclson, some 6 ft. in depth, along the whole length of | 


their flat bottoms. In referring to American steamboats, 
however, we must correct the statement in several of the 


morning papers that the new vessel under notice resembles | 


them in her appearance. Although having some points of 
construction in common with them, there is scarcely any 
resemblance in the gencral appearance. 

The new boat of the Indus Steam Flotilla (it has no 
name) is driven by one of Mr. Scott Russell’s triple 
cylinder engines, working a pair of small paddle-wheels. 





; 13 miles. 





The principle, indeed, is the same as that | 


The engines have been worked to 688-horse power, the 
speed of the vessel being then 13 miles an hour in still 
water. The cylinders are of the oscillating kind, the 
centres of their trunnions occupying the angles of an 
equilateral triangle. The framing, of wrought iron plates, 
is of a corresponding form, but there is an evident want of 
stability in the attachment of the upper cylinder, It is, 
indeed, extremely doubtfui if there is the slightest practical 
advautage in the use of this cylinder; the majority of the 
swiftest American steamboats—for referring again to 
which we must beg the pardon of our readers—have only 
a single engine. ‘Two appear to answer all purposes in 
ocean navigation ; why should they not on the Indus? The 
momentum of the paddle-wheels practically prevents the 
recurrence of dead points where double engines are used, 
whilst steamships with single cylinder engines are now 
running on the Atlantic at a very fair rate of speed—at 
least 13 miles an hour. 

We cannot forbear calling attention to the fact that, on 
the trial of December 9th, it should have taken 688-horse 
power to drive this boat, of only 70 square fect immersed 
section, at a speed of 13 miles an hour. Making all proper 
allowances for the disadvantages attending a-first trial, it 
must be said that the immense power exerted did not yield 
anything like a corresponding effect. We have known 
1,244 effective horse power to drive a boat of 123 ft. im- 
mersed section (drawing 4 ft. 9 in. of water) at 18 statute 
miles, or 153 knots an hour; nor was this considered an 
unusual performance. 688-horse power, then, should have 
driven a vessel of 70 square feet of section at the same 
speed. And yet the resistance at 18 miles is twice and 
two-thirds (13% = 2197 and 18* = 5832) greater than at 
In the proportion above stated, 466-horse power 
should carry a vessel of 123 square feet immersed section 


| at 13 miles an hour, whilst at that speed 266-horse power 


should have been sufficient for a vessel of only 70 square 
feet of section. ‘To drive a vessel of the same immersed 
midship section as the Great Eastern at 13 miles an 
hour, would, at the rate of the Indus steamer, require 17,200- 
horse power; whilst at 21 miles (18 knots), the highest 
estimated speed, the same proportionate expenditure would 
require no less than 72,240-horse power, or more than six 
times that provided! On the trip of the 7th inst, the small 
paddle-whceels of the Indus steamer, when running at about 
12 miles an hour, were making thirty-six revolutions per 
minute. A very large proportion of the power was evidently 
lost in‘ churning the water. Were the wheels of twice their 
present diameter and the stroke of piston twice the present 
length, we are confident a much better result would be ob- 
tained. In the case of the boat with 123 square feet of section, 
the wheels were 30 ft. in diameter, 11 ft. face, dipping 2 ft. 
6 in., and made twenty-four revolutions per minute. Some 
of the light-draught American steamers (really our reader 

must have patience with us, but so mach stress has been laid 
upon the resemblance of the Indus boat to the American 
river steamers) have wheels of 46 ft. diameter. ‘The New 
World, running on the Hudson river, has, if we mistake not, 
44 ft.6 in. wheels and a single engine of 15 ft, stroke, the 
boat being upwards of 400 ft. in length. Wheels of 38 ft. 
and 40 ft. are common, whilst sixteen revolutions per 
minute are considered as good speed. Similar proportions, 
we are confident, must be ultimately adopted in the Indian 
steamers. 

The new steamer hasa long and shaiiow rudder, worked 
from a wheel placed on the upper deck and nearly amid- 
ships. The bottom of the rudder is a few inches below the 
bottom of the boat, but is so hung as to rise freely should it 
strike any obstruction. Owing to the great proportionate 
length of the rudder to that of the boat, the latter can be 
turned in twice its own length; of course, however, at a 
corresponding expenditure of power. On the last trip, four 
men were at the wheel, which, even under their united 
strength, did not appear to move too easily. It is not pro- 
bable cither that any considerable proportion of the strength 
of the steersmen was lost owing to the considerable distance, 
nearly 125 ft., from the wheel to the rudder. In practice, 
two men at a wheel 250 ft. from the rudder, are sufficient 
to steer the largest steamer across the Atlantic. As long 
as the tiller chains run easily (being drawn through sheaves), 
the wheel may as well be placed forward, and the steers- 
man entrusted with the look-out, as appears to be the 
arrangement intended in the new Indus steamer. 

rhe cabins of the new boat are very lofty—no less than 
9 ft. Gin. in depth, and are well arranged for ventilation—an 
important consideration in the scorching climate of India; 
the mercury ranging often from 110 deg. to 116 deg. in the 
Valley of the Indus. The woodwork of the cabins is of teak 
well varnished, and the furniture is of a simple and appro- 
priate character. 

Seven more steamers of similar construction, and sixteen 
supplementary barges, are to be built immediately ; whilst 
fifteen of the former and thirty of the latter are contem- 
plated for adaily service between Hyderabad and Mooltan, 
None of the remaining boats will be put together in Eng- 
land, but shipped in sailing vessels in pieces, and set up on 
the Keainarce Island, in Kurrachee Harbour, To build a 
steamer of the description of that under notice, and to ship 
it to India end get it started there, requires fourteen months ; 
a year being allowed in the contract, in addition to the time 
required for conveyance to India. We understand that in 


| the remaining steamers heavier iron will be used in the hull. 


Exclusive of the bulkheads, there are but about 10,500 
square fect of iron plates in the hull, weighing, at the pre-* 
sent thickness, but 35 tons. ‘To double their thickness 
(making them 3-8ths in.) would sink the vessel but 2 in. 
deeper. Had the plates been of steel, like those building 
for the Ganges and other rivers, 3-16ths in. would be an 
ample thickness ; but we are afraid that iron of that gauge 
will not long withstand the action of the immense power 
contained in the new boat. 

The fuel used on the trial trips was “ patent fuel,” of 
which 24 lbs. were estimated to be consumed per horse one 
per hour; one tou sufficing to drive the bout 18 miles at 
12 miles an hour. In India, the Scinde coal is costly, 
and of inferior quality, containing a large quantity of sul- 
phur ; wood, most likely, therefore, will be used, as it is 
upon the steamers already running on the Indus, Without 
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an artificial draught of some kind, it will be difficult, with 
this fuel, to work up to anything like the full power of the 
engines. 

The steamers will work either singly as passenger boats, 
or as tugs for one or two barges. 
it will be towed astern; whilst with two, one will be 
lashed to cach side, in which position the whole may be 
more easily steered. With 500 tons of cargo in tow, the 
boat is expected to make 8 miles an hour, 

We have spoken with some freedom of this experi- 
ment vessel of the Indus flotilla, but not with the wish of 
disparaging in any manner the skiil of her designers or 
constructors. As she is, she is a staunch, well-built, power- 
ful boat, such as cannot fail to earn for her owners a hand- 
some revenue in the Indian waters. In India, where 
thousands of travellers and millions of tons of rich freights 
await the introduction of inland steam navigation upon an 
extended scale, steamboats of almost any kind indeed are 
certain of success. Judged strictly, however, as a work of 
engineering, exccuted under the direction of the ablest 
talent and with the most perfect mechanical appliances in 
England, we cannot forbear saying that the plan of the 
new steamer is capable of great improvement. ‘The resist- 
ance of the hull through the water appears excessive, whilst 
the application of the power is certainly wasteful. The 
proportion of useful effect to the force exerted is indeed 
singularly anomalous. We are confident that if, in future 
boats for the same service, the hull were lengthened to 
cight times the width of beam (38 x 8 = 304 ft.), the wheels 
doubled in size and worked at one-half their present speed, 
and the engines constructed to work at not more than 
400-horse power, equal speed, and a far more economical 
result would be obtained. We are certain that the boat 
would steer as well as now; whilst, if a separate and in- 
dependent engine and shaft were provided for each wheel 
(as in certain other light-draught steamers with which we 
are acquainted), the boat might be made to turn within its 
own length. An artificial draught, too, should be provided 
for the furnaces. Steel, too, is now unquestionably the proper 
material for light-draught steamers ; and we are confident 
that, within a few years, the cost per ton of steel plates 
will be little, if any, greater than that of wrought iron. 

At this time, when so much attention is being directed 
t », and such important results depend upon, the extension 
ct in.and navigation in India, it is important that the best 
plans of boats be adopted. 

We are only beginning to learn of what our new empire, 
with means of cheap communication, is really capable. 
Whilst, in the United States, 7,000,000 acres of culti- 
vated cotton lands produce 8,000,000 bales of cotton 
2 inually, India cultivates (if we can use that term) double 
tie extent of cotton land, and produces nearly 5,000,000 
bales yearly, almost wholly for home consumption. With 
oganised culture, the aid of British capital, proper clean- 
ing, and good outlets to market, what extent of cotton 
supply may we not look for from India! It is estimated 
that 180,000 native boats of 10 tons each are employed in 
the inland channels about Calcutta, and that by these con- 
veyances 1,700,000 tons of merchandise are moved annually. 
Whilst the Indian General Steam Navigation Company is 
paying upwards of 100 per cent. upon its capital, it is esti- 
mated that there is still abundant employment for 300 
more steamboats on the Ganges alone. The Indian cor- 
respondent of the Times says of this estimate, “ Nor is the 
figure wouderful, if we recall the number on the Missis- 
sippi, and remember that if the Ganges is smaller, it flows 
through a territory with a population of 350 to the square 
mile, an export trade of £16,000,000, and an internal 
trade without measure.” In view of these facts, the eapital 

f the Oriental Inland Navigation Company is being in- 
reased from £250,000 to £500,000, with’ the object of 
sending out additional steamers. The rising importance of 
North-Western India will of course attract a considerable 
amount of similar enterprise to the Indus. The provinces of 
Scinde and the Punjaub abound with rich and varied pro- 
ducts. ‘The climate is suitable to the growth of every kind 
of English grain; and indigo, cotton, silk, sugar, ginger, 
t»bacco, and linseed, are produced in abundance. There 
are manufactures of -silk and cotton, real cashmere shawls, 
and other goods; whilst these provinces furnish a large 
export trade also in saltpetre, salt, wool, horns, hides, and 
tallow. To such a region, the extension of an ample, 
organised service of economical and expeditious steamers 
is of vital consequence. 
RAILWAYS IN TURKEY. 
that we shall have ever finished 
True, a great deal of that kind of work 


Ir is uscless to think 
making railways. 


has been done in England; bat we are learning more and 
more every year the fact that England forms but an ex- 
ceedingly small part of the earth's surface. In Jndia, 


where, after all, we have only just established a real com- 
mercial footing, we have already nearly 5,000 miles of rail- 
Way in a greater or less degree of progress. We have sent 
more than £75,000,000 in Ameri towards the 
construction of the gig 


y 
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cash to ea, 
antic railway syst 

States and Canada, £8,000,000 more are being made up 
for the establishment of a great national system of railways 
m Australia. Africa, of which so little has been known, 
ig, already tapped by a railway in Egypt; and others are 
being pushed at the Cape and in Algeria, Spain, so ex- 
elusive and uncommercial, has in all neariy 2,000 miles 
of railway in working and in construction. French 
capitalists are carrying on a scheme embracing nearly 
3,000 miles of railway in Russia. A nearly equal exte ut 
is projected in Austria, in addit to the lines already 
opened, Numerous lines of considerable importance are 
in construction in South America—more particularly in 
Brazil and Chili. And in rich and degenerate, but now 
improving Turkey, not less than eight railway concessions 
have been I 
jected lines, 

Our readers are aware that the Ottoman Railway, ex- 
tending from Smyrna seventy miles south-easterly to 
Aidin (Asiatic Turkey), and the Danube and Black Sea 





Railway, extending from Kostendjee, on the Black Sea, | 


Where one is attached | 





ems of the United | 


granted, embracing about 3,000 miles of pro- | 


thirty-five miles westwardly to Tchernevoda, the nearest 
point on the Danube (European Turkey), have been 
for some time in construction. The concession for the 
first-named line is of an extremely liberal character, it 
being perpetual, subject to the right of purchase by the 
Ottoman Government, upon agreed and equitable terms, at 
the end of fifty, seventy-five, ninety-five, and every sub- 
sequent twenty years; a dividend of 6 per cent. is 
guaranteed for fifty years; all Government land and 
materials to be taken and made use of by the company 
gratuitously ; all materials for constructing, working, and 
renewing the railway to be imported duty free; the 
Government engaging not to grant any concession for any 
competing line, whilst the company is left with the un- 
restricted power of management. By arecent pamphlet from 
the pen of Sir Macdonald Stephenson, and devoted to the 
consideration of the practicability and advantage of railway 
communication in European and Asiatic Turkey, we learn 
that Smyrna contains a population of 160,000, of which 
70,000 are Greeks and 42,000 Europeans of different coun- 
The imports of the place in 1857 were of a value of 
£2,447,493, and the exports £2,397,342. The tonnage 
inwards and outwards was in 1856, 869,380 tons. The 
harbour is one of the finest in the world. The present 
communication with Aidin employs 10,000 camels and 500 
mules, at an annual cost of £400,000, whilst 20,000 more 
camels are employed in carrying produce from points in the 
interior to the sea. 

The Ottoman Railway, after reaching Aidin, is to be 
extended north-castwardly to Afyon Kara Hissar, the centre 
of the opium region. The whole length of the line will 
thus be 300 miles. 

The principal interest, however, attaching to Turkish 
railways is in respect of the communication which they 
will furnish between Western Europe and India. If we 
draw an “air line” between London and Bombay, we shall 
see that we are something like 1,000 miles away from it at 
Gibraltar, and nearly 1500 miles off at the Straits of Babel 
Mandeb. A direct route would take us through Ostend, 
Munich, Vienna, and thence, to avoid crossing the Black 
Sea, through Constantinople and down the Euphrates 
Valley to the head of the Persian Gulf at Bussorah, or per- 
haps Korna, a few miles above. The passage of 1,600 miles 
thence to Bombay could be made in steamers. An almost un- 
interrupted railway communication now extends from 
Ostend to near Belgrade on the Danube, a distance of nearly 
1,000 miles. By more direct lines of a total length of 505 
miles, yet to be constructed, this distance will be reduced 
toabout 910 miles. From Belgrade on the Turkish fron- 
tier, a line of railway of 500 miles is to be constructed 
by the way of Adrianople to Constantinople, the concession 
of the portion beyond Adrianople having been already 
made, we believe, to Mr. Robert Wilkin, of Constantinople. 
From Scutari, opposite Constantinople, to Korna or Bus- 
sorah, at the head of the Persian Gulf, is a distance of 
about 1,300 miles. Portions of this line have been con- 
ceded or promised to Messrs. Landon, Price and Edwards, 
and to the Euphrates Valley Railway Company. Beyond 
the port on the Persian Gulf a line would be subsequently 
extended for 550 miles through Persia, and for the same 
distance through Beloochistan, to the Indus, whence by the 
lines reaching southwardly and south-castwardly, uninter- 
rupted railway communication would be established 
between the English Channel and India, a distance of 3,810 
miles to the Indus, and of about 5,000 miles to Calcutta. 
The time occupied on this route need not exceed a week, or 
ten days at the most. Of the whole system, 1,800 miles 
would run through European and Asiatic Turkey, and of 
this at least 600 miles are likely to be built even should the 
through route never be opened, although this must be in- 
evitably accomplished in time. ‘The cost of the entire line 
to the head of the Persian Gulf, including that of those 
portions of such existing railways as would form a part of 
the through route, would be hardly greater than what has 
been the total cost of the Lendon and North-Western, or 
say forty millions. 

Whilst it has been urged that the construction of a direct 
line from Belgrade, through the provinces of Scrvia and 
Bulgaria, to Constantinople, would be attended with con- 
siderable difficulties, there is little doubt that an alterna- 
tive line will be made by the Austrian Government from 
Temeswar, on the Austrian Impcrial Railway, south- 
eastwardly of Vienna, through the towns of Hermannstadt 
and Kronstadt to the Wallachian froatier, whence a com- 
pany are preparing to extend the line in Wallachia through 
Busco, Bucharest, and Rustschuk, at which last-named town 
a bridge would be thrown across the Danube, and thence 
the line would extend by Schumla to the Black Sea at 
Varna, whence, striking again into the interior, it would 
pass through Burgas and Adrianople to Constantinople. 
Upon the last-deseribed route, the railway would intersect 
populous and wealthy districts, and would, doubtless, be 
self-supporting, without reference to its relation to a conti- 
nentai trunk line to India. The crossing of the Balkan range 
of mountains presents the only serious physical difficulty to 
the construction of a railway between the Austrian frontier 
and the Bosphorus. 

Thus far the Turkish Government has not adopted an 
uniform system in granting railway concessions, and this 
circumstance has had some influence in delaying the intro- 
duction of capital for making railways. ‘The Government 
has signified its desire, however, to adopt such a system as 
will best attract and protect foreign capital; with regard, 
at the same time, for the internal interests of the country. 
With the expectation of a judicious amount of Governmental 
protection, lines have been projected not only from Smyrna, 
via Aidin, to Afyon Kara Hissar, from Kostendjee to 
the Danube, but also from Constantinople (Scutari) to Sivas, 
650 miles; from Samsoon, on the Black Seca, to Sivas, 220 
miles; a line of 890 miles down the Euphrates Valley ; one 
of 100 miles from Salonica, at the head of the Gulf of Salo- 
nica, north-westwardly to Monastir; besides the line from 
Constantinople to Adrianople, 160 miles; that from Varna 
to Rustschuk, on the Danube, 150 miles; and the Great 
Northern line of 400 miles to Belgrade. Of this extent 
of some 3,000 miles, it is proposed first to construct 
about 750 miles, including the Ottoman and Kostendjee 
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lines, now in progress, The line from Constantinople to 
Adrianople; 100 miles of the Great South-Eastern (Asiatic) 
line, via Ismid and Akserai, towards Sivas ; 100 miles from 
the Black Sea at Samsoon inland to Amasia; the line from 
Aleppo to Seleucia, 90 miles ; that from Varna to Schumla, 
40 miles; and that from Salonica to Monastir, 100 miles, 
ave all proposed for immediate construction. The Samsoon 
and Amasia line is conceded or promised to the Central 
Asia Railway Company ; that from Varna to Schumla, to 
Messrs. Posno and Charnaud; and that from Salonica, to 
Messrs. Abbott and Grace. We have already mentioned 
the concessionaires of two or three of the other lines. The 
lines thus proposed for present construction are estimated 
at £10,000,000, a sum the expenditure of which it is pro- 
posed to spread over three years. 

The unequalled natural wealth of Turkey, and its entire 
dcstitution of all means of communication, are facts which 
alone promise abundant success for a considerable system 
of railways. Unlike India, Turkey has no navigable rivers ; 
whilst the irregular ranges and groups of mountains which 
break its surface, and the natural want of energy in its 
people, render even its present trade a matter of some 
surprise. When capitalists have satisfied themselves of the 
advantages offered by ‘Turkish railway enterprise, we may 
properly look forward to a wide field of engineering and 
constructive employment, which these works must furnish ; 
and, besides, a large accession to our trade, and immense 
advantages in vastly increased facilities of communication 
with India. How long ago was it when a voyage to 
Caleutta occupied six months? What greater wonder, 
then, than the reduction of the time of this journey to seven 

ays! 





THE CONSERVATION OF SEWAGE. 

THE treatment of sewage has certainly become one of the 
most important problems in engineering and especially 
chemical science. Despite its somewhat repulsive character 
as a popular topic, its commercial consequence, hardly less 
than its sanitary importance, has already raised it to the 
level of general discussion. So far as the composition, qua- 
lities, and quantities of the London sewage are concerned, 
they have been carefully ascertained. We appear to have 
all the data required—but how to apply them? With 
little need of more light on the conditions of the problem, 
we seem to be practically as far as ever from its proper 
solution. 

We are making progress, however, in one respect. The 
most competent authorities now agree in the belief that 
sewage in its ordinary condition should never be suffered to 
form—that the rainfall upon, and the excreta from, our 
towns should never be permitted to mix’ together. ‘This 
separation is the starting-point at which only we may 
properly commence. Rainfall by itself needs no purifica- 
tion. ‘To pollute it for the sake of purifying it afterwards 
is absurd. More, the matters by which it is now polluted 
in our sewers would be worth millions, if rescued for the 
purposes of agriculture. Town sewage, as has been ob- 
served by an able authority, instead of being refuse to be 
discharged, is property to be administered. If collected and 
treated simply as a commodity, all the sanitary conditions 
involved in the matter will be necessarily fulfilled. Liebig, 
who has so ably pointed out the value of the excrementous 
matter of sewage—matter which can only be fully utilised 
by first protecting it from any admixture with water—has 
also told ws, what is now so well established in chemistry, 
that with the exception of a certain quantity of carbon and 
hydrogen, which are excreted through the skin and lungs, 
we obtain in the solid and fluid excrements of man and 
animals all the elements of their food. Urine, of which 
more than 1,000,000 tons or 50,000,000 cubic feet are wasted 
yearly in the sewers of London, contains in one pint, both 
in kinds and quantities, about the amount of chemical in- 
eredients which go to constitute one pound of wheat, ex- 
clusive of the carbon, oxygen, and hydrogen, which the 
plant derives from rain and the atmosphere. The fertilising 
matters contained in urine and fzces, if washed away with 
the rainfall, not only poison our vital air in their putrefac- 
tion, but are in themselves almost irretrievably lost. Col- 
lected in dilution, their bulk would forbid their transporta- 
tion to the farming districts. Look at the extent of this 
dilution. The London sewage proper, including the 
50,000,000 gallons of water pumped daily into the town, 
is about 225,000—perhaps one-quarter of a million—tons 
daily. The rainfall upon the whole area of 59$ square 
miles, and after making full allowance for evaporation and 
absorption, is at least as much more. The fall of rain is 
restricted, however, to but about 150 days in 365, whilst of 
the total fall, two-thirds are thrown down in but one-eighth 
of the whole number of days in the year. Of the whole 
average daily amount of 500,000 tons of rainfall and 
sewage, the nitrogen contained in the animal excreta 1s 
estimated at only 234 tons, equal to 283 tons of ammonia ; 
and on days of heavy rain, this is sometimes diluted in 
nearly 4,500,000 tons of water! An amount of manure 
comparatively so sinail, suspended in a medium so vast and 
variable in quantity, cannot be profitably carried. Mr. 
Glassiord, an able practical chemist, estimates the average 
value of such sewage at three farthings only per ton, a rate 
which would hardly carry it one mile by railway ; and yet 
this rate upon say 170,000,000 tons yearly (about the 
amount produced) would yield £530,000, which is about 
the value at which the useful elements of the sewage have 
been estimated separately. ; 

In attempting the chemical precipitation of the mineral 
and organic matter contained in this vast aggregate of 
sewage, about two-thirds are lost, as are also the most 
valuable gaseous elements, which are driven off or wasted 
in the supernatant liquors. ‘The operations carried on at 
Leicester fully bear out this estimate : whilst the cost is there 
found to be nearly 13s. per ton of the dry deposit produced, 
the product is valued at only 17s. ; and, even although it has 
been offered at but 3s. per ton, immense quantities remain 
collected and unsold. 

If the mineral and nitrogenous matters of sewage could 
be collected in their original concentrated form, they would 
not only possess great available value, but the waste water 
of the town would be no longer contaminated by their 








putrefaction. This separation, in the first instance, must 
be eventually enforced. In the recent report of Dr. Ander- 
son and Mr. Bateman upon the means of deodorising the 
sewage of Glasgow, the exclusion of excrementous matter 
from the sewers is stipulated as the only condition upon 
which it can be profitably manufactured into manure ; 
whilst treatment ior deodorisation simply, it shown, 
would cost the city from £6,000 to £105,000 yearly. Ina 
very able pamphlet lately issued by Mr. Glassford, the 
collection of the exercta in its original state is insisted upon 
as the only means of frecing the ‘Thames from the pollution 
to which it is at present subjected, and of producing from 
the polluting matter a valuable manure, the manufacture 
and sale of which would realise a splendid annual revenue, 
after paying all charges. Upon the same point, Liebig, 
Dr. Playfair, Mr. Campbell, Dr. Letheby, and other 
chemists, agree fully upon the importance of the segrega- 
tion of the night soil and urine from the sewage. Mr. 
F. O. Ward, in a letter, which has recently appeared, says, 
“sowage and rainfall, though valuable when separate, the 
one to fertilise land, the other to scour streams, are 
rendered worthless by admixture. Each spoils the other 
—sewage rainfall by pollution—rainfall sewage by dilu- 
tion. ‘The mixed mass is too vast and variable for econo- 
mical distribution over fields, too foul and fetid for 
advantageous (safe ?) delivery down streams.” And again, 
as the principle to which he has been led in the considera- 
tion of the question, “ ‘The whole of the rainfall is due to 
the river, the whole of the sewage to the soil.” 

Of what use is it to protest against the scheme adopted 
by the Board of Works? Yet it is condemned by nearly 
all who have paid any attention to the sanitary and 
chemical conditions involved in the sewage question. As 
a mere engincering work, devised simply for the removal 
of the sewage, it will, doubtless, answer its purpose ; but 
when we ask what is to become of the sewage after re- 
moval, the engineers are dumb. When will it reach the 
sea ? and what will become of it there? These they cannot 
answer. ‘The report on the Glasgow sewage, just referred 
to, shows that the suspended matter in the Clyde—its 
course having been carefully measured by floats, which 
were watched day and night—is, at spring tides, no less 
than a week in descending 2} miles on the river, and that 
it is a fortnight after leaving Victoria Bridge before reach- 
ing the mouth of the river Cart, a distance of only six 
miles! What, then, will become of the millions of tons of 
putrescent matters discharged into the Thames, whether at 
Barking Creek or Sea Reach? ‘The antiseptic nature of 
sea water will effectually resist all tendency to mixture 
with this mass of pollution. Will the lower Thames be 
purer than the inner harbour of Marscilles, the most filthy 
receptacle of town sewage anywhere in Europe, not ex- 
cepting the Bay of Cadiz, or the gutters at Cologne? Will 
it be purer, indeed, than was the town portion of the river, 
when, only last summer, it took our legislators by the nose, 
and stamped disgust upon half the faces in London ? 

Whilst the drainage scheme is already commenced upon 
an estimate of more than £3,000,000, with a prospective 
annual charge of from £100,000 to £200,000, it is entirely 
clear that it must sooner or later be superseded by some 
plan for collecting separately those portions of the sewage 
of such deadly essence when wasted, of such beneficent 
productive power when saved ; whilst, with such separation, 
the rainfall not only might, but properly ought, to be per- 
mitted to fall at once by its natural course into the river. 
We do not see how we are to escape the mortification of 
some day beholding the spectacle of our great drainage 
works, like the Roman sewers, in hopeless ruin—a mortifi- 
cation which must be deepened by the reficction that, un- 
like their ancient models, ours did not fulfil their purpose 
according to the best knowledge which prevailed in their 
time. Before many years shali have clapsed, these works 
will be universally regarded as a reproach upon the scien- 
tific knowledge, commercial spirit, and practical skill of 





















our day. As Mr. Ward has observed, in thus mixing our 
sewage and rainfall—the former rich with its freight of | 
ammonia and phosphorus, the latier by itself pure—we 
shall have made “a worthless unmanageable mixtere, | 
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“When we mine the 7 involved in |: 
separating sewage and treating its mineral, organic, 
and gascous matters, we sl b larmed at the | 
simple changes which it will require in our house water- } 
closets and domestic management. The ements re- | 





quired are not only entirely consisten 
promote, decency . 
health. On every consideration of social, sanitary, and 
commercial improvement, these changes should be first 
determined and immediately undertaken ; why not, indeed, 
at the expense of the metropolis, rather than that of in- 
dividual houscholders? That a system totally different 
from that in progress mist be adopted is ec rtuin; and the 


more it 1 the is determined the 
better. 
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MINE INSPECTION, 


SEVERAL of the recent mine explosions have brought 
facts to light that speak ill for our system of mine inspec- 
tion. We have heretofore taken occasion to point out 
the singular anomaly of inspectors giving evidence 
of the bad condition of great catas- 


mines after some 
trophe, but neglecting to cite any steps they had taken 
to prevent the cecurrence of such accident, and declining 
any responsibility in connection with it. It is a fact, in- 
decd, that the doctrine of non-responsibility is one held, 
if not by all mine inspectors, at any rate by a large ma- | 
jority of them, and one they very jealously guard. Their | 
attitude in courts of inquest upon colliery accidents has 
struck us as singular. They gencrally appear as indepen- 
dent witnesses, clear of the remotest identification with the 
catastrophe concerned. ‘They are fortunate in having gene- 
rally been before juries who seem never to have awoke to 
the idea that they had any responsibilities in connection | 
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with the matter of inquiry ; but with the.growing tendenc) 
to fix the blame and pecuniary damage of preventible acci” 
dents on those implicated in their production, actively or 
passively, it is strange if this doctrine of non-responsibility 
go much longer unchallenged. 

lo not hint at th 
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ineking mine-inspectors responsibie for the details oi jail) 
working ; that would be as absurd as unjust. The colliery 
owner mediately, and his servants immediately, are the 
responsible partics in that matter, such things being only 


under their controul; but in the general and permanent 


arrangements of a mine—things cognisable by the 
inspector at his visits, and things which cannot 


be misrepresented to him—another rule ought to hold. If 
men work with unlocked lamps or use naked lights in 
dangerous situations, the viewers primarily, and the owners 
remotely, are or ought to be responsible for such negli- 
"But if there be a bad or defective system of venti- 
lation—or, as is alleged to be the case with 241 of the 
Scottish mines, no ventilation at all—then we think that 
the inspector who permits such a state of things is, or 
ought to be, responsible for the consequences that result 
from the defect. It seems outrageous that an inspector 
should, at an inquest, coolly state that he knew the mine 
in question was dangerous, as only 500 cubic feet of air 
were supplied where 1,000 were needed. Where the 
utility of inspectors at all if the first requisite of safety 
is not secured by their visits ? 

Then, it savours to us of downright negligence for such 
an officer to escape responsibility by stating that he knew 
nothing of the condition of some pit when a great explo- 
sion has just happened. Yet this was the case in the two 
greatest calamities that have overtaken the mining world 
for many years past. Such an avowal amounts, in our 
estimation, to a complete self-condemnation, and ought so to 
have been taken by the coroner’s jury. Only such neg- 
ligence could come out of such non-responsibility. 

But to talk of executing such an office as that 
of mine-inspector without responsibility for the 
safety of mines is really to reduce the whole system 
to a useless sham. ‘The responsibility is the only 
sufficient guarantee possible for the performance of the 
duty. An inspector may be most industrious in the exa- 
mination of his mines, may be most accurate in his observa- 
tions, and most indefatigable in the enforcement, by all 
persuasive means, of the conditions of safety ; but if safety 
to the operative miners is not the result, cui bono? The 
abstract knowledge of what is safe or unsafe is not worth a 
rush unless it leads to the practical means to secure life. 
No office of trust can be properly performed without 
the responsibility of its agent. Any honest man will con- 
fess that, however unpleasant the truth, he needs a stimulus 
like this to keep him up to the proper point of alertness and 
vigour in the performance of a duty on which the well-being 
of others depends. 

It has been openly argued that at least one of the mine- 
inspectors has so large a district as to make it impossible 
for him to search out and fix neglect upon offending parties 
if he himself were in a position to be implicated. If this be 
true, there is something radically wrong in the constitution 
of the district or of the office ; and either the former needs 
bringing within working limits, or the latter arranging on 
a new basis. If the office of mine-inspector, after neara 
century of experiment and a large increase in the number 
of inspectors employed, is practically so inoperative as 
that, some sweeping and immediate change is urgently 
demanded. 

It seems, indeed, that a consciousness of needed change 
is present in the minds of the inspeetors themselves, and 
was influential with them at their recent annual meeting 
at Harrogate. In the absence of any official report of the 
procecdings there, private reports are in circulation, convey- 
ing notions of anything but unanimity except in the nega- 
tion of all practicable schemes for the increase of inspec- 
torial usefulness and responsibility. We 
hoped for a more profitable result, especially after such a 
period of anusually frequent and fatal accident. It were 
to be wished tl 
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Coal Mines is about to expire, it is to be hoped that the 
improvements will be introduced in a new measure, whic] 
| the past has demonstrated to be necessary. We hope to se 
nit inspectors not acting as witnesst l nquests after 
accidents have happened, bat rather employed in effectually 


preventing their occurrence. If districts are too large, why, 


by all means, lect them be narrowed within practicable 
limits. ‘This done, and every aid being afforded that past 
experience has suggested, as a guarantee for the efficient 
performance of the inspector’s duties, we must have him 
made responsible within just and reasonable limits for 
the safe working of mines within his district. There 
j are, too, minor matters of improvement which require 


attention, and which in Scotland are being well venti- 
lated already. Indeed, there seems a general awaken- 
ing to the vast und rapidly growing importance of 
our mining interests, and to the need of surround- 
ing a branch of industry so beset with dangers and 
so liable to appalling accidents with all the guarantees that 
prudence and experience can suggest. As one means for 

curing so desirable a result, it has been very prudently 
be made to secure a better represen- 
interests in the House of Commons. 
At present there seems to be only one member of the House 
who is at all fitted by position and information to be con- 
sidered a mining representative. This is clearly a misfor- 
tune, and it will be the wisdom of those whose interests are 
concerned specially to look to the improvement of the legis- 
lative element in its mining aspect, and not of those 
specially interested merely, as mines occupy so important 
a national position with us, and are well worthy national 
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care; and the more so from the extreme technical nature of 
most of the questions concerning them. A mere popular 
acquaintance with their necessities and requirements is not 
sutlicient to ensure wise legislation for them. Nothing but 
identification with their interests, and a thorough 
acquaintance technically with the subject, by at least a 
moderate proportion of the Legislature, can ensure the 
desired improvement of the Coal Mines’ Inspection Act 
when its continuance comes before the Legislature, or 
guarantee such successive measures as shall make our mine 
management all that it ought to be. 








GEOLOGISTS’ ASSOCIATION. 
February 8. 
Rev. T. Witrsuier, M.A., V.P., in the chair. 

SEVERAL donations were announced. About forty members were 
clected, including Messrs. James Brunlees, C.E., Joseph Burton, 
Brackstone Baker, Sidney Crawshay, G. G. Francis, F.G.S., John 
H. Fuge, F.R.A.S., Samuel Highley, F.G.S., S. Lott, M.A., Matthew 
Moggridge, Dr. T. L. Phipson, Edmund St, Aubyn, and R. 
W. Williams, F.S.A, The names of several honorary local secre- 
taries were announced. 

An address was delivered by Hyde Clarke, D.C.L., V.P., on the 
organisation of committees of geological survey from the members 
of the association. He pointed out that the peculiar formation of 
these islands, in their great variety and intermixture of rocks, 
made geology almost a national study, as compared with coun- 
tries composed of great and uniform depositions, The existing 
geological societies, except the Royal Cornwall Geological Society, 
occupied only a limited district ; and it is only by means of such 
a society as the Geologists’ Association that the country can be 
occupied. Mr. Clarke described the great national geological 
survey and the invaluable services rendered by that department’; 
and he showed that in those districts which have been already 
mapped out there is much to be discovered, and which, by means 
of local committees, could be recorded, and that in those districts 
not mapped out the committees would greatly assist the depart- 
ment. Mr. Clarke pointed out, as a case of recent discovery, the 
announcement of Mr. E. W. Binney, president of the Manchester 
Geological Society, that he had this year discovered lias in the 
neighbourhood of Carlisle, as geologists had lost sight of it 
between Cheshire and the Clyde. As the first step in such an 
organisation, a committee of the association should be formed to 
arrange the local sections and committees. 

The first duty of a section is an easy one, because the materials 
are in the libraries of the members, and that is, to report on the 
state of the geological survey and records of their district. Their 
next tusk is to consider what deficiencies have to be supplied, and 
what objects of inquiry are open to them, In some districts they 
will find but little is needed, except to record new discoveries as 
they arise; but in most they will find that there is a wide field for 
minute delineation of the geological features, of which the ordnance 
maps only give the broad outlines, in some cases compressing the 
history of thousands of years and the details of several strata 
within one coloured band. As greater strength is obtained, and 
the zeal of our members is encouraged, we shall obtain an extent 
of record not yet reached by any government or in any country ; 
for it is to be hoped the time will come when such superficial in- 
dications will be pourtrayed, and the township and parish maps of 
the tithe commutation survey be made available for the registration 
of the geological features. 
| The yearly reports of the sections and committees will furnish 

this association with a mass of facts, invaluable to geological 
science and of national importance, assisting and extending the 
Government survey, and creating for this association a solid repu- 
tation. Thus we shall become one of the recognised scientific 
bodies, and attain a degree of influence which will increase our 
means of doing good. It will be readily seen that for the promo- 
tion of such a great object we shall not only have sympathy but 
support, for all those interested in the practical applications of 
geology will, on public or private grounds, give us their co-opera- 
tion, and the number of these are many, for they include persons 
interested in agriculture, mining, building materials, and in all 
the resources of our soil. As our labours will have a practical 
result, so will they receive practical support. There is not a land- 
owner of any position but who knows the value of eflorts which, 
| by increasing knowledge, add to the value of the surface of his 
land, or make known resources in its substrata. Thus, too, that 
large and important class of scientific agriculturists, the new profes- 
sion, as it may be termed, of farmers, have an interest in our suce 
cess, for some distant discovery may be the means of providing fresh 
supplies of limes, sulphates, phosphates, and of the valuable mineral 
constituents of the cultivable soil. To the architect and engineer the 
| investigation of stone, slate, marble, clay, lime, cement, sand, and 
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There are many manufacturers who require clay, flints, and china 
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} many features of great interest to theoretical and economical 
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The publication of discoveries of fossil , thereby completing our 

| paleontological records. 

An account of all operatic which have laid bare the surface or 
penetrated beneath it, as min quarries, wells, pits, railway and 


road cuttings, tunnels, landslips ; and these will aiford many mat- 
ters of record, 

Obs 
water. 

Thermal observations on the surface and in mine shafts, and of 
superficial and subterranean waters. 

Electro-magnetic observations on mineral lodes—an important 
branch of stady—for which there have, as yet, been limited oppor- 
tunities. 


rvations on the wells, springs, and subterranean strata of 


Records of earthquakes in particular districts, as those carried 
on by that zealous labourer in the field of science, Mr. Drummond, 
of Comrie, in Perthshire. 

All phenomena affecting the surface should be recorded. Thus, 
near the sea, the erasion of the shores—a matter of deep interest— 
on our eastern coasts will be watched, and new cases of deposition 
examined. The like operations of rivers should be studied. Then 
there are evidences of recent abrasion on some of our mountains, 
which are worthy of notice. So, too, further evidence of boulders, 
glacier scratches, and ancient abrasions will be contributed, of 





water-worn surfaces, footsteps, and other local indications, 
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The effect of agricultural operations on the surface should be 
studied—as the removal of stagnant water by drainage, the inter- 
ference with water courses, the mixture of soils and alteration of 
colour, the removal or extension of woods—all matters of interest 
in the investigation of the phenomena of geological pursuits, 
and which will contribute to meteorology. 

The result of special inquiries into the properties of the build- 
ing stones of the district, or of researches for metals, minerals, 
fuels, manures, raw materials, or building substances found else - 
where in analogous formations. 

As the system becomes organised, these reports will be published 
in the loca] journals, and contribute valuable information ; while 
important facts selected therefrom, and included in our yearly re- 
port printed in our transactions, will make the scientific world 
acquainted with the progress of our knowledge. 

The chairman confirmed Mr. Clarke’s observations on the geo- 
logical advantages of these islands, and referred to Yorkshire and 
the Isle of Wight. He dwelt on the practical advantages of geo- 
logical knowledge, and alluded to Dean Buckland’s detection of a 
mason placing a defective stone on the top of a spire at Oxford. 

Mr. Mackie approved of the proposition of survey committees 
in connection with the association, but feared that in some districts 
there would be a difficulty in obtaining men of adequate know- 
ledge. 

Mr. P. L. Simmonds spoke at some length on the value of eco- 
nomic geology, and the desirability of extending the operations 
of the association to the colonies. 

Mr. Bollaert was glad that some of his South American friends 
had joined, and hoped that many communications would be re- 
ceived from abroad. He promised papers for the transactions. 

Mr. F. W. Beaumont, in rising to propose a vote of thanks to Mr. 
Clarke for his paper, took the opportunity to remark that he 
knew several districts where the formation of this association 
would be hailed with great satisfaction. He considered that it 
would be of very great use in the mining districts generally— 
South Wales, Cornwall, Staffordshire, Neweastle, Scotland, &c.— 
whence much valuable information might be gradually aceumu- 
lated, with a view to which, and as a guide to the members gene- 
rally, he teok the liberty of suggesting that it would be highly 
desirable to have Mr. Clarke’s paper printed and circulated. Mr. 
Beaumont also deemed it desirable that all contributors should 
be recommended to make their communicated information a mere 
statement of dry facts, unadulterated with conjectures or opinions, 
which, however, might be advantageously appended. 


SOCIETY OF ARTS. 
Wednesday Evening, February 9th. 
Mr. Witiiam Hawes, Member of Council, in the Chair. 
Tue following gentlemen were duly elected members of the 
society: —Messrs. R. A. Grear, John Hisson, Rev. David 
Laing, M.A., F. B. McKinlay, M.D., George Peel, C.E., R. Sim- 
kins, and James Williams. 

The paper read was ‘On the Utilisation of Waste Substances,” 
by Mr. P. L. Simmonds.} After stating that, in his opinion, the 
subject in its collective form had not received that attention which 
its importance demands, the author said that he would group the 
various waste substances of which he was about to speak under the 
three general divisions of animal, vegetable, and mineral. After 
noticing a large number of animal substances which were utilised 
in some way or other, he passed to the consideration of the im- 
portant subject of finding a substitute for guano, remarking that 
fish, the source of guano, naturally suggested itself. The waste 
material trade of London, in London and other large towns, in 
worn-out garments and rags, was brought under consideration, 
which led to the discussion of the infinite variety of matters used in 
the manufacture of paper—a subject which he treated at some 
length. Passing to vegetable substances, the employment of 
the refuse of cotton formed a prominent feature. Waste bread, and 
such similar substances, it appeared, was used very largely in Paris 
for making tooth-powder. ‘The care taken in collecting valuable 
waste metals was then described, as well as a mode for recovering 
metallic tin from waste tin-plate, by which a considerable saving 
was effected. 
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LITERARY AND PHILOSOPHICAL SOCIETY 
OF MANCHESTER. 
Quarterly Meeting, January 25th, 1859. 

W. Farrparten, F.R.S., &c., President, in the Chair. 
Avaustus DE Morgan, V.P.R.AS., &c., Professor of Mathematics 
in University College, London, and Arthur Cayley, Esq., F.R.S., 
&c., were elected honorary members of the society. M. Auguste 
le Jolis was elected a corresponding member. 

The following gentlemen were elected ordinary members of the 
society :—Mr. Thomas Carrick, Mr. James G. Lynile, the Rev. 
W. N. Molesworth, M.A., Mr. Henry Wilde, Mr. Richard Eadson, 
Mr. Thomas Sowler, Mr. James Dorrington, Mr. Henry Alexander 
Hurst, Mr. John Slagg,jun., Mr. George Mosley, Mr. William J. 
Rideout, Mr. James Thompson, Mr. Thomas Brittain, Mr. John 
Wiiliam McClure, Mr. M. L. Tait, Mr. Edward Coward, and Mr. 
John Watson. 

Mr. Joseph Baxendell, F.R.A.S., was elected a member of the 
council, in place of the late Rev. H. H. Jones. 

The President congratulated the meeting on the presperous 
condition of the library, paying a high tribute to the zeal and in- 
dustry of the honorary librarian, Mr. F. Ekman. ‘The etfort: which 
had been made to obtain an exchange of published transactions 
with learned institutions, at home and abroad, had been attended 
with great success, so that at present the most important of the 
scientific periodicals were in the possession of the society. 


ASSOCIATION OF FOREMEN ENGINEERS. 
On Saturday last, the Associated Foremen Engineers met at the Bay 
Tree Assembly Rooms, City, for the purpose of electing a president, 
in the place of the late Mr. Sheaves, and for the transaction of the 
ordinary business of the society. There was a very large attendance 
of members on the occasion ; and Mr. Briggs, librarian, having been 
voted temporarily to the chair, proceeded to comment upon the 
severe and unexpected loss which, as individuals and associates, 
they had sustained in the death of Mr, Sheaves, who, he said, was 
one of those disinterested individuals {of whom there are not too 
many in the world—who do good for the sake of doing good, and 
who do not calculate upon the amount of gain which may be ex- 
pected to arise from a particular course of conduct—an unselfish 
man, in short. Mr. Briggs next invited members to nominate a 
successor to the deceased president, and Mr. Ross proposed Mr. 
Keyte, who, however, at once, and decidedly, declined the intended 
honour. It would not be possible for him, he said, to «attend to 
the duties of the office in such a way as they should, for the ad- 
vantage of the association, be attended to, and there was a 
member present, who had done and was doing much more 
to promote its prosperity than he had done or could 


| and had 








do. Mr. Keyte then formally, and in very eulogistic terms, 
named Mr. Joseph Newton as a fit and proper person 
to become the future chairman of the society. Mr. Ross seconded 
this nomination ; and as there appeared to be but one unanimous 
sentiment in the matter, and that in favour of Mr. Newton, that 
gentleman agreed, with applause, to undertake the responsibilities 
of the position, In returning thanks, the chairman spoke very 
nearly in the following terms :—‘‘ Gentlemen, I have to thank 
you for the proud position in which you have this night placed 
me, and I, in return, promise to devote all the time and energy 
that may be at my disposal to the promotion of the interests and 
well-being of this association. It would be exceedingly improper, 
however, were I to accept the chairmanship of the society without 
paying my tribute of respect to him who has been taken so sud- 
denly from among us, and who so worthily held it before me. 
There was no one who better than he comprehended the necessity 
for friendly aid in the thorny pathways of life, and no one more 
willing to extend such aid. Many have reason to think gratefully 
of our departed friend—all reepectfully—and none can detract from 
his high and honourable character. My ambition will be to imitate 
his good qualities. With respect to the future of the institution I 
have no misgiving ; it must prosper ; it must take a higher standing 
than it has yet attained. When we consider the class of men 
from whom our members are drawn, and the sterling stuff of which 
they are made, it is impossible to doubt that anything but ad- 
vancement can be in store for this association. Mechanical science 
has progressed much during the past half century ; who shall say 
how much of that progression is not due to foremen engineers ? 
They are the ruling active spirits—the genii, so to speak—who 
convert the rude materials, which are the bases of the ingenious or 
varying machinery which distinguishes England above other 
nations, into the finished and scientifically arranged rods, levers, 
wheels, and appliances which make up the substance of all me- 
chanical arrangements.”’ 

Mr. Newton invited members who had not yet essayed to read 
papers at the monthly meetings to commence preparing some 
forthwith, and undertook to deliver an inaugural address 
himself at the next meeting. These views seemed to give 
satisfaction, and the meeting reverted to other subjects. When 
the business was nearly over, it was proposed by Mr. Keyte, 
and seconded by Mr. M. Jones, “That since Mr. George 
Sheaves had been struck down in the very prime of life, 
left a widow and young family quite unprovided 
for, it would not interfere injuriously with the dignity of this 
association if the scientific press were asked to make the melan- 
choly circumstance known to the mechanical world generally, in 
the hope that some aid beyond that which has been obtained by 
private subscriptions on behalf of the destitute family might be 
thus obtained.”” The resolution was happily carried, with one or 
two dissentient voices, and we gladly open our columns to the 
appeal. Mr. Sheaves was the head of two families. He had been 
twice married. The first family are grown up, and provided for ; 
the second, alas !—four in number—are infants, the eldest being 
eight and the youngest two years of age, and they are, with their 
mother, quite destitute. Mr, Grissell, of the Regent’s Canal Iron- 


| works, City-road, has undertaken to receive contributions for the 


bereaved family ; and we cannot but hope there will be found 


| throughout the kingdom kindred spirits to that one which is de- 


parted, and who will taste now “ the luxury of doing good,’’ by 
isting, either pecuniarily or otherwise, in the good work of as- 
sisting the mother and children. A presentation for a school or 
charitable asylum would be a valuable aid. But we leave the 
matter confidently to the consideration of foremen engineers, 
employers, and others into whose hands our journal passes, and re- 
commend it to their favour. 

Mr. John Jones, of 7, Arlington-square, New North-road, 
Islington, secretary to the association, will give any further 
particulars as to the family of Mr. Sheaves; whilst Mr. Grissell, 
in whose employ he was up to the time of death, will—we have 
reason to know—think nothing too much trouble in furthering 
their interests.*—Contributed. 
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* The Foremen Engineers may rest assured that, in soliciting the assistance 
of the Press, in the promotion of any honourable work—and, with few ex- 
ceptions it will not lend itself to any other—they will never ‘‘ interfere 
injuriously with their dignity,” and they waste their valuable time in discus- 
sing sucha point. Our friends are not too dignified to spend their time over 
** rods, levers, and appliances ;” but do they forget that the Press is more 
powerful than all the engines in the world combined, and more dignified ; 
for it controls the active mind, the others only shape dead matter. We 
entreat the Foremen Engineers to set aside all apprehension on this score. 
They form an intelligent and useful class, and will always meet with respect 
from those whose respect is worth having. There are some people too 
dignified to wear trousers, but we should be sorry to think our friends 
among the number. We heartily commend to the sympathies of our readers 
the cause of the widow and the fatherless. We know that Mr. Sheaves was 
worthily respected, and that the cause is one that deservedly merits kind 
and immediate attention. Mr. Grissell will be happy to receive any con- 


* 


tribution, large or small.—Eb. E. 
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Evecrric AND INTERNATIONAL TELEGRAPH Company.— At the 
half-yearly meeting of this company the report from the engineer 
(Mr. Latimer Clark) was to the following effect:— “ The state- 
ment of the present mileage of your system, which I subjoin, shows 
an increase of 271 miles of line and 1,009 miles of wire during the 
past half-year. The works to which this increase is due comprise 
extensions over the Kelso and Tweedmouth Branch, the Pensher 
Branch, the Filey Branch, the Hartlepool Branch, the Woodford 
Branch, and the Kendall and Windermere Branch. <A line of street 
work has been extended from the central station to Holborn and to 
Regent-cireus, and additional wires of extra thickness have been 
erected between Bristol and Plymouth, and between Southampton 
and Weymouth, the latter being in continuation of the submarine 
cable of the Channel Islands ‘Telegraph Company. The main- 
tenance and renovation of all the older lines have been very 
liberally executed, and your works are in a state of excellent 
repair. A large outlay has also been incurred in applying the 


modern improvements in insulation to your more extended 
and important circuits. In consequence of these changes, 


telegraphic business during the very trying weather of the present 
winter has been conducted with a degree of precision and dispatch 
never before attained. The large four-wire submarine cable between 
the Sutfolk coast and Amsterdam was laid during the past autumn, 
and the necessary land works were constructed for completing the 
connection with the continental system. Three of the wires are 
available for use, but as the fourth was defective, and is still under 
repair, the cable has not yet been taken out of the contractors’ 
hands. The works in progress comprise extensions over the Ports- 
mouth Railway; the Sears, Dumbarton, and Helensburgh Rail- 
way; the Caledonian and Dumbartonshire Junction Railway ; the 
Crewe and Shrewsbury Branch, the Northampton and Market 
Harborough Branch, the Keymer Branch, the Uckfield Branch, the 
Durham and Bishop Auckland Branch, and works on the Eastern 
Counties and other railways. ‘The following is your present 


mileage :— 
Miles of line .. «os oo cc ce cf cf of ce ce ce 6,108 
Miles of wire oboe Se ee ae 66 30,733 
Number of instruments .. .. ° ee 3,024 


The revenue of the company for the last half of 1858 scarcely bore 
a favourable comparison with the corresponding of 1857. A dividend 
of 6 per cent. per annum was, however, declared. This company 
has now been established thirteen years. 





THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


2438. Marc ANTOINE FRANcoIs MENNoNS, Rue de I'Echiquier, Paris, “ An 
improved system of railway brakes.”"—A communication from Claude 
Arnoux, Paris.— Petition recorded 2nd November, 1858. 

2740. Ricuarp Lamine, Hayward’s Heath, Sussex, ‘‘ Improvements in 
purifying gas, and in turning sulphuretted hydrogen, carbonic acid, and 
ammonia, or their compounds, to profitable account.”—Petition recorded 
lat December, 1858. 

2962. Fraeperick WILLIAM TuRNER, Foxhole Colliery, Swansea, Glamorgan- 
shire, ‘‘ Improvements in steam engines, condensers, and steam boilers, 
and in promoting combustion in the furnaces of the same.”—Petition re- 
corded 27th December, 1858. 

2968. Aprauam Lyons, Finsbury, London, “ Improvements in travelling 
bags.”—Vetition recorded 28th December, 1858. 

8. James WALKLAND, Green-lane, Sheffield, Yorkshire, “‘ An apparatus for 
lighting cigars and tobacco.” 

18. Isaac Woop, Charing-cross, London, ‘‘ Improvements in cutting and 
finishing corks, and in machinery used for such purposes.”—A communi- 
cation from Henry F. Cox and Alexander Millar, New York.—Petitions 
recorded 1st January, 1859. 

106. Witu1aM Besnetts, Tuckingmill, Cornwall, ‘‘ Improvements in mecha- 
nism used for preventing accidents when raising or lowering skips, 
baskets, or apparatus, particularly applicable to mines.” 

117. WILLIAM WiLson, Newcastle-on-Tyne, “Improvements in machinery 
for felting bodies of hats and b ts."—A ication from J. S. 
Taylor, Danbury, Connecticut, U.8.—Petitions recorded 13th January, 
1859. 

128. Josepn Eccurs, Blackburn, Lancashire, ‘* Improvements in the manu- 
facture of articles from clay earths for building purposes, as substitutes 
for such articles as are usually formed of stone and other materials ” 

130. Pouynice AuGusTE Virerre, Faubourg de Schaerbeck, near Brussels, 
“Certain inks applicable for engraving and lithographic purposes.” 

132. Ropert Musuet, Coleford, Gl t i ‘Impr ts in the 
manufacture of cast steel.” 

134. Ronert Musuet, Coleford, Gloucestershire, ‘An improvement or 
improvements in the manufacture of cast steel.”—Petitions recorded 15th 
January, 1859. 

136. Tuomas Eowarps, Liverpool, Lancashire, “ Improvements applicable 
to letter boxes and other like receptacles.” 

138. Epwarp Tuomas Hu@ues, Chancery-lane, London, “‘ Improvements in 
machinery or apparatus for sowing seed.”—A communication from Con- 
stant Beure and Edouart Barret, Grand-Sancy, France. 

140. SAMUEL Tuomas Cooper, Upper Clapton, Middlesex, “ Improvements 
in the use and application of artificial light.” 

142. Epwarp Brooks, Edward-street, Dorset-square, London, ‘‘ Improve- 
ments in locks.” 

144. George Coutier and Jomn Couiigr, Halifax, Yorkshire, ‘‘ Improve- 
ments in means or apparatus for washing and drying wool and other 
fibres, part of which improvements is also applicable for other purposes 
where steam, hot water, or other fluids are required to be conveyed 
under pressure through moveable connections,”—Petitions recorded 17th 
January, 1859. 

146. Jozk Luis, Welbeck-street, Cavendish-square, London, “ A new ma- 
chine for putting-on, equalising, and drying the colours on paper for 
hangings, book-binding, boarding, and fancy paper of every description.” 
—A communication from J. P. Faure, Paris. 

147. WILLIAM NEWMAN, Aston, near Birmingham, Warwickshire, ‘‘ New or 
improved furniture for window and other blinds.” 

148. Joun Foster, Lancaster, Lancashire, ‘‘ Certain improvements in ma- 
chinery or apparatus called ‘spinning frames’ and ‘roving frames’ em- 
ployed for spinning aud roving flax, tow, hemp, jute, and other fibrous 
substances.” 

149. Georgr Hami.ton, Liverpool, Lancashire, “ Improvements iu treating 
resin and resinous substances to obtain products therefrom, and in treat- 
ing the products obtained from resin and resinous matters.” 

150. Henry Gatton, Josep Hexry Bray, and Samurt Lump, Leeds, 
Yorkshire, ‘Improvements in machinery for slotting, wmorticing, 
tenoning, and cutting wood, iron, and other substances.” 

151. CHARLES DICKSON ARCHIBALD, Rusland Hall, Lancashire, ‘ Generating 
force.”—A communication from Henry Munro Paine, Wor-ester, Mass. 
152. RICHARD AKCHIBALD BRooman, Fleet-street, London, ** An improved 
silk thread, and a new fabric made entirely or partially from the same.”— 

A communication from C. Depoully, sen., Paris. 











} 
shire, 


153. Ricard Garretr, jun,, and James Kerriper, Leiston Works, 
Saxmundham, Suffolk, ‘‘An improved arrang t of bined 





threshing and dressing machine.” 

154. Joun Fawcett, Kingston-upon-Hull, “An improved preparation of 
food for cattle and horses.” 

155. Rictakp BRADLEY and WiLLIAM Craven, Westgate Common Foundry, 
Wakefield, Yorkshire, ‘‘ Improvements in machinery or apparatus for 
manufacturing bricks, tiles, and other similar articles,” 

156. WittiaM Trorrer, South Acomb, Northumberland, “ Improvements 
in reaping machines.” 

157. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements in 
air pistols and guns.”—A communication from Jacques Louis Lemaire 
Daimé, Paris,—etitions r-corded 18th January, 1859. 

159. WILLIAM AUGUSTUS FrEDEKICK PoweELL, Bristol, Somersetshire, *‘ Im- 
provements in stopping or closing jars and bottles.” 

161, Tomas CuarkE, Litchurci-lane, near Derby, Derbyshire, ‘ Improve- 
ments in the manufacture of core barrels for piles or columns used 
either for railway piles or columns, or for water pipes or sewerage pipes.” 

162. Eowarp Tuomas HuGuas, Chancery-lane, London, ‘* Improvements in 
machinery or apparatus for measuring and sorting silk and other textile 
materials.”"—A communication from Jules Veyrin, Lyons, France. 

163. JAMES Wuireugab, Halifax, Yorkshire, ‘‘ Improvements in the means 
or 1 'y for the facture of purled wire.” 

164. EBENEZER STEVENS, Patriot-row, Cambridge-road, Middlesex, *‘ An 
improved cooking utensil.” 

165. Tuomas ANDREW Evans, Queen’s-road, Bayswater, Middlesex, and 
Water JAMES Hanpscombe Roop, Arlington-square, Islington, London, 
“A new method of advertising.” 

166. WILLIAM Povuparp, Blackfriars-road, Surrey, ‘‘An improved wheel- 
skid or shoe.” 

167. Joun Henry Jouxson, Lincoln’s-inn-fields, London, “ Certain improve- 
ments in the manufacture or production of lasts, boot-trees, and clogs, 
and in the machinery and apparatus employed in the production of such 
articles."—A communication from Jules Mathieu, Paris,—Petitions re- 
corded 19th January, 1959. 

170. James Crort Retp, and WILLIAM MiLner, Liverpool, Lancashire, 
** Certain improvements in the construction of ships and vessels.” 

171. Haxvey HItLiarD and ‘THomas Cuapman, Lanarkshire, N.B., ‘ Im- 
provements in table knives, and in table knife sharpeners.” 

172. ApRatiaM Lixpo, Batignolles, France, ‘* lmprovements in manufac- 
turing soap.” 

173. Wittiam Woore, Gloucestershire, ‘‘ Improvements in implements for 
ploughing, tilling, and paring land.” 

174. Epwaxp Tuomas Huaues, Chancery-lane, London, “ Improvements 
for preventing incrustation in steam boilers or other vessels,”—A com- 
munication from Herr Vou Langen, Berlin, Prussia. 

176. SAMUEL PHILLIPS, Moseley, Worcestershire, ‘‘ Improvements in sliding 
sashes, shutters, or doors,’’ 

177. WittiAM Eowarp Newron, Chancery-lane, London, “ Improved appa- 
ratus for measuring water and other liquids.”—A communication from 
Alfred Nobel, Paris. 

173. THOMAS GREENWOOD, JOHN DatLey, and Jacos Dockray, Leeds, York- 
shire, ‘‘ Improved machmery for converting hemp and flax fibres iuto 
yarn, twine, ropes, and cordaye.” 

179. Joseru Bent, Newhall-street, Birmingham, Warwickshire, “Certain 
improvements in clasps or fastenings applicable for belts, garters, and 
other purposes.” 

180. Jameés Suanks, Arbroath, Forfarshire, N.B., “Improvements in 
mowing machines,” 

1s]. Jostan Latimer CuArk, Haverstock-hill, and Joan Muirueap, 
Gloucester-road, Regent’s Park, Middl » * Impro in electric 

telegraphs, and in the apparatus used in working the same.” 

182. HENRY Sa@ar, Broughton, near Manchester, L hire, and 

ALEXANDER SCHULTZ, Paris, ‘* Improvements in producing pink shades on 
cotton fabrics or yarns.”— Petitions recorded 20th January, 1359. 

183. Tuomas Ricnarpson, New Bridge-street, Newcastle-on-Tyne, ‘ Im- 
provements in the manufacture of manure.” 

184. Samvue. Oster, Great Yarmouth, Norfolk, and Joux Barton Bat- 
COMBE, brixton, Surrey, “‘ Improvements in apparatus for treating fish, 
so as to adapt it for manure, and using the same alone or in combination 
with super-phosphate of lime or other phosphates.” 

185. Louis Le Princg, Regent-street, London, ‘*The improvement of 
ladies’ boots and shoes, called the caméleon boot and the caméleon shoe.” 

156. GEORGE BELL HarkEs, Montague-terrace, Trinity-square, Southwark, 
Surrey, ** An improved machine for washing, wringing, and mangling.” 

187. Groner ELLIs, Collier-street, Pentonville, London, ** The improvement 
of muffs, to be called the patent reticule muff.” 

188. Joun Hick and WiuuiaM HarGReaves, Bolton-le-Moors, Lancashire, 
** Improvements in the construction of steam boilers.” 

189. KicHAkRD HOWELL, Smethwick, Staffordshire, and RicHaRD JAMES 
Wittpkr, Birmingham, Warwickshire, *‘ An improvement or improve- 
ments in taps or stop cocks.” 

191, WILLIAM WRLLS, Greenland, near Halifax, Yorkshire, ‘‘ Improvements 
in machinery or apparatus employed in spinning and twisting cotton, and 
other fibrous substances,” 
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192. ALFRED Davenport, Birmingham, Warwickshire, ‘“‘An improved 
regulating burner for gas.”"—A communication from Henry Woodward, 
New York, U.S. 

193. James CuiLps, Windsor House, Windsor-road, Putney, Surrey, ‘‘ An 
improvement in applying heat in the manufacture of artificial gums and 
teeth, and other articles composed of india-rubber, or gutta-percha, com- 
bined with sulphur.” 

194. James Hitt Hume, Broughty Ferry, Forfarshire, N.B., “ Improve- 
ments in warming apparatus for the feet.” 

195. ANDRE Jacques AMAND Gautier, JEAN GILBERT DuMAY, and Jean 
THEODORE PERSIN, Paris, “ An improved manure,” 

197. James Newman, Birmingham, Warwickshire, ‘‘ Improvements in the 
manufacture of chains.’’ 

198. Bernanv Lautu, Surrey-street, Westminster, “‘ An improved mode of, 
and improved machinery for, rolling plates, bars, rods, and shafts.” 

199. Joun Eowarps, Aldermanbury, London, “ Improvements in the manu- 
facture of buckles.”— Petitions recorded 21st January, 1859. 
201. Davip Mosetery, Chapel Field Works, Manch , “Impr 

the manufacture of india rubber thread.” 

2. Epwarp Dorsett, Old Broad-street, London, and Joun BENNINGTON 
BiytTu#, Minerva-place, New Cross, Kent, “‘ Improvements in the distil- 
lation of oil from coal tar, and in apparatus for preserving timber there- 
with.” 

205. Witutam Epwarp Newros, Chancery-lane, London, “ Improved ma- 
chinery for cutting files.”—A communication from Milton D. Whipple, U.S. 

207. CurisTiAN Suakps, Philadelphia, Pennsylvania, U.S., ‘‘ Improvements 
in breech-loading repeating fire-arms.”—J’etitions recorded 22nd January, 
1859. 
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Patents on which the Stamp Duty of £50 has been Paid. 


273. Epwarp Scuiscukar, Halifax, Yorkshire.—Dated lst February, 1856. 

279. ANoREW LAMB, and JOHN RonaLps, Southampton, Hants.—Dated Ist 
February, 1856 

419. CnaRLes Scott JAckson, 
February, 1356. 

416. STEPHEN Fircuew Cox, Bristol.—Dated 19th February, 1856, 

310. MicuaeL LeoroLD PARNELL, Strand, London.— Dated 5th February, 

iA 


Cannon-street, London.—Dated 19th 


327. James Epwarpd Durcx, Wandsworth, Surrey.—Dated 6th February, 
1856. 


343. Joun Etce and Samvgt Fietcuer Corram, Manchester.—Dated 9th 
February, 1856. 

354. Wittiam Horatio HarrieLy, Fenchurch-street, London.— Dated 11th 
February, 1856. 

358. GEORGE TOMLINSON BovusFIELD, Sussex-place, Loughborough-road, 
Surrey. — Dated 12th February, 1856. 





Notices to Proceed. 


2169. Joun Manxntna, Cambridge, and Tuomas Pavt, Houghton, Hunting- 
donshire, ‘‘ An improved stone staff to be used in dressing millstones, ”"— 
Petition recorded 29th September, 1858. 

2173. Tuomas Britt, St. Thomas-terrace, Church-street, Old Kent-road, 
Camberwell, Surrey, ‘‘ An improvement in the propelling of st b ” 

2174. Joseru Wricut, Birmingham, Warwickshire, ‘‘ Certain improvements 
in the mode of arranging and moving fire bars for locomotive puddling 
and other furnaces.”—Petitions recorded 30th September, 1858. 

2189. Sir Epwaxp Be.cuer, Charing-cross, London, ‘‘ Improvements in the 
manufacture of telegraphic cables.”— Petition recorded lst October, 1858. 
2192. Joseru Rocens, Queen-square, Bartholomew-close, London, ‘‘ Im- 

provements in submarine electric telegraph cables.” 

2194. WituiaM Brierey, sen , Cleckheaton, Yorkshire, ‘‘ Improvements in 
looms for weaving carpets and other fabrics.” 

$197. Henry Grorce Coins, Paternoster-row, London, “ Improvements 
in the production of blocks or surfaces to be used in printing.” — Petitions 
recorded 2nd October, 1858. 

2211. Joun Harcourt Brown, Abbey Mills, Romsey, Hampshire, ‘ Im- 
prov ts in the facture of projectiles.” 

2216. Moritz Jacony and Freperic Rainrorp Ensor, Nottingham, “ Im- 
provements in the manufacture of bobbin net or twist lace, and other 
fabrics made in twist lace machines.” — Petitions recorded 5th October, 1858. 

2219. Georee CoLLier, Halifax, Yorkshire, ‘‘ Improvements in winding 
machines.” - Petition recorded 6th October, 1858. 

2243. CuarRLEs Wititam Lancaster, New Bonc-street, Westminster, 
London, “‘ A metal or metallic alloy, especially adapted to the manufac- 
ture of fire-arms and ordnance.”—’etition recorded 8th October, 1858, 

2249. CuarLes Epwarp Buu, Wells, Norfolk, ‘‘ An apparatus for contain- 
ing and preserving articles of value from loss or damage in cases of ship- 
wreck.” —Petilion recorded 9th October, 1858. 

2275. JEAN ALEXANDER Gassk, Paris, “ Improvements in railway brakes, 
and in apparatus for working the same.” 

2277. Maurice SautrER, Boulevart Montmartre, Paris, ‘ Improvements in 
air-engines.”—A communication from Mr, Joseph Gill, Marsala, Sicily.— 
Petitions recorded 12th October, 1858. 

279. HENRY Parker, Sledmere Castle, East Riding of Yorkshire, ‘‘ An im- 
proved apparatus for the cultivation of land and other agricultural opera- 
tions.” —Petition recorded 13th October, 1858, 

2298. WittiaM Epwarp Newton, Chancery-lane, London, “ An improved 
construction of cabin or state-room for steamboats and other vessels.”— 
A communication.— Petition recorded 14th October, 1858. 

2308. LauRENT Marcus, Algiers, Africa, ‘‘ An improved reaping mazhine,” 
—Petition recorded 16th October, 1858. 

2363. Richarp WALLER, Baker-street, Portman-square, London, ‘“ Im- 
pr ts in obtaining motive power, and in apparatus connected 
therewith.”—Petition recorded 22nd October, 1858. 

2398. Tuomas ALMonD, Pickering-place, Paddington, Middlesex, ‘‘ Improve- 
ments in furnaces for the better combustion of smoke.”—Petition recorded 
27th October, 1858. 

2412. Pierre Brunoy, Paris, “An improved mode of manufacturing 
cocks.” — Petition recorded 29th October, 1858. 

2553. Manvet Leopoip Jonas Lavater, Strand, London, ‘ Improvements 
in the manufacture of mats, coverings for floors, and other surfaces, and 
other cellular articles when india-rubber compounds are used.”—Jetition 
recorded 13th November, 1858. 

2592. RICHARD ARCHIBALD BroomaN, Fleet-street, London, “‘ Improvements 
in apparatus for the manufacture of lace and net.”—-A communication 
from Messrs. A. Grivel, jun., and J. F. V. Mouilleron, Paris.— Petition 
recorded i7th November, 1858. 

2674. Rupotrn BopMmer, Thavies-inn, Holborn, London, ‘‘ Improvements 
in valves for regulating the supply of steam.”—A communication.—Peti- 
tion recorded 25th November, 1858. 

2734. Joun Covnson, Newark, Nottinghamshire, ‘‘ Improvements in 
threshing and dressing machines.”—/’etition recorded 30th November, 1858. 

2762. Tuomas BaiLEy, New Orleans, U.S., ‘‘ A mechanical movement appli- 
cable to loading fire-arms and other purposes.”—Jetition recorded 3rd 
December, 1858. 

2966. Joun Sinciair, Dublin, Ireland, ‘‘ Improvements in pistons.”—/eti- 
tion recorded 28th December, 1858. 

74. Tuomas James CLAxton, Montreal, Canada, “‘ Improvements in the 
manufacture of boots and shoes.”—A communication from Mellen Bray, 
Montreal.— Petition recorded 10th January, 1859. 

117. Wiut1am WILSON, Newcastle-upon-Tyne, ‘‘ Improvements in machinery 
for felting bodies of hats and b ts.”"— ication from J. 8. 
Taylor, Danbury, Connecticut, U.S.—/’etition recorded 13th January, 
1859. 

















155. Ricuarp Bravery and WILLIAM Craven, Westgate Common Foundry, 
Wakefield, Yorkshire, ‘‘ Improvements in machinery or apparatus for 
manufacturing bricks, tiles, and other similar articles.”—Petitiva recorded 
18th January, 1859. 

161, Tuomas CuaRrkE, Litchurch-lane, near Derby, Derbyshire, “‘ Improve- 
ments in the manufacture of core barrels for pipes or columus used either 
for railway pipes or columns, or for water pipes or sewerage pipes "— 
Petition recorded 19th January, 1859. 

170, James Crort REIp and WILLIAM MILNER, Liverpool, Lancashire, 
“Certain improvements in the construction of ships and vessels.” 

17). Harvey Hittiakp and THomas Cuarman, Glasgow, Lanarkshire, N.B., 
“‘ Improvements in table knives, and in table knife sharpeners.” 

172. ABratiaAM Linvo, Batignolles, France, ‘* Improvements in manufac- 
turing soap.” 

178. Tuomas GREENWOOD, JouN BaTLEy, and Jacos Dockray, Leeds, York- 
shire, ‘‘ Improved machinery for converting hemp and flax fibres into 
yarn, twine, ropes, and cordage.”—Petitions recorded 20th January, 1859. 

188. Joun Hick ana WILLIAM HarGreaves, Bolton-le-Moors, Lancashire, 
“* Improvements in the construction of steam boilers.” 

194. James Hutt Hume, Broughty Ferry, Forfarshire, N.B., ‘‘ Improve- 
—_ in warming apparatus for the feet.” —/’eitions recorded 21st January, 

859. 

205. WittiamM Epwarp Newton, Chancery-lane, London, “Improved 
machinery for cutting files..—A communication from Milton D. 
Whipple, U.S. 

207. Curistian Snanrrs, Philadelphia, Pennsylvania, U.S., “‘ Improvements 
_# cree repeating fire-arms.”—J/’etitions recorded 22nd January, 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Uilice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Specifications, published during the week ending 
4th February, 1859. 

1460, 4d. ; 1463, 1s. 11d. ; 1464, Is. 5d. ; 1465, 3d. ; 1468, 3d. ; 1469, 1s. Od. ; 
1470, 3d. ; 1472, i0d. ; 1473, 3d. ; 1474, Od. ; 1475, Sd. ; 1476, 1s. 1d. ; 1477, 
8d. ; 1478, 3d. ; 1479, 10d. ; 1480, 9d. ; 1481, 9d. ; ; 1483, 3d. ; 1484, 
3d. ; 1485, 10d. ; 1486, Is, 5d. ; 1487, Od. ; 1488, Gd. ; 1489, 1s. 4d. ; 149), 6d. ; 
1491, 5d. ; 1492, 6d. ; 1501, 3d. ; 1511, 1s. 4d. ; 1521, 3d. ; 1525, 3d. ; 1527, 3d. ; 
1661, 7d. ; 2068, 7d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-oftice, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Mojesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

1553. A. Porecky, York-street North, Hackney-road, Middlesex, ‘* Manu- 
facture of certain articles of whalebone, horn, tortoiseshell, and other 
ew matters, or the artificial imitations thereof.”—Dated 10th July, 

This invention consists, Firstly, in making busks for ladies’ stays from 
any of the materials mentioned or included in the title of this invention. 
The inventor takes strips of such material, to which he gives, through 
any suitable process, a fluted or corrugated form, thereby imparting 
thereto the necessary strength and elasticity, though of smaller bulk and 
less weight than usual, and at the same time forming channels through 
which perspiration may pass off, and air be admitted to the body. 
Secondly, the invention consists in making from the materials 
mentioned or included in the title hereof various articles, as walking 
sticks, whips, fishing-rods, penholders, and similar articles of a hollow 
or tubular form, to do which he takes strips of such materials, and 
bends, presses, or forms them by any suitable process into a piain, fluted, 
ornamental, flexible or rigid tube, or some longitudinal section thereof. 
The said hollow articles may then be either wholly or partially filled 
with a suitable composition or material, or they may be left unfilled, 
thereby allowing of their sliding one over the other like a telescope, if 
desirable. The thickness of the materials employed is to vary according 
to their strength and elasticity, and the purpose to which they are to be 
applied.— Not proceeded with. 

1564. D. S. WiLton, Tibberton-square, Islington, ‘ Pianofortes.”—Dated 
12th July, 1858. 

According to this invention each string is wound round and fastened 
to a lever, which is formed with a projecting curved surface on which 
the string rests, The lever is formed in such manner as to move on 
one end, which restson a ridge or projecting plate, which is fixed to 
another plate at the upper part of the pianoforte, and into which the 
tuning screw enters and screws. Through the lever a tapering slot is 
formed for the passage of the tuning screw, on which screw there is 
formed a cellar or shoulder, between which and the lever a washer is 
introduced. The above arrang is licable for upright piano- 
fortes, but a like arrangement somewhat ble for 
horizontal pianofortes,—Not proceeded with. 

1689. H. Asuton, Kirkdale, Lancashire, “ Furnaces of steam boilers.”— 
Dated 27th July, 185s. 

In applying this invention to the fire-box of a locomotive steam 
engine, the inventor makes the door in two halves, hinged together, and 
to the door frame attaches a slanting plate by which the air is guided 
on to the fire. An adjustable plate may be applied to this slanting plate 
to guide the air closer to or further from the fire. He makes the door 
frame capable of being easily removed from the fire-box, so that in case 
of the tubes requiring to be repaired they may be got at with facility. 
When a locomotive engine is supplied with these improvements coals 
may be con:umed instead of coke in working the engine. The fire- 
door can be left open and only partially closed when it is requisite to 
generate steam very fast. When the engine is standing still the fire- 
door is open, and a steam jet is employed in the chimney, so as to cause 
the requisite current as is now so customary. ‘The fire-door is, or may 
be, provided with a perforated plate, and with sliding valves by which 
air is admitted to the fire when the door is closed. The above improve- 
ments in furnaces are applicable to the steam boilers of marine and 
Stationary engines.—Not proceeded with. 

1698. A. Bouaaut, Decize, France, ‘‘ Apparatus for purging or clearing 
steam engines of their condensed water.”—Dated 28th July, 1858. 

This invention cannot be described without reference to the drawings. 

1699. M. Jonnson, Sandbach, Cheshire, “‘ Rotary steam engine.”—Dated 
28th July, 1858. 

This invention consists in placing a wheel or revolving piston within 
@ suitable case, with journals or bearings for the axis of the revolving 
piston to work in or through, and which axis may be sufficiently long 
as to receive a fly-wheel (if necessary), also a cog-whcel or wheels, or 
other suitable gearing for taking off and applying the motive power in 
any way most desired. The periphery of the revolving piston is made 
with coarse teeth, similar to the teeth of a saw, only much coarser, and 
parallel with its axis; and between these teeth or vanes a small portion 
of the circular circumference of the piston is allowed to remain (for 
close contact), after cutting off the escape of steam, while the piston is 
passing under the packing, which may be placed in any suitable position 
of the outer case, but of sufficient width so as to compass the space of 
one or more notches or vanes, as also the plain part on each side or 
between the teeth or vanes, as before described; and which packing 
must fit down on these parts, or the extreme periphery of the piston, 
having its surface ground or formed to the same area, and in the length- 
way of the packing he forms an opening, and to this attaches the feed 
or supply pipe for the steam to pass, in which, pressing against the 
side of the notch or vane that is in the most radial direction with its 
centre, drives the piston around until it comes to an opening con- 
nected with the exhaust pipe, while by that time a fresh notch or vane 
is presented to the pressure of the steam above, when it is in like 
manner moved around. Thus a continuous action is produced, and a rotary 
motion obtained of an exceedingly economic and simple construction, 
the force and power of which being computed according to the diameter 
and the thickness (or mash) of the revolving piston, and the pressure of 
steam applied to it.— Not proceeded with, 

1700. R. Howartu, Bolton-le-Moors, Lancashire, ‘Furnaces for steam 
boilers.”"—Dated 28th July, 1853. 

This invention consists in so arranging and constructing the furnaces 
of steam boilers that the smoke from a fire to which fresh fuel has been 
applied has been conveyed over a fire on which the fuel is in an incan- 
descent state. This invention is particularly applicable to boilers having 
two fireplaces and two flues. The end of each flue is furnished with a 
damper, and these dampers are raised and lowered alternately. When 
fresh fuel is applied to one fire the damper at the end of the corresponding 
flue is lowered to prevent the escape of the smoke into the chimney. The 
smoke from the fresh fuel is conveyed through a side passage between 
the two fireplaces. or through a flue made near the firing doors over 
the other fire which is in an incandescent state; by this means the 
smoke is consumed and a saving in fuel is effected. When the fire by 
which the smoke has been consumed requires to be supplied with fresh 
fuel the position of the dampers is reversed. When the invention is 
applied to a boiler having two fireplaces uniting in a single flue, it is 
necessary to divide the single flue by means of a fire-brick partition or 
a water space partition, and when a single broad fireplace is used the 
fire must be divided into two {n a similar manner.— Not proceeded with. 

1705. H. Harvex, Dundalk, Ireland, “Tubular steam boilers.”—Dated 
28th July, 1828. 

The purpose of this invention is to remove the objections to the use 
of iron tubes in tubular steam boilers for locomotive and other pur- 
poses, thereby securing the advantages belonging to such tubes, namely, 
cheapness and durability, by combining therewith an advantage belong- 
ing to brass tubes, or such as are formed with an alloy of copper. The 








bp 
lified is also app! 


(Qprincipal objection against iron tubes for steam boilers is their want of 
sufficient ductility to withstand that amount of drifting at their ends 
necessary to secure a tight joint in the tube plates, which objection does 





not apply to tubes formed of brass or an alloy with copper. Now, this 
invention consists in constructing or re-tubing tubular steam boilers 
with iron tubes having brass ends, or ends formed of an alloy with 
copper, or that well-known metal, tothe trade known as “ homogeneous 
metal” or “homogeneous steel,” or any other suitable ductile metal, 
which may be secured to the iron part of the tube by brazing or other- 
wise, the ends of the tubes being those parts of the tubes secured in the 
tube plates, and which will stand the required amount of drifting to 
form a steam-tight joint. He prefers to employ homogeneous metal or 
homogeneous steel, which he finds to possess the requisite amount of 
ductility, and because it can be secured to the end of the iron tube by 
welding. 

1707. E. A. Cowper, Great George-street, Westminster, “ Generating power 
from steam, and engines and apparatus for that purpose.”—Dated 28th 
July, 1858, 

The inventor cools the cylinder or piston, or both, by a current of 
water or other artificial means, to such an extent as to condense a 
sufficient quantity of the steam to keep the surfaces damp or wet, or to 
keep them sufficiently cool to prevent abrasion; and he is thus enabled 
to employ superheated steam of high temperature. He superheats the 
steam by passing it through pipes in a fire or flue in the same or in the 
opposite direction to the products of combustion, or by other known 
means, or by means of regenerators.— Not proceeded with, 

1710. G. Cavagata and A, Srineuut, Avignon, France, “ Motive power."— 
Dated 29th July, 1858. 

This invention consists in making the expansive force of gases evolved 
by the slow combustion of nitrates and other similar matters or com- 
pounds subservient as a motive power, or prime mover, for driving 
machinery of every description.— Not proceeded with. 

1716. J. F. W. Fearuerstonuaven, Surrey-square, Surrey, and F. Wise, 
Peckham-grove, Surrey, “ Self-acting apparatus for admitting water to 
steam boilers and indicating the water level.’"—Dated 30th July, 1858. 

The patentee makes use of a metallic or other float, which rises and 
falls with the surface of the water in the boiler, and carries, or is con- 
nected to a rod or stem, which passes upwards through an opening 
formed in the top of the boiler, which opening is of sufficient size to 
allow the rod or stem to rise and fall freely without touching its sides, 
and is enclosed by means of a glass or glass sided case placed upon the 
boiler, through which the end of the rod or stem may be seen, and which 
may be marked with suitable divisions so as by the position of the end 
of the rod or stem to indicate the level of the water. The float is 
also connected with and operates upon a valve, valves, or tap (placed in 
the boiler, or in a case open thereto) and communicating with the 
pump, whereby the boiler is supplied with water, the passages of the 
valve or tap being arranged so that when the water in the boiler is 
below the proper level the communication with the pump is opened by 
the falling of the float and a supply admitted. Upon its attaining the 
proper height the action of the float closes the opening above named, 
and opens a passage whereby air enters the pump and immediately stops 
its action. If, from any cause, the water level falls below a certain 
line, the consequent depression of the float opens a passage whereby 
steam is admitted to an alarm whistle, which gives timely notice to the 
engineer. 

1731. W. Hartisy, Bury, Lancashire, “ Arrangement of slide valves and 
side pipes or valve casings of steam engines.”—Dated 31st July, 1858. 

This invention consists in so arranging the slide valves and side 
pipes, or valve casings of steam engines, that the steam and exhaust 
valves are worked independently of each other, and in such a way that 
the steam valves when moving are not influenced by the eduction of 
steam or vacuum in the condenser; and the exhaust valves, when 
moving, are only exposed to the reduced pressure of steam in the 
cylinder when about completing the stroke, and not to the pressure of 
steam in the boiler or steam boxes, except when the steam is admitted 
the whole length of the stroke, and then only one exhaust valve is ex- 
posed to the action of the steam from within the cylinder, by which 
means the friction caused by the pressure of steam or vacuum on the 
valves when moving is very greatly reduced. Also in the arrangement 
of the steam valves by which they are worked independently of each 
other or otherwise. By means of these improvements tho area of the 
steam and exhaust valves, and the traverse of the same, are very greatly 
reduced. The steam valve may be worked either with or without a 
variable expansion or cut off motion. 

1735. J. Houston, Nelson-square, Blackfriars-road, “ Effecting the con- 
sumption of smoke in furnaces "—Dated 31st July, 1858, 

These improvements in the means of effecting the consumption of 
smoke wherein provision is made (by means of a damper, for instance), 
for preventing the smoke from ascending directly from the ordinary 
smoke-box beneath the chimney, as also for a tube, or pipe, or passage 
way for gas generated independent of the furnace, so as to admit'the 
said gas at, near, or behind the back of the fire-grate, perforations or an 
opening or openings being provided in such tube or pipe or passage way, 
so that the gas may be ignited (and ignition may be maintained by an 
air pipe or blow pipe), and jets or a stream or streams of flame obtained, 
(which may, if deemed requisite, be i ified and directed upon tho 
burning fuel and nascent smoke), whereby the said smoke can be either 
consumed or destroyed. 

1737. H. Conynearge, Abingdon-street, Westminster, ‘ Generating and 
superheating steam, &c.”—Dated 3ist July, 1858. 

This invention consists, First, in the employment of removable heat 
extractors and removable heat distributors, whereby the patentee 
increases the area, and augments the efficiency, both of the heat-receiv- 
ing and of the steam-generating surfaces of the boiler, without inter- 
rupting the continuity of the boiler plate, and thereby occasioning weak- 
ness and liability to leakage, and without obstructing the action of the 
scraper employed in clearing the interior of the boiler of deposit. These 
heat extractors consist of cellular or honey-combed surfaces of fire- 
brick, or other suitable material, placed in immediate contact with the 
interior surface of the fire-box or flues. The interior surfaces of the 
cells act as a continuation and extension of the metallic heat extracting 
surface of the boiler in extracting caloric from the flame, and heated 
products of bustion, and lucting and transmitting it to the boiler 
water. Where the flues are tubes of too small diameter to admit of the 
cellular lining of fire-brick, above described, the patentee arranges the 
heat extractors so that the principal mass occupies the centre of the 
tubes, and is kept in its position by three or more projecting feathers, 
arranged like the feathers on an arrow, thus dividing the air way of the 
tubes into two or three or more divisions, and thereby propor- 
tionably increasing the heat-extracting surface exposed to the 
escaping products of combustion, The removable heat distributors 
are placed in the interior of the boiler, resting on, and in immediate 
contact with, the inveried surface of the tallic plate sep ing the 
boiler water from the furnace and the flues, These removable heat 
distributors are made of metal or other suitable material, and so formed 
as to present a large heat-distributing surface to the boiler water without 
opposing any obstacle to the free circulation thereof. Secondly, the 
invention consists in the employment of improved forms of blowers, 
which the patentee terms the quadrant and disc blowers, for providing 
the combustion chamber and flues above mentioned with the amount of 
air required to perfect combustion, and thus enable the heat extractors 
and heat distributors to do their work in increasing the evaporative 
efficiency of the fuel employed. Thirdly, the invention consists of 
apparatus for superheating steam in its passage from the steam gene- 
rating vessel to the working cylinder, by sending it backwards and for- 
wards through a series of small tubes placed immediately across the 
path of the heated gases escaping to the chimney, and thus exposing @ 
very large heating surface thereto. Fourthly, the invention consists in 
fitting a valve or door at the throat of the outlet of the flue into the 
chimney for the purpose of preventing (by its temporary closure) the 
cooling down of the interior of the furnaces and flues by an indraught 
of cool air whenever the fire door is open for cooling. 














Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ¥C. 

1713. G. S. Parkinson, Lambton-terrace, Kensington, London, “ Connect- 
ing apparatus for working reilway brakes, and effecting a communication 
between railway guards and drivers.” —Dated 29th July, 1858. 

This invention consists, Firstly, of a system of communicating power 
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by tension to the brakes of railway carriages through two or more car- 
riages of a railway train, and in so arranging the apparatus that the 
slack which would be caused by the working of the buffer rods is ob- 
viated, and the extra tension which would be caused by the drawing out 
of the draw rod is allowed for; and, Secondly, of a means of effecting a 
communication between the guards and drivers. The invention cannot 
be described in detail without reference to the drawings. 

1730. H. Dovetas, Green-street, Grosvenor-square, London, ‘ Freeing 
screw propellers from wreck or gear with which they may become en- 
tangled.”— Dated 31st July, 1858, 

This invention consists in enabling screw propellers to clear them- 
selves by a self-acting contrivance of any ropes, cables, or any wreck or 
other matters that may hitch upon their blades. These obstructions 
being immediately drawn to the root of the blades, is wound up on the 
boss, and accumulates, or is of such a nature as ultimately to disable 
the screw ; or it may derange the driving machinery if the engine be 
not immediately stopped. For this purpose the inventor applies a strong 
and sharp steel cutter firmly fixed to the frame or other part in which 
the screw revolves, in such position that any rope or cable or other gear 
that has hitched on the screw will be drawn by the rotation thereof 
underneath and along the edge of the fixed cutter. The cutter thus 
acts by the power of the engine, severs the parts of the rope or other 
wreck or gear entangled with and wound up by the screw, and thereby 
frees it and prevents injury resulting to the screw or the driving machi- 
nery.— Not proceeded with, 


Crass 3.—FABRICS. 


Including Machinery and Mi chanical Operations connected with Pre- 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabries, Se. 
Lond “ Apparatus appli- 


} n 
, 
‘ir and other materi 


33. C. NIGHTINGALE, Wardour-street, Soho, 
able to curling and spinning machines for horse-h 
— Dated 25th June, 1858. 

This invention consists in adapting and applying to machines for 
curling and spinning or twisting horse-hair and other materials conical 
speed pulleys, for the purpose of imparting to the reel or bobbin on 
which the spun or twisted inaterial is wound a rotary motion, slightly 
less rapid than that imparted to the flyer, so as to preserve the required 
ds of the flyer and the reel or bobbin, without 
the necessity of retarding the motion of the latter by mechanical means. 
By driving both the flyer and the reel bobbin independently, but at 
the required relative speeds, the latter is carried round without depend- 
ing for its required rotary motion on the pull of the hair yarn or fibre 
under operation, the only strain on which being that due to the difference 
between the respective velocities of the flyer and the reel or bobbin. 
One of the conical pulleys is fixed on the driving shaft, and the other on 
the spindle or axis to whi bobbin is fixed, instead of being 
fitted loosely as usual, a cross strap or band communicating motion from 
one to the other. The slight variation inthe speed of reel or bobbin 
as it becomes fillihd with the n 
or band a short distance al y nd this may 
either by hand or by ordinary : 


relation between the sx 


he reel or 
he 


iter produced by shitting the 
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This invention « ; t mployment of a gla roller of a 
suffici to i pressuve required for pa 
other fabrics, after the same has or hath been “ got up” or 
been divided into the required widths for jinishing, as it is called —terms 
understood in the trade. Heretofore it has been usual 
roller having iron in the 


ods for sale, but the patentee proposes 


nt thickne sustain th ssing lace or 


dress 


well known and 
to employ an iron roller, or 
pressing of lace for finishing the g 
to use a glass roller of suflicient thickness for this purpose, by which 
given to the lace or other goods. 


a wn surface 


means a more cleanly appearance is 
and a more beautiful gloss or lustre is imparted to it or them, superior 
to what had hitherto been obtained by the pressure of any roller hereto- 
fore used for like purposes, A reel may also be attached to the roller 
on which the lace or other fabric can be wound, instead of being con- 
veyed as heretofore in a loose state from the roller. 

FE. Pixcuon and W. R. Hakats, France, ‘ Healds or harness used in 

is for weaving.” —Dated 26th June, 155s. 

his invention consists of manutacturing healds or harness by self- 
acting machinery or apparatus, and counting the healds as they are made, 
marking the tokens stopping the machine when any given number of 
healds are made, when the heald twine spools become empty, when 
the twine becomes too slack the spools, or when it breaks, 
thus making the machine so useful and perfect in its opera- 
tion as to require very little attention on the part of the operative 
and enable one person to work several machines at the same time. 
First, the patentees use two centre or foundation cords, proceeding from 
stationary spools, from which the cords are so arranged as to pass in a 
vertical manner between the take-up cylinders at any required distance 
apart for making any depth of heald or harness desired. Each of the 
said cords are so arranged as to allow a twine or yarn to be carried 
around them, and in contact with hooks and needles, operating so as to 
form the tress to hold the healds firmly to the cords. Secondly, they 
employ two fixed wires descending between the aforesaid cords ina 
parallel direction, and between the cord cylinder shafts to receive 
the healds as delivered by the take-up motion or cylinders, and they 
employ a fixed centre piece, round the lower part of which are formed 
the heald eyes or loops through which the warp threads in the loom 
are intended to pass. Thirdly, they use a moving frame for carrying 
two heald twine boxes, and a peculiar arrangement of mechanism to 
eateh and hold properly the said twine boxes as they are driven forward 
and backward in their respective positions upon the frame, 

1461. F, A. Catvgert, Manchester, Lancashire, “ Machinery for cleaning and 
preparing cotton, wool, and other fibrons miaterials.”—Dated 20th June, 
1858. 

The nature of this invention consists, Firstly, in applying collars at 
the ends of the wire-toothed cylinders for which former letters patent 
were granted to the inventor in 1849, to prevent the cylinders coming 
in contact when in combination. Secondly, in so constructing the teeth 
of cylinders working in contact with a doffer that the fibrous material is 
not carried past the doffer, thus keeping the teeth constantly clear, This 
is accomplished by weaving steel wire into a warp of cotton or other 
suitable material, the wire projecting beyond one selvage. This wire 
web is then folded together, and secured in clamps to the surface of the 
cylinder, thus forming what is termed a wire brush, Th ‘y, in an 
improved combination of toothed wive rollers and upright grids to 


on 


a carding engine.— Not proceeded with. 
1465. J Bir 
latch } 
This invention consists 
groove on one of its sides, in which a 
piece of metal is flat on the top, but made to taper trom the ends on 
the under side to an angle, so that looking at it sideways it assumes the 
form somewhat of a double wedge; that as the handle is put on the 
spindle, and the double wedge so placed that the screw hole of the knob 
shall be over the inner end of the double wedge, when it is in a position 
to be secured, simply by turning in the small serew in the neck of the 
knob in the ordinary way it will depress the inner end of the double 


HAncourt, um, ** Adjustable spindle for 


”__Dated 


20th 7 , 
in forming the spindle with a deep lengthway 


wedge, and elevate the outer one or the part that is within the knob, so | 


as to make it impossible for it to be pulled off. Thus the meeting of the 
two inclines forming the wedges forms the fulcrum on which it acts. It 
is not absolutely essential that the sliding piece before described should 
be of a wedge shape, provided it should be formed with a projection on 
the under side which it resis 
placed at the bottom of the groove 
be fixed in the groove of the spindle by a pin passed throug 
sides of the grooves of the spindle. 


or transverse notches being 


for th 


on 
it purpose, Or this part may 
ud the 
Or the sunken groove in the spindle 
be n it at 

adjustable 
the 
the 
rier 


may be formed by casting, and an incline may the 
time, so as to supersede the necessity of 1 


separate; the s 


same 
oi 


door to 


par erew at passes through neck 


th 
which such spindles are : 


in this case ( 


knob) will, a sness or thinness of 


Llonger or she accord. 
ingly. —Vot proceed A 
1474. J. Pereis, jun., Rochdale, * Apparatus for drying 
thread and woven tabri ~Dated suth June, loos. 
This invention consists in an arrangement in which the apparatus 
heat and the chamber the articles to be dried 


- us or 


warps of yar 


which conve) in which 


strap | 


i, and | 


ning 


small piece of metal slides, which | 


are caused to travel, and also the necessary apparatus for effecting such 
motion, are combined together so as to constitute a machine complete in 
| itself. Thus the patentee constructs a chamber provided with rollers 
{ over which the yarn or cloth is caused to travel in a vertical direction. 
Beneath he places a steam pipe or other source of heat, and under that 


| a revolving fan for driving the heated air upward, the whole being | 


connected together by suitable frameworl:. 

1486 E. Lorp, Todmorden, ‘ Improvements in looms for weaving, parts of 
which are applicable to other machines, and machinery for making the 
crank shaft of looms and other machines,”— Dated 2nd July, 1358. 


friction wheels and palls to the letting-off motion of looms and to other 
machines, and in the machinery employed in combination therewith. 


the healds. 
adjustable brackets. Fourthly, in the application of friction wheels and 
palls of improved shapes to the taking-up motion of looms and other 
machines, the said friction wheels and palls being used in lieu of the 
ordinary ratchet wheels and clicks. Fifthly, in an improved combi- 
nation of parts applicable to the taking-up motion of locms for regu- 
lating the motion of the taking-up roller according to the increasing 
diameter of the cloth, Sixthly, in the application of a locking appa- 
ratus to the vibrator for holding the warp tight when the lay or reed 
is beating the weft up into the fabric. Seventhly, in making the cir- 
cumference of brake wheels with a V-shaped groove or with a bevelled 
run, and the brake of a corresponding shape. Lastly, in the application 
of suitable machinery to bend rods or bars of iron into cranks to make 
the crank shafts of looms or other machines, This invention cannot be 
completely described without reference to the drawings. 

1490. T. MeLLopew, J. Duxbury, and E. LAYFIELD, Oldham, ‘‘ Apparatus 
for spinning and doubling or twining cotton and other fibrous materials,” 
—Dated 2nd July, 1853. 

This invention refers to that motion of mules and similar machines 
for spinning and doubling or twining termed winding on, and consists in 
a method of governing the action of the regulating screw ordinarily used. 
For this purpose the patentees cause 2 part projecting from the carri 
to give rotary motion to a scroll or s« 
thus caused to rotate communicate a va 
band or chain and suitable gearing; this arrangement 
to hand and self-acting mules. ‘The scroll in the former case, 


“ 





is adapted both 
if caused 


other ordinary part. 


Y affix to the harness.”~ A communic n.—Dated 2nd 
Juiy, bods 

‘This improved shaft-bearer or tug consists of a ring or band of metal, 
the lower half of which supports the shaft, whilst the upper half is 
he shaftin its place, 


Che lower or bear 


the same 


moveable on hinges, and, being intended to secure t 


1 eateh pin. 


ean be locke 
part of th 
two 


or ing 


t by means of 
ajects t 


spring 


ym, and ma 
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ol a sini in 
attached to a flap of leather or 

e under side of the plate, 

g through the last hole in the saddle 
the strap being prevented from 


the strap corre lilar size 
plate, and to insert th 
other suitable material, which is hi 
A pin fixed in the saddle, and p 
| tp, secures the tug in its position ; 
gauging itself by a revolving washer which takes into a groove in 


the pin. 


. ‘ 
ponds with 


relh a 
“lon t 


$1 


. J, J. Fuorance, Paris, “ Reels for spooling-wheels "—Dated 7th July, 
1505 

This invention consists in combining the several parts in such manner 
that these reels take up less space than those hitherto used tor the same 
purposes, and offer also more regularity and swiftness of motion. The 
saine Consists of a suitable frame in which turns a main arbor provided 
with a pinion receiving motion by gearing, endless bands, cords, chains, 
or other suitable means from a large wheel, turned either by hand power 
by means of a winch handle, or receiving motion from any other prime 
mover. ‘The said main arbor is also provided with a fly wheel for 
steadying the motion, and with another large wheel which, by means of 
endless bands, chains, or other suitable contrivance, transmits the motion 
to the spindies of one or more cops or bobbins turning in suitable bear- 
ings in the frame. The relative position of the various parts, and 
particularly of the spindles from the centre of motion, is regulated by 
suitable set screws,— Not proceeded with, 

1527. G. T. Bousrixtpy, Loughborough-park, Brixton, Surrey, ‘ Apparatus 
ironing linen and other fabrics.” —A communication.—Dateu 7th July, 
1558. 

The iron is constructed according to this invention with a smooth iron 
or face on one side, and with two spaces in which metallic rollers revolve 
on the other side, the metallic rollers projecting slightly beyond the face 
of the iron. The iron at its two ends is connected to the handle by 
means of pins or pivots, so that the iron may revolve in the handle; and 
attached to the handle there is a spring catch which enters recesses in 
the iron, so that the iron may be retained with either face downwards. 
The flat side is to be heated, and then the iron reversed, so as to iron 
with the other side, and it will be found that by using smoothing irons 
with rollers projecting beyond the face of the iron, as above described, 
the operations of smoothing and polishing linen and other fabrics may 
be effected with much less labour than heretofore, and an iron con- 
structed as above described may also be used as an ordinary iron.— Not 
proceeded with. 


Ciass 4.—AGRICULTURE.—NOoNE. 


Ciass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, 
; House Fittings, Warming, Ventilating 
S. Pexcy, Manchester, ‘‘ Apparatus for 
bricks, tiles, pipes, &c.”"—Dated 31st July, 155s, 

This invention consists, Firstly, in arranging the cylinder of a mill 
combining the operation of pugging and screening, or separating stones, 
roots, and other matters from clay or plastic earths, to prepare it for 
manufacturing purposes in an horizontal instead of a vertical position, 

Secondly, in employing an endless belt or apron 
carry pugged and screwed clay, or other flexible earth, 


Drain Pipes, and 
® ye ° 


the manufacture of 





as hitherto used. 
arrangement to 
as delivered from » by which 

rdly, in 


& pugging and screening mill to a machin 
it moulded into the of the required 
partly drying clay or other plastic earth as it 
pugging or screening mill, by subjecting it to a current of air produced 
Fourthly, in the combination of a pugging and 


of rollers, so that the plastic material 


is shape articles. 


by mechanical means, 
serecning will with a pair 
delivered by the pugging and screening mill will be conveyed to the 
rollers, and by them be expressed through moulding oritices. Fifthly, 
combination of three rollers so arranged that the axis of the first 
econd are in a vertical plane, and the axis of the third in an hori- 
zontal plane, passing through the axis of the lowest of the two first- 
mentioned rollers, by which arrangement, when required, the first and 
or other plastic 


ina 
and 


second rollers may be used to force or ex; 
material through moulding orifices, and the sevond and third may be 
to such materials into leading to 
boxes, these moulding boxes placed on a table 
brought under filed by giving to 
4 reciprocating, o motion, Sixthly, 
doctor, or doctors, or with a 
wo rollers, or of a co 


employed tor 


employed force a chamber 
moulding 


and 


being 
chamber to be 
or rotating 
damper used in 

bination of three rollers, or a pugging 
1 moulcing 


are the 


the tabl scillating, 
in a connection 


series of 
mill, when 
by 


clay tirougi 
the sup} 
lice or critices may be regulated 


these & 


which 


expressing 


otifices doctor, doctors, or d pers y of plastic 
rollers or the moulding er 


Seventhly, in combining a 


cur off, 


material to 


or entirely cuiting-off doctor, or 
sles by ex- 


ci. Dism 


ri machines ayould 
pressing plastic materials through moulding ofilices, with the 
or apparatus for cutting or separating the moulded material into the 
that the movement applied to a bandle, or 


dampers in 


required lengths, so sam 


This invention consists, First, in the application of improved shaped | 


Secondly, in moistening the warp in its passage from the warp beam to | 
Thirdly, in supporting one or more of the lease rods on | 


olls, or conical pulleys, which being | 
able motion to the screw by a | 


to travel with the screw, is turned by apparatus fixed to the framing or ! 


1492. D. Le Sover, Twickenham, Middlesex, ‘‘ Shaft bearer or tug: manner | 





is delivered from a | 


| 





obtained from the machine self-acting, will cut off the supply of material 
to the moulding orifice or orifices, and divide the moulded material into 
the required lengths, then move back the dividing apparatus and the 
doctor or doctors to their first positions. Eighthly, in making the clay 
cylinders or boxes of piston machines for forming articles of plastic 
material by expressing it through moulding orifices of an oval form, or 
one approaching that form, which gives the cylinders or boxes more 
strength to resist the internal pressure with less material than when 
constructed in the rectangular form as hitherto. Ninthly, in arrange- 
ments for lubricating plugs employed for making indentations or hollows 
in articles formed of plastic materials by causing them to pass through 
fibrous material saturated with lubricating matter. Tenthly, in making 
such plugs as those referred to under the ninth head hollow, and 
in fitting such hollows with pistons, which prevent the plastic 
material from getting into the hollow of the plug; by this means the 
moment the moulded articles begin to leave the plugs (or vice versa) the 
loose pistons in the hollow plugs will move a little, and will permit the 
air to pass from the interior of the plugs to fill the vacuum, and thus 
the suction or atmospheric effects are avoided. Eleventhly, in a system 
or mode by which two or more plastic materials may be combined 
together in moulding articles, so that such articles will, when moulded 
have sides of different materials. This is accomplished by placing those 
plastic materials to be combined so as to be acted upon each by a sepa- 
rate apparatus, which will force the materials to be combined in the 
articles to be formed towards the same moulding orifice or orifices, so as 
to come together just before passing through the moulding orifice or 
orifices, Twelfthly, in an instrument or tool for plastic earth workers, 
by which hollows may be made in articles formed of plastic materials, 
This tool consists of a thin tube, having a wire stretched across its end 
in the direction of itsdiameter, This instrument can be readily forced 
into plastic material, and then turned round, which turning causes the 
wire to divide or separate the clay, so that when the instrument is 
withdrawn the plastic material in its interior will be at the same time 
removed, and may be allowed to drop from it. Thirteenthly, in a sys- 
tem or method of employing detachable and portable moulds and cores 
to form articles made of plastic materials, such moulds or mould boxes 
and cores being brought to a machine to be filled with plastic material 
by pressure produced by mechanical mea Fourteenthly, in the com- 
bination of the improvements before referred to under the first, second, 
fifth, and sixth heads, as one complete machine fixed on the same frame, 
all having motion from a steam engine (which may be also forced on the 
frame) or other motive power, which complete combined machine may 
be used with or without those improvements before referred to under 
the third and seventh heads, Also a combination similar tu that above 
described, substituting an horizon.al pugging cylinder to perform the 
office of the three rollers before referred to under the fifth head.— Not 
proceeded with, 
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ry, Ornaments, 


THING. 
Musical Instru- 
-[rticles of’ Dress, &e. 
‘Sticks.”—Dated 20th 


17 
aH 


aufactured 
163°. G. WHEATLEY, Hethnal Green-road, London, 
July, 185s, 

This invention consists in ornamenting sticks by applying to them 
white varnish holding bronze powder, whether this varnish be applied 
directly upon the stick or upon a ground of colour previously applied to 
the stick, After the white bronze varnish the sticks are varnished 
with ordinary varnish alone, to give lustre to and to protect the bronze 
powder.— Not proceeded with. 

1643. Sce Class 3. 
1666. C. Arkixson, Sheffield, “‘ Venetian blinds.”—Dated 24th July, 1858. 

This invention consists in the novel application, employment, and use 
of thin strips or tapes of refined cast steel, or other steel, as a sub- 
stitute for the tapes ordinarily employed for mounting the laths in the 
construction of venetian blinds, the vertical tapes being hinged to admit 
of their folding up. And by such substitution or use of steel the blind 
may be employed also as a strong and secure shutter, the lower ends of 
the tapes being fastened down as required.—Not proceeded with. 

1672. H. C, TRAPHAGEN, New York, “‘ Ladies’ skirts.”— Dated 24th July, 
1858. 

This invention consists in attaching to the outer or under surface of 
a skirt or petticoat a series of air-tight tubes, placed horizontally on the 
skirt or petticoat, to be inflated with air for the purpose of expanding 
the surface of the skirt, and giving a “set” to the dress similar to that 
effected by the use of hoops, cords, springs, and other means now in 
use. The horizontal tubes communicate one with the other by one or. 
more vertical tubes, having a stop cock on the upper end of each of 
them; or if more desirable the vertical tubes may be dispensed with, 
and each of the horizontal tubes be supplied with stop cocks, so as to 
adjust the circumference of the skirt to the required dimensions.— Not 
proceeded with. 

1676. A. Sax, Paris, “ Wind musical instruments.”—Dated 26th July, 1858, 

The patentee claims constructing brass and musical instruments in 
which pistons are made use of in such manner as to allow of giving, 
with musical exactness, all the notes of their chromatic scale, by pro- 
viding the said class of musical instruments, besides the descending 
pistons, with descending ones, for giving the ascending chromatic notes, 

1886. J. Davies, Royal Military College, Sandhurst, “ Cloaks for military 
and other purposes.”— Dated 26th July, 185s. 

This invention has for its object improvements in cloaks for military 
and other purposes, and consists in constructing them in the following 
manner, so that each cloak may also serve as a tent for the soldier or 
other person who carries it. The cloak is constructed of four similar 
pieces of fabric, each of a triangular form, with two straight sides and a 

The two straight sides enclose an angle somewhat less 
than aright angle. These different pieces of the cloak are sewn the 
one to the other, the straight sides of one piece being sewn to the 
similar straight sides of other pieces, but the seam between the longer 
sides of two of the pieces is left unsewn, and is furnished instead 
with buttons and button holes or other fastenings. At the centre of the 
cloak, from which all the seams radiate, a cireular hole is cut to fit the 
neck of the wearer when it is worn as a coat. The open seam is then 
at the front, and may be buttoned up or left open as the wearer pleases, 
and at the two sides it is looped up to give freedom to his arms. 
Round the opening for the neck a hood is attached by buttons or other 
suitable fas This hood is of a conical form and buttons up the 
front. When the cloak is to be used as a tent this heed is buttoned on 
to the cloak all round the hole for the and the hood is then 
slipped over the end of a musket or a stick which is then set up right 
on the ground, and the edges of the cloak are fastened to the ground 
allround. If it is a nieht tent that is required, the musket is used 
without the bayonet, or a stick of corresponding length is employed, and 
the edges are fastened down to the ground by iron pegs passed through 
eyelet holes round the edge of the cloak. The tent is entered at the 
opening in the side, which is afterwards buttoned up by the person 
When an open or day tent is required, the musket is used with 
s of the cloak are attached by strings to the 


eurved side. 


lings. 


neck, 


inside, 
its bayonet, and the 
iron pegs.— Not proceed 
A. Von 
Uctober, 
According to this invention a reservoir of a globular or other suitable 
shape is used to coutain the oil or fluid employed. From this reservoir 
descends a small tube with a stop-cock thereon. The lower end of this 
tube enters into retort formed by preference of platina. The gas 
generated in the retort rises up through a pipe which is at its upper 
end bent downwards, s ud nearly to the bottom of the oil or 
fluid in the reser ich is supplied with oil through a descending 
which h per end a funnel and a stop-cock. Below and 
formed a chamber, which is closed in, and 
other suitable non-conducting 
material. From the lo ntains the retort a chimney 
rises upwards and passes through the reservoir. The part of such 
chimney which is below the reservoir is surrounded by ivory or other 
t heat, in order that the lamp may be carried by the 


2265 Scut “Lamps.” — Dated 11th 


is. S 


a 


tube ut it 
around the retort 
surrounde! by 


asi 
is 
chareoal powder or 


er chamber which ¢ 


non-conductor 





Fes. 11, 1859. 
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hand embracing this part of the lamp. From the upper part of the 
reservoir a pipe descends, and passes through the lower compartment of 
the lamp, where a gasometer or holder is formed which is kept partly 
filled with water. The gas is supplied to the upper part of this chamber 
or gas holder by a short branch pipe fixed to the descending pipe just 
mentioned. There is also another branch pipe which rises through the 
gas holder, and a burner thereon comes under the retort, so that the 
heat of the gas burned thereby may be the means of heating the retort, 
and such burner is regulated and closed by a suitable stop-cock. From 
the upper part of the gas holder or gasometer there is abranch pipe having 
a stop-cock. This pipe by two branches communicates with the rising 
gas supply pipe, which is a continuation of the descending gas pipe 
bofore mentioned, and this rising gas pipe supplies gas to the upper 
burner or burners, there being a suitable stop-cock to regulate and st op 
the supply. The gasometer or holder is connected to a vessel into 
which the water is pressed when the upper part of the gasometer or gas 
holder becomes filled with gas: hence there will be a supply of gas in 
the lamp to start with after the lamp has for a time been out of use.— 
Complete specification. 

2352. E. B. Horn, Massachusetts, ‘‘ Compensation apparatus for a hair- 
spring balance for a watch or time-piece.”—Dated 21st October, 1853. 

The purpose of what is termed the chronometer balance is to com- 
pensate for the stretching of the hair spring caused by different degrees 
of temperature. Instead of the chronometer balance, or any such con- 
trivance making part of a balance wheel of a watch, the inventor em- 
ploys what may be termed an expansible or compensating spiral cord, 
separate from the balance wheel, and formed of two strips of metal 
laid side by side, and united together where they touch one another, one 
of the strips being made of brass, while the other or outer one is con- 
structed of steel.—Complete specification. 

2560. T. R. Burcuer, F. St s, W. T. Jounson, and T. JARvis, Frome, 
“ Hammer-rails for pianofortes.”—Dated 15th November, 1858. 

Instead of placing each butt between two of the metal prongs, as 
heretofore, the inventors construct them so as to work over or embrace 
the prongs, that is to say, the butts are made of a greater width, slots 

being formed in the bottoms of the butts, instead of the ordinary back 
hole, so that each butt embraces ene of the metal prongs, the series being 
connected in the ordinary manner, by means of a wire passing through 
the whole length of the plate. They also construct the metal prongs 
themselves of a much greater width than has been previously done, thus 
giving increased firmness, while the construction and arrangement of 
the butts, as before described, allow a greater amount of freedom of 
action as well as firmness to be attained, the result being that the touch 
is lighter, and that the hammers strike with greater precision and ce 
tainty. With respect to the metal of which the plate is constructed they 
state that, although brass or any other suitable metal may be employed, 
yet they prefer the use of zinc, the latter bei 

economical than brass; but it must be distinctly undersiood that they 
do not claim the use of any particular metal for this purpose.— Complete 
specification. 
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Dated 13th July, 1 
1 improvement in 


1468, E. Cuan, Islington, London, “ Pianofortes.” 
This invention, which has reference, Firstly, to 
the action of pianofortes, consists in communica 
hammer direct from the key through the intervention of a hing 
sticker, by which the hopper and ordinary under lever are 
with, and the superfluous vibration of the hammer checked 
liberated from the butt, and at the termination of each blow, the « 
being secured through the medium of a curved wire direct to the 
and, Secondly, to a mode of insulating the sounding board by suspending 
it direct from the springs or wires, by which greater brilliancy of tone is 
obtained than by those of the present construction, —Vct proceeded with. 
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1570. J. A. Fussens, Birmingham, “ Ornamenting chandeliers, pendants, 
and brackets, for gas and other lamps, &c.”—Dated loth July, Ls 


rs 








This invention consists in applying small mirrors or pieces of looking | 


glass to those parts of chan leliers, pendants, and brackets for gas and 
other lamps, and curtain bands, the said mirrors being inserted and 
fixed in a fra:ning formed in the article, and defended at the back, so 
as to prevent any injury to the silvered surface. 

1572. J. Epwarps, Aldermanbury, London, and T. Newry, Birmingham, 
** Blind furniture.”—Dated 13th July, 1858. 

This invention relates to an improved method of fastening the tassel 
cord to blinds. The patentees take a holiow acorn, or other suitable 
design made of wood, bone, or any other material, which acorn or other 
design is made to unfasten in the middle by means of a screw or other 
method, and has a hole made in one end to allow the tassel cord to 
passed through, and a screw or other fastening is fixed into the other 
end whereby to fix it to the blind. The tassel cord is passed through 
the hole from the outside, and a knot tied in the end, which knot is 
then drawn inside. The acorn or other design is then put together, the 
tassel cord suspending from it, and it is then ready to be fastened to the 
blind. 

1611. W. A. B. Bennett, Boulogne, France, “ Military capes or cloaks.”— 
Dated 16th July, 1858. 

The capes or cloaks are so formed and provided with means of 
attaching one to another that the capes or cloaks of several men may 
be combined together and form atent. Each cloak or cape consists of 
an oblong rectangular form of cloth or suitable material (whether water- 
proof or not) for making a cleak or cape, the dimensions preferred 
being 84 in. by 54 in., but those may be varied. In the centre is formed 
a long opening or slit suitable for the passage of the head of the 
wearer, and this opening or slit has a projecting edge sewed or formed 
all round it, and loops and buttons are applied by which such raised 
edge may be fastened over the slit or opening on either side. At 
intervals near the edges buttons are fixed, and near them a like number 
of button-holes, by which the several cloaks or capes which are for the 
time to be combined into a tent are buttoned to each other, the 


be 











buttons of the one being button-holes of the other, by which the | 
| 1736. H. ConyBearr, Abingdon-street, Westminster, “ Laying of subma- 


connected edges of cach two cloaks or capes will not only overlap one 

another but will be connected by two rows of buttons and button-holes. 

The tents thus produced are upheld by muskets and by suitable uprights, 

and the edges of the tent are fixed to the ground in a suitable manner. 
1691. J. Rugs, Great Russell-street, London, ‘‘ Portable folding bedstead.”— 

Dated 27th July, 1858. 

This invention cannot be described without reference to the drawings. 

1693. A. Taytor, De Beauvoir Town, Kingsland, Middles 

—Dated 27th July, 1858. 

The material which the patentce proposes to introduce into certain 
parts of the piano is glass, and this he proposes to use in such thickness 
as to prevent any danger of fracture with ordinary care. 

01. 





** Pianofortes.” 
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Xx, 


F. Manton, Birmingham, ‘‘ Candlesti *-—Dated 28th July, 1858 
This invention consists of a candlestick in which the candle is raised 
and lowered by means of a rack and pinion,— Not proceeded with. 


CK. 


1715. J. L. Hixks, Birmingham, ‘‘ Machines for cleaning knives, forks, &e., 
also machines for sharpening knives.” — Dated 29th July, 185 
The patentee describes a machine consisting of rotating brushes fixed 
upon horizontal and parallel axes, and supplied with polishing material, 
the articles to be cleaned being introduced between the said rotating 
brushes, or applied to one of them, the said rotating brushes being driven 
by a winch as described. Secondly, constructing machines for sharp- 
ening knives by attaching to the foundation board or other convenient 
part of knife-cleaning machines, a piece or pieces of leather or other 














suitable material covered with emery or other cutting powder or mixture | 


as described. 
1720. G. W. Reynoups, Birming2am, “ Cradic.”—Dated 20th July, 1858. 

This invention consists of a cradle for rocking children and other like 
purposes, supported and turning upon a horizontal axis or centres, 
Connected with the axis of the cradle is a coiled spring, which can be 
wound up by a key after the manner of winding up a clock. The said 
spring 1s connected by means of a train of wheels and an escaper 
with the axis of the cradle, and when it is wished to reck the er: 








the spring is wound up aud the cradle set in motion Not proceeded with 
1727. J. H. Jounsox, Lincolo’s-inn-fiekis, ‘Candlesticks or holders for 
candles.”—A communication.—Dated 30th July, 1858 


This invention consists in the employment of a screw spindle and nut 
for raising and lowering the bottom of a candlestick socket or say 
Not proceeded with. 


e-all.— | 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Pamt Paper, Manures, Sc. 

1694. C. N. Korrvuna, Liverpool, “ S8oap.”— Dated 27th July, 1558. 

These improvements consist in combining together what is known in 
the trade as “fitted” soaps with other descriptions of soaps known as 
“neutral hydrated ” soaps, or the elements of such neutral soaps, that 
is to say, with soaps made of cocoa nut oil, or tallow, or certain other 
descriptions of fatty matters and soda leys, without separation of water 
or leys. The modus operandi consists in putting into a pan a quantity of 
fitted soap and then adding thereto a quantity of cocoa nut oil, tallow, 
or other oils, together with the proper quantity of soda leys necessary 
for the saponification thereof, and boiling the whole together until the 
combination of the two soaps has been completely effected. Or the 
hydrated neutral soap may be separately made in one pan and then 
added and boiled with the fitted soap, until perfect combination has 
taken place. 

1702. W. A. Gitere, South-stre 
hydrated oxide of chromium.” 
1858. 

This invention consists in processes for preparing hydrated oxide of 

chromium on a large scale, of a finer colour than the chrome greens 

hitherto obtained, and applicable by known means to painting and 
printing every kind of tissue, and for colouring paper. The hydrated 
oxide prepared by the processes hereinafter described is decomposable 
only at a temperature approximating to red heat, and is a fast colour. 

It differs by the beauty of its green tint from the ordinary hydrated 

oxide, which is of a bluish grey, and may be at once distinguished from 

the anhydrous oxide of chromium (chrome green), first by its colour, 
and secondly by the action of heat upon it. The improved oxide when 
uted to about 800 deg. Fah, gives off water, and blackens in decom 

The product obtained is not liable to be affected by the action 

of the air or light, or by chemical agents, with the exception of con- 

centrated boiling acids. It may therefore be mixed with any colour or 
rdant without affecting the resulting products, 





et, Finsbury, London, ‘“‘ Preparation of 
A communication.—Dated 28th July, 





































mo This improved colour 
can be manufactured by the two following processes, First process, the 
inventor heats on the sole plate or bed of a reverberatory furnace, kept 
at a dull red heat, a mixture consisting of one part of bi- 
chromate of potass and three parts of refined boracie acid, the 
above being moistened wi a quantity of water sufficient to form 

thick paste. (Note. A dull red heat must not be exceeded, other- 
wise the substance would completely fuse, instead of remaining in the 
form of a porous and the oxide formed would pass into the 
anhydrous state, an s is well known, the anhydrous oxide of chromium 








is of a dull green colour.) He throws this mass while it is red-hot into 
cold water, and washes it with boiling water to completely remove from 
it the borate of potass which has been formed. The improved hydrated 
collected and 





oxide remains behind, and may be at once lried for use, 








By evaporating the waters used in washing, and adding muriatic acid, 
the boracic acid will be recovered, and can be re-employed in great 
part. The chloride of potassium resulting from the preceeding opera- 
tion forms an article of commerce. > nd process: He replaces in 
the first paration the bichromate of potass by an equal quantity of 
chromate of soda, obtained by dissolving in boiling water sixty-one parts 


of neutral chromate of potass and fifty-three parts of nitrate 
using the borac 


in this latter case may be re} 


of soda, 


The neutral chromate of potass 





deseribe 


seed by 


Las befo 








s a mixture of ninety-two parts of 
bichromate of potass and eighty-nine parts of crystallised carbonate of 
soda, the same quantity of nitrate of soda being employed. In both 


cases the solution deposits in cooling a large quantity of nitre, which 
may be sold to the trade, and defrays part of the expenses. The mother 
water contains the chromate of soda, which may be puritied by erystal- 
lisation, or, as this salt crystallises with difficulty, the liquor may be 
evaporated to dryness, and, provided all the nitre is deposited, the chro- 
mate of soda will be sufliciently pure to be employed as before described. 
In the second precess for the preparation of chromate of soda the pro- 
portions above stated produce twice as much chromate of soda as those 
of the first proce When the green is manufactured with chromate of 
soda the wash-waters contain borax, which may be sold direct to the 
trade, or which may be converted into boracie acid by means of muriatic 
acid. The colour prepared with chromate of soda is a green of a lighter 
tint than that produced with the bichromate of potass. Still lighter 
tints of green may be obtained if required by adding to the mixture of 
boracic acid and bichromate of potass some alumina, magnesia, or arti- 
ficial sulphate of baryta, before introducing it into the reverberatory 
furnace. In manufacturing the green he can replace the chromates of 
potass or soda by the chromate of lime, prepared directly by calcining 
the mineral chromium (chrome iron) with chalk by the action of an 
oxydising flame, 











Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 


Electrical Apparatus, Galvanic Batteries, Se. 

1708. W. Buckinenam, Broad street, Bloomsbury, London, C. Ht MPRY, 
Camberwell, Surrey, and L. R. Sykes, Duke-street Manchester-square, 
London, “ Telegraph cables.”— Dated 28th July, 1858. 

These improvements consist in forming the rope or cable which en- 
closes and insulates the clectric wires of submarine and other telegraphs 
of silk and other fibrous non-conducting materials, either alone or in 
combination with animal hair, and saturating such rope with gutta 
percha, For the purpose of rendering the gutta-percha more capable of 
resisting injury from external causes, the inventors propose to mix it 

in the melted state with finely powdered glass, silica, 

conducting substance, and therewith saturating the 
described.— Not proceeded with, 











or other 


rope 


non- 


as above 





rine telegraph cables,”— Dated 3ist July, 1858 

This invention consists in the construction of machinery composed 
of a resilient and articulated series of segments or frames, which ex- 
tend from the stern of a vessel employed in the submerging of sub- 
marine telegraph cables, and over which machinery the cable is to 
be paid out, being delivered from a trumpet-mouthed shaped congeries 
of friction rollers, situated at the outer extremity of the frame furthest 
from the stern, in which machinery the resiliency decreases gradually 
from that part of the apparatus next to the stern to the extreme outer 
end thereof in manner similar to that in which the resiliency 
diminishes from the butt to the top joint of a jointed fishing rod. The 
articulated joints or segments of the apparatus are formed of frames, 
cach frame starting from the stern, being smaller than that supporting 
it. Strong springs, such as coach springs, fixed to one frame and linked 
to the further extremity of the vessel, are employed to give resiliency 
to the articulations between each frame and that next to it, and the 
frame furthest from the stern terminates in a semi-conoidal or trumpet- 
mouth shaped debouchure, consisting cf rings of friction rollers break 
ing joint with each other, and so arranged as to present a rolling surface 
of moderate cury re to the escaping cable, at whatever angle with the 
course of the ship it is compelled by side currents or lee-way to quit 
the apparatus. Over this resilient and articulated series of frames is a 
rigid spur of wood or metal, having suspended from it outward as mi ny 
pulleysas there are joints in the apparatus last described. 
number of pulleys is provided inboard. 
the extremity furthest from the ship of each joint, then to a spring or 
not as deemed necessary, and then, passing over one of the outboard 
pulleys and one of the inboard, 


a 














An equal 


in the rigid beam, is attached to a 
spring apparatus, so arranged us to give a resiliency graduated according 
to the position of such a particular piece in the series. 
paratus consists of a serics of wheels and axles, 
act on the axles in each case, and the ropes or chain leading 


This spring ap- 





lo the 














various parts of the laying apparatus are attached to the wheels. The 
ratio of the diameter of the wheel to the axle varices in cach case, ac- 
cording to the amount of resiliency required by the pa la nt o 
trame of the fishing-rod apparatus with which such wheel and axle ar 
comected. Thus, as the delivery extremity of the apparatus is required 


to be moved through a comparatively large space by the exertion of a 
comparatively small strain, the ratio of the wheel to the axle in the re- | 
pertaining t 


silient apparatus this end frame is consequently greater 








} 


A rope or chain is connected to | 


The resilient springs | 
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than in that appertaining to any of the frames nearer the stern; a> 1 
thus, a graduated resiliency is obtained; or the same end is obtained by 
the employment of a spindle-wheel like that of the verge of a watch, 
The required resiliency is obtained either by a vacuum or compressed 
air cylinder, by volute springs, or by springs of vulcanised india-rubber, 
The required graduated resiliency may be wholly obtained by the 
coach-like springs which give resiliency to the articulation of the frames; 
the chains or ropes led inboard from each joint over the rigid spar being 
merely employed to counterbalance the weight of each frame. Or the 
resiliency may be wholly given by the wheel and axle apparatus inboard. 
1740. C. Dk Beraur, Dowgate-hill, “Submarine telegraphic cables, and 
een for paying out or laying down the saime,”—Dated 31st July, 
S08 
This invention relates to improvements upon a former patent dated 
11th July, 1856, No, 1605, and comprehends, Firstly, the constructing 
those cables having only a specific gravity somewhat greater than water, 
with only one layer of binding passing around the longitudinal cords, 
instead of two such layers, as specified under the former patent. This 
invention comprehends also the forming each of the longitudinal cords 
of the cables (whether such cords be of hemp, flax, silk, or other ma 
terial) of two or more strands twisted together, so that in making up tno 
cables the rough or projecting surfaces of such double or compound 
cords may become pressed, and more or less imbedded into the gutta. 
percha core inclosing the copper wire or wires, and thereby be pre- 
vented from slipping thereupon. The invention comprehends also the 
forming the longitudinal cords of twisted or plaited strands of hemp, 
flax, silk, or other fibrous material, and the cementing such strands 
together and to cach other by Jeffery’s marine glue or other suitab’3 
cement, Also the saturating or coating the longitudinal cords (in 
whatever manner constructed) with gutta-percha, and in consolidating 
them with the gutta-percha core by heat or otherwise, Also the satu- 
rating or coating the binding twine with gutta-percha, and in conso!#- 
dating it with the longitudinal cords by heat or otherwise. Also th* 
creosoting the materials, or them, employed in and for 
the manufacture of electric cables, The invention 
comprehends the apparatus for enabling a 
of cable to be at times ready in advance of the 
coil in the hid the so that if in case 
of some accident or entanglement, or other cause, it should be requisite 


to stop the progress of 





some of 
telegraph 
constructing 
all 
of 


also an 
reserve 
main vessel, 


uncoiling of the cable suddenly, the paying 

















out might still be going on from the said reserve for a limited period, 
ind thus give time either to stop the way of the ship, or rectify the 
disaster, and let it go on as before, and save the breakage and loss of 
the cable; and this apparatus the patentee proposes to construct of a 
compound series of pulleys or tackle, through or over the sheaves of 
which the cable is to pass, one system, or half of the number of the said 
sheaves, being situate at a distance from a second system or the remain- 
ing half of the said number of sheaves, the distance being as great as 


the breadth or length of the d 
is used will allow, but one o 


ck or other position where the apparatus 
r both of the said systems is to be made ad- 





























justable in respect of distance, so that on an emergency occurring, the 
sing ‘or al 1g the two sy is to approach will, in itself, give or 
pay « juantity of cable, and afford the desired relief. Lastly, the in- 
vention compreherds the construction of machinery which shall pay or 
deliv the cable out of the ship or vessel into the sea by an actual 
emissive or propulsive toree, as great or even greater than the strain 
, Without su machinery, would be due to the simple weight and 
strain from the cable itself, and which shall always be delivered out from 
the ship at a greater speed than that at which the ship passes through 
the water. And the patentee proposes to obtain the said emissive or 
propulsive action by means of gripping rollers or pulleys, which are 
intended to clip or hold the cable, and are driven by steam power or 
otherwise at such a velocity as to draw out the cable from the hold of 
the vessel, and force or deliver it out into the water ata speed equal to 
or exceeding that at which, without that arrangement, it would leave 
the vesse 1. 
1742. W. H. Crispin, Stratford, * Electric telegraph cables.”—Dated 2nd 
August, 1558. 

‘The inventor makes use of any of the ordinary arrangements of wires 
for the transmission of telegraphic c« inications, surt ling the 
same with an external coating of gutta-percha or other insulating sub- 
stance; but he altogether dispenses with the use of metallic wires as a 
covering or protection (except in the case of sub-aqueous telegraphs, 
when it may be desirable to use a metallic covering for the cable near 
the respective shores), and in lieu thereof adopts one or other of the 
following methods :—The telegraphic wires having received an external 
coating of gutta-percha, or other analogous and equivalent insulating 
material, another coating of the like material combined with hempen 
fibre, intermixed therewith in the course of construction so as to form 
one body, is given to the same, the whole being then surrounded with 
an external covering of ordinary rope, made in one or other of the 
usual methods of rope-making, of any suitable number of strands; or 
plaited rope may be used for the same purpose, the same being rendered 
impervious to water, and protected from the effects of other injurions 
influences by the use of tar, or any analogous preservative substance or 
material. Instead of the method of construction lastly described, the 
following may be used : —The coating of gutta-percha or other insulating 

al in combination with hempen fibre may be dispensed with, the 
telegraphic wires being surrounded with the insulating material alone of 
a desirable thickness, and the same being then externally covered with 
hemp or rope,— Not proceeded with. 
Crass 10.—MISCELLANEOUS. 

Including all Patents not found under the preceding heads. 

1457. C., W. Siemens, John street, Adelphi, ‘ Cleansing tidal rivers.”— Dated 
2sth June, 1858 





In cases where great cities or populous districts are situated upon the 
banks of tidal rivers great inconvenience to the inhabitants has arisen 
from the putrid state of the water, owing to the accumulation of sewage 
water and other impurities discharged into the same, which ere washed 
to and fro by the tidal action, and are only by slow degrees worked down 
toward the sea, depending chiefly upon the influx of fresh water into 
the river above the city. This invention consists in a method of procur- 
ing an influx of pure sea water at any point or points opposite to, or past, 
such populous city or district, in consequence whereof, in the first place, 
a more rapid discharge toward the sea of the sewage or other obnoxious 
matter flowing into the river is obtained, and, in the second place, 
putrefaction is arrested or checked by the salt in the sea water. Besides 
this the sea water, before it mixes with the river water, may be 
used to supply public baths, ponds, or lakes, or be made otherwise avail- 
able for sanitary purposes. The method consists in constructing a 
partition wall, mid-feather, or dam, longitudinally in the bed of the 
river, from the mouth, or from a point sufficiently near the mouth toa 
point opposite to or past the populous neighbourhood, dividing the river 
into two separate channels. ‘The inventor provides one of the two 
channels, and which may be of considerably less breadth or depth than 
the remaining channel, with a trap door, or va or gates (at any con- 
venient point between the mouth of the river and city), which allows of 
the influx of the tidal wave from the sea, but prevents the water from 
receding with the tide towards the sea, The water thus trapped is, how- 
ever, allowed to move forward, and discharge itself into the second and 





ve 








unobstructed channel, at a point or points where its purification is 
required, The capacity of the trapped or sea water channel ma, be 
increased by widening it, or by the construction of reserveirs in con- 





nexion with it. In some insta 
to construct a new 


ces, Or at some parts, it may be advisable 
and separate channel for the influx of the sea water, in 
to interfere with the navigation of the river, or for the purpose 
shortening the influx channel. Or the influx channel may be made 
to diverge from the main river near the mouth, in order to obtain very 
mire Sea Water 





order not 





ot 
I . The partition wall in the bed of the river may be cone 
veniently constructed by a double row of piles filled in with clay, or it 
tructed 





may be « ol breadth to answer the purpose of a 
road or railway. It need not, in all cases, extend completely to the 
mouth of the but a top at a point at which the sea water 





bears so | 4 proportion to the river water and sewage as to be of a 
nt degree of purity. Ip the case of sewers discharging into the 
river on the side of the influx channel, the inventor proposes to con- 
struct a culvert below th r the of the said sewer into 
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THE ENGINEER. 











the. main river. Such culvert may be flushed from time to time by 
means of a sluice valye leading from the sea water channel into the 
sewer or culvert. In the case of, docks or wharves on the side of the 
influx channel he proposes to construct a gate or gates or locks in the 
partition wall, which may be opened for the passage of vessels. It may 
also be advisable in certain cases to provide the inland end of the influx 
channel with gates or sluices, so that it may retain the sea water until 
the tide has entirely or partially receded in the main channel, to 
late a suffici head of water for flushing sewers or the bed of 
the river itself. The sea water channel may in some cases be covered 
over, and wharves or roads may be made over it; or both channels may 
be open, and may both be used for navigation, in which case the current 
in the salt water channel would facilitate the passage of vessels up the 
river, while the other channel would be better adapted for vessels 
descending the river. Locks near the trap, and at other places, would 
allow of the passage of vessels from one side to the other.—WNet proceeded 
with, 
1458. W. E. Newton, Chancery-lane, London, “ Apparatus for making 
nails.”—A communication,—Dated 28th June, 1858, 

The inventor so constructs the machine that bya simple change of 
cutters it is capable of making nails of different sizes and forms, inas- 
much as he need not use a heading apparatus, whilst he can cut a nail 
having a shoulder at all four of its sides, which, so far as he knows, has 
never heretofore been accomplished. The invention may be said to 
relate to that class of nail machines in which a rotary dise cutter and 
vibrating anvil are used, but it cannot be described in detail without 
reference to the drawings. 

1459, W. E. Newton, Chancery-lane, London, “ Printing presses.”—A com- 
munication.—Dated 20th June, 1558. 

The object of the present invention is to print very rapidly from en- 
graved plates, or other plates of a similar character, the impressions from 
which may be considered as “ engravings.” As the first step towards the 
accomplishment of this object, it is proposed to convert the surface of the 
plate to be printed from into a cylindrical form, so that it may be made 








to rotate, and produce the impression on the paper or other substance 
as the latter moves between it and another rotating surface. The First 
part of the invention consists in first backing the plates with a flexible 
but inelastic, or very slightly elastic, metal or metallic alloy, and when 
thus backed, winding them upon the periphery of the printing cylinder, 
by drawing and bending them between the latter and the periphery of 
the feeding and impression cylinder, so as to make them bear evenly and 
solidly upon every part of the first-named cylinder, and securing them 
firmly thereto, by which means the plates are made practically as much 
a portion of the printing cylinder as though made of the solid metal of 
the cylinder. The invention also relates to a mode of applying a roller 
termed a clearing roller, in combination with the printing cylinder and | 
the inking roller, for the purpose of removing the superfiuous ink from 
the surface of the plates after the inking operation. And the invention 
further consists in a certain method of applying an endless band to clean 
and polish the surface of the plates between the engraved lines or sunk 
portions which produce the impression. 


LIST OF OPEN CONTRACTS 
80 FAR AS THEY RELATE TO ENGINEERING OR GENERAL 
CONTRACTORS’ WORK, 

Docx—Penants.—Tenders will be received for the construction of a dock 
at Penarth, and a portion of railway leading thereto, Plans and speci- 
fications on and after 24th January, at Mr. Hawkshaw’'s, 33, Great 
George-street, Westminster.—Tenders to 12th February. 

Batus—BinmincuamM.—Tenders will be received for the erection of bath, 
in Woodcock-street, Birmingham. Drawings and specifications at the 
architect's, Mr. Holmes, 25, Temple-row, Birmingham. 

Rattway Works—Dunpark, ENNiskiLLen.—Tenders for constructing the 
branch line from Shantonah to Gootehill will be received up to 
let March. Plans and specifications at the office of the engineer, | 
Dundalk, | 

TRamwAY— War Department. — Tenders will be received on the lith 
February at the office of Director of Contracts, War Dopartment 
Pall Mall, for constructing a tramway at the Gun Wharf, Portsmouth.— 
Plans and information at the oflice from 10 to 4. 

Roman Ratuways.—Tenders are invited for a supply of rails called 
“vignolle.” The conditions of tenders may be inspected after the 
20th January at 99, Rue Richeliou, Paris. 


Tue Ustrep States’ Anmy.—The authorised strength of the army, 
as posted, is 18,165, but the actual strength on July Ist was 17,498. 

Smyrna anv Arpin Ramway.—3,000 workmen belonging to | 
seventeen different nations are employed on the works of this line. 

Antiacrre Coan ws AmMentcA.—The three anthracite coaltields 
of Pennsylvania, together 238,280 acres or 372 square miles in 
extent, produced in 1858, 6,824,854 tons of coal, an increase of 
26,815 tons over the production in 1857. 

Ramways ix Vicrorta,—It is probable that the Colonial Govern- 
ment will purchase the Geelong and Melbourne line, paying for it 
in the new railway debentures, of which £8,000,000 are being ne- 
gociated. ‘The Government line from Williamstown to Melbourne 
was to be opened January 10th, 

The Meprrernanean Exrension TeLeGrarn.—The defect in 
the cable between Cagliari and Malta has been repaired, and 
through communication re-established. The cost incurred by the 
accident is estimated at about £1,000. A portion of the cable raised | 
from a considerable depth in the sea was found to be as perfect as 
when it was tirst laid down. 

CoaL Exvorrs 1x 1858.—The total exports of coal from Great 
Britain during the year 1858 were 6,077,863 tons, a decrease, as 
compared with the year 1857, of 148,187 tons. ‘The exports were : 
from the Northern ports, 3,592,206 tons; Yorkshire ports, 253,640 
tons ; Liverpool, 467,478 tons; Severn ports, 1,382,277 tons; and from 
the Scotch ports, 382,26: 
























2 tons. 

Tur Merrovoniran Main Draiwacn Scuemes.—A letter has 
been addressed to Lord J. Manners, M.P., the Commissioner of 
Works, by Messrs. D. Galton and J. Simpson, the Government 
referees, upon the * Brief Observations of Messrs. Bidder, Hawkesley, 
and Bazalgette on the answer of the Government referees to their 
report to the Metropolitan Board of Works upon the repert of the | 
referees.” ‘The Government referees allege that the total cost of 
their scheme would not exceed £4,000,000 (43,575,000), against 
£8,032,500, the alleged cost of the Board's engincer's plan, as ex- 
tended to Sea Reach; but if their plan were enlarged and adapted 
to discharge the Government referees’ quantity of sewage and rain- 
fall, the cost would then be £13,075,000, as against £6,785,500 upon 
the cheaper and, possibly, better system of the Government referees. 

Pur Key Sea TeteGraviu.—Her Majesty's ship Cyclops, on the 
survey of the telegraph route, reached Aden from Suakin on the 
12th ult., and was to start on the 21st for the south-east coast of 
Arabia. Mr. Hartley Gisborne, of the Red Sea Telegraph Company, 
gees in her. The proposed stations of the Red Sea line are Maculla, 
the Kooria Mooria Islands, and Ras el Hadd. Captain Pullen’s ul- 
terior surveys have contirmed him in the opinion that the Red Sea 
offers no ditliculties whatever to the successful submergence of a tele- 
graphic cable. He has sounded the mid-channel from Suez to 
Ferim, and finds the bottom soft mud from Suez to Jebel Teer, but 
rock from thence to Perim. The greatest depth on this line is 1,050 
fathoms. He has also sounded the whole extent of the sea inshore 
and within the reefs on the eastern side, and the same from Suez to 
Suakin on the western side. He is now anxious to complete the sur- 
vey on this line from Suakin to Perim, as he judges that to be by 
far the preferable route, the bottom throughout being much more 
even, and the soundings considerably less. Should it prove, on 
examination, that there is a soft bottom from Suakin to Perim, it is 
presumed that will be the line eventually selected, since, besides the 
advantages already named, the cable will escape the rocky bed be- 
tween Jebel Teer and Perim, though that circumstance does not 
appear to constitute an objection with telegraphists where the sound- 
ings are deep. The three routes, indeed, are perfectly practicable, 
and the only question is, whichis the mosteligible. — ~ 











THE IRON, COAL, AND GENERAL TRADES OF 
AND . OTHER 


BIRMINGHAM, WOLVERHAMPTON, 
DISTRICTS. 


(From our own Correspondent.) 


Inon TRaDE: On ‘Change at Wolverhampton: The Emperor's Speech and its 
Effects: United States’ Demand: Improvement in Quality—Pia Inon TRapE— 
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On ’Change at Wolverhampton, on Wednesday, the reports were to 
the effect that the iron trade had made no progress in the week. By 
almost universal consent, the falling off in the demand during the 
past three weeks was attributed to the very unsatisfactory state of 
European affairs, respecting which it was thought that little, if any, 
satisfaction was to be gathered from the speech of the Emperor of the 
French. Anticipations of the future are not therefore of the most 
inspiring character. Of the two, there were more manifestations of 
life in the South Staffordshire iron trade at the time of our last pub- 
lication than there are now. ‘The first-class houses, however, con- 
tinue in the possession of orders enough to keep them fully employed. 
Indeed, for some descriptions—in particular, sheets—they have booked 
more orders than they can execute by Lady-day. Such firms con- 
tinue to receive the most favourable reports from the United States. 
This week’s mail has been an improvement upon the preceding one. 
It is evident that the United States, as she has long been, so she is 


likely to concinue one of the best customers of the iron-masters of | 


Great Britain generally, but particularly so of the South Staffordshire 
masters, as well those of repute for the excellency of their make as 
those known to be willing to execute orders at a low figure. Still, 
the makers of the former class are they who, at the present time, are 
most in favour on the other side of the Atlantic. For such makers a 
prosperous time is near, if it has not already commenced, the demand 
for good iron being more than ever conspicuous from customers in 
both the Old and also the New World. It is satisfactory that the 
South Staffordshire makers—who, in a time of great demand, were 
beginning to forget where their strength lay, and, as a consequence, 
were nearly being shorn of their glory—are in earnest in the right 
direction. Practical demonstrations of this have come under our own 
observation in the last day or two. During that time South Stafford- 
shire iron, now being made, has stood tests of a very severe charac- 
ter—tests, we fear, that iron made two years ago would not have 
borne. Pig iron continues quite half-a-crown easier than at quarter 
day. 

Coal is still plentiful. The men remain uneasy. A large number 
of them gave notice for an advance of 6d. a-day on Saturday last. 

The financial condition, also, of South Staffordshire has conspicu- 
ously improved in the past nine months, as is seen by the reports of 
different local banks, noticed last week, but particularly demonstrated 
on Monday at an annual meeting of the Wolverhampton Bank, 
which closed its doors for a season during the “crisis.” The directors 
reported—*“ The assets of insolvent estates have been now so far 
ascertained as to enable your directors to form an estimate of the loss 
which will be sustained from them. At the end of 1857 the amount 
of bad and doubtful accounts was estimated at £327,000. It will be 
seen, on reference to the statement appended to this report, that the 
amount of actual loss is now estimated at £138,164 8s. ld. This re- 
sult has been arrived at after a careful consideration of the circum- 
stances in each case, and the directors have no reason to doubt that 
the estimate will be found correct. The loss of interest, which could 
not be charged on the above sum of £527,000, and the high rate 
agreed to be paid for a time on a portion of the credit balances to the 
bank, in addition to the large amount of unemployed cash during the 
sta,nation of trade in the early part of last year, and before the busi- 
ness of the bank returned to its accustomed channels, have caused, 
as was to be expected, a great diminution in the year’s profits. The 
directors, however, see no reason to doubt that the business of the 
vank will now be as profitable as formerly. The directors feel assured 
that the shareholders will be glad to find that after all deductions for 
bad debts and other expenses, the capital of the bank amounts to 
£65,658 5s. 10d. At the time of the stoppage a * Shareholders’ 
Committee” was appointed to assist the directors. This committee now 
reports that it has examined the details of accounts upon which the 
report of the directors for the year 1858 is founded, and from the result 
of that examination as well as from their own knowledge, the com- 
mittee feel assured that the position of tne bank is undoubtedly as 


| good us it is represented in the annual report of the directors. 


Reports from North Staffordshire respecting its trade and capa- 
bilities are favourable. In the extreme north end of the district it is 
stated that there are 200 vertical feet of coal, and the pit through 
which it comes is lined with ironstone of an excellent quality, which, 
toyether with limestone, largely abounds over the whole district. 
There can be little doubt that North Staflurdshire, being so highly 
favoured in a mineral point of view, will hereafter become a very 
large iron-producing and manufacturing district. An Exchange for 
the iron-masters and others of North Staffordshire was commenced on 
Monday last in the large room of the Stoke railway station. 

Birmingham trades generally have received a severe check in the 
past fortnight. 
stopped entirely the improvement which it was thought had set in 
for Birmingham wares from all the home markets and from the Con- 
tinent. The expectations of a most prosperous spring trade, which 
were entertained a fortnight since from sound premises, are now nearly 
dispelled. 


plenish their almost empty shelves, can now scarcely obtain an order. 
There is now shown a disposition to await the development of the 
schemes of certain continental rulers, whose intentions are evidently 
anything but pacific. The experience of the last two or three days 
has not been a great improvement on the preceding six. A little 
more has been done since Monday than in the few days before, yet 
the speech of the Emperor of the French is not reassuring, unaccom- 
panied as it is by any marked restriction of warlike preparations. 

In Wolverhampton there has been aslight improvement in the past 


few days, but by no means to the extent that it would have been if | 


the speech from the throne of France had been more like that which 
proceeded from the Queen of England only a few days before. To 
have the brightening prospects which were opening upon us after the 
severe social disasters that we have so recently sutfered darkened by 
such a cause excites a very strong feeling of popular indignation. 
Expressions illustrative of the existence of this feeling escape from 
almost every mouth, during the confession that traders are now dis- 
playing that very cautious spirit which succeeded the monetary panic 
aud the failures of last year. The falling off, however, has not been 
of an extent suflicient to greatly reduce the operations at the leading 
works, either in Wolverhampton or the surrounding district of Bilston 
and Willenhall. At Wolverhampton there is a little more making 
for stock in the tin-plate working and japan trades, and some of the 
firms in those branches have ceased to “ light up”’—a_ proceeding 
which has lessened the hours of labour of their operatives by an hour 
and a halfa day; but the falling off in orders has not been to an ex- 
tent sufficient to otherwise affect the workpeople in these the leading 


The more than possibility of a European war has | 


The travellers who at that time, on commencing their | 
journeys, found the country traders willing to give out orders to re- 





| departments of the trade of the town and district. The lock-makers 
| have been more fully employed in the past fortnight and three weeks 

than for some time before. The Wolverhampton workmen are, there- 

fore, taking the earliest opportunity to obtain a return to the amount 
| of wages that they received before the late depression, as will be seen 

below. The leading foreign orders received in the last few days for 
| tin plates and japanned goods have been given by a few South 
| American merchants, who have been in the town and visiting the 
| workshops and warehouses during the week. The hollow-ware trades 
| continue without much animation. In bolts, latches, hinges, and 
currycombs the small tradesmen, but more particularly the larger ones 
of Willenhall and Wednestield, continue well employed. At the same 
time there has been a perceptible quietness in orders to the last week. 

The people of Walsall are better employed than those of most of 
| the South Staffordshire towns. No one there, male or female, young 
| or old, who can in any way help to manufacture saddles, file or 
| polish, or otherwise prepare the various metal trappings of all de- 
| Scriptions of harness, need be unemployed an hour. The borough of 
Walsall is increasing in wealth and extent rapidly, the results of its 
trading prosperity. 

Inre Sheard and Onderwood, Smethwick, machinists, was a case that 
came before the Birmingham Bankruptcy Court on Friday. It was a 
certificate meeting, at which Mr. Allen, on the part of the assignees, said 
they had no opposition to offer. The Commissioner said that on ex- 
amining the proceedings he found that the bankrupts commenced 
business about a year or two ago with an estimated surplus of £750, 
that they were now deficient about £6,000 with scarcely any assets. 
—Mr. Smith, for the bankrupts, said that their bankruptcy was the 
result of the panic through which the district had recently passed. 
—The Commissioner said, with reference to the separate balance 
sheet of Underwood, it presented a very unfavourable aspect. It 
commenced with a surplus of £750, and ended in showing him in- 
debted to unsecured creditors £1,540, and to secured creditors £532, 
without any assets, besides his liabilities, £1,150. He appeared to 
have kept two maid servants and a man servant, and his private 
expenses were more than £2,00(), whereas Sheard’s private expenses 
| were only £271. He could not overlook Underwood's extravagance, 
| and he should give him a certificate of the third class, observing 
| that it wasa bad case. To Sheard he awarded a certificate of the 
; Second class. 





The Birmingham Town Council, on Tuesday, instructed their 
General Purposes Committee to communicate with the members for 
the borough, and to prepare petitions against the Mersey Dock 
Rating Bill, 1859, and take other measures to ensure its rejection. 
| ‘The operative plate locksmiths of Wolverhampton inform their 
employers (in an advertisement issued under date of the 7th inst.) that 
| they do not intend to work at their present rate of wages after the 
| Sth of March, 1859. 
| The Midland Association of Flint Glass Makers have passed the 
| following resolution :—* That the Associated Manufacturers, earnestly 
| desirous to terminate the present disputes, will receive a deputation of 
twelve workmen, on the 15th inst., at twelve o'clock, at the Crewe 
Arms Hotel, Crewe; but if all obnoxious interference with their just 
rights as employers be not then or there withdrawn, they hereby 
adjourn to Tuesday, the 3rd May.” In forwarding it to the newse 
papers, Mr. G. Lloyd, the chairman, says :—“ I trust the deputation of 
twelve will be selected so as to enable the meeting to devise means of 
terminating the dispute between masters and men, and of restoring a 
mutual good understanding between them, secured upon an 
honourable and permanent basis.” Subsequently, Mr. Lloyd writes 
to the members of the Flint Glass Makers’ Friendly Society—* Do 
you understand the true cause of the dispute? Have you read and 
considered those rules of your society which your employers have 
pronounced intolerable, inasmuch as by the enforcement of them 
it is plain that they (your employers) would be deprived of that just 
controul in the management of their business to which as masters they 
are fully entitled? Should not a master have free choice as to whom 
and how many men he may employ, without the interference of 
another person or persons? And should he not be considered a better 
judge as to what quantity and description of goods he should make 
and sell in a given time? ‘These two points comprise the whole of the 
matters in dispute; and they are, surely, no more than every rational 
man who is in a position tv employ labour in manufacture of any 
kind in a free country is entitled to claim, and in the just exercise of 
which to defend himself against all encroachment and interference. 
Would you not, ifso cireumstanced, make a similar claim and defence ? 
Have vou seen and considered the rules of the United Engineers’ 
Society ? If not, read them, and compare them with your own; and 
be prepared by the i5th with an answer to the question :—Will you 
frame your own rules according to the same plan ?” 

“The central committee entirely concur” in the sentiments with 
which the resolution above is accompanied, and they receive the 
invitation to meet the employers at Crewe, on the day appvinted, 
with jthe utmost kind feeling, and regret that such was not issued 
before, in answer to their first suggestion when the dispute began. 
But also regret to see that while the resolution of the “ Asso- 
ciated Manufacturers” contains the friendly intimation that “ a depu- 
tation will be received,” it contains the following unhappy and 
ambiguous words:—“ But if all obnoxious interference with their 
just rights, as employers, be not there and then withdrawn, they 
hereby adjourn to ‘Tuesday, the 3rd of May.” This does not 
bear so friendly an aspect, and from this it would appear that the 
powers of such a deputation would be entirely passive, or a simple 
yea or nay, and not as the preceding letter intumates—“ to devise 
| means”—reason, and discuss the points at issue—and meet for mutual 
| concession. 

The South Staffordshire colliers have determined to send their 
secretary to Yorkshire that he may there, in concert with the York- 
shire unionists, make arrangements for the preparation of the draught 
| of a Miners’ Ten Hours Bill, with other matters to be discussed at 
the National Conference of Miners, to be held in May next, at 
Ashton-under-Lyne. They have again met 400 strong on the ques- 
| tion of a proposed rise in their wages, and confirmed a previous reso- 

lution to have another sixpence a day, or cease to work. The meet- 

ing was remarkable for the plainness of speech of the secretary above 
| mentioned, who said that it was not upon his recommendation that 
| preparations were being made for another strike, if such a proceeding 
should be deemed necessary ; for he did not think that the men, if 
they got the additional sixpence, would be benefitted. They would 
spend it if they should get it. He would rather that the men 
remained at work at their present prices if they did so. He trusted, 
however, that if they got the additional sixpence they would spend 
it on the education of their children and in improving their dwellings, 
most of which were not better than dog-kennels. Unless they 
| refrained from sending their children to the pits so soon as they 
could use their limbs, the next generation would be in a worse state 
of serfdom than was the present, for the butties were sending their 
sons to school, and were educating them to do without agents when 
they become themselves butties. Instead, therefore, of being as now 
| ignorance against ignorance, there would be education against 
ignorance, to the consequent disadvantage of the latter. He implored 
them to abstain from drink, and send their children to pen and 
| put more and better furniture in their houses. 
| A line of railway connecting the mineral district of the Forest of 
Dean with the great manufacturing districts of the East Worcester- 
shire and South Staffordshire is contemplated. It is a line to run 
out of the Monmouth and Pontypool Railway, to pass through the 
iron and coal district of Dean Forest, down to the Hereford, Ross, 
and Gloucester line, at Mitcheldean Road Station, and from thence 
at by Aston Ingham, near Newent, again on by Dymock and 
zedbury, where it would converge into the Worcester and Hereford 
Railway, now in course of construction, and then vid Worcester, 
along the Oxford, Worcester, and Wolverhampton and Severn Valley 
Railways, into the eastern portion of Worcestershire and South 
Staffordshire. There appears but little doubt that a railway so con- 
nected would afford great accommodation, and be a speedy means of 
transit for all kinds of traffic. ‘The other project talked of is a line of 
railway from Witney to Evesham, to be worked by a joint committee 
of the company originating it, and the Oxford, Worcester, and Wol- 
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A few days ago, the Marquis of Stafford “startled from their pro- | ) 3 
! lamps appear to have been more relied upon instead of an effective 


priety” the good people in the quiet little town of Newport, in Shrop- 


shire, by riding through the streets on a steam engine, which has | 


been constructed for him at Buckingham for the purpose of travelling 
upon the turnpike road. In front there is an ample seat, capable of 
accommodating four persons, and is guided by a handle in front. It 
weighs about 22 cwt., and is of 2-horse power, and will travel at the 
rate of fourteen miles an hour. 

A local paper announces that the marquis was accompanied in this 
ride from Lilleshall Hall by Lord Grosvenor, Lord Blantyre, and an- 
other. The engine, it adds, appears to be somewhat unwieldy, for in 
turning into the workyard of Mr. Massey, the engine came in contact 
with the wall, slightly injuring one of the wheels. However, it pro- 
ceeded, and passed through the town again in about half an hour. It 
is rather noisy in its progress, and the steam may probably be unplea- 
sant to the passengers, the funnel being close to their backs. 

Messrs. Hardman and Co., of Birmingham, have produced a fine 
specimen of modern glass windows. It is a memorial to the late 
Duke of Rutland, and has just been erected in the aisle in the Bake- 
well Church, Derbyshire, commonly known by the name of the 
“ Vernon Chapel.” The aisle is lighted by three windows of three 
lights each, in the Jate decorated style, with flowing tracery. The 
middle window was selected for the memorial. Just below itis a 
monument with three recumbent figures, being those of Sir George 
Vernon and his two wives. The subject is “The Resurrection,” 
treated allegorically. In the centre light our Lord is represented in 
a white-diapered robe edged with gold, and standing triumphant on 
a tomb of Gothic design; his right hand held up in the attitude of 
benediction. The figure is very dignified. It is surrounded by a 
glory of rich ruby colour, with angels’ heads in the margin. In the 
lower part of each of the side lights three Roman soldiers are repre- 
sented. One soldier in each group is starting with terror at the appa- 
rition, as related by St. Matthew. A cloud stretching across these 
three lights conceals from their pagan eyes the glorious signification 
of the resurrection as revealed in the Christian faith. In the upper 
part of each side light is seen one of the witnessing angels descending 
towards the tomb, whilst in the lights of the head a choir of angels 
celebrate the glorious event. In the highest light of the head of the 
window the Lloly Spirit is seen descending as a dove surreunded 
with a glory. The idea proposed in the design is extremely well 
carried out. Beneath the window is a brass with an inscription. 

A case of some interest in the iron trade, and especially amongst 
the members of it in South Staffordshire, came on in the Court of 
Queen’s Bench on Friday. It was that of Griffiths v. Perry; was a 
special case for the consideration of the court, and arose out of an 
action tried before Mr. Justice Byles, on the 13th of August, 1858, at 
the Gloucester Assizes, when (as reported by us at the time) the jury 
gave £1,000 damages. The simple question raised was whether the 
plaintiff was entitled to substantial or merely nominal damages. It 
appeared the plaintiff, Samuel Griffiths, was an iron merchant and 
bill-broker at Wolverhampton, and be sued the defendant, Charles 
Perry, an iron manufacturer in the same neighbourhood, to recover 
damages for the non-delivery of 300 tons of pig iron, according to 
his contract. At the time of the contract the plaintiff gave the 
defendant his acceptance for £1,031 10s., the price of the iron, but 
before his acceptance became due the plaintiff became insolvent, and 
his acceptance was in consequence dishonoured. The iron ought to 
have been delivered immediately, but defendant got into difficulties, 
and was unable to complete his contract. It appesred the plaintiff 
had transferred his delivery order to his bankers, Messrs. Holyoake 
and Co., of Wolverhampton, who brought the present action, in the 
plaintiff’s name, against the defendant. The defence wax, first, that 
there had been no breach of the contract, inasmuch as the plaintiff 
had not notified the place where the iron should be delivered; and, 
secondly, that as plaintiff had not completed his part of the contract 
by taking up his acceptance, he could not recover damages from the 
defendant, or, at all events, was entitled only to nominal damages. 
It appeared the defendant had delivered 100 tons of iron, in part per- 
formance of the contract, and in respect of that the plaintiff had 
received iron to the value of £412 10s. ; and he now souglit to recover 
damages for the non-delivery of 300 tons more, though he had not 
paid one farthing for it, and, in consequence of his dishonouring his 
acceptance for £1,031 10s., the defendant, the drawer, had been called 
upon to pay, and had actually paid, as much as 8s. in the pound upon 
the dishonoured bill. Mr. Gray, for the plaintiff, contended that the 
plaintiff was entitled to recover substantial damages for the breach of 
contract. Messrs. Holyoake and Co., the bankers, for whose benefit 
the action was brought, were the bona-fide holders of the delivery 
order, for value. Mr. Phipson (with whom was Mr. Serjeant Pigott) 
argued the case for the defendant. Mr. Justice Crompton and Mr. 
Justice Hill severa!ly gave judgment in favour of the defendant. It 
was quite clear that the plaintiff could not recover more than 
nominal damages, if the action had been brought for his benefit; 
and it made no difference that Messrs. Holyoake and Co. were the 
real plaintiffs. They could only take what the plaintiff had. It 
was said they had an equitable interest in the contract, but before 
they could seek the rights of the plaintiff, they must show that they 
have done what the plaintiff ought to have done, and paid the money. 
Sitting as a jury to assess the damages according to the rules of law, 
the court thought the plaintiff was entitled only to 1s. damages. 

The well-known case of Wynne v. the Shropshire Union Railway 
came again before Mr. Serjeant Shee, last week. Mr. Wynne was 
represented by Mr. Scotland and Mr. Newell, and the company by 
Mr. Hannan and Mr. Heane. The learned serjeant, after hearing 
both parties, decided on re-opening the case, and that three medical 
gentlemen on each side were to examine Mr. Wynne, who, it will be 
remembered, is the Government Mine Inspector for North Stafford- 
shire and Shropshire. 

The explosion at the Bycas Colliery, Burslem, which, as stated last 
week, occasioned the death of four colliers, has brought to light an 
amount of ignorant carelessness of personal safety, and culpable 
negligence of duty, quite revolting. All the men had what should 
have been “safety lamps,” but such was the loose way in which 
Francis Amos, the butty, has been proved to have discharged his duty 
with regard to locking them and seeing that they were in proper 
repair, that not only were the lamps, when found, all unlocked, but by 
far the greater number of them were out of order. Witnesses deposed 

to their having had lamps in their possession six months without 
possessing keys, or the lamps being locked ; that the lamps were un- 
screwed in the pits for the purpose of being snuffed, and also that the 
men might light their pipes! Of this the butty was aware. 

The Coroner: Have the managers no control over him? Why do 
they permit such flagrant breaches of the rules? 5 

Mr. Gater (a manager): Amos has generally been considered a 
competent man. With regard to the lamps, the men would rather 
have the charge of them themselves. 

The Coroner: And you see the result. 

The Foreman: Cau you account for all the lamps being unlocked ? 

Mr. Gater: I cannot. 

The coroner remarked that however competent Amos might be his 
neglect was abominable. 

A witness named Rigby showed that gas had been in a certain part 
for three months. Mr. Dickinson, the Government Inspector for the 
eastern division of Lancashire, who attended the inquest for and at 
the request of Mr. Wynne, the inspector for North Staffordshire, 
deposed: I have heard the evidence of the witness, Daniel Rigby, and 
there seems no doubt, from my own inspection and the evidence given 
by Rigby, that the gas which was allowed to lie accumulated in the 
old working was the gas which ignited and caused the explosion. I 
have examined all the lamps. The four Davy lamps are in an im- 
perfect state, having no rings to the gauges, and are not of the 
standard mesh, being twenty-four parallel wires to the inch, instead 
of twenty-eight. ‘The gas, however, will not fire through the mesh 
as it is, and the want of the ring is, therefore, the serious defect; as 
I can, as you have seen, fire the gas through the bottom of the gauze, 
which does not fit closely to the bottom of Hawthorne’slamp. I con- 

sider it very reprehensible that the gas should have been allowed to 








remain so long as it is said to have done, and very wrong to begin to 
turn it out whilst the workmen were in the pit. On the south side 


proposed capital of the company is £300,000, with power to increase 
it an additional £100,000, and a power to borrow £100,000. The 
y also seeks power to purchase 4,000 additional square yards 





of the pit I also found an accumulation of gas, In my opinion safety 


ventilation. It is very proper to have safety lamps in the pit, but 
they should be used as an adjunct in the mine, and by no means as a 
substitute for ventilation. The furnace ought not to have been allowed 
to goout. Many of the lamps were in an improper state, as out of 
twenty I only found three or four with rings at the bottom of the gauze. 
The jury returned a verdict of “accidental death” in each case, and 
on Amos being cal!ed into the room the foreman told him that the 
unanimous opinion of the jury was that his conduct was highly cen- 
surable, both as regarded the state of the lamps and the ventilation of | 
the mine. The coroner referred to the bighly responsible position in 
which Amos had been placed, strongly censuring him for his gross 
inattention to his duties, and pointing to the melancholy proof of it 
on the table before him, of ten or a dozen safety lamps used in the 
mine, and not one of them locked. Amos here attempted to excuse 
himself by saying that the lamps had been locked, and that he had 
had several kevs.—The Coroner: How long is it, pray, since the 
lamps were locked ?—Amos: Perhaps not for the last three months. 
(Sensation.)—The Coroner told him that he could hardly find terms 
sufficiently strong to mark his indignation at his conduct, as from his 
own admission he had already been guilty of the grossest negligence. 
Had he ventured to make such a statement before the verdict had 
been given it was difficult to say whether matters might not have 
taken another turn. However, of this he was convinced, that the 
proprietor would not be doing his duty if he was permitted longer to | 
discharge duties of which he had proved himself so entirely incapable. | 
It was frightful to consider the state of these works, with the lamps | 
in such a condition. | 

The first sod of the Stratford-upon-Avon Railway was turned on | 
Tuesday last, amidst civic and popular demonstrations worthy of the 
occasion, The chairman of the company, D. Rice, Esq., made a few | 
remarks congratulating the shareholders, his townsmen, and his | 
friends, on the commencement of an undertaking to which they had 
long looked forward, and which was now begun with every prospect | 
of ultimate success. He regretted the difficulties which had occurred, 
but hoped they had all been surmounted, and that the event of the | 
day would result in the great advantage of the town. He proceeded 
to do the duty of a “navvy ;” after a short and appropriate prayer 
for the success of the work had been offered by the vicar, the visitors 
were regaled by the liberal contractors, Messrs. Bran-on and Gwyther, 
of Birmingham, with a luncheon and champagne, in a spacious tent. 
After a stroll through the town, a visit to the birth-place and the 
tomb of the bard in the fine old church, the visitors, and a large 
number of the inhabitants of the town and the neighbouring gentry, | 
assembled about half-past four to a banquet at the Town Hall. The 
vice-chairman (P. H. Muntz, Esq.), proposed “ Success to the 
Railway,” in which, in fact, he was a very interested person, since he 
not only proved his interest in the best possible way, by taking a 
large number of shares (which he believed to be a good investment), | 
but because in a few weeks he hoped to be a resident in the neigh- | 
bourhood of the town. The question of the railway was not only a | 
local but a national one; for in every quarter of the land the name of | 
the town was known, and even in the Far West he had often heard | 
the first question asked to be, ‘Have you been to Stratford?” 
Even, perhaps, after the name of the town was forgotten, the 
memory of the immortal Shakspere would ever be revered. He 
believed that this railway would put an end to any local jealousies ; 
and as he fully believed it would double the value of all the property 
in the town, there could be no doubt of the * Success of the Railway.” 
# {The committee for erecting the new Wesleyan chapel at Wednes- 
tield-heath, Wolverhampton, have adopted the plans prepared by 
Mr. G. Bidlake, architect. The building consists of a nave and tran- | 
septs, affording seats for 500 adults on the ground floor, of which 150 | 
will be free; there will also be a west gallery for the children. The | 
estimated cost is £1,150. 

The contract for the erection of the new workhouse for the Seisdon 
Union, near Wolverhampton, has been signed. The site is on an 
eminence overlooking the village of Trysull. The contractor for the 
work is Mr. Heveningham, and it will be carried out under the super- 
intendence of Mr. Bidlake, Wolverhampton. 
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(From our own Correspondent.) 
LiverPoot: Recent Appointments: The Financial Statement ; St. George's Hall: | 
The Exchange Buildings: Teak purchased for Government: Wallasey Com- | 
missioners’ Map; Trade of the Port, &c.—'THe CaLLao STEAMER: An Er- | 
peditious Voyage : The Northumberland and Durham District Bank —NowTueRn | 
Matrers: The Stephenson Monument; Drinking Fount tins and Public Park 
Sor Newcastle; Weardale lron Company: Newcastle Literary and Philosophical 
Society—LeEcTureE aT LEEps ON Sin C, WREN—BRaDFORD AND THE SUPPLY 
or WooLt—Gas aT OrLey—Dpinkine Fountains at MANcHESTER—THE 
VacanT OFFICE OF ENGINEER TO THE CLYDE TnustT— Proposep Mecuanics’ | 
HALL aT Marspen— Patent Case—THE Westean Bank oF ScoTtanp— | 
OxrorD University LocaL ExaMinaTiIons—WATER SuprLy or CHELMS- 
rorD — LixcoLy Mecuanics’ InstircTe anD FRaxkiin Museum—Tue | 
DAMS IN THE NexE—Botver EXpLosion AT RYHALL NEAR STAMFORD: Loas 
of Two Lives—Tue Nicer Expepition—LiveRPoot CHAMBER or Commerce: | 
Cotion Supply—Corrieny Case, &c. | 
Art Liverpool, the town council have appointed Mr. 8. B. Parry 
assistant in the surveyor's office, with the duties of the charge of the | 
estate plans, the register of leases, the survey of property for new | 
leases, and the examination of accounts for work done by tradesmen, | 
at a salary of £210; Mr. G. II. Rollett, as principal draughtsman, 
with a charge of buildings in progress, and of repairs of property in 
possession, at asalary of £210; and Mr. Anthony Watson, at present, 
and since 1851, a supernumerary clerk, as assistant draughtsman, at a 
salary of £175 per annum.—The Finance Committee of the Council 
has just presented the “financial statement” for the year ending | 
August 3lst, 1859. The total expenditure is estimated at £83,820, | 
and the total income at £103,960. The bond debt has been reduced | 
to the extent of £206,000 and is now about £970,000.—Mr. Ryley has | 
moved in the council for a return of the cost incurred up to this time 
on account of St. George’s Hall, and an estimate of the probable ex- | 
penditure ; and, also, what further time would elapse before the com- | 
pletion of the hall. Mr. Picton suggested the advisability of post- | 
poning the return, as the matter had been brought up against them | 
again and again; but as there were other questions coming on, and | 
he thought it was not advisable to bring forward matters which 
might be used to the prejudice of the corporation, no good could | 
resuit and evil might possibly be occasioned by making that return | 
at the present time. After discussion, the motion for the return was | 
lost by nineteen against, to eighteen for.—With reference to the Ex- 
change Buildings, the chairman of a meeting held last week (Mr. J. | 
H. Macrae) referred in the following terms to a bill, of which notice 
has been given by a New Exchange-buildings Company (limited), 
and which it is proposed to bring into Perhament in the ensuing 
session. ‘The meeting wiil recollect that, in the last session of 
Parliament, our company applied for and obtained an act authorising 
them to increase the capital of the company £40,000, and to borrow | 
£30,000, to enlarge the news-room, and generally to alter and improve 
the buildings, and to buy additional land for the purposes of the com- 
pany. By a clause added to the bill in committee, its operation was 
suspended until the Ist of August, 1859, to allow time for the proposal 
to Parliament of a more comprehensive scheme, the expediency of 
such having been suggested by certain parties who opposed the bill 
in committee. With this clause our act was passed. With reference 
to the bill of the New Exchange-buildings Company (limited), I have 
to state that it contemplates the purchase of the property of our com- 
pany—that is to say, the Exchange-buildings. The bill incorporates 
therewith the Lands Clauses Consolidation Act, which will enable the 
company to purchase our property under the compulsory clauses of 
that act, so that the price would be fixed by a jury or arbitrator. It 
also empowers the company to alter and enlarge the buildings. The } 











| Callao, which 


| of Blyth, 
| engineer, were scalded, two of them severely.—The Weardale Iron 


. 
of land, and to stop up Exchange-street West.”—Large purchases of 
teak wood are being made by the Government in Liverpool. At 
the last meeting of the Wallasey Commissioners, Mr. Pooley, referring 
to the minutes of the Waterworks Committee, stated that they had 
had‘a design for a tower which was universally allowed would be, if 
constructed, an ornament to the neighbourhood; they had also had 
another design for a tower without ornaments, which seemed to have 
met the approval of everybody who had seen it. In that tower it 
was intended to construct a circular stair, to which admission could 
be permitted either at a small charge or without it. The view from 
the top would be the most magnificent in the neighbourhood of 
Liverpool, as the tower would be 100 ft. high.—A new map of Liver- 
pool, prepared at the joint expense of the Health and Finance Com- 
mittees, is to be published.—The Customs Bill of Entry shows that 
the declared value of British and Irish goods exported from Liverpool 
was £51,721,774 in 1858 and £56,529,493 in 1857, showing a decrease 
last year of £4,807,719.—A bill is now before Parliament for supply- 
ing the townships of Higher Bebington, Oxton, Tranmere, &e., with 
water. The estimate for the work is £35,000.—As in London so in 
Liverpool, a weekly report is made with respect to the health of the 
inhabitants. Last week at Liverpool 292 deaths were registered, or 
eighteen above the corrected average of the last ten years. 

The Pacific Steam Navigation Company's paddle-wheel steamer 
left Liverpool a few weeks since for Lisbon, 
Madeira, Rio de Janeiro, and Valparaiso, reached the latter 
port on the 14th of December, having performed the voyage in 
two days five hours less time than the period in which it has 
been ever before accomplished. The precise time under steam was 
thirty-eight days fifteen hours, and the average speed was thus nearly 


| ten knots per hour, notwithstanding that adverse weather was expe- 


rienced. ‘The engines are upon the double cylinder principle, and the 
quantity of fuel consumed was only 930 tons, or about fifty tons less 
than the sister ship Valparaiso, which has engines of the same 
description. Comparing the distance run (9,000 nautical miles) with 
the coal consumed, it seems that the Callao accomplished an average 
speed of ten nautical knots for every ton of coal consumed. Besides 
performing a quicker voyage, the Callao has consumed 500 tons less 
coal than the other steamers belonging to the company, which, it is 
said, are all to be fitted with engines on the same principle. 

Vice-Chancellor Kindersley has awarded Messrs, Bainbridge, 
Elliott, and Fairs, £1,000 each for present services in the matter of 
the Northumberland and Durham District Bank liquidation, and 
£3,000 to Mr. Coleman, the eminent accountant, who is also one of 
the official liquidators. His honour has not, however, made any final 
decision as to the amount which the liquidators are to receive 
altogether, leaving the matter still open, in fact. 

As regards other northern matters, it appears that the Newcastle 
town council have voted 100 guineas in aid of the fund now being 
raised for the purpose of erecting in Newcastle a monument to the 
memory of the late George Stephenson.—Messrs. Dunn and Co. have 
handsomely offered to erect four polished red granite drinking foun- 
tains to the town of Newcastle; and the town improvement com- 
mittee has been authorised by the council to expend £230 in the 
erection of fountains for the gratuitous supply of water. ‘The council 
are also moving with a view to the supply of a public park for New- 
castle.—The boiler of the steam tug Gleaner, of Sunderland, burst 
one day last week when the boat was about three miles to the north 
Five men who were on board at the time, including the 


Company are making preparations for the erection of two blast fur- 
naces at their extensive works at Spennymoor, where at this time 
only the rolling of iron is carried on. Hitherto the whole of the 
smelting has been conducted at Towlaw. The company are also pre- 
paring to sink two pits at Bishop's Close, near Spennymoor. 

The Newcastle Literary and Philosophical Society have received 
four interesting slates sant from Nineveh by Mr. W. K. Loftus. The 
committee of the society have just issued their annual report, and, in 
the course of their remarks, they observe: —“ Mr. W. G. Armstrong, 
one of the vice-presidents, through the treasurer, has intimated that 
it is his intention to place the sum of £1,200 at the disposal of the 
committee, for the purpose of providing a suitable lecture-room—the 
site and plan of the building to be approved of by an architect ap- 
pointed by Mr. Armstrong. On this donation being announced to 
the committee, Messrs. ees, Taylor, Dr. Charlton, and the secre- 
taries, were appointed to meet Mr. Armstrong. ‘These gentlemen 
suggested that Mr. Dobson should be requested to give them his 
advice as to the best means of carrying Mr. Armstrong's wishes into 
effect, and Mr. Armstrong approved of the nomination. Mr. Dobson 
has had several interviews with the sub-committee on the subject. 
Iie has prepared plans, and is about to furnish estimates of the cost, 
which it is intended to submit to a special meeting of the society for 
its approval. This is not the first occasion on which the committee 
has had to record the liberality of Mr. Armstrong.’’ 

Mr. E. M. Barry, son of Sir C. Barry, has delivered before the 
members of the Leeds Philosophical and Literary Society an inte- 
resting lecture on “Sir C. Wren and his Times.” Mr. Barry re- 
marked upon the state of architecture previous to the period marked 
by the rebuilding of St. Paul’s Cathedral. ‘The most famous archi- 
tect of that period was Inigo Jones, who died in 1653, at the age of 
eighty, and who went down to the grave with the conviction that 
his genius was unappreciated. Wren was born in the year 


1631 or 1632, of parents of some consideration, his father being 


an architect. At an early age his mind evinced considerable 
precocity, and he displayed great interest in mechanical science. 
At the age of fourteen he was admitted to the Oxford College, 
where he prosecuted with vigour his favourite pursuits. At the 
age of sixteen he designed some curious mechanical instraments, 
including one to enable him to write in the dark; he took his degree 
of Bachelor when he was eighteen, and shortly after his Master's 
degree and Doctor of Civil Law. After this, Wren became the head 
of the coteries at Oxford, and in 1660 he conceived the idea of the 
Royal Society, which was founded by royal charter from the king, 
and which has continued down to the present day to draw to itaelf 
everything famous in art and science. Old St. Paul's, one of the 
finest Gothic cathedrals, was at that time in a most disgraceful state 
of dilapidation, stalls having been erected in the naves, and the 
church having become a thoroughfare. In 1663 a commission was 
issued for the repair of the cathedral, and Wren was called upon to 
superintend the restoration. But a new danger arose, and in 1666 
the cathedral was destroyed by the great fire, which at that time 
destroyed a greater portion of the metropolis. Wren prepared a plan 
of London, in which he proposed to construct the new city upon a 
principle which would have prevented the repetition of such a catas- 
trophe, but his design was not carried out. A greater difficulty then 


| arose from insufficient funds, and the money necessary was obtained 


by a tax levied on coals brought into London from a distance. In 
1685 Wren was returned to Parliament, and in 1678 he was engaged 
to prepare plans for a mausoleum in memory of Charles L., to erect 
which a sum of £70,000 had been voted; but the king (Charles II.) 
kept the drawings and spent the money, and when the designs were 
returned to Wren the funds were wanting, and the mausoleum had 
never been realised to that day. Meanwhile, the great cathedral was 
progressing. In 1710 the highest stone of the cupola was laid, though 
the architect, then in the seventy-ninth year of his age, had to depute 
the task to his son, and in 1697 the first public ceremonial took place 
in the cathedral. Wren was also consulted about the construc- 
tion of many important structures, and upwards of fifty churches 
were said to be from his designs. During the reigns of Charles L, 
Charles II., and William and Mary, Wren received generous 
support from the Court against the malice of the enemies 
his fame had not failed to create; but it was reserved to the 
first prince of the House of Hanover to show how a king might 
degrade himself by insulting genius; and it was hardly credible that, 
in the eighty-sixth year of his age, and the forty-ninth of his office as 
surveyor-general of the royal buildings, Wren should be ignominiously 
dismissed all his emoluments. Wren, however, was one of 
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those whom no insult could disgrace. After this period his great 
pleasure appeared to be to make periodical visits to St. Paul’s, and it 
was during one of these visits that he caught a cold, which carried 
him offin 1723, in the ninety-first year of his age. So long as 
St. Paul’s reared its stately head amongst Englishmen, it would be 
strange indeed if they failed to be interested in the life and history 
of its architect. Cordial thanks were voted to Mr. Barry, and a hope 
was expressed that on a future occasion he would give the society 
the benefit of some observations on the new Houses of Parliament. 

The movement at Bradford with the view of increasing the supply 
of wool continues. The principal mode in which it is proposed to 
endeavour to increase the supply of wool suitable for the worsted 
manufacture is by disseminating information likely to encourage its 
growth in the East Indies and elsewhere, in doing which it is in- 
tended to procure the aid and assistance of the Buard of Trade and 
of her Majesty’s consuls abroad. It may be interesting to state that 
the supply of wool from the most important source—Australia—last 
year slightly declined, the receipts having been 48,000,000 Ib, in 1858 
against 49,000,000 in 1857, : 

The Otley Gas Company have reduced the price of gas to private 
consumers from 6s. 8d. to 5s. 10d. per 1,000 cubic feet. 

An offer by Mr. Robert Barnes, of Manchester, to supply a number 
of drinking fountains to be placed under the charge of the authorities, 
has been accepted by the town council ; and Messrs. J. and H. Patteson, 
of Oxford-road, have completed for Mr. Barnes a fountain, as a 
sample. It consists of a trefoil-shaped mural slab of polished Aber- 
deen red granite, with a semi-circular basin of the same material at- 
tached, from which rises a truncated cone, with a concave top. 
Attached to the slab is a head, conventionally treated, crowned, and 
overspread with laurel leaves. ‘The head is in brass; and through 
the open mouth the water flows direct into the small cup of the cone, 
and thence passing into the basin, is carried off through outlets, one 
at each angle. Therecan thus beno wetting of the pavement, except 
that which is accidentally caused by drinkers. There are two gal- 
vanised iron ladles, attached by chains; the end of the handle of each 
being clawed and bent, so that the ladles are easily hung upon 
ornamented iron holders. 

It will be remembered that the appointment of Mr. Ure to the 
office of engineer to the River Tyne Commissioners rendered vacant 
the situation which he had held under the Clyce Trust. From the 
proceedings of this latter body last week, it appeared there had been 
thirty-two applications for the vacant office, Of these thirty-two, 
five had been selected for the choice of tle trustees, viz., Mr. Charles 
Owen, Mr. Thomas Ormiston, Mr. A. Duncan, Mr. David M‘Call, and 
Mr. T. C. Gregory. After some conversation, it was arranged that 
the election should take place on the 15th iast., and that it should be 
an understanding that the engavement could not be terminated with- 
out three months’ notice on either side. 

A quantity of railway materials has been despatched from Lincoln- 
shire for New south Wales. 

Upwards of £700 has been subscribed for a proposed Mechanics 
Hall at Mars len. 

In the case of * Brook and another v. Aston,” heard on the 1st inst. 
in the Court of Error, the Leeds Mercury states that the litigation was 
commenced in March, 1857, when plaintiffs filed a Dill in Chancery 
for an injunction to restrain the defendant from using a machine 
alleged to be patented by plaintiffs. The court ordered atrial at law, 
and in the meantime an injunction was granted, sulject to the further 
order of the court if the plaintiffs failed to establish their case at law, 
An action in the Court of Queen’s Bench was tried in June, 1857, 
when a verdict was found for the piaintiifs, with leave for defendant 
to move the court to enter a verdict for him, or a nonsuit. In 
Michaelmas term, 1857, a rule was accordingly cbtained, and, on 
argument, the court unanimously decided in favour of defendant, and 
the plaintitls were non-suited. The plaintiffs appealed against the 
decision of the Queen’s Bench, and on the Ist inst. the appeal was 
heard in the Exchequer Chamber. After the court had heard the 
plaintiffs’ counsel, and without hearing counsel for the defendant, each 
of the judges delivered judgment in favour of ythe defendant, Baron 
Martin adding that he was of opinion, the verdict at nisi prius ought 
to have been for defendant. 















It appears from oflicial statements that the total obligations of the | 


Western Bank of Scotland have been now reduced to £1,770,000; 
against which the liquidators have funds in hand to the amount of 
£474,000, leaving a balanee of £1,296,000 to be provided from un- 
realised assets and arrears of call, ‘The liquidators do not consider 
that any further ca!l will require to be made. The first call of £25 
per share realised £468 402, and the second call of £100 per share 
produced £1,107,272. 

The University of Oxford has selected Ipswich as a centre (for the 
eastern counties) of its local middle class examinations in the course 
of the ensuing summer. Ata meeting lately held in Ipswich on the 
subject, one speaker expressed regret that the examinations were not 
of a more practical character—that they did not refer more directly to 
agriculture and manufactures. This point seems an important one. 
The examinations will commence about the middle of June. 

The subject of the water supply of Chelmsford has been further 
discussed by the Local Board of Health, but much progress has not 
yet been made. The surveyor (Mr. Chancellor) said he was still 
collecting information on the matter. With respect to the railway 
lake, Mr. Bruff had told him he did not believe there were any very 
powerful springs there; but he would ascertain from the contractors 
whether they had any inconvenience from the springs at the time. 
Mr. Braff also informed him in conversation that, at Colchester, they 
had bored some depti into the chalk, and, having obtained very little 
supply, it was proposed to leave off, but, by his advice, they went on, 
and after another 50 ft. came to a spring which supplied them abun- 
dantly. In another case a party had bored 1,100 ft. without obtaining 
water. ‘This showed the uncertainty. Several gentlemen having 
spoken—one remarking that, if the present supply was economised, 
it would not be found so deficient as waz imagined—the chairman 
reverted to the pecuniary aspect of the question, the works proposed 
involving an expenditure of about £5,000. Mr, Chancellor said he had 
not given an opinion on this part of the subject. It was then remarked 
that, when so large an expenditure was proposed for a town of about 
8,000 persons, the opinion of the inhabitants should be taken. After 
further discussion the whole subject was again referred to the sanitary 
committee of the board, who were authorised to mske the necessary 
expenditure in prosecuting their inquiries. 

A meeting of the promoters of the Lincoln ard Lincolnshire 
Mechanics’ Institute and Franklin Museum was held a few days 
since, and resulted in the adoption of resolutions to the following 
etfect :-—* That it is desirable that the money subscribed towards the 
establishing of a Frauklin Museum, in honour of Sir John Franklin, 
be applied, conjointly with the funds contributed for the establish- 
ment of the Lincoln and Lincolnshire Mechanics’ Institute in Lincoln, 
so that one good building be erected and used for the two institutions, 
which are to be called the Lincoln and Lincolnshire Mechanics’ 
Institute and Franklin Monument. That a large and handsome 
building shall be erected in a convenient part of Lincoln, the lower 
part of which is to be used for the Mechanics’ Institution, and the 
upper part of it appropriated for the use of the Franklin Museum, in 
which will be placed a bust or statue of Sir John Franklin.” 

Some extraordinary proceedings have taken place with reference to 
the dams in the Nene. The decision of the local magistrates, noticed 
in Tak ENGINEER of last week, that one of the dams (at Waldersea) 
should be removed forthwith, has been carried out irregularly. 
Scarcely an hour had elapsed from the time of the order of the 
magistrates being signed, when men provided with spades and other 

tools proceeded in the direction of Waldersea dam for the pur 
as it afterwards appeared, of carrying out the order on behalf 
corporation, but not with the official sanction of that body, who 
were restrained by a Chancery injunction. The voluntary efforts of 
the parties were not, however, the jess powerful on that account, for 
the men, who numbered about 120, commenced work about midnight, 
and very soon made an impression upon the structure, which was 
anything but of a temporary character, standing upon more than 
100 very strong piles, which were braced by massive cross 








the 


beam: and stout iron ties and bolts. After the men had been at work 


F at the last-named figure. 


some hours the Mayor of Wisbeach, accompanied by the town clerk 
ded to Wald 


r , and intimated to them that what they were 
doing was without the sanction of the corporation and upon their own 
responsibility. On recciving this intimation, the men stopped work, but 
they afterwards returned to the dam and accelerated its destruction by 
fire. A party also attacked the Guyburn dam, the removal of which was 
not included in the order of the magistrates, but which was declared by 
their order to be an unnecessary obstruction and impediment. This 
dam was constructed with only one opening, sutficiently wide for the 
passage of a lizhter, and was not nearly so strong as that at Walder- 
sea. <A good deal of damage was done to the dam, but it was not 
wholly destroyed, and on the following day Mr. Shelford, engineer to 
the Nene Valley Commissioners, took possession of it, and imme- 
diately commenced replacing that part of the embankment which had 
been dug away. ‘The probability is that a course of litigation will be 
the result of these proceedings. 

The village of Ryhall, near Stamford, has been the scene of a steam 
boiler explosion, which caused the instantaneous death of one person, 
the death of another twenty-four hours afterwards, and serious injury 
to several others. At the east end of the village are the works of 
Mr. R. Downes, p!ough-maker. Some time ago he purchased a steam- 
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engine of Messrs. Cooke and Patchett, of Wilsthorpe and Baston, who 
had used it for threshing corn. It was of 5-horse power, and made 
by Messrs. Howden, of Boston, in 1842. On being taken to Ryhall it 
was erected in the fitting-shop, remaining unenc’osed. At the time 
of the dreadful occurrence the engine was driving a circular saw, there 
being in this department Mr. Downes, sen., and his apprentice 
(W Doneaster, whose father resides at March), who were attending 
to the saw at the extreme west end of the room; Israel Downes, the 
owner’s eldest son, who was engaged at a cog-wheel between his 
parent and the engine; Enoch Downes, the owner’s third son, who 
was employed near the boiler to receive instructions to put on and 
turn off the steam; and Elijah Downes, the second son, who was at 
work at a turning-lathe near the west window. The explosion re- 
sulted in the deaths of Israel Downes and Enoci Downes, and the 
others were a good deal hurt. Part of the roof was also blown off, and 
other damage was done. The cause of the accident has not been 
satisfactorily ascertained, but there is little doubt that the boiler 
was worked at a pressure beyond its capability of resistance. 
After the explosion the gauge was found to stand at 49, 
and it is said that to ensure the safe working of the engine 
| the pressure ought not to have exceeded 25 1b. to the inch. At the 
inquest on the sufferers, which resulted in a verdict of “ Accidental 
death” being returned, Mr. George Marley, an owner of por- 
table agricultural engines, stated :—“ After the accident, I examined 
the engine and apparatus, and especially the boiler. I found it bad 
exploded, and the flue and chimney, in fact, were blown away. In 
| my opinion, the engine had been worked at too high a pressure, as I 
| found the spring balance standing at 49. when, in my judgment, it 
sheuld not have been more than 25. The engine did its work cleverly 
I cannot form any opinion as to the supply 
of water at the time of the accident. ‘The boiler, when in use, ought 
to have been cleaned out at least once a month to prevent the accu- 
mulation of mud. The water of late has been muddy, and more mud 
| might have accumulated during the la-t fortnicht than for six weeks 
previously, Where mud gets water cannot. The plates of the boiler 
were detective. I had repeatedly cautioned Mr. Downes against 
working the engine at too high a pressure, which I considered dan- 
gerous; and the last time I so cautioned him was twenty-three hours 
before the accident.” 
The screw steamer Sunbeam, of the Niger expedition, returned to 

Liverpool on Monday, with a cargo of palm oil. 
| The ninth annual meeting of the Liverpool Chamber of Commerce 

was held on Monday. ‘The chairman (Mr. C. Bushell) warmly advo- 

cated the agitation of the question of an increased supply of cotton. 

He stated that, in conversation the other day with Mr. J. A. Turner 

M.P., he (the chairman) ascertained that, assuming crop of this 
year at 3) or 39 millions, every bale of it was already absorbed. 

} At the Over Darwen Petty Sessions yesterday week, Mr. Eli 
| Walsh, proprietor of the Hayfold Colliery, was charged with neglect- 
| ing to provide sufficient ventilation for his colliery. Mr. Dickinson, 
the Government inspector, stated that he visited the colliery on the 
| Ist December, and cautioned the underlooker with respect to any ac- 

cumulations of firedamp that might occur. Notwithstanding this, 
| during the ensuing month three persons were burned in the pit. On 
| the 31st December, witness visited the pit again, and found a large 
poet Be of firedamp, and people working near it with naked 
| lights, On the 15th January witness visited it again, and found large 
| accumulations of firedamp, and people working where the gas tired in 
the safery lamp. On leaving the pit after the last visit he represented 
the danger to Mr. Walsh and his underlooker, and insisted upon the 
necessity of stopping the working of the pit until proper ventilation 
was provided. Mr. Walsh said he did not consider himself liable, as 
he had appointed an underlooker; and he refused to stop the pit. 
For the defence, Mr. Julius Bailey stated that on the 18th January he 
was called in, and on his advice more air had been supplied to the pit 
and the workings. The defendant was fined £2. 

As regards building matiers, it is stated that the authorities of the 
War Department contemplate the demolition of the Arsenal at South- 
town, Great Yarmouth, with a view to the erection of commodious 
barracks for 1,000 men. 











Norron’s Riete Buiiers.—A favourable report has been made 
to the authorities of the result of the experiments with the new 
description of ritie bullets invented by Captain J. Norton. 

RAILWaAys IN THE UNITED Strates.—There were upwards of 
28,000 miles of railway in working in the United States on the 
Ist of January last. About 16,000 miles more were in a greater or 
less degree of progress. 

Survey or THe Care.—Lieutenant W. Bailey, of the Royal En- 
gineers, in command of eleven men of that corps, left Southampton 
on the 4th inst., by the steamer Norman, to make a geographical 
survey of that part of the Cape colony not yet embodied in the 
Ordnance Survey. 

Granite Wueet-Tracks.—Mr. D. F. Walker again urges, in 
the Morning Post, the adoption of his plan of laying down granite 
lines for wheel carriages to run upon, as successfully tried in Friday- 
street, Cheapside, and the Commercial-road, London, up Reigate- 
hill, and on the Corse at Milan. He believes that the great economy 
of wear and tear in horses, the decreased number wanted, the ap- 
plication to the growth of wheat of part of the land now used for 
horse-food, and the decrease of dust and dirt, would make it pro- 
fitable to adopt the scheme not only in towns but on the roads 
generally. He says:—‘“If granite be too expensive, large blocks of 
semi-vitrified clay or other hard substance might do.” 

Tue Austrian Anmy.—The regiments of the line are composed 
of 425,878 men. The border troops—including the so-called Titler 
Battalion—consist of 55,200 men, and the Chasseurs or Rifles of 
about 26,600 men. The Cuirassier and Dragoon regiments are 
21,488 strong, and the Hussar and Lancer regiments 48,888. The 
artillery is composed of twelve regiments, and of a so-called Rocket 
Corps. On calculation it would appear that the Austrian field 
artillery is served by no fewer than 67,668 men. The Rocket Corps 
consists of 4,053 men. There are also twelve battalions of engineers, 
composed of as many thousand men, and a Pioneer Corps of 5,682 
men. The nineteen Gendarmerie Regiments may be about 16,000 
strong. The so-called “ reserves” (men who have served their eight 
years) may amount to 50,00) men, 

ForeiGn Jorrixes.—At Barcelona it is stated that a person 
named Montoriol is constructing a submarine boat, with which he 
undertakes to bring in a piece of cannon thrown into the séa at two 
miles from the shore.—The M du Midi says :—‘“ The French 


Government is seriously occupied with the defence of Marseilles. 
The mixed commission of public works has considered it necessary, 
from motives of economy, to reject the project of a breakwater, the 
cost of which was estimated at not less than 152,0v0,000f. That 
decision has had for result to again bring under consideration the 
erection of new batteries."—The Bohemian journals state that a 
silver mine has been discovered in the neighbourhood of Kuttenburg. 
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GLAsGow, 9th February, 1859. 

Our market has drooped considerably since this day week, caused partl 
by the small shipments, but still more by the continued une ainty of od 
final course of political events. ‘To-day 52s. cash was accepted for mixed 
Nos. Warrants and the tendency appeared to be towards still lower rates, 
Shipments last week were 6,585 tons against 8,639 tons same week 
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RaiLs.—The market dull, prices remaining about the same. 

Scorca Pia Iron continues without animation, and has further acceded 
during the past week from 53s. to 52s. per ton for cash, at which the market 
closes for mixed Nos, g.m. brands f 0.b. at Glasgow. The shipments for the 
week ending the 9th inst. were 6,800 tons agaiust 8,500 tons last year. 

SPELTER has declined 5s, per ton, aud the market appears to have a down- 
ward tendency. 

Coprek.—Steady, 

Leav.—Firm. For Spanish our quotation is merely nominal, there being 
but little on the market 

Tix.—English in good inquiry, Banca and Straits are a shade lower. 

Tin Puates.—Very firm. 
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Vicrorta Brince, Montrreat.—The expenditure certified on this 
structure to the 1st ultimo had been £1,115,693. 

AccIDENT TO THE Avon.—A telegram received from Captain 
Revett states that the Avon had put back to Lisbon with main shaft 
broken, and that he expected to leave on the 9th for Southampton. 
Her arrival cannot, therefore, be looked for before the 13th. 

Tue Sreamsuir CaLLao.—Particulars of the excellent outward 
run of this steamship ‘are given in our Liverpool correspondence on 
another page. Taking the entire distance from Liverpool to Valpa- 
raiso at 9,000 nautical miles, the Callao has accomplished about ten 
miles for every ton of coal consumed. Ascompared with the company’s 
steamships of similar capacity for cargo and passengers, with engines 
on the single cylinder principle (which are now being brought to this 
country to be refitted with machinery similar to that of the Callao), 
there is, besides the shorter time occupied, a diminished consumption 
of coal in the performance of the distance between Liverpool and 
Valparaiso of no less than 500 tons. 

Frencn Commerce.—The French Commissioners of Customs 
have published returns, showing the progress of French commerce 
from the year 1827 to the year 1856. The trade of France increased 
from the year 1827 to 1847 more than 200 per cent. in value. The 
improvement was still more manifest during the period from 1847 
to 1856:—From 1827 to 1836, imports, 6,674,000f.; exports, 
6,983,000f.; from 1837 to 1846, imports, 10,884,000f.; exports, 
10,241,000f.; from 1847 to 1856, imports, 14,677,000f.; exports, 
16,684,000f. The official value of the imports of France during 
thirty years amounts to 32,235,000,000f, and the exports to 
33,908,000, 000f. 

Post Orrice Expeprrioy.—We received a letter last mail by the 
Bombay route with the following post marks upon it:—‘“ London, 
2nd November.” “ Bombay, 17th November.” “Calcutta, 6th 
December.” ‘This letter, therefore, took fifteen days in coming 
from London to Bombay, and eighteen days in coming from 
Bombay to Calcutta. What a splendid commentary on the 
state of postal communication in India! Is not this fact enough 
to urge on every one to push on railway communication towards 
Bombay with the utmost energy and expedition? With the 
railway open to Bombay, and an express mail train at forty-five 
miles an hour, the distance which now occupies about eighteen days 





could be traversed in thirty hours! or a day and a quarter! Cal- 
cutta would then, by the Bombay route, and even with the a 
o 


slow steamers, be virtually within about sixteen days 

London. When may we expect this? Unless immense energy and 

expedition are shown, we fear not before at the very earliest 1863, 

= a to be thankful if we get it then.—Ca/cutta Engineer's 
lourna 





























1859. 

partly 
of the 
mixed 
r rates, 
> week 
MSON, 


- Extra 
»kerage 





eceded 
market 
for the 


a 
,down- 


> being 


} 0 165 g 


m this 


aptain 
1 shaft 
apton. 


itward 
nee on 
V alpa- 
ut ten 




















Fes. 18, 1859 


TRE SHGINEES 


113 











ON THE MILITARY AND NAVAL USES OF VERY LARGE SHELLS, AND THE COMPARATIVE POWERS OF SHELLS, 


IN RELATION TO DIAMETER. 


By Rosert Maiet, Memb. Inst. C.E., F.R.S., Hon. Mem. U.S. Inst. 
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It will not be disputed that a 36-in. shell, holding 480 Ib. of 
powder, and buried 15 ft. or more in earth, &c., is in fact a mine, | 
and one of no mean size and power, if it will dig out a crater of | 
12 ft. or 16 ft. deep, and 40 ft. diameter, upon explosion. Nor 
will it now be matter of debate that such a shell is a mine capable | 
of being instantaneously lodged (within certain very moderate | 
limits of deviation) upon any required spot, at a distance of a mile 
or two, or greater if necessary, and also capable of burying itself, 
by its own penetrative power, to the required depth, within the 
limit of some 14 ft. or 18 ft. Upon these premises, then, my pro- 
position is founded, which is to substitute for direct fire a vertical | 
fire of 3-ft. shells upon the rampart requiring to be breached, and 
also upon the covered way and glacis opposite, to blow the material 
of the whole away, crater after crater, until the rampart has been 
levelled or reduced in height, and the counterscarp and material 
beneath the covered way and glacis have been similarly excavated 
into a rough incline leading to the bottom of the ditch, or rather 
to the déblai, that will almost have filled it up. In one word, I 
propose to show, that by means of such shells, thrown from a 
moderate range, and with the precision of which they are now 
proved capable, the ancient operation of battering in breach may 
be reduced to one of demolition—one in which the besieger shall be 
enabled to place these “ flying mines” within the mass of the ram- 
part, without the power of the besieged to prevent him, and may, 
by thus changing the awkward work of hammering the wall to 
pieces for the rapid and effectual one of crater excavation, com- 
plete a breach of vastly greater dimensions than has been hereto- 
fore deemed sufficient, in less time and with less expenditure of 
life and money. Furthermore, that the enormous powers deve- 
lopable from this method of breaching enable the besieger to 
make a breach of such vast magnitude, and with such powers of 
keeping it open, that any attempt at repair or obstructicn (other 
than against the column of final assault) must, even with the 
most numerous and well-provided garrison, be impracticable. 
Time will only permit me to follow out incidentally by the aid of 
the diagrams (Fig. 6 and 7) the details of this method and their 
consequences, leaving to the scientific officer to supply what I 
must omit, as well as to decide upon the truth or fallacy of what 
I advance. 

Let us suppose, then, that the besiegers have arrived (en- 
trenched) within 1,500 to 1,000 yards of the counterscarp of the | 
place, and have there established a battery of 36-inch mortars. | 
Taking advantage of any low hills, or other natural cover from | 
the enemy’s notice, and diverting his attention, as far as possible, | 
from the object of the work, the mortar battery is to be sunk | 
below the general surface, and constructed generally upon the 
plan shown in Fig. 6. A heavy rampart in front secures each 
mortar from direct fire, and may be strengthened against sortie 
by an external fosse, with palisades and a small covered way above 
its counterscarp, with sand bags on the top of the glacis, to cover 
riflemen, the covered way communicating with the interior or rear 
of the battery by defensible passage at the flanks. 

A heavy flank traverse, or epaulment, runs between every two 
mortars, from the rampart in front to the rear, and at once 
protects the mortars from enfilade, and serves to sustain the triple 
tier of whole balk or round timber, which, covered above with 6 ft. 
of sand bags, forms a splinter-proof above each mortar and its 
shell-loading crane, and is proof against all ordinary vertical fire. 
The platform for each mortar is of whole balk timber, laid close, 
but not bolted together, and planked over with 3-in. oak plank, 
24 ft. square is sufficient, and hence the width between the tra- 
verses at the level of the covering, splinter-proof, will (in ordinary 
earth) be about 45 ft. To avoid the necessity for any long timber, 
therefore, uprights may be placed beneath them, close to the foot 
of the traverses at either side, as seen in Fig. 7, from the rear in a 
plane transverse to the section, Fig. 6. The bearing may thus be 
shortened sufficiently, and still leave the central span pretty long, 
so that the bed of timber shall be resilient under the stroke of a 
heavy shell. 

The sunken battery is approached by a ramp from the gorge at 
the rear,* and it will be advantageous, to carry a traverse of about 








* Where the land is naturally wet or flooded by rain, and natural drainage 
for a sunken battery, without great labour in excavation, cannot be 
r) , & small portable high-pressure steam engine, with attached 
pumps—or, better, with a chain of buckets or centrifugal pumps, to preclude 
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5 ft. high across the rear of each separate cell of the battery, | 


leaving a free passage of 6 ft. or 8 ft. at one end, so that common 
shells falling in rear of the splinter-proof and bursting there may 
not injure the mortar or men. 

On examining Fig. 6, every engineer or artillery officer will, I 
expect, admit that a battery thus constructed protects pretty 
effectually the large mortars within it from direct fire (never 


very accurate and formidable at 1,000 or 1,500 yards), and from | 
| vertical fire to a great extent. When liable also to a serious 


ricochet fire in front, lobbing in over the rampart, a cresting 
parapet may be raised upon the latter of earth or sand bags, as shown 


| in dotted outline, by which such fire may be absorbed. A passage 


or short “ souterrain,”” C. pierces each traverse, and gives the means 
of rapid communication (and support in case of sortie) between 


| all the cells; such passages made 6 ft. high by 4 ft. wide also 


afford places of momentary retreat and safety to the gunners 
in the mortar battery, when a live shell shall happen to drop 
within. 

If we suppose a battery of only five 36-in. mortars, each in a 
separate cell, we shall have six traverses, including the exterior 
epaulments, and the entire front of the battery will occupy about 
330 ft. in length. The position for sunken batteries must depend 
much upon circumstances and choice of ground ; but, I conceive, 
should be by preference established upon a capital, and not opposite 
a flank or curtain. Asa highly important organ of operation, it 


| should be amply protected by flanking batteries, giving a con- 
| verging or cross fire towards the place, and with powerful reserves 


close at hand. 
With a mortar battery constructed as has been shown, nothing 


| can be seen of these large mortars by the enemy, and until they 


open fire he should be kept as far as possible ignorant of their pre- 
paration. When they commence to throw shells, he will of course 
strain every effort to silence or destroy them ; but this will not be 
found easy to accomplish in any way. For, first, they will have 
done their work and effected a large practicable breach before it will 
be possible for any very preponderating fire to be brought upon 
them. Each mortar is a large object, but though large it cannot 
be seriously damaged even if struck within the battery—no shell 
under a 10-in. diameter falling on to a 36 in. mortar, and bursting 
within or beside it, can do it much damage ; and no shot but of the 
heaviest calibre, and striking point-blank and at a high velocity, 
can materially injure it. Nor even if so struck, and were one seg- 
ment or portion of the mortar wholly destroyed, is the mortar more 
than temporarily disabled—a new segment (all fitting indifferently) 
can be put in to replace the injured one, and fire then recommenced. 
In twenty-four hours a 36-in. mortar can be completely mounted 
from the level of the platform, the latter having been laid and the 
crane previously erected, 

Nor can these large mortars be destroyed by spiking, or in any 
other of the ordinary methods by which small artillery is rendered 
useless. As a man with ease can conveniently work in the inside 
of the mortar, so a spike can be driven back out of the vent from 
the inside of the chase, and the size of the piece precludes any 
attempt to overturn it or to wedge projectiles into it; in fact, the 
enemy, if in temporary possession of the mortar battery, could do 
nothing more than destroy the cranes (for which duplicates must be 
in store at the rear), or, if provided with an enormous supply of 
powder bags, might succeed in tumbling some of the mortars over, 
which would demand probably forty-eight hours to set to rights 
again. 

The mode of pointing these large mortars from those sunken 
batteries, without seeing the object to be struck, nor being seen 
from the place, is very simple ; in front of each mortar aslender pole 
of some 10 ft. or 12 ft. in height is placed vertically upon the top of 
the front rampart, and fixed (at some time when the enemy’s atten- 
tion is diverted) so that the direction of the required plane of pro- 


jection shall pass through tt, and through the base or breech sight | 


of the mortar. A theodolite with transit motion is placed on the 
gorge of the battery at the rear, in such a position that the officer 
in charge can see this pole or staff, and both sights (the muzzle 
sight and the base or breech sight) of the mortar. The observer 
injury from dirty water—smay readily be employed to keep a sunken battery 
dry. ‘Ten-horse nominal power would probably be sufficient in any case for 
a tive-mortar battery ; and, mounted on a travelling carriage, its tran-port 
would be as easy as that of an eighteen-pounder. The smal! amount of fuel 
can never be an obstacle. 
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causes the mortar to be shifted in azimuth, until the vertical wire 
of the telescope, when the latter is moved up and down in a vertical 

are, will intersect the ranging staff(which he sees over the splinter- 
| proof), and both sights of the mortar, which he sees beneath it. 

If the distance or horizontal range be known previously, and the 
projecting charge be suited to that, and to the elevation of the 
mortar, the shell on being fired will reach the intended point» This 
method of telescopic ranging (which, so far as I know, was first 
| proposed in 1854 by myself) possesses great advantage in point of 
| accuracy over the old and crude methods of ranging mortars, such 
| as by a plumb line held in the hand. There are other methods, 
requiring a specially prepared theodolite, by which all the mortars 
in one battery can be ranged by the one instrument, and from a 
single station. 

The mortar battery having been got ready to open fire, and the 
position and size of the breach determined on, the shell firing is to 
commence, and with careful and steady practice their fall is to be 
continuous, over such a length and breadth of the rampart, and of 
the glacis and covered way, as it is determined to excavate and 
blow away, to form the breach. If there be mortars enough in 
play to engage with both the interior and exterior sides of the ditch 
together so best ; if not, by preference, the excavation of the glacis 
and covered way, and the blowing down of the counterscatp, 
should be first proceeded with, as opening a better view of the ram- 
part to the base of the scarp, and enabling the shells that are to 
overthrow it to be better directed. 

Fig. 8 shows in section the rampart, ditch, and front of the glacis 
of a fortress, the dimensions of which are figured; the irregular 
curved line marked by shading passing from the outer slope of the 
glacis to below the mid-height of the counterscarp across the ditch, 
partly filled with déblai and rubbish, and continued at about one- 
third the height of the scarp, and up through the whole rampart to 
the terre plein at the rear of it, marks the surface of the breach 
when formed by the process of demolition or excavation by 3-ft. 
shells. The outlines of the successive craters of excavation from 
each shell in the plane of the section are indicated by the para- 
bolic curves in dotted lines—the order in which they are formed 
being marked by numerals. 

The shells 2 and 3 at the scarp, and 1 at the counterscarp, find 
their lines of least resistance necessarily inclined inwards towards 
the ditch, like any ordinary mine of demolition, sunk to the same 
depth (12 ft. or 15 ft.) behind and near the revetments ; they there- 
fore blow them both inwards, and overthrow them into the 
ditch. Much of the déblai, earth, and rubbish also, dislodged and 
blown out of the other craters further back, is thrown into the 
ditch, and so a sufficient filling is produced (if it be a dry ditch) 
to cross without ladders or fascines; if a wet ditch the latter may 
still be to some degree needful. The revetment walls, if of good 
| brickwork or masonry, will, under the explosive heave of the 3-ft. 

shells, fall in huge masses into the ditch, and may possibly be so 

large as to obstruct the passage of the assaulting column over 
them ; in that case, a fire of small shells and of heavy shot must 

be maintained during the breaching operation, and thrown, en 
| ricochet, as shown by the curved shot track, amongst these masses, 
to pound and pulverise them further. It is quite probable, how- 
ever, that the earth and small rubbish that will necessarily fall 
from the craters amongst the large masscs of the fallen revetments 
will sufficiently fill up and level between them without that opera- 
tion.* 

The right-lined shot track in the figure shows the lowest point 





* 1 had occasion some years ago, when making experiments on the 
transit rate of impulse in wet sand (with reference to Earthquake Dyna- 
| mics), by means of mines exploded beneath that medium, to ascertain some 
facts as to the proportional amount of déblai that was thrown permanently 
out of craters, to that which returned to the crater by falling again into it. 
With 2-line craters, I found that about one-fourth of the expelled volume 
| of sand fell around the crater in a zone whose breadth was equal to its 
radius, and formed a bank around, whose section was a beautiful curve of 
| double curvature, as seen in Fig. 9; and that in acalm atmosphere about 
| one-eighth of the expelled volume fell back into the crater, mye be form 
as so partially filled up a paraboloid of less eccentricity, shown by the double 
curve, Fig. 9. But when the quantity of powder in relation to a constant 
depth of axis was increased, so as to produce a 5-line crater + the 
volume of déblai that fell around within the radius of the crater did notamount 
to one-thirtieth of the total volume expelled, and that which revurned by pre- 
cipitation into the craterjwas too simal] to be accurately estimated, as shown 
in Fig. 10. As our 3-ft. shells will always give 3 or 4-line craters, and in 
most cases 5 or 6-line craters, there can be no apprehension of any consider- 
able loss of excavating power by the falling back of déblai into them, 
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at which the scarp can be reached by direct breaching cannonade, 
from a battery established even on the crest of the glacis, and with 
a ditch of 50 ft. in width. 

The operation is, I trust, now intelligible without further descrip- 
tion. The objection will, no doubt, first be made that, although it 
is undeniable that a breach of this sort may be thus made, still, 
from the inevitable inaccuracy of shell-firing, &c., the expenditure 
in shells, and in time and labour, would be enormous to attain the 
end. 

Let us calculate in figures how far such an objection is valid, 

We will assume the very modest armament to the besieger, of 
but five mortars of 3 ft.; that only four shells per hour are fired 
from each, and that the fire is only carried on by daylight (for 
breaching purposes), or say twelve hours out of the twenty-four. 
We have, therefore, forty-eight shells per mortar per day, or 240 
per day from the whole battery. 

We will further assume a size of breach ample in its width, say 
200 ft. lineal, along the line of the scarp. 

On examining the Fig. 8, it will be seen that one crater in depth 
is sufficient to clear out all required from the covered way and 
glacis, but that two craters in depth (<4. a second shell penetrating 
below the bottom of the craters blown out by preceding ones) are 
required for the rampart beneath the parapet, and just in rear of 
the scarp. 

The breadth of slope to be cleared by craters, at the side of the 
glacis, is about 75 ft., or a space of 200 ft. wide along the line of 


rough, road of 200 ft. wide right into the place, leading down one 
rude slope across the ditch, and up another such slope into the 
interior of the defences. 

The very method itself by which the breach is excavated renders 
its defence by means of mines on the part of the besieged (under 
the glacis, &c.) impossible, inasmuch as for the whole breadth of 


| front the ground is blown up and overturned ; and if defensive mines 


ditch, by 75 ft. transverse to it, and the breadth beneath the ram- | 


part is 80ft., by the same 200 ft. in length; but, because of the 
double tier of craters beneath the parapet, we will call it 100 ft, 
The whole surface to be blown away by craters is, therefore, 

100 x 200 = 20,000 square feet, 

75 x 200 = 15,000 square feet, 


or, together, 35,000 square feet, 
equal 3,888 square yards, say 4,000 square yards. Now each 
crater, at only 10 ft. penetration, will give an average horizontal 
surface area of circle, of 30 ft. in diameter, equal 78 square yards. 

4,000 

78 
entire surface and mass of the breach. 

We have aiready scen with what certainty these large shells can 
be thrown, within a space equal to the area of a circle of only 21 ft. 
diameter, at a range nearly double what we are now dealing with ; 
and we should be justified in assuming that at 1,000 to 1,500 yards, 
at least two-thirds of all the shells thrown would fall at points to 
te completely effective ; but I shall not ask this—I will suppose 
that only one shell in four of those thus thrown falls with sufficient 
accuracy to be effective at the point required as an engine of exca- 
vation. 

Then it follows that we must throw 4 x 52 = 208 shells to 


== 52 shells, to form as many craters as will excavate the 


obtain the work we require done by fifty-two, and this will be only | 


one day's work for the five mortars (throwing 240 in twelve hours), 
with nearly one-fifth of their power to spare. 


have been prepared, they probably explode with the 3-ft. shells, and 
add their assistance to the work of excavation. 





It will probably be admitted that a power capable of excavating | 


a breach of 200 ft. frontage in one day, and of actually digging 
away that length of rampart, day by day, from any part of the 
works within range, must defy any attempt on the part of the be- 
sieged to repair the breach, or seriously obstruct it. 
of crater excavation, in fact, far outmatches all the power of resto- 
ration of earthwork by manual labour that the most numerous 
garrison could produce. 

Such is the enormous power of excavation conferred by these 
shells, that the whole extent of interior surface of alarge bastion of 
several acres might within a few hours be so upturned, dug into 


The power | 


pits and craters, its entire plane furrowed up, its buildings and case- | 


ments levelled, and its guns buried in rubbish, that not only the 


remounting of its defence should be impossible, but the very move- | 
ment of troops in formation over its volcanic surface, be imprac- | 


ticable, even if not exposed to fire of any sort.* And such, when the 
mortar power is adequate, would no doubt be the most effectual 
mode of silencing the fire from the place, preliminary to the actual 
excavation of the breach, to be practised against the bastion in 
whose “ enceinte” the position of the breach is resolved upon. At 
night, the 3-ft. mortars should be kept in play at random upon the 
other parts of the fortress, or upon the city itself. At longer ranges, 
the interior of the place may, in two or three nights, by five or six 
such mortars, be made quite uninhabitable. Casemates, magazines, 


vaults, and cellars of houses, arched churches, or public buildings, | 


bomb-proof (so called) barracks, splinter - proofs, and every | 
fall of these deso- | 
appalling rapidity | 


other shelter—all yield beneath the crushing 
lating instruments; everything becomes with 
aheap of ruin; and it needs but little imagination to perceive 
what must be the reaction of such civil demoralisation upon any 
garrison. 

Success, at whatever cost, is the first thing in war; and however 
terrible and inhuman the contemplation of such destruction appears, 
in this, as in everything, extremes meet, and the possession and use 
of any power of destruction that in the given circumstances is like 
the * bolt of Jupiter,” absolutely irresistible, becomes in fact, and 
in the end, the means of saving life and abridging human suffering 
as well as of saving time and money. 

To trace the effects of this method of siege into all its details, 
to show its power of abridging all the ancillary works of attack, is 
impossible here. I therefore leave such to the consideration of the 
oflicers of our scientific corps, and shall add but a few words as to 


| the comparative weight of material, ammunition, &c., to be brought 


Were we to go further even, and assume that the accuracy of fire | 
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of these shells was no better than that of 13-in. shells, and that 
only 10 per cent. of all the 3-ft. shells fired weve effective for 
breaching excavation, the method would still prove the most rapid 
and efficacious method yet proposed. 

This method of breaching limits the use of “ open trenches,”’ 
very much to the means of bringing troops only, under cover, up 
to the breach or place. The trenches within a radius of 1,000 or 
800 yards of the place are no longer required to admit the bring- 
ing up of heavy artillery and siege stores and ammunition ; hence 
for al) the latter stages of the siege, flying or full saps may pro- 
bably be in great part substituted for open trenches, to gain cover 
in the approach for the final rush and assault. 

But from the rapidity with which the breach will become opened 
and practicable by this method, it will be necessary that every pos- 
sible preparation be made before opening the heavy shell fire for 
the closest possible approach to the breach ; hence such saps or 
trenches of approach should be pushed as far as possible in advance 
of the mortar battery before the latter unmasks its fire, and such 
advanced approaches should be fully sustained and supported by a 
sufficient fire of artillery in advance to silence the guns of the place 
that can be brought to bear upon them. 
in this method becomes limited to assisting the bombardment in 
silencing the fire of the attacked front, and in sweeping the breach 
clear up to the moment of assault. 

It is needless to point out that all the small but fatal difficulties 
of assault, when the breach is made by the usual mode, that so 
often have led to failare, such as ladders too short to get down into 
the ditch, or too weak to mount by, and so forth, are abolished by 
a method whose main characteristic is that it opens a clear, though 





In fact, the use of cannon | 
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trom the place, and completing breaching batteries 
yards from the scarp, or even nearer. I will be cor 


te 
compare the weight of material that must be brought up, and as- | 


sume it, to the disadvantage of my system, brought to the same 


point of nearness to the place, and with equal obstruction from | 


the garrison. 
We have had professional authority that, at 500 yards, 21+ tons 


of shot alone is required to produce 100 ft. lineal of practicable | 


#28 tons for 200 ft. lineal, the length taken for our 
I shall not pass the reality if I assume that the 


breach, or 
shell breach. 
siege guns, and equipage, the powder, and othe 








-r necessary stores 


(exclusive of platforms or any stores for formation of the batteries), | 
This would give a total of 


weigh as much as the shot expended. 
860 tons, to be brought within 500 yards of the place, for breach- 


* There are 4,840 square yards in tn acre—therefore, with 10-ft 
tion and 30 ft, dbameter of crater, sixty 3-f. shells would tear and over- 
turn its entire sur leaving it a complete network of deep pits and steep 
ridges between ; and even half that namber cf shelis, or thirty craters per 
acre, would make the surface perfectiy impracticable for the movement of 
either troops or material. 













ing purposes exclusively, in breaching by direct fire. To effect 
the same by 3-ft. shell excavation, we require— 

5, OF SE-i. MOCCRES... nes tec vee ce 260 ton. 

Say 250, of 36-in. live shells, at 1} ton 313 « 


Projecting powder and stores, cranes, &c., say 50 ,, 





Oratotal ofonly ... ... ... 622 tons. 

And requiring to be brought only to within 1,000 yards of the 
place at the nearest. Thus actually saving in the transport of 
materiel for breaching only, 238 tons. 

The materiel itself for 36-in. mortars and batteries is little, if at 
all, more difficult of transport than that for 32-pounder breaching 
batteries. Nor, when the small number of 36-in. mortars, compe-~ 
tent to do the work, is compared with the large quantity of cannon 
required to bring into play and repair casualties, will the amount 
of stores and labour to be expended upon the batteries for the for- 
mer (large and ponderous as they must be) exceed in total amount 
that needed for an equal result upon the present system of gun bat- 
teries. It will often happen that bombardment by 3-ft. shells can 
be conducted from the sea, or from river mouths, &c., from flat 
mortar rafts, each carrying one 3-ft. mortar upon a steady deck of 
60 ft. by 120 ft. in length. Such were the mortar rafts designed by 
me for Government, in 1854-55, to carry those mortars into the 
Baltic and Black Seas. Each mortar raft drew but 3 ft. of water 
with mortar and fifty shells on board, and was formed of an aggre- 
gation of nearly cubic cells, of about 8 ft. square in plan, divided 
by water-tight bulk-heads, all of plate iron; so that any one cell, 
if pierced through deck and bottom by the fall of a shell, merely 
filled itself alone with water. The deck of timber was so formed 
as to be proof against any shell under 10 in. The bulwarks all 
round were of elm and teak, and at a mile distant practically shot- 
proof; and the plates of the sides were covered with similar timber 
3 ft. below the water line. Two screws and a small pair of high- 
pressure engines gave the power of slowly moving the raft, and of 
slewing it in azimuth, so as to range the mortar without moving 
it upon the raft. 

The whole raft only exposed to the enemy’s fire a vertical sur- 
face of about 65 ft. by 8 ft. in height, and at a mile range would 
have afforded a very small mark.* Other details of arrangement, by 
which such rafts were divisible into segments, for transport from 
England, provisions for being towed into and out of action, as well 
as constructive details, I must pass over here. The construction of 
these rafts was rendered unnecessary by the sudden conclusion of 
peace with Russia. 

Whenever locality admits of such a mode of attack from rafts 
afloat, the 36-in. mortar is as easily brought to bear as a 13-in., 
and there is then absolutely no question of transport. 

I have far exceeded the limits I proposed on this occasion, and 
shall therefore only just advert suggestively to two or three other 
military uses of these large shells, to which I believe they may be 
occasionally put with advantage ; and, 

Ist. For the rapid reduction of large capitals, defended by a ring 
of isolated outworks—“ forts detaché ’’—a method of fortification 
the value of which appears to be increasingly appreciated and 
brought into use, as at Paris, Ulm, Rastadt, Posen, &c., these 
shells appear to me to afford a potent instrument. The garrison 
of such forts is on principle proportionally very large, the area 
embraced within the enceinte relatively and absolutely small ; 
hence the paralysing effects of pitting and ploughing-up the ground 
within, and making the surface unavailable for communication and 
movement, by means of these shells, becomes proportionally dis- 
tressing to the garrison. 

2nd. Such forts, as well as many other larger and otherwise 
cireumstanced fortresses—such as Ehrenbreitstein, &c., the me- 
dizval towns of eastern Europe and of Asia, and the hill forts of 
India—stand upon isolated crests of rock or knolls of hills, and are 
so elevated that reduction by direct fire is nearly impossible, and 
the vertical fire of ordinary shells, though always effectual in the 
end (see instances in Straith’s Artillery and in Sir Charles Napier’s 
Memoirs,) is tedious; and, from the command possessed by the 
place over the besiegers, attended with serious loss in proportion to 
the time consumed. In such cases these large shells would seem to 
oiler great advantages, when the country will admit of their being 
called into use. 

3rd. In the contrary extreme—viz., as against low-lying forts 
or redoubts, almost sunk below the surface, of flat and swampy 
country, and offering almost no mark to direct fire—they present 
the means of prompt reduction. An instance of this occurred in 
the wars of Napoleon I. in our expedition to Flanders, when a 
smal] low-lying British fort on the Scheldt, near Antwerp, armed 
with but one howitzer, and, as I am informed, one gun, withstood 
the cannonade of a French 80-gun ship for a whole day, and ulti- 
mately beat her off, scarcely anything appearing above the swampy 
surface but the muzzle of the howitzer. A mortar-raft, with one 
36-in. mortar, would have dug the whole of the little fort out of 





the earth in an hour. 

ith. For the destruction or demolition from a distance of parti- 
cular structures that cannot be approached at all—as, for example, 
ducks, tide-basins, lock-chambers, large bridges, towers, and moles, 
or breakwaters, Xc., shells of this magnitude dropped into and 
fired under water of considerable depth are capable of dislocating 
and shaking down huge masses of masonry, even of the best put- 
together ashlar work. The perfectly solid and homogeneous mass 
of water acts as a thoroughly resistant anvil or fulerum to the blow 
of the explosion, whose shock is propagated through it to surprising 
distances, and transmitted to wharves, walls, batteries, dock-gates, 
&c., around. A mole, such as that at Cherbourg, might, by a few 
days’ 3-ft. shell firing, be quite cut through, and land communi- 
cation between its forts intercepted, or even a water-passage for 
gun-boats produced. 

oth. Hitherto I have spoken of these shells only as offensive in- 
struments ; they have, however, their defensive uses also. 


Whenever, for example, narrow entrances or marine tracks, 





penetra- | 


through straits or round points of coast, exist, that ships in attempt- 
ing the attack of some place must pass to reach it, as, for example, 
certain points off Portsmouth ; there the establishment of a 36-in. 
mortar at the spot, with the conditions of moderate range, previous 
| and constant practice, care in the selection of weighed shells, and 
accurate charges, will ensure to a reasonable certainty our being 
able to throw these large shells upon the deck, or close to the track 
fa large ship ; in the former case, the successful throw of a single 


or 
| shell must be decisive ; in the latter, one of these shells exploding in 
water 5 or 6 fathoms deep, within 50 or 100 ft. of the hull of a 
passing ship, would probably sink her, or so damage her by the 
shock as to render her for a time powerless, and a mark for the 
fiie of all the batteries around. 





I proposed painting the hulls a gray sea-green to confer still less visi- 
bility -which I observe has since been adopted by the Admiralty with 
several of the gunboats. 

(To be concluded next week.) 


Gus Corrox In France.—The Minister of War has given orders 
that further experiments shall be made with fulminating cotton, to 
be used in place of gunpowder, according to an improved plan. 
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January 25, and February 1, 1859. 
JosePH Locke, Ese., M.P., President, in the Chair. 


Tue discussion upon Mr. M. Scott's paper, “Description of a 
Breakwater at the Port of Blyth, and of certain Improvements in 
Breakwaters, applicable to Harbours of Refuge,” occupied four 
evenings. 

Before proceeding with the discussion, it was remarked, on be- 
half of the author, that an error had been overlooked in the abstract 
of the paper. The abstract stated, that the breakwaters at Alder- 
ney, Portland, and Holyhead had sections which presented nearly, 
if not all, the advantages of the vertical wall; whereas they were 
in direct antagonism with the principle of the vertical wall. “ Now, 
what it had been intended to convey was, that the experience at 
those places had shown, that the sea did not disturb rubble at a 
depth of 15 ft. below low water ; and that there was a combination 
of the vertical wall and slope, which was nearly equal to a vertical 
wall; as when a nearly perpendicular wall was built upon a rubble 
mound, as near to the edge of the slope as was consistent with the 
safety of the foundation; the surface of the mound being 15 ft. 
below low water, and the slope being the natural one of about 1 to 1. 

In allusion to a remark, that the pier at Blyth acted like a break- 
water, and at the same time as a training wall to conduct the water, 
it was observed, that it was important to ascertain whether the pro- 
longation for a length of 4,000 ft. or 5,000 ft. of the natural 
breakwater, formerly an outlying ridge of rocks, in a direction to 
intercept the set of the tiood tide, had produced any effect on the 
tidal flow up the river, which had originally extended four or five 
miles inland. Also, whether any observations had been made as to 
vertical rise of the tide, and the extent of the flow, previous to the 
commencement of the works, and since their completion; and 
whether any comparison had been institated between the two series 
of observations, the average of a number of tides being taken ; be- 
cause it was believed that the tidal flow was perceptibly diminished. 
In the river Wear, prior to the construction of the north pier—that 
on the south having been previously erected—a wide mouth was 


exposed to the N.E , which allowed a large quantity of water to pass | 


into the river, causing the tidal tlow to reach two miles higher up 


the river than at the present time. ‘There was likewise a ditierence 

of 4 ft. or 5 ft. in the present tidal flow, at nine miles from the mouth | 
stence, in the upper parts of | \ 
| would be far greater than for the latter. The upright mole would, 
| also, be considerably augmented in cost, if the facing of the walls 





of the river, and quays were in e3 
the river, which were at present 10 ft. or 12 ft. above the high 
water mark. ; 
It was stated, that wooden piers, nearly similar in construction to 
one of those described in the paper, had been adopted in the river 





Timber had been shown to be a useful material for making barriers 
against the sea, on the east and on the south coasts of England, on 
the coast of Holland, at Boulogne, at Calais, and at other places; 
but none of these were cases of deep water-piers, and it was below 
low water that the great difficulties were encountered. In the con- 
struction of a deep water-pier at Mill Bay, near Plymouth, where 
the plan of dropping stone vertically, from a timber stage, was tirst 
put in practice, it was found that the number of pile supports and of 
timbers must be reduced to a minimum, so as to allow the water to 
pass through without resistance ; the timber work thus becoming a 
mere accessory to the permanent structure. At the Plymouth 
Breakwater some of the largest stones had been driven out of the 
top pavement and the inside slope. All experience went to show, 
that in designing works, which had to contend with deep sea waves, 
the greatest possible weight and solidity must be obtained that was 
practicable with the material at hand. 

Allusion was made to a design for a breakwater, combined with a 
landing stage, or pier, constructed of iron and wood. A vertical 
wall of creosoted timber, with a broken or unbroken surface, was 
supported in its position by wrought-iron piles, with Mitchell's 
screws as foundations, firmly tied and braced together. It was con- 
sidered that such a system of structure would greatly facilitate the 
construction, lessen the time occupied, and reduce the cost. 

In a supplementary paper, “On the Form and Cost of Break- 
waters, applicable to Harbours of Refuge,” by Mr. J. Murray, 
M. Inst. C.E., it was remarked, that a harbour of refuge did not 
require the enclosed water area to be as tranquil as in a wet dock, 
where vessels loaded and discharged their cargoes alongside of quays. 
A little undulation in the outer harbour was not objectionable ; and 
the protecting moles, or piers, would fully answer their purpose, if 
the great force of the waves was broken, and they were thus pre- 
vented from doing injury to the vessels at anchor side. 

It appeared to be generally admitted, as to the work under low 
water, that rubble-stone, used as “pierre perdue,” remained sta- 
tionary, until it attained a height of 12 ft. or 15 ft. under low 
water; that the slopes of the deposited mass assumed an angle of 
45°, or an inclination of 1 to 1; and that this was the cheapest 
mode of bringing up the works to that level. In corroboration of 
this latter statement, a comparative estimate was made of the cost 
of bringing up, by diving-bell work, an upright mole from the 
bottom, in a depth of 6 fathoms, with a spring-tide rise of 16 ft., 
and of a simple deposit of rubble-stone of the requisite width to 
receive the superstructure, for which purpose a berm, or bench, of 
10 ft. on each side, was added to the other protile. The estimated 
cost amounted, in the former case, to £296 per lineal yard, and 
in the latter to £37 per lineal yard, both exclusive of staging ; while 
the time required to be bestowed in the construction of the former 


were of granite, and the interior filled with level courses of concrete 
blocks, in the manner now being pursued at Dover. 
With regard to the superstructure, it was estimated, that the cost 


that degree of regularity and freedom from stoppages during gales, 
which was so essential. At Portland the works had only been de- 
layed from this cause from ten to twenty days during ten years. 
Then todo the same quantity of work in the same time, the “ plant” 
must be greatly increased— say in the proportion of 8 to 3—and it 
must also be of a special description, suitable to unskilled labour; 
added to which, it would be more liable to damage when used by 
men without skill and without experience. So that, strange as it 
might appear, it was much doubted whether any pecuniary saving 
had hitherto resulted from the employment of convict labour. Now, 
however, by the employment of free labour in particular parts of the 
work, the rate of progress was being increased, and the scale was 
being turned in favour of the employment of convict labour. 

It was remarked, that when a wave reached a vertical wall it was 
immediately retlected back, producing the converse of itself, and 
this again gave rise to two reflected secondary waves—one vertically 
upward and parallel to the face of the wall, and the other down- 
wards. If the wall was situated in water of a moderate 
depth, and was founded in or upon sand, mud, or other soft material, 
a hollow trough would become excavated along the base of the wall 
by the reflected wave; and unless it was founded deep, its base 
might be undermined. ‘This actually occurred at the Commercial 
Wharf, Kingstown Harbour, some years ago. The seas which 
washed over the wall, falling forward into the water of the lee side, 
also produced a wave by their impulse, which penetrated to the 
bottom, and produced at that side another but smaller trough along 
the base of the wall. The remedy adopt d was to fill the troughs on 
both sides with angular shingle concrete, made with Aberthaw lime. 

It was observed that if timber could be rendered permanent, it 
might be advantageously employed in the construction of break- 
waters, inasmuch as by its use there would be obtained a con- 
tinuity of structure which stonework did not possess unless the 
materials were of very large size. The structure at Blyth had been 
exposed to the action of heavy seas from the N.E. for two years with- 
out accident. It was thought that an improvement might be 
effected in carrying out stone breakwaters by means of timber 
staging, by constructing a permanent stage, carefully put together 
for the whole length of the intended works, and loading it with 
rubble stone, so as to form for a time a breakwater in itself. The 
stage should be sufficiently strong to carry machinery, capable of 
lifting and transporting masses of masonry, constructed on shore, of 
25 tons or 30 tons in weight, and of depositing them on the stone face- 
work continuously, and progressing along its whole length, instead 
of from the end merely. 

It was remarked that the estuary at Blyth was similar to that of 
the Mersey, admitting a large quantity of tidal or back-water. 
Originally, during N.E. gales, there was no protection to vessels en- 
tering the tortuous channel leading to the harbour, and numerous 
wrecks took place upon the sands to the eastward; while in 
S.E. gales vessels went upon the ridge of rocks. The break- 
water had acted as a guiding wall to the current, and a straight 
channel had been dredged out; an additional depth of 2 ft. 




















Wear, upwards of seventy years ago, by Mr. Shoot, the engineer at 
that period. The carcasses were built on the land, in lengths of 30 ft., 
and launched into the river, loaded with large stones, being floated 
to their positions, and sunk on the sand, at about the level of low 


would vary thus, according to the form adopted :— of water had been attained, and vessels were sheltered immediately 
on entering. So far, therefore, the structure was successful, and 


had answered the purposes required, 


lst When constructed on a rubble-stone deposit, 
brought up to 12 ft. under low water, and 
having a sectional area of 4,149 superficial feet .. 


£300 per lin. yard. 


water. Instead, however, of the interior being filled up with rubble, 
as suggested in the paper, the river and outer walls were built up 
with large blocks of stone, like an ordinary pier, so that when the 





2nd Of com leting the upright mole, with outer 
and inner walls, and having an area of 3,200 








It was stated that in 1814 the late Mr. Rennie made a report upon 
the harbour of Blyth, in which he proposed the erection of a stone 
breakwater, in a similar direction to that now under construction, 



































“A superficial feet. . . ee oe ee £558 - - : peer . 
timber became atiected by the worm, the wall remained tolerably 3rd. With rubble-stone blocks and cement e. §=6£330 , re and also to widen and deepen the entrance channel, jetties being 
. perfect. ‘The timber was not so much eaten away by the worm 4th. With concrete blocks ..  .. .. « £3033 2» ” intended to be carried out from the south shore, to preserve the 
on the river side as on the seaward face; and on taking down some All these systems were, however, expensive, because skilled labour channel. The estimated expense of these works was £47,179, or, 
, of these old piers, the cills which had been buried in the sand were | was employed to a considerable extent in the construction ; whereas, | fr the pier alone, £58,015, being at the rate of £9 per foot ; 
found to be quite perfect. for the purpose of a breakwater only, this item should be reduc ed to while the present pier was stated to have cost £10 per foot; so that 

It was contended, that breakwaters having long flat slopes were | a minimum. wind no great pecuniary advantage had been gi ined by the adoption of 
more liable to be damaged than those with nearly vertical walls, not In the construction of rubble-stone breakwaters, it was considered | the system of timber and stone combined. This mode of construc- 
perhaps so much by the direct action of the sea, as by the recession | that the system pursued by the French engineers, of not mixing any | UO" Was by no means so novel as it appeared to be considered, for it 
i of the waves, when the efflux of the water through the open joints | small maierial with the large blocks, as practised at the mole of La | Wold be found described in the works of Vauban, Belidor, Sganzin, 
1 tended to disturb the materials, and when once they were deranged | Joliette, at Marseilles, and to be adopted at the new mole D’Aréne and other French writers. It had also been carried into etlect at 
» a breach was certain to occur. It was believed’ that, in many | was the correct principle; for there the large blocks were ouly | Dankirk, Calais, Boulogne, Dieppe, and other places on the French 

instances, a redundancy of material had been employed in the con-"| used where required, and were not unnecessarily wasted, by being | C°#St Where there was no means of getting other materials. It was 
‘ struction of breakwaters. It was well known that ‘the violence of | sunk in the heart of the work. By this plan’ it had been found | “ought that this system could not be applied with propriety to 
| the sea did not extend more than 14 ft. below low water, and as all | that perfect consolidation was attained, with a saving of material. | ep Water sections ; and it was mentioned that several extensive 
r oe was required was still water inside a breakwater, it was worthy | Acting on this principle, it was proposed that for a breakwater works had already been executed in — about £70 per foot. 
. of consideration whether the sections adopted had not, in many cases, | in the assumed depth of six fathoms, the nucleus or core For example, at Kingstown Harbour about 9,000 lineal feet of pier 
e been too broad and too large for etlecting that purpose. Then, again, | from the bottom to 22 ft. under low water should be wholly com- | “Te executed at £73 per foot, in a depth of water of from 12 ft. to 
d the materials used as “ pierre perdue,” would rarely be found to take | posed of third-class rubble, or from quarry rubbish to blocks of half | 24 f- at low water spring tides, with a rise of tide of from 8 ft. to 16 ft. 
e an inclination greater than 1 to 1. Thus, it would appear, that an | a ton in weight ; that this should be coated with second-class rubble, Again, at Howth, where in 1812 the “ pierre perdue” system was first 
's unnecessarily large expenditure was frequently incurred ; whilst if a | from half a ton to 2 tons in weight, which it was considered would | “S°4, it was believed in this country the quay walls and parapet cost 
1e cheaper and equally durable system was adopted, a greater number | remain stationary, up to 12 ft. under low water, and that tirst-class | °@ly £71 per foot. The Plymouth Breakwater, which was built in 
tO of these essential works could be undertaken. With reference to the | rubble, in blocks’ weighing from 2 tons to » tons, should then be | # epth of seven fathoms of low water spring tides, cost £294 per 
to pier at Dover, it was remarked, that before the present works were | employed up to low water, with a berm or bench on the sea side, at foot, including the masonry, which was expensive ; but that was an 
" commenced, it had been suggested that a simple embankment, | a depth of 12 ft. under that level. It was further suggested that | stance of an isolated breakwater, to which all the materials had to 
similar to a railway work, should have been formed from the | the upper part should be formed of béton blocks of 20 tons to 25 tons be conveyed a distance of nearly seven miles in sailing vessels, and 
materials of the adjacent cliffs, by which means a harbour of refuge | in weight, being of sufticient gravity to resist the force of the waves at a time when the machinery and plant for executing works of such 
ts would have been obtained at a comparatively trifling cost, and in less | not, however, as a coating, but as a mass, and terminating at the magnitude were not so perfect as at the present day. 
»y time than had already been spent upon the new works. It was | level of high water; then for 10 ft. or 12 ft. above that height, two It was observed that the cost of the Holyhead Breakwater had 
nt thought, that as these works already aflorded a quay, both for em- | or three courses of heavy blocks, bonded and adjusted by manual been about £160 per foot, not £200 per foot as given in the paper. 
in barking and disembarking passengers, their further extension sea- | labour, should be laid. “It had been found at Marseilles, that these | 1t was urged that it was impossible to come to a conclusion that an 
* wards should be executed in a rough manner, so as merely to prevent | béton blocks cost fivepence half-penny per cubic foot, and at Algiers | one system of breakwater could be universally adopted; and, 
ed the sea from breaking into the harbour. An opinion was also ex- | something more; that the interstices between the blocks amounted indeed, in no branch of engineering was there one material, 
a pressed that it would have been more correct to designate the work | to one-third of the cubic contents; and that the blocks arranged | or one mode of construction, proper to be employed under all 
“ts as the “ W ellington Pier,” rather than the * Admiralty Pier,” as but | themselves at an angle of 45 deg., or an inclination of | to1. As- | circumstances, With regard to the particular system under dis- 
‘ for the interest which the great duke took in the matter, the pier | suming, however, the price to amount to eightpence per cubic foot, | Cussion, It was remarked that there was nothing néw in the design ; 
py would probably never have been executed. The efle ts of break- | and that the section adopted had an inclination of 2 to 1 for the sea for wooden piles, with or without stones thrown behind them, had 
me waters upon the adjacent coasts ought to be narrowly watched, or | side, and 1 to 1 for the inner slope, then the cost per lineal yard would been generally used, where no better material could be afforded. In 
of else it might happen that they would cause the destruction of other | only amount to £200, which contrasted favourably with the esti- | the United States, twenty years ago, with the exception of a single 
ports. — ; | mated cost—£300 per lineal yard—of a mole founded on a rubble | graving dock at Boston, it was believed that there were no walls, 
ti- The piers or jetties of Calais and Boulogne, which had been con- | deposit, being a diflerence of £176,000 in a mile of breakwater, or if | ¢ither of docks, quays, or piers, that were not so constructed. It 
ole, structed after Vauban's jetty at Dunkirk, and had been alluded to | the comparison was made with an upright wall from the bottom, the | Was thought that loose stones, requiring the support of the timber to 
les, in the per as being similar to that at Blyth, might be cited as | saving would amount to £6.0,0U0, a sum suflicient to construct an | keep them together, would not stand in’such rough seas as the break- 
ait examples of successfully constructed works, well adapted as break- | ordinary harbour of refuge. waters at Holyhead, Portland, and other places were exposed to; 
“es waters for a flat sandy shore, serving at the same time as conductors In reference to the calculated cost—£150 per foot—of the Portland | and if that part of the structure was only intended as a nucleus 
Ing and protectors to a channel into and out of the harbour. It was | Breakwater, it was remarked that the basis of the calculation | for @ permanent stone structure, from which to build stone walls in 
yut- doubted, however, whether this system could be applied to an | was in the reports laid before Parliament. From the last report | Water 70 ft. in depth, then it was much questioned whether there 
\ass isolated breakwater in deep water, exposed to the violent action of | it appeared that the total length already executed was 5,907 ft., | Would be any economy in construction. 
low the waves. It should also be remembered that the western, or Old | including the entrance 400 ft. wide; and that the cost had In reference to comparisons of the cost of different breakwaters, 
‘ing Mole of Genoa, which had been formed of caissons, or chests of | amounted to £715,919. In this sum was included the cost of a | it was remarked that the cost of a wooden structure, in one place, 
ites, timber, {illed with stone and cement, on which a superstructure was | coal store and jetty, which might be set down at £20,000, and of a could not fairly be contrasted with the outlay incurred in another 
few raised to a height of 18 ft., had occupied twenty-six years in | length of superstructure of 1,200 ft., irregularly constructed, which, situation, under totally diflerent circumstances, and on entirely dis- 
ani- advancing 340 yards in length ; and that the action of the waves on | at 435 per foot, would amount to £42,000, These being deducted similar works. Great care was required, even in contrasting the 
» for the face was such as to necessitate large stones, 15 tons in weight, | from the gross cost, left an amount of £653,919, which, being divided | Cost of stone breakwaters in diferent places; for the rock in one 
: being thrown down in front of it in a depth of water of 60ft. The | by the total length of the pier, gave £111 per lineal foot. ‘To this , case might be much harder, more dithcult to quarry, and more ex- 
: destruction of the celebrated cones at Cherbourg might also be men- | must be added the price of the superstructure, bringing up the sum pensive to carry, than in another. 
» in- tioned as atiording another illustration of the disadvantages of that | to £146 per foot, supposing the superstructure to be completed. But It was contended, that in the construction of breakwaters, the 
system of construction. as the value of the convict labour was not allowed for in the cost of | Objects for which they were required were not sufficiently kept in 
icks, It was stated that the Admiralty pier at Dover was formed of a | the work, the author had considered that the amount should be | View; and that unnecessary labour and expense were incurred in 
mpt- hearting of large blocks of concrete, composed of Portland cement increased by whatever that was worth; taking convict labour as | Tearing a superstructure which was not at all necessary. It fre- 
rple, and shingle, and faced with granite. The width of the pier was | compared with free Jabour to be as 3 to 8 nearly, being the quently happened that the parapet, by opposing a barrier to the 
in. about 80 ft. at the base, and it was founded 45 ft. below low water | proportion assigned to it by the engineer of the breakwater, or equi- | Waves, caused the water to fall on the platform within, and to dis- 
Sian mark, up to which level it w as built by divers. The blocks were valent to Is. 13d. per day, then the value of the labour of 800 con- turb and destroy the work, 
continued to a little above half tide level, and above that point | victs employed during the ten years the work had been in progress , . 
and ordinary concrete was filled in between the granite faces. It was | would amount to £24 per foot run, making the total cost £1710 per (To be continued. ) 
eins intended to have a parapet of Bramley Fall stone on the sea side, | foot, whereas it had only been stated at £150 per foot. ——— 
track but that was not yet constructed. The pier had already been useful In reply, it was stated, that the cost of the works, as given in the 
ingle for sheltering vessels goming into the old harbour, as well as in| Parliamentary returns, included all the preliminary expenses Rais row Ixpia.—The East Indian Railway Company invite 
ng in forming a landing and embarking place for passengers. It was | amounting to about £80,000 or £90,000, some portion of which had | Proposals for 15,000 tons of rails and considerable quantities of chairs 
of a thought that its extention further seaward would be attended with | been incurred for special reasons; and that these charges must, in and bolts. 
y the corresponding advantages, as large vessels would be able to come up | fairness, be distributed over the whole of the work, when it should Irecacuasna A Cure ror Detieiom Tremens.—Dr. Gerhard 
7 the to the pier. The estimated cost for a length of 1,8v0 ft. including | be finished, as well as over all the contingent works. It was main- Poali, physician to the Bridewell City Prison, of Chicago, U.S. 
the parapet, was £650,000. tained that, in the most expensive portions, the Portland Break- | recently read a paper before the Medical Society of that city, in 

In regard to a statement in the paper, that the cost of the works | water had not cost £120 per foot. ‘The convict labour had | which he stated that he had under his treatment last year 130 ca 
* " a at Portland had been £150 per lineal foot, it was stated, that the | not been charged to the cost of the breakwater, and it had yet to | of delirium tremens, eight of which proved fatal, peel this seh Oe 
~ most expensive part of that work, in the deepest water, with the | be ascertained whether that would atiect the result. There were | to the date of his lecture, 100, of which proved fatal. He states that 
superstructure complete, and including the parapet and a wall 40 ft. | contingencies connected with the employment of such labour, which, | he had tried ipecacuanha in sixty cases with remarkable success; it 

in width, had not exceeded £120 per foot. _ although only subject to a mere nominal charge, would materially | quieted the nervous system, created an appetite, and uniformly pro- 

It was considered that sufficient distinction had not been drawn | add to the cost in several other respects. The risk was greater, and | duced sleep. When the case was not of too long standing he give it 

yong peg — anit Se deep water, and those designed for the works would take a longer time in construction, more especially as an emetic the first dose, and afterwards gave from fifteen to 

h os that there was a wide, practical ditierence between with a timber stage, and under no other system would it be possible | eighteen grains every other hour, using, in the meantime, shower- 
og the two kinds, which required to be allowed for in their construction. | to employ convicts with any chance of a prontable result, or with | baths, and giving the patients strong beef-tea,—AScientific American, 
L. 
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BLINKHORN’S STEAM BOILERS 














Tis invention, by ‘Thomas Blinkhorn, of Spalding, Lincolnshire, 
relates to an arrangem nt of the flues and water-pipes of tubular 
boilers. Instead of allowing the heated gases to pass off by the 
chimney after they | ave :.aversed the length of the boiler, a system 
of return flues is arran «d and the smoke-box and chimney are 
placed at the tire-box end of the boiler. By this means is doubled 
the length or distance that the gases are compelled to travel through 
the flues and over and around the water-pipes inserted therein before 





PATENT DATED Ist Juty, 1858. 
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they make their final exit into the chimney. The 
flues in this instance also contain water-pipes which 
connects together the water spaces at the opposite end of 
the boiler. 

In the illustration, Fig. 1 is a longitudinal vertical 
section of a boiler constructed in this manner; Figs. 2 
and 3 are cross sections taken respectively in the 
lines 1, 2, 3, and 4, of Fig. 1; a@ is the fire-box ; b, b, the 
shell of the boiler; ce, c, horizontal tubular flues extending from 
the fire-box a to the opposite end of the boiler; c*, c*, are 
other horizontal tubular tiues which form the return flues from 
the outer end of the boiler to the smoke-box d, which is situated im- 
mediately above the fire-box. It will be seen that the smoke and 
gases from the fire-box pass along the lower tubular flues c, c, 
and return along the upper tubular flues c*, c*, to the smoke- 











NEWTON’S IMPROVEMENTS IN LAMPS. 
PATENT DATED 2ND JuLy, 1858. 
Tue object of this invention, a communication to A. V. Newton, of 66, 
Chancery-lane, is to obtain a lamp by which the flame may be 
supplied with a large amount of oxygen without the employment of 
the usual glass chimney. ‘The lamp is more especially designed for 
burning coal oil and similar substances rich in carbon, and conse- 
quently requiring a large amount of oxygen to secure proper com- 
bustion. Materials of this nature, when supplied with the necessary 
amount of oxygen, emit a beautiful and pure light, but as their use 
has hitherto been restricted to chimney lamps, which cannot be 
readily moved or carried from place to place, such materials are not 
very generally employed for illuminating purposes. 


extend up as high as the lower end of the case F. The flanch m is 
encompassed by an annular metal strip 2, which has oblique or in- 
clined slots o made in it, in which slots fit pins p attached to the 
flanch m. These pins and slots cause the strip n to rise and fall as 
it is turned, and thereby enlarge or contract the space g between the | 
lower end of the case F and the fountain A. On the upper end of 
the tube G is fitted a burner J, at the upper end of which is a cap | 
K, which fits over the upper end of the case F and has an oblong 
slot » made in its upper end. In order to charge the fountain A | 
with the material to be burned the cases F and H are to be turned 
over so as to expose the fountain A, and the stopper C being then 
removed, the fountain is to be filled at the opening; the cases F, H, 
are then moved back to their original position, and the wick E is 
lighted. The register n is next adjusted so as to supply the requisite 
quantity of air, and the size of the flame is regulated by adjusting 
the wick E. When the air within the case F becomes somewhat 
rarefied, the supply of oxygen to the flame A! may be restricted by 
adjusting the tube G over the flame A', The flame A! being sup- 
plied with a small quantity of oxygen, an imperfect combustion only 
will be obtained, and hydrocarbon gas will be eliminated by the 
flame A', the wick E supplying the flame A' with the burning ma- 
terial faster than the said flame can consume it; the flame A! there- 
fore is a gas generator, and is used only as such. The hydrocarbon 
ras passing up the tube G and issuing from the orifice g of the burner 
J is ignited and burned; the flame A'! being the illuminating flame, 
and supplied with oxygen by the draught formed by the case F, the 
air within which is raretied by the two flames A', A", the register n 
being open, and the cap K on top of the case F deflecting the air 
into the flame A”). 

Miurrary Force or THE GERMAN StaAtTEs.—The entire military 
force belonging to the States of the German Confederation is esti- 
mated at 1,130,000 men. 

IncrEAsED Dock ACCOMMODATION AT LIVERPOOL.—At the meet- 
ing of the Mersey Docks and Harbour Board last week, it was stated 


that arrangements had been decided upon for giving increased ac- 











Fig. 1 is an elevation of a lamp constructed according te this 
invention, Fig. 2 is a vertical section, A is the body of a foun- 
tain which contains the fluid hydro-carbon; B is a wick tube which 
is inserted in a stopper C, constructed of wood or other non-conduct- 
ing material, and titted in the apex of the fountain A (see Fig. 1). 
The stopper C is surmounted by a metal cap D, which is hollow and 
provided with slots or perforations a to allow the air to pass through 
and keep it in a cool state. E isa wick placed in the tube B and 
extending into the fountain A as usual. F is a case of sheet 
metal, its lower end being connected by a hinge to the case of the 
fountain A, and it is secured to the fountain ina vertical position by 
proper catches The case F does not extend down to the bottom of 
the fountain, nor does it touch its side, a space g being allowed all 
around, asin Fig. 2. In the case F an opening h is made opposite 
the wick tube of the fountain A, and in the upper end of the case F 
a rim é is titted, the said rim being provided with radial arms j, 
which carry a small concentric rim & To his smaller rim &, the 
upper end of a tube G is secured. This tube has its lower part per- 
forated, and it extends down nearly to the top of the wick tube B. 
The case F is encompassed by another case H, similar in form and 
capable of turning freely upon it. This outer case has an aperture 
7 made in it. To the lower end of the fountain A, a vertical flanch 
m is attached; the upper edge of this flanch may have recesses 








commodation at the North Docks to the inland carrying trades, and 
| a scheme had been prepared which would give a new steam dock 
| near the Huskisson Dock, 9v0 ft. long and 200 ft. wide, the estimated 
cost being £64,000, 
| New ALarm Sianav.— On Wednesday, Captain Norton, who 
| recently experimented at Chatham with his liquid fire-shell and some 
| new descriptions of bullets he has invented, the effects of which are 
| very remarkable, again attended at the head-quarters of the Royal 
| Engineers’ establishment, Brompton, for the purpose of exhibiting an 
equally valuable invention of his, named the explosive percussion 
bolt-signal, which will be found of great use as a military alarm 
signal. In the trial of the invention, the “ signals” were taken in 
the hand, and being allowed to fall either on the earth or even on the 
grass, exploded with a sufficiently loud report to be heard a con- 
siderable distance. Captain Norton proposes to apply the same 
principle to signals to be used on the railways, so as to enable 
passengers and guards to communicate with the drivers of engines. 
Tue Scarporoven Improvement Commission. —Among_ the 
various works of improvement which have been effected in the town 
by the commissioners, we have much satisfaction in noticing that the | 
north sands main outlet sewer and branches are completed, and that | 
the works are now in full operation, and that the outlay upon their con- | 
struction will not exceed the surveyor's estimate. By this improve- 
ment the sewage of the north side of the town and the water of 
Peasholm Beck and its tributaries, which flowed across the north 
sands, have been removed, and are now conveyed in a covered tube 
leading northwards in the direction of Scalby Mill to the rocks be- 
yond low water, entirely clear of the bathing ground. The com- 
mittee in their report congratulated the commissioners on the suc- 
cessful removal of this nuisance without having recourse to the 
expensive process of deodorisation, and expressed themselves satisfied | 
that the expenditure incurred in its removal would be productive of 
much benetit, and that the improvement effected could not fail to be 
| appreciated by the inhabitants of the district and the public gene- 
| rally. The whole of the works were designed and carried out by 
Mr. Alex. Taylor, the surveyor to the commissioners ; and in conse- 
quence of the satisfactory manner in which he has discharged his 
uties as their surveyor, it was unanimously resolved by the meeting 














ormed in it, or it may be perfectly horizontal, but made so as not to | to increase Mr. Taylor's salary. 


AND ENGINES. 





, box d, as indicated by the arrows, and ultimately escape into the 


chimney. 

The invention relates also to a mode of rendering agricultural 
engines more compact than heretofore, and of simplifying their con- 
struction. ‘To this end the steam cylinder or cylinders are placed 
within the shell of the boiler, and are set in a vertical position. A 
strong saddle piece which serves to carry the bearings for thé crank 
shaft rests on the top of the boiler, and is tirmly bolted thereto. 
Aflixed to this saddle piece is the steam cylinder which projects down 
into the boiler, and is therefore always kept at an equable tempera- 
ture. The shell of the boiler is shown at 4, b, and onit is secured by 
means of screw bolts, or in any other convenient manner, the saddle 
piece h, h, which supports and carries the bearings i, i, of the crank 
shaft 7, and also supports the steam cylinder & and its appendages. 
The force-pump, whereby water is supplied to the boiler, is shown 
at 7, and is also supported on a bracket that is attached to the boiler, 
as shown in the cross section. The arrangement above shown and 
described admits of the engine being removed bodily from the boiler 
upon the simple withdrawal of the screw bolts, whereby the saddle 
piece h, h, is secured to the shell of the boiler. 





| HODGE AND SPENCER’S METHOD OF REGULA- 


TING THE RECOIL OF SPRINGS. 
PATENT DATED 2ND July, 1858. 


Tutsinvention, by P. R. Hodge, of Chalcot-crescent, Regent’s-park, and 
George Spencer, of 6, Cannon-street West, London, consists in using, 
in conjunction with the buffer springs of railway engines, carriages, or 
station buffers, an apparatus composed of a cylinder provided with a 
piston, working in a tuid contained in such cylinder. This piston, 
when receiving its motion from the compression of the springs, dis- 
places the fluid from one side of the piston to the other along a 
channel formed in the side of the cylinder. When the whole of the 
concussion is taken up by the spring, the piston, which by its rod is 
connected with the spring, having traversed a like distance in thecylin- 
der, and displaced the fluid to the opposite side of the piston, the valves 
formed in the channels close and retain the fluid, thus preventing recoil 
altogether, if desired, or allowing it gradually, if required, by 
providing proper valves or openings, which may be regulated to any 
required area, to allow the fluid to be passed to the other side of the 
piston by means of the force accumulated in the spring. The best 
fluid to be used is linseed oil. 
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In the illustration, a rod R, attached to the buffer head, passes 
through the centre of the spring and through the framing, and is 
connected with a piston P, working in the cylinder B. Two side 


| channels C are furnished, through which the fluid contained in the 
| cylinder flows to the opposite side of the piston when, by the pressure 
| on the spring, the piston traverses the cylinder. 


‘To prevent or 
regulate the return of the piston, valves are placed at the end of the 
channels C at A, in which valves holes are made, the size and number 
of which are regulated by the speed at which the recoil is intended 
to take place. 


Tue Great Centra GAs.—The Medical Officer of Health has 
reported that 246 experiments had been made on the illuminating 
power of the gas of the Great Central Gas Company, as it is sup- 
plied to the City, and that the average intensity of it was that, when 
burning at the rate of five cubic feet per hour from an Argand burner 
of fifteen holes and a swan chimney, it gave the light of 12-98 stan- 
dard sperm candles, or 14°83 wax. This is nearly 24 per cent. above 
the requirements of the Act of Parliament, but the variation in the 
power had been from that of 10°28 wax candles to 21°15, a range 
that had caused much dissatisfaction both to the company and the 
consumers, for by the occasional supply of gas of unnecessarily 
high intensity, there had been created a desire for the continuance 
of it, and complaints were often made when the gas fell froma high 
standard to one which was still a long way above the requirements 
of the Act. The chemical quality had been remarkably good, for the 
gas, with few exceptions, had been free from sulphuretted hydrogen 
and from excess of ammonia and tarry matter, which is the usual 
accompaniment of that impurity. 
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CROSLAND’S COMPOUND STEAM ENGINES. 


PATENT DATED 10TH JuNE, 1858. 

















Tue nature of this invention, by James S. Crosland, of Ashton- 

under-Lyne, consists in part in the peculiar arrangement and com- | 
bination of a high-pressure vibrating or oscillating engine as | 
auxiliary or pusher, to a condensing steam engine, whether marine | 
or stationary. | 

Fig. 1 is a longitudinal elevation of one of the improved combi- | 
nations of compound engines, and Fig. 2 is an end view of the same, | 
showing the application of the vibrating or oscillating engine to 
stationary engines already compounded with M‘Naught’s patent | 
cylinders. A is the vibrating or oscillating cylinder; B, the piston 
rod cap, which is attached to the crank pin C in the crank D of the 
engine already compounded; E is a blank trunnion; and F, the 
steam and exhaust trunnion; G is the steam pipe from the boiler, 
which supplies the oscillating cylinder A; H and H¢, are the exhaust 
pipes, which feed the M‘Naught’s cylinder I and the condensing 
cylinder J simultaneously. 

In case it should be preferred to work the steam consecutively, 
then it passes direct from the oscillating cylinder A into the 
M‘Naught’s cylinder I, and from the cylinder I to the cylinder J, 
through the pipe H»; the branch exhaust pipe H* is then not 
required. In the former case both cylinders are connected by pipes 
to the condenser, but in the latter case only the cylinder J is con- 
nected to the condenser. The oscillating cylinder A in this instance 
is placed vertically, and immediately under the main crank D of the 
condensing engine to be aided, compounded, or double compounded. 
And in order to render it feasible to place the oscillating cylinder in 
the vertical position shown, the steam and exhaust are combined in 
one concentric trunnion F. 

The patentee describes several modifications of this general 
arrangement. 
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Direct TeLeGRArHic COMMUNICATION BETWEEN FRANCE AND 
AtGeriA.—The Akhbar of Algiers has the following :—“ We have 
announced that a project for establishing a direct submarine cable 
between Algiers and Marseilles had been presented to Prince Napo- 
leon by an Algerian named C We now learn from an authentic 
source that a great French company is being formed to carry out the 
project, the prompt realisation of which is desirable both for political 
and commercial reasons. 

New Progectite.—Experiments have been made near the field- 
works of the Royal Engineers at Chatham, for the purpose of testing 
some new descriptions of missiles invented by Captain J. Norton. 
The experiments first made were with a new description of ritle 
shell, called by Captain Norton the liquid-tire rifle shell. The object 
of this new missile is to set on fire the sails, rigging, and even the 
hull of any vessel again which the shell is thrown, and certainly the 
results of the experiments proved that the shell in question is one of 
the most extraordinary projectiles ever introduced into the art of 
warfare. The shell is about three or four times the size of an | 
ordinary conical rifle bullet, but is hollow, the interior being filled 
with a glass, in which is contained the * liquid fire.” ‘This chemical 
substance is prepared from a secret in the possession of Captain | 
Norton, but the chief ingredients are phosphorus dissolved in bi-sul- | 
phite of carbon, and hermetically sealed. Immediately on this shell | 
striking any ignitable matter the glass is broken, and so powerful is 
the liquid that it almost instantaneously sets the object in a blaze. 
During the experiments a number of large sacks were suspended on 
poles, to represent the sails of a ship, and these were soon soaked j 
through with rain, so as to become completely saturated. Captain 
Norton then took a heavy three-grooved rifle, which he loaded with 
one of his shells, and tired at the canvas. Notwithstanding that 
the sacking was very wet the effect was exceedingly surprising, the 
liquid spreading through the canvas, which in a short time began to | 
smoulder, and after another interval burst forth into flame, entirely 
consuming the whole. Had the sackirg been dry the effect would 
have been instantaneous. Captain Norton can undertake, with the 
same description of shells, but of larger size, to set tire to any line- 
of-battle ship in the navy. The next experiments undertaken were 
with a new description of rifle-shot, which has been named the 
“Spinster.” ‘This bullet, which can be fired at a distance of no less 
than 1,800 yards, is intended for blowing-up ammunition wagons, 
bags of gunpowder, or setting tire to the camp of an enemy. The 
bullet, which in shape and size resembles the I-ntield rifle-ball, has a 
chemical substance attached to its base, which becomes ignited the | 
instant it is tired, remaining burning long enough to do the executicn | 
for which it is intended. A bag, containing about 2 Ib. weight of 
gunpowder, mixed with a great quantity of sawdust, was placed | 
upon the ground, the powder being soon wetted through by the rain. | 
One of the “spinster” shots was fired at the mass by means of 
Captain Norton’s gossamer seamless cartridge, but owing to the 
powder being so wet no immediate result followed, as the gunpowder | 
was so mixed up with the sawdust. After a short time, however, | 
the powder was ignited and blown up. Captain Norton afterwards | 
exhibited some of his “frictional igniters,” which are a kind of | 
hand grenade, and can be made to explode when thrown from a 
glacis in the face of assailants. The engineer officers present ex- | 

















pressed themselves in satisfactory terms at the result of the ex- 
periments made with Captain Norton’s inventions. 



















































TAYLOR’S APPARATUS FOR PUTTING BELTS 
ON PULLEYS. 
PATENT DATED 17TH JUNE, 1858. 
Fic. 1 represents in vertical section an apparatus for putting straps 
or belts on to pulleys or drums; the invention of Samuel and David 
Taylor, of Rochdale; Fig. 2 is a view taken at right angles to 
Fig. 1; and Fig. 3 is a top view in section; a is a plate constituting 
the framework of the apparatus, and which is fixed to a beam or 
other convenient part. The surface intended to receive the strap 
when thrown off the pulley is shown at 4, its periphery corresponding 
to a portion of the circumference of the drum. This surface is 
mounted upon pins ¢, which are situate within inclined slots d 
(shown by dots in Fig. 1), formed in the stationary framing. An 
axle e is carried by the plate a, and a bracket f, and is provided on 
its outward end with a lever handle g, by which it may therefore be 
turned. On this axle is a cam h, designed to act against a rod i, 
which is connected at its other end to the surface b, and is governed 
in its motion by a guide £; upon the cam A therefore being caused to 
revolve, the rod ¢ will be thrust forward, and the surface 6 will be 
brought into a position level with the drum. Upon the axle e is 
fixed a rod J, which passes through a slot m, formed in the surface b, 
and is attached at its end to a hoop n, mounted so as to slide on the 
said surface, and provided with a flange by which the strap is 
carried forward on to the drum Upon the axle ¢ is also a cylinder p, 
furnished with slots q, so as to constitute a grooved cam. Within 
these slots are pins r, attached to the bracket f, so that upon the 


Fic.t. 


FIC.2. 


cylinder p being turned by means of the handle g, the shaft e is 
carried inward, and the rod / moving therewith, causes the flange 
piece nx to slide upon the surface, and for the purpose of steadying 
this motion, the rod / passes through the slot m, the same etlect being 
also gained by two other guide slots s, s, within which pins fixed to 
the flange piece are situate. ‘The action of the apparatus is as 
follows :—According to the position shown in the illustration, the 
strap is thrown from the drum, and is resting upon the stationary 
receiving surface 4. In order to put it on, the handle g is turned, by 
which means the cam A will, by thrusting forward the rod i, bring 
the surface 6 coincident with the drum ¢. During this the grooved 


| cam p will also be turned, but the pins r will at first remain within 
| concentric parts of their slots, and the shaft ¢ will therefore simply 


turn upon its centre without being drawn inward; at the same time 
also, the rod / will move in a concentric part of the slot m, so as to 
allow the flange piece n to remain in the position shown; but the 
level of the drum having ben attained by the surface }, then the 
cam p will bring the inclined portions of its slots to bear upon the 
pins r, so as to cause the shaft e to move inward, and this carrying 
with it the arm /, will slide the flange piece n along the surface 4, 
and push forward the strap on to the dram ¢. The strap may be 


| thrown off the pulley by any ordinary means, but we employ a 


sliding bar uv, to which a stud v is affixed; when the bar u is therefore 
caused to slide by means of a chain w, the strap is carried forward 
by the said stud on to the supporting surface. The apparatus is 


brought back to the position shown in the drawing by turning the | 


handle in the other direction, the supporting surface being brought 
back by a chain x attached to it, the other end being fixed to the 
cam h, but this chain may be dispensed with when the apparatus is 
not applied to a bottom strap. 





a 


ARMSTRONG’S STEAM BOILERS AND FURNACES. 


PATENT DATED 23RD Jung, 1858. 








Fria. 1 represents a vertical and Fig. 2 a horizontal section of the 
furnace chamber of a boiler made according to the improvements of 
Robert Armstrong, of North Woolwich, Essex. The sections are 
taken through the centres of the boiler and its two contained gene- 
rators, which are the smallest number that can be advantageoualy 
used in any case, and of which A and B in Fig, 1 shcw longitudinal 
and cross sections respectively, 
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This particular form of generator is called the “double taper 
shape.” Instead of both ends of the said generator forming equal 
frustrums of similar cones, sometimes one end only may be conical 
while the other portion is nearly or quite parallel, forming what may 
be called the “ single taper” or “ trumpet-shape.” Such a trumpet- 
shaped tube or generator may sometimes be used within the upper 
vart of a fire-box or in a furnace tlue of small diameter, where the 
atter passes through the steam chamber, when used for the purpose 
o superheating and drying the steam where it may not be required 
to act asastay. But in the middle of the fire-box itself the double 
taper-shaped generators are preferred to be exclusively used, for 
their greater strength and superior steam-generating qualities, and 
also because, when crossed at right angles, the greatest number can 
be got into a given height of boiler, or the same collective area of 
steam-generating surfaces can be brought nearer to the fire, 

The mode of tixing the aforesaid steam generators to the fire-box 
by means of angle-iron rings, either riveted or otherwise, by which 
they are made to project into the water space and thereby enabled to 
carry the escaping steam from the ends of the generators away from 
the vertical sides of the fire-box, consequently preventing any in- 
jurious repulsion therefrom, is also equally applicable and advan- 
tageous to single taper-shaped as well as parallel tubes, when such 
tubes are placed horizontally in the fire-boxes or furnace chambers 
of boilers. 


TUNNELS ON THE RomAN Ratways.—Two tunnels respectively of 
one mile and one mile and a quarter in length, are about to be made 
on the line of railway in construction between Rome and the 
Adriatic. 

Miptaxp Raitway. —The rolling stock of this company includes 
430 engines, of which 280 may be said to be continually running 
over some portion of their 500 miles of railway. It has been ascer- 
tained by careful calculation, that the number of miles run by these 
280 engines during the six months ending December 31st last, was 
4,000,000, being on the average 14,286 miles for each engine duri 
that period, or 85 miles for each engine per day. The to 
number of miles run exceeded the number run in the previous six 





months by 280,000 miles. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 

Correspondents.) 
THE MANUFACTURE OF STEEL. 
Str,—In your number of the 28th January, I perceive a long 
article relating to the manufacture of steel in New York, under 
what is termed a new process. This process, it appears, consists 
in cutting up bar-iron into scraps or pieces, and melting these in 
crucibles with a mixture of carbon, alkaline matter, and oxides 
of iron and manganese. More than thirty patents have already 
been taken out for melting iron and steel with these substances ; 
and one of the most ancient of these processes was that of the 
French chemist Clouet, who professed to manufacture cast steel of 
a quality equal to that produced by Huntzman and Marshall, by 
simply melting two parts by weight of iron elippings, with one 
part by weight of carbonate of lime. The fallacy of this process 
was subsequently pointed out by my late father, Mr. D. Mushet, 
in papers published in the Philosophical Magazine. Soon after- 
wards he took out a patent for manufacturing cast steel, by simply 
combining bar-iron in the melting crucible with the proper dose 
of carbon, in order to produce at one operation cast steel of any 
required degree of hardness ; and he rejected as useless and posi- 
tively injurious the earths, alkalies, and oxides, which tend only 
to fill the melting pots with glass and to destroy their sides, whilst 
in most cases they deteriorate and debase the quality of the steel 
produced. 

I am, therefore, not a little surprised to find the alkaline process 
again brought forward as something new and valuable in the manu 
facture of steel. 

The details of the process exhibit a surprising ignorance of 
metallurgical facts, whilst the vagueness and latitude of the patent 
claim is sufficiently amusing. Thus oxide of iron may be re- 
placed by oxide of manganese, and oxide of manganese may in 
its turn be replaced by brickdust; so that the unhappy tyro 
laboriously spelling out his first lesson in steel making, with this 
notable patent for his primer, must inevitably arrive at the con- 
clusion, that oxide of iron, oxide of manganese, and brickdust 
are similar substances, and identical in their effects when added to 
cast steel in the melting crucible. We are further learnedly in- 
formed, that the brickdust or manganese forms a crust or scoria 
for the exclusion of air. Now, the real effects of these substances 
are diametrically opposite one to the other ; that is, the presence 
of oxide of iron renders the steel redshort, whilst the effect of 
oxide of manganese is to render the steel quite free from redshort- 
ness. The brickdust, on the other hand, if mixed with car- 
bonaceous matter, will render the steel both redshort and coldshort, 
and perfectly valueless. Moreover, though brickdust will form a 
close crust or scoria apon the surface of melted steel, and will 
preserve the inside of the melting crucible from injury, man- 
ganese, on the contrary, forms a thin corrosive slag, which speedily 
penetrates and destroys the sides of the melting-pot. The idea, 
also, of using either substance for the purpose of excluding the 
air is singularly absurd, as a moment’s reflection would serve to 
show. The melting pot is surrounded by a mass of fuel at a 
white heat; and how the air is to approach the mouth of the 
cracible, even were it not defended by a lid or cover, would require 
a lively imagination to conceive. Bat granting for a moment that 
the air could reach the mouth of the pot, it could only do so in 
an exceedingly rarefied state; and why in this state it should find 
its way down to the steel through a dense atmosphere of car- 
bonaceous gras, is even still more unaccountable. 

Let those who can so glibly assign reasons for they know not 
what, tell us first how the air gets to the steel before they inform 





us how to excluce it. 

We are also told we may use either resin or soot as carbonaceous | 
matter. Now the effect of resia upon steel is perfectly innocuous ; 
whilst the effect of soot, when combined with the steel, is to render 
it redshort, brittle, and worthless. When 40 lbs. of scrap iron are 
placed in a black-lead crucible, and heated to near the melting 
point, it will be found that the iron has penetrated considerably 
into the sides of the crucible, and has taken up a large portion of | 
the graphite of which the erucible is composed, and with this | 
graphite particles of silica and alumina are metallised and alloyed 
with the charge as it melts into steel. The prussiate of potash, 
salt, sal-ammoniac, and oxide of manganese, then form a destruc- 
tive slag which speedily penetrates the sides of the pot, already 
weakened by the action of the iron upon the graphite. We need 
not, therefore, be surprised that the crucibles are rapidly destroyed. 
This rapid destruction of the melting pots would alone prove fatal 
to this process, just as it has already proved fatal to the twin ab- 
surdity dignified by the name of the “ Uchatius Process,”’ wherein | 
the use of spathose iron ores, oxide of manganese, and brickdust 
has been claimed, for some inscrutable purposes known only to 
the talented inventor. All steel manufacturers are well aware that 
any process for the manufacture of cast steel which entails the 
rapid destruction of the melting pots is wholly inadmissible in 
practice. However cheap the material, or however excellent the 
quality of the steel might be, these advantages are far more than 
counterbalanced by the loss of metal, the waste of time, fuel, and 
labour, and the constant uncertainty attending the resuits. 

The New York steel, however, does not possess even the recom- 
mendation of quality, for the best iron melted in black-lead cru- 
cibles, with such incongruous fluxes, can only aftord a debased and 
inferior quality of steel. We are informed that the removal of the 
phosphorus from the iron is assisted by an atom of the carbon of 
the cyanogen, contained in the } oz. of the prussiate of potash 
employed ; whilst the other atom of carbon, with lie kindest con- 
sideration, goes to the carbonisation of the iron, making it into 
steel. It is pleasant to contemplate the docility of these two atoms 
of carbon thus rigidly performing their respective duties, without 
jostling against or falling foul of the other atoms of carbon de- 
rived from the 8 oz. of charcoal; to say nothing of the atoms of 
carbon extricated trom the sides of the black-lead pot, which, of 
course, mind their own business, and are careful not to inerfere 
with the elaborate functions of the first two atoms of carbon. This 
is indeed an encouraging fact, indicating a traly philosophical 
knowledge of the true nature of iron, and the action of carbon upon 
iron in converting it into steel. The alleged theory of the inventor, 
that all irons are the same at base, is a truism with which theory 
has nothing to do, because iron is a simple and un-decompounded 
substance, like any other metal. In commerce, however, iron is 
found associated with many impurities which it is exceedingly 
difficult to eliminate, and fair soap and water would be more elli- 
eacious in washing the ebon hue from the countenance of Quanko 
Sambo, than the fluxes employed in the New York process can ever 
prove in freeing the iron from the impurities which contaminate 
it; unless, indeed, it be the peculiar mission of the energetic 
atom of carbon before mentioned to aid and abet the chlorine | 
of the salt in taking prisoner the delinquent phosphorus—though, 
by the way, it is not very clear what induces the chlorine to sepa- 
rate from its sodium, in order to unite with substances for which 
it has a lesser aflinity. It would be satisfactory to learn what the | 
melting pots would cost for manufacturing a ton of the homoge- | 
neous and very pure tough metal, according to the directions | 





hundred survives the first round, it can only arise from the 3} oz. 
of manganese having been happily omitted in charging that par- 
ticular pot. What is required in steel making is a little more 
common sense, and a little less philosophy. Before chemical 
knowledge can be successfully applied to the manufacture of steel, 
chemists must make themselves acquainted with the nature and 
properties of these substances, re-pecting which they are at present in 
a state of profound ignorance ; so that whenever a chemist attempts 
to reason upon the nature of processes adopted in the manufacture 
of iron and steel, he is sure to involve himself in a labyrinth of con- 
tradictions, false deductions, and incongruous absurdities, from 
which he finds it impossible to extricate himself. It is no less 
strange than true that, although our chemists can describe with 
perfect accuracy the nature and properties of innumerable com- 
pounds, chiefly remarkable for their hard names derived from the 
Greek tongue, they nevertheless leave us perfectly in the dark 
respecting the nature and properties of those all-important sub- 
stances, iron and steel. 

The so-called Uchatius process is a notable instance of a patent 
founded upon theory, rather than upon practical detail. As this 
process was invented by me, and brought to perfection on the scale 
of manufacture, many years before the crude patent of Uchatius 
made its appearance, I have therefore naturally had some experi- 
ence on this subject. Theoretically, the Uchatius patent appears 
sufficiently perfect; but as soon as we attempt to carry it into 
practice, its defects begin to show themselves, and a little reflection 
will indicate where the errors lie. 

Spathose iron ore enters into fusion at a very low temperature, 
and cast iron becomes fluid at a heat far below that required to 
melt cast steel. Now the mixture of these two substances is 
charged into the melting pot, when the latter is at a white heat, 
or melting temperature, so that before the chemical action which 
takes place between the iron ore and the cast iron has time to come 
to maturity, in order that the oxygen of the former and the carbon 
of the latter may combine to the extent required that the resulting 
mass may be steel of the hardness or quality required, much of 
the spathose ore has melted into iron glass, and much of the iron 
has become fluid, and the steel will be found harder than was 
calculated upon, just in proportion to the rapidity with which the 
mixture has been heated, and in proportion to the intensity of the 
temperature to which the melting-pot has been exposed. The pre- 
mature fusion of a portion of the ore forms a slag, which eats 
through the side of the crucible near the top of the metal; and 
the crucible in consequence often parts in the middle, when being 
lifted from the melting furnace. 

A proportion of ore to cast iron, which by slow and prolonged 
heating would yield the softest welding cast steel, will, if hurried 
by a quick and intense temperature, afford cast steel verging in 
hardness upon refined metal, and quite unworkable. 

Black-lead pots are less liable to destruction under the Uchatius 
discipline than ordinary cast steel pots; but the mixture of ore 
and iron takes up a large quantity of carbon from the sides of the 
melting pot, debasing the quality of the steel, and involving the 
result in uncertainty, so as to prevent the possibility of producing 
a steel of uniform quality. 

I am quite certain that Mr. Spencer is not making excellent cast 
steel of uniform quality under the Uchatius process, for the simplest 
of al] reasons, namely, that this process can never produce such steel 
unless the laws of nature are to be reversed to gratify the quid- 





nunes who have busied themselves in painting the wonders never 
achieved by this process. 

As a proof that practically the whole thing is mere “bosh,” I 
may observe that I challenged the patentees for £500, and a 
second challenge for £1,000, to test their process against my own 
atomic process, and they dared not venture upon the trial. ** Dis- 
cretion was the better part of valour.’’ They knew that I had 
invented and perfected the process long before they patented their 
own crude and hasty ideas, and they feared to rik their cash where 
they no doubt felt they must come off second-best. The patent of 
Uchatius ranks with the New York patent—they look well upon 
paper; but no practical steelmaker would ever tolerate such 
laboratory humbug. 

I do not think Mr, Parry’s steam jets are going to revolutionise 
They will purify cast iron whenever we can wash | 
The process is very perfect and | 
It is very | 


| 


the steel trade. 
a blackamoor white, not sooner. 
elaborate, but unhappily it does not purify the iron. 
easy indeed to combine iron with impurities ; but it is quite an- 
other matter to get them out again: like the porcupine in the 
snake’s den, they prefer to remain where they are. Probably, also, 
these impurities ought not to be utterly driven away, for no one 


; yet knows exactly what part some of them play in conferring upon 
| iron certain of its most valuable properties. 


It was once considered good policy to extirpate the rooks; but | 
when this was done, the farmers found that the grubs extirpated | 
their crops; and possibly if we were to eliminate all the offending 
impurities at present found in iron, we might perhaps find some 
still more awkward customers in their place. Chemists and metal- 
lurgists all unite in a crusade against the impurities ; and yet these 
very impurities may be essential to the existence of what we call 
good iron. 
~ One thing I am certain of, and that is, that both iron and steel, 
when prepared from chemically pure oxide of iron, are of very 
inferior quality, so that there is something more than iron and 
carbon required. Cast steel made thus from chemically pure oxide, | 
will harden a little; but when unhardened, it is so soft as to be 
readily pared in strips with a knife nearly as easily as tin 

Coleford, 14th Feb., 1859. RoBeERT MUSHET. | 

THE ATLANTIC TELEGRAPIL, 
Simm,—In answer to the remarks of your correspondent “ S. E. P.,” in 
your impression of the 11th instant, on the condition of the At- 
lantic telegraph cable, I beg to state that the cable—both shore- | 
end and deep sea portion—was thoroughly tested when the former 
was laid down in November last. The piece taken up, and reaching 
about ten miles from the shore, was also tested and found perfect 
There was 


! 


in every respect as regards continuity and insulation. 
but one kink, which was cut out and tested by itself, and its | 
insulation was found not to have been injured in the slightest; | 
thus proving that the faults are not near the shore, as supposed by | 
some, 

The testing was not performed by an ordinary working-man, as 
stated by your correspondent, but by an experienced and intelli- | 
gent young man whose sole occupation consists in testing and 
jointing gutta-percha wires, and who is fully as capable of ad 
the insulation of a cable as myself. 

The fault at this end of the cable was also found to be in the 
same state as when I tested it in September last. The testing was not | 
performed by a galvanometer and five or six batteries in a dilapi- | 
dated condition, but with a galvanometer and resistance coils, and 
batteries fresh charged and in perfect order; the cable being 


| tested with six, twelve, twenty-four, thirty-six, and seventy-two 


cells, the reading being careful:y noted and reported to me. } 

I have sent my iarge magneto-machine to Trinity Bay by my | 
brother, to try the possibility of sending us signals, although I am | 
not sanguine as to the result, as a very bad tault became apparent | 
in October last, immediately after the use of an amount of battery- | 


given in the New York patent. If one melting pot out of every | power which, in my opinion, was excessive, and which has doubt- | draught was only 20 in. With a speed of twelve miles per hour with 


less enlarged a small fault or created a new one, where the copper 
conductor came very near the outside of the gutta-percha; the 
latter having been found to occur in several instances, supposed to 
have been caused during the manufacture of the cable. 

Your correspondent is also in error about the testing of the piece 
replaced by the shore-end being ‘“ clouded in the utmost secrecy.” 
There are no grounds for such an assumption. Everything was per- 
fectly clear and open; andI have no doubt the directors would have 
been extremely pleased to have discovered the fault so near the 
shore. W. T. Henry. 

London, 15th February, 1859. 





INDUCTION IN SUBMARINE AND UNDERGROUND WIRES. 


Srr,—I have no intention of renewing the discussion on this sub- 
ject, of which there has been enough for the present, and possibly, 
some of your readers may think, morethan enough. At the same 
time, as the name of Mr. Latimer Clark was mentioned by “ A 
Telegraph Engineer’? in your impression of the 28th ult. as 
having been the first in this country to observe the phenomenon in 
question, and to call Dr. Faraday’s attention to it, I think it but 
right to state, that I had previously applied to that gentleman for 
his opinion on this and other matters—not doubting that with his 
ample opportunities, and with the interest which he could not fail 
to teel in the subject, he must have submitted it to experiment. 
In the answer which he was kind enough to send me, and which is 
dated the 17th ult., he says :—‘* The method of using two wires, 
patented by Professor Gordon and others, has been tried by me, 
and does not remedy the effects of induction.” 

In the face of this conclusive testimony, and the practical argu- 
ments of a different nature adduced by ‘‘A Telegraph Engineer’’ 
himself, it would be absurd to contend further in favour of a plan 
which looked so promising in theory as to deceive the best elec- 
tricians, and which, if it failed in other respects, seems to have 
rendered considerable service to the revenues of the Patent-oflice. 

The only conclusion which remains is that which you arrived at 
yourself, in your article of the 28th ult., unless, indeed, some new 
expedient shal] yet suggest itself, and which, let us hope, is not 
impossible. 

I have merely to add one word with reference to a subject on 
which “ X. Y. Z.”” expressed some doubt, although he entertained 
a strong opinion, and he will be glad to find that his opinion 
(in which I concurred at the time) is fully corroborated by experi- 
ment. I allude to his belief that the intensity of the static charges 
in two wires connected with the two poles of the battery would 
only rise to half the intensity that the charge in one wire would 
rise to when one pole of the battery is to earth. In practical con- 
firmation of this, I have much pleasure in referring him to an ex- 
periment, by Mr. Gassiot, recorded in the ‘ Philosophical Trans- 
actions” for 1844, part L, p. 46, and quoted by Mr. Walker 
in his “ Electric Telegraph Manipulation,” p. 38. Mr. Gassiot 
insulated a voltaic combination by glass pillars on an Arnort’s 
Stove. ‘If in this state,’’ he says, ‘‘one of the poles is touched 
by the hand, its electric tension is apparently destroyed, the 
leaves of the electroscope in connection collapsing, whilst those 
of an electroscope attached to the other terminal obtain their ex- 
treme divergence. © * * * Generally, the means of raising 
the tension of one extremity of the battery is to touch the other.” 

I know no higher gratification than to find the deductions of 
theory confirmed by the results of experiment. But it is not every 
one who is provided with apparatus sufficiently delicate and sen- 
sitive, or who has the leisure for such experiments. 

Glasgow, Feb. 14, 1859. GeorceE Biarr. 





INDUS STEAM FLOTILLA. 





Str,—In your number of the 11th inst., I observe an article on 
Indian River Navigation generally, more especially alluding to a 
boat lately built by Mr. Scott Russell for the Scinde Railway 
Company. You seem to have overlooked the unfavourable shape 
for propulsion of the midship section, and of the boat generally 
being little better than a flat box slightly tapered at the ends. It 
is evidently one of those shapes which require the most power to 
propel at a given speed, and will only bear comparison with a vessel 
of similar section. Whether your example of 123 square feet is 
one of the kind is not stated. How doubling the stroke of the 
engine and the diameter of the wheels can improve the performance, 
I am at a loss to understand; the diameter being doubled, the 
circumference would be doubled also; by making the stroke 8 ft. 
instead of 4 ft., the engine would probably average little more than 
twenty strokes instead of forty-two, so that the speed of the peri- 
phery of the wheel would still be about the same: whereas the 
difference of position of the floats, on entering the water, would 
bring but little advantage. 

You question the utility of the third cylinder. I admit that it is 
of none ; in fact, it is rather injurious than otherwise in such a 
vessel, there being nothing to steady the frame at the top, thereby 
allowing a most unpleasant oscillation. Had the two lower cylinders 
been increased a few inches in diameter, little more room would 
have been occupied ; and as there is at present ample space, little 
inconvenience would have resulted from it. On the whole, the 
vessel in question may be considered as a happy solution of a most 
difficult problem, viz., to produce a ship of great power drawing 
little water, swift, and, above all, possessing good steering qualities ; 
which conditions have been fulfilled with a tolerable measure of 


| Success, 


Greenwich, Feb. 15, 1859. 
Sir,—In your remarks on the new boat for the Indus Flotilla, 
you seem disappointed with the speed, and working of the rudder ; 
and having had personal experience in some very light-draught 
steamers, where both speed and steering power were indispensable, 


| I would ask if the better plan would not be to employ four small 


steamers to do the work of this large vessel? They would not cost 
more than the one, and they would at all times be serviceable and 
under control of the rudder. For instance, would one large steamer 
be able to do efficiently the same work as four of your little 
bridge boats? I fear not: it might do at sea, but I question if it 
will in the river. I mentioned that I had had some experience in 
light-draught steamers. Some nine or ten years ago I sounded the 
Clyde for 34 miles above the Glasgow Bridge, with the view of 
putting a steamer up the river, but found the channel so shallow 
and confined that I gave it up at the time, but kept my eye upon 
it for a future day; and in the winter of 1855 I built a small 
steamer, intending to put her on in the summer, Of course, my 
intentions and the steamer caused a considerable amount of talk, 
some declaring it impossible for the want of water, others saying 
it would not pay, and the greater portion foreteiling a complete 
failure, owing to the high pressure engines; and this, as a matter 
of course, was not very cheering, but I determined to try —and 
that personally. I took charge of the little vessel) myself, and 
sailed her for tour months without accident to person or property ; 
and during the time carried about 30,000 passengers, with 
the limited crew of one fireman, one sailor, and one boy. 
At the end of the summer I sold the little craft and built another, 
106 x 14 x 6}, with same engines, and when under steam her 
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this boat, I have carried 1,600 passengers in one day, and steamed 
over sand-banks with only 29 in. of water on them, and 300 
passengers on board; and a more difficult place to steer I have not 
seen—certainly much more so than the Thames from London 
Bridge to Kew. I sold this craft also, and built others on the same 
principle. Indeed, I am now turning out the ninth vessel on the 
non-condensing principle, and they have been all light-draught, and 
most profitable for river-work. Now, Sir, would four such, ‘ or 
amended,” little craft of this sort come far short of Mr. Russell’s 
new craft in point of efficiency on a river? At least, they would 
not cost above one-half the large vessel, and would certainly steam 
as fast. I believe a few remarks about what is doing among 
light-draught steamers on the Clyde will not be uninteresting to 
you who are more immediately connected with the Thames, and 
await for more information about the Indus Flotilla. 
Glasgow, Feb. 15, 1859. T. B. Seat. 





THREE CYLINDER ENGINES. 

Str,—Will some of your correspondents be good enough to inform 
me what is the advantage to be derived from three engines being 
substituted fortwo? I am aware that there have been three patents 
taken out within the last few years for this principle. The first, 
Fuller’s; next, one published in your journal last year; and 
another in the Mechanics’ Magazine of the 2lst ult. I have no 
doubt that the greater the number of engines that be employed, 
the more uniform the leverage of the crank willbe. But, again, 
if three engines be employed, you must have them smaller, provided 
equal power is to be consumed. But in this you lose leverage, and 
gain nothing save a trifle more uniform motion ; but against this 
you have great increase of friction. 

In the case of Fuller's patent, the third cylinder is worked by 
the exhaust steam: this obviates one objection ; but, for the life of 
me, I cannot see what advantage is gained by this great complexity 
of machinery. 

It is true, the average leverage with three cylinders must be 
greater than with two: but this may as well apply to four engines 
or more ; but how this can compensate for the great excess of friction, 
the loss of effect from the additional power expended, and the cum- 
brous appendages and the additional expense, is beyond my con- 
ception. SalLe. 





THE GREAT EASTERN AND HER SAILs. 
Smr,—With all due courtesy to Mr, Morris, permit me to observe 
that I cannot agree with him that “a steamer regularly voyaging 
inwards and outwards must, upon an average, have the wind as 
often against her as for her,” or that ‘* we may safely take it that 
in the course of a year it will blow in her favour six months and 
against her six months.” I think that his error has arisen from 
his having overlooked the fact that, swivelling on their masts, as 
centres, the yards are caused to assume different angles with re- 
ference to the ship’s keel; and [ conclude, from the tenor of his 
letter, that he considers the most favourable wind to be that which 
blows directly in the ship’s course. Such, however, is not the case, 
as such a wind can have little or no effect, except upon the after- 
sails ; and it sometimes happens that a steamer, propelled by power- 
ful engines, outstrips a stern wind. Let the wind, however, blow 
from A at right angles to the steamer’s course CD, and let the 


yards be braced up into a proper position as E, and it will be evi- 
dent that, even if the steamer travel 20 to 30 per cent. faster than 
the wind, it will not run away from it; and I think that if the ship 
be deeply laden, such a wind will be found the most effective. 
Were the resistance, however, like the friction of a railway carriage, 
uniform at all velocities, a wind blowing from B, with the yards 
braced sharp up, would be found to give the greatest speed ; whence 
I conclude that in whatever direction a steamer be proceeding, 
during about ten months out of the twelve she may receive more 
or less aid from wind ; unless, indeed, when it is a slow stern wind. 
Manchester, Feb. 15th, 1859. A Youne Lanp-Lupsner. 





TRACTION ENGINES, 

S1r,—Would you be kind enough to give publicity to the follow- 
ing idea of a locomotive traction engine, suitable to the purpose 
of agriculttire, road traction, or the conveyance of heavy artillery. 
The engine is supposed to have two or more feet, which work 
alternately, similar to a quadruped or a biped; and the enclosed 
sketch represents the mode of applying the power of steam to each 
foot, the back stroke of the one being effected by the forward 
stroke of the other. 











The wheel D conveys the power direct from the engine to the 
propelling beam F;; it revolves continually in one direction, the 
cogged portion of its circumference efiecting the propelling stroke. 
The friction-wheel E is attached to the beam F, and traverses back 
and forth against the plate AB. The full power of the engine, 
which is conveyed to the beam F by the cogs on the wheel D, is 
exerted on the point T ; and the tendency of this is either to push 
the engine forward or to lift the superincumbent weight of the 
engine (the centre of gravity of which is represented by the letter 
C). The tractive force developed in this suspension is that which 
is due to the angle of inclination of the point T to the point R at 
the foot. By this means the whole power of the steam is exerted 


straightening out of the leg, the engine is forced forward without 
at the centre of the wheel E. 


at the point X of 100 1b. would exert a horizontal force in the line 
ST of the same power. As the angle of inclination varies the rela- 
tion of the weight and of its horizontal effect also vary. 

The leg in each case representing the hypotheneuse of the right- 
angled triangle, while the weight and power would be represented 
by the perpendicular and the base. 

The tractive force of an engine constructed on this principle, 
on an ordinary road, would be equal (supposing its weight to be 
5 tons, and #ths of that to be availabie to resist the upward pres- 
sure of the leg through the entire length of the stroke) to 8,800 Ib., 
or to the draught ofa load, at 60 Ib. rolling resistance, of 140 tons. 

16, Penton-place, Newington. Joun W. GILEs. 





ORDNANCE, 

Str,—About three years ago I addressed Lord Panmure, then 
Secretary of State for War, on the subject of a method of construct- 
ing wrought iron cannon. I received in reply the usual stereotyped 
answer, “ that there were so many similar inventions already before 
his lordship, that he did not think the present one of sufficient 
importance to warrant the construction of a model for trial,” and 
there the matterended. Ever since, however, I have watched with 
some curiosity every report of anew cannon; and having never seen 
any which was at all similar to my own idea of one, I venture to 
give you a description of it, and shall be obliged, if you think it 
worthy, by your giving it a place in your valuable and interesting 
paper. 

As far as I can learn, the great objection to solid wrought iron 
cannon is, the impossibility of forging such a mass of iron without 
destroying the tenacity of the fibre, and with sound welding to the 
very centre. Having been a manager in ironworks for a good 
number of years, I am practicaily acquainted with this difficulty, 
and feel pretty certain that it will never be overcome. My remedy is 
to construct the cannon of a series of wrought iron pipes, with one 
semispherical end in each, and to make each pipe to fit on closely 
to the one next in size to itself. 

The innermost pipe (the inside diameter of which would be the 
bore of the gun) might be made of fine stecl, welded up without a 
flaw, be accurately bored, and then turned down on the outside to, 
say, 1} in. thickness. A second pipe having been forged out of 
tough iron, of suflicient size to allow it to be bored out to the exact 
size of the outer diameter of the first pipe, should be so bored, and 
then turned down to, say, 14 in, A third pipe should then be fitted, 
to cover the second one, and so on until a sufficient thickness be 
obtained. When all were finished, they would only require to be 
driven together, and the touch-hole bored, to complete the gun 
The pipes might be turned and bored conically, to facilitate the 
taking of the gun to pieces, if necessary; but then a bolt would 
have to pass through the centre of the semispherical ends, in the 
line of axis, to bring them all up close, and prevent their starting 
when the gun was fired. 

Of course there are many small details which I cannot enter 
into in this letter, and I merely wish to explain my principle of 
construction, which I cannot help thinking has many advantages 
over all that I have yet seen or heard of. There would be no diffi- 
culty in welding up such pipes perfectly sound. Granting that 
there should be some parts weaker than others, it would not be at 
all likely that the weak parts of two pipes would lie close to- 
gether in such an arrangement. Such guns in pieces could be 
moved to the seat of war with great ease, comparatively speaking ; 
they might be repaired with ease by putting in spare steel centre 
pipes; and, what is more than all, they would present the same 
resistance to the bursting force of the explosion as a solid wrought 
iron gun of the same size, and firing from them would tend to 
force the pieces together, instead of separating them, as in the stave 
and hoop cannon. 

There is no doubt but the gun would be an expensive weapon 
Its first cost would be heavy, but the advantages such a weapon 
would give would be well worth paying for, [ think. Of course, 
the best materials and the most perfect workmanship would be re 
quired, for all would depend upon the most extreme accuracy of 
fit in every part. 








I hope you will find this of sufficient interest to give it insertion, 
and that I have not allowed my imagination to get the better of 
my discretion in attaching any value to my invention. 

- Gro. Brunton. 

DRAUGHTSMEN, 

Str,—Some letters have appeared in your valuable journal re- 
specting the desirability of forming a society of engineering 
draughtsmen. It appears to me that it will not be found practi- 
cable to carry out all the ideas set forth in the first letter ; for while 
young men can be found to work 50 per cent. below competent 
draughtsmen, short-sighted employers will endure the inconvenience 
of constantly overlooking and directing them. At the present time, 
also, many foreigners—really competent and clever young men—are 
in this country, seeking for opportunities for practice and improve- 
ment, and they will, for a time at least, accept salaries from 25 to 
50 per cent. lower than their English competitors, While this is 
the case, employers will give the preference to those who will do 
their work for the least money; and no society, however strong 
numerically, will force them to do otherwise. 

Mechanical drawing is now taught at most schools — many 
young men learn at evening classes—and mechanical draughtsmen 
of @ certain stamp will become, like commercial clerks, a * drug ”’ 
in the market. One competent person to superintend, and half a 
dozen boys to make circles, curves, and straight lines, will com- 
pose the staff of most offices; and when the boys have become 
men, and require the pay of men, they will be discharged, to look 
back with disgust upon a portion of the best part of their life, 
which they have spent for nought, and which has unfitted them, 
to a great extent, for active exertions in other walks in life. Their 
vacant places will be supplied by other boys, to serve awhile and 
share the like fate. 

Practical mechanical draughtsmen will die out like the old 
“ millwright ” race of engineers, and they will only be represented 
by solitary individuals here and there, who have emerged from the 
obscurity of small shops, where they have had the opportunity of 
carrying out what they have designed, and had to exercise their 
reasoniug powers in connection with their constructive ability. 

This may be said to be a dark picture, but I am afraid that I 
have not put in all the shadows. ‘Take, for example, the case of 
pupils of so-called civil and consulting engineers without prac- 
tice—what can they be fit for ? 

I think draughtsmen would do well to form a corresponding | 
society, having a committee of management in London, having for | 
its main objects (1) the assisting of each other in obtaining situa- | 
tions by correspondence and the establishment of registries which 
employers might consult by payment of a small fee; and (2) the | 
formation of a fund for sick and aged members, by means of a 
small annual subscription, which should constitute membership. 





between the points Gi and T; and as one point is secured to the | 
engine, and the other is a basis of power capable of sustaining a 
pressure equal to the resistance of the force of gravity to the 


any other sacrifice of steam power beyond that due to the friction 


If the leg stood inclined at an angle of 45°, a weight suspended | 


Exclude none, but assist each other in obtaining situations suit- 
able to their abilities ; and all desiring situations to forward full 
particulars of their present and previous employment to the com- 
mittee, 

An exclusive society cannot stand and be beneficial. 

Set- Square. 
S1r,—It has given me great pleasure to read in your paper the 
discussion concerning employés, and particularly the part in 
reference to draughtsmen ; } am glad to find introduced the 
| subject of that ill-paid branch of engineers, for that draughtsmen 
| are ill paid is indisputable. I feel sorry that the distance I am 
from London prevents me accepting the proposal of “ A Brother in 
Hand and Heart” (coinciding entirely as I do with his opinions) ; 
but I should be very happy to correspond with him concerning it, 
for I feel persuaded if it were once seriously commenced success 
would crown our efforts. 

As members of the Institution of Mechanical Draughtsmen, we 
should always have a voucher for some amount of m ical 
knowledge ; and if meetings annually or half-yearly were given, 
opportunities of mutual improvement would eecur; and lastly—but 
the greatest consideration—help and assistance could be given to 
our needy and unemployed professional brethren. 

In France, French draughtsmen are still worse paid ; but this 
is partly accounted for by their having little if any practical 
knowledge, as it is not customary to take articled pupils ; so the 
draughtsmen are generally persons who haye studied at colleges 
and institutions, such as * Les Arts et Métiers,’’ which, although 
admirable institutions in their way, are not capable of turning 
out thoroughly practical draughtsmen. The consequence is, there 
are some places here with about fifteen draughtsmen or thereabouts, 
receiving wages averaging thirty francs per week. I believe it is 
the law here that if any employé invents anything, the inven- 
tion becomes the property of his “ patron;’’ but I believe in 
England the inventor and employer become joint owners: am I 
correct ? Josern WILLCOCK. 

No. 10, Rue du Chateau, Montmartre, Paris, 

Feb. 9, 1859. 








EMPLOYEES. 

Sin,—Why do not the draughtsmen who desire to become members 
of an association for mutual assistance — material and mental— 
unite themselves to that of the Foremen Engineers’? That a 
which is advancing steadily inthe path of prosperity, would gladly 
receive them. The interests of the two classes are identical, and 
there can be no doubt that both would benefit by closer intimacy. 
I am at a loss to understand why that intimacy is not obtained. 
Possibly some one or another of your correspondents may, in your 
next, advise me of the cause. ‘There can be no real grounds of dif- 
ference—it must be imaginary only. A conference of draughtsmen 
and foremen engineers, practical as they both are, would surely 
clear the ground for a complete understanding, if it did not effect 
it. A conference is the thing wanted—it is better than letter-writing, 
and usually more speedily conclusive. 

Perhaps the secretary of the Associated Foremen, 17, Arlington- 
square, Islington, might be able to arrange a meeting —not a hostile 
one —between the two bodies, or representatives of them. 

East London, Feb. 16th, 1859. A Paciricator. 





WHOLESALE COINING. 

Srr,—There is a great demand for silver coin just now, and we are 
told that the Mint is making immense efforts to meet it. Nearly a 
million of sixpences were pressed into existence last week, and this 
week the quantity struck will be nearly as great. Foreign money- 
making is going on with equal briskness, too, it is said; and since 
1816, when the general re-coinage of silver took place, it is certain 
that the English Mint was never more busily engaged than now. 
Messrs. Boulton and Watt are progressing with the machinery for 
the enlargement of the three Indian mints, and that of Calcutta 
will be capable of producing 600,000 rupees per day when the 
whole of the arrangements connected with it are complete. Lord 
Stanley is not likely, therefore, to find the legislative machinery of 
the Indian empire inoperative from a lack of the circulating 
medium. He will have the means of creating “ rupees,’’ “ annas,’* 
and “ pice,” ad libitum. Mepium, 





RECTIFICATION OF THE CIRCLE, 

Sir,—The third case of BW, which I perceive “ Old Engine,’’ 
by mistake, has called the fourth case, appears to be equal to 
3781450, which number is larger than BW = should give by 
0001434. With thanks to * Old Engine,” I will now go on alittle 
faster, but first beg respectfully to observe that a mathematician 
should not talk about the difliculty of bisecting a straight line, 
even if for the sake of truth it be necessary to perform the opera- 
tion three or four times over; for if once theconstruction by a fair 
test be proved correct, to construct the figure will be no difliculty 
| to those who use it. The following will, Sir, I think, if the total 
sum of the lines be correctly calculated, prove true to any number 
of decimal places, 


M 
N 
| 








Let P be the middle, M and D the ends of the radius; on PD 
construct an equilateral triangle PDB, and join BM; produce DB 
till B x the produced part equals BM plus BD, and join 
P x cutting BM in Q. Then the three sides of DBM plus the three 
sides of PB x equals 5°905083411 of the radius DM. The differ- 
ence between the sum of these lines and the circumference will be 
found as follows :—From M draw a liue to the middle of PQ, and 
upon this perpendicular line let Z be from M one-half of the per- 
pendicular line plus j’yths of the difference between the one-half 
and one-fourth of the radius, or, which is the same thing, let Z be 
from M one-fourth of the radius minus ,°,ths of the difference be- 





| tween one-fourth of the radius and one-half of the perpendicular 
line, and join ZB, cutting PQ in W; then BW will be the differ- 


ence required, i.e., BW plus the three sides of DBM plus the three 
sides of PB x equals the circumference. 

But the three sides of D x P plus D x also equals 5905083411 
of the radius DM; therefore BW plus D x plus the three sides of 
PD x also equals the circumference of the circle whose radius is 
MD. W. E. WALKER. 

21, Great Charles-street, Birmingham, Feb. 14, 1859. 
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SELLERS’ IMPROVEMENTS IN MACHINERY FOR TURNING SHAFTING. 


PATENT DATED 2nD Jury, 1858. 


Tux object of this invention, by William Se Hers, of Philadelphia, 
U.S., is'to sustain bars of shafting whilst being turned, and in such 
a manner as to prevent vibration, however such bars may be out of 
true, when put in the machine. The mode of operation of the inven- 


tion consists in combining with suitable rotating cutters, or instru- | 


ments for cutting or reducing the surface of a bar, a guide bar or 
bed having one or more chucks or rests sliding thereon, to gripe and 
hold the bar at given distances apart, to keep the bar from turning, 
to hold it in line, and to prevent vibration, the chucks or supports 
being so arranged that they shall move towards the rotating cutters 
in the direction of the axis of the finished bar or ring, ‘and that 
they may be removed in succession as the operation progresses; and 
it also consists in combining with the foregoing combination suitable 
supports to sustain the bar in a central position beyond the cutters, 
whether said supports be or not be self-adapting to any slight 
inaccuracy in the finished bar; and it also consists in combining 
with the foregoing combination, a mode of sustaining in a central 
position that end of the bar which is first to be operated upon by 
the cutters. 

Fig. 1 is a plan, Fig. 2 is a side elevation, Fig. 3 is an end eleva- 
tion of that end to which the feeding gears are attached, Fig, 4 is 
an end elevation opposite to Fig. 3, Fig. 5 is a transverse section of 
bed showing a front view of the cutter “be ac, and Fig, 6 is a trans- 
verse section of bed showing a front view o. the jaws for clamping 
the shafts. 

The bed piece A, Figs. 8, 4, 5, and 6, is of triangular form, having 
one side parallel to the horizon, and re sting on suitable supports B, 
B, B. The other two sides C and D are ¢ each at an angle of 45° to 
the b ase, and are at right ht to each other. On one of these 
sides D, are placed the two centre heads E and E!, one of them, F, 
being easily adjusted upon the bed so as to suit the different lengths 
of shafts by means of the balance wheel and pinion e acting on rack 
F, and when adjusted it is held in position by tightening the screws 
c,c. Between the centre heads, E, E', are placed the sliding rests 
F, F, which can be moved along the bed from en:t to end by means 
of a balance wheel and pinion F' acting on rack f. The chucking 
jaws g, g, which are operated by right and left-hand screws, are with 
the screws placed in the frames G, G, which slide upon the rests 

, F, at right angles to the line of motion upon the side of the bed 
D. Motion is imparted to the frames G, G, by means of the pinion 
hand rack h', At the lower ends of the frames G, G, a piece iis 

provided of such form as to tit one edge of the side D, thus prevent- 
ing the frame G from moving farther in the direction of the centre 
of the shaft than is contemplated by the position of the piece @ 
When the frame G is moved as far towards the centre of the shaft as 
the piece 7 will permit, it is cramped and held tirmly in this position 
by means of the latch & attached to the end of the slide rest The 
right and lett hand screws, which operate the chuc king jaws, q,9', 
are 80 adjusted that when the frames G, G, are held in position by 
the latch &, the centre of the j aws 9, g', will correspond with the line 
of centres of the two heads FE, E*. “On the side C of the bed piece 
A, is placed the cutter slide uw whic h slides freely thereon, carrying 
with it the cutter head I. Motion is imparted to the cutter head by 
means of the wheel L and sliding pinion m, which is driven by the 
shaft J from the pulley K; 4, /, are bearings to support the shaft J 
which slide upon the side C of the bed piece A; they are attac hed 
together by means of the bars », n, and are moved from place to 
lace by the cutter slide H. A feed motion is communicated to the 
ead H by means of the screw O, which is driven at the proper 
speed by the shaft J through the change wheels P. At the other end 


of the screw O, wheels are titted connec ting it with the driving shaft | 


J, to impart to the screw motion in the opposite direction to that 
given by the change wheels P, and at a much greater velocity, for 
the purpose of bringing the cutter slide H back to the position it 


may have occupied previous to ommnnene its operation upon the | 


shaft to be turned. The tumbler wheels Q, R, are also provided for 
the purpose of connecting either end of the screw O with the drivi ing 
shaft J, the wheels Q, R, being operated by the hand shaft 8, and so 


= ia aN 


attached 





to the same that both may be so placed as not to impart | 


motion to the screw; or either one be used, as may be required, to | 


give the re quisite motion to the same, but in no case can both ends 
of the screw be in gear with the shaft J at the same time. To put 
the machine in operation, the centre heads E, E', are first adjusted 
to suit the length of the shaft to be reduced or turned, the shaft is 
then placed on the centres, and revolved, as on the centres of an 
ordinary lathe, by this method selecting such points in its length as 
may be true with the line of centre. 
brought to these points, and by means of the right and left hand 
screws clamp and hold it tirmly in this position. The cutters may 
now be adjusted to the proper size, and the machine be put in motion, 
and the screw O be thrown into gear with the driving shaft J, thus 


bringing the revolving cutters into contact with the shaft or bar, and | 


reducing it to the desired size. As the operation progresses, the 
cutter slide HH will gradually approach the first chucking frame G, 
G, which can be removed out of its way by releasing the ratch K 
and sliding them down on the slide rests F, F. After the cutter head 
has passed the first chucking frame, the frame may be moved up to 
its first position, and the shaft be again clamped by the chucking 
jaws, and so on until the operation is completed. 

It will be obvious from the foregoing that bars of different 
diameters along different portions of their length may be worked on 
this machine by changing the adjustment ‘of the cutters as the 
operation progresses, and it will also be obvious that by the use of 


suitable cutters and proper gradation of the feed motion, as is well | 
| mercial’ countries of Europe to meet in a respective body for con- 


known to machinists, screw threads of any pitch may be cut on bars. 


The chucking jaws G, G, are | 


| Alexandria ; 


For turning cylindrical rings, the rotating cutters, and the supports | 


for sustaining the ring in a central position beyond the cutters may 
be fixed on one bed, as before, whilst the chucks for holding the ring 
before it is turned may be attached to a revolving plate, the distance 
from the centre of the plate determining the curve of the ring, or if 
the curve should never require changing, the chucks may slide on a 
curved bed similar to the one used for straight work. 


SupMARINE WARFARE.—We read in the WVoniteur de la Flotte:— | 


“Were a certain number of submarine vessels of small tonnage 
and draught (which would be run on land and sacrificed) to be 
collected, a considerable amount of stores might be landed in a short 
time. For these vessels require a quantity of ballast not inferior to 
one-third of their bulk, and nothing would be easier than to replace 
this useless ballast by cannon, projectiles, and other weighty 
| mgterial of war. It will be observed that submarine navigation is 
| called upon to influence one day the balance of naval power of the 
ditferent countries.” 

Prowance Case or Sroxtangous Compustion.—The following 
extract is from a letter received from Captain Smith, late com- 
mander of the Fox, hence to Pernambuco, destroyed by fire near 


Paraiba:—‘* When the ship drew close in shore, perceived a large | 


steamer under Brazilian flag; hoisted the ensign union down half- 
mast, and clewed up sails, fully expecting assistance, but, to our 
astonishment, he took no notice of it. As for the cause of the fire I 
am entirely at fault. |The only plausible supposition I can offer is, 





taneously ignited." —Liverpool Daily Post. 


Rumovurep Decorations AT THE Crystal PALAcE.—We hear 
that it is not unlikely that endeavours will be made to give a more 
| striking aspect to the great orchestra, on the occasion of the ap- 
| proaching Handel Commemoration, than it possesses at present, and 
| that the vast area of the centre transept, and more, will be covered 
| avon a velarium, after the manner of the Roman amphitheatres, 
| 8 
' 
' 


appropriately decorated. To paint and raise it will be a work of 
some difficulty. An allegorical painting, in the place of the ugly 
bed-tick that encloses the tropical end, is also spoken of. ‘The 
general idea has been sketched out by Mr. David Roberts, R.A. ; 
and Mr. Dawson will probably aid in carrying it out.—Builder. 


the bales of felt may have been chaffing against a beam and spon- | 


Gatway.—Election doings do not often come within the sphere of 

HE ENGINEER, but the proceedings at Galway call for some notice. 
Mr. Lever is reported to have promised the labouring classes of 
Galway, that through his line they would be able to have two 12 Ib. 
legs of mutton weekly —an announcement received, as might be 
expected, with “enthusiastic cheers.” Another speaker promised 
that, before long, cotton mills should be at work on the banks of 
Lough Corrib. ‘Tt is to be hoped they may, as they may involve 
more “12 1b. legs of mutton. 


Tue Ausrrian SupMARINE TELEGRAPH. — Austria has under- 
taken to lay cables between Ragusa, Corfu, Zante, Candia, and 
that is, to lay one cable containing three electric wires 
between each of the places mentioned. ‘The estimated outlay being 
£500,000, England agrees to guarantee, for a period of twenty- 
tive years, one-half of an interest of 6 per cent. on that sum. The 
cables between Ragusa and Corfu, and Corfu and Zante, are to be 
down in the course of this year. Mr. Brett was the original con- 
tractor with the Austrian Government, but he is said to have ceded 
his rights to Mr. Newall. When the electric telegraph is complete 
it will be transferred to an Anglo-Austrian Company. 

Foreicn Jorrincs.—The Madrid Gazette states that, on May 
10th, a new building will be opened for a regular service of steam 
pé ackets for the West Indies. —A Spanish American Exhibition is to 
take piace in Madrid in 1861.—The American Secretary of the 
Treasury suggests an invitation from the United States to the com- 





sultation on a uniform currency, uniform weights and measures, and 
a uniform system of commercial statistics.—The men of Antwerp 
are much concerned at the progress of the silting-up of the Scheldt. 
Quite lately a vessel loaded with guano ran aground at a spot where, 
in 1803, when the soundings were taken, there were twenty metres 
of water.—The Journal du Havre lately raised a complaint against 
the exorbitant tax imposed on the import of English coal; a tax 
which is greater than that levied on Belgian and German coal. The 
merchants of Havre are now engaged in signing a petition to the 
Government for the reduction of the “duty, and similar petitions will, 
no doubt, be sent up from Rouen and ‘all the other great towns in 
Normandy which consume English coal. 

Rarpway Works tn Spary.—A meeting of the Northern Spanish 
Railway Company was held at Madrid on the 19th ult., under the 


presidence of the Marquis de la Vega Armijo, in the grand saloon of 





the Spanish Credit Mobilier. The lines form a total length of 
723 ki ometres, 237 of which are completed, and ready for the rails ; : 
130 kilometres will be ready in a few weeks, so that more than half 
the line is on the verge of completion. Between Madrid and the 
Escurial, notwithstanding the ditticulties encountered in the Torro- 
dolones tunnel, and between Avila and San Childrian, the line will 
be tinished in the beginning of 1860. Between San Childrian and 
Valladolid the works will be completed next April. From Valladolid 
to Torquemado, they are already tinished. The Alar section can be 
ready for the rails in about three months. At the end of this year 
the section of Torquemado to Burgos can be also completed. As to 
the sections from the Escurial to Avila, and from Burgos to 
Vidasoa the nature of the ground will not allow any exact time to 
be fixed for the conclusion of the works, although they do not pre- 
sent any serious difficulty. The earthworks from Vittoria to Burgos 
(123 kilometres) can be comple ted in a year. The greater portion 
of the works between Vittoria and Alsasua have ton contracted 
for. Between Tolosa and Vidasoa there is no very heavy difficulty ; 
and of the 46 kilometres of which the section consists, twenty have 
been contracted for on terms advantageous to the company. The 
difficulties of the line occur principally at the Pass of the Pyrenees, 
between Alasua and Tolosa, where in a space of about 60 hilanseen 
it will be found necessary to construct sixteen tunnels (forming a 
total length of 6,596 metres) and four important viaducts. This is 
the only portion "of the line likely to retard the total completion of 
| the railway.—Builder. 
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TO CORRESPONDENTS. 
Norice.—Four volumes of Tat Encinger may now be had ready bound. Vol. I, 


price 20s.; Vols. IIL, IV., and V., price 18s. each; covers for binding each 
volume, price 28. 6d. each, can also be had. Orders received by the Publisher, 
163, Strand, 

%,* It is advisable for correspondents to give initials rather than general signa- 
tures, as “ Constant Reader," * Subscriber,” dc. &c. 

We have several queries of correspondents in hand, to which we will endeavour to 
give answers next week. 

A Yorkshire correspondent is informed that any lelter will reach Mr. Hamer, if 
addressed to the care of Mr. Jas. Mellor, iun., Waterworks, Rochdale, Mr. 
Hamer being only an occasional visitor to that town. 

E. A. (Dudley.)— We cannot say whether such qualification would be absolutely 
essential or not. The conditions of admissim to the service require that the 
applicant be * able to produce certificates of servitude in a factory or other proof 
of his acquaintance with engine wort, and of his practical abilities as a me- 
chanic.” We should suppose the qualifications you name would be sufficient. 

J, R. S. K.—The Artisan Club treatise on the steam engine, published by Long- 
mans .is a very excellent work. By dropping a line to that house ( /’aternoster- 
row), or to E. and N. Spon, Bucklersbury, you could o tain a catalogue from 
which you might select. 

S. G.— Your question is very comprehensive. Among the principal bui'ders are 
the Thames Iron Shipbuilding Company, London; Messrs. Caird and Co, 
Greenock; Mr. John Laird, Liverpool; Messrs. Palmer, of Jarrow ; Martin 
Samuelson and Co., Hull; Thomas Vernon and Co., Liverpool, &e. 

J. S. (Paisley.)—You might be beter satisfied with the opinion of some of our 
correspondents on your plan, in which case a small sketch would be nec ssary. 

8S. H. (Durham.)—// the trough is water-tight no water will come through the 
“pores.” Zine paint will not help you. If you could give it a proper outlet the 
water would run out at the end without more trouble. 

We have received a letter concerning expansion gear from Messrs. Fox Brothers, 
Chester-road, Derby, to whom Mr. R. T. Smith, who inquired recently upon the 
subject, is referred. 

We have received a let'er from Messrs. J. Whitmee and Co., of 70, St. John-street, 
Clerkenwell, London, concerning sugar-mills, and to whom we take pleasure in 
referring “ R. R.,” whose mquiry we inserted last week. 





PROPORTIONS OF SCREW PROPELLERS. 
(To the Editor of The Engineer.) 
Sim, — As you so kindly open your columns for inquiries, will you allow me 
to ask you or your correspondents the best pitch, length, and diameter, for 
a screw for a boat of 10-ft. beam, sharp bow, slight rise of floor ?—also the 
power required to drive her about nine miles (nautical) per hour? Sir 
Howard Douglas, in his work on “ Naval Gunnery,” says the paddle—apart 
from sails—is more efficient than the screw. Is he correct in his views? I 
thought the palm was generally yielded to the screw. It is always sub- 
merged, and, unlike paddle-box2s, catches no wind. ScREW. 
Feb. 15th, 1859. 





TRUSS RODS. 
(To the Editor of The Engineer.) 
Sm,—Can any of your numerous correspondents inform me of the best 
method of calculating the weight a truss rod will bear, or give a rule for 
the strength of truss rods in wood beams, with either one or two braces or 
straining blocks between the rod and the bottom of the beam ? 


St. Helen's, Feb. 16th, 1859. B. L. 





GRINDING MILLS, 
(To the Editor of The Engineer.) 

Sm, — Would you have the kindness to inform me, through the medium of 
your valuable paper, how the grinding plates of a small corn-mill (which 
have become smooth from use) may be sharpened? The plates are cast 
iron, 8 in. in diameter, having their faces serrated, and so hard that a file 
will take no effect on them. R. F. 

Cork, Feb. 11th, 1859. 





CRUSHING COAL. 
(To the Editor of The Engineer.) 
Sim,—Will you kindly give, in your next number, the name of a party or 
parties from whom a good machine could be procured for crushing coal 
to dust, suitable for foundry purposes ? ENQUIRER. 
Derby, Feb. 10th, 1859. 





LUBRICATING STEAM CYLINDERS, 
(To the Editor of The Engineer.) 


Sm,—Will you allow me, through the medium of Tae Enatneer, to lay 
before its readers the following case:—We have lately applied to a 
cylinder 33 in. diameter two lubricators, one on each side, rather more 
than half way up the cylinder. Since that has been done, and when we 
have taken the cover off, we have found an accumulation on the top of 
the piston cover similar to what is found inside most pistons, with this excep- 
tion, that it is combined with something very hard and brittle, resembling 
scale, but it is sharp, like sand. Before lubricating in this way we 
invariably found the piston cover very clean, and free from grit. We 
have two other engines working from the same boilers, which are quite 
free from any accumulation on the piston covers. They are lubricated in 
the old way from the cylinder cover. As the above case assumes rather a 
serious aspect to the parties having charge of the engines, I shall feel 
much obliged to you or any of your readers for their opinion on this, to 
us, singular phenomenon. I may state that the engines are all of one 
construction, with equilibrium valves. The affected engine is very lightly 
loaded, the charge of steam on the piston scarcely ever exceeding the 
atmospheric pressure. 
Feb. 18th, 1859. saeadiaie 
[We should suppose that whenever oil is admitted while the piston is above the inlet 
of the lubricator, the oil would fall to the bottom of the cylinder without doing 
any good. Are you sure that enough oil gets to the piston, and that the scale is 
not melal ground from the cylinder and packing?) 





HIGH-PRESSURE BOILERS. 
(To the Editor of The Engineer.) 

Sin,—Being about to put up a range of high-pressure boilers to drive a 
200-horse power steam engine, perhaps some of your correspondents will 
be so kind as to answer the following questions through your valuable 
paper— 

1. The cheapest and best boiler in first cost. 

2, The best plan for saving fuel and consuming smoke. 


Durham, Feb, 14th, 1859. 8. W. 





BREAD-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
Sm,— We observe that you have an inquiry for the address of Dr. Dauglish, 
ne patentee of the bread-making machinery. 
We beg to say that we shall have pleasure in communicating with your 
Spondent upon this subject, as we are the manufacturers of the 
machinery for the Dr., and for whom we have already put up two ox 


ree sets, Barrett, ExaLt, AND ANDREWES. 
Katesgrove Ironworks, Reading, Feb. 16th, 1859. 





doe: nts cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown; each line afterwards, sixpence. The line averages ten words ; 
blocks are charged the same rate for the space they fill. Ali single adver- 
tisements from the country must be accompanied by stamps in payment. 

Jallers relating to the advertisement and publishing department of this are 
to be addressed to the publisher, Mz. BERNARD Lvxton ; fend Saooene 


communications to be addressed to the Editer of Tuk Enctneer, 163, Strand, 
W.C., Londen, 
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LABOUR-SAVING MACHINERY. 


Ir would be difficult to specify what further opportunities 
exist for such triumphs as have already been attained by 
labour-saving machinery. Invention, perhaps, may never 
again furnish us with other aids to production as power- 
ful as the rolling-mill for bar iron, the spinning-mule and 
cotton-loom, or the power-press. Roberts’s mule, with but 
a single attendant, does what would once have been the 
work of 3,000 spinners. Mr. Whitworth has mentioned 
the marvellous capacity of the Nottingham lace machines, 
from one of which a single person turns off an amount of 
work 8,000 times greater than was formerly produced in the 
same time by a hand-weaver working on “ the cushion.” 
The economy of labour effected by engineers’ tools has been 
enormous also, although Mr. Whitworth’s oft-quoted asser- 
tion that, by the planing machine, the cost of trueing a 
square foot of cast-iron had been reduced to one penny is 
manifestly erroneous. Were a lace machine to be now in- 
vented which should do the work of 16,000 hand-weavers, 
the result would be still more wonderful ; and yet it would 
only enable one person to do what had heretofore been the 
work of two on the present machines; whereas those ma- 
chines supplanted, on their introduction, an amount of hand- 
labour 8,000 times greater. To achieve a proportionate 
triumph over the present lace loom would be to produce a 
machine capable of doing the work of uo less than 64,000,000 
hand-workmen !—a result of which we may well despair. 

Even now, however, the application of labour-saving 
machinery to certain branches of industry is working great 
changes. ‘The use, at Enfield, of what Dr. Ure would have 
called “automatic machinery,” has brought the compli- 
cated workmanship of fire-arms within the scope of 
a concentrated but immensely-productive manufacture. 
Gun-making is no longer a trade, any more than 
is the making of cotton cloth or the printing of 
newspapers. Once it was only the skilful workmen who 
could make a good gun-stock, and the process was a slow 
and tedious one. Now, the rough block is turned approxi- 
mately to shape in about four minutes, is “spotted” in 
almost as many seconds; the barrel is bedded in a trifle 
inside of three minutes; seven or eight processes of trim- 
ming are then gone through within about three minutes 
more; the stock is then turned smoothly to its final shape 
in less than a quarter of an hour; the lock is bedded in 
three quarters of a minute, the “ guard” also in about the 
same time ; after which the whole is completely finished in 
less than two minutes: seventeen distinct operations in all— 
almost every one of which, if performed by hand, would 
require a special degree of skill and care—are accomplished 
by unerring machinery in scarcely more than half an hour. 
Where, too, the hand-workmen would seldom, if ever, turn 
out two stocks in all respects alike, they are now produced 
by the hundred thousand, in exact duplicate of each other ; 
so that the parts of any one of a hundred thousand rifles 
will fit indiscriminately to any one of the same number of 
their corresponding parts; the same rapid repetition 
extending to all the details of the lock, barrel, and mount- 
ings. The small parts which were once wrought with so 
much care by the smith, are now forged by cam-hammers 
working at lightning speed, or stamped out of a solid bar 
of iron at a single blow from the die of a powerful press. 
The revolving cutters are applied to the reduction of nearly 
all the metal surfaces, whether plane or irregular; and 
those portions of the rifle-lock which were once produced 
singly and only by skilful and protracted hand-labour, are 
now turned off—a number together—in a few seconds by 
machinery which is almost completely self-regulating. 
There can be but little doubt that, in the end, this system, 
as in other branches of manufacture, must materially reduce 
the cost of the product, to say nothing of the greater excel- 
lence and uniformity thereby attained. 

A corresponding revolution is being made in the lock 
trade, which is becoming simply a lock manufacture, re- 
quiring no more skill on the part of the workman than 
does the manufacture of nails or India-rubber cloth. Lock 
frames, instead of being cut by hand from plate iron, or 
cast in brass, are now stamped rapidly by machinery from 
sheet metal of any kind; all the holes are punched simul- 
taneously and with unerring accuracy by dies worked in 
power presses; the internal parts are completely finished 
by machinery—the ever-adaptable revolving cutters or 
“ milling tools” being applied to the completion in quintu- 
ple or sextuple of the most irregular surfaces. The highest 
geometrical accuracy and infinite reproduction are attained 
by exceedingly simple machinery, so adjusted that, even 
with no attention, it cannot go wrong. The screws and 
pins for fastening the lock together are made at a cost 
little greater than that of the wire. And when we come 
to the tumblers and keys, of which none should be alike, 
but in which duplicates are almost sure to be found in 
every lot of two dozen made by a hand-workman, the 
simplest machinery, worked by girls, produces successive 
and almost infinite permutations of form, whereby repeti- 
tion becomes all but impossible. Nothing is done by hand 
beyond supplying the parts to, and removing them from, 
the machines. And what has been the result? Apart 
from the moral effect on this branch of industry, the intro- 
duction of machinery into the lock manufacture has reduced 
the price of certain descriptions of locks from 19s. each, 
at which they netted 33 per cent. profit, to 7s., at which 
they now nett more than cent. per cent.! the actual 
cost of production having been reduced 75 per cent. 

In many other branches of mechanical industry, ma- 
chinery is being introduced with equally advantageous 
results. In meking bricks, clocks, furniture, carriages, 
and portions of the finished woodwork of buildings, ma- 
chinery of an almost self-acting character is entirely 
applicable, and its gradual introduction is quietly working 





In iron ship building, and ia the construction of plate- 
iron bridges, applications both of great magnitude and 
importance, the — machine has effected a great 
economy of time and labour. The practice of a 
plates much larger than those at present in use, wil 
altogether dispense with a considerable amount of riveting. 
Some of the American rolling mills, as is well known by 
our ironmasters, make sound strong plates 14 ft. long 
and 7 ft. wide. The Lowmoor Ironworks made a plate, 
some years ago, which, if we recollect rightly, was about 
19 ft. by 44 ft. and } in. thick. No one at present can say 
how soon we shall dispense with riveting in many of our 
constructions in plate iron, and adopt the far stronger 
method of welding the seams together. The problem 
hardly seems beyond the resources of art. 

The steam stamping machines, by which hot-pressed nuts 
are now made so rapidly—sixty a minute—and of such 
strength and density, and such absolute accuracy of form, 
are exceedingly effective labour-savers. An unskilled 
attendant, whose duty is merely to feed the heated bars to 
the machine, is thus enabled to produce two or three hundred 
times the quantity and a better quality of work than could 
be made by the hand-workman. The sides of the pressed 
nut are geometrically equilateral, the hole exactly central 
and cylindrical, the ends absolutely flat, and the nut, when 
made of good iron, is of such strength as to strip the thread 
of the best hand-forged, machine-cut bolts. 

It is sufficient merely to remind the reader of the re- 
markable results which have been already accomplished by 
the sewing-machine. With a proper attitude on the part 
of sewing-machine patentees towards the public, and the 
direction of their efforts still further to the simplifyin 
and cheapening of their plans, the sewing-machine would 
come into almost universal use wherever hand-sewing is 
now resorted to. 

The cutting of files by machinery appears to have been 
at last accomplished also, if we may credit the reports given 
of the machines at work for that purpose at Manchester 
and Sheffield. The file trade already represents an exten- 
sive branch of industry, and with the introduction of self- 
acting machinery will attain to a still greater importance, 
as it must also become much more profitable. 

The introduction of water-pressure menpese | is doing 
much to relieve human drudgery. It is now nearly thirteen 
years since Mr. Armstrong erected his first hydraulic crane 
at Newcastle, where its advantages were so manifest as 
soon to lead to the rapid adoption of similar apparatus at 
many of the ports of the kingdom. The addition of the 
“accumulator” in 1851, whereby an artificial head of 
water, equal to a column of 1,500 ft., was cheaply provided, 
rendered the apparatus applicable in numberiess situations 
where only hand-labour could be before used. Up to the close 
of the last summer, nearly 1,200 hydraulic cranes, hoists, and 
similar machines, had been applied. We have seen foundries 
where, the melted metal being run into large settling 
vessels, these were tilted by machinery to fill the ladles, 
which were run on wheels to the gits, whilst these, the 
iron patterns and the castings, were moved exclusively 7 
hydraulic cranes, placed to swing in connection with eac 
other along the whole length of the building. Thus, with 
simple and cheap machinery, the ordinary laborious 
drudgery of the moulding floor became a light and easy 
task, and the working capacity of the men was consider- 
ably increased. The working of railway hoists and turn- 
tables, and the opening and closing of dock gates, are im- 
portant applications also of water-pressure machinery. 

The introduction of the boom derrick has already simpli- 
fied and expedited the raising of great weights; and the 
illustration which the great derrick now building will 
afford of the powers of this apparatus, will doubtless lead 
to the general adoption of the same principle in raising 
stones for bridges, piers, buildings, &c., and in the erection 
of other heavy structures. 

The loading and unloading of vessels by machinery, and 
the raising of grain by steam elevators from ships’ holds, 
would dispense with much tedious and expensive bodily 
labour. 

We cannot but believe, also, that what has been done 
with so mach success in some other parts of the world— 
the introduction of cast iron as a materia! for public and 
commercial buildings—will eventually be effected here. 
This would change the building trades to an immense, 
organised, and methodicals manufacture, whilst far greater 
elegance, lightness, durability, and security, would be 
attained at a less cost than at present. ‘This innovation is 
not one, however, requiring labour-saving machinery, 
although it would greatly economise many kinds of 
labour. 

In engineers’ tools 2 gradual improvement is going on, 
whereby a greater amount of work is being turned off 
with a given amount of attendance. There have been, 
however, but few recent improvements in this class of 
machinery, a high standard of strength, accuracy, and 
simplicity having been attained several yearsago. In Ame- 
rica, where most kinds of machinery are in an advanced con- 
dition of improvement, engineers’ tools form an exception ; 
and it is only within a very recent period that the heavy 
and accurately-fitted English work has been copied by @ 
few only of the leading American tool-makers. Shaping 
machines have been but little used in America; engine 
lathes with two heads (Beattie’s) are unknown; but a 
single tool is ever fitted to a planing machine, and is never 
made to revolve so as to plane both ways (not so much of an 
improvement perhaps); but comparatively few upright 
boring and turning mills have been made, and generally 
the American engineers’ tools have been wanting in 
strength, accuracy, and adaptation. Experience must de- 
termine of what further improvement our own tools are 
capable in these respects, 

When we contrast the present condition and earnings of 
the British workman with what they were before labour- 
saving machinery had become so generally introduced, we 
cannot fail to observe a remarkable improvement, such as 
affor?s great encouragement for the further development of 
sv machinery. Just as we reduce human drudgery, so 





a considerable change in the direction of labour. 


increase the means of human comfort and enjoyment. 





. 


THE ENGINEER. 


Fes. 18, 1859. 





122 


= 





ALUMINIUM, 


Want of space has prevented us from rendering to Mr. 
Foster’s able paper on aluminium the justice which it 
deserves. The subject, however, is not one of momentary 
interest merely ; and the brief notice, therefore, which we 
are now able to give it will not perhaps come too late. As 
an historical summary and scientific abstract of the facts 
bearing upon one of the most remarkable of metals, Mr. 
Foster’s paper possesses much interest. Referring to the 
existence of aluminium as an oxyde, or a silicate of alu- 
mina throughout the whole crust of the globe—in granite, 
slate, schist, clays, and in a large number of our most bril- 
liant gems—the paper passes to the discovery, by Sir 
Humphry Davy, of the alkaline metals of which potas- 
sium and sodium could be produced by direct electrical de- 
composition, but of which aluminium could be separated 
from its compounds by the aid only of the other alkaline 
metals thus obtained. After Gay Lussac and Thénard had 
succeeded in producing sodium by direct chemical reactions, 
but only in small quantities and at great cost, M. H. Sainte 
Claire Deville succeeded in producing it in large quan- 
tities, and at a price which, though high, was reduced suffi- 


and capable of a fine polish. So, too, alloys of copper, with 
5 to 10 per cent. of aluminium, resemble gold perhaps more 
than any other metallic alloy hitherto employed. They do 
not tarnish sensibly in the air. Aluminium can be deposited 
by the battery, and by the same agent it can be gilt or 
silvered, 

We cannot enlarge upon the obvious uses to which a 
metal having these properties might be applied, a large 
number of which uses Mr. Foster has pointed out. With 








the discovery of a cheap, strong, and easily-fusible solder 
for aluminium, and the diminution which will probably 
occur in the cost of its production, there can be no doubt 
that this metal is destined to play a very important part in 
the arts. The clear and practical account which Mr. Foster 
has given of the development and prospects of the aluminium 
manufacture—for the production of this metal is now a 
commercial matter—cannot fail to render a substantial 
public service, 


FALMOUTH DOCKS, 


AN effort has been for some time in progress for the esta- 
blishment of docks at Falmouth. It is not contended that 


freely enter. There have been many modern improvements 
in the construction and working of docks, which would 


apply also in favour of new works. By the aid of sub- 
aqueous apparatus, it is not now difficult to lay dock walls 
without coffer dams. The hydraulic graving dock, which 
may be constructed at a moderate cost, enables almost any 
number of vessels to be docked consecutively, each being 
raised in a few minutes, For tidal docks, the effective 
water-pressure machinery, now so much in use (although 
not, we believe, at Southampton), greatly expedites the 
working of the gates. Altogether, we consider it quite 
practicable to sapply at this time an amount of dock accom- 
modation greater than that at Southampton, at a much less 
first cost, and at a greatly less yearly tax upon the com- 
merce seeking its facilities, 


THE BOOM DERRICK. 


THE great floating derrick, of which so much was said at 
the time of its launch, last autumn, will not be finished and 
ready for sea service before the middle of April. In the 
meantime a smaller craft, of similar construction, is at work 
on the Thames ; and on Monday last it was employed to 





the existing commerce of that port demands increased ac- 





ciently low to enable it to be employed in the production | 
of aluminium, at a cost which admits of its commercial use 
in the arts for certain purposes, though too high for general 
use. The method employed “ consists of heating at a high 
temperature a mixture of carbonate of soda, coal-dust, or 
charcoal, with chalk, in an iron vessel, when certain re- 
actions take place, and the sodium, which is very volatile, | 
comes out in vapour, which, by means of receivers of suitable | 
form, is condensed, and then runs out ina continuous stream 
into vessels placed to catch it.” 

As about three-parts of sodium are required for the pro- 
duction of one of aluminium, it is essential that the former 
be cheaply produced in order to obtain the latter at a rea- 
sonable cost. Before the sodium could act in the ultimate 
decomposition of alumina, the latter had to be converted 
into chloride of aluminium. Deville’s process for this pur- 
pose was that of mixing alumina (prepared by calcining 
ammoniacal alum) and charcoal, made into a paste with 
oil, which was heated in ordinary upright fire-clay re- 
torts ; and whilst in this state a current of chlorine gas was 
passed into the retort, when reactions took place, and the 
chloride of alumina came over in vapours, to be condensed 
and retained in suitable vessels. 

Through the suggestion by Dr. Perry, in 1855, of the 
mineral cryolite, which has been found, thus far, only in 
Greenland, and which is a compound of aluminium, sodium, 
and fluorine, aluminium can now be made without the in- 
tervention of chlorine, hydrogen, and several other of the 
agents which were previously essential. Cryolite is obtain- 
able in large quantities and at a very low price, and the 
cryolite process has been already established on the scale of 
a considerable manufacture by Mr. Gerhard, of Battersea. 
270 parts by weight of powdered cryolite are mixed with 
150 parts of common salt, and into this mixture are placed 
72 parts of sodium, cut into small pieces; the whole is then 
thrown into a heated earthenware crucible, previously lined 
with a melted mixture of cryolite and salt, which mixture 
is also immediately poured over the contents of the crucible, 
covering them to some little depth, over which the lid is 
then placed. The crucible is then put in a furnace and 
kept at a high red-heat for about two hours. When the 
pot is uncovered the melted mixture is well stirred, and 
then poured out. The buttons of aluminium are found 
mingled with the slag, and may be easily melted together 
by heating them in a crucible with common salt. The 
quantity produced is between one-third and one-fourth that 
of the sodium employed. 

Previous to Deville’s labours, sodium sold at £40 the kilo- 
gramme, or more than £1 an ounce, and aluminium at a 
correspondingly high price. When Deville came to 
England in 1856, the result of his labours had then 
caused a reduction in the price to 4s. an ounce for 
sodium, and £3 an ounce for aluminium. Sodium is now 
manufactured commercially by Mr. Gerhard, and is sold in 
this country at 16s. the pound; and whilst imported alu- 
minium brings 7s. 6d. the ounce, Mr. Gerhard announced, 
in the discussion upon Mr. Foster’s paper, his acceptance of 
a contract for 500 ounces at 3s. 9d. Whilst the cost of 

roduction has been already rapidly and greatly reduced, 
Mr. Foster stated that he had been reliably informed that 
certain modifications are likely to be introduced into the 
manufacture of sodium, which will cheapen it to a very 
great degree, and affect, to a corresponding extent, the cost 
of producing aluminium. 

Among the most striking properties 0) this remarkable 
metal is its extreme lightness, its specific gravity being but 
2°6, about the same as glass, whilst that of platinum is 
21°5, gold 19-5, silver 10°5, copper 8°96, zine 7°2, and tin 
7°3; and in comparing its price with these metals, it is to be 
borne in mind that an article of a given size, and made of 
aluminium, would weigh less than one-fourth as much as if 
made of silver. ‘The metal is malleable and ductile to an 
extraordinary degree, and of greater tenacity than copper. 
It is, when pure, of about the hardness of silver, and tiles 
readily. It is one of the best electrical conductors known. 
Its melting point is a little above that of zinc, between 
zine and silver. Although in its compound in alumina it 
is separated with great difficulty from its oxygen, it shows 
no disposition to re-combine with it. It is not affected by 
sulphur or sulphuretted hydrogen, and only slowly by 
boiling nitric acid. Hydrochloric acid attacks it rapidly, 
and may be considered its true solvent. It is asserted by 
some authorities that the metal is acted upon by salt and 
vinegar, especially when mixed; and an instance has 
occurred wherein a specimen of aluminium was perfectly 
decayed by a five months’ immersion in a solution of 
ordinary soap. 

Aluminium does not unite with mercury or lead ; it forms, 
however, a variety of alloys with other metals. 100 purts 
of zine, with 10 or 25 of aluminium, form a compound 
with a lower melting point than zine, and which has been 
used with some success as a solder for aluminium. With 
3 per cent, of nickel, it works readily, and gains hardness 











and rigidity. The alloys, with copper, are light, very hard, 


commodation, but that, in view of the approaching comple- 
tion of the Cornwall Railway, with its probable extension | 
from Truro to Falmouth, the latter point will possess con- | 
siderable advantages for the dispatch of the ocean mails, to | 
secure and accommodate which docks will be necessary, | 
As was stated in a recent number of THE ENGINEER, a | 
careful survey has been made of Falmouth Harbour, by | 
Mr. Abernethy, the engineer recommended by the Admi- | 
ralty, who has selected a site for the proposed docks in a | 
well-sheltered position, in proximity to deep water, and 
affording the utmost facility for the ingress and egress of | 
vessels, the rise of tide being 18 ft. 6 in. at springs, and | 
14 ft. at neaps. It is intended, in the first place, to con- 
struct a tidal harbour of twelve acres, with a depth of | 
18 ft. at low-water, spring tides, and a channel of the same | 
depth leading out to deep water. These works, with two 
slips, a dry dock and warehouses, will be sufficient for the 
immediate wants of the port; but there is projected also a 
half-tide basin, or dock of eight acres, connected with the 
tidal harbour, the latter work to be executed whenever re- 
quired, ‘The cost of construction of the whole, including 
the landing, and £20,000 for warehouses, is estimated at 
£200,000. Should the undertaking be carried out—a result 
of which its friends appear sanguine—it is not improbable 
that Falmouth may become the point of arrival and de- 
parture of the East and West Indian and, to some extent, 
of the North American mails. As compared with South- 
ampton, Falmouth appears to possess numerous advantages, 
besides some also over Liverpool. 

Falmouth will be about 300 miles distant by railway 
from London, a portion of the line being yet in construc- 
tion. ‘The time occupied, therefore, in the land carriage of 
the mails will be about 8 hours, or 54 hours more than via 
Southampton. On the other hand, steamers entering the 
Channel will save from 150 to 175 miles, according to their 
course, by running to Falmouth, as compared with the dis- 
tance now made in running to Southampton. This saving 
is equal to from 12 to 18 hours, which, deducting the in- 
creased time by railway, gives say 9 hours in favour of 
Falmouth. The average gain, after making allowances for 
fogs in the Channel, would probably be even greater. As 
for character of harbour and approaches, any compari- 
son between Falmouth and Southampton must be consider- 
ably in favour of the former port. Coal, too, for the 
steamers would be cheaper at Falmouth than at Southamp- 
ton. First-class steamship fares are nearly the same, mile 
for mile, as the charges by railway. Hence with the dimi- 
nished distance, cheaper coal, less pilotage and lighterage, 
and possibly less insurance, the steamers running to Fal- 
mouth could afford to reduce their fares slightly, but suffi- 
cient to compensate for the increased railway charges in 
reaching London and the North, as compared with the 
route via Southampton. In a run to New York, for in- 
stance, a saving of 175 miles would be one of more than 
5 per cent. of the total consumption of coal for the voyage 
when running at the same speed per hour. And if the 
time gained upon the railway be added to that occupied on 
the trip, so as to leave the total time between London and 
New York the same as by Southampton, the diminution in 
the speed of the steamer—less than half a knot an hour— 
would, with the saving in distance, reduce the consumption 
of coal fully 12} per cent. on the voyage. This saving 
would be absolute and inevitable, in no way dependent 
upon any mechanical contingency, but upon invariable dis- 
tance. If the same amount of coal be used in each case, 
upon the whole voyage, it would carry a steamer nearly 
half a knot an hour faster from New York to Falmouth 
than to Southampton, and thus save at least 18 hours be- 
tween New York and London. In these respects, Falmouth 
has a geographical advantage over Southampton as an 
ocean mail packet station ; and it possesses also a certain 
advantage in the same respects over Liverpool. In the 
event of war, a first-class mercantile station, commanding 
the trade of the Channel, and at the same time more than 
100 miles to the west of the heavily-fortified French ports, 
would be of great national advantage. 

In another respect, the Falmouth Docks, if properly con- 
structed, would possess a great advantage over those at 
Southampton. The latter have been made in a difficult 
situation, and many costly accidents have occurred in con- 
sequence; whilst large sums of money have been expended, 
and are yet to be expended, in extending the accommoda- 
tion to keep pace with the increasing size of ocean steamers. 
Nearly £800,000 have been expended altogether, for the 
support of which, although the net profit is but 3% per 
cent. per annum, no less than £53,000 are yearly rated, in 
the shape of dock dues, upon the commerce of the port. 
And even now, the docks do not furnish all the accommo- 
dation really needed. ‘The lock gates of the inner dock are 
but 46 ft. in width—a width which would not admit any 
but the smallest ocean paddle steamers, and would exclude 
even some of the larger screws. The gates of the tidal 
dock at Falmouth are to be 80 ft. in width, through which 
any ocean steamer other than the Great Eastern could 








raise on board the Great Eastern her intermediate shaft 
with its attached cranks, weighing in all about 40 tons. 
As the capacity of the smaller derrick is equal to 100 tons 
dead lift, the service to which it was put on this occasion 
afforded only a small test of its power, and of the ease with 
which it may be controlled. The shaft was taken from the 
wharf at Millwall, the derrick then brought alongside the 
great ship, aud the load being made fast to the hoisting 
tackle, it was raised in a few minutes with the greatest 
apparent ease and deposited on the port side of the main 
deck—a clear lift of nearly 40 ft. The derrick had 
been before tested, probably to its full lifting power, in 
raising the brig Lightning, a work which it completed on 
the 23rd of November last. 

Divested of its marine or locomotive appliances, the boom 
derrick, as an apparatus for hoisting and placing heavy 
weights, consists of a stiff, supporting tower, mounting a 
lofty cross boom, which may be revolved horizontally at 
pleasure, together with a king-post to which it is fastened. 
Over the top of this post and the ends of the boom the 
lifting tackle is passed, so that a load suspended from one 
end of the boom rests with its entire weight upon the king- 
post, and through this upon the central tower. All the 
strains are thus concentrated directly within the derrick 
itself, which can thus be made to rest upon a small founda- 
tion without danger of overturning. The apparatus being” 
thus complete within itself, requires no connection with 
any other object, nor, if sufficiently heavy, any fastening to 
the ground, beyond a fair seat upon its surface. Once 
erected, it can raise its load to the height of the cross boom, 
and from that height revolve and deposit the weight at any 
point within the circle of revolution. 

Upon this principle the great derrick now being fitted in 
the Thames for sea is arranged to lift 1,000 tons above the 
water. The support being afloat instead of fixed, the hull 
is of great breadth and stiffness, and is so made that 
several hundred tons of water may be let into suitable 
compartments along one side, to prevent careening whilst 
raising great loads. Thus the hull, which is of heavy iron, 
is flat-bottomed and flat-sided, 257 ft. long, 90 ft. wide, and 
has eighty-seven compartments, each about 14 ft. square, 
and 14ft. in depth. The displacement, when loaded to 
9 ft. draught, will be upwards of 5,000 tons. 

In works of general construction the engineer will de- 
rive immense aid from an appliance of this kind. Think 
of a steam crane which might lift the iron hull of the Great 
Britain—1,000 tons—high and dry out of the water, and 
place it upon the main deck of the Great Eastern! Two 
such derricks could easily lift the entire middle arch, con- 
sisting of 1665 tons of cast-iron, out of Southwark Bridge. 
Two such, also, could have lifted each of the main tubes of 
the Britannia Bridge to a height of 50 ft. Had two der- 
ricks of such power been tackled to the Great Eastern 
during her launch, how quickly would they have taken 
2,000 tons of dead pressure off her ways, with which relief 
she would doubtless have at once taken the water; under 
perfect control, however, of the launching gear on shore. 
With a moderate extension of the base of the derrick, there 
is practically no limit to the height to which it will lift§; 
indeed, with the boom derrick we should be at no loss as 
to the means of building a rival to the grand pyramids of 
Egypt, placing as heavy stones at as great an elevation. 
In some works upon which small transportable derricks 
have been used in America, we are informed that stones of 
7 tons weight were raised to heights of from 100 ft. to 
114 ft., the time of ascent being generally but about one 
minute. Judging from the manner in which the great shaft 
was raised on Monday, we should say that such a per- 
formance would have been very easy, and that in the erec- 
tion of large buildings and bridges of every kind the derrick 
must prove extremely effective. 

The great deriick is to be used chiefly for raising sunken 
vessels. Judging from what the smaller one has already 
accomplished, there can be no doubt that the large one, 
possessing ten times greater power, will easily lift the largest 
class of wrecks, and thus recover a vast amount of property. 
It is, however, in aid of operations on land that we anti- 
cipate the general employment of the derrick, as in the 
execution of nearly all our large works there are almost 
constant opportunities for its advantageous use. It appears 
that the derrick was matured at about the same time as the 
hydraulic crane, some thirteen years ago ; and there appears 
to be little reason to doubt that the one will attain an im- 
portance fully equal to that now possessed by the other. 


THE NATIONAL GALLERY, 
SURELY never was nation so troubled with pictorial wealth 
as we are. Patriotic lovers of art will persist in giving 
us their art treasures, though we really do not know what 
todo with them. Some strange impulse urges us on to 
purchase pictures, though we do not know where to put 
them. All kinds of temporary expedients are resorted to 
for disposing of our wealth. It is crammed into dingy out- 
of-the-way places, or housed in deserted palaces, till fate 
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again sets it adrift to find some new habitation as best it 
may. Our pictures are worse off than our houseless poor; 
mo | can scarce find a temporary abiding place with half 
their certainty or half their security. Fate, however, with 
perverse kindness persists in bestowing them upon us, and 
we are compelled to do something with them. The Mar!l- 
borough House refuge is tenable only till November next, 
when the Turner and Vernon Collections must make way 
for the Prince of Wales. Although this event has been 
foreseen for ten years past, we are totally unprepared for it, 
and must resort to some temporary expedient to escape 
from the difficulty. The one proposed is to add to the tem- 
porary buildings already existing at South Kensington 
still another, where these collections may be bestowed 
whilst the National Gallery is being vacated for their use. 
The pictures were near being immured in Carlton Ride, but 
are now reserved for the preferable fate of having a 
“ Brompton boiler ” erected for them. ‘The Royal Academy 
is about to erect a gallery of its own ona site granted by 
Government in the area of Burlington House, and on its 
completion in two years’ time is to leave the National 
Gallery free for the national pictures, when the Turner and 
Vernon Collections are to be removed thither from South 
Kensington. ‘The Vernon Collection will then have completed 
its fourth pilgrimage since it became the property of the 
nation: how many more are in sture for it before it 
reaches its final resting-place we cannot undertake to 
say; but certainly it will not long rest in that con- 
temptible building we magnify by the name of our National 
Gallery. 

After all our boasting of our business cleverness and our 
English forethought and providence, it is a national dis- 
grace to us that we go on shilly-shallying in this way 
with our national pictures. If we were in the first stages 
of picture-love and picture-production, and had not yet 
made up our minds to be as great in this direction as in 
any other, this might be excusable; but when we have 
created a noble school of painting, are making great efforts 
to spread a knowledge of art throughout the whole of our 
community, and have long ago virtually decided that we 
will have great national collections of pictures, such a 
course is a monstrous absurdity. Had we not possessed 
our present miserably-inadequate and ill-adapted building, 
doubtless something would have been done ere this. It 
has been sufficient to afford for each successive party in 
power an excuse for inaction. The solution of the question 
now by temporarily locating our modern pictures at 
South Kensington, that they may be permanently placed 
in Trafalgar-square, is not to us a satisfactory one, and at 
best can only stave off some final and sufficient provision 
for our collections. Doubtless we shall have soon to en- 
large the National Gallery, or divice its treasures. It may 
be all very imposing and very national to locate the whole 
of our national pictures in one place. It is the recognised 
practice of the world to keep such national possessions for the 
adornment of the capital. ‘They may accumulate as in the 
Louvre to proportionsthatare perfectly bewildering, and that 
defy anything more than a scamper through their immen- 
sity. National vanity may be gratified by the collec- 
tion and parade of such monster, overgrown collections, but 
where is their utility? To students who have the oppor- 
tunity of selecting a few of the best specimens for their 
special study, they may be of great value; but to the vast 
mazs of visitors, who can give but a limited time to their 
examination, pictures so centralised and so crowded to- 
gether are all but useless. If we are to regard the use of 
our national pictures in the education of our people—the 
noblest purpose, as it seems to us, to which they can be de- 
voted—there cannot be a shadow of a doubt that a number of 
small collections, located in different parts of the metropolis, 
and scattered over our provincial towns in proportion to 
their art necessities, or to the degree in which the study 
of art is prosecuted there, would be infinitely more valu- 
able than the most splendid central collection could ever 
be. Indefinite and promiscuous picture-gazing is of very 
doubtful good, but a thorough study of a small collection of 
good examples is of priceless value; especially is it so in 
connection with stady. The location of our seventy-five 
art schools throughout the different districts of the metro- 
polis, and in the principal provincial towns, whilst it creates 
the necessity for corresponding collections of pictures, aiso 
gives the opportunity for their proper custody and exhibi- 
tion. Indeed, the necessities of these institutions have 
already largely developed the want of such collections; and 
art schools have created tastes that in the majority of cases 
have no opportunity for gratification and more complete 
development. ‘The internal economy of such institutions is 
incomplete, and far short of what is necessary, without a 
small gallery of modern pictures, as models and references, 
in connection with them. Ardent students have run 
through the whole of the Department’s course, have sub- 
mitted to a large amount of severe study, that they may 
become amateur artists; and the last link, the final step, 
preparatory to throwing themselves entirely on the resources 
of nature, is wanting. ‘The managers of such institutions 
are, at least in some cases, at their wits’ end to bridge over 
the difficulty, or escape from it. The Department has evi- 
dently recognised the want, and, by a system of loans from 
its collection, has attempted to mect it. The attempt, how- 
ever, has so far been a failure; and not, we suspect, so 
much from any want of management, as from the radical 
inefficiency of the system. It can necessarily offer no 
choice, and can give the student no opportunity of selection. 
He is far more likely to get what he does not want than 
what he does, and it is all but certain to be limited by con- 
ditions that render the loan useless. We had hoped that the 
Sheepshanks Collection would have been thrown open to 
the provincial schools, each being allowed tempor urily to 
borrow specimens of its pictures for a time. This, however, 
seems finally negatived, and by so much renders the neces- 
sities of provincial schools the more urgent and the more 
hopeless. And yet the loss of the class of students that 
needs this resource would be fatal to the majority of our 
art schools. It is only the payments of the richer amateurs 
that enable them to offer instruction to the working popu- 
The only chance of 








lation lies in making their course of instruction thoroughly | 
° | 
| 


efficient for the training of the art-manufacturer and of 
the artist alike; and unless they possess the resources to | 
effect both purposes, their existence will be ephemeral in- 
deed. There is nothing incongruous in the union, as both 
classes of students pursue a common route through the 
earlier part of their course, and only require to part com- | 
pany at a convenient and perfecily practicable point, pro- 
vided the school has the resources at command that a 
gallery of modern art would supply. 

There is yet a wider view of this question of local 
galleries. Itis one of the most gratifying proofs of the 
success of the Government scheme of art instruction that 


it has unquestionably created an appetite in the popular | 


mind in the vicinity of the various schools for the pleasures 
which pictures afford. The eager crowds that press to see 
the anuual exhibitions of students’ works is proof of this ; 
and many other symptoms are visible that corroborate this 
opinion. An educative process has been going on outside 
such schools, and numbers have sympathised with it who 
have never put down their names on its books. We have, 
in fact, created the need for a Gallery of English Art; and 
if we do not meet the want, have been expending labour 
and’money in producing irritating disappointment: when 
asked for bread we give a stone, and for a fish a serpent. 
Were we not prepared to take the second step, we had 
better not have taken the first. 

As has been before suggested, we should like to see the 
National Gallery made the receptacle for our old masters, 


| for which only its capabilities are sufficient ; and which, 


as we can only hope to have one collection of such works, 
would be properly and conveniently situated in the centre 
of the metropolis. 
exhibit to us the history of art, and illustrate its various 
stages. So placed, they would afford a central school for 
students who had time and inclination for the study of art 
in its successive developments. Our English pictures would 
thus be at liberty for disposal in another way. The Sheep- 
shanks collection is already iocated, we presume perma- 
nently, at South Kensington, Why might not the Vernon 
Gallery go to the provinces? The various Schools of Art 
would gladly find exhibition room for it ; or if such a plan 
were in some cases immediately impracticable, the facilities 
that are promised in the erection of new buildings for such 
institutions would afford the opportunity of raising local ex- 
hibition rooms, The committees of such institutions would 
gladly become the trustees for such accumulating property ; 
or, if it were more desirable, it might be invested in the 
town authorities in perpetuity for the use of the students 
in the local school, and for general gratuitous exhibition at 
practicable intervals, if not constantly. 
the frequency with which even such exhibitions were 
opened, and of the numbers of visitors as well as of the 
amount of use they were to the students of the local school, 
might be required, just as returns respecting other matters 
connected with the provincial schools are at present an- 
nually made to the Department. The art inspector could 
annually see to the custody and exhibition of such pictures 
being satisfactory at his visits for inspection. Wherever 
such pictures were not properly kept and not of local use, 
they might be forfeited, to be again redistributed as at first, 
in proportion to the number of students in the respective 
schools, 

There must be no lack of works for distribution. 
can afford twenty thousand pounds for an old master of 


artists for the education of our people. And if, whilst we 
have nowhere to put pictures that are bequeathed to us, we 
get such munificent donations as have been made to the 
nation, there can be no doubt that, with a proper use of all 
such donations, they would become far more frequent. 
Especially would this be the case if we demonstrated that 
they would be of national utility, would become the 
schoolmasters of the people, and would be made to dis- 
seminate a knowledge and love of art all over the United 
Kingdom. 


Tue Post-Orrice (Packet Servick DEPARTMENT).—£991,596 is 
the sum total required for the packet-service for the year 1859-60, 
against £988,488 Vast year, 1858-59. The following is a list of the 
contracts for the packet-service, viz.:—For contract for the hire of 
steam vessels to convey the mails to and from Liverpool and the Isle 
of Man, £850; for contract for the conveyance of the mails by steam 


| vessels to and from Holyhead and Kingstown, £25,000 ; for contract 


for the hire of steam vessels to convey the mails to and from 
Aberdeen and Lerwick, £1,200; for contract for the conveyance of 
the mails by a steam vessel between Thurso and Stronmess, £1,300 ; 
for contract for the conveyance of the mails between Southampton 
and the Channel Islands, £4,000; for contract for the conveyance of 
the mails by steam vessels to and from Dover and Calais, and Dover 
and Ostend, £15,500; for contract for the conveyance of the mails 
by steam vessels to and from Southampton, Vigo, Oporto, Lisbon, 
Cadiz, and Gibraltar, £20,500; for contract for the conveyance of 
the mails by steam vessels to and from Liverpool and Halifax and 
Boston, and to and from Liverpool and New York, and New York 
and Nassau, £176,340; for contract for the conveyance of the mails 
by ;steam vessels to and from Halifax, Bermuda, and St. Thomas's, 
and Halifax and st. John’s, Newfoundland, £14,700 ; for contract 
for the conveyance of the mails by steam vessels to and from the 
West Indies, £238,500; for extension of the West Indies contract to 
the Brazils and Bue! = Ayres, £30,000; for contract for the convey- 
ance of the mails by steam vessels on the west coast of America, 
between Panama, Callao, and Valparaiso, £25,000; for contract for 
the conveyance of the mails by steam vessels between England and 
the west coast of Africa, £30,000; for contract for the conveyance of 
the mails by steam vessels between England and the Cape of Good 
Hope, £32,400 ; for contract for the conveyance of the mails between 
Southampton and Sydney, vid Alexandria, Suez, and Mauritius, in- | 
cluding a branch from “Marseilles to Alexandria, £204,000, from 
which must be deducted the proportion to be paid by the Mauritius | 
Government, which amount, to £24,000; for contract for the convey- 
ance of the mails between Australia and New Zealand, £14,000; for 
contract for the conveyance of the mails by steam vessels between 


| England and Alexandria, Ceylon, Caleutta, and Hong-kong, in- 


cluding a branch from Marseilles to Malta, £167,125, from which 
must be deducted the proportion to be paid by the East Indian Go 
vernment, which amounts to £42,711; for contract for the convey- 
ance of the mails by steam vessels between Aden and Bombay, | 
£22,675; for contract for the conveyance of additional mails to 
India, by alternate weekly communication to Bombay and Calcutta, 
£21,000; and for allowances of Government agents on board the 
contract packets, £9,355. 





There they might most advantageously | 


Annual returns of | 


GEOLOGICAL SOCIETY OF LONDON. 
January 5, 1859. 
Prof. J. Putiurps, President, in the Chair. 
TuE following communications were read :— 


1. “On Fossil Plants from the Devonian Rocks of Gaspé, 
Canada.” By Dr. J. W. Dawson, F.GS., Principal of McGill's 


| College, Montreal. 


The plant.-bearing rocks in the peninsula of Gaspé were first 
noticed by Sir W. E. Logan in 1843. To determine these fossil 
plants accurately, it was necessary to study them in place. With 
this view Dr. Dawson visited Gaspé last summer, and carefully 
examined the localities by the aid of the plans and sections of the 
geological survey of Canada. The strata referred to have a vertical 
thickness of 7,000 ft., as estimated by Sir W. Logan; they rest 
on Upper Silurian rocks, and anderlie the carboniferous conglome- 
rates; and some beds contain Lower Devonian Brachiopods, &c, 

Among the vegetable remains determined by Dr. Dawson is a 
curious genus, termed by him Psilophyton, which belonged to the 
Lycopodiaces:, and had minute adpressed leaves on slender dicho- 
totomously-branching stems, with circinate vernation, and spring- 
ing from a horizontal rhizome, which had circular aeroles with 
cylindrical rootlets. Some of the shales are matted with these 
rhizomes. Obscure traces of fructification are observable in 
cuneate clusters of bracts. The fragments of the different parts of 
this interesting plant might easily be mistaken for portions of 
other and very distinct plants, such as Karstenia, Halonia, Stig- 
maria, Schizopteris, Trichomanites, Fucoids, X&c. The author 
describes two species of Psilophyton, P. princeps and P. robustius. 

Dr. Dawson further described a new form of Lepidodendron (L, 
Gaspianum) ; also some specimens of coniferous wood related to 
the Taxus (Prototaxites Logani), and some less clear forms belong- 
ing to Knorria, Poacites, Xe. The author also noticed the occur- 
rence of Entomostraca (Beyrichia), Spirorbis, occasional fish re- 
mains, some Brachiopods, and also rain-marks and ripple-marks 
in these Devonian beds. 

Specimens of the fossil plants from Gaspé were exhibited in il- 
lustration of this paper. 

2. “On some Points in Chemical Geology.” 
Hunt, Esq , of the Geological Commission of Canada, 
nicated by Prof. A, C. Ramsay, F.G.S.) 

Referring to his communications to other societies in which he 
had endeavoured to explain the theory of the transformation of 
sedimentary deposits into crystalline rocks, and to the researches 
of Daubrée, Senarmont, and others, the author remarked, in the 
first place, that the problem of the generation, from the sands, 
clays, and earthy carbonates of sedimentary deposits, of the 
various siliceous minerals which make up the crystalline rocks, 
may be now regarded as solved; and that we find the agent of the 
process to be water, holding in solution alkaline carbonates and 
silicates, acting upon the heated strata. Under some circumstances, 
however—such as the presence of gypsum or magnesia—such ano- 
malies might occur as are presented by the comparatively unaltered 
condition of some portions of the strata in metamorphic regions. 

Many crystalline rocks, forme rly regarded as of plutonic origin, 
are now found to be represented among altered sedimentary 
strata; and the chemical student in geology is now brought to the 
conclusion that metamorphic rocks, such as granite, diorite, 
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appear as intrusive rocks. This is chiefly owing to the pasty or 
semi-fluid state which these rocks must have assumed at the time 
of their displacement. 

The author next remarked that the hypotheses relating to the 
origin of the two great groups of plutonic rocks—those with potash 
and much silica, and those with soda and less silica—are not satis- 
factory. 

Mr. Hunt, considering that the water of the early palwozoic 
ocean differed from that of the modern seas, in that it contained 
chlorides of calcium and magnesium to a far greater extent, espe- 
cially the former, sulphates being present only in small amount, 


told o lene endl nee ie Joubtful val if | noticed that the replacement of the chloride of caleium by common 
oubtiul genuineness, and more nan doudtiul value 1 | alt involved the intervention of carbonate of soda and the forma- 
genuine, we might afford specimens of our own first-class | 


tion of carbonate of lime; and that the continual decomposition 
of alkaliferous silicates to form the vast masses of argillaceous 
sediments from the felspathic minerals of the earth’s crust, must 
have formed, and is still forming, alkaline carbonates, which play 
a most important part in the chemistry of the seas. 

The study of the chemistry of mineral waters, in connection 
with that of sedimentary rocks, leads the author to believe that 
the result of processes continually going on in nature is to divide 
the silico-argillaceous rocks into two great classes ; the one cha- 
racterised by an excess of silica, by the predominance of potash, 
and by the small amounts of lime, magnesia, and soda, and repre- 
sented by the granites and trachytes; while in the other class 
silica and potash are less abundant, and soda, lime, and magnesia 
prevail, giving rise (by metamorphism) to triclinic felspars and 
pyroxenes. The metamorphism and displacement of sediments 
may thus, he observed, enable us to explain the origin of the diffe- 
rent varieties of plutonic rocks without calling to our aid the ejec- 
tions of a central fire. 

The most ancient sediments, like those of modern times, were 
doubtless composed of sands, clays, and limestones; but, on the 
principles already laid down, the author shows that the chemical 
composition of the sediments in different geologic periods must 
have been gradually changing. Il'ustrating his views by the con- 
dition of the Canadian rocks, Mr. Hunt observes that, on the large 
scale, in the more recent crystalline or metamorphic rocks, we find 
a less extensive development of soda-felspar, while orthoclase and 
mica, chlorite and epidote, and silicates of alumina, like chiastolite, 
kyanite, and staurotide (which contain but little or no alkali, and 
are rare in the older rocks), become abundant. The decomposi- 
tion, too, of the rocks is more slow now, because soda-silicates are 
less abundant, and because the proportion of carbonic acid in the 
air (an efficient agent in these changes) has been diminished by 
the formation of limestones and coal. 

The author accepts the views of Babbage and Herschel as to the 
internal heat of the earth rising through the stratified deposits, on 
account of the superficial accumulation of sediments, metamor- 
phosing the rocks submitted to its action, causing earthquakes and 
volcanic irruptions by the evolution of gases and vapours from 
chemical reactions, and giving rise to disturbances of equilibrium 
over wide areas of elevation and subsidence. 

Mr. Hunt observes that the structure of mountain-chains, both 
those due to the uprise of metamorphosed rocks through tertiary 
and secondary deposits, and those formed of older masses of sedi- 
ment, contorted and altered, bears out the principles already laid 
down. 








A collection of 
ceous fi 


the so-called “ Kelpies’ Feet,’’ from the mica- 
agstones of North Britain, from the Museum of Prac- 
tical Geology and the Society’s Museum, were exhibited at this 
Meeting. 
January 19, 1859. 
Prof. J. Puitiips, President in the Chair. 

1. “On the Gold-ftield of Ballarat, Victoria.” By H. Rosales, 
Esq. (Communicated by W. W. Smyth, Esq., Sec. G.S.) 

Mr. Rosales described the position of the quartz-lodes (the matrix 
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of the gold) in the schists of the hill-ranges, from whence originate 
t he numerous auriferous gullies, forming ay several chan- 
nels (charriages), and the different courses of the old gold-bearing 
streams, which gradually passing to lower levels, reach the great 
areas of basalt, under which they continue their hidden course. 
To illustrate these points, the author prepared and sent a manu- 
script map of the district from beyond Buninyong to Creswick, on 
which the granite, basalt, schists, and quartz lodes were shown, 
as well as the gold-channels, gullies, runs, leads, &c., connected 
with which ninety-six named spots or diggings were carefully 
indicated. 

2. “ Description of a New Species of Cephalaspis (C. Asterolepis) 
from the Old Red Sandstone of the Neighbourhood of Ludlow.” 
By John Harley, Esq. (Communicated by Professor Huxley, 
F.G.S.) 

This new form of Cephalaspis (from Hopton Gate) is at least 
twice the size of C. Lyellii, and is further characterised by the 
position, obliquity, and magnitude of the orbits. The space be- 
tween the orbits is proportionally small, and the occipital crest 
very short. The outer enamel-layer is ornamented with tubercles, 
which, though somewhat variable, bear so close a resemblance to 
those covering the bony plates of Asterolepis, as to have suggested 
the specific name. The inner layer of the bony plate presents 
lacune and canaliculi, resembling those of human bone; and 
many of them, in the specimen described, are naturally injected 
with a transparent blood-red material, so distinctly and delicately, 
that in their minutest details the structure of canals not more than 
tobecth of an inch in diameter is beautifully revealed. 

Mr. Harley also described a more perfect specimen of Cepha- 
laspis Salweyi than the one on which Sir P. Egerton not long since 
determined the species. It was found by Mr. Salwey at Hinstone, 
near Bromyard. Associated with the C. Salweyi, the author found 
a specimen of either a dermal plate or a tooth of a placoid fish, 
resembling some Silurian fossils called Cxelolepidw by Pander. 


PARLIAMENTARY INTELLIGENCE. 





COMMUNICATION BETWEEN HOLYHEAD AND DUBLIN. 


Mr. O’Gork asked when the improved passenger and postal communication 
between England and Ireland via Holyhead, which was promised last 
session, was to be brought into complete operation ; and whether there was 
any objection to lay a copy of the contracts relating thereto upon the table 
of the House, 

Sir S. Northcote said there would be no objection to lay the contract 
before Parliament, The delay had been owing to the difficulties of one of 
the contracting parties—the Chester and Holyhead Railway Company ; but 
since the amalgamation of that company with the London and North 
Western the contract had been signed. Although by its terms the complete 
execution of the new arrangement might be delayed until January, 1861, 
yet one of the contracting parties—the City of Dublin Steam Navigation 
Company—had volunteered to complete its preparations by June next, and 
the work would be in full operation by that time. 


METROPOLITAN BRIDGES, 


Mr. Laurie gave notice that on Thursday next he should bring before the 
House the subject of toll-paying bridges in and near the metropolis, 


PIERS AND HARBOURS, 


Mr. Paull moved for leave to bring in a Bill to encourage and facilitate 
the erection of piers and harbours in Great Britain and Ireland. 

Lord Lovaine said that a Bill had been prepared by the Admiralty, which 
would, he believed, attain all the objects which the hon, gentleman had in 
view. 

Leave was then given to introduce the Bill. 

The House adjourned at a quarter to nine o'clock, 


HIGHWAYS AND ROADS, 


Mr. Hardy moved the second reading of the Highways Bill. He stated 
that the evils of subdivisions of districts and powers in the management of 
the highways and roads of the country had reached such an extent that 
there was a general agreement as to the necessity of some remedy, The 
expenditure on highways in 1856 was £2,149,703; in 1837 it was only 
£1,113,434. In about twenty years the expenditure had increased nearly 
one million, But in the same period the expenditure on the turnpike roads 
had been really diminishing. ‘The ordinary roads were at present managed 
by 17,418 persons, called surveyors ; but it was quite impossible there could 
be that number of persons qualified to act as real surveyors. Some were, 
no doubt, efficient and active men, but in general the present system had 
produced both neglect and wasteful management, with roads in a bad state 
of repair as the result. Some change in the system was evidently necessary 
In the Highways Bill of 1835, a clause was introduced called the ** voluntary 
clause,” empowering parishes to form districts and appoint a paid surveyor 
for the management of the roads, It was the object of the present Bill to 
establish by enactment the practice that was now only voluntary. In every 
case where such districts had been formed and a paid surveyor appointed, 
the roads had been improved and the rates diminished. Under this inde- 
pendent administration there had been an improvement in every respect. 
The Bill would only enact what the country was already familiar with in a 
voluntary form. ‘The principle of this voluntary plan was shadowed forth 
by Sir Robert Peel in 1850, He said it would not be impossible to divide 
the country into districts, having due reference to the great changes intro- 
duced by railways, and permit the ratepayers to have the power of managing 
the mall in the best manner and at the least expense. It had been found 
by experience that this could easily be done ; and this Bill only carried out 
the system to a greater extent. Under the different local boards now 
existing, a great number of districts have been carved out, having full 
power over their own roads. Parishes might form other districts to suit in 
with them, having the same power. By a clause in the act, boroughs that 
chose to take the management of their roads into their own hands might 
superintend them by their own paid surveyor, He had come to the con- 
clusion that, by a district board properly elected, each placing its own roads 
in the hands of a regular surveyor, the most efficient system of management 
was secured. In the meantime, if the House allowed this Bill to be read a 
second time, it would sanction this great principle, that instead of our being 
troubled with 17,000 surveyors throughout the country, who after all could 
not manage the roads satisfactorily, their number should be cut down to 
400 or 50u, each of whom acting as a district surveyor, vroperly paid for his 
services, would put the highways under his charge int« a fitting condition ; 
while they would also secure that which all conversanc with these matters 
knew was much wanted at present—viz., a proper aud t of the surveyors’ 
accounts, and a due investigation of what was done with she balances handed 
over from one surveyor to another. He proposed to defer the discussion of 
the measure in committee for a period of three weel-s, in order that the 
country might have an ample opportunity of considering its provisions, 
(Hear, hear.) The hon, gentleman concluded by moving the second reading. 

Mr. Briscoe said, that his constituents complained of the manner in which 
this Bill dealt with the rights of parishes ; and, had not the hon, gentleman 
agreed to postpone the committee on the measure for three weeks, he 
should have felt it his duty to divide the House on the second reading. 

Sir G. Pechell thought the powers at present possessed by highway sur- 
veyors were excessive, and sugyested that restrictions should be imposed on 
them by this Bill, 

Sir G, C, Lewis: As the hon. gentleman proposes to allow three weeks 
for the consideration of this measure before it goes into committee, I de 
not think it would be convenient to enter at present into any discussion of 
its details, I merely rise for the sake of saying that I entirely give my 
assent to the principle of his Bill. We have had « sreat many Highway Bills 
introduced in successive sessions into this House, all involving, in different 
forms, a union of panshes or counties into one district for the maintenance 
of the roads. That is the principle on which this measure is founded—a 
principle which has my hearty concurrence. (Hear, hear.) I would only 
state my decided opinion, that the argument which I believe has prevailed 
very generally in this House to prevent the success of previous Bills of this 
kind, namely, that the formation of a highway district, with a surveyor re- 
ceiving a small stipend, would add to the expense of maintaining the high- 
ways, is based upon an entire delusion. Experience has shown that, 
wherever that system has been tried, expense has not increased but dimi- 
nished, and that while the cost of the roads has not been greater, they have 

n more efficiently maintained. The system of districts for the mainten- 
ance of highways was adopted in the Bill brought in and carried by the 
noble lord the member for Pembrokeshire, and applicable to six counties of 
South Wales ; and after a trial of five years in that part of the country, it 
has been proved, as I can bear witness in the most decisive manner, that 
economy, and not increased expenditure, has resulted from its operation, I 
trust, therefore, that the hon gentleman will persist in his Bill, that the 
subject will receive full consideration in committee, and that this session 
may see some leyislati i on this long-vexed question. (Hear, 











hear.) I may add that, involving as it does a very large expenditure, the 
highway rates levied in England and North Wales, exceeding £1,000,000 per 
annum, this question is one which fairly demands the attentive consideration 
of the House. (Hear, hear.) 





MERSEY DOCKS AND HARBOUR BILL. 


Mr. Horsfall moved the second reading of this Bill. 

Mr Tollemache moved that it be read a second time this day week, on the 
ground that it was intended to give the Mersey Dock Board power to raise 
£300,000 on the trade of the country, when no definite plan had yet been 
settled. 

Mr. Salisbury supported the motion for postponement, and charged the 
Dock Board with a breach of faith in seeking further powers to raise money 
to improve Liverpool, and not prosecuting to completion the works at Bir- 
kenhead, as they had engaged to do before select committees of the House 
upon former Parliamentary applications. 

Mr. J. Ewart denied that any breach of faith had been committed. The 
£300,000 were requisite for promoting the interests, not merely of Liverpool, 
but of the ports of the Mersey, It was entirely a question for the com- 
mittee, and not for the House. 

Mr. Cheetham supported the second reading. The sum of £3'0,000 might 
fairly be allowed to Liverpool without detriment to the prosecution of the 
works at Birkenhead. 

Mr. Horsfall denied that there had been any breach of faith on the part 
of the Mersey Board. Onthecontrary, they had done more for Birkenhead 
than they were under obligation todo. The steam trade of Liverpool had 
doubled, the timber trade had trebled, and it was to those trades that the 
Bill had special reference. 

Mr. Lowe opposed the Bill, on the ground that it was in direct opposition 
to the understanding sanctioned by four separate committees of the House of 
Commons, that no fresh works should be undertaken on the north shore 
until the works at Birkenhead were completed. 

Mr. Henley denied that the understanding went to that length. No 
doubt it had always been the intertion of the Legislature that the works at 
Birkenhead should be proceeded with and finished as soon as possible, but 
it had never been stipulated that no public improvement should be under- 
taken at Liverpool until the Birkenhead works were, not simply in progress, 
but actually completed. He thought that the subject was one which could 
be more couveniently discussed in committee than on the floor of the House. 
(Hear, hear.) 

Sir B. Hail, as chairman of the select committee, stated that last year the 
dock trustees desired to raise £300,000, to be expended upon the Liverpocl 
side of the Mersey. At that time there was a wost distinct understanding 
come to that the sum should be reduced to £266,000, and even before that 
amount was granted the dock trustees pledged themselves that no more 
money should be expended upon the Liverpool side of the river until the 
Birkenhead Docks should be advanced almost to com pletion. Yet they now 
came forward to endeavour to raise more capital before the works on the 
Birkenhead side had been carried out. If the £300,000 which were now 
required were for the completion of old works it might, perhaps, be 
granted ; but if it were for new works he recommended the House not to 
sanction it, unless the members for Liverpool would give a distinct promise 
not to come before Parliament for more than that sum, but to use their 
best energies for the purpose of prosecuting the Birkenhead works. (Cries 
of “ No, no.”) Then he would not allow the promoters to proceed further 
with this Bill, for if faith were to be broken in this way it would be useless 
to enter into arrangements with the parties who went before committees, 
and all legislation with regard to private Bills would be fruitless and 
ridiculous. (Hear, hear.) 

Mr. Turner supported the second reading expressing his anxiety at the 
same time that the works at Birkenhead should be carried out in their 
integrity. 

The House divided, when the numbers were— 


For the second reading pn ee we oo 19) 
Against oe oe oo ee oe. «- 102 
Majority oe ee a o oe —i9. 


The Bill was then read a second time. 


TUBNPIKE TOLLS AND BRIDGES, 


Mr. Alcock rose to move an address to her Majesty, praying that she 
would issue a commission to inquire into and report as to the best means of 
abolishing the tolls on the turnpike roads and bridges in England and Wales. 
No one could be surprised at his making so reasonable a request as this after 
what had been done in the cases of Ireland and Scotland, and also in the 
case of London and six miles round it. A commission was now sitting with 
regard to the metropolis, and he did not see why the labours of that com- 
mission should not be extended to the whole of England and Wales. The 
mortgage debt on tolls was £5,586,000, the annual interest on which was 
about £208,000. The real property under schedule A in England and Wales 
was valued at £103,5C0,000, and a rate of 2d. in the pound on that amount 
would be £862,000—a sum quite sufficient to pay for all the repairs of the 
turnpike roads, besides the interest on the debt. He believed that the debt 
of £5,5000 000 might, by means of inquiries by the proposed commission as 
to what proportion of the debt was fair, be reduced to £4,900,000, Asin 
Ireland the expense of maintaining the highways had been imposed upon 
the baronies, so in England the highways should be maintained at the ex- 
pense of the parishes. It would add only 2d, inthe pound to the present 
rates to maintain all the toll-bridges and turnpike roads in England. The 
present Government was very anxious to obtain popularity, and for some 





. Measures he admitted that they merited it. He could not conceive it pos- 


sible for such a Government to throw any obstacle in the way of England 
obtaining the same advantages as had been conferred on Ireland and 
Scotland, 





Svurerneatinc Apraratus.—The inspector of steam machinery 
for the King of Sardinia has examined the superheating steam 
apparatus at Woolwich Dockyard, with the view of its introduction 
into the steam vessels of the Sardinian navy. 

Tue Navy Esrimares.—The navy estimates for the ensuing 
financial year 1859-60 have been published. The grand total sum 
which the Legislature will be required to vote amounts to 
£9,813,181, being a net increase of £961,810 on the estimates of 
1858-59, which amounted to £8,851,371. The principal increase 
occurs in the item No. 10, “ Naval stores, &c., for building and 
repairing ships,” and in item No. 8, “ Wages to artiticers employed 
at home ;” these items together figure for an increase of nearly a 
million, or £985,707; the increase being asked “to meet the ex- 
traordinary charges to be incurred during the year, in consequence 
of the additional work to be undertaken for the building and conver- 
sion of ships of war for the steam navy, and providing machinery 
for the same.” 

MACHINE-MADE Horsu-stiors. — Mr. Henry Burden, of Troy, 
in the state of New York, U.S., but who is a native of Dumblane, 
in Scotland, who was in Wolverhampton some two or three years 
ago, endeavouring to get some of the iron-masters or manufacturers 
to work, or enable him to work, his machine for making horse-shoes, 
has just succeeded in getting one erected at the Chillington Iron 
Works in Wolverhampton. As early as 1835 Mr. Burden took out 
a patent for a machine for making horse-shoes, which he im- 
proved upon in 1843, and this was turned to practical account by 
the production of a considerable number of horse-shoes. The present 
machine, however, which was patented in 1857, is entirely different 
from the former ones, and is a very remarkable piece of mechanism. 
In the previous machines the piece of iron bar of which the shoe 
was to be made was rolled into shape before being bent, and the 
pressure of the rollers being in the direction of its length, the bar, 
when it was pressed, was naturally rather extended in length than 
width, and the widening which is required at the crown of the shoe 
was not properly etlected. By the present plan the bar, after being 





heated, enters the machine by a feeding apparatus, apiece | 


of the required length is cut off, and by a stroke from a piece 
of steel, shaped like the inside of a horse-shoe, is bent, and 
falls upon a die on a wheel beneath, corresponding to one on 
a cylinder above, and thus acquires by pressure the desired shape, 
two lateral strikers at the same moment hitting the extremities or 
heels of the shoe, and drive them inwards into the required shape. 
Thence it passes between another pair of dies, where it is stamped, 
and by an ingenious arrangement is flattened from the curled shape 
which the wheel gives it as it falls at the mouth of the machine. 
The shoes thus made are remarkable for their exactness in shape and 
in the position of the holes—a most important point with regard to 
the safety of horses’ feet; and they can be produced, when the 
machine is in proper order, at the rate of sixty per minute, which is 
more than two men can forge in a day, and the superiority over 
shoes forged by hand is very striking. As the bar is bent before 
being pressed in the die, the pressure at the crown is in the direc- 
tion of the width, and hence the widening is readily etiected. The 
machine is secured by a patent in this and in most’ of the countries 
of Europe. It has been erected at Wolverhampton as a central and 
suitable place of inspection both for this country and for any persons 
on the continent who may desire to purchase it, the "inventor 
desiring to sell his patent rights in Europe. The United States 
Government purchase the shoes thus made for the supply of the 
cavalry of the States. 








RAILWAY MATTERS. 


A PUBLIC MEETING at Cambridge has expressed warm approval of 
the proposed Bedford, Patton, and Cambridge Railway. The scheme 
proposes to extend the Bletchley and Bedford branch of the London 
and North-Western Railway from Bedford to Sandy, already con- 
nected with Potton by the line established by the late Sir William 
Peel, which the company intend to purchase or to lease; thence 
the line will proceed into Cambridgeshire, passing through Hatley, 
Gamlingay, Gransden, Croydon, Longstow, Bourn, Caldecot, 
Kingston, Toft, Eversden, Harlton, Comberton, Barton, Hasling- 
field, Grantchester, and Trumpington, terminating at Cambridge, 
by a junction with the Eastern Counties Railway, at the bridge on 
the Hills-road—The Colne Valley and Halstead Railway is so far 
advanced towards completion that an engine can now traverse the 
entire distance from Chappel to Bluebridge, near Halstead. A 
party of directors inspected the works last week, and it is ex- 
pected that the line will be opened in the course of the spring.— 
The report of the directors of the Madras Railway states, that 
during the past half-year a considerable addition has been made 
to the engineering staff, The south-west line will be finished as 
fast as the permanent way materials can be carried up for it. 
On the completion of a bridge over the Palar river, beyond the 
present western terminus at Goriattum, the simultaneous opening 
of the railway as far as the important station of Salem, a distance 
of above 200 miles from Madras, will take place. By the end of 
the year the line is expected to be completed for seventy or eighty 
miles, from Beypoor to Paulghaut. The engineers are now 
engaged in the survey of the Bangalore line, which leaves the 
main south-west line near Vaniembady, about 120 miles from 
Madras, and will be about eighty miles in length. Instructions 
have lately been sent for the survey also of the branch from the 
main line to the foot of the Neilgherry Hills. The precise point 
of junction of the north-west line with the Great Indian Penin- 
sular Railway is now under consideration by the officers of the 
two Governments and railway companies. The length of this 
line from Arconum, where it leaves the trunk line at forty- 
two miles from Madras, will be 320 to 340 miles, the 
greater part of which is through an easy as well as fertile 
country, producing much cotton and indigo. Between Arconum 
and Cuddapa the work of construction is going on vigorously, 
and every exertion will be made to open it as speedily as possible. 
The trains have continued to run over the ninety-six miles of the 
line between Madras and Goriattum with regularity and without 
accident.—The report of the directors of the Ceylon Railway states, 
that the working plans and sections are complete for the first 
thirteen and a-half miles from Colombo. From the sixteenth to 
the twenty-sixth mile the survey has also been completed, and the 
plans are now before the Government for approval. From the 
twenty-sixth to the fortieth mile the surveys are very far advanced, 
and will be complete by the middle of February. Nine hundred 
men are at work on the first five miles; 360 more at Ragame 
(between the eighth and tenth miles), of whom 126 are Cingalese. 
Large quantities of tools and plant have arrived from England. 
The agents are amply supplied with funds. The course of the 
railway for about the first forty miles is definitively fixed, and by 
the latest accounts the directors learn that a large additional force 
of coolies was about to be placed upon that portion. 

RaiLway AnD CaNAL BILLS BEFORE PARLIAMENT.—It appears, 
from an official report, that the number of bills for railways in 
Great Britain now before Parliament, is 172. Of this number, 
129 bills authorise new works. New companies appear as follows: 
in England, sixty-one bills, the length of line amounting to 638 
miles; in Scotland, five bills, the length of line fifty-three miles; 
in Ireland, four bills, the length of line seventy-seven miles. 
Existing companies bring forward in England forty-three bills, 
the length of line amounting to 154 miles; in Scotland, six bills, 
seventy-eight miles of line; in Ireland, ten bills, and 129 miles 
of line. The total length of new lines proposed is, therefore, 
1,129 miles, and there are, in addition, ninety-five miles of devia- 
tion lines, and twelve projects for the enlargement of stations, &c. 
—The Liverpool, Garston, and Allerton Railway Bill empowers the 
St. Helens Railway Company, the Manchester, Sheffield, and 
Lincolnshire Railway Company, and the Great Northern Railway 
Company, each to appoint three persons to form the Liverpool 
and Garston Railway Committee, for making a railway from the 
St. Helens Railway, near Allerton, to Liverpool, and to raise for 
that purpose £450,000 by shares, and to borrow £150,000. 
—The Liverpool Stations Junction Railway Bill incorporates a 
company with a share capital of £200,000, and power to borrow 
£70,000, for making a railway between the joint line of the Lan- 
cashire and Yorkshire and East Lancashire Railway Companies, 
the London and North Western Railway, and the St. Helens 
Railway, to be completed within five years.—A bill empowers the 
Birkenhead, Lancashire, and Cheshire Junction Railway Com- 
pany to make a railway from Hooton to Helsby, by which the com- 
munication between Birkenhead and the manufacturing districts 
will be considerably shortened. Branches are also proposed to 
Ellesmere Port and Tranmere Pool; they are to be completed 
within five years from the passing of the Act. The company may 
apply any capital which they already possess power to raise to 
this purpose, and may, with the consent of three-fifths of the 
shareholders, convert any portion not exceeding one-half of their 
capital into guaranteed stock. The company’s name is changed 
to that of the Birkenhead Railway Company.—The Hooton and 
Neston Railway Bill incorporates a company, with a share capital 
of £45,000, and power to borrow £15,000, for making a railway 
from near the Hooton station of the Birkenhead, Lancashire, and 
Cheshire Junction Railway to Great Neston. The lands to be 
purchased in three years, and the works to be completed in four 
years from the passing of the Azt.—The South Staffordshire Com- 
pany is empowered to lease its undertaking to the London and 
North-Western Company, subject to the existing lease to Mr. 
Maclean. The company may raise £25,000 additional share 
capital, and cancel and re-issue forfeited shares, and borrow £8,000 
in addition to what they are already authorised to borrow.—The 
Burton-on-Trent Railway Bill incorporates a company, with a 
share capital of £180,000, and power to borrow £60,000, for 
making branch railways to connect Burton-on-Trent and the 
breweries in that town, with the South and North Staffordshire, 
Midland, and London and North-Western.—The Midland Railway 
Bill authorises that company to extend the Erewash Valley 
Railway to their line at Clay Cross, and to make branches at 
Burton-on-Trent, and to subscribe to a new public bridge 
across the Trent at Burton. They may raise £250,000 by 
44 per cent. preference shares for the purposes of the Act.—The 
Newcastle-under-Lyme, Silverdale, and Madeley Junction Railway 
Bill incorporates a company, with a share capital of £50,000, 
and power to borrow £16,000, fur making a railway from the 
Madeley station on the London and North-Western line, to 
join the Newcastle-under-Lyme and Silverdale Railway, at Silver- 
dale. The London and North-Western Company may subscribe 
£50,000 to the undertaking out of their existing funds.—The 
North Staffordshire Branches Bill authorises the company named 
to make branch lines from Stoke-upon-Trent to Miles Bank, 
and from the Newcastle-under-Lyme and Silverdale branch to 
Knutton. The time for the completion of the branches autho- 
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rised in 1854 is extended for three years. The company are 
authorised to make arrangements with =e to their capital, and 
to create a 5 per cent. debenture stock.-— The Birmingham, 
Erdington, and Sutton Coldfield Railway Bill incorporates a com- 
pany for making a line from the London and North-Western near 

irmingham, for Sutton Coldfield, with a share capital of 
£60,000, and power to borrow £20,000.—The Sutton Coldfield 
Railway Bill incorporated a company, with like share capital 
and borrowing powers, for making a line from the Midland Rail- 
way at Saltley to Sutton Coldfield—The Weedon and Leamington 
Railway Bill incorporated a company, with a share capital of 
£250,000, and power to borrow £80,000, for making a railway 
from the London and North-Western at Weedon to Leamington. 
—The Nuneaton and Hinckley Railway Bill incorporated a com- 
pany, with a share capital of £42,000, and power to borrow 
£14,000, for making a railway from the Trent Valley line at 
Nuneaton to Hinckley.—The Oxford, Worcester, and Wolver- 
hampton Railway Bill authorises the company to extend the 
Kingswinford branch to Himley, with a branch to the Oak Farm 
Ironworks. The company is empowered to raise £157,000 
additional capital by 5 per cent. debentures, to pay off the Strat- 
ford Canal annuities —The Worcester and Hereford Railway Bill 
authorises that company to make, out of their corporate funds, a 
branch railway to the Severn at Worcester, to be completed in 
three years. 


Raitway AccipENTS.—A melancholy accident has taken place 
on the Warrington and Garston line, about 400 yards from Ditton, 
in the direction of Halewood Station. It appears ‘that the employés 
in the works at Runcorn Gap are in the habit of wending their 
way home, after the day’s labour is over, by the fields running 
contiguous to the line, and this route has thereby become a com- 
mon road with parties residingin Hale. A man named John Hoscer, 
farm servant, was attempting to proceed homewards along the line 
whilst in a state of intoxication, notwithstanding warnings W hich 
he received, and came in contact with the Great Northern. express, 
due at Ditton shortly after eleven o’clock, when his body was cut 
to pieces in a horrible manner. At the inquest, the jury returned 
a verdict to the effect that the deceased was killed on the Warring- 
ton and Garston Railway whilst in trespass, and whilst in a state of 
intoxication—The driver (John Hopkins) of the mail train between 
Manchester and Crewe, during the stoppage of the train at Chel- 
ford, in either getting off or on hisengine, slipped, fell on the line, 
and one wheel of the tender went over his right leg, completely 
severing it between the ankle and the knee. The poor sufferer was 
brought to Chester, where it was found necessary to amputate the 
limb above the knee.—Dr. Mordue has been killed through being 
knocked down by an engine while walking on the Port Clarence 
branch of the West Hartlepool Railway. A companion, Captain 
Campbell, was also much jhurt. Another man, named Walton, 
has been injured in a similar manner. This practice of walking 
on railways on dark nights is reckless and dangerous in the | 
extreme. 


Lonpon aND BLACKWALL.—The revenue account for the half- 
year shows the total receipts to be £48,774 7s. 5d., being an in- 
crease of £5,131 8s. 3d. on the corresponding period of last year; 
the expenditure £18,236 7s. 7d., or an increase of £134 Os. 5d.; 
the balance is £30,537 19s. 10d.; the interest is £6,744 8s. ; and 
the sum applicable to dividend, £23,793 11s. 10d. The balance 
to the credit of revenue amounts to £30,537 19s. 10d., and that 
after deducting £6,744 8s. for interest, there remains £23,792 
11s. 10d. applicable to dividend. Out of this sum the directors 
propose that a dividend of 3s. 6d. per share shall be declared upon | 





the 109,131 old shares, amounting to £19,097 18s. 6d.; and that | 
upon the 29,090 new shares created in 1857, which, proportionally 
to the amount paid up, are to participate with the old shares in the 
profits of the past half-year, a dividend of 3s, 2d. per share shall 
be declared, amounting to £4,605 18s, 4d. 


Nortu Lonpon.—The net revenue, after deducting all expenses 
and debenture interest, amounts to £24,559. This sum is £3,668 
in excess of the net balance at the same period last year, and is 
sufficient to pay a dividend at the rate of five per cent. per annum, 
leaving £850 to be carried forward to the current half-year’s 
account. It is expected that the Hampstead Junction Railway will 
be completed and opened during the ensuing summer, and a con- 
siderable accession of traffic may be looked for, arising not only 
from the locality actually traversed by the new railway, but in 
consequence of its affording improved meaus of running trains to 
Kew and Richmond and the South-Western districts. The arrange- 
ments for working the Hampstead Junction Railway have not yet 
been determined on; but should it be thought desirable that this 
company should undertake the work, additional engines and carriages 
will be required, and it will be necessary to raise additional capital for 
that purpose. With regard to the late accident on the line, the matter 
had been investigated by the directors and the officers of the Board of 
Trade, and it appeared that no serious blame was imputable to any 
one, but that it had occurred in consequence of the density of the fog, 
and owing to the defective working of some signals which were in- 
tended to be self-acting. A large sum had been set apart for com- 
pensation ; in fact, a larger surn than had been paid out. There 
was no serious prospect of diminution to any future dividend from 
that accident. 


Vae or Nrato.—The capital account shows that £983,983 
had been received, and £954,207 expended, leaving a balance of 
£29,775. The revenue account for the half-year ending the 
31st of December last showed that £42,103 had been received, and 
£24,921 expended in working the traffic, £6,658 for interest on 
loans, and £440 for Aberdare guarantee, leaving a balance of 
£10,806. To this sum is added £67; from the preceding half- 
year. making a disposable sum of £10,153, of which the proposed 
dividend—3 per cent. per annum less income tax—will absorb 
£10,016 and leave £137. 


Nortu Eastern.—The total sum received on share capital to | 
the 3lst of December last amounts to £14,871,034, on debentures 
to £7,401,355, and on debenture stock to £61,137, making to- 
gether £22,333,526. The expenditure on the Berwick lines 
amounted to £11,836,354, on the York lines to £5,866,986, on | 
the Leeds lines to £2,678,631, on the Malton and Driffield to | 
£334,360, on the Thirsk and Malton to £53,000, and on joint 
account to £1,696,358 ; total, £22,462,689, leaving a balance 
against the company of £129,163. The report of the directors 
states that the gross receipts for the half-year ending on the 31st 
of December last amounted to £961,569, and the working expenses 
and other deductions to £456,286, leaving the net receipts 
£505,283. The gross receipts for the corresponding half of 1857 | 
amounted to £980,389, the working expenses and other deductions 
to £475,010, and the net receipts to £505,379. A decrease in the 
gross receipts of the past half-year is shown of £18,820, and in 
the expenses of £18,724, as compared with the corresponding half 
of 1857, the effect being to leave the amount of net receipts | 
about the same. The expenditure of £456,286 includes £9,689 
for Government duty, £19,031 for rates and taxes, and £55,000 | 
for the permanent way renewal fund. The reduction in the work- 
ing expenses has been chiefly under the heads of locomotive power 
and general charges. The disposable balance of the Berwick 
revenue accounts amounts to £169,322, out of which | 





| necessary. 


the directors recommend a dividend on the ordinary stock 
and shares of that section at the rate of 4} per cent. per 
annum. The disposable balance on the York revenue account 
amounts to £67,847, out of which a dividend on the ordinary 
stock of that section is recommended at the rate of 4 per cent per 
annum. The disposable balance of the Leeds account amounts to 
£17,863, out of which a dividend at the rate of £2 7s. 6d. 
cent per annum is recommended. On the Thirsk and Malton 
revenue account the disposable balance is £1,254, out of which a 
dividend at the rate of 4 per cent. per annum is recommended, 
all the dividends to be payable on the Ist of March.—lIt is pro- 
posed to open the Tyne Dock to the public early in March, having 
been completed in little more than three years. The water area 
of the dock covers forty-eight acres, and it possesses capabilities 
for the shipment of coal unequalled in any other dock in the 
united kingdom. 

Souta Wates.—The directors state in their report that the de- 
pression in the trade of the country has continued to exercise an 
injurious effect upon the traffic during the past half year. The 
receipts during that period amounted to £173,667 as against 
£188,505 for the corresponding half of 1857, showing a decrease 
of £14,838. The balance of £50,995 will, after meeting all pre- 
ference charges, admit of the payment of a dividend at the rate of 
24 per cent. per annum. The expenditure charged to capital 
during the half-year has been limited to £24,063. The capital 
remaining to be issued under the powers of the Act of 1855 amounts 
to £379,980. Ofthis sum the directors propose at present to raise 
about £200,000. The capital is required to meet liabilities 
already existing, and for the construction of works rendered neces- 
sary to meet the demand for increased accommodation, more par- 
ticularly at Milford Haven. The capital account shows that 
£4,490,549 had been received, and £4,457,705 expended, leaving 
a balance of £32,844. 

Great Nortuern.—The half-yearly report states that the total 
expenditure of capital up to the 31st of December last, including 
£45,608 during the past half-year, amounted to £11,406,053. 
The gross receipts from all sources of revenue for the half-year 
ending the 31st of December, 1858, amounted to £670,467, and 
for the corresponding half of 1857 to £657,844, showing an 
increase of £12,623. The total expenditure in the past half-year 
amounted to £339,543, and for the corresponding half of 1857 to 
£341,213, showing a decrease of £1,670. The revenue available 
to meet fixed charges and dividend amounted to £330,924. To 
this is added the amount due by the Eastern Counties Railway for 
the Royston and Hitchin rent, £8,400, and the balance from last 
half-year, £375, making for the half-year ending the 3lst De- 
cember last, a total of £339,699 against £325,7 58 for the corre- 
sponding half-year of 1857, showing an increase in the disposable 
revenue of £13,941. From the £339,699 is deducted £192,663 
for rent and fixed charges, including interest on mortgage deeds, and 
preference dividends, leaving a balance of £147,036 for dividend on 
the original and A and B stocks, The dividend may, therefore, be 
declared on the 19th inst. at the rate of £6 2s. 6d. per cent. per annum 
on the original undivided stock, and upon the A and B stocks to- 
gether at the same rate. The original stock will then have received 
for the year 1858, £4 15s, per cent., leaving a balance of £136. 
Matters of account between this company and the Manchester, 
Sheffield, and Lincolnshire Company have been disposed of by the 
payment to the latter of £25,000 for the permanent use of their 
station at Sheffield for passengers and goods. Mr. W. M. Brydone, 
the engineer, states that the permanent way has been maintained 
and is in a fair state of repair, renewals having been from time to 


| time duly effected, as the heavy traffic of the main line rendered 


At this time the rails of one-fourth of the main line 
have been replaced, the system of fishing the joints having been 
adopted in the renewals. The capital account shows that 
£11,710,330 had been received, leaving a balance of £304,276. 
The estimate of liabilities and assets on the 31st December last 
shows that the assets of the company amount to £463,869, and 
the liabilities for works, working stock, land purchases, and law, to 
£91,290, leaving a balance of £372,579. The gross receipts on 
the line for the half-year ending the 3lst of December, 1852, 
amounted to £361,051, or £50 per mile per week, the working 
expenses to £159,199, or 44°09 per cent., and the net revenue to 
£201,852. The gross receipts on the same length of line for the 
half-year ending the 31st of December, 1858, amounted to 
£670,467, or £91 per mile per week, the working expenses to 
£339,543, or 50°64 per cent., and the net revenue to £330,924. 
During the same time the preference charges and interest on loans 
increased from £147,548 to £192,663, and the dividend from the 
rate of £2 10s. per cent. per annum for the half-year to £6 2s. 6d. 
per cent. per annum for the corresponding half-vear. 

LonDON AND NortH -WEstERN.—The report of the directors to be 
submitted to the half-yearly general meeting of proprietors to-day 
has just been issued. The statement of receipts and expenditure 
exhibits for the past half-year the following results :—Receipts 
from passengers, parcels, mails, &c., £814,665, being a decrease of 
£95,593 as compared with 1857; ditto from merchandise, &Xc., 
£767,197, a decrease of £4,605. The working expenses are 
£657,052, or £12,271 less than for 1857. The continuance through- 
out the past half-year of severe competition at very reduced rates 
for the traffic between London and Lancashire, and the depressed 
state of trade, together with the absence of any extraordinary source 
of revenue, such as that derived from the Manchester Exhibition, 
have caused the receipts of the past half-year to compare un- 
favourably with those of 1857. In the working expenses con- 
siderable economy has been effected under various heads, especially 
in the cost of fuel, and in the consumption of stores generally; but 
the necessity forced upon the company of keeping up numerous 
trains at high rates of speed, in order to retain the traffic, has 
prevented any large saving in the total expense of the half-year. 


| The directors in announcing the retirement of Captain Huish from 


the position of general manager, avail themselves of the opportu- 
nity of publicly expressing their sense of his great ability, integrity, 
unwearied industry, and devotion to the interests of this company, 
for the lengthened period of eighteen years, during which he held 
the office. Mr. William Cawkwell has been appointed to succeed 
Captain Huish. The directors request a vote of the proprietors for 
various works of which the estimated cost is £22,445. ‘Tine state- 
ment of the half-year’s accounts to Dec. 31, 1858, shows the net 
proceeds to be £528,457 10s. 2d.; to which add the balance 
carried from the last account, £5,925 10s. 2d. ; showing a disposa- 
ble balance of £534,383 Os. 4d.; dividend recommended, 
£511,186 14s. 5d.; balance to be carried to next account, 
£23,196 4s. 11d. 


annum, carrying forward a balance of £23,196 4s. 11d. 

BristoL AND Exeter.—The report of the directors states that 
the consolidated stock on the 31st of December last amounted to 
£2,022,460, the preference stock to £804,574, and the debentures 
to £878,730. Of the total receipts, the sum of £95,653 remains 
| unexpended. The balance of revenue account, including the sum 
| of £3,358 brought forward from the previous half-year is £66,674, 
and the directors recommend a dividend at the rate of 5 per cent. 
per annum for the half-year, carrying forward a balance of 


£16,112. 


TRAFFIC RETURNS. 









Week Miles 

ending open. 1859. 1858, 
Ballymena and Portrush ......see0+e0... Feb, 5 212 237 
Bristol and Exeter......... a © 188 -- 4,972 
Cork and Bandon .. . Feb. 12 20 225 224 
Cork, Blackrock, and Passage ee ecose Jan, 29 6 202 183 
Kdinburgh and BEET ctttsasensenices » @ le 5,362 4,725 
East Anglian .....0sesessscceseccce _ 
Bast Kemt ..cccccccccccccccescsccccoccce PO § — 247 a 








East Lancashire ......+ 
Eastern Counties ....... 
Edinburgh and Gl. evcccece 
Glasgow and South-Western . 
Great Northern ....++++.- — 
Great Western ......- 
London and Blackw ail . 
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London and North-Western... «ee Feb. 13 791 61,443 57,557 
London and South-Western.. .......... oo op 13 237 127 0,956 
London, Brighton, and South Coast...... 12 202 10,861 9,870 
Lancashire and Yorkshire sesteseveve Feb, 13 290 23,629 20,439 
Manchester, Sheffield, and Lincolnshire... ,, 13 — 9,721 793 
Manch., So. June, ., and ee, » 13 173 798 8,687 
Midland cocccccs sess ssocesccese severe » 13 614 32,278 20,088 
Midland Great Western . » 13 177 3,819 3,569 
Newport, Abergavenny, and Hereford oe 9 Wi 50 1,344 1,151 
North British ....... erosecccccccescoess gp 13 149 5,079 4,606 
North London... ........eee0eeees 6 — 2,153 2,221 
North Staffordshire 6 — 7,051 6,270 
North Devon 6 35 356 385 
North Eastern . eves 12 +736 32,534 31,35 

Oxford, Worcester, aengeene » 2 o4 3,794 
Se ottish Contral .. .....e-cc0e a oe 50 2,481 
Shrewsbury and Birmingham . eve - 29 1,386 
Shrewsbury and Chester .......... » we 49 2,267 
South Eastern ..ccccsesssccccssces sees » 13 302 13,820 
Scottish North-Eastern........ sosccescce 9p 5 3,320 
Waterford and Kilkenny ........ ° 1 31 251 

COLONIAL AND FOREIGN, 

Buffalo and Lake Huron ..... eo.s Jan. 23 161 841 847 
Grand Trunk of Canada .... ow» 8 8,205 8,611 
Great Western of Canada ..... wn Oe 5,726 8,011 
Great Luxembourg .,..... Seeceveccoces Feb. 13 122 1,707 ol 
Sambre and Meuse..........+. ecoce pp — 1,175 1,144 
West Flanders..... 900 600055500e00000000 » & - 05 672 





THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

2020. Kosext Ciro, Islington, London, FReperick ANGERSTEIN, 
Kennington, Surrey, and Grores Ferry, Hackney, Middlesex, * Im- 
proved mechanism for imparting reciprocating motion to machinery, and 
more especially to pumps, 

2024, MicHakL KENNEY, Queen-street, main, “ Improvements in bridges.” 
— Petitions recorded 22nd December, 1858 

68. Epwaxpv Cosnoip, Hendon, Middlesex, “Improvements in instruments 
for writing and marking, and for the preparation of certain substances 
for conversion into instruments for writing and marking, and for the 
application to useful purposes of certain products, arising from prepara- 
tion aforesaid.”—/’etition recorded 8th January, 1859, 

160. Peurk AmByorn Spares, Chancery-lane, London, “ Improvements in 
the manufacture of paper, suita le for bank notes, cheques, bills, and 
similar articles.”—Vetition recorded 19th January, 1859, 

190. Cuarues O'Hara, Esq., Upper Seymour-street, Hyde Park, London, 
“Improvements in propellers for propelling steamboats, ships, and 
vessels, "— Petition recorded 21st January, 1859 

202. Brn AMIN Temriar, Bristol, “‘ Improvements in umbrellas and 
parasols,” 

204. Micuag. Henry, Fleet-street, London, “ Improvements in machinery 
or apparatus for manufacturing corks and bungs "—A communication 
from Messrs. Dalverny and Thouzellier, Sommitres, France, 

206. Tuomas WEBSTER RAMMELL, Spring- gardens, London, * Improvements 
in at ph 1 » and the structures, tubes, machinery, and 
apparatus applicable thereto.” 

208. Ricuarp Barrer, St. Ann's Hill, Blarney, Cork, “ Improvements in 
heating and ventilating buildings, and in apparatus connected therewith.” 
—Petitions recorded 22nd January, 1259. 

209. Witttam Couterr Homersnam, Adelphi-terrace, Strand, London, 
* Improvements in floating gridirons or stages for repairing ships or 
other vessels.” 

210, Rosert Musuet, Coleford, Gloucestershire, “Improvements in the 
manufacture of cast steel and iron.’ 

211. Rosgrt Musuert, Coleford, Gloucestershire, “‘ An improvement in the 
manufacture of cast steel.” 

212. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘ Improvements 
in pumps.”—A communication from Francois Ruff, Paris. 

213. Joseru Laupersav, Paris, ** Improvements in air engines,” 

214. Joun Surry and Witttam Henry Samira, Upper Fountain-place, ~~ 
road, London, “ Certain improvements in manufacturing paper, and in 
producing watermarks, patterns, figures, letters, and devices thereon, 
and in the construction of the mechanism employed therein.” 

215. Joun Savory and WittiAM Ropert Barker, New Bond-street, London, 
** Improvements in bottles for medicines and poisons.” 

216. Joun Fow.er, jun., Cornhill, London, Rossrt Burton, Kingsland, 
Middlesex, Davip Gree, New Cross, Kent, and Jeremiah Heap, New- 
castle-on-Tyne, ‘‘ Improvements in agricultural implements, and in appa- 
ratus used for hauling agricultural implements by steam power." 

217. ARTHUR WARNER, Threadneedle- street, London, and W1muLtaAM Tooru, 
Sumner-street, Southwark, Surrey, ‘ ‘Impr ts in the f 
of iron and gases for such and other uses.” 

218. Jous Guy Proger, Trinity-street, Cardiff, and Davin Davies, Stuart- 
street, Bute Docks, Cardiff, Glamorganshire, ** Improvements in lantern 
used on board ship to signal to the steersman.” 

219. Right Hon, James, Earl of Caithness, Hill- street, London, “ Improve- 
ments in parts of the permanent way of railways.” 

220. MIcHARL Swan, Henstridge Villas, St. John’s Wood, Middlesex, “ Im- 
provements in ballasting ships, applicable also to the extinguishing fires 

“ on board ships,” 

221. WiLtiaM Tasker, jun., Waterloo Ironworks, near Andover, Hants, 
“ Improvements in ploughs. "— Petitions recorded 24th January, 1859. 

223. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in machinery or apparatus for cutting and shaping wood.” "—A communi- 
cation from Peter H, Niles, Boston, U.S. 

224. Rupotrn Bopmer, Thaives’- -inn, Holborn, London, “ Improved resin 
and resinous substances.”—A communication from Jean Creuseton, Paris. 

225. Wiuutam Curts, Oldham, Lancashire, “Improvements in the manu- 
facture of bobbins, spools, and cop tubes, and in the machinery employed 
therein.” 

226. Witttam Hopeson and Henry Hopeson, Bradford, Yorkshire, “ Im- 
provements in machinery or apparatus for preparing and spinning wool 
and other fibrous substances.” 

227. Joun Wurte, Finchley, Middlesex, ‘‘ Improvements in means or a 
ratus to facilitate respiration under water, or under the influence of fire, 
or in other situations where an artificial supply of air may be required, 
part of which improvements is also adapted to facilitate movement in or 
upon the surface of water.” 

228. WituiaM ANpDreEws, Cornhill, London, 
telegraphs.” 

229. Freoerick Joun Jones, Aldermanbury, London, “ An improvement in 
shirt fronts.” 

230. Henry BreckNe.t and Joun Drer, Bristol, “Improvements in cocks 
and valves.” 

231. Isatau Woopcock, Commercial-street, Spitalficlds, London, “ Improve- 
ments in barometer and thermometer dials ” 

232. Bexsamin Joseru Sreppine, Cross-street, Birkenhead, Cheshire, “ Im- 
provements in apparatus for generating and regulating gas, and for 
impregnating the same with volatile hydro-carbon fluids.” 

233. Cuartes Grant Keivey and Wituiam Houianp, Rock Ferry, Birken- 
head, Cheshire, ‘‘ An improved escapement for chronometers an 
timekeepers.” 

234. WiLLiaM Epwarp Newton, Chancery-lane, London, “ An improvement 








“Improvements in electric 





The directors recommend the payment of a | 
dividend for the past half-year after the rate of 4} per cent. per | 


in life preserving vests."—A communication from T. A. Diano, U.8,— 
Petitions recorded 25th January, 1859. 

235. Witttam Ricumonp ALEXANDER, Glasgow, Lanarkshire, “ Improve- 
ments in furnaces and apparatus for the manufacture of sugar, and for 

| the consumption or prevention of smoke.” 

236. Isaac HamMonp, Winchester, Hants, “ Improvements in breech-loading 
fire-arms, and in cartridges to be used therewith.” 

237. Osep Hussey, Baltimore, U.S., “ Improvements in the construction of 
ships’ blocks.” 

238. Davip GRAHAM, Wapping, | Middlesex, “ ‘An improved method of 
driving centrifugal —A ¢ tion from T. Hanning, 
Mauritius. 

230. Jonas Wetts, Keighley, and Wiit1am Cioven, Sutton, near Keighley, 
Yorkshire, ‘‘An improved coupling for railway carriages and analogue 
uses,” 

240. Freperick Cart CarisTiaAN PaULsen and ALBIN ALsine, Emmett-street, 
Limehouse, Middlesex, “Improvements in eparing beverages usually 
called punch,” 
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241. MARK FeRNANDEz, Devonshire-square, Bishopsgate-street Without, 2205. Francis Taovremes, Penzance, Cornwall, “Improvements in apply- 
London, ‘‘ Improvements in straw and hay cutters,” ing sails and keels to boats and vessels,”— Petitions recorded 4th October, 

242. James Kerr, Bedford-terrace, Trinity-square, Southwark, Surrey, 1858. ~ 
2212, Grorce H AMILTON, St Martin’s-le-Grand, London, and WILLIAM 


“Improvements in the construction of revolving fire-arms.”—/etiions 
recorded 26th January, 1>59. 

243. James Mercer, Boston, Massachusetts, U. “Improvements in the 
process of currying leather.”—A communication from Joseph Armstrong, 
Massachusetts, U.S. 

244, WiLson AGer, Khorsburg, Columbia, Pennsylvania, U.S., “ Improve- 
ments in machinery for cleaning rice.” 

245. Tuomas Hanrsuonne, Westbromwich, Staffordshire, 
metal to be used tor making journey brasses for mills, rollers, forges, and all 
kinds of shafts and machinery, and also for shipping and for bearings 
for shaits and journey brasses in general. 

246. Evisan Dixon and Henry Wuirraker, Preston, Lane ashire, ‘*‘ Improve- 
me ts in apparatus used in weaving textile febric 

247. JAMES MracuaM, Birnuogham, Warwickshire, 
and penholders.” 

248. Henry Duncan Preston CUNNINGHAM, Esq., Bury, 
Hants, “ An improvement in the rig of ships or vessels.’ 
249 Henry Rawson, Leicestershire, 

paring wool and other fibrous substances.’ 

250. James BuckinguaM, Walworth Common, Surrey, and ORGE SALT, 
Saltaire, near Bradford, Yorkshire, “ lmprovements in the construction 
and adaptation of drawing and other rollers employed in drawing and 














near Gosport, 











compressing fibres, which improved construction of rollers is also appli- 
cable in compressing fabrics.” 

251. Epwarp ‘THOMAS Ht —, Chancery lane, London, ‘f Improvements in 
the manufacture of bisc ’—A communication from Messrs, Pascal and 
Sirben, Toulouse, France. 

Geor@ek Francis Bravpury, Oldham, Lancashire, and Josep JAckson 
KiNG, Glasgow, Lanarkshire, N.L., ‘* Improvements in certain apparatus 


applicable to sewing machine 


253. Wititiam Crowriukn, teeds, Yorkshire, ‘‘ Improvements in the manu- 
facture of prussiates of potash or soda, and in recovering a us2tul 
material therefrom.’ 

254. James “GarueRCOLE, Bath-terrace, Camberwell-new-road, Barrey, 


gi improved machinery for manuficturing envelopes and paper bags.”"— 
Petitions vecovded 27th January, 1 






IGNAZIO Zac HERONI, Liverpool, Laneashire, “ An improved mode or | 
method of preventing the escape of smoke into the atmosph and in | 
the construction of chimney ‘pots’ or ‘top for curing smoky 
chimneys.” 

256. WiLtiaAM Ronertson, Manchester, Lancashire, “ A new apparatus for 
propeliing boats on canals, rivers, and lakes otf moderate depth,” 
267. George Barriuotomew, Linlithgow, N.B, ‘Improvements in shoes 





for horses and other animals such shoes 
attaching the same to the feet.” 

258. CHARLES Epwarps Amos, Grove, Southwark, 
Francis, tangor, North Wales, “Improvements in w 
engines, and their application to pumping machinery.” 

259. Farevenick Prince, New Bond-street, London, ‘* A new breech-loading 
gun.” 

260. WiLLiAM YATES, Mary-stre« 
furnaces,” 

261. Ropert Gairvitis, Mornington-road, Middlesex, ‘‘ Improvements in 
regulating the pressure of steam in steam boilers, and in preventing the 
accumulation of deposit therein,”— Partly a communication from Charles 
Nelso.. Copeland, New York 

262 Henny Watson, High Bridge Works, 
provements in the manufacture of knotter-plates, 
ture of paper.” 


requiring 


and Joun 
pressure 


Surrey, 
ater 


t, Bromley, Middlesex, ‘‘ Improvements in 


Newcastle-upon-Tyne, ‘‘ Im- 
used in the manufae- 











263. ANDkEW BarcLay, Kilmarnock, Ayrshire, N.B,, “ Improvements in 
obtaining and distributing or applying electricity and magnetism.”— Pcti- 
tions recorded 23th January, 159, 

264. Louis Lester, Glasgow, Lanarkshire, N B., ‘‘ Improvements in ex 


tracting metallic copper from the pyrites residuum of vitriol works, and 
from other substanees.’—A communication from Doctor Hasenclever, 
Aix-la-Chapelle Prussia, 

265. Josian LANE, Westbromwich, Staffordshire, 
nery for the manufacture of screws, and for tapping nuts for screws.” 

266. JAMES MacKENzi¥, Saint Martin’s-le-Gran’, London, ** Au improved 
method of operating ventilating valves, especially applicable to ventilating 
gas burners.” 

267. JoserH MARINO, 
mode.” 


*€ New or improved machi- 


Stockholm, Sweden, ‘An inodorons closet or com- 


London, 





268. Grorae Davies, Serle-street, Lincoln’s-inn, “ Tmprovements 
in apparatus applicable to measuring, regulating the pressure of, and 
consuming gas for illumination.”—A communication from J, M,. Legris, 
Paris 

269. Henry Grissent, Regent's Canal Tronworks, Eagle Wharf-road, 


Middlesex, * Improve ments in machinery for moving ships or vessels on 
slips or inclined ways 

271. JAMES MEACHAM, Birmingham, Warwickshire, “ Improvements in 
apparatus for clasping and closing books, purses, reticules, and other 
similar articles, and tor retaining and securing paper documents, letters, 
bills, and other memoranda "—? wrded 2th January, 1859. 

272. Tuomas PLUNKETT Smiri, Stanmore, Middlesex, ** An apparatus for 
guiding or directing the pen or pencil in writing or drawing.” 

274. Joun Raywoop, Wentworth, Yorkshire, ‘* Certain _ ments in the 
construction and method of working sewing machines.” 


tion 





“Improvements in 











276. James Ronertson, Glasgow, Lanarkshire, N.B., 
details, by which motive force is transmitted in machinery.” 

278. Joun Prren Booru, Cork, Lreland, ‘* Improvements in ventilati 
ships.” . Petitions recorded 3st January, 1859. 

280. Josep Grimonp, Mar Lancashire, “ Improvements in the 


manufacture of hearth rug 

282. Joun Hoskine, Catherine-terrace, Gateshead-on-Tyne, 
Tuomas Cock, Cleator Moor, near Whitehaven, Cumberland, 
ments in furnaces or fire-places.” 

286. Mary ANN Waker and Ricuarnp WALKER, 
ham, ‘‘Certain im;rovements in the manufacture of 
and in the apparatus for effecting certain parts of the same, 

288. Tos. PARAMORE PURSSGLOVE, Battersea, Surrey, ‘* Improvements in 
barometers, 

292. CuarLes CRockrorD, 
producing metallic sulphates 


Durham, and 
** lLapprove- 


Graham-street, Birming- 
percussion caps, 





Holywell, Flintshi **A mode or method of 

















294. Evwarp HAMMonD BrntaLL, Heybridge. near Maldon, Essex, * Im 
provements applicable to machinery for ¢ ling or pulverising various 
substances.” —fetitions led Ast Febi » 1850. 

£96. Epwarp Eis ALLEN, Brompton-row, Middlesex, ‘* Improvements in 
stereoscopic ap atuses.” 

298. Ropert Lancaster, Orrell, near Wigan, Lancashire, ‘* An improved 
mode of ventilati: val uid other mines.” 

300. Josep Rock Coorer, Birmingham, Warwickshire, ‘* Improvements in 
breech loading fire-arms.” 

302. Joun BuNncurr, Birn tingham, Warwic Kshire, ** Improvements in the 


manufacture of eyes or fastenings for stair rods,” 
304. Joun Hirst, jun., and James Hotune@wortil, Dobscross, 
Yorkshire, * Improvements in the construction of power looms 
306. Hexky Faipuinetos Kemp, and WILLIAM SKEY, Koot Distillery, Louth, 
Lincolnshire, **An improved food for cattle,” — Pefitious recorded 2nd 
February, 1859, 


Saddleworth, 









“ An improved 


“ Improvements in pens 
| 


** Improvements in machinery for pre- | 


and in the means of | 


Henry Nasu, Poplar, Middlesex, * Improvements in locks,” —Fetition 
recorde { 5th October, 1858. 
2221. CukistopHeR Hitt, Great Western Railway, Chippenham station, 
‘Improvements in omnibuses, and in apparatus for upholding the 
windows of omnibuses and other carriages ” 

222). CHARLES Bayiis, Poultry, London, “ An improved mode of con- 
structing and arranging under-ground chambers, in populous cities or 
towns, for the rece prion of gas and water pipes and telegraph wires.” — 
ons recorded 6th October, 1358 

oon ALD NICOLL, Reg: mt- street and Cornhill, London, ‘ Improve- 

sts in the manufacture of cloaks and other gariwents, and for their 

application to purposes to which they have not hitherto been applied, 

%. JEAN CLAUDE NouVEAU, Rue Sainte Appoline, Paris, ‘* Improvements 

in stopping or stoppering bottles, and other vessels containing non- 

gaseous liquids 3 

2230. Davip Nayion, Stockport, Cheshire, ‘‘ Improvements in looms for 
weaving carpets and other fabrics, and in end methods of manufacturing 
the same.”— Petitions recorus te October, 155: 

Joze Luis, Welbeck-street, Cavendish- conare, 

t and stamping press.”—A ¢ seonumian mn. 

2235. JAMES Leercu, Margaret-street, Cavendish-square, London, “ An im- 
proved method of ‘constructing fire-arms.” 

2236. EDWARD VILLIERS RippinctLie, Chorlton-upon-Me dlock, 

Manchester, “ ‘The improvement of fire aris and artillery.’ 

Tuomas WALLER, lane, Ratcliff, “Improvements in stoves and 
fireplaces, for the prevention of smoke, and the better ventilation of 
apartments,” 

2242. Tuomas Roperts and JouN DaLe, Mancheste ry 

xia and other alkalies. 














London, ‘‘ A new cut- 











Greenhays, 





hose- 





| 





€ 


“An improved pro- 








ce-s for obtaining salts of » 
2244, ALFRED FELTON lane, Spitalfields, London, “ ‘ Improvements i in 
| instruments used for inserting and fixing metal eyelets.’ 
FREDERICK WILLIAM GERHARD, 






London, 











| 2247. Tichborne-street, Haymarket, 
} ‘Improvements in the manufacture of aluminium and sodium.”—J/c- 
| ditions recorded 8th October, 1858 
ci 2252. WituiAM Crorrs, Lenton-terrace, Park-side, Nottingham, “ Im- 
provements in the manufacture of fabrics by bobbin net, or twist lace 
machinery,”—Veition recorded 9th October, 1858. 
2259, Josep Beatriz, Lawn-place, South "Lambet! , Surrey, “ Improve- 
| ments in locomotive and other steam engines.”—Petit recorded lth 
Octo er, 1858 
2269. Joun Fietp SwINBURN, Birmingham, “Improvements in fire-arms.” 
-Petition vecorded [2th Uctoter, 1558. 
| 2280, Rosert Rivey, Low Wortley, York, “ Improvements in safety cages 


| 


for mine shafts. 









2283 ANTON Benpba, Basinghall-street, London, “Improvements in the 
manufacture of models of the human and other figures, to be used as 
toys for tuition, and for other purposes.”—A communication.—/ctitioiu 





ve 113th Uctob 1858. 
2 91, ‘Thomas INGRAM, sradford, York, ‘ Improvemer nts in nieans or appa- 
ratus for signalling between the parts of a tra ain of carria 
WILLIAM CL hancery-lane, London, ‘* Improvemen ts in tanning 
hides, and in apparatus employed therein.”—A communication from 
Antoine Louis Adolphe Favier. 















| 2204. Henry Martin, Old Kent-road, Surrey, “ Tmpri wvements in sepa- 
| rating starch from gluten in apparatus used ‘therein, and also in preparing 
| cement from gluten.”—VPetitions recorded 14th Uctober, 1858. 

2306. GronrGe TOMLINSON Bot SFIELD, Loughborough Park, Brixton, Surrey, 





** Improvements in machinery for cutting the threads of wood screws,” 
A communication from New York, United States.—/’et orded 15th 
, 1858. 

Kicharkp ARCHIBALD Brooman, Fleet-street. London, ‘‘ Improvements 

in the manufacture of small chains and links for the same.”—A commu- 

} nication from H, Jesson, of Paris, 

2326. ALPRED WILKS Diayson, Plumstead, and CuarRLes RicuarD BINNEy, 
Woolwich, Kent, Tmprovements in submarine telegraphic cables.”— 
Petitions recorded ctober, 1858. 

2338. JouN GRAN Hyde Park-stree 
structing aud arranging ovens suitable for baking bread. 


corded Wth October, 1858 


wn TE 











con- 
win re 





+t, London, ‘Improvements in 
mm Pet 








2364. Roperr Kennepy and James ArmsTRonG, Lisburn, Ireland, “ An 
improved kiln for drying gr in.” . 
2365, CHARLES CLAY, Walton Grat Wakefield, York, “‘ Improvements in 








ap I rats for he wag scarifying, and cultivating land.”—JLetitious re- 
ded 22nd Octol 1858. 
2387. dail G }ODFELLOW, 


steam engines.”—J/’cti ion recorded 27th Ox 








Hyde, Cheshire, ‘‘ Certain improvements in 
tober, 1358. 





2410. JAmes Samiti, Bristol, ** Improved hats and coverings for the head.” 
Prtition recorded 28th Vctoher, 1853. 
2487. WiniiAM ZikkvoGEL, Hettstadt, near Eisleben, Prussia, ‘ Improve- 








ments iu apparatus for distilling products from bituminous coal, serist, 

eat, and other like substances.”— Petition recorded 6th November, 18-8, 

3. EMILE ALCAN, Coleman-street-buildings, London, *‘ An improved 

method of treating, of preparing materials to be manufactured into paper 

applicable to lie-washings in general.”—A communication, —Letition re- 

corded 8th November, 1858 

2648. Ropert Netson, New York, U.S 
raising and lifting water and other 
vem’ er, 1858 

2809. Manc ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, “ An 
improved apparatus for ascertaining and registering the work of certain 
kinds of lever balauces.".—A communication, — Pe 
December, 1858 

2008. SAMUEL HUNTER, 
struction of anchors. 











io Improvements in apparatus for 


” 
liquids.” —Peition recorded 22nd No- 








tition recorded 7th 
Newcastle-upon-Tyne, ‘‘ Improvements in the con- 


”"_ Petition recorded 20th De , 1858. 









2954. Joun Rapiey, U ang Sackville street, Dublin, ** An improved cook- 
ing apparatus.”—Petif tie VECO Tth Decewmbe 5 

2095, SAMUEL STEPHEN BATESON olton-stree ‘air, Lanten, *“*Im- 
provements in generating steam.”— Pet decent , 1858. 


68. Epwakp CospoLp, Hendon, Middlesex, ** Improvements in inatramente 
for writing and marking, aud for the preparation of certain substances 
for conversion into instruments for writing and marking, and for the ap- 
plication to useful purposes of certain products arising from preparation 














aforesaid.” — /’etition recorded Sth January, 1859. 

82. Bensamin Rosen, Yarmouth, Nova Scotia, ** 5g tmnt in the ma- 
chinery for working pumps.’ Peition recorded Lith Je » 1859. 

WituiaM ‘TASKER, jun., Waterloo Ironworks, near Andove r, Hants, 
Improvements in ploughs,” — et led 2At j 1850. 


224. Ruvoteu Boomer, Thavies-inv, Holborn, London, ry ie ved resin 











and resinous sub es A communication from M, Jean Creuseton, 
Paris.- /’ eecorded Wth January, V359 
237. OBED a SSEY Baltimore, U.S., “Lmprov ments in the construction 


of ships’ bloeks.”—Petition reco: ed 26+ 1850, 

250. JAMES Buc CKINGHAM, Walworth Common, Surrey, 1 GkorGE Sat, 
Saltaire, Bradford, Yorkshire, * Improvements in the constraction and 
adaptation of drawing, and other rollers employed in drawing and com- 
pressing fibres, whic hy improved construction of rollers is also applicable 
in compressing fabrics,”’— Petision re ad it » 1859. 

261. Robert Gnrirritius, Mornington-road, tion “ Linprovements in 
regulating the pressure of steam in steam boilers, and in preventing 
the accummulation of deposit therein,”—Partly a communication from 


























- ‘ P he 's Nelso ‘opelan New York. 
Invention protected for Six Months by the Deposit o° a Complete Pay As han ogy hilmarnoch, Ayrshire, N.B., “Improvements in 
Specification. obtaming ar distributing or applying electricity and maguetisin,”’—Peti 
». JACQUES MArIx Epovarp Masson, Rue des Fossés, St. Thomas tu ri e Sov. 
Evreux, “ Improvements in apparatus to facilitate working under water.” | 504 JouN ‘iu RK un tid James LoLLINGWoRTH, Dobscross, Saddle- 
— Deposited and recorded Ath d i , 185. worth, Yor kshire ¥ Lupri ements In the construction of power looms.’ 
i’ i 4 he issu 
325 JAcQues “Mar BE Epovarp MASSON, Rue des Fossés St. Thomas, 
Patents on which the Stamp Duty of £50 has been Paid. | Evreux, France, “ Lin wAberer sree. keraaahaaaaas litate workiug under 
Joun Suagne Cromarte Hrywoov, Battle- bridge, Middlesex, water."—Petiti saat oii : Ty, 1850. 
Groner LLoy reat Guildfora-street, Southwark, Surrey. —Dated id And notice is hereby given, that all persons having an interest in oppos- 
February, |856. oue of such applications are at liberty to leave particuars in writing 
356. HENRY Bessemer, Queen-street-place, New Cannon-street, ndon.— jections to such 3 said cnilce of the Commis 
Dated i2th February, 1806 | twenty-one of the ¢ (and of the 
359. RicuakD ARCHIBALD BROoMAN, Fleet-street, London.—Dated 12th | h this notice 
February, 1850. .* c = 
345. Joun WALLACE DUNCAN, Grove End-road, St. John’s Wood, Miedlesex. | 
—Dated 9th February, 1856, : en i List of Specifications, published during the week ending 
egg x, Stocks Bridge, Peniston, Yorkshire.—Dated 13th llth Fe bruary, 1859. 
363. Joun MILLS, a, Lancashire,—Dated 15th February, 1566, | xd 5 149 , Gd. ; 1496, Sd. ; 1 
380. WaLTER McFAaRuaNe, Glasgow, Lanarkshire, N.B,—Dated 1th Feb | 
ruary, 1856. 
$85. EpmuND Morewoop and Gronos Roerrs, Enfie'd, Middlesex.—Dated 
14th February, i856 | 
403. Hyam Jacus Hyams, Stanhope-street, Hampstead-road, London.— | 


Dated 16th February, 1556. 
405. ALFRED Vincent Newron, Chancery 
—Dated 18th February, | 
$90. EpouAkD Deiss, Paris 


lane, London.—A communication. 
—Dated ith February, 1556. 


Notices to Proceed. 
2198. Joun Cuarrett Houmay, Loundon-street, 
Houman, Grafvon-street, Fitz: oy-square, Lo. don, 
forte action.”—Fetitivn recorved 2nd Vctobr, 1858 
2201. RickarpD Do.sy and Joun Gates, Liverpool, 


and Epwarkp WALTER 
*An improved piano- 


Lancashire, ‘‘ An im- 


proved process of transfer printing, and ornamenting on glass and other 
transparent substances,” 





Loa ), Sd. ; 
-, 1500, 3d. ; 


; 1576, dd. 


15.0, Sd. ; 
1561, 3d. ; 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-ottice, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Oilice, ° 





| Te ArcuireLaGo TeLeGrapu.—The submarine line between 
| Syra and Constantinople is expected to be soon at work, 








1756, T. 


Including Railways and Plant, Road-making, 


1748. C, 


1770. 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, &c. 
1749. W. B. B. Harvey, Brixton, “ Fly or screw presses."—Dated 2nd 
August, 1558, 

According to this invention the screws of such presses are connected 
with the piston of engines which make partial rotations within the 
engines. ‘he engines are worked by steam, air, or other fluid. The 
form of the partial rotary engines used may be varied ; but it is preferred 
to use an engine of the following construction:—The two pistons of an 
engine actuating a press work in a hollow ring chamber, and they give 
motion to an arm or crank which embraces the screw shaft, but allows 
it to slide, but not turn within it. The arm passes through and moves 
in a slot or opening on the inner surface of the hollow ring. The screw 
passes through and works in a fixed female screw, and at its upper end the 
screw has fixed thereon a fly-wheel, and the screw and fly-wheel are 
upheld by a spring or springs, so as to keep such parts from descending 
except when actuated by the engine. Provision is made for admitting 
steam, air, or other fluid to flow into and from the hollow ring in which 
the piston or pistons move, and suitable valves and passages are used to 
regulate the inlet and outlet of the fluid employed. 

1751. E. Hrywoop, Liverpool, and W. Heywoop, Manchester, 
pisions.”—Dated 2nd August, 1858. 

This invention consists in an improved mode of applying springs to 
the wedges acting on the wearing rings of pistons to keep them in con- 
tact with the internal surface of the cylinder within which the piston 
works. The wearing rings are each made in two segments. A wedge 
is inserted between the ends of the segments at one side, and a centre 
Pivot is or may be applied between the other two ends. This pivot pre- 
vents the escape of steam into the body of the piston. The wedge is 
made with an internal projection, which is acted upon by a coiled spring ; 
by this means a constant pressure is kept up on the wearing ring. The 
joints of the two weaving rings are put together, so that the said joints 
cross each other in order to prevent the escape of steam through the 
piston. The wearing rings are held in position by the end of the wedge 
fitting between the lugs on the body.— Not proceeded with. 

** Apparatus applicable to steam 





“ Metallic 


GREENHALGH, Bury 
boilers.”—Dated 3rd August, 1858, 

This invention consists, First, in an improved apparatus which is 
applicable to steam boilers, and by which the supply of feed-water is 
regulated. Secondly, in an improved apparatus by means of which 
notice is given when the water of a steam boiler descends below a 
certain level. And, Lastly, in an improved apparatus for allowing steam 
to escape when the pressure in the boiler exceeds the required limits, 
part of which forms a mercury safety valve, Tuese improved apparatuses 
cannot be described without reterence to the drawings, 


Lancashire, 











Ciass 2.—TRANSPORT 

Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

NESS, HC. 

MORTIMER, South Carolina, ‘‘ Apparatus for raising and lowering 

ships’ boats.” —A communication. —Dated 2ud August, 1853. 

In carrying out this invention the lower blocks of the ordinary davit 
tackles have attached to each of them a metal ball or globe which fits 
into a corresponding socket fixed to the boat, and these sockets are so 
placed that whilst the weight of the boat is on the tackles the balis 
remain firmly held by the sockets; but when the weight of the boat is 
taken off the tackles by the sea, the balls fall freely out of the sockets, 
and the boat goes free; thus the aifficulty that at present exists in 
unhooking the tackles and the danger consequent thereon are avoided. 
Iu order to prevent the balls falling out of the sockets, before it is 
required to release the boat each socket is provided with a catch, which 
retains the ball in the socket even when the weight of the bolt is taken 
off the tackles until the catch is withdrawn.—Not proceeded with. 

2. H. Greaves, Westminster, “ Constructing streets, roads, and ways.” 

— Dated 2nd August, 15538. 

The patentee forms the foot pavement—the level of which may, as 
usual, be higher than that of the road—of open work plates or grids of 
cast iron, supported in such manner as to leave a space beneath along 
which the pipes for conveying the gas and water supplies may be con- 
veniently laid, and which will receive the mud, &c., which may fall 
through the openings from the upper surface of the pavement. The 
open work plates or grids above named may be cast is: chills, in order to 
give them increased hardness, and may be so formed as to admit of 
in order that when one surface is worn smooth 
brought into use. The curb, which is also 
constructed in the form of a_ hollow 
surface channel, or pipe, having openings along its sides to admit the 
water from the roadway and foot pavement, and communicating 
at short intervals with tanks sunk to a lower level for the purpose of 
receiving the more solid matters which may be carried off with the 
water. The pipe or channel curb may, in some cases, be formed with 
one edge rail of a tramway attached thereto, the other rail of which 
may be laidin the roadway, and also formed as a pipe or channel as be- 
fore described. By these arrangements the storm or surface water 
may be kept comparatively pure, and conveyed as required apart from 
the sewage of dwelling houses, &c., which is to run into suitable tanks 
situated at intervals along the line of road or way, and from thence to 
be pumped up into a pipe, or pipes supported on columns, along the 
centre or sides of the road, This pipe or pipes is made to carry a 
line or lines of railway (accessible at intervals by steps or otherwise from 
the street level) upon which carriages may travel for the purpose of re- 
lieving the road below from a portion of its traffic. The columns be- 
fore-named may also be made available for supporting other pipes for the 
conveyance of gas, water supplies, and telegraphic wires. 

J. W. Gites, Sydney, New Wales, 
Dated 4th August, 18538 

This invention consists in a mode of applying screw or submerged 

propellers to vessels. For this purpose, in place of applying such a 

propeller to a vessel as heretofore, it is applied at or about the centre 

of gravity of the vessel, the shaft of the propeller being at an angle to 
the keel, and, by preference, at or about an angle of 45 deg. to the 
horizon.— Not proceeded with. 

1704. S. Carty, Bankside, Southwark, “ Forming the permanent way of 
railroad transit, also common tramway, and channel or watercourse, by 
the means of cast iron p/ates or boxes, peculiarly constructed so as to 
make one continuous way or channel.”—Dated 6th August, 18 

The nature of this invention consists in forming a continuous line of 
cast iron plates or boxes, put together side by side, or end to end, as 
may be most convenient, for the purpose of making a channel or water- 
way at the sides of streets or other roadways; also for forming tramways 
either at the edge of a roadway next the curb or in any other part of 

e for forming the permanent way of railways. 
**Communication between the guard and 
way trains.”—Dated 6th August, 1858. 
having an extra wheel attached to the 
guard's van, which can be raised or lowered as required by means of 
suitably contrived lever or levers under the control of the guard. When 
lowered and running upon the rail this wheel carries round with it an 
ecevntric or crank, which crank by the aid of a connecting rod works an 
air-pump, and by this means air is condensed into a suitable receiving 
vessel, which air is used in blowing a whistie such as is used on the 
engine, or any other of suitable construction.— Jot proceeded with. 
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CLass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
1543. G. Couiier, Halifax, Yorkshire, ‘* Apparatus for the drying of wool 
and other fibres.” Dated 8th July, 1858. 
According to this invention the fibre to be dried, either in the raw 
state or in the hank, is conducted to, and so as to be held between 
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endless aprons formed of open work, and which pass over open cylinders 
through which air, heated or otherwise, is forced by fans or other suit- 
able means, in such manner as to cause it to pass fully amongst and 
through the fibre whilst it is being carried by the aprons over the open 
cylinders. The open work employed for the aprons is composed of galvanised 
iron-wire, woven with meshes or spaces between of, say, about one-fourth 
of an inch, and kept distended breadthwise by the application of laths 
at intervals of about 15 in. apart, and the aprons are guided sideways at 
intervals by suitable guide rollers, but the patentee does not contine 
himself to such construction of apron. By an arrangement of means he 
adopts, one of the endless aprons or supporting means for the fibre 
simply passes over the open cylinders and is caused to travel with them. 
The other endless apron or supporting means is at the point of feed held 
by a suitable guide roller against the first apron, and travels with it 
over the cylinder or cylinders and back to the point of delivery, where 
it is held by another guide roller. Part of this second supporting 
means is also guided in its traverse by other rollers. The fibre is fed 
by apron or other suitable feeding means to between these endless open 
work aprons, or such like supporting means; and it is by them conducted 
thence forwards and back to a point of delivery by preference near that 
of the feed, though in some cases he conducts it again upwards over the 
aprons, so that it may be delivered at the opposite end to that of the feed, 








and at an elevation such as will be convenient for placing a sheet or 
other receiver to receive the wool asit is delivered from the machine. 
And in addition to means for forcing air through the peripheries of 
these cylinders, there isa fan or fans acting between the supporting 
cylinders, by which air will be continuously forced through the fibre 
whilst being held by the aprons or such like supporting means to dry 
the same fully between the point of feed thereto and the point of 
delivery. 
1544. G. Sampson, Bradford, Yorkshire, “‘ Apparatus employed in the 
finishing of woven fabrics.”—Dated Sth Jul 
In place of the jets of steam as they come from the steam pipe acting 
directly down upon the fabric, the cover of such pipe forming a chamber 
to confine the steam and cause it to act more fully on the fabric, is 
provided with an internal roof or guard upon which the steam first acts, 
and rising above and within the lower edges of this internal roof or 
guard, yet so as to admit df the dry steam rising between them, there 
are side boards or frames. The lower edges of these side frames lead 
to gutters by which the particles of water become separated from the 
dry steam, and are conducted away by suitable pipes, and the dry steam 
alone acts on the fabric, Other numbers of side plates or frames may 
be employed, each overlapping the other, yet so as to leave passage for 
the steam to rise upwards towards the centre of the chamber whi st the 
more liquid parts are conducted to the troughs or gutters. The in- 
ventor also applies pressing rollers to press the fabric after passing from 
the steam chest to the winding-on roller. Also the improvements 
relate to applying within such steam cover a vessel for sizeing or other 
matter, such as with which it may be desirable to impregnate the fabric 
being treated, and in causing the steam to open into such sizeing or other 
matter, in order to cause the sizeing or other matter therein, or the 
essential part thereof, to flow therefrom in the vapour, and in such 
manner and by means as referred to, to be conducted to the fabric, whilst 
any more liquid particles will be conducted away by the troughs or 
gutters as before described,— Not proceeded with. 








1454. J. Morgan, Rotherhithe, Surrey, ‘‘Spinning rope yarns or other | 


yarns.”—Dated 28th June, 1358. 
This invention cannot be described without reference to the drawings. 
1579. C. DE PoorTER, Brussels, ‘‘ Looms.”— Dated 14th July, 1858. 

The First improvement consists in applying directly shuttle driving rods 
to power loom battens, which hitherto were separate trom them. The 
Second improvement consists in a new process for stretching out the 
warp and woven cloth on the hand or power looms by a contrivance the 
effect of which is to maintain the warp or warps in a regular and con- 
stant tension during their enrolling from their beam, and to roll up with 
a like tension the cloth as it is woven, by yielding to the warp threads 
at the moment they open for the shutue’s passage. The Third improve- 
ment consists in applying to hand or power looms several new processes 
which allow weaving by merely raising and lowering (tisser a eve et a 
baisse) many kinds of tissues which have been produced only onthe old hand 
looms by using either cording (armures), jacquard apparatus, or drawing 
the blades by the help of a great many treadies and all their appendages. 
This third improvement consists, lst, in applying in the whole breadth 
of the loom a long iron roller or drum, furnished with moveable stops, 
and suitably divided in its circumference; 2nd, the application of small 
beams carrying pulleys or small levers for hanging the blades thereon 
for raising the warp threads; 3rd, applying on the long roller lifts or 
stops for working the shuttle warp or shuttle box, The Fourth im- 
provement consists in new processes for working or effecting the raising, 
lowering, or stoppage of the shuttle boxes that slide in suitable apertures 
and guides of the batten, and also on applying on the driving shaft of the 
wheel a bevel wheel gearing, with a similar one fixed on a small shaft 
having a worm cut round it, which worm actuates a tooth wheel carrying 
a disc divided into as many parts as the tooth wheel, and moving freely 
on their shafi, a treadle being hung under the disc, with a roller 
touching the circumference of the said dise, which bears as many thin 
segments of a circle as there are shuttle boxes; the segments work the 
lowering of the treadle by corresponding to levers wnich operate the 
raising of the shuttle boxes when the treadle roller leaves one or several 
of the segments mentioned, The Fifth improvement consists in applying 
a steady and motionless stretcher to any loom working with a regulator, 
the points of which stretcher are engaged in the edges of the tissue ina 
straight line, imparting during the weaving action the forward motion 
ot a leather or gutta percha strap provided with fine points. The 
Sixth improvement consists in transforming the old ribbon or lace loom 
into a new one, by doing away with all the partial warp or ribbon beams 
or rollers with their pulleys and counterpoises, and giving to such looms 
a single warp beam and a single cloth rolling beam as in common looms, 
and by subdividing the warp threads in a reed in as many portions as 
each ribbon is to contain of these threads, and applying the improved 
stretcher on both beams.—Not proceeded with. 

1603. T. Lrigu, Manchester, ** Apparatus for sizeing warps.”— Dated 16th 
July, 1858. 

This invention consists in applying to the ordinary sizeing machines 
or tape legs one or more steam chests or boxes, for the purpose of drying 
the warps, instead of the ordinary drying cylinders as hitherto adopted, 
which arrangement is peculiarly adapted for drying warps that have 
passed through silicate size as patented by John Leigh, the 7th April, 
1856, No. 838, the said silicate size being used instead of flvur, 
starch, or similar sizeing materials, The steam chests may be arranged 
in a series, and constructed of various forms, and placed either ina 
vertical, horizontal, or angular position, and are also furnished with 

warps near the surface of the chests 

















guide rollers in order to guide the 

without coming in contact with them, thereby preventing any adhesion, 
1619. J. J. Desmanes, Vire, France, ‘Oiling wools,”— Dated 19th June, 

1858. 

In the working of wools, in order to make easier the carding and 
heckling, an unctuous substance, olive oil or any other cheaper oil, is 
employed; and this invention consists in combining with a given weight 
of pure olive oil one fifteenth part of liquor ammonia, and oiling the 
wools with this compound.—ot proceeded with, 


Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 

1793. C. F. Kirkmay, Argyle-street, Kegent-strect, London, ‘** Treating 
sewage for agricultural uses, and for machinery to be employed therein.” 
—Dated 6th August, 158. 

This invention relates to a mode of constructing machinery for grind- 
ing, amalgamating, and deodorising sewage, and removing the impurities 
from the liquid, so that the water only will be permitted to pass away. 
The machinery is so constructed that the solid parts of the sewage, filth, 
rags, vegetable, animal, and other substances, as they flow ‘rom the 
mouths of the sewers, will be crushed and ground up, and then pass to 
another part of the machine, in which it will be united with a sufficient 
quantity of some effective deodorising disinfecting agent, and then con- 
veyed by pumps or any other suitable means to receivers in which the 
heavy sewage will deposit itself, facilitated by the artificial means which 











1789. W. Cuay, Liverpool, ** Bridges and girders. 


1744. J. W. 





1771. J. Bapcock, Highgate, ‘‘ Apparatus to be applied to ladies 














have been applied to it on its way down from the sewer, and the im- | 


purities being removed the water will pass off in a pure state.—Vot pro- 
ceeded with. — 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles Drain Pipes, and 


House Fittings, Warming, Ventilating, §c. 

"—Dated 5th August, 1858, 
‘his invention consists in the application of wrought steel to the con- 

struction of girders and bridges of those kinds for which wrought iron 

has been hitherto employed.—Not proceeded with. 





CLass 6.—FIRE-ARMS.—NOoneE. 


Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholste ry, Ornaments, Musicai Instru- 


ments, Lamps, Manufactured Articles of Dress, §c. 
ScHLESINGER, South Lambeth, ‘‘ Machine for roasting and 
basting articles of food.”—Dated 2nd August, 1858. 

A spit, carrying the article to be roasted, revolves horizontally in 
rings supported in a suitable frame-work standing in front of the fire, 








l 
and is driven by a spring movement acting through a train of wheels, 





The said spit carries a set of two or more arms or spokes, which 
revolving with the spit, actuate upon a cam fixed on the inner end of 
a shaft turning at right angles to the said spit, the outer end of which 
shaft carries a jointed Jever standing out in a parallel line with the 
spit, and at the ex'reme end of this lever is attached a spoon which rises 
and lowers as the arms on the spit actuate upon the cam, When the 
spoon is at the lowest point it descends into a well or recess formed in 
the pan lying below the spit, for the purpose of receiving the gravy as it 
falls from the meat. The spoon fills itself in this well with the gravy or 
liquor, and when the spoon is at its highest point it empties its contents 
into a perforated trough above the meat, this trough being carried on 
the same frame-work as that in which the spit revolves, and is so fitted 
that it may be adjusted vertically to or from the meat for the better 
emptying of the spoon when at its extreme height. A stop fixed to the 
trough catches the jointed lever, and thus tiltsthe spoon. The spring 
stive apparatus as 
t used for timepieces. 





movement, which drives the spit and its res 
described, consists of a strong spring similar to th: 
This spring gives motion to a spring-box, to which is fixed the main 
centre or arbor which drives the spit, and the power is regulated by a 
train of wheels which give motion to a fly-wheel or balance. To this 
fly-wheel are suspended by small chains two or more balls or hammers, 
which, when the wheel is at its full speed, fly out by the centrifugal 








force; but on a slowering or stoppage of this speed, the hammers fall 
and strike a bell similar to that used for call bells, this bell being fixed 
to the case in which the movements work, By this striking of the bell 
the apparatus self-announces when it requires re-winding, or when its 
action has been in any other way imperfect. 


53. M. Buuine, High Holborn, “ Metallic bedsteads and cots "—Dated 
2nd August, 1558 
This invention having reference to improvements in metallic bed- 
steads consists in the mode of simplifying the construction and arrange- 
ment of those parts which form the head, foot, and side rails thereof, so 
as to enable the same to be more readily fitted together and secured 
than by the methods of soldering or otherwise as at present. For this 
purpose the inventor employs a tubular form of metallic frame or 
beading, provided with a longitudinal slot opening, corresponding in 
width to the thickness of the panneling to be inserted therein, so that by 
twisting or corrugating the edges of the said panneling the same may be 
securely held through the medium of the raised edges and slot openings 
as aforesaid. 
1762. J. H. Jounson, Lincoln’s-inn-fields, ‘ Inkstands.”—A communica- 
tion.— Dated 3rd August, 1858 
The construction and form of the apparatus may be considerably 
modified, but the essential feature of this invention is the application 
and use of a tubular piston or plunger fitting air and fluic tight (by 
grinding or packing) intoa corresponding well, formed in or at the 
bettom of the main receptacle for the ink and provided with a stopper 
at its upper end, which stopper fits air-tight into the neck of the ink- 
stand, and thereby excludes all external air from the main body of ink 
and prevents evaporation, The object of the tubular piston or plunger 
and well, is to raise a small quantity of ink when required for use into an 
expanded dripping cup formed at the upper end of the plunger. 
” dresses 
and other articles of wearing apparel.’ —Dated 4th August, 1858 
Heretofore apparatus have sometimes been used by ladies for looping 
up their dresses, which apparatus consists of a belt having attached to 
it tubes or spirals of brass wire, one end of each of which tubes or 
spirals is brought to the front of the belt, and from this point they are 
led away so that they terminate at points arranged at equal distances 
the one from the cther all round the belt. Through these tubes cords 
pass, which are attached at their upper ends to tassels or buttons, and 
at their lower ends to the skirt of the dress, so that by drawing up the 
taszels or buttons the dress can be looped up to any extent desired. In 
addition to this apparatus ladies also wear detached belts or bands to 
which petticoat skirts are attached. Now this invention consists in com- 
bining an apparatus such as before described for looping up dresses with 
a petticoat belt or band, and this is done by attaching the looping- 
up apparatus to the upper edge of the petticoat belt or band in place of 
to a separate belt or band as heretofore.— Not proceeded with. 
1780. W. MoseLry, New-street, Covent-garden, and W. S, CHAMPNESs, 
Clapham, ** Self-filling reservoir penholder.”— Dated 5th August, 1858. 
The object of this invention is the construction of a penholder, which 
will charge itself with a considerable quantity of ink, and also supply 
the same to the pen in small quantities as may be required, 
of a tube of hard india-rubber, metal, glass, or other suitable material, 
terminating at the end where the pen is fixed with a » hole. To the 
other end is attached a flexible chamber made of india-rubber, or of 
other suitable material, either spherical, tubular, or any other shape.— 


It consis's 





Not proceeded with. 
1790. C 
1558 
These improvements in hats relate more especially to hats made of 

felt or other similar material, and consist in the application of japan 
varnish to the outside of the hat, which is thereby rendered waterproof, 
and is especially adapted for seaside and other wear ; and by not breaking 
preferable to leather and other 


BARTHELEMY, Bush-lane, London, “ Hats.”—Dated 6th August, 


or cracking, and remaining soft, is 
material.— Vol proceeded with. 


CLass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
} 7 


and Ligiting Materials, Preparation and Preservation of Food, 
bre wing, Ti nning, Blea hing, by ing, ¢ ‘alico Printing, Smelting, 
iss, Pottery, Cements, Paint, Paper, Manures, Xe. 
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1746. G. Davies, Se« 
bituminous mastic 





street, Lincoln’s-inn, London, “ Manufacture of 
A communication, - Dated 2nd August, 1858 

The object of this invention is to manufacture bituminous mastics 
having the native asphalte of the West Indies for their base, such 








artificial asphalte or bituminous mastic possessing superior qualities of 
durability and economy as compared with those hitherto produced 
The native asphaltes of the West Indices are preferred to be used as a 
base on account of their abundance, their low price, and their physical 
and chemical qualities, rendering them eminently suitable for the manu- 
facture of bituminous mastics for hydraulic and other general building 
purposes, The improved bituminous mastics are composed chiefly of 
three ingredients, namely, crude resin oil, native asphalte of the West 
Indies, and earthy or calcareous matters. 
ingredients vary according to the application of the product desired, 
but the inventors propose to make three different kinds, which they 
believe will be found applicable to all practical purposes, and which are 


The quantities of the several 
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composed as follows :— Mastic No. 1 (elastic): crude resin oil, 10 parts ; | 


native asphalte, 30; earthy matters, 60. Mastic No. 2 (impervious): 
crude resin oil, 5 parts; native asphalte, 35; earthy matters, 60. 
Mastic No. 3 (very hard): crude resin oil, 0 parts; native asphaite, 40 ; 


earthy matters, 60, The resin oil may be replaced by any other em- 


1796. ¢ 


1797. J. 





pyreumatic oil, provided that the oil so employed will not distil at a lower 
temperature than 250 deg. Centigrade. The earthy ingredient employed 
should be calcareous matter in a dry powdered state, to which may be 
added from 10 per cent. to 15 per cent. of argil, and, if a very elastic 
and homogeneous mastic is required, about 50 per cent. of filamentous 
material, such as tow, may be added to the earthy matters.—Not pro- 
ceeded with 


1755. G, Davis, Serle-street, Lincoln’s-inn, London, “‘ Apparatus for the ex- 


traction of oils for illuminating and lubricating purposes, and of carbu- 
retted-hydrogen gis from the native bitumen of the West Indies.”"—A 
communication —Dated 3rd August, 1858, 

The apparatus to be employed for the above purposes is similar to that 
employed in the manufacture of coal gas, with the following exceptions :— 
The tubes which carry the products of distillation from the retorts are 
formed with a curve or shoulder as near as possible to the head of the re- 
tort, and discharge by a gentle slope into the hydraulic main, which must 
consequently be placed but little lower than the heads of the retorts. This 
alteration is rendered necessary by the excessive weight of the vapours 
disengaged from the bitumen and the small amount of latent heat therein 
contained, The hydraulic main should be slightly inclined, and dis- 
charge the liquid resulting from the operation and the uncondensed 
vapour into a column or vertical pipe of a diameter proportioned to the 
number of retorts employed. This column or condenser is to be fur- 
nished with an ajutage at the top and constantly supplied with cold water. 
The bottom of the ajutage is to be pierced with holes, so as to allow of 
the water descending in a shower into the interior of the condenser, 
This cold shower will condense the products of distillation and carry 
them to the bottom, where they are received into a vessel, and the oil and 
the water separating spontaneously are drawn off by taps placed at dif- 
ferent heights. At the top of this which will 
carry off the incondensable gases to the furnace to be burnt. Or 
lighting purposes, The oil is 
then sulphuric acid and three or four times 
in pure water, The water of the last washing being removed as com- 
pletely as possible, about 5 per cent, in weight of argil, torrefied and 
sifted, is thrown cn to the oil. The whole is then well agitated and 
allowed to settle. The oil is then drawn off and redistilled in a refri- 
gerating alembic, by means of steam superheated to from 200 deg. to 
300 deg. Centigrade, commencing the distillation at the lower tempera- 
ture and finishing it at the higher. The distillation is stopped when the 
oil indicates 65 deg. on the alcohometer. ‘This first product is then 
separated, and forms quality No, 1, and serves for illuminating purposes, 
The distillation is then coutinued till the oil indicates only 37 deg. This 
latter product is quality No, 2, and serves for lubricating purposes 
There will remain in the alembic about 10 per cent. of residue, which 
must be drawn off immediately by a cock fitted to the cucurbit for that 
This residue will solidify if allowed to cool, The crude oil 
produce by the first operation may be used for the manufacture of gas 
for illumination, by means of apparatus similar to that usually em- 
ployed in the manufacture of gas from fixed oils. The gas thus obtained 
requires no purification. It possesses more illuminating power than 
that obtained from resin, and almost as much as the gas obtained from 
fixed oils. The rectitied oil No. 1 indicating on the alcohometer about 
82 deg., and which is about two-thirds of the oil submitted to the 
second distillation, is suitable for superior illuminating purposes, being 
burnt in lamps similar to those used for schist oil, This oil is also 
applicable for the solution of caoutchouec and resins, and for the pre- 
paration of varnishes. The quality of No, 2, either by itself or mixed 
with fatty or fixed oils, or with oleine, which it will dissolve in any 
quantity, forms an excellent product for the lubrication and preservation 
of machinery, arms, and metals in general. The residue may be used 
in the composition of bituminous mastics, It may also, mixed hot with 
any cheap fatty matter, serve as a lubricant for axles, gearing, &e. The 
empyreumatic oils obtained from the native bitumen of Cuba are appli- 
cable to the manufacture of stearine candles, and will also yield paraffine. 
—Not proceeded with. 
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3. P. Lock, Liverpool, ‘‘ Composition of paints for coating iron ships, 
and for other useful purposes.”—Dated 7th August, 1858. 

The inventor takes for the under coating of iron ore ground in 
boiled linseed oil about 50 per cent., of oil and turpentine about 
50 per cent., and well mixed; for the outer coatings of white lead 
about 40 per cent., of blue mineral or copperas about 10 per cent., and 
of oil and turpentine about 50 per cent., also well mixed together.—ot 
proceeded with, 








Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §e. 


1773. C. M. Ancuer, Haverstock-hill, Middlesex, “ Electric and submarin 


telegraph cables and wires.”— Dated 4th August, 1853, 

This invention consists in manufacturing an elastic cylindrical spring 
or spiral cable, formed in continuous close rings, composed as to its inner 
core of the present materials, but untwisted and not in convolutions 
but manufactured in the form of what are known as “check springs,’ 
instead of a rigid and inflexible metallic rope, so that when distorted 
and compressed by paying-out or other causes, it may have the power 
of resisting longitudinal strain, and of restoring itself and giving it the 
amplest power of tension and expansion,—Not proceeded with. 

Waker, City-road, London, “ Electric telegraph cables.”—Dated 
7th August, 1858 

This invention consists in manufacturing telegraph cables by sur- 
roun ling the material employed for insulating the conducting wire or 
wires with a flexible tube composed of wires, whereby the insulating 
material and the conducting wire or wires are effectually protected from 
compression, Strands of hemp or other vegetable fibre, or of thread, 
twine, or cord, may if desired be laid parallel with the conducting wires 
between the insulating material and the flexible wire tube. Iu some 
cases he encloses the cable thus made in a sheath or tube of gutta- 
percha or caoutchouc, Where a heavy and strong cable is requied he 
covers the flexible wire tube, either directly or after first encasing it in 
a braided fibrous tube, with wires or strands of wires laid spirally, 





Crass 10.—MISCELLANEOUS., 
Including all Patents not found under the preceding heads, 


1460. B. Youne and P. Brown, Spa-road, Bermondsey, Surrey, “ ¢ vllecting 
and disposing of the sewage of towns or cities.”"—Dated 25th June, 1858, 
This invention consists in collecting the sewage of towns or cities in 
close tanks or reservoirs, in which it is allowed to remain at rest for a 
sufticient length uf time to enable all the solid matters contained there- 
in to settle and be deposited at the bottom of the tanks or reservoirs, 
from which the clear supernatant liquid is afterwards drawn or allowed 
to run off, in order to admit of the said tanks and reservoirs being 
again filled from time to time at regular or stated intervals, so as to ob- 
tain an accumulation of solid matter in the tanks or reservoirs, The 
patentees claim particularly the use of close or covered tanks or reser- 
voirs for the above purposes, s0 as to admit of the noxious or deleterious 
gases arising from the stagnant sewage being collected and drawn off by 
any convenient exhausting apparatus, whereby such noxious or delete- 
rious fumes or gases may be conveyed to furnaces or fireplaces in which 
they may be consutaed or purilied before being allowed to escape into 
the atmosphere. 





1463. J. Suaw, Manchester, Lancashire, ‘‘ Square paper and other bags, 
Dated 20th June, 185%, 

This invention consists of a novel arrangement and combination for 
folding paper, or paper lined with linen, cotton, or other suitable textile 
material for the seams or joinings of bags; in certain means of con- 
veying the paper so folded to the several apparatuses by which it is to 
be gummed or pasted; in the means of pasting or gumming the parts 
whch require to be united; in the means of cutting the paper to the 
required size and form after the same has been pasted or gummed; in 
the means of doubling or lapping together the parts required to be 
united to form a bag; in the means of pressing the said seams or join- 
ings together; and in a certain combination of folding, conveying, 
pasting, cutting, doubling, and pressing apparatuses, and a combination 
of the whole of the said apparatuses, whereby a machine is produced 
which takes in paper, or paper lined with linen, cotton, or other suitable 
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Fes. 18, 1859. 








textile material from two coils by one continuous action, and deliver® 
bags therefrom of a square or oblong shape in a finished state. The 
machine is of a rectangular shape and is made of iron, except in certain 
parts. This invention cannot be described without reference to the 
drawings. 

1464, J. Suaw, Manchester, L 
Dated 29th June, 1858. 


hire, ‘‘ Conical paper and other bags.”— 





lish iron during the last few years leads most of the dealers to lend 
their countenance to a measure likely to develope the already im- 
portant iron interest of Pennsylvania and the North-West. While 
ten, and even eight years ago, an English rail was considered equal 
to the best that could be obtained, at present the stock is so untrust- 
worthy that wherever possible the native metal is used, though at a 
higher cost. It is customary with many British exporters, or at least 

facturers of railway iron, to introduce between two bars of good 





This invention consists in a novel arrangement and bination for 
folding paper, or paper lined with linen, cotton, or other suitable textile 
material for the seams or joinings of bags; in certain means of convey- 
ing the paper so folded to the apparatus by which it is to be gummed 
or pasted; in the means of pasting or gumming the parts which require 
to be united; in the means of cutting the paper to the required form 
after the same has been gummed; in the means of doubling or lapping 
together the parts required to be united to form a bag; and in a certain 
combination of folding, conveying, pasting, cutting, doubling, and press- 
ing apparatuses, and a combination of the whole of the said apparatuses 
whereby a machine is produced which takes in paper, or paper lined 
with linen, cotton, or other suitable textile material by one continuous 
action, and delivers bags therefrom in a finished state. The machine is 
of an oblong square shape, and is made of iron, except in certain parts 
thereof, which are to be made of other materials. This invention cannot 
be described in detail without reference to the drawings. 

1467. W. Baxer, Albert-villas, Holloway, Middlesex, ‘‘ Constructing 
covered ways for the passage of sewage on the banks of rivers.”—Dated 
29th June, 1858. 

According to this invention a covered way is constructed along the 
sides of a river by means of cast iron plates; a row or rows of piles are 
driven parallel with the bank, which is either protected by a wall, or by 
cast iron plates. On the piles a top or bearing plate is fixed, on 
which the lower ends of the cast iron plates are fixed. The upper 
part of the channel or way is covered over with cast iron plates, which 
rest on the bank and on the upright cast iron plate. Where the width 
is considerable, a row of cast iron pillars are employed to support the 
covering plates of the covered way. Near the upper part of the upright 
plates are doors to admit of an overflow, and other doors to admit of 
the flow of water from the river into the covered way at high tide, 
when it is desired so to do, The ends of the several sewers along the 
banks enter the covered way, and the sewage therefrom passes from the 
sewers into, and flows off by, the covered ways. Provision is made for 
passing the ends of canal docks and other navigable places.—Not pro- 
ceeded with. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

Tue Inon Trape: Stil! sluggish, but improved: United States Demand: Pros- 
pects of the Foreign and Home Markets—Mr, Rivey's Baykruptcy—ITems 
OF THE AMERICAN Inon TrapeE: “ Zhe Interest” and the Government: The 
Boston Ironmasters * qulling” the “ Morning Post” Correspondent: Imports 
of Iron and other Hardwares into America—Tue Coat Trave: Meetings of 
Colliers: Conviction of Colliers: The Threatened Strike: The Character of the 
Movement—Tue Birmincuam Trapes: A General Improvement: The Trades 
Particularised—-W OLNERHAMPTON AND District Traves: Hollow Ware and 
Chain Trades—Tue Fur Guassmakers’ Lock-out: Jo be Protected till 
May: Meeting of Manufacturers —Exuiition or Davyip Cox's Paintincs— 
Houses ror RAWway Sexrvants— ‘THe WepGwoop MrMoriaLs— ProposeD 
Bismincuam Monument To Wattr—A Trusty Inon Sare—Fatau Ex- 
PLOsioN oF GuNPowpER—THE ExpLosion AT Bycas COLLIERY: Another 
Death—Tue Loca Raiways IN PARLIAMENT: South Staffordshire Railway ; 
Burton. on- Trent; Midland; Newcastle-under- Lyme; Silverdale and Madeley 
Junction ; North Staffordshire, Silverdale and Newcastle-under-Lyme ; Birming- 
ham, Erdington and Sutton Coldfield; Weedon and Leamington; Nuneaton ; 
Oxford, Worcester and Wolverhampton ; Worcester and Hereford, 


THE iron trade is a shade less sluggish this than it was last week. 
For the houses generally small orders continue to come in, as they are 
needed to keep a greater portion of machinery in tolerably active gear. 
The prevailing quietude was the general remark on Change at Wol- 


verhampton on Wednesday ; but upon a pushing of the inquiry home, | 


stock one of highly inferior quality, which in the rolling is covered or 
‘cased’ with the better quality; but which gives way after compara- 
tively little use. Writing as an ‘outsider,’ to use the American 
phrase, I can only express regret that such short-sighted dishonesty 
should be practised by parties on your side of the water. It can have 
only one result, viz., the gradual, and, by and by, the rapid exclusion 
of British iron from its most most profitable market. The time un- 
doubtedly must come when the incalculably vast deposits of iron in 
this country will be turned to good account, and will do more than 
supply all the United States’ demand; but there is no necessity for 
hastening a consummation which is scarcely likely to prove profitable 
to British ironmasters and exporters.” 

The annexed is an interesting table of the value of a few articles 
of merchandise imported into the United States during the fiscal 
years 1857 and 1858 respectively :— 










































1857 1858 
SPECIES OF |} = 
MERCHANDISE. \@s 2s i 
|= Value. | Duty. 35] Value. | Duty. 
|= be or” j 
| & & | 
at eae | Pre. — 
Dollars. | Dollars. Dollars. | Dollars. 
Muskets and Rifles ... 30 61,170 18,351 , 24 17,024 | 4,085 
Firearms not specified) 80 | 541,171 162,352 | 24 382,610 | 91,826 | 
Side arms............| — | 5,294 | 1,588 | 24 4,747 1,139 
Needles, 2 20 250,320 5,064 15 202,163 30,324 
Cutlery ............| 30 | 2,140,824 | 642,247 || 24 | 1,489,054 | 357,392 
Other manufactures | | | 
of hardware not} 30 | 4,475,545 1,342,663 | 24 | 2,260,402 | 542,496 
spevified ........ 
Nails, spikes, tacks, }/ 39 | 188,756 | 66,626 | 24| 100,481 | 24,115 
Chain cables ........| 30 | 293,124 87,937 | 24] 155,48 | 37,297 
Mill saws, cross-cut) o, | ” oO 9 910 | 
and pit saws Hl 30 47,297 14,189 || 24 34,210 8,210 
Anchors and parts of | 30 32,980 24 8,072 | 1,937 
Anvils and parts......| 30 67,926 | 24 45,275 10,566 
>. Sere: 30 | 4,423,935 | 1,327 24 | 3,318,913 | 796,539 
Rod ditto... .---| 30 | 809,901 242,970 | 24 426,499 | 102,359 
| Hoops ... 30 324 675 | 97,402 24 27 26 65,598 
i Sees 30 | 1,082,389 | 324,716 || 24 | 945,073 | 226,817 
:, es | 30 |} 1,001,742 | 300,522 | 2 739,949 | 177,587 
Old and scrap.. .| 30 | 111,680 33,504 | 24 87,113 | 20,907 
Railroad ........ coos, 30 | 7,455,596 2,236,678 | 24 | 2,987,576 | 717,018 
ob (1,775,292 | 266,208 12 | 1,147,773 137,732 
All other steel........| 20 | 858,322 171,664 | 15 725,338 | 108,800 





Coal is in moderate demand, but the men continae to hold meetings 
with the view to a general strike. ‘Iwo meetings have been held at 
Great Bridge. The first appeared to be connected with a movement 
on the part of the brooch coal men in particular, who having been 

| the first to give notice, and that notice having expired on the previous 
Saturday evening, without their masters consenting to give them the 
rise of wages that they desired, were now virtually out of work. It 
seemed also, from the statements of the men, that notices had been 
given at some of the thin-coal pits in that direction, which notices, 
however, did not expire until Saturday evening. Under these cir- 
cumstances certain of the men said that it seemed to them they had 
better call a meeting to know whether it would be the most desirable 
for those whose notices had expired to strike at once, or go on to work 
| for another week; an arrangement (they said) having been made by 
their masters on the previous Saturday evening, whereby they might 


we found that exceptions were very rare in which firms were not | work another week without prejudice to their expired notice. ‘The 
pretty fully occupied. It is true that the demand is not of the in- | mass of the men appeared divided in their opinion as to the best 


spiriting kind that it was at the end of the last and the beginning of this | course to be pursued, the majority leaning toward the resumption of | 


— but although thereis the absence of a copious stream, yet | work for a week, at the expiration of which time they expressed their 


ere is by no means a drought, and consequently no suspension of 
operations. From America this week the private accounts are of an | 
excellent character, and they are accompanied with orders of greater | 
value, spreading over more ground than those of last week. Now that 
the Italian war is likely to be silenced for a littie, there is more hope. | 
And this is greatly encouraged by the unmistakable necessities of the 
great consumers of British iron—the States and India. To the former 
we have just referred, and India is in the market for several lots. The | 
East India Railway Company are wanting at once upwards of 
20,000 tons of railway stuff; whilst the home market is full of pro- 
mise both in its railway and also its manufacturing departments, 
always supposing that the growing expectations of peace should be 
realised. 

Mr. W. T. Riley, ironmaster, of Bilston, whose failure to the ex- 
tent of a quarter of a million of money occurred in the autumn of 
1857, came up for his certiticate at the Birmingham Bankruptcy Court 
yesterday. Mr. Kettle, on behalf of the assignees, asked the commis- 
sioner to refuse the certificate on the ground that the bankrupt had traded | 
recklessly, having never taken stock or adopted any means of judging | 
whether his operations were profitable or not, whilst his cash-book 
was kept in so extraordinary a manner that the payments appeared 
to exceed the receipts in the course of less than four years by about 
£200,000. It was urged in addition that after incurring serious 
losses in 1854 and 1855, instead of being more cautious Mr. Riley ex- 
tended his operations, adding to his regular business as a manufac- 
turer of iron large transactions in buying and selling iron. The de- 
fence of Mr. John Smith was mainly that the iron trade was subject 
to such extreme fluctuations that no amount of care on the part of 
those engaged in it could secure them from heavy losses at certain 
periods. The learned commissioner adjourned his decision. 

Accounts from America, touching the movement by the American 
iron interest to obtain a protective duty, state that “ the foundry men, 
a numerous and influential class, are opposed to an increase of duty 
on pig iron, because it would enhance the cost of the raw mater al in 
which they work. There is another class not interested to the same 
extent as the makers of pig and railroad iron, who are indifferent on 
the subject. They would be willing enough to have the manufac- 
tured iron which comes in competition with them taxed, but they de- 
sire to purchase the raw material as cheaply as possible. It is found 
that this class in Massachusetts and New York are opposed to a | 
high tariff, and even to specific duties, and they command an 
amount of capital, employ a number of men, and wield such intluence 
as make their co-operation in apy protective measures an important 
consideration,” 

Respecting the “ Secret Ironmasters’ Convention,” which, as stated 
by us a fortnight ago, has been held in Philadelphia, it is announced 
that there was recommended a discrimination in favour of American 
fron in Government purchases for buildings, &e. This has been 
the nominal practice for some years, but has never been thoroughly 
carried out. But the recent adaptations and substitutions of iron 
to new uses enables the Government to consume an amount of iron, 
which, by arigid discrimination in favour of the domestic product, 
and in favour of iron as a material wherever it can be used, would, it 


is averred, speedily revolutionise the iron trade and production of the | 


country. It was also resolved, after much discussion, that a “ Protec- 
tive League” should be formed, which should be “ an organisation 
to control elections, and legislation on the subject.” 

The “interest” at Boston, fully alive to their own interest, and 


strong determination to strike. Complaints were general as to th- 
harsh treatment received from certain of the butties. It was dee 
termined to go to work again until the following Saturday evening. 

On Monday last ten of these men who had mistaken the conditions 
upon which they were to return to their work were summoned by 
their employers (the Messrs. Whitehouse) at Dudley, for working up 
to Friday last in the week succeeding that upon which their notice 
expired, and then refusing to continue at work. After an expression 
from the magistrates on the first case the men consented to return to 
work and pay the expenses, 

On the same day (Monday last), the second meeting was held at 
Great Bridge. On account of the magisterial proceedings at Dudley, 
the attendance was not so large as at the first meeting. The men 
whose notices expired on Saturday night stated that they would not 
go to work till they had obtained the rise; that if their employers 
would not give it they knew others who would, and so they did not 
fear of having to remain long unemployed. Linney, Foy, and Jack- 
son (men who, having taken a leading part in the late strike, have 
been refused work, and are being kept by the Union), all spoke in 
strong terms of what they termed the “tyranny of the butties,” and 
they certainly seemed to utter the sentiments of the meeting. Mr. 
Miller (the secretary of the Union, and a botanist, of Dudley) followed 
the previous speakers by saying that he should not advise a strike, 
nor did he know anything of most of the notices, He did not think 
that the increase of wages was an object of great consideration, think- 
ing rather that the display of more self-respect by the men was what 
was needed, and a vigorous determination to obtain the ‘Ten Hours’ 
Bill. He suggested that each pit should appoint a deputation of their 
number to see their masters, and endeavour to obtain redress for any 
grievance that they might suffer at the hands of the “ middle men.” 
This suggestion did not seem to be approved by the meeting, some of 
whom remarked that they were “not going to make fools of them- 
selves—they had given notice, and they intended to abide by it.” It 
was then resolved that those whose notices had expired shouid “ stand 
out” till they obtained the advance, and that those who went to 
work at the rise should contribute that rise towards the support of 
those who remained out—it being stated that some few employers, 
though not to a large extent, had consented to give the advance. 

In Birmingham trade on the whole has improved a little; in the 
past week the winter trades business has become dull, and in those 
branches in which activity 1s generally observable towards the spring, 
there is scarcely so much doing as had been anticipated from the 
reduced condition of stocks all over the country. In the fancy trades 
there has been no material improvement. The factors’ orders have, 
however, been better during the last two or three days from the manu- 
facturing districts, and in Scotland business is looking up. The orders 
in the town and in hand at the present time are sufficient to keep the 
manufacturers pretty well employed, although there is not, generally 
speaking, any accumulation of orders on the books. The continued 
firmness of the metal market, and the state of business at the rolling 
mills, is such as to warrant the conclusion that there is not much 
cause for complaint. ‘The London trade is generally becoming more 
active. The foreign trade is languid, especially that of the Continent. 
The orders from the United States are better. ‘There are some orders 
| in hand from South America and the Cape. For papier-maché and 
japanned goods the orders are numerous, and some of them of more 
than average extent. Recently the chief demand was for inferior 
articles, but now the transactions in the finer and more expensive 





——s by the lessons of Barnum, appear to have cleverly “ hum- 
ugged” the New York correspondent of the Morning Post into 
writing the following ridiculous libel and vain regrets :—** While in 
Boston last week I found the most extensive iron importers prepared 
for an increase of at least 6 per cent. in the duties on that metal, and 
learned that the marked deterioration which has taken place in Eng- 


description of goods are better than for the last six months. Electro- 
| plate wares are in steady demand, and most of the silver platers have 
tull employment. In the heavier descriptions of iron goods, trade is 
| still brisk. Wire working is more than an average. ‘The gun trade, 
| as far as regards military small-arms, is brisk.’ Extensive Govern- 
ment contracts are expected. 





In the Wolverhampton and district trades the hollow-ware manu- 
facturers are slightly improved, and the cable chainmakers have more 
to do. 

It would seem that the lock-out of the flint-glass manufacturers is 
to continue for nearly three months longer. It will be remembered 
that the masters invited the men to send a deputation to meet them 
at Crewe, on Tuesday last. In reply to the men the chairman of the 
Midland Association of Manufacturers (Mr. G. Lloyd) informed them 
that the renouncing by them of certain of their rules would be a sine 
qua non to the masters agreeing to reopen their works. Upon this 
the men refused to send the deputation, alleging that the proceedings 
could not possibly assume the form of a “mutual concession.” 
A numerously-attended meeting of the association, however, was 
held at Crewe on Tuesday, and the following resolution passed :— 
“‘ That the deputation not having met this association, this meeting 
stands adjourned, in conformity with the resolution of the 1st of Feb., 
to the 3rd of May.” In the meantime the following address has been 
issued to “ masters and men” :—‘“ While you are fighting it out be- 
tween you, the German manufacturer is rapidly but quietly getting 
hold of the export trade in glass; and depend upon it, when he orice 
gets his article introduced, you will never again recover your standing. 
It is a very easy thing to drive away a trade. Two months’ negli- 
gence, or 5 per cent. in price will do this; but every one who has 
heard it knows how difficult it is to recover a trade once lost. If you 
wish to know something of the difficulty, ask the Willenhall lock- 
makers or the Coventry watchmakers, and if you are wise, take 
warning in time.” 

Mr. Lomax, the secretary of a committee formed in London for the 
purpose of providing periodical exhibitions of the works of one 
artist at atime, is now in Birmingham collecting specimens of the 
painting of that genial old artist, David Cox, of Birmingham. In 
their prospectus the committee say :—“ The exquisite pleasure afforded 
to a large number of his brother artists and amateurs by the suc- 
cessful collection, afew months ago, in the rooms of the Hampstead 
Conversazione Society, of the productions of David Cox, has led the 
committee to propose that the first exhibition shall consist of the 
works of that simple and grand painter of English rural scenery and 
| country life. The committee have secured for their exhibition the 
use of the French Gallery, 121, Pall Mall, which has been placed at 
their disposal, and arrangements made to provide the necessary funds 
for preliminary expenditure. The receipts will be devoted to paying 
the necessary expenses, and whatever surplus may remain will be 
handed over to ‘ The Artists’ General Benevolent Fund.’” 


Seventeen of the Stafford bootmakers have issued the following 
announcement :—The principal manufacturers of Northampton having 
resolved to introduce machine-sewed tops into their respective trades 
on the 14th inst., the undersigned manufacturers of Stafiord, being 
convinced of the necessity for the movement, hereby engage not to 
give employment to any fresh workmen whatever during the continu- 
ance of any strike which may take place at Northampton in conse- 
quence of the above resolution. The resolution referred to was thus 
preceded by the Northampton masters:—‘‘ That in consequence of 
sewing machines being extensively used in the cities and principal 
towns of the United Kingdom, so as seriously to affect the demand 
upon the wholesale houses, any further delay in the introduction of 
them by the manufacturers of Northampton would be permanently 
injurious to the interest of the trade generally.” 

The two projects for doing honour to the memory of the late 
Josiah Wedgwood are now fairly before the public, and the respective 
committees are most actively engaged in furthering their respective 
projects. The subscriptions to the Wedgwood Institute scheme amounts 
at the present time to upwards of £1,900. The subscription list 
towards the statue is also being daily augmented, and now amounts 
| to about £2,000. A model of the proposed statue was placed in the 
| vestibule of the Railway Hotel, at Stuke-upon-‘rent, on the day of 

inaugurating the North Staffordshire Exchange. The model bears 
| all the evidences of having been designed by a sculptor of the highest 
order in his profession. 

It has been suggested in Birmingham that to obtain a monument 
| to ‘* point out to travellers where the celebrated Watt lived and died,” 
| depositories should be placed at the principal railway stations, and 
| travellers invited to contribute a shilling each, 

One of the case hardened iron safes of Mr. George Price, of the 
Cleveland Works, Wolverhampton, is stated by the //alifux Guardian 
| to have been the object of a protracted and vigorous attack by bur- 
| glars last week, in the counting-house of an establishment, named 
“The Four Mills,” near that town. The report says:—“ At this 
safe they must have laboured hard for two or three hours, but all in 
vain, for it resisted their united efforts at prizing and breaking by 
main force. All they could accomplish was to break off the brass 
handle and the brass plate surrounding the key-hole, bearing the 
maker’s name, and also the projections which cover the junction of 
the doors. Chisels had been used to little or no purpose in order to 
force an opening, their points having been left in the narrow aper- 
tures; and as to the blows to which the safe had been subjected with 
a heavy hammer, there was scarcely any appearance of the effects. 
Had the safe been forced open, the thieves would certainly have 
found booty sufficient to reward their nefarious labours. 


An explosion of gunpowder occurred at the house of a butty collier, 
at Wednesbury, last week, with fatal consequences. The evidence 
adduced at the inquest went to show that a butty collier, named 
Thomas Williams, in the employ of Messrs. Lloyd, Forster, and Co., 
who lives in Darlaston-road, adopted the reprehensible practice of 
keeping in his house a can of gunpowder. This was to be used in 
filling straws to ignite the powder used in blasting at the pit. The 
can was suspended from a beam in Williams’s house, and of course 
the children, three in number, knew of the circumstance. In this 
state of things Williams left home as usual for his work on Monday 
last. Some time after one of his daughters, a fine girl, twelve years 
of age, named Sarah, having with her the other two children, was 
joined by a neighbour’s child, Anne Holland, older than herself. 
After engaging in play for some time, about four in the afternoon, a 
very loud explosion tuok place within Williams’s house; the win- 
dows were blown out, smoke and fire were seen, and the girl Sarah 
Williams rushed out at the door enveloped in flames, and afterwards 
died. Deceased had said that it was she herself who took the can 
of gunpowder from the beam; that they put some of the powder it 
contained in a jug, and that she and the girl Holland began to fill 
straws with it. ‘They then lighted the straws at the fire, when the 
whole of the powder, of a tine description, and 3 Ib. in weight, ex- 
ploded. Williams was reprimanded by the coroner and jury. 

Joseph Howe, one of the men injured by the late explosion of fire- 
damp at Bycar's colliery, Burslem, died a few days ago, making the 
filth person who has died in consequence of the accident. Malpas, 
the other man burnt, is likely to recover. An inquest has since been 
held on the body of the deceased before Mr. Harding, coroner, when 
evidence similar to that published last week was adduced, and the 
jury returned a verdict ot accidental death, but at the same time 
again expressing their opinion that there had been great neglect on 
the part of the butty, and also on the part of the underground 
bailiff. The jury further considered that the lamps used in the pit 
were very imperfect and unfit for the use of the workmen, and at the 
same time recommended a lamp placed before them for inspection by 
Mr. Harding, as being much better calculated to prove a “ satety” 
one in the working of mines. ¥ 











The Marquis of Chandos lately obtained the sanction of his brother 


| directors to the expenditure of the money nece sary for the erection 


of blocks of houses along the Stour Valley branch, near to each or 
most of the stations, as residences for the several Station-masters, and 
other servants of the company. By Monday last as many as thirty- 
one of these houses were completed, and possession of them given to 
those for whose use they were intended. It is intended in the spring 
to considerably increase this number until the wants of all the 
employes on the Stour Valley line shall be supplied. The erections 
have a pleasing and substantial appearance, close to the line at each 
of the stations from Wolverhampton to Dudley Port. All have @ 
public road, frontage, and a convenient path on to the line. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
INSTITUTION OF MECHANICAL ENGINEERS: The next Provincial 
LIVERPOOL” MaTrers: Procee lings of the Dock Board: Lecture on the Im- 
provement of the Health of Live rpoodl: Training Ship Young Sailors: 
Smoke Consumption and the Bakers : The Royal Institution: The Jura and 
Windsor Steamers (Collision) — PERNAMBUCO RalLwayY—SeRious CaNaL 
AcciDENT— Miptanp Ramway: New Engines, d&c—F.ax From Inpia: 
Important Meeting at Leeds —SUBMARINE TELEGRAPH TO THE IsLE oF Man— 
New Brirce over tne Irwett—THe New Town Hatt at Leeps: Zhe 
fitchens—EXTENSION OF THE LEEDS WATERWORKS—ENGLISH IMPLEMENTS IN 
Russia—Macuixery IN THE Boot AND SHOE TRADE—FACILITATING THE 
Use cr Gas-—WissEcH AND THE NENE VALLEY CoMMISSIONERS—NoRFOLK 
Estuary Works: Relinquishment of the Contract by M eto and Betts— 
OBSERVATORY AT BuRY (SUFFOLK)—'TRADE Matrers—Norrn or ENGLAND 
InsTITUTE OF MINING ENGINEERS—THE “ CENTENARY MOVEMENT "—Man- 
CHESTER ASSOCIATION FOR THE PREVENTION oF Bolter EXpLosions — 
Jakzow Docks—NeEwcastLE FARMERS’ CLUB—RAILWAY ENGINES AND 
CARRIAGES FOR THE Viceroy OF Ecypt—Tue Dock Question at Liver- 
POOL—New Town HALL ror CAmMBripge—Tnz Non-GReMiIAL ExaMIna- 
Tions: University of Cambridge—Tue Government BILL on Hicuways, 
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Tne Institution of Mechanical Engineers will propose to hold their 
next annual provincial meeting in L ceds in the autumn of the present 
year. Mr. James Kitson has been appointed chairman of the local 
committee; Mr. Ambrose Butler, deputy chairman; and Mr. W. E. 
Marshall, hon. local secretary. 

At the last meeting of the Liverpool Docks and Ilarbour Board, it 
was intimated, in reference to a recent communication from the 
Shipbuilders’ Assc ciation, with respect to increased graving dock 
accommodation on the L iverpool side, that the board were prepared 
to receive a deputation on the 19th inst. 
considered plans for the conte mplated improvements, with a view to 
accommodate the timber, carrying, and steam trades at the north of 
the Canada Dock. Mr. Tobin, in moving the contirmation of th? 
proceedings of the committee, said they had decided to recommend 
that one, the Canal Dock, for the accommodation of the inland 
carrying trade, should increased to 140 ft. in width on the north 





be 


side, the additional masonry involving comparatively little extra 
charge, while the southern Canal Dock should be 100 tt. wide ; also, 


alt-tide basin should be altered to make an additional lock 
for smal! craft, the loc 
same as before. Mr. Tobin explained that there was a difference of 
opinion with reference to the construction of a steam dock on the 
south-east of Huskisson Dock; and, upon this subject, an 
amendment was moved, which was lost, though it so happer ned from 
the retirement of some members from the room that the motion in 
favour of the steam Te, therefore, begzed to 


that the h 


sie 


dock was also lost. i 
except from his motion to confirm the proceedings that portion which 
related to the steam dock, which he recommended should be referred 
back for further consideration. In reply to a question, Mr. Tobin 
stated that the plans betore the Committee of Works, and upon which 
the discussion on a steam dock took embraced a dock at the 
south-east corner of the Huskisson, about 900 ft. long, 200 ft. wide, 
and the cost about £64,000. After some conversation it was arranged 
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k and jetty leading to the pond remaining the | 


that the whole subject should be referred back to the Com- | 
mittee of Works. It transpired in the further course of the proceed- 
ings of the board that the construction of the line of electric 


telegraph from Liverpool to Holyhead had met with some almost ob- 
solete but adverse claims on the part of the Crown. The solicitor had 
been instructed to communicate with the authorities upon the sub- 
ject. Mr. E. L. Bright had also been desired to communicate with 

| property the line would pass. The en- 





the landowners over whose 
gineer had ei Lionel Gisborne as an assistant in the 
cution of the undertaking; and it had been arranged that wires should 
communicate with the secretary's office, and thence with the offices of 
the harbourmasters of the Stanley and Albert warehouses The 
engineer had been authorised to report as to the best sites along 
the line of docks for time-balls, 

An interesting lecture has been delivered in Liverpool by Mr. Hig- 
ginson, on the improvement of the public health. In the course of 
his observations, Mr. Higginson said:—* Tbe two papers of most 
interest and importance to Liverpool (read at the recent Social Science 
Congress) were one by Mr. M*Gowen, clerk to the Health Committe:, 
on ‘Sanitary Legislation, with I!ustrations from Experience in Liver- 
pool,’ and the other by Mr. Newlands, the borough engineer, on the 
* Past and Present Sanitarv Condition of Liverpool.’ ‘These two able 
officers showed very sati-tactorily the improved condition of Liver- 
pool in consequence of the operation of the Liverpool Sanitary Act 
Mr. M‘Gowe n especially addressing himself to the refutation of rece ut 
statements made by Dr. Greenhow. The Times newspaper, on the 
authority of Dr. Greenhow’s statistics, had shortly before asserted 
Liverpool to be the most unhealthy town in the kingdom. This is 
happily not now the case, though twenty years ago it was too true a 
statement. Mr. M‘Gowen has shown the error into which Dr. Green- 
how has fallen of making comparisons which cannot apply, for the 
whole of Liverpool borough is not included, the more healthy out- 
townships being omitted, making its area 2,220 acres instead of 5,000, 
which it occupies; while Manchester is made 15,000 acres by including 
the returns from the open districts of Cheetham, Failsworth, and 
Prestwich. Mr. M‘Gowen showed by statistics that Liverpool has now 
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attained a lower death-rate than Glas gow or Manchester. Mr. New- 
lands showed, on the evidence of Dr. ‘Duncan, our Medical Officer of 
Health, a continualiy increasing saving of human life—in 1850 





amounting to 800 per annum, and in 1857 to more than 8,000. Surely 
we have a right to expect some such improved results, which we may 
contemplate with gratitude, if not with pride, when we hear from Mr. 
Newlands that in about ten years 146 miles of sewerage were laid, 
costing £2 31. It is also a gratifying thought that, in improved 
paving and scave g, and in the extent of ac commods ation provided 
in public baths and washhouses, Liverpool has been active beyond 
most other towns. From the fact that of all those thirty-five papers 
we Co not find one containing a word of discontent with our present 
immensely increased supply of water, we may surely draw this satis- 
factory conclus ion—that the noisy opposition to the Rivington scheme 
has died away, or, at all events, that it has no data which can face 
the criticism of the public health department of the Social Science 
Association. In my medical capacity, and with a knowledge of 
Liverpool! for twe nty-seven years, I am glad to record my conviction 
here, that no greater boon has been conferred upon the inhabitants, 
both rich and poor, during that period, than the noble supply of water 
now daily received from Rivington. I had not the good fortune to 
hear what is s tvled ‘an elaborate pé aper” on * The Common Lodging- 
house Act,’ and no report appeared in the newspapers. But the sub- 
ject is important in relation to the former high rate of mortality in 
Liverpool, the old unregulated lodging-houses and lodging-ceilars 
having been shown by Dr. Duncan to be fertile sources of fatal fever, 
now happily pre vented. 

The Conw a in ship for which the Liverpool Mer- 
cantile Marine Association have been long in treaty with the 
Admiralty, has arrived in the Mersey. ‘The Conway has been fitted 
up expressly as a training ship for young sailors. A baker has 
been fined £5 and costs at the police-court for producing smoke 
from the chimney of his bakery. Several other bakers stated 
that they avoided creating any nuisance by the use of patent fur- 
naces, At the annual meeting, on Friday, of the proprietors of the 
Royal Institution, the report stated that the committee had endea- 
voured to carry out the resolution of the proprietors, authorising the 
sale of the remaining shares in the institution, and had offered them 
by circular at £25 each. The Museum of Natural History had re- 
ceived some important accessions during the past year, and many 
very valuable additions had been made to the Museum of Applied 
Science, mainly through the instrumentality of Professor Archer. 
The rapidly increasing collections in all departments of the museum 
required increased space and increased means for their accommodation 
and preservation, and it was earnestly hoped that the proprietors 
would use their personal exertions for the disposal of the remaining 
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were described as in a highly ‘efficient ont catiaieatery state, and the 
number of visitors to the institution had exceeded those of ‘the pre- 
ceding year by upwards by 13,000. 

The screw steamer Jura for New York was run into on Sunday, 
when at anchor off Egremont, by the paddlewheel steamer W indsor 
I'he Windsor sustained considerable damage, and the 
Jura will also be delayed a few days for repuirs. 

A communication to the Liverpool Albion with reference to the 
Pernambuco Railway states that Mr. E. B, Webb, C.E., of Great 
George-street, W estminster, who left Sout hampten on the 7th of 
December, has conmenced his inspection of the works on the first and 
second divisions of the line. The writer adds:—* We understand his 
examination will extend to the district to be traversed by the third 
and fourth divisions of the line. Considering Mr. Webb's connection 
with the Mawa Railway — that he w engineer-in-chief of the 
Estrada di Mangaritaba, in the same province, and that he has other- 
wise been engaged on | abtlc works in Brazil upwards of six vears— 
we think the shareholders may congratulate themselves on the fact 
that an independent engineer, with such qualitications, is on the spot, 
making an investigation into the affairs of this great undertaking. If 
it be true that Mr. Webb has been engaged by Mr. George Furness, 
the contractor, to make the investigation and to report, we congratu- 
late Mr. Furness on the judicious step he has taken to satisfv himself, 
by independent testimony, of the true state of the works and matters, 
generally in Brazil.” 

A serious accident—no other than the bursting of the Dearne and 
Dove Canal—took place on Friday morning at Hoyle Mill, near 
Barnsley. Some of the men on board the boats moored close to the 
Oaks Colliery were surprised and alarmed to find their boats gradually 
losing the centre of gravity, and going on their sides. An alarm was 
made, and a party went ashore ‘to endeavour to fathom the cause, 

After going along the embankment, they fourd the canal had burst, 
as the ‘water was rushing down at a tremendous rate, carrying away 
walls, trees, and everything that Jay in the track it took. As morn- 
ing dawned the extent of the damage became apparent, when it was 
found that the canal had bec n drained for about four and a-balf miles, 
the water remaining being less than a foot deep. Mr. Bartholomew, 
the engineer of the River Dun Company (to which company the canal 
belongs ), was early on the spot, and on examination he found the 
crevice from which the water ran to be 25 ft. below the level 
canal bottom. ‘The water had forced its way through the soil, 
and descending into the valley below had done a considerable amount 
of damage, part icularly to the growing crops, running under the soil 
and forcing it upwards, Some idea may be formed of the force of the 
water, when it is stated that more than fifty millions of gallons of 
water have been forced out upon the roads and fields, the weight of 
which would be considerably more than 200,000 tons. Some davs 
will elapse before the canal is put in a state to allow of the traflic 
being revived. There wi!l be no difficulty as to the water, a 
suflicient supply cen be obtained from Worsbro’ reservoir, one of the 
feeders of the canal, to fill it. 

If the mileage of trains continues to increase on the Midland Rail- 
way during the currert half-year, a vote will be submitted for the 
purchase of new engines. ‘The execution of certain station works and 
the supply of f additional r: ling stock and machinery are also proposed ; 
the estimated cost is £97,150. 

An important meeting of spinners and others was held on Friday, 
at the Leeds Court-house, with a view to the formation of a Flax 
Supply Association. It was resolved that such a society should be 
formed, and Mr. H. C. Marshall was elected —- nt, and Mr. Atkin- 
son vice-president. An able report, prepared by Mr. Ludolf and 
Mr. Swan, on the origin of the movement, and the object sought to 
be attained, stated, with reference to India as a field for flax cultiva- 
tion, that the Punjab was the most suitable district. The total 
territory alone, subject to the Panjab administration under British 
rule, had an area of 180,000 square miles, with a population of 
2'',000,000, an abundant supply of adult labourers at 3d. to 4d. per 
diem, and a rare exemption from the Ryotwar system, the curse of 
other parts of India. There was, however, as elsewhere in India, a 
great want of works of irrigation, so necessary for any great breadth 
of cultivation, and there was likewise a comparative absence of good 
roads, which were great obstacles to success, and which it was clearly 
the province of the Legislature to remove. Oue of the primary duties 
of the association would, doubtless, be to bring all the influence they 
could to bear, to induce the Indian Government to make surveys 
without delay, and to facilitate the construction of canals to be sup- 
plied by the waters of the Indus, and its tributaries into Scinde and 
the Punjab, and to connect the port of Kurrachee with Northern and 
Central India, for which it was the natural outlet to the sea, by means 
of a good road, tram road, or water-way. It was to be remarked that 
Kurrachee bids fair to become as flourishing a port as Bombay was at 
present. Mr. W. Balston, a gentleman well acquainted with this part 
of India, drew the particular attention of the Manchester Chamber of 
Commerce to the present condition of India, with respect to facilities 
for iriigating lands, and th»t Chamber passed the following compre- 
hensive resolution :—* That it is strongly of opinion that a complete 
system of irrigation would be one of the greatest benefits that ce yuld 
be conferred upon India, and especially if such system were, at the 
same time, to comprise the means of transport from one province to 
another; and this Chamber is fully convinced that the Government 
could not employ its powers and means more usefully to India, than 
by supporting any well-considered project for those purposes.” Lord 
Stanley, ina speech delivered to a meeting of the Cotton Supply 
Association, at Manchester, in 1857, s tated, in fact, that “the two 
Indian requirements with which they had to deal, and with which it 
was in their power to deal, were the want of communication and the 
want of irrigation. In India water was money. With a supply of 
irrigation, almost any soil would be productive; without it, no soil 
would produce any thing.” One hopeful feature in Indian prospects 
is the increased attention devoted to Anglo-Indian questions. 
Formerly India was a “dreadful bore,” now it is regarded as an 
interesting field for the operations of our merchants and capitalists. 
[It may be added in confirmation of this observation that some of 
the chambers of commerce are taking up the question of the increased 

growth of cotton in India. ] 

It is stated with reference to a submarine telegraph cable to the 
Isle of Man that the whole of the capital required for the undertaking 
has been subscribed. It is also intimated that a sample cable has 
been selected by the provisional committee, who have instructed Mr. 
Ciarke to prepare plans and specifications. 

‘The proceedings of the last meeting of the Salford Town Council 
comprised a report presented from one of the committees with re- 
ference to a proposed new bridge over the river Irwell, near Water- 
street. The tollowing is a copy of a memorandum of agreement, 
comprising arrangements entered into on the subject :—“ The London 
and North Western Railway Company to build the bridge complete 
in every respect, to carry their line of rails over the new street; the 
corporation of Salford paying to the railway company the sum of 
£2,500, to remove the earth and material excavated by the railway 
company to form the road and foundations when placed upon the 
adjoining land by the railway company. 
pay the sum of £3,000 towards the purchase of the land from the Old 
Quay Company to form a new street of ten yards wide, in lieuof Ordsal- 
lane, from the new street of eighteen yards wide from Hampson-street 
to the river, being about 440 ft. in length, and also from the last- 
named street to Ordsal-lane, being about {5 ft. in length. The corpo- 
ration to authorise, so far as they have the power, the railway company 
to stop all roads now crossing the rails, and, if necessary, to join them 
in an application to Parliament; a clause to that effect being inserted 
in the first bill either party may have in Parliament ; the expense to be 
borne by the railway company. All roads above alluded to to refer 
to all roads between Ordsal-lane and the river. The railway com- 
pany to make an underground crossing in lieu of the present one at 
Ordsal-lane, ten yards wide, soughed and paved to the satisfaction of 
the corporation of Salford, being about 177 yards in length. The 
railway company to have the site of Ordsal-lane abutting upon their 
own land on the south side of the railway so soon as the said streets 
are complete. The railway company to have four distinct lines of 
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shares, so as to raise a fund available for these purposes. The schools | rails in addition to the present lines across Ordsal-lane; say the lines 


| the vote. 


of railway to be double the present number if required.” ee "The total 
expense which the proposed new works on the Salford side and their 
share of the cost of the bridge will entail upon the Salford Council, 
approaches £8,000. 

The Leeds Town Council have voted a sum not exceeding £400 to 
the new Town-hall Committee for furnishing and fitting up the 
kitchens in that building. In applying to the council for this vote, 
Mr. Alderman Botterill said it had been thought desirable to fit up 
the kitchens so that the mayoror any other gentleman might be able 
to provide a dinner for 300 persons. To do this, it would require the 
sum he had named; and even to furnish the kitchens in the simplest 


possible manner would require a great portion of the money. It 
might be said that when the £20,000 was granted a short time ago, it 
was understood that that sum would complete the building. No 


doubt that was so, but the furnishing of these kitchens, the fitting-up 
of the prison cells, and some other things, were not included in the 
estimates then laid before the council. Mr. Alderman Wilson said he 
thought a very poor case had been made out, and he should oppose 
Mr. Alderman Richardson added that he had certainly un- 
derstood that the £20,000 was to include everything; besides the 
kitchens were not wanted at present. Mr. Brook said that having 
made provision for dinners being given, surely they would not refuse 
to furnish the kitchens. It would cost £200 to furnish the kitchens, 
even for the refreshment room, Mr. Alderman Wils: ~ said he wished 
they could now see the end of these grants. Mr. Alderman George 
said that when he asked for the £20,000 he expected it would cover 
everything, but it had been found necessary to do things not then 
contemplated, and hence the grant now asked for. The mayor 
thought the council should place it within the power of she mayor to 
entertain in the town hall the gentry of the district in a becoming 
manner. After this littl grumbling the council—having doubtless a 
vision of hospitalities to the success of which the kitchens would 
materially ec ontrib ute—avreed to the vote. 


The Leeds Waterworks are about to be extended. Some lands and 


| hereditaments have been purchased from Sir Thomas beckett, Bart., 
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| reclaimed on the Babingley 
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at Chapel Allerton, for this purpose ; and an arrangement has been 
entered into by the council with Messrs. Robert Wood and Son for 
supplying the pumping-engine and boiler in Contract No. 1 Exten- 
sion Works. The price of the land was £240, and of the steam engine 
£600, 

Mr. Joseph Shuttleworth, of the firm of Clayton and Shuttleworth, 
the eminent makers of agricultural engines, &c.,at Lincoln, has left that 
town within the last few days for St. Petersburg and Moscow. The 
business of the firm, which has been grea ly extended in Russia and 
on the Continent, has called Mr. Shuttleworth to the northern 
capitals. 

Reference is made at Retford to an apparatus invented by Messrs. 
H. and F. Bailey, for making gas applicable for gentlemen's resi- 
dences, farms, railway stations, villages, &c. The apparatus, it is 
stated, can be supplied at a small charge, and is so constructed as to 
be capable of management by an inexperienced person, while at the 
same time it is free from danger or unpleasant smell. The space 
occupied is small. 

The proceedings attendant on the partial removal of the dams in 
the river Nene, at Waldersea and Guyburn, which were fully detailed 
in the last impression of Tite ENGinern, have formed the subject of a 
lengthened investigation before the local magistrates. Eleven per- 
sons, some of them occupying a respectable position in society, were 
charged under the 7th and 8th Geo. IV., cap. 30, with having “une 
lawfully, maliciously, and feloniously thrown down, levelled and de- 
stroyed a certain lock, sluice, and floodgate in a certain navigable river, 
to wit, the river Nene, the’ goods and chattels of the Nene Valley 
Drainage and Navigation Commissioners.” _ It is impossible to follow 
the examination of witnesses, &c., in full, as the proceedings lasted 
about seven hours. ‘The substance of the defence was that the dam 
was an unjustifiable nuisance, which the defendants had a right to 
remove, especially as the magistrates had already decided that it was 
unnecessary. ‘The solicitor for the prosecution urged in reply, that if 
the defendants had not been guilty of felony they had conspired to 
destrov the pro} erty of the commissioners— conduct for which the 
magistrates might hold them to bail. The magistrates, in giving 
judgment, intimated that they did not think there was any felony. 
Phe magistrates, however, required each of the defendants to enter into 
his own recognisance in £50 for the next twelve months. They had 
done an unjustifiable act, for with a little patience the dam would have 
been removed by the corporation of Wisbech. Mr. Metealfe, for the 
defendants, said he should object to their entering into recognisances, 
but he should most strongly advise them that nothing further should 
be done. It was the intention of those who instructed him to indict 
at the assizes, and he was quite sure that no further act of violence 


would be done. The defendants promised to do nothing irregularly 
Fryer, one of the magistrates, 








in future; and Mr. said that, although 
the bench had the power to require recoguisances, they did not care to 
exercise it. The chairman of the bench intimated to Mr. Shelford, C.K, 
(the superintendent of works for the commissioners), that the dam at 
Waldersea must not be re-constructed, whatever orders might come 
from Mr. Fowler. ‘The country would not stand it. Mr. Shelford 
undertook to convey to Mr. Fowler the intimation of the bench. As 
some explanation of these proceedings, it should be stated that the 
navigation of the port of Wisbech has suffered greatly from the dams 








being placed in the river. The income from port dues has conse- 
quently seriously fallen off. In 1855 the deficiency on the 
dues was such that a borough rate of £500 was necessary ; 
in 1856 the rate was £600; in 1857, £1,700; and up to Novem- 
ber last it was £1,350 in half a year. The dam at Guyburn, 
which was only partially removed, has been restored. With 


reference to the Waldersea dam, which was virtually destroyed, it 
appears that the commissioners have obtained an injunction from the 
Court of Chancery, restraining the Wisbech Corporation from executing 
the order made by the local magistrates for its removal. [This in- 
junction comes rather late in the day, as the removal has already 
taken place. But it is an excellent peg on which to hang more law. | 
The council have determined to stand by the order of the justices, 
and apply to the court for a dissolution of the injunction; and appli- 
cation is also to be made to the commissioners for a detailed statement 
of their accounts to the present time. Towards supporting the 
council in these steps a subscription, amounting to upwards of £3,000, 
has been made in the town; and there is, therefore, every prospect of 
a rich crop of litigation. 

The half-yearly meeting the Norfolk Estuary Company dis- 
closed several interesting facts. The report of Sir John Rennie and 
Mr. Fowler (the engineers) stated that 550 acres of land had been 
Banks. This company would receive 
one-third of its proceeds, and then all further frontages and rights 
would be extinguished, and all lands reclaimed seawards would 
henceforth be the sole property of the company. All the reclamations 
had been satisfactory. Admiral’s Corner had been completed, and 
fully answered its purpose, and the accumulation is going on. It 
was intended to extend the jetty which had been erected, as a means 
of reclaiming more land. There had been some considerable 
differences between Messrs. Peto and Betts and the company as to 
the remaining works at Babingley and Vinegar Middle Banks, and 
this had prevented the works from being proceeded with. The con- 
tractors contended that it was impracticable to carry out the works 
contracted for without some modification in the plans, but this was 
not agreed to by the company. The contractors had sent in a pro- 
posal to settle the matter, and the directors recommended the accepi+ 
ance of it, it being calculated to place the company in as 
good a position as if the contract of Messrs. Peto had been fully 





carried out. They had received a tender from Mr. Sissons, 
of Hull, for the completion of the works, and, if accepted, 
Messrs. Peto and Betts will pay over the difference between 


the amount of their contract for this work and the amount of Mr. 
sons’ tender, and the works might at once be commenced, Mr, 
Fisher’s Fleet works wiil be gone on with, and the Bentinck’s Bank 
works were progressing satisfactorily. The works recommended to 
be commenced immediately were the Babingley and the Vinegar 
Middle Banks, the extension of the Admiral’s Corner, and additional 
works to Nottingham Point. It had been suggested that more ex- 
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tensive ae should be proceeded with to expedite the acquisition of 
land. The statement of expenses showed the total expenditure, up 
to the 3ist December last, had been £316,289 3s. 1d., and the receipts 
£316,067 2s., leaving a balance due to the treasurer of £242 1s. 1d. 
Mr. Fowler, in addressing the meeting (which adopted the directors’ 
and engineers’ reports), expressed his opinion that Messrs. Peto and 
Betts conscie sntiously thought the works could not be carried out, be- 
cause they had not muc h experience in such work. In answer toa 
number of questions, Mr. Fowler said it was impossible to say what 
would be the total outlay on the works. The shareholders had done 
a good deal of good by drainage and navigation, but had not got 
anything for themselves; in fact, they had been sowing for many 
years, and now they should begin to reap some protit from the land. 

Although he could not tell them at what time they would have that 
result, yet he had no doubt that the reclamation of land would prove 
profitable. Since the last meeting they had enclosed 550 or 560 acres 

of land, and the result liad been most successful; and they would, he 
had no doubt, go on from time to time doing the same, so that the 
first sale of land might be expected next year. The contract of 
Messrs. Peto and Betts would close on March Ist, and that of Mr. 
Sissons would commence on the same day. Under the arrangement 
no more money wou'd be paid to Messrs. Peto and Betts ; in fact, 
that firm would be indebted to the company. 

At Bury St. Edmunds an observatory is about to be constructed. 
The roof of the Athenzum has been selected as the site, 

Several fine vessels have been launched during the last few days on 
the Wear. 
for Mr. Russell, of Sunderland, who is about to emigrate in her to 
New Zealand. 
north to London were as 








follows in the months of January, 1859 and 
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The London and North-We shieaillaie red last month 52,413 tons, and 
the Great Northern 37,217 tons. The iron and machine trades of 
Leeds are reported to be becoming more uactive; the locomotive busi- | 
ness remains, however, in rather a depressed state. At Sheffield, | 
most of the country houses continue moderately busy in steel, files, 
tools, and cutlery ; and some of the foreign houses now receive more 
favourable accounts from their correspondents. Recent advices from | 
the United States have been more sz atisfactory, as regards the heavy | 
branches of the Shetlield trade. There is, also, an increasing demand | 
for Britannia = tal goods. ‘The following statement ‘of the value of | 
the goods (exclusive of coals and coke) exported from the north-east 
ports during : wuary, with the vi alue tor the corresponding —_ of 
1858, is compiled from Browne's Laxport List: —Newcas tle, L549 












January, 1858, £54 308 5 incre.se, L693 Sunderland, £16, 3 | 
Januery, 1858, £2,140; increase, £14,126. Seaham, £66; January, 
1858, £259; decrease, £ ‘The Hartlepools, £2 5: January, 
1858, £44,679; increase 81,116. Middlesbro’, £674; January, 
1858, £4,500; decrease, £3,526. Shields, Stockton, is Ivth, and 
Amble, ni/. Total value of exports, January, 1859, £2°7,727; ditto, 


£191,686.—T wo pro- 
lhe Carlisle City 
in 185%, and ihe 


January, 1858, inc _— last month, 
vincial banks have just declared high divideuds. 
and District Banking Company divided 19 per cent. 
Leeds Banking 20 per cent. 

" cays sinee of the North of England 
Institute of Mining Engineer-—Mr. Nicholas Wood in thechair—a dis- | 
cussion took place on mine ventilation, ‘The particular branch of the 
subject under discussion was—the distribution of separate currents 
of air in a mine by means of regulators, and the effect produced on | 
those different currents by increasing or diminishing the gross quantity | 
of air in circulation. Some interesting experiments have been made | 
on this subject lately at the Hetton and other collieries, and others 
are to be made shortly. An able paper was also read by the Pre- 
sideot (Mr. N. Wood) on the Rosedale Abbey Ironstone, in which he 
gives an account of recent explorations made there under his direc- 
tion, to prove the extent of this valuable deposit of magnetic iron 
ore. Mr. Wood produced elaborate plans and sections, in order to 
show the position of the bed or seam. 

There is a rage for centenaries just now, and some very far-seeing 
individual has secured the new Town Hall at Newcastle-on-yne for 
the centenary of Shakspere, April 23, 1864! The Gateshead Observer, 
which has a conductor who finds it ditheult to resist the opportunity 


£86,041; 
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for a joke, supplies the five-years-hence gentleman with a few more | 
centenaries :— 
Lord Bacon (Knowledge is Power, &c.) oo os Jam, SE, 3661 | 
Daniel Defoe and Robinson Crusoe -- Isé6l | 
»*, Crusoe and Bacon to be tenarie “dl together. 
Sir Walter Scott age up .Murmion, Rokeby, and the 
——e rley Novels)... ‘ oe se coo «otiiguit 3S, 3873 
$n Ratimer sc os os «8 ce 06 ce ee of we AOee | 
ob Bede ee “e os Se «6 «@ Se Se ce 1873 | 
ya eee ee eee ee ee ee 
Thomas tlood .. «2 «. ee ° 08 ¢e ° oe 1598 | 
Oliver Cromwell .. «2 oc o8 c6 of os April 25, 1809 
John Milton 4.) os «+ oe oe «+ eo December 9, 1903 | 
Mark Akenside .. .. «os «2 ce ee | 
Captain Cook .. «s os o8 oe «ce ee October 27, | 
John Bunyan és he ee Se ee Lee ha ae a | 








»" The Pilgrim and the Navigator together. 


Oliver Goldsmith i et a 1929 
*.* The Crystal 2. lac ec ; Company ‘having centenaried 
Handel two years beforehand, the Traveller, 
with such a precedent, might be taken with the 
Pilgrim and the Navigator. 
William Cowper .. 2. «2 ee ee oe ° 1931 
Sir Isaac Newton... oe Christmas- day 1042 


The clever satirist adds that thet town- hall must be engaged for 1942 | 
forthwith, and states that he has taken it himself for Crusoe and 
Bacon, protits to be divided among the descendants of ** Friday.” 

Mr. T. Whittaker, engineer of the Leeds Corporation Waterworks, 
has been appointed chief engineer's assistant to the Manchester Asso- 
ciation for the Prevention wy! Boiler Explosions. | 

It is understood that the Jarrow Docks will be formally opened for 
business on ‘Thursday, March 3rd. 

Mr. J. D. Ferguson, land agent and agricultural engineer, has read 
a paper to the Neweastle-upon-Tyne Farmers’ Club, on the subsoil | 
draining of land. In the course of his observations, Mr. Ferguson | 
urged that some suitable place ought to be provided in Newcastle for 
the exhibition and sale of agricultural implements. 

The Newcastle Journal attords interesting particulars of the express | 
and military railway engines and carriages manufactured in that | 
town for the Viceroy of Egypt, by Messrs. R. Stephenson and Co, 
and Messrs. J. and H. Burnup. The “ military engine” is constructed | 
for the attainment of high speed, combined with great power. It is | 
to be used principally on state occasions by the viceroy and military | 
staff, and on that account has received the name of “ military engine.” 

The boiler is 11 ft. long and 4 ft. diameter, with a tube surface of 
1,030 square feet. The inside tire-box is of copper, and has a tube 
surface of 9) square feet, making a total of 1,120 square feet of heat- 
ing surface. On the centre of the boiler is a steam dome, on which 
are two lever safety valves, with spring balances marked up to 150 Ib. 
working pressure per square inch; there is also a pressure gauge on 
the fire-box, with the face frenting the foot-plate, so that the engine- 
man may at any time see the exact pressure in the boiler without 
trying the valves. The cylinders are inside, under the smoke box, 
and are 16 in. diameter, and 20 in, stroke, with valve chests between 
them, the valves of which are worked by “ Stephenson's link motion. 
There are three pairs of wheels; the middle or driving are 6 ft. 6 in., 
and the front and hind 4 ft. diameter. The front and driving wheels 
are under the boiler, and the hind wheels under the foot- ~plate, close 
to the fire-box. The frames are made of solid wrought-iron plate 
1 in. thick; the inside one commences at the front buffer beam, and 
terminates at the fire-box, with bearings only for the driving wheels, 
while the outside one extends from butfer beam to buffer beam, with 
bearings for all the wheels. There are two force-pumps fixed to the 
front of the fire-box under the boiler, and worked by eccentrics from 
the driving axle, for the purpose of supplying the boiler with water 
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Among them is the Mooria, a schooner of 107 tons, built | 


The deliveries of coals, culm, and cinders from the | 


| lively 


| is supported with pleasing eflect. 


| left of the door is tixed a timepiece, with two dials warked with 


when running; and, to provide azainst the derangement of these 
pumps, or protracted stoppages on a journey, a small steam pump is 
placed under the foot-plate and worked independently of the engine, 
to insure a proper supply of water to the boiler at all times. A double 
awning, for protecting the men from the sun, has been placed over the 
foot-plate, extending a short way over the tender, supported on four 
wrought-iron pillars, and constructed so that a current of air passes 
through between the bottom roof and that exposed to the sun. 
The tender for this engine has a tank capable of containing 1,700 
gallons of water, and space for 30 cwt. of coke. It is supported on 
three pairs of 3 ft. 6 in. wheels, with outside bearings, the frames 
being similar to those of the engine. The “express train” consists 
ofa Tocomotive engine and pavilion carriage in one, together with a 
large saloon carriage of two compartments. I 





The steam carriage is ot 
a peculiar consiruction, having both engine and carriage on the same 
frame. The boiler is 9 ft. 7 in. long, and 2 ft. 9 in. diameter, with a 
tube surface of 370 square feet. ‘The internal fire-box is of copper, 
and has a surface of 40 square feet, making in all 410 square feet ot 
heating surface. On the smoke-box end of the boiler is a steam 
dome, similar to that of the large engine, with two lever safety valves, 
fitted with spring balances, indicating the pressure up to 150 1b. On 
the fire-box is a steam gauge, also. indicating the pressure. The 
cylinders are 8 ip. diameter and 14 in. stroke, and are placed between 
the inside and outside frames, directly behind the front wheels, with 
the valve chests outside, so that the whole of the working parts are 
accessible when the engine isin motion. The front wheels, which are 
3 ft. 6 in. in diameter, are under the smoke-box. The driving 
wheels, which are 5 ft. in diameter, are under the boiler and directiy 
in front of the fire-box, and the hind wheels (two pair), 3 ft. 6 in. 
diameter, are connected by a separate frame, usually termed a bogie, 
working on a pivot connected to the engine frame directly under the 
centre of the carriage, the object of which is to secure safety 
and steadiness in going round curves. Two tanks, for supplying 
the boiler with water, are placed, one under the foot-plate and 
the other under the boiler, and a supply of coke is carried in 
boxes on each side of the fire-box, in sutlicient quantity to take the 
engine seventy miles. The inside frame, like that of the large 
engine, is made of solid wrought iron plate, and terminates at 
the tire-box, and is firmly connected to the outside frame by plates 
and angle isons. The outside frame is formed of two 5-16th in. 
plates of wrought iron, running from the front end of the engine to 
the hind end of the carriage, with a strip of oak, 28th in. thick, 
firmly bolted between them. ‘Two small force-pumps, for supplying 
the boiler, are worked from the crossheads of the engine; in addition 
to which, a small steam pump, similar to that of the large engine, is 
| placed under the frame immediately in front of the smoke- box, to be 
us+d when occasion requires. The carriages are very splendidly 
| fitted up. The pavilion carriage has a door on the side, 2 ft. 6 in. 
wide, intersected at 12 in. from the bottom, the upper portion opening 
in the usual way, and the lower portion opening down as a folding 
step to give an easy ascent from the rail, as his Highness, taking a 
interest in machinery and railways, is most vigorous in his 
supervision of all works on the line, and frequently stops where there 
is no platform. ‘The exterior of the hind end of the carriage pre- 
sents another novelty in railway carriage building, being, like 
our modern broughams, segmental, which adds very much 
to its graceful appearance. The roofs of the carriage are made 
to project considerably over the end, which, with the roundness, 
the labyrinth or key pattern by which the upper roof 
This end also furnished 
with a window by which his Highness can have his pipe, coficve, &c., 
handed from the accompanying carriage. The front end of 
the carriage, or partition between the carriage and the engine 
platform, also segmental, is furnished with a door through which 
his Highness can pass at pleasure to the engine platform and 


















St hows 
is 


SC OTCH PIG IRON REPORT. 


+ «. 55s. 6d. f.0.b, Glasgow. 
co co 50s. 9d. ,, do. 
e- 50s. 9d. ,, do, 
eo ce 50s, Od. do. 














3-5ths No. ! and ) Cash prompt... .. 6d, per ton. 
°.n6t e >1mo., open, .. Od do. 
2-5ths ,, es F 
Sths ,, 3 f2mos., i es Od. do. 
3S 0 421°8 © . 3d, do. 
MANUFACTURED IRON, 
Bars, Govan .. .. «. o £8 9 less - per cent. 
Common .. «2 «. £75 
Pat esand sheets... .. .. £9 to 0 E10 les per cent 
Rails oe 6s ee se es 
Pipes ee ee ee 
ee ee ee eee NEIT CASII 








Onr pig iron market during the past we« _ s fluctuated considerably, 
On Friday last the price receded to 51s. 3d. 1 for <> Nos. Warrants, 
after which we gradually improved till yester¢ in, when 52s 6d. was paid, 
To-day we have nad a decline of 9d. per ton from that rate, business having 
been done 9d, per The tendency appears to be towards a 
further fall. 

Shipments last week wer 
last year. 








at Sls. ton. 


> 9,820 tons against 7,382 tons same week 
SHAW AND THOMSON. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra. 








sizes are charged for at the rates agreed by the trade. Drokerage 
is not charged for buying except on Foreign Tin, 
D ~ 
£ s.d, ae: £5. da, Dis, 
IRON, Swedish, Ind , Pct. 
700 38 assortments vs. 4.1 gPrm 13 8 0 Bf 
6 00 Russian CC ND 
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100 Faggot...... : 
11 00 ,, SPELTER, onthe spot Ma 
¥ v 
soo ” 2 ib vas s 
b. sq. 308 «w COPPER, Tile, 14 to 
SHIPPING LRON Tough Cake... 
Statfordsh, Bar ” 8 00 2 Sheathing and Boits. 
Sheet, Single Yloo ,, 
Mee « 1 
See . Old.... 
8 00 ,, | Yellow Metal. 
S26 Burra Burra. 
6 56 new Russian, 
6100 . LEAD, British P ig 
700 , | Spanich.. . 
450 ,] : ub. at Newcastle . cs 
450 . she eee 0 o,, 
2106 | TIN, "English Block 00. 
el: sar . oo, 
sus 2 | Refined 00” 
000 , | Foreign Banca,. 0 One 
” Str 00, 
= sa 12 03 
3 at the 310 0, 13 0, 
Works, L. W.,nom.. § . < 
Welsh Forge Pig (ull eee 12 0, 
Mine), at the Port. = - ” 
Acadian Pig, Charcval... » 8150 , 
Scotch Pig, No. 1, in 3100 AN: + prtn 13 0 00 
London .. sia ad » | QU ICKSILVER. -prib 0 2 014 








RaiLs.—The demand lately has not been so active. Purchases have been 
effected at from £6 5s, to £6 10s. per ton nett cash f.o.b. in Wales. 

Scotca Pié Ixon has fluctuated considerably since our last report, prices 
varying from 51s. to 52s, 6d. The market closes flat, with sellers at 51s.3d., 











drive the engine himself, a performance in which he takes 
yreat delight, and to accommodate him in which duplicate handles of | 


| ivory and iron are provided tor the lever by which the engine is | 


driven, the one for his Highness, the other for the engineer. To the | 


Arabic figures, one inside the carriage, the other next the platform ; 
and on the right side of the door are two dials of corresponding size, 
similarly placed, by which to give directions to the driver, the dial 
next the platform having engraved on it, in English, the words | 
forward, backward, fast, slow, stop, and the dial inside the carriage | 
having corresponding words in Arabic; an arrangement is also made | 
by which, when the ‘pointers are moved, a spring strikes a bell to call | 
the attention of the driver to the dial. From the engine and 
the carriage together requiring four wheels on each side to pre- 
serve equilibrium, the length of coupling is too great, consistently 
with safety, to have the wheels fixed in a straight line, there- 
fore (as will have been observed in our notice of the engine) 
the four hindmost are detached from the side frame and con- 
nected together by a strong iron frame, technically called a | 
bogie, which works on a centre with strong cup and ball jvint, to 
accommodate them to any curve on the line. In order to allow 





| freedom of action to the springs, without unduly raising the car- 


boxed up with sheet iron, as well as the spaces for the wheels. 
The Liverpool Chamber of Commerce resolved on Monday to for- 
ward a memorial to Government in favour of the bill which is at 
| present being promoted by the Mersey Dock Board, and the object of 
which is to enable the board to borrow £300,000 for dock improve- 


| ments and extensions on the Liverpool side of the Mersey. 


A new town hyil is 
is estimated at £4,000, 
obtained, 

The result of the Cambridge University Non-gremial Examinations 
is just announced. Of the 386 youths examined, 106 obtained | 
honours, or about 27 per cent. and 134 satistied the examiners, but | 
have not been included in the honour classes; leaving a balance of 
146 unmentioned, The position occupied by each town in the exami- 
nation will be seen by the following table :— 


proposed at Cambridge. ‘The required outlay 


-fourths of this amount has been 


} 
| 
! 
riage, advantage is taken of the space under the seats, which is 
and three | 





Town, Candidates Examined, Honours Awarded, | 
Birmingham .. .. .. 4 = 
Brighton a ae oe 
Bristol ae a 26 | 
Cambridge ..  .. Ww | 
Grantham ar ae 12 | 
Liverpool .. .. oe 22 
Loudon . ee lt 
Norwie h os 3 1 





Liverpool and Grantham, it will be observ. ed, oc coupy a creditable 
+ considering the number of students examined. 

he Highway Bill introduced by the Government seems an im- 
e.. ement on the measure brought forward by their predecessors in 
office. The measure does not propose to atlect solveat turnpike 
trusts, 


Frencu Gunrowpen.—The Minister of Commerce has addressed 
a circular to the Chambers of Commerce throughout France, inform- 
ing them that the Minister of War had succeeded in manufacturing 
gunpowder suited for exportation of a better quality than that now 
used, and the price of which will exable French shipowners to com- 
pete with foreigners. ‘The Minister adds that experiments in the 
manufacture of the _ gunpowder have been mace at the powder- 
mills of St. Chamaz, St. Medard, and Du Bouchet, from which it is 
proved that it may S ‘sold at 130f. the 100 kilogrammes. Further 
experiments made by the Director of the Government Gunpowder 
and Saltpetre Stores show that the same gunpowder may be manu- 
factured for 120f. the 100 kilogrammes, and even cheaper. This new 
gunpowder is composed of seventy-two parts saltpetre, thirteen sul- 
phur, and fifteen chare oal. It appears from a comparative trial that it 
is greatly superior to that of which samples were sent to the War- | 
office by M. Regis, of Marseilles, ag some of the gunpowder given in ex- j 
change by English traders on the coast of Africa. The casks in which 
the gunpowder is packed hold 10 1b., 20 1b., and 40 Ib., each. The Is 











Government will undertake to manufacture gunpowder for expor- 
tation at their mills at the rate of 130f. the 100 kilogrammes. 





and buyers 51s. cash and 52s, 6d, for three months open. The shipments 
for the week were 9,800 tons against 7,500 tons the corresponding period 
last year. 

SPRiTER dull of sale at our quotations. 

Copper firm at ruling rates. 

LeaD in good request, 

Tix.—In both English and foreign a moderate amount of business doing. 

Tix PLATES remain the same. 





MOATE and CO., Brokers, 


February 18th, 1859. 65, Old Broad- street, London. 
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Consumption or Zinc AND Acip ror (AMERICAN) ELEecTRO- 


TeLEGRAPHY.—It is estimated that to work 12,000 miles of tele- 
graph (the American system is here in question), about 3,000 zine 
cups are used to hold the acid. These weigh about 9,000 1b., and are 
decomposed by galvanic action in about six months, so that 18,000 Ib. 
of zine are consumed in a year. About 3,600 porcelain cups are 
used to contain nitric acid, requiring 450 lb. of acid to charge them 
once, and the charge is renewed every fortnight, making about 
12,000 Ib, of nitric acid in a year. 














An AMERICAN MANUFACTURING Crry.—From a small table giving 
the statistics of the manufactures of Lowell, U.S., we learn that 





there are 399,064 spindles and 12,234 looms at work in that city. 
There are 2,394,000 yards of cotton cloth made weekly, 44,000 yards 
of woollen cloth, and 25,000 of carpets. The Merrimack 
Manufacturing Company makes 340,000 yards of calico per week, 
and the Hamilton Company 148,000 yards. No less than seventy 

two turbine wheels are required to drive the machinery of all the 
mills, besides several breast wheels; 61,617 gallons of sperm oil and 

26,000 1b. of lard are consumed annually. 

Frencu FLoatinc Barreries.—“ The intended transformation 
of the steam line-of-battle ship Jemmappes into a floating batter 
says a letter from Toulon, “the commencement of a new an 
important application of the system of tioating batteries. The 
French Government has it in contemplation to fit out several of 
these steam fortresses, destined for the defence of the different nay 
ports, which they will shelter from all aggression. These enormou 
naval constructions will be—like the floating batteries which wer 
used with such formidable effect against the fort of Kinburn- 
covered with a sheathing of wrought iron. Instead, however, 
being like those batteries, ‘ wall-sided,’ a form which allows the new 
cylindro-conical balls thrown by the formidable Paixhans and 
Armstrong guns to penetrate the iron and to e xplode in the side of 
the vessel, causing thereby enormous damage, the new floating forts 
will have their sides ouilt in a curve, and tiuted at intervals, so that 
the shot will not one time in twenty strike on a flat surface, a1 
will, consequently, tly off without doing any injury. These floatin, 
citadels, mounted with guns of the largest calibre, and manceuvrins, 
under steam at the entrance of a port or roadstead, will, when 
two or three together, keep off the whole of an enemy’s squadron, 
and protect the arsenals and towns from the reach ‘of any pro- 
jectile. They will, moreover, render powerless the fortitications 
which command certain important maritime straits. Two of those 

vessels placed on the coast of Ceuta wovld completely paralyse the 
guns of Gibraltar, and would be the masters of the pillars of Hercules.” 
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ON THE MILITARY AND NAVAL USES OF VERY LARGE 
SHELLS, AND THE COMPARATIVE POWERS OF 
SHELLS, IN RELATION TO DIAMETER. 

By Ropert Ma.tet, Memb. Inst. C.E., F-R.S., Hon. 
Mem. U.S. Inst. 


(Concluded from p. 114.) 
ONE objection has been made to these large shells, or rather to 
the mortars, which is much more specious than valid, viz., that, 
partly from their construction in separate pieces, partly from the 
great strain of such heavy projectiles on the piece, their duration 
in serviceable condition will be very short. 

Without going lengthily into the peculiar principles of “ lami- 
nated structure ” (for the first time put in practice on a large scale 
in these mortars), [ cannot prove, as I should wish, that when ex- 
perience shall have decided the best proportions for every part, 
they will be more durable than any known artillery. I content 
myself with stating here, that if each of these mortars were to cost 
£5,000, or twice the price which they can be now made for, and 
only to last to fire 100 rounds, and yet be capable of performing 
what I advance for them, they are the cheapest ordnance for their 
proper purposes in the world. I see no reason, however, why each 
36-in. mortar should not last 1,000 rounds or more. 

Many other applications of value for special ends will no doubt 
occur te the experienced soldier, and possibly also some doubts and 
difficulties with respect to parts of what I have advanced. As to 
these I would only say, in conclusion, the powers of these shells, 
and the capability of throwing them, are now matter of fact—both 
were once denied. If these cardinal facts have become established, 
contrary to preconceived doubts and imagined difficulties, shall not 
any smaller obstacles to the use and general acceptance of so potent 
a weapon vanish ere long ? 

It remains to be seen whether our Government will follow out 
the leading facts that have been already ascertained, or slumber 
upon them, until (as in the case of the Minié rifle) other nations 
shall have perfected and applied our invention, and we are com- 
pelled, after some humbling lesson, to adopt our own weapon from 
their hands. 


In the discussion which followed the reading of Mr. Mallet's paper, it 
was objected by Lieut. Jeffries, late Madras Artillery, that, the breach 
being made in the salient of the bastion, his system did not appear to 
provide for the destruction of its flanking defences, for which at least 
artillery would be required. That at the range proposed for the 56-in. 
mortar battery (under 1,500 yards), the besieged might render the service 
of these large mortars extremely difficult by a well-sustained vertical fire 
of small shells from the advanced works of the place or from mortar-pits, 
and that if the garrison were enabled to obtain a preponderating vertical 
fire upon these mortars their service would be impossible; while the fall- 
ing of a large shell upon the muzzle itself of the mortar would involve 
the replacement of that part (or segment) at least. 

It was observed that at shorter ranges, such as 900 yards, which the 
author deemed, when obtainable, best in point of accuracy for breaching 
purposes, the penetration of the shell was not 15 ft. but only 9 ft., and it 
was thought the recoil would become excessive, as was found to be the case 
with common 13-in. mortars, if the 36-in. were elevated so as to give large 
penetration at short range, besides introducing great inaccuracy of prac- 
tice. It was also inquired, whether the fuze of these great shells might 
not be subject to be smothered out by their great penetration in the earth ? 
and, with a view to show that the transport and management of these 
mortars would be attended with difficulties, it was asked how long it had 
taken at Woolwich, and how many men, to build one mortar together for 
trial, and what time and number of men would be required, after sufficient 
practice, to do the like work in actual service? Also whether the trans- 
port of the parts of the mortar had been tried over Shooter's Hill, as well 
as over Woolwich marshes ? 

With reference to the peculiar construction of the mortars themselves, 
in hoops or concentric laminz with initial tension, it was asked whether 
that method of construction had not been before applied to artillery, and 
whether it were not involved in the construction of the wire gun of Mr. 
Longridge ? 

In reply to these remarks, the author of the paper stated that he con- 
ceived he had shown therein, that the powers of these shells were such 
that the whole interior of the bastion selected for being breached could 
be rapidly torn up, and its defences in flank, as well as everything clse 
within it, destroyed and overturned, in a time so short, from the moment 
of opening vertical fire, that but little, if any, support from direct enfilade 
fire of artillery would be neeued to silence the fire from the adjacent 
flanks, and that this s'\ortness of time given to the besieged, forbad the 
possibility of their concentrs ‘ng any serious amount of fire, vertical or 
otherwise, upon the 86-in. .ortar battery. The peculicr construction of 
mortar battery proposed by him, also reduced the mark for effective ver- 
tical fire to the few square yards of uncovered space at the muzzle of each 
mortar, and, with the known inaccuracy of tire of ordinary small shells, 
but very few indeed of those fired could be expected to fall within the 
battery, while the chances of one falling upon the muzzle of the mortar 
was remote in the last extreme. He did not deny that, in the event of 
the garrison being assumed capable of concentrating a preponderating 
vertical fire upon these mortar batteries, their service might become diffi- 
cult or impracticable ; but that was an objection common to every method 
of attack, and the chance of its realisation greater as the duration of the 
besiegers’ fire was necessarily longer ; that hence it applied with the least 
force to his method, which completed the breach within twenty-four hours 
of opening fire. The author did not limit the range for vertical breaching 
fire to 900 yards; he thought, after due practice, 1,500 yards would pro- 
bably be better. At either range sufficient penetration could readily be 
had for the rapid degradation of the rampart and glacis, without resorting 
to very high elevations of the mortar, or any loss of accuracy in practice. 

The recoil had on actual trial been found moderate and manageable ; 
quite as much, if not more so, than with 13-in. sea or land service mortars. 
Mr. Mallet proposed that bronze fuzes should be used for these large shells, 
timed abundantly long, and containing a thick column of composition, to 
give a large body of fire that could not be ** smothered out” on penetra- 
tion, ‘“ Smothering out" conveyed a wrong idea as to any composition 
that derived its supply of oxygen from its own material; if that contained 
enough of nitre, or other oxygen-giving salt, smothering was impossible; 
and he instanced Bickford's patent “Sump fuze,” prepared for wet blast 
ing in mineral mining operations, which burnt well and with certainty 
under water, even of five fathoms or more in depth. 

As respects the time, labour, and difficulty of putting together and 
transporting the mortars, the author stated that at Woolwich two 
skilled workmen and six or eight gunners had put one together in about 
two days—that, after due practice in service, eight skilled men and a few 
gunners could put a 36-in. mortar together ready for use in less than 
twenty-four hours. No trials had yet been made to transport any part of 
these mortars over hills such as Shooters’ Hill; but, taking the heaviest 
part at 11 tons, there was no civil engineer or contractor who would 
hesitate to undertake its transport over any country in the world where 
fortresses exist demanding the application of such a weapon for their 
reduction. These mortars were not for field service nor yet for mountain 
warfare—in their proper place in warfare no difficulty could occur in 
transporting masses far heavier than 11 tons. 

The author stated that loads far heavier were constantly transported for 
civil engineering purposes over common roads, often greatly cut up, and 
even across country, under the most adverse conditions. He himself 
had without serious difficulty transported castings of 18 tons weight 
over many miles of Irish bog road in the depth of winter and wet. 
Wherever existing siege artillery can be transported there also couli witb 
equal facility the 36-in. mortars and shells be brought. 

Finally, he reminded the meeting that what he brought forward was 
only the carrying out, to its legitimate scale and end, of the views as to 
attack by vertical fire promulgated by the great Carnot. Carnot's views 
had been dormant only because he had provided no projectile of sufficient 
weight and power to carry out his conditions. 

In answer to the question as to the peculiar construction of these 





| mortars in concentric laminw with initial strain, Mr. Mallet stated that 


small guns had been constructed long ago in that way, as well as some of 
the ancient bombards. The value of the principle involved was, however, 
not known. He believed he had himself been the first to recognise it, and 
certainly the first to carry it out practically (having in view its construc- 
tive importance) upon a large scale; while Dr. Hart, of the University of 
Dublin, had been the first to give an accurate mathematical investigation 
of the laws upon which such construction was based. The question 
of constructive peculiarities in the 36-in. mortars as designed by Mr. 
Mallet, entered but incidentally into his present communication—and that 
of priority not at all. 

Several field guns had been latterly constructed on this principle, the 
most remarkable and successful being Mr. Armstrong's, of Newcastle. 
Mr. Longridge’s wire gun apparently embraced the same principle; but 
there was no difficulty in showing practical objections, so insuperable and 
vital, as to render the construction of wire guns upon a large scale useless 
or impossible. 


INSTITUTION OF CIVIL ENGINEERS. 
January 11 and 18, 1859. 
{GeorcE P. Bipper, Esq., Vice-President, in the Chair. 


January 25, and February 1, 1859. 
Joseru Locke, Esq., M.P., President, in the Chair. 
(Continued from page 115.) 
DISCUSSION ON MR. SCOTT'S PAPER. 
Ir was remarked that, to execute a structure of the kind described 
in the paper, in a depth of water of 60 ft., it would be necessary 
that the timber frames should be upwards of 80 ft. in height. 
Judging from the difficulty of placing single piles in position, in a 
less depth of water, it was argued, that the setting up of each 
frame, with precision, in a rapid tideway, which generally prevailed 
round the head of a breakwater in progress, would be a matter of 
considerable difficulty. It was doubted whether the mancuvring 
of such large masses of buoyant material could be accomplished 
with advantage, even where it was practicable. It was thought that 
where there was only a small base of rubble, it was preferable to 
float the material to the spot, as had been done at Alderney, rather 
than to adopt the method of depositing it from a stage. For 
executing the superstructure, it had been proposed to introduce 
intermediate frames resting on the rubble. Supposing the rubble to 
sink, which it undoubtedly would do to some extent, then either the 
intermediate frames would receive no support from the substratum, 
and they must be held in suspension by the main frames, or, on the 
other hand, if they were sustained by the rubble, the continuity 
and rigid attachment of the timber framing could no longer exist. 





-In either case a portion of the strength, which seemed to be anti- 


cipated, would be lost. Hence, it was believed, that before the 
superstructure could be proceeded with, the main frames would have 
to be cut away, so as to present an equally yielding base for the 
superstructure to rest upon, ‘The relative advantages of timber and 
stone for these works were then commented upon; and it was 
thought that although the first cost might be reduced by using the 
former material, yet it would scarcely ever be adopted where heavy 
seas had to be resisted. Again, if the dimensions of the timber 
were increased so as to withstand heavy seas, the system would be 
much more expensive than had been stated. It should also be 
remembered that although timber and rubble-stone might be cheaper 
per cubic foot than stone alone, yet the advantages were not so 
great, when the comparison was made by weight. 

It was remarked that the subject of the Harbours of Refuge, in- 
dependently of the mechanical and engineering part of the question, 
was of vast importance, in a national point of view, whether as 





relating to the necessary protection of the commercial marine, or as | 


connected with the naval defences of the kingdom. In order to 
rendering clear the points to be touched upon, it had been necessary 
to examine those formidable and not very lively documents, the 
Parliamentary Blue Books, and they confirmed the opinion that all 
these great works were being executed without any efficient respon- 
sible supervision or control; and that not only the public and the 
representatives of the nation, but also the Government itself, had 
been utterly in the dark as to proceedings relative to them. The 
time had now arrived when these matters should be brought before 
the bar of public opinion, and as it was almost impossible to induce 
a dispassionate examination of the subject elsewhere, the Institution 
of Civil Engineers appeared to be the most fitting arena for the dis- 
cussion of the question. 

The mechanical portion of the subject was first briefly alluded to, 
by reference to the Reports of the several Committees on Harbours of 
Refuge, commencing with that of 1845; which, though not absolutely 
the first, was that which first actually examined into the most im- 
portant points. On the question of the recommendation of upright 
or of sloping walls, in spite of the aid given by scientine and 
practical men, the committee differed so widely, that a supplementary 
report was published, exhibiting the opinions of the dissidents from 
the nrst Blue Book. Now it was submitted that this difference of 
opinion had chiefly arisen from not having arrived at a clear under- 
standing of the terms used, and of the basis of the various argu- 
ments employed. 

It would not be necessary now to re-open the question of the 
theory of the waves of oscillation and translation. It was admitted 
that in the case of a pure wave of oscillation, the upright wall 
would receive the least amount of actual impact ; and that the wave 
would be reflected from the surface, at a corresponding angle to that 
at which it impinged; but when that wave became a wave of trans- 
lation, the upright wall was the worst form that could be adopted, 
as it would be struck with the utmost accumulated force of the sea. 

In applying these and other views to practical cases, it must be 
assumed that the facts were derived from the Blue Book, which, 
however, like the Queen’s speeches, appeared to contain everything 
except the specific information sought from them. 

Now, in looking at the plans of the works, as given in these Par- 
liamentary documents, the section of the breakwater at Alderney 
appeared to be of the worst possible form. There was a slope, or 
berm, below low water, then a slope of 1 in 7, and then an upright 
wall; it was contended that upon this combination of forms the 
effect of the waves must be most pernicious. 

When there was to be a vertical wall, the slope should be so placed 
as to exhaust the force of the waves before they reached the super- 
posed upright wall; this was judicious, and it was evidence of the 
correctness of the doctrine, that the form of section of sea walls 
should depend upon local circumstances, and should be fixed by the 
practical eee of the engineer. At Dover a slope would not be 
practicable, as there were only soft materials at command, whereas 
at Holyhead and at Portland there was abundance of hard mate- 
rial, and it was evident that in these latter positions slopes of 
“ pierre perdue” were the proper kind of works to be executed, as 
they were less expensive, and required the exercise of less engineer- 
ing and mechanical skill than upright walls. These latter were, 
doubtless, expensive works, and it was contended that if they could 
not be constructed at a less expense than the pier at Dover, which 
was stated to be now costing £415 per lineal foot, such structures 
must be abandoned. At the present rate of progress, the projected 
Harbour of Refuge at Dover would scarcely be completed in 
less than 100 years, and at an outlay of £5,000,000. But the 
actual cost would not be represented by that amount, as if the 
interest of that sum were spread over the 100 years consumed 
in the progress of the work, it would, with the principal, amount ,to 
£A0,000,000, Supposing, then, that our ancestors had commenced 
this harbour at Dover in 1759, what would have been its utility, as 
a work of military defence, during the past prolonged continental 
struggles? and would not £40,000,000 be much more usefully employed 
in reduction of the National Debt, than in a work of doubtful 
utility, either for the commercial marine, or for the navy? If such 
works must occupy even fifty years, they had better not be com- 
menced at all, as by the time they were completed the perils they 
were intended to guard against would have away. The great 
object, then, must be to devise some other and simpler system of 
construction for works of this kind; and it was a question whether 








some such plan of breakwater as those of which drawings and models 
were exhibited by Mr. Hays, Mr. Brunlees, or Mr. Johnson, could 
not be adopted with advantage; those systems appeared to consist of 
iron piles, founded upon Mitchell's screws, and bearing a sheathing 
of close or open timbers, against which the waves would impinge. 
The system appeared to possess certain merits, and, under peculiar 
circumstances and in properly-selected localities, could probably be 
made available, as a considerable length could be put down in a short 
space of time; and in the hands of experienced engineers such a 
mode of construction might be rendered available for reducing the 
present enormous cost of piers and works intended for the protection 
of shipping. With the diving bell and helmet, and the Nautilus, 
and other available means of securing the putting down of any kind 
of iron piles, it would appear easy, if these works were thrown open 
to the engineering skill of the country, to tind the means of execut- 
ing them with much greater rapidity and at considerably less cost 
than at present. 

Reverting to the Blue Books, they would be found to reveal many 
things which were not generally even surmised. ‘To the report of 
1845 there was appended the signature of Mr. James Walker, past 
president of the institution. The report stated that the cost of 
breakwaters, whether constructed of * pierre perdue,” or built as 
upright walls, would be nearly identical. Now, as a commentary on 
that statement, it must be observed, as far as a Blue Book fact could 
be received, that the pier at Dover had cost £415 per foot, and that 
at Portland less than half that sum. It was further stated that 
the works at Dover were to cost £2,500,000; those at Seaford, 
£1,250,000; at Portland, £500,000, and at Harwich, 260,000, Of 
these four works so recommended, three had been commenced, and 
two of them had been entrusted to Mr. James Walker himself, one 
of the commissioners. 

The facts respecting Dover appeared to be, that the first contract 
was for 800 ft., extending from the shore, at a cost of £234,000, or 
£290 per lineal foot; and the renewed contract in 1854 was for 
1,000 ft. at £415,000, or £415 per lineal foot, and to be completed 
in 1864. It must be assumed that Parliament sanctioned that 
work, ordered it to be proceeded with, and voted the money, on the 
report of the commissioners; yet, in 1858, on some of the members 
of a Committee of the House expressing surprise at the slow pro- 
gress of the work, and asking Mr. Walker this question—“ Was it 
known, at the time it was decided to make the works at Dover, that 
it would take half a century to make them?” he replied,—* I do 
not suppose it was. I do not think any idea was formed, at the 
time, as to the cost, or the mode in which it should be done.” 
lence it might be assumed that works were authorised, and the 
money of the country was voted away by the Government, without 
any idea being given of the time of construction, or of the cost of 
such works, nor even of the mode of their execution, Now, mark 
the result at Dover: about £400,000 had already been expended, 
and yet it was at times nearly impracticable to eflect the landing at 
low water of the passengers from the small steamers arriving from 
Calais, until the outward-bound steamer had left. This inadequate 
result, after such expenditure, was not creditable to the administra- 
tive skill of the Government of the country. 

At Portland the original approximate estimate was £500,000, 
which, for the rough stone alone, was extended to £558,000, It 
was, however, discovered subsequently that the mass of stone must 
be wider and deeper, and, therefore, the cost was increased to 
£952,000, and it was stated that this addition was occasioned by an 
error of 7 ft. Gin. in the depths, which had been determined by 
soundings taken by one of her Majesty's surveying ships, which had 
been specially deputed to make a chart of Portland Bay. Why an 
error of this kind, involving an expense of £95,000, had been passed 
over, without any public notice, remained to be explained by the de- 
partment of the Government which was responsible for it. 

Considerable discrepancy of opinion appeared to exist with respect 
to the value of convict labour, which, it should be remarked, was 
more extensively employed at Portland than at any other place. 
Nearly all the stone used in the works was quarried by convicts ; 
it was then taken by the contractor, hauled to the top of the self- 
acting incline planes (supplied by the Government), and was tipped 
into the sea, vertically, from a stage erected by the contractor, who 
had merely to dispose of the material supplied to him by the con- 
victs. It would, at the tirst view, have appeared easy to estimate 
the value of the material and to charge it against the works exe- 
cuted. This, however, did not appear to be done. It was averred 
in the Blue Books relating to the management of prisons, that the 
criminal establishment at Portland was_ self-supporting, inas-~ 
much as the labour of the convicts was profitably employed in the 
harbour works. On the hand, it was stated in the Blue Book 
relative to the harbours of refuge, that this labour did “ not save 
one shilling in the work.” Now, between these two statements 
there was a manifest discrepancy, which should be explained, as it 
was evident that the £30,000 to £50,000 annually expended on 
the convict establishment at Portland should produce something. 
The prison authorities said that the establishment cost the country 
next to nothing, whilst the Admiralty contended that the harbour 
works upon which the convicts were employed were as costly as if 
free labour had been employed. Now it appeared that both were a 
little wrong ; the inspector of prisons might perhaps attach more 
value to the convict labour than properly belonged to it; but it was 
absurd to say that the quarried stone, delivered on the tramway, 
ready for deposit by the contractor, was valueless, Indeed, it might 
be safely contended, that the £930,000, representing the ultimate 
cost of the Portland works, would eventually be increased to 
£1,500,000, when the convict labour and the interest of the money 
was taken into calculation. 

It appeared from the Blue Books, that the cost of the stone, 
receiving it ready quarried and lowering it by inclined planes, 
erected at the cost of the Government, and tipping it into the sea, 
amounted to between three and four shillings per ton. Now, this 
rice appeared excessive, as compared to the cost of similar works 
in other positions, and it induced the conviction, that if the whole 
work had been ofiered to free and open competition, it would have 
been done at a less cost to the country. 

Alluding to the design of the Portland Breakwater, it was 
observed that an opening of between 300 ft. and 400 ft. wide had 
been left, at a certain distance from the shore, in such a position as 
to admit of heavy seas rolling in, to the detriment of the anchorage 
ground in the harbour; whilst, from its position, it was manifestly 
useless for sailing vessels, either entering, or leaving, and could only 
afford an advantage of three or four minutes, even to steam vessels. 
Besides, this opening required elaborately-constructed pier-heads, 
which, as specimens of work, reflected the highest credit on all who 
were connected with the breakwater; but they had cost nearly 
£100,000, which was a heavy cost for a doubtful advantage. More- 
over, in any future repairs of the breakwater, this opening would be 
found to be a source of much inconvenience, as well as of extra cost. 

The Harbour of Refuge of Alderney, which was estimated to 
cost £1,300,000, had been placed in a situation where it was nearly 
valueless, as all shipping carefully avoided that part of the channel, 

The works of St. Katherine's Bay, Guernsey, which were shown 
by the Blue Books to have cost £800,000, were even, if possible, still 
less useful, as if a vessel would avoid Alderney, it would certainly 
not go near to Guernsey. 





The works were now stopped ; and after 
all the expenditure there was scarcely shelter for a few oyster boats. 

The Parliamentary returns were nearly silent with respect to 
Holyhead. It appeared, however, that the original estimate had 
been £600,000; but the expenditure, up to the present time, was 
£930,000. The utility of this work was undoubted; it was in the 
right place, and the Government had, at last, wisely placed it under 
excellent and judicious management. ‘There was, however, an un- 
fortunate error in the original design of the work, the piers 
having been built concave in plan, instead of convex, towards the 
sea, thus making an angle in the construction, which was 
very prejudicial; and it was evident that if the plan had been 
originally well considered, nearly 200 acres more of harbour space 
would have been obtained at the same cost. In fine, it appeared, 
that but little hopes could be entertained of more rational proceeding, 
on the part of the Government, so long as commissions were con~ 
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stituted as at present. The few members of acknowledged indepen- 
dence were swamped by other members, determined by foregone con- 
clusions, and the schemes proposed by certain parties were, by some 
‘“‘hocus pocus,” generally recommended. It was evident that no 
person should be placed upon such commissions who was pledged 
to any system whatever; nor should the execution of any work be 
cotitided to any member of a commission by whom that work had 
been recommended. There were many modes of carrying out these 
views ; and if a better and more equitable method was adopted, the 
best professional ability and the greatest executive skill would be 
secured, to the manifest aivantage of the country. F 

This subject was one which well merited the attention of some in- 
dependent ember of the House of Commons, who might do good 
service to the country, by pertinaciously attacking and exposing the 
present objectionable system of executing all Government works. 

It was explained that the superstructure at Portland, which was 
only commenced on the pier connected with the shore, was founded 
at the level of low water. It would have been better if the work had 
been commenced at 12 ft., or 15 ft., below low water. 

As to open competition for Government works, the works at Port- 
land had been submitted to six of the most eminent contractors in 
the kingdom. 

What had been stated in the evidence in the Blue Books was, that 
it was difficult to determine whether any absolute money-saving 
resulted from the employment of convicts upon such works as those 
at Portland. Now, however, from a combination of circumstances, 
there was reason to believe that convict labour was rendered com- 
mercially advantageous. There were, however, advantages attend- 
ing the useful employment of the convicts which could not be esti- 
mated commercially ;—the industrial and moral training to which 
they were subjected during their period of forced labour tended to 
their reformation, and towards restoring them to society as useful 
men instead of outcasts. Thus, if the cost per lineal toot of the 
Portland Breakwater should be actually as great as that of another 
breakwater executed by free labour, there was still the advantage 
of the reformatory instruction and training given to the convicts. 

It should be observed, that in the construction of a breakwater, in 
an exposed situation, the cost would, in a great degree, depend upon 
the time the work was in execution, because in heavy weather the 
sea risk was greatly increased, when the quantity of stone tipped 
was limited by the waut of facilities; whereas, with the extensive 
means afforded by a ion. iaging, such as had been created at Port- 
land, the quantity o! swiier:. | deposited could be almost unlimited, 
and it could be done <o rapidly as to diminish the sea risk. 

The opening in the breakwater which had been alluded to was 
decided upon by the Commission on Harbours of Refuge of 1845. 
The object was evidently to afford facilities to ships leaving the 
harbour during northerly winds; and hitherto no ill etiect had been 
felt in the harbour from the admission of any heavy seas by that 
opening. 

With respect to the plan of the pier at Holyhead, it was explained, | 
that when the harbour was first projected, a strong and successful 
pressure was brought to bear, by the Liverpool interest, against the | 
formation of a port in that locality ; a small area only was, there- 
fore, ordered to be enclosed. It was now found that this area was 
too small, and further works were imperatively demanded, which 
could only be joined on to the old pier by an extension in the direc- 
tion that had been shown; and if there was an apparent error in 
the plan, it must not be attributed to the late Mr. Kendel, by whom 
the works were designed. 

It was explained that this had not been intended; but what was 
the use of the controlling “ nautical authorities,” who were so active 
upon all commissions, if they permitted such grievous errors of 
design, simply because an outcry was raised by interested parties 
from another locality ? These nautical authorities were not always 
so impressionable by just representations; and if they could not in- 
dependently determine the requisite area of a new harbour, it might, 
with propriety, be asked, of what utility were they as members of 
commissions ? 

As to the employment of convict labour at Portland, the dis- 
crepancy between the statements by the two departments of Govern- 
ment had not been explained, and an annual sum of nearly £50,000 
disappeared in some unaccountable way, without any satisfactory 
reasons being rendered. Neither were the beneticial etlects of the 
moral and industrial training admitted, as the testimony of the 
warders of the convict establishment showed that real reformation 
was very rarely induced in any of the prisoners. 

It was explained, with regard to the works at Alderney, that the 
section of the pier was exactly that which was so strongly advo- 
cated; the vertical wall was founded at 12 ft. below low water of 
spring tides. 














As to Jersey, that place was, at one time, considered to be the 
most important of all the harbours in the Channel Islands; but some | 
change of opinion appeared to have occurred, as the Government had | 
only authorised the construction of one arm of the breakwater, and | 
had neglected the other. The harbour was thus in such an un- | 
finished and exposed condition that no vessel would go into it. | 

As to Dover, the expenditure was given in lump sums in all the 
Blue Books, and the amounts now quoted as the cost per lineal foot | 
were not correct, inasmuch as_the,gross sum embraced the cost of the | 
landing jetties and other things, which should not be included in | 
making a comparative estimate of that work, and contrasting it with | 
others. | 

Before the plan of the Dover works was decided upon, the | 
evidence of several eminent civil engineers was taken; the direc- 
tion was then connded to Mr, Walker, and application for tenders 
for the execution of the work was made to six or more of the most | 
eminent contractors, to one of whom it was let for a gross sum. 

The breakwater at Dover could scarcely be contrasted with any 
other work, as at present it was essentially only a landing pier ; 
although it would eventually fo:m part of a harbour of refuge. The 
mode of construction was dierent to other works, as, owing to the 
absence of hard material in the neighbourhood, it had been necessary 
to resort to the use of concrete blocks, formed of cement and shingle. 
The result had been perfectly successful, as not a crack appeared in 
the walls, although the foundation was not good. ‘The time actually 
occupied in executing the present length of pier was not any crite- 
rion of what could be done; at present a certain annual amouat was 
ordered to be expended, for which so much work was execute, but 
at least double that quantity could be executed, if the necessary 
funds were voted for the purpose. 

“St was mentioned that the béton system had been first introduced 
by M. Poirel, in 1838, at Algiers. It had been tried there on ak: 
scale, and had since been adopted at the new port of La Jolliette, at 
Marseilles. Where no better materials could be got, it was thought 
worthy of the consideration of engineers; but as regarded cost, it 
was believed the price of béton would be found to vary from 
10f. to 22f. and upwards per cubic metre, according to the 
quality. This was nearly four times as costly as some of the in- 
expensive stone breakwaters already alluded to, where the material 
was at hand, and was readily obtainable at a cost, in the work, of 
from 3s. to 4s. per cubic yard. In these cases the great expense of 
staging was saved, by forming the breakwater like a railway em- 
bankment, and using the embankment itself as the stage from which 
to “tip” the material. Then as the work advanced the sea caused 
the materials to assume that inclination at which they would stand. 
This was spoken of as the simplest, the cheapest, and the best mode 
of forming a breakwater run out from the shore. 

In reference to the remarks which had been made as to the harbour 
at Jersey, it was stated that by the original design it was to have 
been formed on the opposite side of the island, by excavating or in- 
denting the land for the purpose, as had been done at Cherbourg. 
If that plan had been carried out, a useful work would have been 
obtained, at less cost than the present harbour. 

With regard to a report that it was probable Parliament would be 
recommended to authorise the expenditure of about three millions 
sterling, in the construction of harbours of refuge, it was remarked 
that that amount, distributed over the coasts of the United King- 








dom. was so limited, that the cheapest plan of construction, combined 
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with efficiency, must necessarily be selected. It was on this ground 
that a framework of carpentry, filled in with rubble-stone, had been 
mainly advocated ; and it had been estimated that such a structure 
could be executed in deep water for £70 or £8" per foot. But, on 
the other hand, it was thought a bold assertion to say, that this 
system was a good substitute for the stonework of the old school, 
for, in all probability, the tirst rough sea it had to encounter would 
destroy it ; and, as far as economy was concerned, many stone break- 
waters had been constructed at even less cost, where facility for 
obtaining materials had formed an element, as it always should do, 
in the determination of the site for the breakwater. 
(To be continued.) 





February 8, 1859. 
Josern Locker, Esq., M.P., President, in the Chair. 
Tne paper read was “ On the Performance of the Screw Steamship 
Sahel, ntted with Du Trembley’s Combined Vapour Engine ; and 
of the sister-ship Oasis, with Steam Engines worked Expansively, 
and provided with Partial Surface Condensation,” by Mr. James 
W. Jameson. 

Before proceeding with the main object of the paper, which was 
to record the results obtained during twelve voyages of each ship, 
made for the purpose of testing the comparative value of the two 
systems, the author gave a brief description of the Combined 
Vapour Engine. The principle of this engine was based upon the 
fact, that the condensation of a liquid, such as water, boiling at a 
high temperature, might be etlected by surrounding an external con- 
denser with a liquid, such as ether, boiling at a low temperature. 
Thus, the condensation of the vapour of the one might be made the 
means of generating the vapour of the other; and a useful eflect 
might be obtained from the heat given out in condensation. The 
engine, up to a certain point, resembled an ordinary steam engine, 
with surface condensation, except that the surface of the vessel 
called the vapouriser, which was also the condenser of the steam, 
was surrounded by ether instead of water. The heat evolved 
by the condensing steam generated ether vapour. This vapour 
accumulated in the upper part of the vapouriser, and was conveyed 
from thence to a cylinder fitted with the piston, &c., precisely like 
an ordinary steam cylinder, in which the ether vapour exerted its 
force. From this it was conveyed to another external condenser, 








where it was condensed by means of cold water, and was then re- 
turned to an air-vessel, in which any air that might have entered | 
was separated from the ether. From this vessel it again passed to 
the vapouriser, in which it condensed fresh volumes of the steam, 
and was once more turned into vapour. In a steam-boat with a | 
pair of engines, one would be worked with steam in the ordinary | 
way, and the other with the vapour of ether. ‘The vapourisers and 

condensers were composed of a number of elliptical copper tubes | 
tixed into brass tube plates. The tubes were generally 5 ft. inlength, | 
1-25th of an inch in thickness, and the bore was a flat ellipse, measur- | 
ing Linch by } of aninch. These tubes, M. Du Trembley preferred 
to have drawn solid, without any brazed joint, or other seam. The 
tubes, after having had their ends tinned, were placed in the mould 
for the tube plate, and the molten metal was then run round them, 
by which a very tight joint was made between the ends of the tubes 
and the plates. Groups of these tubes properly fastened together 
were placed vertically in a cast-iron case, in which the exhaust 
steam was introduced, so as to surround the outside of the tubes. 
The liquid ether to be boiled off, and to condense the steam, was 
placed within the tubes; arrangements being made above the top 
tube plate to collect the vapour, and to prevent its mixing with the 
steam that surrounded the exterior of the tubes. The condenser was 
nearly similar to the vapouriser, except that the tubes were placed 
horizontally, and were curved slightly upwards in the middle, so that 
the ether obtained from the condensation of the vapour might 
readily escape from the tubes. 

The author then succinctly alluded to the experiments made by: 
Mr. Rennie, on board the ship Du Trembley, in the year 1853, 
which led to the application of the system in two new ships, the 
France and the Brézil, of 300 nominal horse-power, belonging to 
the * Compagnie de Navigation Mixte” of the port of Marseilles. 
These vessels performed aa uninterrupted service, for upwards 
of eighteen months, between Marseilles and Kamiesch, during the 
Crimean war; and were so favourably reported upon by Meissonier, 
Ingéniéur des Mines, and M. Gouin, Ing. nieur des Ponts et Chaussées, 
that it was determined to apply the system to seven new ships. 
Ultimately, however, in consequence of the burning of the ship 
France, in the port of Bahia, and owing to the failure of the Brazi- 
lian line of steamers, after three voyages, the system was only 
applied to three ships on the African line. These vessels were the 
Sahel, Zouave, and Kabyle, of 825 tons displacement, and 180 
nominal horse-power. About the same time the Compagnie Franco- 
Americaine, having made some incomplete and unsuccessful trials of 
ether engines, in the ships Jacquard and Francois Arago, gave up 
the system. These two engines were then arranged to work by 
steam alone, the tubular apparatus being made use of for surface 
condensers. It was said that by this arrangement such favourable 
results were obtained as to compensate for the suppression of the 
ether. All these circumstances combined, induced the two com- 
panies to engage the services of M. Moreau, to conduct a series of 
experiments to determine the relative economy of the two systems. 
In his report he endeavoured to prove, that although in the com- 
bined engine a consumption of 880 Ib, of ordinary Cardi coal, and 
2°16 pints of ether per hour, had produced 439°6 indicated horse- 
ower, or 2 Ib. per ILH.P. per hour, yet a result almost equal to 
this might be obtained from engines of the same dimensions, by em- 
ploying steam of the same pressure as in the combined engines, and 
by using a diminished introduction, a greater expansion, and surface 
condensers. Subsequent experiments corroborated the results 
arrived at by M. Moreau, as to the consumption of fuel; but in a 
reply to that report, the accuracy of his reasoning and calculations 
was disputed. The directors of the Compagnie de Navigation 
Mixte, however, determined that the plan proposed by M. Moreau 
should be carried out in the ships Oasis and Marabout, also belong- 
ing to the African line; and this had enabled the present comparison 
to be made. 

The engines and boilers of the two ships, Sahel and Oasis, as well 
as the hulls, were identical, except that the boilers of the latter had 
about one-third more heating surface. The voyages, twelve in 
number, were perfectly similar in all respects, and occupied eight 
months, during which time about 14,000 miles were run by each 
ship. During the experiments the mean indicated power was found 
to be 405 H.P. in the Sahel, and 273 H.P. in the Oasis and the 
Marabout. In the former the total consumption of coal taken on 
board was 31 Ib. per LH.P. per hour, and in the latter 7-12 Ib. 
per LH.P. per hour — that of the Oasis being 7°5 Ib. and 
of the Marabout 6°75 Ib. | These rates of consumption were 
obtained by dividing the total amount of coal used on board for 
all purposes, by the actual number of hours under way. ‘They, 
therefore, included the quantity consumed in getting up the steam, 
as well as that used for cooking, &c. The rate of consumption was 
also atlected by the inferior quality of the fuel frequently used, by 
the considerable waste, and by the great number of hours under 
steam, compared to the hours under way. These rates, though 
high, did not exceed the usual rates for ships in the port of Mar- 
seilles, titted with direct acting engines of the same power. The 
most economical results obtained in any of that class were those of 
the ship Avenir, belonging to the same company, in which the con- 
sumption of fuel, measured in the same way, was 54 Ib. per L.H.P. 
per hour. This agreed very nearly with the account given of the 
Scotia, Anglia, and Cambria, mail boats running between Kingstown 
and Holyhead, in which the consumption was stated to be 5-3 Ib. 
ver LLH.P. per hour. Reference was also made to Professor Ran- 
<ine’s experiments on board the Admiral, fitted with double cylinder 
engines, in which the consumption was said,to be 242 Ib. per I.H.P. 
per hour, or nearly fifty per cent. more than that of the Kabyle, as 
determined by M. Moreau. Also to some experiments on board the 
Algesiras, a French ship of the line, of 2,414 LH.P., when it was 

















; when the tres were extinguished, and the ships were in port. 


found, that with the full pressure of the steam, the consumption was 
3°74 Ib. per I.H.P. per hour, and with the steam cut off at one-thiré 
of the stroke, 3°6 1b. per ILH.P. per hour. The author believed 
that the ordinary consumption of fuel in marine engines was above 
6 Ib. per I.H.P. per hour; that comparatively few worked so low 
as 5 1b., and none under 43 Ib., taking the gross consumption for a 
whole year. , 

An examination of the tabular records of the experiments made 
with the two ships Sahel and Oasis gave the following results, in 
favour of the combined vapour engines. First, a weight and space 
available for fifty additional tons of cargo, or an increase of one- 
sixth ; secondly, a diminution in the consumption of fuel of 40 per 
cent.; and thirdly, an increase of one-ninth in the speed of the ship. 
The attendant disadvantages were, the first cost of the apparatus, 
the difficulty of condensing the ether during very hot weather, the 
losses arising from leaks, which occurred from time to time in the 
vapouriser, and the expense and danger of the liquid employed, 
necessitating constant care, and a more eflicient engineer than an 
ordinary steam engine. Still, notwithstanding all these inconve- 
niences, the actual saving was such as to merit attention. The addi- 
tional expense required to fit the Sahel with a combined engine, in- 
stead of a common steam engine, would not exceed £4,000. Such a 
ship on the African line could accomplish from twenty to twenty- 
four voyages per annum, or run from 20,000 to 24,000 miles, and 
economise, as compared to the Oasis, 1,000 tons of coal, of the value 
of £1,600. From this would have to be deducted the value of the 
ether consumed, say £409, and £400 as a sinking fund to pay off the 
extra expense incurred, or together £809, leaving a net economy of 
£791. But to this must be added the profits arising from the addi- 
tional cargo capable of being carried ; this could not be estimated at 
less than £700, so that there resulted a net economy of £1,491, a 
sum more than sufficient to pay an interest of 6 per cent. per annum 
on the capital required to purchase such a ship. 

The number of accidents which had occurred during five years’ 
experience had been but three. The first happened on board the 
ship France, when lying in the port of Messina. This arose from 
an escape of ether, caused by a workman having trodden upon and 
broken a weak copper pipe under the bilge water, and which was 
therefore out of sight. The ether having accumulated in the engine- 
room, was accidentally ignited, when a great tiame filled the engine- 
room, and extinguished itself in a few moments, without producing 
any disorder or leaving any trace of the fire. The second accident, 
which caused one death, occurred on board the ship Brésil, when in 
the dry dock at Marseilles. This accident was also occasioned by a 
workman entering the engine-room with a naked light, against ex- 
press orders, and setting tire to the gases of the ether floating in the 


| room, the vapouriser being open at the time for cleaning. The third 


accident was the most serious, and the most fatal to the development 
of the system. This was the burning of the ship France in the port 
of Bahia, before alluded to. It was now well known that this had 
been caused by discharging at night a number of cases containing 
ether, not belonging to the provision of the ship. One of the cases 
was broken, the liquid spread, and ignited at one of the lanterns, 
etting tire to the hold at some distance from the engine-room. Thus, 

ese accidents all occurred when the engines were not at work, 
No 
accident had happened to the ships while at sea, and no extra 
insurance had ever been paid on the ships on account of their con- 
taining ether, even after the burning of the ship France. 

In conclusion, it was remarked, that the ditliculty of condensing 
the ether would not take place in latitudes where there was not an 
excessively high temperature, nor if a liquid with a higher point of 
ebullition was employed. ‘The occasional leakage of the vapouriser 
was a purely practical defect, which would, no doubt, be easily 
remedied. As, therefore, a great economy of fuel had been shown to 
result from the combined system, it remained to be seen whether the 
inconveniences mentioned were such as to limit its general extension. 
It was thought possible that a cheap non-inflammable liquid might 
be discovered, and that the cost of the apparatus might be still fur- 
ther reduced, as experiments, made by Mr. Bramwell, seemed to 
lead to the belief that the surface of the vapouriser might be consi- 
derably decreased. ‘The extensive scale on which the system had 
already been employed, and the favourable manner in which it had 
been reported upon by different engineers, was the author's reason 
for bringing the subject under the notice of the members. M. Du 
Trembley was most anxious that his invention should be better 
known to English engineers, in the hope that they would co-: perate 
in removing the existing defects, and in rendering its application 
more certain and practicable. 

The discussion, which was opened, was announced to be continued 
at the next meeting. 





Ravip Sartivc.—The owners of the clipper Pochahontas adver- 
tise that on her last voyage she ran in three consecutive days 
927 miles, being at the rate of thirteen miles per hour. 


WHISPERING IN St. Paut’s.—At last week's ordinary meeting of 
the Royal Institute of Architects, Mr. Parris, who renovated the 
painting in the dome of St. Paul's, said he had remarked, from his 
experience of that cathedral, that he could be heard distinctly at the 
distance of 220 ft., when he was immediately under the eye of the 
dome. Any person standing on a particular part of the pavement 
below, at a right angle, or nearly at a right angle from where his 
voice would strike the roof, could hear even a whisper with the 
greatest distinctness; in fact, he had often held conversations in that 
way. He believed Mr. Penrose had likewise tried the experiment. 
As he moved to a different part of the dome, the person below would 
have to move toa different position, but in the same angle; when 
this became too great, the voice was lost. He had often tried the 
experiment, and found that the reverberations in a dome were 
always repeated thirty-two times, exactly corresponding with the 
points of the compass. It was the same at the Colloseum (London), 
where he had tried it with the flute, voice, and every means. He 
had tried experiments in the same way in St. Paul's, upon the level 
of the organ, and above and beneath it; and he found invariably 
that the sound was always best heard at the point opposite to where 
the voice had struck. It was precisely the same with the voice 
ascending as descending ; in fact, his attention had been called to the 
matter by hearing a man below ask another for sixpence; he ex- 
claimed :—“ Take care, he is giving you a bad one ;” and the man 
immediately turned round, surprised as to where the voice could be 
coming from.—ui/der. 

Works Iv THE Mavririus.—To facilitate the recently-established 
mail service between this port, Australia, and the mother country, 
the Mauritius Dock Company have commenced the excavations for 
a vast dry dock, to atlord every facility for repairing the vessels 
which will shortly call at our port. The size of the dock is to be 350 ft. 
long, 80 ft. extreme breadth, 60 ft. mean, and 40 ft. minimum 
breadth; depth, 24 ft.—in fact, capable of easily taking in such 
magniticent vessels as the Duke of W ellington, of 3,756 tons ; length, 
27s ft.; length of keel for tonnage, 2U2 ft.; depth of hold, 24 ft. ; 
breadth, 62. ft. H.M. steam frigate Mersey—length, 336} ft.; length 

















of keel for tonnage, 254 ft.; breadth, 02 ft.; burthen, : } tons. 
l1.M.S. Boscawen, which was lately here, is 2,212 tons; length, 


213 ft. Such a vessel would appear like a long-boat in the new 
dock. ‘The most important fact is, that merchant ships of all 
sizes can be taken into dock and immediately repaired. The pump- 
ing machinery is being constructed by Messrs. Gwynne and Co., 
engineers, of London. Engines of 100-horse power will work three cen- 
trifugal pumps, each discharging 12.000 goltens of water pet minute ; 
and the dock, containing when full 13,000 tons of water, will be 
entirely emptied in two hours and a-half. Besides these pumps 
there will be a smaller one, worked by%a separate engine, to keep the 
dock dry during repairs to vessels. The company has, in addition, 
a forge, with every appliance for the repairs of iron vessels. This 
fact cannot be too widely known. The contractors have engaged to 
tinish the excavations in a year, but doubtless the dock will be ready 
to receive vessels in about nine months.—Port Louis Overland Ga- 
zette. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
February 8th, 1859. 
W. Farrparry, F.R.S., &c., President, in the Chair. 


Mr. E. W. Bryney, F.R.S., &c., communicated a notice of the lias 
deposits at Quarry Gill and other places near Carlisle. On the 
western side of the Pennine chain, after passing the small isolated 
patch of lias at Audlem, in Cheshire, none of the secondary rocks, 
superior to the trias, have been met with in the counties of Lancaster 
and Cumberland, therefore the discovery of a tract of lias near Car- 
lisle is of considerable interest. 

For some years past Mr. R. C. Brockbank, of the firm of Messrs. 
Carr and Co., of Carlisle, has been diligently engaged in searching 
for coal, and has investigated the country around Carlisle with oon- 
siderable care. His attention was chiefly directed to the district 
lying between Curthwaite, on the Carlisle and Maryport Railway 
and the Solway, especially about Aikton and Oughterby, points 
which Professor Sedgwick had thought likely places for boring for 
coal, and where that eminent geologist had been informed a coal of 
16 in. in thickness had been actually found.* 

The tirst place where Mr. Brockbank found the blue metals, which 
had always been supposed to be coal measures, was in the brook 
course at Thornby. In examining them he found a shell resembling 
an ammonite, and some other fossils, which induced him to think 
that the beds might possibly be lias. On his sending the specimens 
to me, through Mr. Brockbank, engineer, of Manchester, I imme- 
diately pronounced them to be lias. 

On the 13th of January last, being at Carlisle, Mr. Brockbank 
was so kind as to drive me over the district. We first went to Moor- 
house, near which place we saw the till of a reddish colour, exposed 
above 12 ft. in thickness, without its bottom having been reached. 
It is full of stones, mostly rounded, and consisting of Criffel granites, 
slates, and silurian rocks, but it is, nevertheless, used for brick 
making. In the neighbourhood of Moorhouse the land is of a cold 
clayey nature, and covered with considerable beds of peat. On 
passing through Oughterby, Mr. Brockbank pointed out the place at 

foor Dyke where a small seam of coal had been reported to have 
been formerly worked. We next went to Quarry Gill, to look at 
the so-called mountain limestone, which had been quarried many 
years ago, and which Mr. Brockbank thought might probably indi- 
cate the position 6f some of the lower coals. That gentleman had 
found the dark shales in Thornby Brook, and from their fossils sus- 
pected them to be lias, but he never imagined that the Quarry Gill 
stone was anything but mountain limestone, and he quoted Professor 
Sedgwick and other geologists in support of that opinion. On going 
into the field where the old quarry had been opened, I picked up a 
piece of limestone which was without doubt lias. The old quarry is 
now filled up, but dark lias shales are seen in situ in the ditch near 
the well, and in the well itself the limestone is seen. The well derives 
its water from a bore, which is at present about 6 ft. deep, through 
the limestone. The walls of the well are constructed of lias lime- 
stone, and that rock is found lying on the surface of the field. Here- 
with are exhibited specimens full of Gryphaa incurva, G. inflata, 
and G. depress, and an Ostréa, besides other shells. 

At Fisher’s Gill farm a well was sunk through the lias shales into 
the limestone. 

At Thornby Brook, south-east of Aikton, are seen the lias shales 
first found by Mr. Brockbank. These are met with in the brook 
course, and are not exposed more than 2 ft. in height, and for a dis- 
tance of under 100 yards, being covered up by reddish coloured till. 
In the shales are found two or three species of ammonites and 
several bivalve shells. Ironstone nodules, also containing bivalve 
shells, occur in the shales. 
determine, but at one point I made it to be to west south-west, at an 
angle of 23°. 

Mr. Robinson, an intelligent well-sinker, informed us that in the 
course of his searches for water, he had become well acquainted with 
the dark shales and limestone in which people had long been search- 
ing for coal. This valuable substance, he had often heard, had been 
found in the neighbourhood, but he had not seen it, and never ex- 
pected to do so. At Wiggonby a bore-hole had been put down forty 
yards into the dark shales. At Bank House the same beds had been 
seen near to the surface; they had also been met with at Flatt and 
Nut Gill. At Oughterby Pastures they are to be seen in the water 
holes which have been dugin them. At Orton Sir W. Briscoe bored 
inthem. Mr. Robinson thought that they had also been met with 
both in Crofton and Aikton. Thus, from his statement, this lias 
deposit occupies a considerable district, extending under the rising 
ground lying between Crofton and Orton on the south, and the 
Solway on the north, comprising Aikton, Thornby, Wiggonby, 
Oughterby, and probably other places on the rising ground lying 
between the Maryport and Carlisle, and the Port Carlisle and Carlisle 
Railways. As the district is covered with a thick deposit of till, the 
boundaries of the lias will be difficult to trace with certainty ; but it 
appears to lie on the water-stones and red marls of the Trias, seen in 
the river Eden, near Carlisle, and which appears to dip somewhat in 
the direction of the lias described in this communication. 

_ It seems somewhat singular that a comparatively large extent of 
lias should have so long escaped observation; but it is no doubt 
owing to the district being so thickly enveloped with till, and afford- 
ing so few natural sections. 

Mr. William Brockbank exhibited some large specimens of ti- 
tanium, which have recently been found in considerable quantities, 
filling the crevices, and under the hearths of the fire-brick linings of 
the furnaces of the Hematite Iron Company, of Whitehaven. 

In one instance it occurred in a large mass weighing nearly 4 ewt., 
under the furnace hearth, having found its way through the crevices 
between the fire-bricks. 

Smaller masses, weighing from 5° or 60 Ib. to a few ounces, were 

found filling the hollows and crevices in the lining of the furnace 
around that part which holds the molten metal. 
_ The occurrence of titanium in such large quantities is a new and 
interesting circumstance, previous instances being confined to a few 
furnaces in South Wales (where hematite ore is used as a mixture), 
and to some in the Hartz mountains, in both of which cases the 
specimens found were comparatively small. 

Small crystals of it have long been found in the slags of many iron 
works. ; x 

Should any commercial use be discovered for titanium, it could be 
supplied in considerable quantities. 

Mr. Alfred Fryer exhibited to the meeting some specimens of tea 
grown at the foot of the Himalaya mountains. 

Among the London tea sales in August, 185%, the first parcel of a 
new description of tea was submitted for public competition, and 
excited some considerable attention on account of its being the pro- 
duce of the district of Cachar, in British India. The entire of the 
import was twenty chests, and consisted of the four kinds denomi- 
nased Congou, Souchongs (1st and 2nd class), Pekoe, and Flowery 
Pekoe. The quantity being so inconsiderable—the parcel being 
merely an experiment—the prices realised were not so ex- 
treme as might have been expected, considering the remark- 
able character of the tea. The flowery Pekoe realised about 30 per 
cent. more than the choicest sample of Assam flowery Pekoe, 
which in its turn commands usually from 1" to 20 per cent. more 
than the finest samples of Chinese flowery Pekoe. the Souchongs, 
however, were intrinsically the most valuable tea, and realised rates 
about equivalent to the then ruling rates of Assam Souchong. The 
Congou, although unprepossessing in leaf, is excellent in quatity. 
It realised the current rate of Assam Congou. 4 

The samples now submitted for inspection consist of Souchongs 
(ist and 2nd class,) and also of Congou. As compared with tea grown 
in China, the Cachar teas are distinguished by the hue of the leaf, 
which is very dark brown with a dead effect, or what is technically 
named “bloom” by the tea tasters. They are almost devoid of 





* See Professor Sedgwick'’s paper on the basin of the Eden and the north- 
western coasts of Cumberland, vol. iv., new series, of the Transactions of 
the Geological Society of London, p. 3093. 





The dip of the strata is difficult to | 





scent, and are excessively crisp and hard— technically, “in very 
high condition.” In all the foregoing particulars they closely re- 
semble Assam teas, but in the feature in which Assam teas have 
outvied those of Chinese growth, and thus commanded a high position 
in the tea market, the Cachar teas unquestionably excel, viz., in 
extreme strength, flavour, and pungency. Assam tea might be 
described as twice as strong as China tea, but Cachar Souchong is 
really thrice as strong as China tea. The flavour of Assam and 
Cachar teas is most suitable for mixing with Chinese tea, to bring 
up the flavour, and enable the tea to “hold out well” or bear a 
second infusion. 

The teas produced in Java, and largely consumed in Holland and 
Belgium, are similar to Cachar teas in appearance, possessing the 
“bloom” alluded to in the foregoing remarks, but in quality they 
are diametrically opposed, the Java Congous and Souchongs, 
although strong, being soft, “treacle-y,” and entirely wanting in 
pungency. 

There can be no doubt that if Cachar tea can be produced in 
quantity, with the characteristics exhibited in the consignment 
sold last year, the price obtainable would compensate the grower, 
inasmuch as it would doubtless command a preference over the 
Assam Company’s teas, which are bought up greedily by the tea 
trade for imparting pungency and flavour to other teas. 

The Rev. W. Gaskell read an extract from a letter of the Rev. 
Thomas Belsham (dated Hackney, August 16th, 1805), containing 
an account of a visit which he had just paid to the Duke of Grafton, 
in which the following passage occurs, and Mr. Gaskell wished to 
know whether any member of the society could contirm the state- 
ment made in it :— 

“Admiral Cosby told me one circumstance which was curious. 
When he was Commander-in-Chief in the Mediterranean, during the 
last war, at the time that we were in possession of Corsica, and when 
Sir Gilbert Elliot was Governor-General of the island, General Paoli 
introduced Bonaparte, then a young man, to the governor, and to the 
admiral, as a friend of his who would be glad to be employed in the 
service of England, but these wise men, not having Lavater'’s skill 
in physiognomy, rejected the proposal, which obliged Bonaparte to 
offer his services to the French, and this was the rise of Bonaparte’s 
fortune. I had often heard that Bonaparte had offered his services 
to the English and been rejected, but | hardly gave credit to it till 
I learned it from Admiral Cosby himself.” 

Mr. Hopkins and Mr. Roberts said that, in their boyhood, they 
had often heard a similar statement made, but were not aware on 
what authority it rested. 

A paper was read by Mr. John Atkinson, “On the Erosion of the 
Plates of Locomotive Steam Boilers, and the mode of preventing it.” 

The author attempted to account for the erosion of the plates 
which takes place near the smoke-box, or forward end in the interior 
of the boilers of locomotive engines. At the meeting of the society, 
on the 11th of January last, the president drew the attention of 
members present to certain phenomena of this kind, stating that near 
the angle-iron adjoining the smoke-box, the body of a boiler is often 
found deeply grooved or channeled all round the lower part, from 
near the surface of the water on one side to the same height on the 
other, thus causing a weakening of the plates in that part of the 
boiler, which results in its explosion, when in other parts it is very 
little worn. It was asserted that stationary boilers are not affected 
in this way. 

The author had only the facts to go upon that were adduced on 
the occasion just mentioned, his explanation might not therefore be 
so put as to meet all the varieties of cases that may have occurred. 
The explanation was not so much a hypothetical one, as an attempt 
to trace to their consequences certain physical forces which must be 
brought into action in the working of a locomotive boiler. These 
forces are (1) chemical, exhibited in the oxidation of the plates, 
which of course would, in a quiescent state of the boiler, act uni- 
formly over the greater part of its surface; (2) mechanical, or rather 
dynamical, arising from the momentum acquired by the water, when 
the train is proceeding at a high velocity, acting, when the train is 
stopped by the break, with great pressure on the forward or smoke- 
box end of the boiler. This dynamical force or pressure, it was 
argued, besides exerting a great strain on the forward end of the 





| boiler, must urge the water into oscillatory currents in the neigh- 


bourhood of the smoke-box, and thus rub off the coating of oxide 
which had formed in any angular recesses where a current could act 
with greatest intensity. This rubbing or eroding process must be 
greatly increased if the water contains sediment of a gritty nature. 
It was thought that the cases of grooving in the fragments of boiler- 
plates, exhibited on the 11th of January, might be fairly accounted 
for by the causes here mentioned. 

Other cases, not being known, could not be discussed. 

Assuming the foregoing explanation to be correct in principle, the 
mode of preventing the furrowing of the plates complained of, would 
consist of adopting a plan of construction in boilers which would 
enable them to present a uniform resistance to the powerful dynami- 
cal force exerted by the water on the stoppage of the train, and 
which would cause the sedimentary deposit, instead of being col- 
lected in angular spaces to act as a cutting tool, to be diffused over 
as large a surface as possible. 

Mr. Fothergill believed that the corrosion was owing to defective 
construction of the boilers. The ¢aulking hammer had been applied 
close to the part corroded. This would’cause the effects of unequal 
expansions to be principally experiencéd there. 

Mr, M‘Connel observed that the erosion was not, as had been al- 
leged, contined to locomotive boilers. He had observed similar 
phenomena in stationary ones as ‘well. 

Mr. Binney drew attention to the fact that the corrosion was at the 
smoke-box end. He believed that it might be owing to a chemical 
action, similar to that which had been noted by Dr. Henry, near the 
leaky joint of a cast-iron steam pipe surrounded with charcoal, 


RotumG Srock ror Inp1a.—The Bombay, Baroda, and Central 
India Railway Company, invite tenders for rolling stock to be sent 
out in the spring. 

A Cutxese Gux.—A_ very handsome brass gun, taken at the 
storming of the Bogue Forts, has been landed at Chatham Dockyard, 
This gun is of splen-tid workmanship, and from its peculiar con- 
struction and great size was doubtless prized by the Chinese. It 
weighs nearly 10 tons, and is 16 ft. in length—the bore being 
124 in. 

ENGINEERS IN Iyp1A.—On the South-Western line and branches 
and the North-Western line of the Madras Railway, there are now 
employed forty engineers. The greatest ditticulty experienced in the 
construction of the lines arose in the want of sleepers; but a large 
supply of that article, both in iron and wood, was being sent out 
from this country to India. 

GrowtH or Lonpox.—London has grown like a mighty tree, by 
extension rather than by the internal aggregation of constituent 
parts; and while foreign cities, girded round by walls, have grown 
denser, and have risen vertically, London has extended its boun- 
daries freely all around, and covers now 78,029 acres ; 31,576 hec- 
tares; 121 square miles; @8quare of eleven miles to the side. The 
population in this area amounted in the year 1801, to 958,863, and in 
the year 1851 to 2,362,236. The London of 1858 is equal to three 
Londons of 18U1.—Heg:strar- General's General Annual Report for 
1858. 

New Sreamers.—Messrs. Robert Steele and Co. have contracted 
to build an iron screw-steamer, of upwards of 27,000 tons, for Messrs. 
J. and A. Allan, of Glasgow, to be employed as one of their Liverpool 
and Montreal line of packets. Her machinery is to be furnished by 
Messrs. Macnab and Co., Shaws Water Foundry. The works lately 
occupied by Messrs. Scott, Sinclair, and Co., and now by the 
Greenock Foundry Company, were re-opened on Tuesday. We 








understand that contracts for iron ship-building have been entered 
into by Messrs. John Reid and Co., Port-Glasgow, and that 
Messrs. J. and T. Thomson, of Glasgow, are about to lay down a 
large steamer for the Mediterranean trade.—Greenock Advertiser. 
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THE STEAM PLOUGH. 


Tue following is the report by the judges on the trial of ploughing 
by steam, on the farm of Stewarthall, near Stirling, occupied by Mr. 
W. Forrester, in October and November, 1858 :— 

“With a view to the further encouragement of steam cultivation, a sub- 
scription was entered into during the year by a few landed proprietors and 
others in the neighbourhood of Stirling, suppl ibya dé ion from 
the Highland Society ; two premiums were offered—one of £50 and one of 
£15 for the two most efficient steam ploughs or cultivators, the conditions 
being, to plough or cultivate at the trial at least seventy acres, if required, 
and to be more economical than horses. 

** Although these premiums were pretty widely advertised, and circulars 
sent to most of the leading implement-makers, to the regret of the judges. 
only two entered the lists for competition, viz., Mr. Fowler, of London, an 
Mr. Balderston, of Glasgow. 

“The trial was fixed to take place on the farm of Stewarthall, possessed 
by Mr. William Forrester, and to commenve on the 26th of October, 

“The following gentlemen were named as a coumittee of judges to award 
the premiums : — Messrs, John Murray, of Touchadam ; Kobert Graham 
Moir, of Leckie ; David Stewart, of Stewarthai ; Jonn Miller, of Leithen; 
James Stirling, C.E., Edmburgh ; George Hope, farmer, Fenton Barns ; 
Peter M‘Ewen, farmer, Driphill; John 8. Jack, farmer, Carrat ; and John 
Patterson, farmer, Cowie. 

** On the morning of the trial, Mr. Balderston intimated that, owing to 
certain breakages, he could not be at the trial with his machine, The 
principle of this michine we understand to be a locomotive engine of 
8-horse power, having gearing attached to a spade 4 ft. wide, placed vehind 
the hinder wheels, by which spade the jand is dug over as the engine moved 
along. Mr. Fowler's plough, however, was on the ground, and the business 
which remained for the judges was to determine whether that plough was 
worthy to receive the premium. 

** The first day of the trial was very unsatisfactory from the engine brought 
forward having only one cylinder, making the start at every turning of the 
plough very unsteady and ditficult. It was agreed, theretore, to postpone 
the trial until a more suitable eagine was got, and the following calculations 
are based on work performed in part of four days, when the new double 
cylinder engine was at work :— 

** On the two public trial daysand 14 day previous, 203 acres were ploughed 
in 253 hours, which is at the rate of 52, acres iu sixcy hours, or six days, 
working ten hours a day. One half of the land was ploughed 6 in., and the 
other 7 in, deep 

“The judges are of opinion that the cost of ploughing this land by 
horses would be 8s. Od. per acre, and would amount to £22 15s. , allowing, 
however, time for removal, snort days, and wet weather, four days a week 
is reckoned the average of working time for the steam piough taroughout 
the year ; this would give thirty-five acres per week, Which, at 8s. vd. per 
acre, is £15 us. sd, 

«The daily cost of the steam plough is—engineer, 4s. 6d. ; ploughman, 3s. ; 
labourer, zs. Gd, ; three boys at is., 38,; coals, 7s.; Waser, Gs. ; oil, &e., 
1s. Gd. ; interest at 6 per cent., and wear and tear at 20 per cent., 10s, 6d. ; 
cost of removal, 4s., being at the rate of £2 zs. perday, vr 212 12s, per week, 

‘Cost of ploughing thirty-five acres by horses, at 5s, Od, 








per acre 5 0 30.2 so. 08 o0.20. be \ Se 415 6 3 
“ Weekly cost of steam-plough, £12 12s. As the foregoing 

calculations are made on four days’ work per week, 

two days’ coal and water are deducted from the 

weekly expense, 6s, and 7s. each per day, £1 6s, 1160 
“ Weekly balance in favour of steam plough £4 0 38 


** Note. —The work performed by the steam plough was equal to anything 
done by the common plough. 

* After ploughing sixty acres at Stewarthall, it was taken to Polmaise 
Home Farm, where it trencied several acres of heavy clay ; here the work 
was not quite so satisfactory as the trenching in the alluvial soii at Stewart- 
hall, which might be atuributed m a great measure to the trench plough 
not being properly set for that description of suil, still, what it did was 
great work. 

* As it was considered desirable to see the plough work on undulating 
dryfieid land, it was takeu to the farm of Cowie, possessed by Mr, John 
Patterson, on the Polmaise estate, where it pluughed several acres in first- 
rate style. On the top of the hill afew additiouai rope porvers were required 
for the bearance of tne wire rope, and as owing to che undulating nature 
of the soil the ploughiman was out of sight of the engineer at the anchor 
end, the boy attending the anchor signaiied from the vop of the hili. 

“Mr. Fowler, since exhibiting here in 1857, has greatly improved his 
apparatus, in making the engine and windlass in separate parts, by which 
it is more easily transported trom field to field, as also having tue wire rope 
working on and off two grooved pulleys instead vf coiling and uncoiling 
on and off two drums, thereby lesseuiny the length and friction of the wire 
rope, 

m From the foregoing calculations it appears there is a large saving by the 
employment of the steam plough, but the mere lessening of expeuse ts not 
the principal advantage to be derived from steam cultivation. it gives the 
agriculturist a greater command of the soil, and makes Lim more indepen- 
dent of the season, and enables him to piough the land in weather when 
horses could not be employed, 

** We therefore consider Mr. Fowler well entitled to the premium of £50 

*“JouN MugRay, Cuairman. 
“ D, STEWART, JOUN PATTERSON, 
PeTer M‘EWen, J. MILLER, 
Joun 8. Jack, Roser. GRAHAM Motr. 


“ Having only attended the first day when the worsing of the engine was 
unsatisfactory, | could not sign the above, but having seen the puugh at 
work since, | nave no duuvt of the correctness of the report. 

* Geoxnes M, Hors.” 

A short time subsequent to the competition, a meeting of landed 
proprietors, farmers, &c., was held in the Golden Lion Hotel, to 
take into consideration the propriety ef purchasing a ploughing 
machine for the district. ‘The tollowing minute will explain the 
result of the meeting :— 

* Gibb’s Hotel, Stirling, Jan. 14. 

“Ata meeting of the subscribers for the purchase of a steam engme, with 
ploughs and threshing macaine, hoid here this day—Mr, dtucray, of Pol- 
maise, in the chair—the chairman stated tuat sir, Fowler ouered to supply 
a i2-homse double cylinder engime of Ciaytou and dhuttiewortn's, with 
all necessary gearing; aiso wita subsvil ploughs, adapted for pioughing 
11 in deep, and ordinary ploughs, such as he exhibited here; hiewise 
a double-blast thresuing machine of Claytun and snuttleworth’s, with 
patent axles and doubie shatts ;—the engine, plougas, and threshing ma- 
cnine to have ail the most recent improvements up to the time of their 
delivery, for the sum of 404. 

“The meeting unanimousiy agree to accept of the offer ; and Mr. Greig, 
ou behalf of Mr, Fowuer, agreed to deliver the above-mentioned machinery 
at Stirting (carriage paid by the company) on the ist September, 

* It is understood, in conformity with Mr, Fowier's iecter, that before the 
compauy are required to take over aud pay for the above, they shall have 
done their work to the satisfaction of Mr, Miller, of Leithen.” 

‘The Stirling Journal and Advertiser, from which we copy the above 
report, observes :— 

* We are glad to see the enterprise displayed by our agriculturists in thus 
spending about £1,000 on ploughing and threshing machinery, It is an 
example which mi,ht well be foitowed by other districts of scotiand, and it 
speaks volumes for the desire of our landed proprietors and farmers to keep 
pace with all the improvements of the day. We wish them much success 
in this speculation, which we can hardly doubt, after the report given above, 
will tarn out a very successful one. ‘The principal parties who form the 
company are Johu Murray, Esq., of Touchadam and Polmaise; Robert 
Gravam Moir, Esq., of Leckie ; William Stiriing, Esq., M.P., of Keir ; James 
Johnstone, Esq., of Alva; John Miller, Esq., of Mutifield and Leithen ; 
Captain Nicolson, of Carnock ; Davia Stewart, Esq., of Stewarthall; along 
with & numver of enterprising farmers, including William Forrester, Esq., 
of Stewarthall, who has all along shown such an interest in the success of 
the movement for ploughing by steam. ‘this gentleman deserves much 
credit for his unwearied exertions on this occasion,” 


Tue Ciypr.—The vacant situation of engineer to the Clyde 
Trust (formerly held by Mr. Ure, now engaged on the Tyne) S 
been conferred ad i terim on Mr. Duncan, formerly assistant-engineer, 
Mr. Duncan was appointed by a majority of twelve to ten over Mr. 
Ower. 

Sreamers ror Inp1a.—The Oriental Inland Steam Company 
have concluded contracts for two new steamers and two new trains 
of barges, consisting in all of twelve vessels of large size. These 
will at an early period be added to the other vessels of the company 
already in India. The engines will be high pressure, intended to 
work to 800-horse power. 

Atiantic TELEGRAPH.—At a meeting of the proprietors of the 
Atlantic Telegraph Company, on Wednesday, the chairman stated 
that within the last hour he had received intelligence of the success 
of the negotiations with the Government, and that a guarantee will 
be given of ‘* per cent. on £60,000 for twenty-five year's. The 

rantee will not be unconditional, as from the numerous applita- 
tions the Government have decided on giving none of that ¢haracter. 
The precise stipulations have not been definitely fixed. 
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We have given an illustration showing the proposed track of this 
important undertaking, projected by Mr. F. RK. Window, C.E., be- 
cause we see in it so many elements of success that we have little 
doubt of its being ultimately carried into execution, Also we are 
glad to have the opportunity of saying a few words upon the subject 


of colonial telegraphs, considered in a financial and political point of | 


view. 

The press generally has taken such widely-differing views upon 
this subject, that while the importance which the public attaches to 
it is clearly evidenced, it is equally apparent that the matter 
is at prmeet imperfectly understood. While one contemporary 
journal asserts that no telegraph scheme has any more claim 
to Government support and assistance than a Lancashire spinner has 
to ask for a guaranteed profit on his cotton mill, others hold that 
the Government should aid and abet, by substantial pecuniary 
assistance, the formation of telegraph lines from everywhere to 
everywhere else. It is clear that at least one of these extreme 
theories must be wrong, and we do not anticipate much difficulty in 
showing that the real policy of the country would be best consulted 
by following a middle course between the two. 

We can conceive no reason why the construction of submarine 
telegraphs should not be subject to the same monetary conditions 
that rule other commercial transactions, namely, that parties want- 
ing any accommodation are those who pay for it; and if several 
interests are combined, then the expenses are borne in proportion to 
the respective advantages that each may be expected to reap. 

Now, the benefits that commerce will derive from the construction 
of such an important series of lines as are shown in the chart that 
we have engraved, and which form the complete scheme of the 
South Atlantic Telegraph, would undoubtedly be very considerable ; 
but no one we think will deny that the Government would also 
acquire a means of centralisation, the advantage of which, even 
computed by a money-value, would be far greater. 

Gibraltar, our most important fortress, the key of the Mediter- 
ranean, would be in direct and instantaneous communication with 
England without the intervention of telegraphic lines belonging to 
other European powers, the extreme importance of which, in the 
present unsettled state of Europe, cannot be exaggerated. Our vast 
possessions in Canada, the West Indies, Demerara, and our African 
settlements, would practically lose much of the distance due to their 
several geographical positions, if instructions and orders could be 
transmitted and received within a few hours. They would almost 
cease to be mere colonies ; they would, in fact, become part and parcel 
of England itself; they would no longer be distant and dependent 
states, but virtually a European power. Thus the well-being and 
prosperity of the colonies would be increased, and their value to this 
country would be augmented in a like ratio. 
= It is not reasonable, then, to suppose that the Government is to 
reap all these advantages, and the public to bear all the expense ; 
and it would be equally unreasonable that commerce and the nation 
should lose benefits of such a valuable nature through mistaken 
ideas of economy. We do not, however conceive that any real 
obstacle will be offered by the Government to the grant of some sub- 
stantial support, under certain conditions and with proper restric- 
tions, to a bond fide enterprise of this character ; and we feel certain 
that no step could be taken by the ministry, at the present critical 
moment, which would enlist so large an amount of public sympathy 
and approbation as the active promotion of a great national enter- 
prise, which enjoys the privilege of universal popularity. 

As an engineering work there is no doubt that the South Atlantic 


Telegraph is the best route that can be selected between England | 


and America; as the only considerable length, which does not exceed 
890 miles, occurs near the equator, in calm latitudes, where a per- 
fectly smooth sea can be depended upon for months together; and 
six-sevenths of the whole line are to be laid in easy depths. It is 
the expressed opinion of all the leading engineers in this country that 
this project offers facilities for construction, and conditions favour- 
able to permanence, unattainable upon any other route. 


Recoenition or Menit.—A gratuity of £500 is to be voted to 
Commander William Rodger, on account of his patent small pea 
anchor, now generally used in the navy; and £300 to Mr. Clifford, 
as a reward for his invention for lowering ships’ boats.— United Ser- 
vice Gazette, 


GRIFFITHS’ SHAFT COUPLINGS. 
PATENT DATED 247TH JuLy, 1858. 


Tuese improvements in the manufacture of shaft couplings, by Price 
Griffiths, of Burnley, Lancashire, consist in casting them in iron 
moulds of the exact form required for the finished article, and, as it 
| is to be applied to a shaft, instead of casting them in sand moulds and 
afterwards turning, boring, and fitting them as usual. For these 
couplings suitable iron moulds are employed, internally of the form 

of the tnished couplings, which moulds are furnished with a metal 
| mandril or core of the same size as the shaft in which the coupling 
| is to be fitted. The mandril or core is furnished with the form of 
| key by which the coupling is to be fixed on its shaft; this forms the 
| keyway in the coupling to be produced. Couplings so cast are 
| ready to be fitted to shafts immediately they are removed from the 
mould, when cold. By this means all the time and expense of 
turning, boring, and cutting the keyways or grooves is saved, 
besides the waste of metal resulting in the ordinary mode of manu- 
| facture. 
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Fig. 1 represents a vertical section of the moulds used for casting | 
couplings. Fig. 2 represents a plan with the lid or cover removed. 
D is the wrought iron mandril which is furnished with a feather or 
projecting rib F, which forms the keyway in the coupling to be cast 
therein, the mandril and rib forming the core on which the metal 
coupling is to be cast, the mandril being of the same size as the shaft 
to which the coupling is to be applied. Bb is the body of the mould 
which is bored out to form a smooth cavity; E the end of the 
mandril D, fitting and filling the smooth opening in the bottom of 
mould B, and also that in the bed C, which sustains the mandril in 
its proper position. A is the cover, which is made sudiciently heavy ; 
it embraces the top of mould B, and tits on the top of the mandril D. 
The mould B is titted into a fixed bed C, as seen, so that it can be 
changed for another at pleasure ; K, K, pillars securing the bedpiece 
C at a suitable elevation, and at any convenient position for casting 
the couplings. All the parts of the mould are of iron, and are 
bored, turned, faced, and otherwise securely fitted together. H, H, 
are two holes by which the metal enters the mould when it is poured 
| in the holiow of the top E; L, L, are two strengthening ribs on 
bed C. Before proceeding to cast the couplings the mould E is well 
rubbed with blacklead to prevent the castings adhering thereto, the 





it into the hollow of cover A, when it passes through the holes H, H 
and enters the cavity or mould E, and fills it full; the cover A is 
removed immediately, and the surplus metal contained in the hollow 
of cover E and holes H is knocked off when the moulding is complete. 
The mandril is now removed from the mould, which is effected b 
the pull of a screw suitably arranged and connected by any suitable 
means to the cotter hole I, in the lower end of the mandril D. The 
mandril, after being drawn down out of the mould 8, will leave it 
and the cast coupling free to be removed from bed C; when cold the 
cast coupling may be dropped out of the mould B, a slight tap with 
a hammer facilitating that operation if any tendency to adhere is 
observed. These castings when cold are ready for use as shaft 
couplings as hereinbefore mentioned, and without any further pre- 
paration. 

The mandril and mould, being allowed to cool, may be again 
adjusted in position as before, and another coupling cast, and so on. 
Instead of a screw being connected with the cotter hole I, to with- 
draw the mandril, that operation may be effected by hydraulic or 
other force or pressure. 





WILLIAMS’ IMPROVEMENTS IN TUBULAR 

BOILERS. 
PATENT DATED 15TH JuLy, 1858, 
Tuts invention, by Charles Wye Williams, of Liverpool, applies 
mainly to locomotive, marine and similarly constructed tubular or 
multitubular boilers or flue boilers, and consists in the use of certain 
arrangements to be made and introduced into such tubes or flues, 
for the purpose of causing the currents of flame and heated products 
of combustion passing through them to be diverted from their 
ordinary direct onward course, and made to take an oblique one, 
thereby occasioning an action more impinging on the interior surface 
of the tubes or flues, by which means a larger measure of heat will 
be passed to the water surrounding them; such inserted bars, rods, 
or other current disturbing or agitating apparatus being also the 
means by which the tubes may be cleaned of soot or other adhering 
matter. 


FIG I 


Fig. 1 is a view of a spiral current agitator. It is a flat bar of 
iron or other incombustible material twisted into a spiral form of 
suitable diameter for being introduced into each tube or flue, thereby 
causing a spiral course to be given to the heated current or matter 
passing through the tubes furnished therewith. Fig. 2 is a view of a 
screw-shaped current agitator formed with a centre or core. Fig. 3 
is a view of the same helix or screw-shaped current agitator, but 
without the core or centre bar shown in Fig. 2. Fig. 4 is a view of 
a spiral current agitator made from a square rod or bar of such dia- 
meter and placed in such a position in the tube as may be found most 
desirable in practice. 

The patentee observes that the same mechanical contrivances may 
be used in cleaning the flue or tube of any internal scale, soot, or 


| ashes collected therein; and also that he usually employs bars or 


rods of iron or other suitable material twisted or coiled spirally or 
similarly formed and suited to the required diameter of the boiler 
tubes, so as to be easily inserted therein or drawn therefrom. He 
also remaks that tubes and tubular flues in boilers have been found 
deticient in generating the amount of steam due to their areas and 
the surfaces they respectively present. In calculating the evapora- 
tive power of a boiler, the superticial area of the grate-bar surface 
is usually taken as the measure of its heat-generative powers, while 
the internal superticial area of the tubes and fiues and the surface 
exposed to the hot products of combustion is taken as the measure of 
the heat-absorbent and steam-generative power. In this calculation 
the gross interior surface of the furnace, tire-box, flues, and tubes are 
all included. Some assumed relation between the heat-generating 
and heat receiving surfaces is then taken as the exponent or measure 
of the evaporative or steam-generating power of the boilers. In 
tubular and tubular flue boilers the aggregate amount of internal 
surface called “ heating surface,” is taken as if each square foot of 
such surface possessed some given or determined evaporative value. 
Experience, however, proves that when heated gaseous matter, such 
as the products of combustion, is carried onward through tubes or 
flues with a rapid direct current, the mechanical effect or momentum 
of such current and such convection of the heat is the preventing the 
mixing or change of position or temperature of the several strata, 
sections, or portions of such heated currents in their onward course, 
but which change of position is essential towards bringing the 
hotter portions or strata successively into contact with the plate 
surface to which its heat is to be imparted: consequently that with- 
out such change of position and temperature such current of heated 
matter passes rapidly to the chimney, retaining largely the heat 
which it had on entering such tubes. 


TeLrerarny TO ALEXANDRIA.—It is stated that Austria and 
Great Britain have agreed upon a convention for the construction of 
an electric telegraph from Ragusa to Alexandria, rid Corfu, Zante, 
and Candia. The estimate of outlay is £500,000, and England gua- 
rantees one-half of the interest, 6 per cent., upon the capital for 
twenty-five years. Ragusa is to be neutral ground. England will 
have agents there to receive Indian dispatches, which will be for- 
warded through a separate wire in the cable. The work is to be 





mandril is then inserted in position, and the cover E adjusted as 
| shown, The moulder now takes a ladle of molten metal, and pours 





completed within eighteen months, and then handed over to an 
Anglo-Austrian company. Mr. Newall is the contractor, 
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Tue improvements constituting the invention of Francis Richmond 
and Henry Chandler, of Salford, Lancashire, and South John-street, 
Liverpool, consist, first, in supporting the upper feed rollers of chatf- 
cutting machines in adjustable bearings, so that each roller can rise 
or fall independently of the other. Secondly, in casting the mouth- 
piece of these machines of cast steel. Thirdly, in making the teeth 
of the first pair of feed rollers of such machines tapered and radiat- 
ing from the axis. Fourthly, in an improved mode of constructing 
the knives. And, lastly, in an improved mode of connecting the 
knives to the tly-wheels of such machines, 

In the illustrations c and d are the bottom feed rollers, supported in 
fixed bearings, as is customary; and cl and d! are the top feed rollers, 
which are so supported that each can rise or fall independently of 
the other, according to the depth of the feed. To the axles of the 
upper rollers are suspended the links c? and d2, the lower ends of 
which are jointed to the beam ¢, which is weighted and steadied as 
shown. The mouthpiece consists of the bottom plate i, and side 
plates in which are cast slots for the bearings of the top feed 
roller di, and for the cover i2, which moves up and down with the 
said roller d!, as now customary; to this cover t* is screwed the 
plate #. The mouthpiece is of cast steel, to prevent its being in- 
jured by the action of the cutting knives. The feed rollers are 
turned round from the shaft m by bevel pinions. The teeth of the 





first pair of feed rollers ¢ and c' are made to radiate from the axis, 
and they are taper, whereas the teeth of the second pair of feed 
rollers d and d' are of the usual shape. The improved shaped teeth 
of the rollers c and c! take better hold of the hay, or straw, or other 
vegetable substance to be cut, and convey it more regularly to the 
second pair of rollers d and d', the teeth of which enter in the spaces 
between the teeth of the first pair of rollers, and strip them. The 
teeth of the second pair of feed rollers are stripped by the plates i 
and #, which are serrated in the usual manner. 

To adjust the knives & to the face of the mouthpiece, the blade of 
the knife is set at an angle to the face of the fly-wheel, as is now 
customary ; each blade is stamped with a number of projections, 
the outer faces of which are diagonal tothe blade, and in a line with 
the face of the fly-wheel. These projections tit against screwed 
bushes, which are furnished with six-sided heads, and are screwed 
into the arms of the fly-wheel /. Bolts pass also through the pro- 
jections of the knives &, and through the bushes, and are tightened 
up against the arms of the fly-wheel, thereby firmly securing the 
knives. When it is necessary to adjust the cutting edge of the knife, 
the nuts of the bolts are slackened, aud the bushes are turned partly 
round, either in one direction or the other, to increase or diminish 
the distance of the cutting edge of the knife from the face of the 
mouthpiece, and then the nuts are again tightened. 











HART’S IMPROVEMENTS IN THE MANUFACTURE OF LOCKS. 


PaTENT DATED 11TH Junr, 1858. 
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Fic. 1 shows a lock arranged according to the first part of the 
invention of G. W. Hart, of Osborn-terrace, Southsea; a is the bolt, 
shown separately in Fig. 2, made witha fixed stump 6 0n it, and having 
two slots e, d, formed through it; ¢, e, are the tumblers acted on by the 
key; and f, Fig. 3, is the tumbler which is called the detached 
tumbler which is acted on by the cam g put in motion by the key, 
but, if preferred, this tumbler may be acted on by the ‘key itself. 
The bolt a has at its upper edge a projection A, the back edge of 
which is inclined to correspond with the incline on the front edge of 
the projection j on the upper edge of the tumbler The tumbler / 

as also a slot & through it, in which the stump J on the bolt moves 
as the bolt is slid back, the slot & being larger at its lowest part than 
at its upper part. The back part of the tumbler f has a shoulder or 
projection lat its upper edge,which rests against a fixed stop or projec- 
tion m on the case of the lock, so that if it is attempted to fa back 
the bolt, the bolt would by its projection A lift the detached tumbler / 
and be resisted by it, and the tumbler f# would be resisted by the 
fixed stump m. The tumblers e, e, which are actuated by the key, turn 
on an axis at their back ends, and the fore end of each tumbler is 
formed into a toothed sector. The toothed sectors take into pinions 
n on the axis of the discs 0; and each of the discs 0 is formed with 
a number of false notches and one true notch o!, the false notches 
being less deeper than the true notch. On the tumbler f, which is 
worked by the cam, there is a tooth fi, which when the discs o are 
all turned correctly into position by their corresponding tumblers 
which are moved by the key, will fall into the true notches o! in the 
discs. The discs o have a fixed guard p around them, except opposite 
the place where the true notches in the discs are to be brought, when 
the proper key is used, and in this guard there are spaces p! (as 
shown in the separate view of the guard v), through which the 
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tumblers e, e, pass. In unlocking the lock, the key first lifts the 
tumblers ¢, so as to turn round the discs 0, until the true notch in each 
disc is so placed that the tooth fi on the detached tumbler f may fall 
into them; the bolt a is then withdrawn by the key, which allows 
the tumbler 7 to fall, and permits the projection A on the bolt a to 
pass the projection /on the tumbler; the tumbler fis then again 
raised by the cam, and is held up by the stump d on the bolt, and 
when the key is withdrawn the position of the discs o is altered by 
| the springs e! pressing down the tumblers e. By these arrangements 
it will be seen that the key used must not only act correctly on the 
key tumblers e, but by the cam g it must also act correctly on the 
tumbler /; consequently no tampering or prejudicial action can take 
place in respect to the bolt by pressing it back, as the bolt would be 
resisted going back unless all the tumblers were first properly acted on. 
Figs. 4 and 5 show a lock made with discs or rotating tumblers 
a, a, having a number of false notches on their peripheries, and one 
true notch a', and each disc a is made with a hole for the passage of 
the key, and a number of steps, one only being the true one for the 
key. The discs or rotating tumblers a, a, are surrounded by a ring 
b, having a projection J: for the key to act upon, and on this ring 
there is a pin, which works in a slot ¢ in the sliding bolt d; the ring 
bis kept in position by the circular case e, and in the ring 4 there is 
a sliding piece f, which is projected outwards by a spring, there being 
a recess in the case to receive the sliding piece 7, When the key 
turns the ring, the inclined end of the recess in the case ¢ acts on the 
sliding piece /, and forces it into the true notches of the rotating 
tumblers or discs a (which have been turned into position by the 
key), and allows the ring b to be turned, but if the rotating tumblers 
a have not been brought into such a position that the sliding piece / 
enters the true notches, the sliding piece fis prevented from being | 








forced in, and in consequence the ring } is prevented from being turned 
and the bolt from being shot. It will be seen that after locking the 
lock, in order to withdraw the key, the discs a must all be brought 
back to their first position. 

Fig. 6 shows a lock having a bolt @ made with two stumps 4, J, 
the front one of which is formed with teeth or notches on its back 
surface, which if the bolt be pushed back when the tumblers ¢ are 
not properly placed, take into notches or teeth formed on the fore 
ends of the tumblers c, or the front stump 6 may be made of a suit- 
able thickness to enter the teeth or antdes in the tumblers. The 
tumblers when werd placed by the key allow the two stumps to 
pass through a longitudinal slit, there being also tranverse slits to 
receive the stumps when the bolt is thrown or withdrawn. 


ERLIN WATERWoRKsS.—Nearly half of the pipes have been 
lowered some feet below their original bed, to obviate the recurrence 
of damage by frost. 

LIGHTHOUSE For THE BAHAMAS.—Messrs. Easton and Amos have 
nearly completed an iron lighthouse, weighing about 160 tons, for 
Lobos Bay, Bahamas. 

Army Esrimares ror 1859-60.—The army estimates for the en- 
suing financial year have been published. ‘The grand total sum 
which the Secretary for War will ask at the hands of the House of 
Commons is £11,568,060, ‘The estimates of the last year amounted to 
£11,577,755. ‘ 

HAnpsoMeE TestimoniaL.—At the recent meeting of the North- 
Eastern proprietors, it was resolved, on the motion of the chairman, 
seconded by Mr. Kitson, to present £1,000, and plate to the value 
of £250, to Mr. T. E. Harrison, C.E, as a testimonial of the sense 
which the company entertained of his eminent services as the engi- 
neer and superintendent of the Tyne Docks at Jarrow. 

New Discoveries ry Iyprautics.—The Scientific American in- 
forms a correspondent that a syphon 30 ft. high may be used to empty 
a sinking ship! In another column, it informs another seeker after 
knowledge that “ there is no tirst-rate work on American millwright- 
ing published. Nor is there one on hydraulics that comes up to the 
science and practice of the present day.” We should think not, if 
the tirst answer is a sample of this science and practice. 


Factory Insrecrors’ Rerorrs.—The reports of the inspectors of 
factories for the half-year ending the 31st of October, 1858, have 
just been published as a blue-book. The total accidents reported 
to the inspectors in the half-year were as follows :—From machinery— 
880 to males, 922 to females; total, 1,802, of which 31 were fatal ; 
not from machinery—males, 60; females, 24; total 84, of which 10 
were fatal. Thus altogether 1,886 accidents, of which 41 were fatal, 
were reported in the half-year. 

RaILway Operations in CeyLon.—At the meeting of the share- 
holders of the Ceylon Railway, the chairman stated that 8,000 addi- 
tional hands had been employed without causing any rise in the rate 
of wages paid by the planters, as was at first dreaded would be the 
case. These worked as well as Irish labourers—a gratifying fact 
which the engineers were not prepared for, and the average rate of 
wages was 7d. per day. Towards the making of the permanent way 
they had received a large supply of sleepers, at from 4s. 6d, to 5s. 
each, from New South Wales. 

New Burvpincs ror tue Parent Orrice.—There appears at 
last to be some chance of a more appropriate building for the Patent 
Office and Patent Office Library being provided —a report from the 
Commissioners of Patents to the Treasury having just been pre- 
pared, in which authority is asked to apply a suflicient portion of the 
surplus now derived from the fees paid on patents for the erec- 
tion of a museum for the preservation and exhibition of the models 
deposited with the commissioners, and for the erection of suitable 
offices. 


INTERCOLONIAL Mau, STEAMERS.—The screw steamers Lord 
Ashley and Lord Worsley arrived in New Zealand early in October, 
and the mail service between Sydney and New Zealand was com- 
menced on the Ist of November. The period allowed under the con- 
tract for the passage from Sydney to Nelson is seven days, but the 
Lord Ashley made the return trip to Nelson in five days, and the 
Lord Worsley completed the voyage thence to Nelson in six. The 
Prince Alfred screw steamer, of 1,200 tons, was expected at the last 
advices to arrive at Melbourne from England some. time in Decem- 
ber. The Airedale screw, of 500 tons, will be despatched this week. 


Great Steam Ham™Mer.— Messrs. R. Morrison and Co., of New- 
castle, have just completed, for the Mersey Steel and Forge Com- 
pany, the largest steam hammer in England, and probably in the 
world. The total height is 21 ft., and the width between the frames 
14 ft. Gin. The hammer bar is 15 in. in diameter and 19 ft. long, 
and is made of steel, with the piston, which is 86 in, diameter, forged 
in one solid piece. The hammer bar forms a solid mass of steel 
weighing above 7 tons in the finished state, with a stroke or clear 
fall of 6 ft. The cylinder weighs, tinished, above 8 tons; the two 
frames weigh 15 tons. 

Tue NicaraGuan Canat.—The London representative of the con- 
cessionaires writes to the morning journals that M. Felix Belly 
left Southampton on the 17th inst., in the Royal Mail steampacket 
Parana, at the head of a staff of thirty-three persons, in order to 
take possession of the concession of the canal in or = of the two 
presidents — Martinez and Mora—who are to meet for this pornes son 
the 27th of March at Rivas de Nicaragua. M. Felix Belly has lef¢ for 
America as director of the affairs of the International Company. 
Besides a numerous staff of secretaries and engineers, two second- 
class engineers and six sub-engineers are placed under their orders; 
fifteen workmen of all branches of engineering have also accompanied 
the expedition. Another expedition, composed of hydrographers 
and two English engineers, to be selected by Mr. Joseph Locke, M.P., 
is to start by the mail of the 2nd of March. 


Bray's Traction Excine.— Arrangements had been made by the 
directors of Bray’s Traction Engine Company for an experimental trip 
on Tuesday, to carry four loaded coal wagons, of a gross weight of 
about 22 tons, from the Great Northern Company's Coal Depdt, 


King’s Cross, to Westminster and back. The engine started 
with the load with the greatest ease, and proceeded up the 


incline out of the station; but on the ascent the splinter bar 
of the first wagon broke away. It was attempted to be secured by 
a rope lashing, but the engine had not drawn the wagons far, before 
it was perceived that these derangements would so seriously interfere 
with its progress as to make it imprudent and almost impossible to 
go on through the crowded streets without materially strengthening 
the wagons. The wagons were accordingly taken back to the depét, 
and the engine alone pursued the route originally intended, passing 
along amidst the carriages in the public thoroughfares with the 
greatest facility, and without causing any apparent inconvenience, 
It is intended on an early day to resume the experiments with 
trucks, calculated to carry such a heavy weight as to demonstrate 
the power of this new engine. 

DesrructivE Fire on THe Ciype.—One of the most extensive 
fires that have occurred in the city for a long period broke out on 
Thursday night, in the premises of Messrs. Randolph, Elder, and Co., 
engineers and millwrights, Centre-street, Tradeston. The fire 
occurred shortly after ten o'clock, and had hardly been discovered 
when almost the entire of the works, which extend from Centre- 
street to Dale-street, were in a blaze. The premises were full of 
machinery of various descriptions, and in various stages of comple- 
tion. We understand that the property destroyed was estimated at 
about £41,000, about £20,000 of which was machinery in the course 
of manufacture; but, fortunately, a large portion of it is covered by 
insurance. The destruction of the premises, however, will ental a 
severe loss upon the large number of workmen who were employed 
by Messrs. Randolph, Elder, and Co., as most of them must neces- 
sarily be thrown idle for a considerable period. We understand that 
the principal risk (£20,000) had been undertaken by the Northern 
Insurance Company.—Glasgow paper. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


CLOSED METALLIC CIRCUITS IN SUBMARINE TELEGRAPHS. 


Sir,—Mr. Blair has mentioned my name in quoting an opinion I 
gave him in reference to the discussion on the subject of induction 
in submarine cables, which has recently occupied your columns. I 
therefore venture to offer a few remarks in explanation. I was 
applied to privately by “ X. Y. Z.,” and pointed out that the mere em- 
ployment of a return wire in place of the earth had no tendency to 
reduce the retardation or to prevent the return current in submarine 
wires; and that gentleman has very ably and instructively elucidated 
the question in his subsequent letters. ! ; 

In reference to the very similar ee smn patented in the 

name of Mr. Gordon—viz., the employment of two wires in the 
same coating or in close juxtaposition, in order that the inductive 
influence of the electricity in the returning wire might coun- 
teract the induction of the earth on that in the conducting 
wire--it appears to me that all your correspondents have misappre- 
hended the nature and tendency of this influence, and that its effect 
would be to retard and not to accelerate the transmission of signals. 
If, while sending a positive current into the conducting wire, we ex- 
nerience a given loss from induced electricity, that loss will be only 
increased by bringing near to it a wire oppositely —that is to say, 
negatively—electritied, and vice versd. This proposition will, I 
think, on reflection, be admitted by all; and it may be easily illus- 
trated with frictional electricity. 

In order to derive benetit from the arrangement, it would be 
necessary to transmit the same current on each wire simultaneously, 
and then their mutual influence, as far as it went, would be favour- 
able. To obviate induction altogether, it would be necessary to sur- 
round the conducting wire with a tube conveying electricity of the 
same character and tension as its own—a condition not attainable in 
practice, LATIMER CLARK. 

London, Feb, 23. 





THE PATENT LAWS. 


Sir,—With the remarks of the Hon. Mr. Justice Mason (quoted in 
my last) I most cordially agree, for there can, I think, be no doubt 
that official zeal and acuteness are not equal to the discharge of a 
function which sometimes bafHes even a judicial investigation. I am 
quite aware that it may be contended by the advocates of the pre-~ 
sent system that the Attorn :v-General is empowed to call in the aid 
of scientific men to assist him in forming his decisions; but we have 
only to cons‘der that in general mechanical inventions can be de- 
scribed but hy the aid of drawings (which, with the description, form 
what is call: d the full specitication; that in chemical matters espe- 
cially causes apparently most ins gnilicant often produce the most 
important results, and we are t» bear in mind the fact that, except 
in a few solitary instances, the niture of the invention is never fully 
declared watil six months after tue right is granted; and that in nearly 
all cases nothing whatever is kaown of it save what may be learnt from 
the provisional speci cauon, which is of course drawn up with 
studied vagueness. From this we may see that this system is merely 
a piece of meddling mischief, calculated to prove a serious check to 
the development of invention without conferring any corresponding 
advantage. ‘These remarks apply with even greater force to the 
opposition which is now permitted to the demand for letters patent, 
and I believe that the advertisement of the grants of provisional 
protection (a clumsy substitute for the infamous caveat system so 
justly condemned as not only atlording but indeed creating oppor- 
tunities for fraud) is radically bad, and that the existing facilities for 
such opposition are, in fact, so many temptations to the unprincipled. 
I hold, therefore, that as inventions can never be appreciated by 
their causes but only by their results, and as Government does 
not guarantee the merit, priority, or success of an invention 
which has withstood the ordeals of examination and opposition, it 
ought not to exercise any control over the issue of letters patent, 
but should grant them to any person on application, at his own risk, 
and in a manner calculated to prevent contest; and I am further of 
opinion, that in consideration of the length of time which must 
dupes ere a patent can become remunerative to its holder, it is 
advisable to extend the term of years for which letters patent are 
granted to twenty-one years, after which time all claim for further 
extension should cease. 1 must not forget to mention another most 
serious grievance under which patenteces now labour; | allude to the 
sreat ditticulty, expense, and trouble of obtaining redress in case of 
infringement, which leads to vexatious law suits, and to loss of 
money from the unfair competition of the infringer before he can be 
stopped. I wish it to be distinctly understood that I do not agree 
with those who consider the courts of law in this country totally 
unfit to determine questions respecting patent rights; but | do think 
that the present judicial arrangements are insuthcient, and that the 
law ought to be modived so as to give security to the patentee in the 
enjoyment of his privileges, although I must confess that I am not 
sutliciently skilled in lawyer's craft to point out any cheap and 
summary mode of solving the ditticulty. The general opinion of 
inventors on this point is (1 believe), that all patent causes ought to 
be tried before a scientific jury ; and with this feeling to a certain ex- 
tent I heartily sympathise, for there can be no doubt that ordinary 
juries are rarely found to be competent to decide such intricate 
questions, inasmuch as not thoroughly understanding the facts sub- 
mitted to their judgment, they are far too prone to be swayed by 
appeals to their feelings and prejudices, rather than by their 
reason, As, however, this system would be attended with consider- 
able expense, I think the employment of such a jury ought to be at 
the option of the litigants; and as it often happens that dishonest 
actions are brought against parties for the alleged infringement of 
patents (I could cite more than one such action now pending), appa- 
rently with a view to extort money, I think it is highly desirable that 
in such cases the jury should have the power to award full costs to 
the defendant, or even, in some cases, intlict a fine upon the plaintitf. 

Having thus briefly expressed my views, I would add thet I am 
perfectly aware that the sum which I have mentioned (£15) as the 
proper price for a patent must prove inadequate, so long as ‘ve em- 
ploy useless officials, with high salaries, for the purpose of carrying 
out absurd forms, which public opinion and common sense pronounce 
empty pretences; but I sincerely trust that ere long we may have 
free trade in patents, as in other things, and that the cruadities, 
anomalies, and abuses of the present system, which so justly provoke 
the animadversions of our transatlantic brethren, may undergo a 
complete revision. 

In conclusion I offer to you my best thanks for your courteous in- 
sertion of my letters, which have been written rather with a view to 
induce some abler pen than mine to take up this theme than with the 
expectation that my humble etlorts might produce any benevcial 
results, R. Ronerts, C.E. 

Feb. 19, 1859. 


THE GREAT EASTERN AND HER SAILS, 


S1x,--I will thank you for permission to give a brief reply to the 
letter, on this subject, of your correspondent “ Young Land Lubber.” 
The question has attracted a considerable amount of attention since 
my tirst letter appeared in Tne ENGine rr, and I think a small dia- 
gram will go further to settle it than many words. 

Whatever may be said to the contrary, the Great Eastern will 
have the wind as much from one half the compass as from the other, 
and it seems to me that it will be perfectly fair to take it as always 
blowing exactly at right angles to her course; this will bring the 
question to the simplest point possible, and avoid useless speculations. 

Your correspondent has drawn a figure with the wind blowing in 
this direction:—In his diagram he represents her as travelling, say 
from south to north, with the wind blowing from east to west, upon 
a sail at an angle of 45 deg., or ranged from north-east to south- 
west. In this trim, he says, “ifthe steamer travel 20 per cent. to 
30 per cent. faster than the wind, she will not run away from it.” 
Now, if “Young Land Lubber” (well described) had carefully 














studied his own figure, it would have shown him that she would 
“run away from it.” Suppose the wind is crossing her 
course at twenty miles per hour, and she is steaming at 
the same rate, with the sail set at an angle of 45 deg. 
with the after keel. The wind is making an effort to cross the 
vessel at 90 deg., and she is crossing the wind at 90 deg; the result 
is, that the wind falls into 45 deg.—precisely the position in which 
the sail isset. Its propelling effect would thus be entirely neutralised, 
and it would “shiver” (flutter) from the friction on both sides of it. 
The following will make this quite clear :— 
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The distance from A to B, and from C to B, is equal ; the sail is 
diagonal from A to C; and the wind is blowing from the eastward, 
at twenty miles per hour, while the steamer is heading north at the 
same speed. It will be obvious that the wind crossing immediately 
in front of the leading edge (the weather leech) of the sail A to B, 
will just get out of the way by the time that the back edge of the 
sail C is carried to the point gE The wind which is to strike the 
propelling side of the sail at A, will just touch it, and glide along its 
surface, passing off without pressing it at C, because the sail is being 
carried to the north exactly at the same rate as the wind is blowing 
to the west. Consequently no benefit could accrue from this. If 
the wind only blew ten miles per hour, the middle of the sail E 
would run against the wind at F, In fact, it would be all thrown 
aback, fill the reverse way, and retard the vessel. I hope ‘“ Young 
Land Lubber” will learn from this not to dabble publicly with 
matters of which he is theoretically as well as practically ignorant. 

It will be seen from the above figure that the steamer’s head would 
only lie four points from the wind. Now, as she cannot sail with 
less than six points,* she could make no use of it without going at 
least two points out of her course. A steamer with half a score 
furnaces to feed, and a high rate of speed to maintain, cannot do this 
economically. I submit, therefore, that my position of the inutility 
of the sails is fully established, the case being complete when she is 
compelled to desert her direct course as a steamer and to take the 
devious one of a sailing ship. Besides tirst cost, however, there 
would be additional expenses for the extra crew which the sails 
would render necessary ; there is the tremendous dead weight of the 
masts, yards sails, and rigging, putting the ship down so much and 
increasing her resistance, and, by consequence, her consumption of 
fuel. She would also make more leeway in her voyage, which would 
have to be made up. When these disadvantages are fairly weighed, 
| am satis ed that the slight average of the wind’s velocity over her 
steam speed will not counterbalance them. Tuomas Morris. 

Worcester-terrace, City-road, Manchester. 

Feb. 22, 1859. 








INCENDIARY SHELLS. 
Sin,—In your issue of Friday, the 18th inst., you give a description 
of an incendiary shell, invented by Captain Norton, The inventor 
states “he can with the same description of shell, but of larger size, 
set fire to any line-of-battle ship in the navy.” 

You remark that * the results of the experiments yesterday proved 
that the shell in question is one of the most extraordinary projectiles 
ever introduced into the art of warfare.” 

Permit me to state that “ a shell tilled with coal-tar naphtha mixed 
with phosphorus and bisulphuret of carbon, having a bursting 
charge suflicient to open the shell - which, when exploded, scatters 
its contents in all directions—the shower of intlammable material 
falling among cavalry and troops ignites spontaneously, causing 
their immediate disorganisation and destruction. Fired into shipping, 
these shells, bursting on deck or below, cause the same results; tired 
into harbours, dockyards, or towns, the result is alike destructive 
and decisive.” ‘The above is extracted from my patent, No. 1,774. 


Panmure, when Minister of War, interdicted the sealing of my patent, 
on the grounds of its efficacy and great value, which interdict has 
since been removed by his lordship; the patent has been sealed, and, 
consequently, made public. May I request you will kindly insert 
this explanation for the information of your readers. 

February 23rd, 1859. Joun Macrnrosu. 


THE NEW THAMES GRAVING DOCKs, 
Sir,—As a constant reader of your valuable paper, and thinking you 
are ever desirous of seeing “the right man put in the right place,” 
let me beg of you to insert this letter. 

I read in your paper of the “* New Thames Graving Docks ;” in 
that you describe a method of proceeding recently patented by Mr. 
Edwin Clark, of Great George-street, Westminster. 1 claim the 
whole merit of theoretically expounding and pictorially illustrating, 
upwards of thirteen years since, the very method now introduced 
and patented as an entirely original idea. Moreover, whatever theo- 
retical merit has hitherto been assigned to the elevating the tubes 
constituting the Menai Straits Railway Bridge, that original merit 
I also claim, freely conceding to Mr. Clark the merit of having 
practically worked out my ideas. 

I will now brietly narrate my tale, leaving your readers to pass a 
verdict. Many years ago the Town Council of Liverpool offered a 
handsome premium for a “landing stage” to be paced at St. 
George’s Pier. I wrote for and obtained the * conditions,” and 
being of an inventive turn I became a competitor. I sent down two 
large sheets of coloured drawings (my motto being “ Jnveniam viam, 
aut fuciam”™), together with a long explanatory letter describing my 
landing stage, which I showed should fulil the “condition” of 
being there when wanted, but out of the way when not wanted. 
{ Herewith I send you fac-similes, except in size, of the two sheets of 
drawings.] As you will see, it was an hydraulic wharf, and the 
platform, bridges, or girders were all to be elevated by what 1 
called an hydraulic pile. [Of this latter I now also send you a 
drawing.] I always considered my invention of that hydraulic 
pile as a simple, yet powerful and capital thing, and it was the 
basis of my plan. My papers, after being publicly exhibited in the 
Liverpool Town Hall, were returned to me with “thanks,” but no 
reward. 

A few years after that I was struck with the mode of proceeding 
pursued at the Menai Straits Railway Bridge, and its remarkable 
resemblance to the plans I had sent to Liverpool. However, as there 
was a doubt, I held my peace ; but now, since my hydraulic platform, 
moved and influenced by the hydraulic pile, is reproduced in its in- 
tegrity at thee new Thames Graving Docks, I keep silence no 
longer, but claim the priority and entire originality of idea both ia 
respect to them and also the mode of tube-elevating adopted at the 
Menai Straits Railway Bridge. Cuas. BurcHaAm, 

Projector of * Circular Tillage. 

8, Upper John-street, Golden-square. 

[ Mr. Clark's adaptation is very like Mr. Burcham’s, but we do not sup- 
pose Mr. Clark ever saw our correspondents drawings. | 





* Suppose the wind’s average velocity to be as high as twenty-five miles 
per hour (which I don’t believe), and the steamer’s speed to be about fifteen 
miles per hour (which I do believe), even then she would only have five 
points instead of six. I would adda word here on economy. She has been 
estimated to carry 10,000 persons, but say she gets 5,000, and reckon 
their rations for first, second, and third class passengers to average 2s. 
each per head. Every day gained by speed would thus save £500, or 
more than sufficient for 500 tons of coal. jis, besides clearing the whole 
day's consumption of fuel, would also save the day's rations and wages of 
the crew, a day's interest on the vessel's cost, and earn her cargo freight a 
day sooner, 








EXPANSION GEAR. 
Sir,—I beg to enclose you a sketch of an expansion valve and gear 
which will perhaps suit Mr. Smith, of Salop. I think it will be 


found very suitable for small engines. 
M 
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A, Fig. 1, is a cireular valve box, to be put as close as possible to 
the slide of the engine; C is the steam pipe from the boiler; B that 
leading to the engine; D is a circular valve drawn larger in Fig. 2. 
It has a number of radial openings, which correspond with similar 
openings in the valve seat E; F is a rod which tits loosely into the 
square hole in the centre of D. This rod is round where it passes 
through the stuffing-box G. I is a toothed wheel, whose revolution 
will carry round D. I has as many teeth as there are openings in 
D, so that by turning I, one tooth at a time, the valve will be alter- 
nately open and shut. On the engine shaft is a wheel M gearing in 
the wheel L; the wheel K is on the same shaft as L (broken in the 
sketch). K revolves twice for every revolution of the engine. K has 
holes in its circumference, into which two cogs, X and Y, are 
screwed; the distance between these cogs may be increased or 
diminished as we wish to cut ol! the steam, sooner or later, in the 
stroke. The action of the valve is as follows :—Let the cogs be in 
the positions shown in the cut, Fig. 3; the valve is opened by hand, 
and the engine started. As soon as it has made one-fourth of a 
stroke the cog X catches a tooth of the wheel I, and carries forward 
that wheel so as to cut off the steam; by the time the engine has 
reached nearly to the bottom of its stroke the cog Y carries forward I 
another tooth, and opens the valve, which remains open till X takes 
another tooth and closes the valve at one-fourth of the stroke. At 
the top of the stroke the operation is repeated, the valve being 
always opened by Y, and closed by X, when the engine is moving 
forward, and closed by Y, and opened by X, when reversed. The 
steam will be cut off at one-fourth of its stroke by putting the cogs 
one-fourth of the circumference of K asunder, and at one-half or 
three-fourths by putting the cog X in either of the positions shown 
by the dotted line in Fig 3. 

The valve D may be made small in diameter, and if well oiled 
will move with better friction, and if well made will be perfectly 
steam tight. Cutting of with the slides never answers, as it is done 
too gradually ; the steam should be cut off as suddenly as possible. 
Mr. Smith will have no ditliculty in adapting this valve to any form 
of engine, and it may be made at a small expense, as it is very 
simple. 1 shall be very happy to explain anything Mr. Smith may 
require, should he think this valve will suit him. ¥. 3s 

Feb, 21, 18059. 





WROUGHT IRON CANNON, 
Srr,— Having been a frequent proposer of inventions to the Govern- 
ment, which L find to be a very unprofitable way of spending time 
and money, and having had generally their reply as given to Mr. 


In 1853, I otered my invention to the Government, but Lord | George Brunton, I beg to say that nearly two years back I sent a 


plan of a wrought iron cannon to Lord Panmure the construction 
of which was in all respects precisely similar to that of Mr. Brunton, 
with the exception of my steel lining tube being 2 in. thick. I en- 
closed also full particulars of machinery necessary for the welding 
of the hemispherical ends of the tubes. Now, as Mr. Brunton was 
the first inventor and proposer of the cannon to the Government, I 
give to him all the credit due to the inventor of so valuable a plan, 
as I am sure that the gun would be, if properly made, nearly perfect, 
if not quite so. 

I am glad to see that this invention belongs to a practical man, as 
it gives me assurance that some of my own inventions are valuable. 
I make this statement to show that the system of the Government is 
to discourage inventors by a nominal examination of their plans, and 
to wind up the matter by almost invariable rejection. 

I send a plan of a ritled hexagonal-bored cannon for insertion in 
your columns, if not intruding too much on your space. I sent this 
plan also to the O. 8. Committee about a year ago, but with the 
usual result. It is plain, however, that it possesses many advan- 
tages over the Lancaster gun, as the hexagonal bore is easy to finish, 
and the elongated hexagonal projectiles (shells or shot) may be cast 
with very great accuracy. T. G. Merrirt. 

Rochester, 2ist Feb., 1059. 

[The plan of hexagonal gun accompanying Mr. Merritt's note, appears 
to be identical with tha: of Mr. Whitworth. } 





STREET FOUNTAINS. 

Sir,—In the month of June last, having learnt that it was the inten- 
tion of the Royal Society for the Prevention of Cruelty to Animals 
to erect street fountains, I furnished the committee with the enclosed 
rough sketch, by my friend Mr. Truefill, which he kindly made 
at my suggestion. I proposed to have the fountain erected in the 
centre space of street crossings, wherever street pumps now are, and 
at all the cab stands. 

Observing in the journals that Mr. S. Gurney, with his usual 
philanthropy, proposed to erect some fountains, | applied to ‘the 
secretary of the society to know whether the committee had aban- 
doned the original intention, when he replied that they had not. 

My reason for addressing you is that I have for a long time known 
that the waters of nearly all the street pumps is highly injurious, 
and that except for watering the streets they should be locked uP, 
and fountains of an inexpensive kind should be immediately 
erected, and looking to the vast extent of the metropolis, I am of 
opinion that the number of fountains required are far beyond the 
means of private individuals, and should be erected by the local 
authorities. 

I have no personal interest to serve, beyond the hope that my 
suggestions, on this really important subject, may be deemed 
worthy of consideration by the several Metropolitan Boards of 
Works. FREDERICK BRAITHWAITE. 

No. &, Bridge-street, Westminster, Feb. 17th, 1859. 

[The sketch accompanying Mr. Braithwaite's note represents a square 
pillar, resting on a plinth 3 ft. above the pavement; the wiole sur- 
rounded by a light metal awning, on which is fixed a large lamp. 
Drinking vessels are placed upon the plinth, and a shallow trough 
around the base supplies water also for animals. | 





DRAUGHTSMEN, 
Srr,—I am very pleased to see that the idea of forming a society of 
mechanical draughtsmen, suggested by myself in a former letter, 
appears to meet with so much approbation; and now that it is once 
started, I hope it will not be allowed to drop without something sub- 
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stantial and permanent being done. The metropolis is certainly the 
most fitting place in which to form such a society, and I very much 
regret that my distance from it, coupled with other circumstances, 
prevent me from taking an active part in its formation; but should 
such a society be formed, I shall be most happy to join it. With a 
view of forwarding such a desirable scheme, I venture, with your 
permission, to make one or two suggestions. I agree with ‘Set 
Square” that such a society ought not to be too exclusive, but at 
the same time think there must be a line drawn, in order to benetit 
those who really need it. There has been a remark made by one 
correspondent (who is evidently not one of our fraternity), to this 
effect: that if a draughtsman is gentleman enough to pay a pre- 
mium upon entering the profession, he is able to support himself 
when out of a situation. What can be more absurd than such an 
argument ?—as how many parents have with great difficulty paid a 
heavy premium with their sons when placing them with an engineer, 
with the delusive hope, that upon the expiration of their appren- 
ticeship they will meet with plenty of employment as draughtsmen, 
&c., at liberal salaries; and I am sure your readers will agree with 
me, that if any one is possessed of means sufficient to support him- 
self when out of a situation, he would never think of tying himself 
to a drawing-board at all. Then, again, if we are to admit any or 
all of these so-called draughtsmen as members of the society, who 
have never paid a premium or gone through the routine of the shops, 
and are willing to work for 40 or 50 per cent. under those who have, 
we should be doing ourselves and the profession generally a positive 
injury. Many of them would then be as well, if not better off when 
out of a situation as when in one. : 

I am a great advocate for employing none but practical men, not 
only in the drawing-office, but also in the workshops, and feel con- 
vinced that England will never continue to maintain that proud 
position of superiority she has hitherto done in all mechanical arts 
and sciences if once that system is departed from, and which I am 
truly grieved to see is being done more and more. I therefore 
maintain that it is a society for the protection and assistance of 
practical men that is wanted; under that name I would include all 
those who have gained a knowledge of their profession cither 
by paying the customary premium, or by working their w ay through 
the shops, making no distinction as regards talent or proficiency, as 
many have enjoyed far greater advantages than others perhaps 
equally clever; and if anything can be done to improve our pro- 
fessional abilities, as well as aflord pecuniary assistance, so much the 
better, not only for ourselves but also for our employers. | If these 
suggestions will do anything towards obtaining the object in view, I 
shall be very pleased ; and repeat, should a society be formed, shall 
be most happy to join. Fam Pay. 

Leeds, February 22nd, 1859. 





RECTIFICATION OF THE CIRCLE. 

Sin,—The following correction will oblige :—*)001434, in last week's 
number, should have been -000434. In my third letter, and “the 
third case of BW,” No. 161, the point Z is from M one-half of the 
perpendicular line plus eight-sixteenths of the diflerence between 
one-half of the perpendicular line, and one-fourth of the radius; 
and “ Old Engine,” in No. 163, returns BW, in “the third case,” 
equal -3/81450, which is greater than BW should give by “0000454, 
and to cancel the remaining decimal places Z has merely to be shifted 
one-sixteenth nearer to M. See No. 164. W. bk. W. 


Birmingham, Feb. 22, 1859. 


RAILWAY MATTERS. 
Tue cost of the third line of the London and North Western, as far 
as laid, has been upwards of £350,000. The company has expended 
£122,000 in Parliamentary expenses during the last five years, whilst 
the sums paid for compensatigns for accidents amounted in the same 
time to £110,371, £34,380 having been paid in the last year. The 
proprietors refused at the meeting on the 18th inst., by a vote of 82 
to 27, to grant the £22,445 asked for by the directors for the prose- 
cution of new works.—The report of the Eastern Counties recom- 
mends a dividend of £1 12s. 6d. for the last half-year, making, with 
the previous dividend, 3} per cent. for 1858.—The East Suffolk 
Railway is expected to be ready for opening in the spring.—A 
motion to close the capital account of the Great Northern was nega- 
tived at the meeting of the shareholders. The dividend has been 
declared at the rate of 6 per cent. per annum for the half-year, 
making a total of 49 per cent. for 1858.—At a meeting of the Mid- 
land the recommended distribution at the rate of 54 per cent. on the 
Midland and 4} on the Birmingham and Derby Stock was approved. 
Authority was given for the expenditure of £97,150 in station 
works, additional rolling-stock, and machinery. The terms of the 
agreement with the Great Northern, by which the Midland have 
power to send trains to King’s-cross, are payment to the Great 
Northern of two-thirds of the amount earned, and £1,500 a year 
for the use of the King’s-cross station. It is also provided 


that the two-thirds shall not be under £20,000.—At the 
meeting of the North-Eastern proprietors, the directors were 


authorised to complete the agreement for amalgamation with the 
Newcastle and Carlisle, the North-Eastern to have 9) per cent. of 
the united receipts, and the Newcastle and Carlisle 10 per cent. At 
a special meeting, however, of the Newcastle and Carlisle pro- 
prietors, the debate upon the amalgamation was postponed to the 
annual meeting on the 16th of March.—At the meeting of the 
shareholders of the East Lancashire, the report of the directors was 
adopted, and the guaranteed dividends, with a dividend of 4 per cent. 
per annum on the ordinary stock, were declared payable on the Ist 
of March.—A dividend, at the rate of 8 per cent. per annum, on the 
shares of the Monkland Railways, has been declared for the last half 
year.—The Colne Valley and Halstead line has been completed by 
the contractor, Mr. Munro, who has formally handed it over to the 
directors. The execution of the works has occupied exactly a year. 
The opening for traffic will take place in a few weeks.—The directors 
of the Salisbury and Yeovil Company state in their report that the 
portion of the line from Salisbury to Gillingham would be ready for 
opening in the course of amonth. They would then proceed with all 
expedition to complete the railway to Yeovil, so as to open it simul- 
taneously with the London and South-Western Company's exten- 
sion to Exeter, at the earliest practicable period.—In reference to the 
lease of the Buffalo and Lake Huron, by the Great- Western Railway 
of Canada, the American Railway Times says :—“ The consummation 
of the proposed lease of the Buffalo and Huron Railway, by the 
Great-Western Railway, places the latter company in a powerful 
position. With an eastern terminus at Suspension Bridge and at 
Buffalo, it can throw its trade over the Central or the Erie Roads, 
just as occasion may demand. Its western terminations at Goderich, 
Sarnia, and Windsor, with the control of the Detroit and Milwaunkie 
Road, are such as to insure great control of traffic on the Huron and 
Michigan Lakes when the system now devised is fully carried out.”— 
The report of the South-Eastern recommends a dividend at the 
rate of 5 per cent. per annum.— The accounts of the Stockport, Disley, 
and Whaleybridge show an available balance equal to 2 per cent. 
perannum. The returns for the second half of 1858 compared with 
the first show an augmentation of 50 per cent. in the goods and 
minerals conveyed on the line. —The Northern Counties Union have 
declared a dividend of 2s. 8d. per share.—The suit against the North- 
Eastern for money due by the Leeds and Thirsk for the purchase of 
a portion of the Wath branch has terminated successfully.—The re- 
port of the Shrewsbury and Hereford recommends a distribution at 
the rate of 44 per annum, being the amount received under the lease. 
—At a meeting of the Great Southern and Western of Ireland a divi- 
dend was declared at the rate of 5 per cent. per annum. The Dun- 
dalk and Enniskillen make no distribution on the ordinary capital, 
but carry forward the net balance of £728.—The North London have 
ordered a payment for the past half-year at the rate of 5 per cent. 
per annum.—At a meeting of the London and Blackwall a distribu- 
tion was agreed to of 3s. 6d. on the old shares and 3s. 2d. the new.— 
The report of the Bristol and Exeter recommends a dividend at the 
rate of 5 per cent. per annum out of the available balance of £66,674. 








—The dividend declared by the Vale of Neath is at the reduced rate of | unexpended portion is £25,859, of which £8,167 is in hand. The 


3 per cent. per annum.—The report of the Ambergate, Nottingham, 
and Boston states that the Great Northern have refused the option 
under their agreement of leasing the line in perpetuity at 4 per cent. 
The available balance is £13,.31, out of which a distribution is re- 
commended of 3s. 3d. a share.—At a meeting of the South Wales a 
dividend was agreed to at the rate of 2} per cent. perannum. Power 
was given to raise £379,980, the interest not to exceed 44 per cent. — 
Mr. Lever, the member for Galway, has been elected a director, and 
it is hoped that the capabilities for steam traffic from Milford Haven 
to the southern ports of Ireland may soon be developed. — The report 
of the Taff Vale announces an increase in the income from the im- 
provement in the trade of the district. The available balance is 
£50,357, and the dividend is proposed to be at the rate of 7} per cent. 
per annum. 

Eastern Counties.—The capital account shows that £11,301,118 
had been received, and £11,030,383 expended, leaving a balance of 
£270,735. The receipts of the half-year ending the 31st December 
last amounted to £715,705, against £713,773 in the same half of 
1857, and the expenses to £325,286, against £52) ,858, showing an 
increase of £1,932 in the receipts, and of £5,428 in the expenses 
compared with the corresponding half of 1857. The working 
expenses amount to 45} per cent. as against 45) per cent. for the 
corresponding period. The only addition to capital account for works 
in the half-year is £3,733 on joint account. As regards the Eastern 
Counties Company there is a net sum applicable as revenue (after 
deducting the working expenses) amounting to £246,326, from 
which is deducted £142,303 interest on guarantees and loans, leaving 
a balance of £104,023, out of which the directors have declared 
a dividend of £1 12s. 6d. per cent for the half-year, being at the 
rate of 3} per cent. per annum on the ordinary share capital. In 
conclusion, the directors state that the property is in a sound and 
healthy condition; that no money is spent unnecessarily; that no 
new works are undertaken except such as are absolutely necessary, 
and will prove of a remunerative character; and that the future 
success of the company may be expected while the same regard is 
shown not to burden capital with revenue charges, and the same 
attention paid to the economical as well as eflicient working of the 
line. 

West Exp or Lonpon anp CrystaL Pauace. ~ The capital 
account shows that £672,165 had been received and £719,664 ex- 
pended, leaving a balance of £47,499 against the company. The 
revenue account for the half-year showed that £14,502 had been 
received and £7,636 expended, leaving a balance of £8,497, out o' 
which £5,038 is deducted for interest on loans, and £234 for rent, 
leaving, with £1,631 from June, a balance of £3,224. 

Soutn Eastrern.—The capital account shows that £11,667,074 had 
been expended to the 31st of January last, £26,860 having been ex- 
pended during the last half-year. The gross receipts during the 
half-year ending on the 31st of January have amounted to £575,654 
(including £24,213 receipts from steamboat traflic), being an increase 
of £18,550 as compared with the half-year ending January 31, 185%. 
The ordinary working expenses during the half-year amounted to 
£199,373; the rates, taxes, tolls, and Government duty, to £34,818; 
and the working of the steam-packet service to £15,798, After pro- 
viding for the "xed charges in respect of rents, interest, annuities, 
preference dividends, &c., there remains a net balance of £186,955 
available for dividend on the ordinary consolidated stock of the 
company. A dividend of 15s. per £30 stock, or at the rate of £5 
per cent. per annum, will absorb a sum of £185,842, leaving a balance 
to be carried forward of £1,112, and this rate of dividend the 
directors recommend to be paid on Thursday, the 3rd of March next. 

Braprorp, WAKEFIELD, AND LEEDs.—The report of the directors 
of this company states that the capital account to the 8lst of De- 
cember last shows an expenditure of £22%,431. The revenue account 
for the quarter ending the same date shows that a dividend at the 
rate of £4 15s. per cent. per annum may be paid. The arrangements 
made with the Great Northern Company for conducting; the coal 
traftic were, in October last, abruptly deranged by that company 
withdrawing their wagons and power at a time when no other 
means were available. The directors will shortly be in a position, to 
work it themselves. The local traflic of the line is improving, but 
the arrangements between the Great Northern and the Midland 
operate most injuriously against the interests and just expectations 
of this company in respect to the London traffic. 

Norru Devon.—The report of the directors states that the traflic 
exhibits a marked increase in the six months ending the 31st of 
December last as compared with the corresponding half of 1857, the 
gross earnings having been £13,666 as against £12,063, showing. an 
increase of : 1,003. The gross earnings for the year 18 8 amounted 
to £24,160, and for 1857 to £23,461. The net revenue for the past 
half-year, after payment of interest on debentures and temporary 
loans, amounts to £7,556, of which the dividend on the preference 
stock will absorb £1,155, leaving £1,401, out of which the directors 
recommend a dividend at the rate of 1s. 6d. per cent. per annum on 
the ordinary stock, leaving a balance of £117. The engineer reports 
that the works and permanent way are in a sound condition. The 
capital account shows that £497 ,42 had been received, and £496,247 
expended, leaving a balance of £1,095. 

Norro_k.—It appears from the directors’ report that the amount 
stated by the Eastern Counties Railway Company to be due to the 
Norfolk Company for the past half-year is £47,904, being an in- 
crease of £786 as compared with the corresponding half of 1857. 
After providing for the interest on the guaranteed stocks and shares 
and the expenses of management, there remains a balance of 
£18,2)1 available for dividend on the consolidated stock, which will 
enable the proprietors to declare a dividend for the half-year ending 
the 31st of December last of £1 16s. 6d. per cent. and leave £11 
for the next account. The capital account shows that £2,229,905 
had been received, and £2,226,426 expended, leaving a balance of 
£3,479. 

Sourn YorksHire.—The report states that the gross receipts 
during the half-year ending the 31st of December last amounted to 
£72,901 in connection with the railway and navigation, and the 
expenditure to £33,829, leaving a balance of £39,072, which, added 
to the balance of £217 brought from the preceding half-year, made a 
total sum of £39,289. The rents and interest on mortgages amounted 
to £72,087, leaving £17,202 for dividend, which, after paying the 
interest on the 4 per cent. preference shares, would yield a dividend 
at the rate of ?4 per cent. per annum on the ordinary capital, leaving 
a balance of £7 The net income for the half-year upon the traffic 
of the Thorne Extension, eleven miles in length, constructed at an 
expense of about £35,010, had been at the rate of upwards of 7 per 
cent. on the outlay. The directors have contracted to carry on the 
line for a further ten miles to Keadby, at a cost of about £ 0,000, 
which will not only be remunerative in itself, but probably double 
the return from the Thorne line. The capital account showed that 
£2,198,475 had been received, and £2,168,688 expended, leaving a 
balance of £29,787. 

Tarr Vae.—The capital account shows a total expenditure to 
the 31st December last of £1,264 526, and a total receipt of 
£1,236,900, leaving a balance of £27,626 against the company. The 
revenue account for the half-year showed that £106,61) had been 
received, and £60,188 expended, leaving a balance of £45,923, of 
which £21,516 has been applied to the payment of interest, &c., 
leaving a balance of £24,407, to which was added £5,950 from last 
half-year, making a disposable sum of £30,357 applicable to a divi- 
dend at the rate of 74 per cent. per annum, to be paid 5th March. 

Maryport AND CARLISLE.—The directors of this company state 
in their report that the receipts for the half-year ending the 31st of 
December amounted to £27,270, and for the corresponding half of 
1857 to £27,937, showing a decrease of £667. The expenditure 
amounted to £12,352 against £13,255, showing a decrease of £903. 
The balance for the half-year, after carrying £2,827 to the credit of 
the renewal and contingency account, amounts to £9,457, which 
enables the directors to recommend a dividend at the rate of 4} per 
cent. per annum, and on the preference shares according to their re- 
spective guarantees. Of the £555,000 authorised to be raised the 
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remainder is to be raised by mortgage. 

Dunurw anp WickLow.—By the report of the directors the total 
receipts on the Wicklow line amounted for the vear to £18,925, the 
expenses to £7,768, and the pro t to £11,156. The receipts on the 

\ingstown line amounted to £32,768, the working expenses to 
£9,753, and the protit to £25,95 , of which £16,352 had been paid 
to the Kingstown Company, leaving a net protit of £6,603, which 
added to the £11,156, made £17,760. To this sum was added 
£1,591 from the previous account, making £19,351. After deduct- 
ing interest on loans, rents, rates and taxes, &c., there remained a 
balance of £7,868, out of which the directors propose that a 
dividend of 6 per cent. per annum should be declared on the calls 
paid on the preference shares, amounting to £2,115 (in addition to 
the interest, £2,878, on payments in advance of calls, making 
together about £5,100), leaving the balance to be carried forward. 


Dunuiw anp Beirast Juncrion.—The report of the directors of 
this company states that the tratlic receipts for the half-year ending 
the 3ist December amounted to £34, 26, being £822 in excess 
of those for the half-year ended the 31st of December, 1857, although 
the amount estimated as due for mail service during that period ex- 
ceeded the income from that source during the last half vear by 
£319. The working expenses bore to the revenue trafic the very 
moderate ratio of £31 8s, 2d per cent., and amounted to £10,687, 
The total income of the company for the half-year amounted to 
£37,265, and the total expenditure, including rates, taxes, and in- 
terest, to £18,248, leaving a balance of £19,017; out of which the 
directors recommended that a dividend at the rate of 4 per cent. per 
annum (free of income tax) on the paid-up capital of the company be 
declared; and that the amount (about £1,105) be added to £6,382, 
the revenue balance from the preceding half-year. Preparation has 
been made for adding seventeen miles to the second line of way 
during the ensuing summer. : 

Warerrorp AND Limertck.—The report of the directors of this 
company states that the tratlic receipts for the half-year ending the 
3ist of December last, amounted to £51,454, the working expenses 
to £12,187, and the net balance to £19,667, being £1,080 more than 
for the corresponding half of 1-57. The total income for the past 
half-year amounted to £32,267, and the expenditure, including law 
costs and renewal of engines, to £12,851. After making provision 
for interest on loans and preference shares, a balance of £3,083 re- 
mained. A dividend at the rate of 1 per cent. per annum would 
absorb £2,509, and leave £573 for the next account. The capital 
account showed that £1,217,856 had been expended, leaving a balance 
against the company of £39,087. 





Eastern Bencat.—The directors of this company state in their 
report that they accepted the tender made by Messrs. Brassey, 
Wythes, and Sir Joseph Paxton for the construction of the whole of 
the works of the railway from Calcutta to Kooshtee. The tender 
thus accepted does not exceed the estimate, the amount being 
£1,045,000 for the whole 108 miles, and it covers the cost of all 
works, station buildings, rolling stock, and everything requisite for 
opening and working the line in 1861, except the inconsiderable im- 
port duties in India and the manufacture of the rails and chairs; 
their carriage, however, to India is included in the above amount 
The estimated cost of these rails and chairs is £160,000, which, 
together with the above named sum, would make the aggregate co-t 
of the whole works, and of bringing the line into complete working 
order, equal to the sum of £1,2.5,0:0. To this must be added ihe 
expenses of the company’s engineering and other establishments, in- 
cluding passage money, all which is roughly estimated at £85,00 
The cost of the railway would therefore, from the last mentioned 
data, be about £12,000 per mile. The local Government have 
afforded every possible facility and support to the officers of the 
company in India, and after due consideration adopted the views of 
Mr. Purdon, the company’s chief engineer, with respect to fixing the 


| site of the Calcutta station and terminus of the railway at Sealdah. 


The tirst twenty-five miles of the line out of Calcutta have been re- 
surveyed and tinally determined upon, and the land required was 
being handed over by the local Government to the oflicers of the 
company with the greatest possible despatch. The capital account 
with the Government of India shows at credit on the 3ist December 
last £320,124. 


TRAFFIC RETURNS. 



























Week Miles 

ending open. 1859. 1858, 
Ballymena and Portrush .... Feb. 5 - 212 237 
Bristol and Exeter...... ‘ 9 o & —_ 4972 
Cork and Bandon sbceceteereus .. Feb, 12 20 225 vd 
Cork. Blackrock, and Passage .. dan. 20 “ 2u2 183 
idinburgh and Glasgow .. . Feb. 12 142 5,165 4846 
East Anglian kee diuseeuee ae _ 
East Kent . Feb. 5 ~- 
East Lancashire a oe 2s 
Eastern Counties » WwW 439 
Glasgow and South-Westc <- _ 
Great Northern eoee » 2 283 
Great Western ..........s000 Feb. 20 466 
London and Blackwall ........ Jan, 23 5} 
London and North-Western Feb. 20 791 
London and South-Western... ........ » 20 239 
London, Brighton, and South Coast...... » 19 22 
Lancashire and Yorkshire seine Feb. 20 290 
Mauchester, Shetticld and Lincolnshire . » = 
Manch., So, Junc,, and Altringham...... » 1 WV 
Midland - » 20 6l4 
Midland Great Western » 13 W7 3,819 3,569 
Newport, Abery » 13 50 1°44 1,161 
North British ., » 13 lev 5,079 = 4,606 
North London i = - 153 2,221 
North Staffordshire ., ‘2a 2 & 6,816 6,060 
North Devon ...... “oa 35 356 345 
North Eastern ............ © .se0ses «+» Feb. 19 736 31,635 30,511 
Oxford, Worcester, and Wolverhampton.. ,, 20 oF 4,107 = 3,680 
TIE CAINE 00 0 0000000000600s sacoee gp Oe 50 2,524 2,431 
Shrewsbury and Birméngham,........... ,, 13 2v 1,423 1,386 
Shrewsbury and Chester ..... ecocee pp 19 49 2,391 2,267 
South Eastern ...... es » W 302 14,463 14,267 
Scottish North-Eastern. ... » § — 3,425 3,320 
Waterford and Kilkenny .... 12 31 265 251 

COLONIAL AND FOREIGN, 

Buffalo and Lake Huron ............+... Feb. 4 161 R48 796 
Grand Trunk of Canada .. +» Jan. 29 = 880 8,245 7,983 
Great Western of Canada . Feb. 4 204 6,843 «6,543 
Great Luxembourg =e = ae 1,707 901 
Sambre and Meuse..... ow © _ 1,175 1,14 
WES PIES. .cccccccccesvcccesecvcese » ss _ ous 372 





GeneraAL Stream Navicarion Company.—This company has 
declared a dividend for the last half-year at the rate of 10 per cent. 
per annum. 


GovERNMENT Stir AT MeELBouRNE.—We learn from the Mel- 
bourne papers that the first trial of the Government slip has been 
unsuccessful. The steamship, Royal Bride, having been success- 
fully taken upon the slip, an attempt was made on the 29th ult. to 
launch her. She, however, aaenly refused to return whence she 
came, and could not be prevailed upon to stir. After the vessel had 
been operated on for a week by screw jacks and hydraulic rams, she 
was at last successfully lowered. 


Vicrorian Rarways, — At the last advices the first twenty 
miles of the Melbourne and Mount Alexander line had been nearly 
completed, on the opening of which Messrs. Cornish and Bruce, the 
contractors, would give a /éte champétr , the Government having 
refused to vote the expenses. Nearly 5,000 men are employed on 
this line. The Geelong and Ballarat, Melbourne and Williamstown, 
and Melbourne and Suburban lines, were progressing satisfactorily. 
The two latter were to be opened early in the present year. The 


Melbourne and Hobson’s Bay Railway had declared a dividend of 
14 per cent. 
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ERHARD’S APPARATUS 


PATENT DATED 26TH JUNE 


Fic. 1 shows a vertical section of a boring apparatus constructed | 
according to the invention of Charles Erhard, No. 7, Ru» de Na- 
varin, Paris, 

Fig. 2 shows another vertical section of the steam eng ne and 
apparatus; @ is the boring tool connected to the end of a tube b; 
this tube is of less diameter than the boring tool, and is made up of 
lengths of wooden tubes, except the last length of tube at each of 
the two ends, which is of metal. The wooden tubes are composed | 
of strips or staves of wood held together by iron hoops. At the 
upper end of each of the wooden tubes there is a metal ring 5}, on | 
the exterior of which there are projections J*, and at the bottoms of } 
each of the tubes there are also rings in which there are grooves, | 
and a portion of the ring is cut away so as to permit the projections 
on one tube to enter the groove in the tube to be connected to it; the 
tubes are then turned round so that the projections on the one tube 
are not opposite the openings into the grooves in the next tube; the 
tubes are then held tight so as to prevent their turning, by a split 
iron hoop being ee around the rings, and screwed up tight 
by a right and left handed screw. Near the bottom of the 
metal tube, which is at the upper end of the tube 6, there is a 
piston ¢, in which are valves opening downwards; this piston 
works in a cylinder d, in the cover of which are valves open- 


ing downwards, which allows water to pass downwards, but 
will not allow it to return back; the cover of the cylinder 


is held down by projections on it passing under projections on the 
eylinder, but by turning the cover partly round the cover is released 
and can readily be lifted off. ‘The cylinder d is placed at the bottom 
of a reservoir e, which is dug before commencing to bore the well ; 
this reservoir is kept constantly supplied with water, and as the tube 
éis moved up and down, the piston ¢ causes the water to tlow down 
the space between the tube 6 and the sides of the well, past the 
cutting tool, and up through the tube 4, carrying with it the earth 
and matters removed by the cutter, and the tube being open at the 
top allows the water and the earth and matters removed by the 





' semicireu 


FOR BORING WELLS. 
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cutter to pass away freely. Above the top of the tube ) there is a 
™ cover f, and under this cover buckets are suspended ; the 
semicircular cover f causes all the water to fall into the buckets before 
it falls into the reservoir, and in these buckets the greater part of 
the earth and matters removed by the cutter is deposited, and the 
buckets may be removed from time to time and emptied. To the 
top of the semicircular cover is connected by a swivel joint a rod &, 
having a screw thread cut upon it; this rod screws into a tube My, 
in the interior of which there is a female screw. ‘The tube 4! is 
connected to the beam &2, to which motion is communicated from 
the steam engine, so that by turning the rod & the tube 6 is caused 
to descend lower and lower; when the end of the rod & has arrived 
nearly at the end of the tube k'!, the tube 6 is lifted by means of 
ropes or chains, and afresh length of wooden tube is inserted in it. 
The boring tool @ is not permanently attached to the tube J, but 
is attached to a short tube a', which slides on the end of the tube 4, 
and on the tube 6 there are projections 65, which work in slots in the 
tube a!, so that the tube a! is prevented from falling off the end of 
the tube 6. On the tube d there are two levers g, g, which turn on 
centres gi; on the lower arms of the levers g there are hooks or 
catches which take into projections on the tube al, and so raise the 
tool when the tube } is raised: but when the tube d is raised to its 
highest point the catches are released, and allow the cutting tool a 
to fall. This action may be accomplished in several different 
manners; one of the ways of accomplishing this is shown at Fig. 1; 
in this case the upper arms of the levers g have a tendency to fall 
together, and to close the passage through the tube , and when the 
levers are in this position the hooks on the levers g have hold of the 
projections on the tube a1. When the tube 4 begins to descend, the 
piston ¢ forces the water up through the tube 6, which causes the 
upper arms of the levers g to separate, and Allows the tube a! carry- 
ing the cutting tool to fall; when the tube 4 descends to its lowest 
position, the levers g again fall together, and their catches take hold 
of the tube a', and lift it, when the same operation is repeated. 


Fig. 3 shows a vertical section of an apparatus for enlarging the 
boring made by the apparatus above described. In this case the 
cutters are attached to rods a, a, which are moved up and down b 
apparatus similar to that above described, and the tube 6, throug! 
which the water and matters removed by the cutters pass, is 
stationary, and in the top of this tube a piston e works, which is 
caused to move up and down by its rod being connected to the rods 
a,a. In the piston c there are valves opening upwards, so that the 
piston c draws the water and matters removed by the cutter from 
the tube b, by which arrangement the well need not be entirely filled 
with water. At the bottom of the tube & there are two branch 
tubes b', in each of which there is a ball valve 6*, to prevent the 
water and matters removed by the cutters from flowing back out of 
the tube ; the ends of these branch pipes are kept a little above 
the surfaceof the earth, which is being cut by the cutters by means 
of wheels which support the tube 2. The end of the tube 6 is held 
steady by the tube 44 on its entering the small boring already made. 
The upper ends of the rods a, a, and the tube 6, pass through holes 
in a horizontal wheel d, which turns around the top of the boring. 
On the circumference of this wheel there are teeth, as shown at 
Fig. 4, into which a worm d! takes, so that a rotary motion may be 
communicated to this wheel, and consequently to the eutting tools. 
The cutting tools are not permanently attached to the rods a, but 
are connected to them in a similar manner to that in which the 
cutting tool is connected to the tube 6 in the apparatus first de- 
scribed ; g, g, are the two levers, which turn on centres g' in Fig. 3. 
These levers are shown to be actuated by a hollow float, as before 
described. The ends of the levers gy, when the cutting tool has been 
raised to its highest position, are caused to come against projections 
b2 fixed to the tube b, and so release the tool, and allow it to fall. 

When the well has been dug, the sides are supported by means of 
cast-iron rings. The rings are introduced by means of a frame 
having a conical end, which is first introduced into the boring, and 
the cast-iron rings are then slid down over the frame, until a suffi- 
cient number of rings have been introduced when the frame is with- 
drawn. 


BUCHANAN’S SUGAR MILLS. 


PATENT DATED 137m JuLy, 1858. 





Tuts invention, by George Buchanan, of 25, Bucklersbury, London, 
relates to sugar cane mills, and has reference to the mode of con- 
structing the standards or side frames for carrying the rollers, the 
mode of drawing out the lower rollers, the iron tie bars at the sides 
of the standards, and the flanges at the ends of rollers. 


iH 


Wil Xt 





Fig. 1 shows the mill and the mode of construction of the standards 
or side frames. One or more sheet-iron plates, as shown in Fig. 2, 
are cut out to the intended shape of the side frame, and attached to 
each side of the light skeleton cast-iron frame or standard, Fig. 3 ; 
they are secured to this frame and to each other by screws or by 
rivets passing through from side to side. 

To remove the lower rollers without raising or lifting them or 
moving the top roller, as in the ordinary mill, they are drawn out in 
a horizontal direction, an opening being left in the standard behind 
the rollers, on each side, in which a wrought-iron tie bar, Fig. 4, is 
placed, which can with facility be removed, when it is wished to draw 
the rollers out. 

Fig. 5 shows a plan for dispensing with flanges to end of lower 
rollers by placing a sheet-iron plate opposite to ends of top rollers. 
This prevents the canes from getting out at the sides, and also gives 
increased strength and compactness by bringing the lower roller 
bearings nearer to each other, and also would facilitate the arrange- 
ment of a spare lower roller being used for an upper one, or vice 
versa, as occasion might require. 





Wetsnu Sream Coa.—In the report of the directors of the Taff 
Vale Railway it is stated that they have subscribed £250 to enable 
the Aberdare Steam Coal Association to conduct a series of experi- 
ments by competent and authorised Government officers for ascer- 
taining the comparative value of Welsh and North of England steam 
coals. The results of these experiments are not yet officially an- 
nounced ; but the directors are informed that they confirm the report 
on the subject made to Parliament by Sir Henry de la Beche and 
Dr. Lyon Playfair. 

Gatway Live or STEAMERS.—It is understood that a positive in- 
timation has been made by the Treasury to the Atlantic (Galway) 
Mail Company that they are prepared to grant a subsidy of £3,000 

er voyage for a fortnightly mail to America; Boston and New 
York being alternately the ports of destination. At the same time 
the company are to show that they have the necessary pecuniary 
ability, and are to make arrangements for the construction of the 
class of vessels suitable in every respect for the service proposed. 
They have already a subsidy of £13,000 from the Colonial Govern- 





ment of Newfoundland. 
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TO CORRESPONDENTS. 


Norice.—Five volumes of THE ENGINEER may now be had ready bound. Vol. I. 
III. IV., V., and VI., price 18s. each; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

*,* It is advisable for correspondents to give initials rather than general signa- 
tures, as “ Constant Reader,” “ Subscriber,” dc. &c. 

Cavusnine Coat.—We have received a letter from Mr. John Lewis, Dudley-road 
Westbromwich, to whom * ENQuipEr” is referred. 

We have received a liter from Mr. Richard Roberis, C.E., 30, Brown-street, 
Manchester, inviting a communication from “ Schew,” whose inquiry appeared 
in our last. 

Vosrex.—The criticism upon Mr. Fairbairn's remarks is somewhat lengthy, and 
could hardly answer any useful purpose. 

C. D. B.—No paper was issued from the private press of the Institution of 
Civil Engineers during the four weeks on the Tuesday evenings of which Mr. 
Scott's paper was under di: i We published the abstract of the original 
paper on its first appearance, and commenced the publication of the discussion 
as soon as it had terminated. We have not omitted the publication of any 
paper read at the Institution during the session. 

A Coprect Steam Gauce SEEker.— We can inform you of none betler than 
Bourdon's. 

M. L., (Northfleet)— We have not found time to refer to the matter, but wi'l 
attend to it in our next. 

J. C. (Leeds).— We published the information you require, in our ** Notices to 
Correspondents” for Nov. 26th, 1858. 

A CORRESPONDENT writes us that the arrangement of tubes in Mr. Armstrong's 
boiler, which we illustrated last week, was patented two or three years ago, by 
Mr. R. Morrison, of Newcasile-on-Tyne. 

D. B.—Mr. Whitworth has since assured us that the cost of trueing cast tron is 
in some instances as low as 4d. per square foot. He refers te the planing of 
spindle rails, roller beams, &c., as instances, but mentions this cost as the “ cost 
of labour,” whereas the original statement has been generally supposed to refer 
to the total cost of finishing. 

BayswaTEK,— You have only to pay the Government fee. 
solicitor. 

B. B. P.—J/ you are certain of such results, you ought to find some one to join 
you in taking out a patent. As for the rest, never trust to public gratitude for 
anything of the sort. 








You have no need of a 





EMERY WHEELS. 
(To the Editor of The Engineer.) 
Sm,—Can any of your correspondents inform me of the best means of 
fixing emery or other cutting material to a surface? I am aware of the 
ordinary method of leather and glue, but it does not hold strong enough 
for my purpose. Omicron. 





SAWING BY HAND OR FOOT. 
(To the Editor of The Engineer.) 
Sm,—Can you or any of your numerous correspondents inform me where 
I can obtain a good sawing machine, to be worked either by hand or foo’ 
for wood ? F. B. 
Norwich, Feb. 23, 1859. 





SCREW v. PADDLE. 
(To the Editor of The Engineer.) 
Sir,—In answer to your correspondent “ Screw” as to the ‘‘ dictum" of Sir 
Howard Douglas that the paddle is more efficient than the screw, I give 
the result of two experiments made four or five years ago, confirming the 
Admiralty experiments with the Rattler and Niger screws, and the Alecto 
and Basilisk paddle vessels, 

In both cases the Admiralty screw, when lashed stern to stern with the 
paddle vessel, overpewered the paddle, towing her astern at from 1 to 2} 
miles an hour. 

A screw tug vessel built for the Aire and Calder Navigation Company, 
with two 6}-in. cylinders, together nominally 6-horse power, was lashed 
stern to stern with a paddle vessel of 10-horse power: the little screw soon 
overpowered the paddle. 

Next, another paddle vessel of the same power was attached to help her 
sister paddle boat, and the little screw beat them both. 

At the last meeting of the British Association at Leeds, a paper on these 
screw vessels was read by their designer, an abstract of which appeared in 
Tue Enoinees a few weeks ago. Tom Tvs. 





TRUSS RODS. 
(To the Editor of The Engineer.) 
Sm,—In answer to the inquiry of your correspondent “ B. L.," St. Helen's, in 
last week's paper, I send you the following rule for calculating the strain a 
truss rod will be subject to, hoping you will kindly insert it in your 


valuable paper. 
-_—-<<A~~ <AS “eA 


eenseees J} { 
Call W the greatest weight that can be put on the beam; S the tensile 
strain the truss rod will have to withstand ; and A the angle formed by the 
truss rod or rods. Then 











s =<——___— 
2 cos. f A 

Knowing the strain the rod is subjected to, and the safe load per square 
inch (4,000 Ib. for wrought iron) of the material employed, I think 
your correspondent will be able to calculate the size of the rod himself. 

The above rule is applicable both where one, two, or more braves are 
employed. In the case where more than one brace is used, the rod cal- 
culated to the abeve rule will be a little stronger than necessary, the brace 
being placed in an inclined position ; but the difference is so small as not 
worth noticing in practice. Your correspondent will easily see that the 
more obtuse he makes the angle A, the stronger he will have to make his 
rods; and that by making < A=120 deg., the strain on the rod will be equal 
the weight W. 

ed those who are not versed in trigonometry, I will give the following 
rule: — 
_We 

26 
The angle A being bisected, and a perpendicular drawn to the line 
bisecting it, as shown in the sketch. 

Feb. 22nd, 1859. 


s 








HIGH-PRESSURE BOILERS. 

(To the Editor of The Engineer.) 
Sm,—Your correspondent “S. W.,” who seeks information as to the 
cheapest and best boilers, would, I think, do well to acquaint himself with 
those made on Wright's patent principle. I have met with several in this 
neighbourhood, and they certainly are the cheapest and best that have 
come under my observation. The strength of cylindrical boilers made on 
this plan seems to be doubled, and that, strange to say, without their weight 
being increased. 

The saving of fuel must also be iderable, in 7 of the 
increased evaporating power resulting from the use of thinner plates, 
which is rendered practicable by this much-improved mode of construction. 
I understand they have been satisfactorily tested to a very high pressure. 
They are made at the Goscote Works, near Walsall. 

- As for consuming smoke, there is so much disagreement amongst 
doctors” that I am afraid your correspondent will tind some difficulty in 
arriving at the “best plan.” I have, however, seen several furnaces con- 
= on the principles set forth by Mr. C. Wye Williams quite success- 
doing their work without giving forth any black smoke; and I would 
recommend your correspondent to consult Mr. Williams's works on 


the 
A Constant Reaper. 
Wolverhampton, Feb. 23, 1859. 








DEEP COAL SHAFTS. 
(To the Editor of The Engineer.) 
Stx,—In the course of my reading I came upon the following extract from 
“ Dr. Dick,” the author ef the “ Christian Philosopher" and other works :— 
“Though we cannot dig above a mile in perpendicular depth in the 
earth, &c. &c.,” and assigns no reason why. I have looked in vain for an 
explanation in his works, cyclopedia, &c. You will much oblige me by 
giving me an answer in your column for correspondents. J. A. W. 
Blackburn, Feb. 23rd, 1859. 





RAILWAY INCLINES. 
(To the Editor of The Engineer.) 
Simj,—Can you or any of your numerous readers inform me of any self- 
acting inclines at work on any of our railways, where passenger trains are 
pulled up on one side by a preponderating weight going down the other 
side, viz. full trucks ?—if so, where can they be seen ? 
Are there any standard works published on inclines of this description 
(with illustrations) ?—if so, who are the publishers ? 
Brendon-hill. 





(ADVERTISEMENT. } 
FUEL, &c, ECONOMISED. 
(To the Editor of The Engineer.) 
Smm,—In answer to your correspondent “8. W.” as to the best method of 
saving fuel, I beg to inform him that by applying my patent engine cylinder 
lubricators, he will save both tallow and fuel. This the testimonials below 
will testify. Of course there would be an additional saving if he applied 
good regulating fire-doors. I shall be happy to forward any particulars, if 
your correspondent will favour me with his address. Joun Baler. 

Albion Works, Salford, Manchester, 18th Feb., 1859. 

Victoria Mills, near Unsworth, Bury, Aug. 7, 1858. 

We have tried Bailey's patent lubricators, and approve of them very 
much, as they cause a considerable saving both in fuel and tallow. 

G. CLayton Bsorurns, 
Adelphi Mills, Salford, Manchester, Feb. 2, 1859. 
Mr. John Bailey, 

S1m,—In answer to your inquiry respecting the patent cylinder lubricators, 
we have great pleasure in stating we highly approve of them. The saving 
of tallow is considerable; our cylinders are kept in better order; they also 
effect a saving in tallow, and the speed of the engines is more regular. 

W: are, Sir, yours respectfully, 
W. Hoiianp anp Co. 





MEETINGS FOR THE WEEK. 

InstTITUTION oF Civit, Encingers —Tuesday, March Ist, at 8, p.m., “On 
the Coefficients of Elasticity and of Rupture in Wrought Iron, in relation 
to the Volume of the Metallic Mass, its Metallurgic Treatment, and the 
Axial Direction of its Constituent Crystals,” by R. Mallet, M. Inst., C.K. 

ASSOCIATED ForEMEN Encingers.—Saturday, March Sth, at 8, p.m. 
Paper by Mr. Joseph Newton, Chairman, “ The Influence of Mechanical 
Science and Mechanical Men on the Age in which we Live.” 

Society or ARTS, 8 p.m.—Professor Westmacott, R.A., “ On Colouring 
S-ulpture,” 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charye for four lines and under is 
half-a-crown; each line afterwards, sixpence. The line averages ten words ; 
blocks are charged the same rate for the space they fill. All single adver- 
tisements from the country must be accompanied by stamps in payment. 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mn. Bernanp Luxton; all other letters and 
communications to be addressed t the Editer of Tus Encinesn, 163, Sirand, 
W.C., London, 
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THE PATENT LAWS, 


WHATEVER may be its result, we believe that an organised 
and energetic attempt will be soon made to obtain some 
further modification of the Patent Laws. One of the prin- 
cipal objects of this movement will be to procure the reduc- 
tion of the duties now levied by Government upon patentees, 
or, to make a distinction in the application of the present 
charges, the entire abolition of the duties—properly so- 
called ; and the free grant of patents upon payment merely 
of the actual and necessary cost which their issue may entail 
upon the nation. From much that reaches us through con- 
temporary journals and our private correspondence, we 
conclude that the principles involved in the issue of patents 
are not even yet fully, or at least generally, understood. We 
may as well state, therefore, the principles upon which the 
course of this journal, with reference to patent law reform, 
has been based. 

The discoverer of a new and useful process or apparatus 
has, or has not, the right to appropriate exclusively to him- 
self, for a limited period only, the advantages resulting there- 
from. If he has no right whatever to his own invention, it 
should be thrown open at once to the use of the public ; or if 
any monopoly is to be made of it, it should be pat up as 
public property and disposed of tothe highest bidder, whether 
he be the inventor or no. Or if—although the title to the in- 
vention is really vested in the inventor—its exercise is hurt- 
ful - the public, the invention should be suppressed alto- 
yether, 

° But if, without stopping further to argue such extreme 
views, we admit that the inventor has a natural and ex- 
clusive right, for a limited period, to the advantages result- 
ing from his invention, how should his title be established ? 
The limited monopoly which it conveys cannot be 
conferred as a favour, but must be acknowledged 
only as an inalienable right. Were we to tax an 
inventor, in confirming his title, because his monopoly 
had shut out others who might have made a similar inven- 
tion, we might with equal justice levy a contribution upon 
the lucky suitor who had married an heiress, because he had 
thereby cut off the chances of others who, but for him, 
might have fallen upon the same fortune. If others, who, 
however, had not yet made the invention, but who, had 
they madc it, could have kept it secret and thus have secured 
all its advantages forever—if such others have a general 
right in all past and prospective inventions, why should 
they be dispossessed by allowing him who is accidentally 
the first to set up an exclusive claim to establish it for a 
consideration ? This, however, leads us back to a question 
from which we have already turned—that of the absolute 
right of the inventor to his invention. If an invention has 
any value, it must be as property. Why not, then, con- 





firm the title as for all other property? If the title is 
worthless from the want of utility or novelty in the inven- 
tion to which it attaches, there can be no apology for tax- 
ing it, since there is really nothing to tax. If the title has 
a property value, which it can have only by yielding 
profits, such profits become property, liable, like other 
property, to Government taxation. There can be no reason 
why such property should be held or acquired upon the 
penalty of a double tax. The heir who has clearly 
inherited an estate is not to be wantonly embarrassed in 
entering upon its possession. For the necessary parch- 
ment upon which a title is drawn, and for the services of 
the scrivener who engrosses it, fair payment is to be made— 
nothing more—excepting Government is compelled, by the 
exigencies of its affairs, to levy a stamp duty upon the con- 
veyance. But if the tax of £150 on patents be compared 
with other stamp duties, we find that, upon the average, it is 
beyond all proportion to the amount of the transaction. 
The average final value of patents for inventions is not 
probably as much as £1,000. Do not let us say that £150 
is a proper stamp duty on such, nor even ten times such an 
amount. It must be remembered that a patent, until de- 
veloped, has little or no value, and can only acquire value 
through the agency of the capital and labour by which it 
is worked. If valued as they leave the Patent Office, the 
two thousand odd patents issued yearly are worth, on the 
average, little more than, if indeed as much, as the fees 
paid for them. ‘The most productive patents attain their 
value only after a considerable time. 

Suppose we take still another view. Let us consider 
that every invention belongs to the public, but that the 
inventor is to be compensated by the public for his pains, 
research, or genius, whichever or all it may be. Of course 
the compensation should bear some proportion to the 
value of the invention. ‘The compensation should be either 
in money, titles, or in a monopoly of the invention itself. 
Considering only the latter, the grant of a patent may be 
viewed as payment simply for the discovery. The patentee 
accepts his limited monopoly at his own risk of its value. 
If worth nothing, he has his trouble for his pains; if 
valuable, and he maintains his property, he is rewarded, and 
in either case just in proportion to the value of his dis- 
covery. ‘The question is, then, how brief a monopoly will 
fairly pay the debt which the public owe him ; for, as for 
himself, the patentee owes nothing to the public. The 
monopoly—the patent—is not a thing which the public 
may sell: it is only the payment which the public ma 
make. Clearly, then, the patentee, who has rendered his 
service to the public in making and publishing his discovery, 
is not to be made to pay for being paid, even although he 
be paid in his own productions. It is not his money but 
his discovery for which a patent is to be granted—payment 
to be made. The duration of the monopoly is a question 
by itself. If fourteen years be just, let that period suffice ; 
but if it be too long, the patentee should not be permitted 
to extend his monopoly one moment beyond a just term 
for any money consideration whatever. 

These are some of the aspects in which the question of the 
just amount of patent fees may be regarded ; and the reason- 
ing leads us irresistibly to the conclusion that no charge 
should be made upon the issue of a patent beyond the actual 
and necessary expenses of granting it, with the minimum 
stamp duty fixed upon other transactions of equal amount. 
Only the 600 patents a-year which pay the £50 duty can be 
considered to have any real value whatever ; whilst of these 
many may be worthless intrinsically, and others may lapse 
without paying the £100 duty. If we take 300 as the pro- 
bable number of patents possessing real value which issue 
yearly from the British Patent Office, and consider these as 
worth, on the average, £10,000 each, we shall have mace a 
liberal valuation, and have found that the stamp duty of 
£150 which the Government demands upon each patent, as 
the condition of its existence for fourteen years, amounts to 
one-sixth of the value of all the patents, Certainly there 
is great injustice in this oppressive imposition, falling as it 
does upon a class whose efforts confer, certainly, little harm 
in any case, and in most cases unmixed good upon the 
public. A contemporary naively quotes a numerous list of 
patents connected with a to show that this imposition 
does not prevent invention. Let us ask how many of these 
patents will expire upon the maturity of the £50 duty and 
how many of those upon which that sum is paid will lapse 
from inability to pay the seven years’ duty of £100? And 
let us ask what additional number of valuable patents would 
issue were the total charges limited to £10—a charge beyond 
which a majority of those best gifted with invention are 
unable to take out patents. 


IMPROVED FIRE-ARMS. 


THERE was one singular revelation made by the late -war. 
The world had been ringing for many years with the won- 
derful achievements of science in relation to the instru- 
ments of war, and how terribly destructive they would 
be found should hostilities again break out. Especially 
was it vaunted that in England the application of extra- 
ordinary mechanical appliances, and, above all, the employ- 
ment of steam, would give us such a preponderating power, 
that our soldiers were to be almost omnipotent, and vastl 

more than a match for any reasonable odds, e 
were to have steam guns that would pour forth a 
scarcely intermitted stream of shot, machines that would 
direct floods of molten metal in any required direction, 
and shells that would deal certain death to all within the 
alarmingly wide range of their power. Chemistry, too, 
had secret modes of destruction to develope, and could kill 
hundreds instantaneously by the very smell of the com- 
pounds she would furnish to the belligerents. These were 
the notions that we had imbibed during years of peace. 
They were doomed, however, to be very speedily dispelled 
by the experiences of war. When actually called to take 
the field, we resort to all the old methods, and our troops, to 
a very large extent, carry the old arms. Steam-guns are 
never even thought of; much less does chemistry afford 
any unwonted aid to the belligerents. Indeed, so far from 


our material resources ‘giving us a decided advantage over 
our enemies, it was just there that we broke down. Nay, 
we were astounded to find that our foes, whom we had been 
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accustomed to despise as semi-barbarians, were superior to | ‘ ! - 
| that the attention of inventors has been fairly turned to 


ourselves in mechanical contrivances, and could accomplish 
feats of artillery practice which we had never even 
thought of. With all our mechanical superiority, they could 
bring far heavier guns into the field than we, and were 
prepared, in many ways, to exhibit superior skill and daring 
to what we could boast. 

The lesson we learnt has not, however, been lost upon us. 
We learnt our deficiencies, and our attention has been 
turned to the subject of the improvement of our fire-arms, 
in such a degree as to promise soon the revolution in the 
art of war which we before thought was accomplished. 
The skill of some of our best mechanicians has been em- 
ployed in experiments, whose result has been a change in 
our fire-arms, so important as to involve a revolution in the 
art of war itself. Armies can no longer be commanded as 
of old. A general within sight of an enemy is also within 
reach of its shot. Every soldier’s rifle will now carry as 
far as the old ficld-piece, and with infinitely surer aim. 
If the ground were ploughed up and the trees torn by 
cannon shot in the vicinity of the general and his staff 
under the old régime, such proximity to the battle-field 
would now be certain death. There had been a consider- 
able change from the period when the last royal commander 
of England rode along the lines at Dettingen and the battle 
of Leipsig, when Napoleon consulted his safety and con- 
venience by stationing himself in a mill. ‘The general’s 
station grew many degrees warmer at the battle of Novara, 
where Victor mannuel is said to have received sixteen 
bullets in his coat. But now, to escape with life from 
the vicinity of a battle-field, in the marked position of a 
general and his staff, would seem impossible. 

The range of our cannon has been increased in as great 
a ratio as that of our rifles. The wonderful traditions of 
Cavalier days, as the picking-off Roundhead spies whilst 
ascending Ludlow Hill, distant some two miles from the 
guns of Nottingham Castle, or even the authentic story of 
the wounding of a French general in the Peninsular 
war, at a distance of 2,000 yards, are dwarfed into in- 
significance by the doings of our modern artillery, whose 
fire is said to be fatal at five miles distance. With this 
vast increase of range is combined also, in the Armstrong 
gun, greater accuracy of aim, immensely increased light- 
ness, greater rapidity of firing, and the need of fewer men. 
Indeed, there is a general belief that the introduction of 
breech-loading cannon, connected with which are all the 
improvements we have enumerated, is the most important 
step in military armament we have heard of in this gene- 
ration. 
about this invention which belonged to some that we 
have pointed out. 








There is clearly none of the mythical character | 


A vast forge, for the production of | 


the Armstrong guns, is now in course of erection, ad- | 


joining the Elswick engine-works, by the side of the 
Neweastle and Carlisle Railway. The buildings are 
rising with great rapidity, and seem destined to cover a 
large area; indeed, the performances of these guns are 
such as to make it a wonder, indeed, if the Government lost 
a mowent in supplying itself with them. It is said that 
with a gun weighing little more than an ordinary field- 
piece a shell has been thrown five miles and a quarter; and 
a shot is said to have been driven through a solid block of 
oak 9 ft. thick at a distance of 800 yards. The shell thrown 
by these guns—as well as the mode of exploding it—are 
understood to be entirely novel, and the weapon is believed 
to be of a terribly destructive character. ‘ 
Captain J. Norton, who had previously made some 
valuable changes in the rifle, has recently submitted to 
Government experiment a new description of rifle shell, 
which he calls his “liquid fire” shell. The object of this 
missile is to set fire to the hull or rigging of any vessel 
against whica itis thrown. The shell is about quadruple 
the size of vee | conical rifle bullet, and is hollow, 
the interior being filled with a glass containing the “liquid 
fire. Che preparation of this chemical substance 
is Captain Norton’s secret, but its principal ingredient 


is said to be phosphorus dissolved in bisulphite of 
carbon, and hermetically sealed. Immediately on this 
shell striking any ignitable matter it bursts into 


a blaze. During the experiments with these shells the 
other day, at Chatham, a number of sacks wer> hung up 
on poles to represent the sails of a ship, and as the day was 
wet, were soon completely soaked with rain. Whilst they 
were in this saturated condition, Captain Norton fired one 
of his shells into them. Soon they began to smoulder, then 
they burst out into a fierce flame, and were speedily com- 
pletely consumed. With a larger shell of the same deserip- 
tion, Captain Norton will undertake to fire any ship in 
the navy. With anew description of rifle shot that can be 
fired at the distance of 1,800 yards, and which carries a 
chemical substance at its base that ignites in the process of 
firing, the captain undertakes to blow up ammunition 
wagons. This ball was at the same time put through a 
severe test, and accomplished all that it was proposed to do. 

These are a portion only of the results that have sprung 
out of the attention to matters of this sort which the lite 
war excited. There seems to be every guarantee that they 
are what they seem to be, and that, if’ skilfully used, war as 
it has been carried on would be nearly impossible. With field- 
pieces carrying the most deadly shells upwards of five miles, 
and rifles that carry certain death to everything moving 
within a mile we cannot see how an army is to exist, or, if 
it existed, how it is to be commanded. We presume no 
general could maneuvre his troops if beyond the range of 
such guns, or to be sure of an hour's life if within their 
range. Nor does it seem possible that any moving thing 
could escape being swept off the battle-tield. Multiply 
their deadly effects, too, by the rapidity with which each 
soldier can load and discharge his breech-loading rifle. 
Every such ritle would vot only carry certain death to 
everything within a mile of itself, but with a rapidity of 
repetition hitherto unknown. Every soldier would pour 
forth from his piece a literal shower of balls. Mechanical 
science, during the long interval of peace with which we 
were blessed, enabled one man, by a bare machine, to do 
as much as 8,000 could do by hand, and in a similar 
manner multiplied the power of our workers in every im- 
portant branch of manufacture. Doubtless science can 








achieve wonders equally great in the arts of war; and noW 


the work, it is evidently in a fair way of being accom- 
plished. And this charge is not confined to the land 
alone. We do not see how ships can exist within 
range of Captain Norton’s “liquid fire” shells; bat 
if they can exist, they will fight under conditions 
of startling novelty. Aboard the American frigates now, 
half-a-dozen seamen can throw a shot two or three miles, 
equal in weight to a whole broadside fired at Camperdown 
or Trafalgar. What strength of build could resist the con- 
cussion of such a missile, or what ship could outlive the 
awful crash from balls a ton weight ? 

It has been an axiom hitherto that as nations advanced 
in civilisation, notwithstanding the improvements in the 
material of war, wars became less bloody. That axiom 
seems in a fair way to be reversed ; and we rejoice to see it 
so, as it will render wars less frequent, if not impossible. 
No man dare, however great his folly, and however reck- 
tess his character, plunge a nation lightly into a catastrophe 
so fearful. The most bloody tyrant must pause before he 
leads men to wholesale butchery, and exposes his subjects 
to certain destruction. If it should be reserved for mecha- 
nical science to put down the hugest folly and the most 
fruitful source of misery that has been rife in the world, 
and to make wars too destructive to be tolerated, she will 
have conferred as great a blessing by her instruments of war 
as have sprung out of her influence upon the arts of peace. 
Should that be the result of the blood and treasure we 
secmed to have thrown away in the Crimea in our insane 
attempt to resuscitate an effete despotism by saltpetre and 
cold steel—fearful as was the price—we doubt not 
that humanity will have received an equivalent, and an ever- 
lasting good will have come out of an apparently unmiti- 
gated evil. 


THE SUPERSTRUCTURE OF RAILWAYS. 

Mr, STEPHENSON, in a professional opinion given six years 
ago to the Permanent Way Committee of the London and 
North-Western Company, observed of the cross-sleeper 
system of permanent way, that “it maintained the gauge, 
was easily adjusted, and admitted of prompt and complete 
drainage.” Upon these reasons he recommended its per- 
petuation, to the exclusion of the longitudinal system, some 
miles of which, similar to that of the Great Western, were 
then down in the North-Western main line. The advan- 
tages stated by Mr. Stephenson were then sufficient to 
determine the preference in favour of the cross-sleeper road, 
which long before, as it has since been, was the standard of 
our permanent way construction. Like the longitudinal 
system, however, with which only it could then be fairly 
compared, it was capable of further improvement. In re- 
spect of maintenance of gauge, the cross-sleepers could do 
no more than maintain it ; whereas almost any other system, 
with less than one-quarter of the same amount of transverse 
fastening, would do as much—it being altogether easicr, on 
any system, to maintain the gauge than the surface. As to 
ease of adjustment, that is a question of labour only ; whilst 
the ease with which a road falls into a condition requiring 
adjustment involves a question, and that a serious one, of 
both labour and materials. It is customary to hear it said, 
in discussions on permanent way, that, properly laid, any 
one of a large number of plans will make a good road. This, 
however, is not the point in discussion, for every railway 
must be of good surface ; its quality is taken for granted— 
and the real question is, “ What y te it cost to maintain it 
in its integrity ?” Thus interrogated, the subject admits of 
a more extended examination. 

In respect of drainage, the concluding reason of those 
which were urged by Mr. Stephenson in favour of the 
cross-sleeper road, it is undoubtedly somewhat superior to 
most other varieties of permanent way. 

The real weakness, however, of the cross-sleeper system 
is at the joints; nor has the surgico-mechanical contrivance, 
called the “ fish-joint,” entirely obviated the difficulty. 
Indeed, the question can hardly be considered as yet settled 
whether fish-jointing does or y te not pay for itself. Next 
is the incessant crushing of the chairs into the sleepers, a 
process of destruction hardly less rapid than the atmo- 
spheric decay of unprepared timber, There is, again, the 
constant working out and readjustment of keys, besides a 
more or less active disturbance of the ballast, owing to the 
unequal distribution of pressure throughout the elastic 
bearing of the sleeper. 

It is not singular therefore, significant although it be, that 
every inventor pretending tothe radical improvement of per- 
manent way—every one professing to have a system of his 
own—has started out with the rejection of the cross-sleeper 
system, despite its general adoption and the high authority 
by which it has been sustained, It is true that we have 
inventions, meritorious ones doubtless, applying to chairs 
and joint-fastenings, for improvements of which those 
details certainly stand greatly in need, but which would 
hardly be dignitied by their authors as “ systems of perma- 
nent way.” Whoever has gone further has adopted 
either longitudinal and continuous bearings, or de- 
tached metal blocks, bearing as nearly as possible under 
the rail. Indeed, in the very able work on railways 
by M. Perdonnet, we see that a decided advantage has 
been obtained on some of the French lines by cutting the 
sleepers in two, or, in other words, employing detached 
wooden blocks of the same aggregate bearing surface, and 
fastened, as nearly as may be, under the rail. The same 
plan also is recommended, upon reasons which appear to be 
well considered, in the report of Messrs, Colburn and Hol- 
ley, to the American railway companies. Whatever may 
be the practical advantages in the convenience with which 
the parts of the cross-sleeper road may be removed and re- 
newed, we very much question whether it could be de- 
fended for a moment upon principle. No one would erect 
a house or an engine upon detached supports, running for 
a considerable length transversely to the direction of the 
superincumbent wall. Even in bridges, the piers of which 
are necessarily detached, these supports are placed as 
nearly as possible directly under the load; and nobody 


would think of carrying them up or down stream for a 


distance equal to the span, or further than to give them 





strength against the current. We presume no one would 
propose cross-sleepers for the broad gauge, whereon, owing 
to the great length and consequent elasticity of the 
sleepers, their ends would be pressed into the ballast, 
whilst, at the middle of their length, they would be rock- 
ing upon it, without deriving from it any useful bearing. 
If the ballast be taken away from the middle of the line to 
confine the bearing to the ends of the sleepers, a consider- 
able portion of the timber is lost, as one cross-sleeper every 
10 ft. or 15 ft. would be sufficient to tie the rails together, 
and thus, as Mr. Stephenson remarks, “ maintain the 
gauge.” But whilst we do not think cross-sleepers would 
answer a good purpose on the broad gauge, we are not 
seeking to make out a case for the longitudinal system, 
which, as usually put down, has also many and grave de- 
fects. ‘The timber portion of it is very expensive, both in 
material and preparation; its removal and renewal are 
difficult; and as for drainage, it is certainly not the 
kind of permanent way we should most wish to put 
down in a clay cutting, although in the elaborate 
earthworks of the Great Western Railway—a line of which 
every lineal inch has cost nearly a sovereign—we suppose 
the water is so thoroughly intercepted below that very 
little difficulty is experienced. The rail is only single- 
headed, and cannot be reversed. The system has a great 
defect, too—one which even the princely expenditure of the 
Great Western could not mitigate—that of the constant 
crushing of the bottom of the rail into the longitudinal 
timbers. Besides the injury to the timbers, the fastenings, 
as soon as this action commences, are always becoming 
loose, besides giving in other ways more or less trouble. A 
system of packing under the rails, with cross slips of Baltic 
timber, has been extensively, and probably expensively, 
carried out, and has been of some advantage by saving the 
main timbers at the expense only of the packing pieces. 
But for this wear—which is wholly mechanical, just as is 
the crushing of chairs into the cross-sleepers, many of which 
we have seen punched half through, the chair having 
bedded itself so closely into the sleeper as to give the idea 
that the latter had been purposely mortised to receive it— 
but for this crushing of the Great Western timbers, the 
would have shown a remarkable endurance. Mr. Brunel, 
some years ago, in a discussion at the Institution of Civil 
Engineers, claimed for the longitudinal timbers, when well 
preserved from eremacausis, a life of forty years. Of course 
this period was conjectural only, the timbers not having been 
down for half that time. We are assured, however, by the 
present engineer of the line, that of the timbers laid down 
in 1837-38, only about 2 per cent. have been yet removed 
from the line, a result to which perhaps not one cross- 
sleeper road in the world can furnish a parallel. The dura- 
tion of creosoted sleepers, 9 ft. long and 10 in. by 6 in., in 
the heaviest worked portions of the London and North- 
Western line, is not probably above eight years ; whilst if 
old rails and chairs be used upon new sleepers the latter 
may not last even hali that time. 

As long as the crushing of the longitudinal timbers can 
be averted, the rails, upon that support, can be made from 
10 per cent. to15 percent. lighter than fora cross-sleeper road. 
We believe we may say that, owing to the better support, 
rails of 60 lb. to the yard, in the Great Western line, and 
with no more abrasion, are sustaining a service equal to that 
of 80-lb. rails of the same quality in the London and North- 
Western. And yet the bridge rail has only about three- 
fourths of the vertical stiffness of the same amount of 
iron when rolled into the common form. At the same 
time, we believe it is generally admitted, that the 
longitudinal system is easier on the rolling stock; and 
we know by the best evidence—that of our own senses— 
that the great line upon which it is laid affords the most 
rapid and luxurious travelling of any in the kingdom. 

‘Thus, while each system has its advantages, each has its 
defects. How, then, to secure the first and obviate the 
last? In practice, the cross-sleeper system may, upon the 
narrow gauge, possess a slight advantage. In principle, 
the longitudinal system is the most nearly perfect. There 
appears to be no means of improving the first but by increased 
complication. The fish-joint, for instance, with 18-ft. rails, 
adds 5,860 parts per mile. The longitudinal system, on the 
contrary, can be improved by simplification. Mr. Barlow 
simplified it to the greatest—but, as experience proved, to too 
great an extent—in the “ saddle-back rail.” A Mr. Seaton 
has done the next best thing—having fitted a lighter saddle 
rail to a triangular balk of timber, a plan which, by the 
way, if we mistake not, figured in Thorneycroft’s sheets of 
patterns some twenty years ago. By cutting a 12-in. balk 
diagonally in two, a bearing of 17in.is obtained, with a height 
of 84 in. ; the pressure of the rail upon the upper angle of the 
timber tends to compress it more firmly, without crushing 
its fibre; and the fastenings, which are stout screws, enter 
diagonally, and are thus relieved of direct strain. The 
joints are simply made by the interposition, under the ends 
of the rails, of a thin angle iron, forced by pressure into 
and flush with the surface of the timber. As in the ordi- 
nary longitudinal system, only a single-headed rail is em- 
ployed ; and this, unsupported, has very little stiffness. As 
long, however, as its fastenings remain tight, they form 
with the wings of the rail a kind of truss, of considerable 
resistance. In addition to a piece of this line upon the 
London and South-Western, a mile was put down, nearly 
two years ago, between Bletchley and Wolverton, on the 
N Wenn, where we believe it still remains. The rails 
were needlessly heavy—90 lb. per yard. The line appears 
to have maintained an excellent condition ; and we saw a 
rail removed at random from one of the timbers, along 
which, whilst there was every appearance of a uniform 
bearing, there had been no crushing whatever. Thescrews, 
as far as we could see, had not started in any manner. Upon 
the Great Western, several short portions of the line have 
been re-laid with this rail, small triangular scantling of tim- 
ber, just large enough to take on the rail, being fastened to 
the existing longitudinal timbers—the same screws by which 
the rail is held passing through and fastening also the trian- 
gular scantling. After several months’ wear at Twyford and 
elsewhere, the appearance of the line—the rails of which are 
75 lb. to the yard—is admirable, and the joints are re- 
markably perfect. We understand that the company will 
continue to use the new saddle rail in renewals, and that 
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several hundred tons are now being made for this purpose 
by one of the best Staffordshire makers. T he merit of this 
mA of permanent way, as compared with a 
longitudinal system, is, that while it has all the steadiness 
of the latter, it effectually obviates the crushing of timber 
and failure of fastenings to which that system is liable. In 
respect of drainage and facility of repair it does not, perhaps, 
possess any advantage. ; : es 

A plan combining all the merits of both the longitudinal 
and transverse systems, whilst it possesses hardly any one 
of the faults of cither, has (as we have noticed on a previous 
occasion) been brought out upon the North London and 
Fastern Counties lines. Mr. William Bridges Adams, to 
whom the credit of the arrangement is due, has, in this in- 
stance, effected the simplest, most philosophical, and _prac- 
tically most effective combination of the rail with its 
support, each being separately of the best form for its pur- 
pose. An ordinary double-headed rail, as we have before 
described, is bolted transversely between a pair of longi- 
tudinal balks of light section. When fastened together, 
the whole may be taken as a compound beam 1 ft. wide 
and 5 in. deep (the depth of the rail itself), and which may 
be turned indifferently upside-down or end for end, giving 
a choice of four bearing surfaces. Whilst the rail has all 
the stiffness of the class to which it belongs, this stiffness 
is increased about one-half by that of the timbers, between 
which it is tightly clamped. ‘This stiffness of the rail, and 
the fact that it bears at its own base upon the ballast, pre- 
vents any crushing of the timber. 
out of the North London Railway, after the rails had been 
completely worn out under the incessant traffic of that line, 
were found to be as firmly fastened as when put down, the 
timbers having adhered so closely to the rail as to have 
required some foree to separate them after the bolts had 
been withdrawn. The joints are made by a pair of thin 
fish-plates, held by an additional pair of bolts between the 
inner sides of the timbers, which break joint with the rail 
and thus afford much support. The whole structure is but 
5in. deep in the ballast, is packed or opened out with 
great ease, opposes no difficulty in the way of complete 
drainage, whilst the timbers (of which but sixty loads of 
short and small scantling are used per mile of single line) 
may be removed and replaced with the greatest facility. 
The strain upon the fastenings is constant, so that no work- 
ing or loosening is likely to occur. It will be observed that 
the entire load which mzy be borne by the rail is taken off 
from the under sides of its upper table to the timber sup- 
ports. ‘Thus the rail may be made of any depth desired, 
with a very light middle web, as this need be only thick 
enough to connect the upper and lower webs together, and 
as the confinement of the web between the timbers prevents 
any chance of “ buckling.” A light iron tie rod, forming 
at every few feet a prolongation of one of the bolts, main- 
tains the gauge of the line. In the whole system there 
are but six types—viz., 1, rail; 2, timber-balk; 3, fish- 
plate; 4, bolt; 5, key ; 6, washer. ‘The bolts are flat bars 
of iron, cut off to length and punched for keys. The 
arrangement was fully illustrated and described in THE 
ENGINEER of Nov, Sth, 1857, No. 149, page 353. 
As chairs, spikes, and keys are dispensed with, 
and the least quantity of timber is used, the saving 
in first cost, with tails of equal weight, is, about £700 
per mile of double line. <A rail of from 5 lb. to 10 Ib. less 
weight per yard might probably be used with equal safety 
to that of the ordinary plan. The engineer of the Bombay, 
Bareda, and Central India line estimates that by the adep- 
tion of the side longitudinal! system, his company may save, 
including freights to India, more than £900 per mile of 
their single line. As would be supposed, the prospect ot 
so great a saving, upon a plan which has already proved so 
well in practice and received the hearty approval of all who 
have fully examined it, has enlisted the attention of the 
Council for India, whose decision will no doubt be favour- 
able to its adoption. Judged upon its principles, we foresee 
its general introduction upon our home lines, as from its 
great simplicity its maintenauce must be very much less 
costly than that of the plaus of permanent way in established 
use, 

THE GREAT MORTAR. 

Mvc# as has been said of the great mortar, its real merits 
have been but imperfectly understood until the receut ap- 
pearance of Mr, Mallet’s able paper upon “The Military 
and Naval Uses of very large Shells, and the Comparative 
Powers of Shells in relation to Diameter ”—a paper of 
which we conclude the republication this week. Our 
readers will not have forgotten the general results of the 
great mortar trials at Woolwich, October 19th, 1857. On 
that day Mr. Mallet’s mortar accomplished—what had 
never before been achieved in gunnery—the projection of 
a shell weighing 2,548 lb., or more than 1! ton, to a dis- 
tance of more than a mile and a-half, and its penetration at 
that range to nearly 20 ft. in solid earth. A result like 
this might have decided a siege, for the shell hada capacity 
tocarry 480 ib. of powder, which, by its explosion at the 
maximum penetration, would have blown outa crater more 
than 40 ft. in diameter. The line of descent was 20 deg. 
from the vertical, but the maximum projecting charge of 
120 Ib. of powder, for which the mortar chamber was 
bored—only 70 ib. having been used at the range of 2,644 
yards—would have carried the shell probably 4,400 yards, 
arange at which its fall would have been nearly vertical, and 
its penetration at least 25 ft. No citadel on earth could have 
sustained for a single day a continued fire like this, Hach 
shell, 3 ft. in diameter, was indeed a huge transfcrable 

mine, containing, when in flight, a momentum sufficient to 
carry it through the heaviest earthworks, d eply buried in 
which its explosion would remove more than 20,000 cubic 
feet of earth and dislocate the heaviest masses of superin- 
cumbent masonry. 

The trials at Woolwich proved, too, that these shells 
could be loaded and fired as rapidly as 13-in. shells of 
200 lb. weight ; that for equal weights of iron and powder 
moved, the large shells were considerably the cheaper; and, 
what is of much more importance, that the accuracy of fire 
of 36-in. shells at long range was much greater than that of 
13-in. shells at half the range—it having been concluded 
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from the experiments that, with proper care, 45 per cent. of 
the whole number of large shells, thrown at arange of 1,100 
yards, could be delivered within a circle of 25 ft. diameter. 

Whilst these results, so terrible in their warlike import, 
were actually established, the great mortar, unfortunately, 
is not adequate to their repetition. Such a mass, weighing 
nearly 40 tons, could never be sound, nor therefore safe, if 
made whole, of cast iron, in the manner of mortars of 
ordinary size. Made, as it is, of wrought iron in concen- 
tric rings and in successive lengths—perhaps the only 
means by which wrought iron could have been made to 
answer the purpose at all—there is considerabie difficulty 
in keeping the separate pieces securely fastened. The six 
heavy longitudinal bolts, by which all the segments are 
clamped together, are overstrained, and are liable to give 
way. No ironmaster, indeed, would have admitted the 
possibility of making such a piece of sufficient soundness 
and strength for service. The unsuccessful result of the 
construction employed will be quoted, therefore, in proof 
of its hopeless failure, and of the impossibility of attaining 
success in any way. It often happens, however, that iron- 
masters—than whom no men are more confident of their 
ability to do again what they have done before—are the 
very men to declare that what has not been cannot be 
done. It would be most mortifying, however, to 
believe that, with the means almost within our grasp 
for cstablishing our absolute military supremacy, we 
are doomed to disappointment through the inability of our 
ironmasters, on the resources of whose skill we are so wont to 
The necessity for obtaining iron in large 
masses is increasing every year, yet, when an intermediate 


| shaft a little larger than usual was required for the Great 





Eastern, three were lost in forging before one could be ob- 
tained, of which we have only the negative assurance that 
it is to all appearance sound. Wiil it never be possible to 
forge large shafts hollow, and to swage them outside and in- 
side at the same time, using for the inside some arrangement 
resembling that of the expanding tools by which iron tubes are 
set? and could not something of this kind be applied to the 
making of large wrought iron mortars? The internal 
swaging would not require to be very powerful. We be- 
lieve, too, it would be entirely practicable tomake the heaviest 
mortars in cast iron, by first casting them in staves like 
those of a barrel, and then, after heating these uniformly 
by running melted iron between them until they w ere 
firmly welded together. We have seen broken rolling-mill 
(cast iron) shafts mended in this way, and haye often wit- 
nessed the mending of small steam cylinders in the same 
manner, When a piece had been broken out for nearly, or 
quite, the whole length. A 30-ton mortar might be cast in 
six staves of 5 tons each, and each of these be made ab- 
solutely sound. By heating them moderately, a pair at a 
time, and separating their side, or rather edge surfaces, for 
about 2 in., 2 or 3 tons of melted iron might be run through 
the intervening space until it had fused the surfaces ; 
when, in cooling, both would be found united in a single 
casting, so perfectly joined as almost to defy detection by a 
slight difference of colour, whilst the strength of the joint 
would be equal to that of any casting of equal section made 
from the same iron. If alt the staves of a mortar were 
closed at ouce in this way, the contraction in cooling would 
cause a considerable strain. All but one, however, might 
be closed or welded at the same time, leaving an open space 
for free contraction. The final strain caused by the con- 
traction of the small amount of iron run in to make the last 
joining would be insignificant, and the whole casting of 
30 or 40 tons would doubtless be as sound as any 32-pounder. 
if thought requisite, stout wrought iron bands could be 
shrunk on outside in the same manner as they sometimes 
are around hydraulic cylinders. 

We are not certain, however, that Mr. Mallet, if the 
Government will only sustain him as it now ought, will 
not succeed perfectly with his present construction of 
mortar, by increasing the number and strength of his 
fastenings. If, in a future monster mortar, the calibre was 
reduced to 20 in. and the shell elongated to 4 ft., thus 
keeping the same weight although reducing the explosive 
charge to 175 lb. or 200 lb. of powder (would not 25 lb. 
or 90 1b, of fulminating mercury give the most 
effective explosion ?), we believe that equal range, penctra- 
tion, and demolition could be had with two-thirds the pro- 
jecting charge required for spherical shells. And a material 
reduction might then be made in the weight of the mortars, 
which might have more nearly the proportion of weight 
to that of their projectile which maintains in field-howitzers, 
some of which are less than eighteen times the weight of 
their shot. We have no doubt that results equal to those 
already attained might be had with a mortar weighing 
but 35 tons, whereas that at Woolwich weighs one-half as 
much more. We make these suggestions, however, only 
to inspire confidence in the ultimate success of Mr. Mallet’s 
principles of attack, even should the particular means 
adopted by him to carry them into practice completely fail 
of success. We understand that further trials of the greut 
mortar are contemplated; and we heartily wish, as must 
every Englishman, that they may realise all the antici- 
— which were awakened by the results of the first 
trials, 


THE MANUFACTURE OF STEEL, 
It is not, we believe, pretended by the discoverers of any 
of the processes pat forward during the last few years for 
the manufacture of stecl, that a better quality can be pro- 
duced than by the ordinary process of cementation. There 
is, perhaps, no difficulty in obtaining steel of the very 
highest quality required in the trades; but it has been 
hoped that some means would be found whereby this im- 
portant material conld be produced much more cheaply 
and expeditiously than at present. For this purpose, iron 
has been subjected to almost every species of chemical in- 
terrogation ; and we mast certainly admit that the problem is 
one purely of chemistry, since the differences between pig 
iron, malleable iron, and steel—andindeed betweenal] metals 
—are differences only in chemical constitution, their different 
metallurgical properties being incidental merely to their 
chemical character. As all iron of commerce contains various 
impurities, a portion at least of each of which must be 








eliminated in order to make good steel—and as so much of 
the concrete carbon of cast iron as is retained in steel must 
be converted into a gaseous state, whilst decarbonised or 
wrought iron, in order to become steel, must have its carbon 
restored—it may be supposed that a great number of 
chemical reactions may be set up in the converting process, 
and that the quality of the product will depend upon the 
manner in which they are effected. The manufacture of 
steel from cast iron must include the approximate elimina- 
tion of its sulphur, phosphorus, and silica, and the partial 
expulsion of its carbon, Wrought iron, when it is to be 
made into steel, must be supposed to be so pure as to 
require no further purification, but only the restoration of 
a portion of its carbon, Ordinary wrought iron is not, 
however, so pure as this would imply; and hence, until 
Heath’s discovery of the effect of carburet of manganese in 
the production of steel, the Sheffield converters were com- 
pelled to resort to the high-priced iron of Sweden and 
Russia. 

In 'THE ENGINEER of 28th January we noticed the speci- 
fication of a recent patent for the manufacture of steel from 
wrought iron, and pointed out its apparent identity with a 
process which we knew to have been adopted with consi- 
derable success about three years ago. The rationale of the 
process, we should have said, was that assigned by the in- 
ventor himself, and was open, no doubt, to some criticism. 
The process consisted in the employment, in certain propor- 
tions, according to the ascertained or supposed impuritics of 
the iron, of sal ammoniac, yellow prussiate of potash, com- 
mon salt, black oxide of manganese, and charcoal, With 
these materials mixed with wrought iron in the melting 
crucible, there would be brought together the following 
elements, viz. :— 

Iron. 

Sulphur —existing in the iron. 

Phosphorus 99 or] 

Silicon n om 

Carbon—in iron, charcoal, and prussiate of potash. 

Nitrogen—in prussiate of potash and sal ammmoniac. 

Potassium ” ” 

Manganese. 

Oxygen—in iron and manganese. 

ILydrogen—in sal ammoniac. 

Chlorine—in salt and sal ammoniac. 

Sodium—in salt. 
Besides, possibly, nickel, alumina, &c., in the iron. From 
this schedule, several important reactions can be at once 
traced, The sal ammoniac has a powerful decomposing 
agency, its chlorine, hydrogen, and nitrogen acting 
directly upon the sulphur and phosphorus with which 
they are in contact. The oxyde of manganese and salt 
react on each other, liberating chlorine. Salt and 
prussiate of potash also will produce chloride of po- 
tassium and sodium, the latter of which will also com- 
bine with sulphur. Whether in all these reactions 
the injurious matters of the iron are carried off, and the 
proper quantity of carbon left in their place, can best, how- 
ever, be ascertained by experiment. If the absolute pro- 
duction of good steel be a proof of this resuit, then Mr. 
Mushet, who criticised the process with such caustic humour 
in our last issue, will be gratified to learn that it has, at 
least in many cases, been accomplished, and at a cost greatl 
less than that involved in the cementation process, It will 
be very easy to ask why, if such a result were once accom- 
plished, may it not be repeated at pleasure? ‘To this we 
can only say that, for all! we know, it may be. Mr. Mushet 
will recollect that we speak of the process actually carried 
out, and not of the patent to which we mentioned its re- 
semblance. It may be very easy for Mr. Mushet to prove 
that the process ought not to make good steel, but we must 
set him right when his remarks would imply that it has 
not. ‘That it may be at once adopted with the certainty of 
attaining uniform success, we are not prepared to say, nor 
would that be necessary to the point we intended to make, 
which was merely that it had been proved possible, by the 
process referred to (not the patent), to make good steel from 
ordinary, and even inferior, wrought-iron, Mr. Mushet 
will be gratified also in learning that the crucibles, instead 
of withstanding but one heat, actually endure four ; after 
which they are unfit for further use. If used in the 
puddling furnace, the corrosive action of the sub-silicates 
formed by similar fluxes would, of course, soon destroy it; 
and it was this reason only which compelled Overman—a 
very able metallurgist—to desist from their use, after 
having proved, many years ago, that they exercised 
a powerfully purifying action upon the iron. As to 
the Uchatius process, whatever may be its commercial 
value, we believe the members of the Institution of 
Mechanical Engineers satisfied themselves at the last 
Newcastle meeting that Mr. Spencer was actually 
making excellent steel by the specific means mentioned 
in our former article. Nor do we consider that this pro- 
cess sustained any defeat in the refusal of its patentees 
to take up a bet vy Mr. Mushet of £1,500, that he could 
beat them, As for the objection urgea by him, that the 
iron and ore, when heated too suddenly, do not combine 
properly, we should suppose there would be no diffi- 
culty in melting them at a lower heat, increasing it 
gradually as the conversion went on, It is not our busi- 
ness to defend the process, although we are not inclined 
to join Mr. Mushet in declaring that, after it has given 
actual proof of the possibility of making good steel in the 
manner described, it is all *‘ bosh.” Nor do we consider 
that word the most suitable in such discussions, except 
it be applied in its legitimate connection with blast 
furnaces. 

We do not suppose that Mr. Mushet will deny that steam 
will volatilise the sulphur and phosphorus of sulphide and 
phosphide of iron ; and we have no doubt that he can easily 
satisty himself that iron has been thoroughly cleansed from 
those impurities by steam alone. 

We cannot suppose that any connection could exist be- 
tween the contemptuous manner in which Mr. Mushet treats 
the processes under notice, and the fact of the announce- 
ment, on the day of the date of publication of his letter, 
of the grant to him of two provisional protections for im- 
provements in the manufacture of cast steel ; yet we cannot 
comprehend how any man engaged in scientific pursuits, 
and one especially who must know so well the difficulties 
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which beset the best efforts of inventors and disco- 
verers to obtain the attention of the public, can so flippantly 
dispose of subjects which, by his own admission, have oc- 
cupied, as they still do, the attention of a large number of 
scientific and practical men, and in which, whilst occasional 
success has been already reached, its permanent attainment 
would secure the most valuable results, The least Mr. 
Mushet could have done would have been to expose the 
fallacy of these processes, which we submit he has not. 

We do not think the world likely to be injured by expe- 
riments for the cheap production of good steel ; and we deem 
it far better that failure and disappointment should attend 
researches which can be conducted only by means of ex- 
periments on the large scale, than that they should not be 
made at all, When such experiments ure undertaken by 
liberal men, who know and assume their risk, it is un- 
gencrous to ridicule them. ' 





THE ATLANTIC AND SOUTH ATLANTIC TELE- 
GRAPHS (WINDOW’S).* 
BY A MEMBER OF THE INSTITUTION OF CIVIL ENGINEERS. 


From the first attempt to establish an electric telegraph 
across the Atlantic direct to America vid Newfoundland, it 
must have been obvious to all who considered the question 
that the pecuniary venture was one of considerable risk— 
the cable once deposited in the Atlantic deeps was a sunken 
plant, not recoverable or transferable. In case of failure it 
was all dead loss; and the mischief to the public by a few 
months’ use, and then a total cessation, would be very great, 
in disturbing the channels of intercourse. It is clear that 
many parallel cables would be required ; and clear also that 
any breakage or failure, except near the shore, would 
be irreparable, involving the loss of nearly the whole cable 
and its cost. Other things being equal, land cables would 
be preferable to submerged cables ; and, a fortiori, the shorter 
the lengths and the less the depths between accessible points, 
the less would be the risk of breakage and the less the loss 
in case of breakage. ‘The obvious reasons for sinking the 
telegraph cable in the sea, instead of carrying it along the 
shores, are, first, the saving of distance, and, secondly, the 
securing it from depredations by savage tribes. These 
considerations appear to have prompted Mr. Window in 
the selection of a new Atlantic telegraph route, in which a 
greater distance involves consibentlily less risk, without ma- 
terially increasing the time of transit. 

We understand that this mode is regarded by most en- 
gineering authorities as the most eligible; but, inasmuch 
as the Atlantic Company propose to apply anew for 
Government assistance, a member of the Institution of Civil 
Engineers comes to the assistance of the public with two 
sheets of argument and discussion, first to inquire whether 
the Government should furnish aid, and, if so, whether that 
aid should be furnished to one company only ; and if to 
one company only, puts forth his argument, with perfect 
moderation and courtesy, why that aid should be given 
to the South Atlantic rather than to the Atlantic. The 
question is very fairly put in the following passages :— 

But the question immediately arises, whether the above project is, 
or is to be, the only one that is to accomplish the desired end? or 
whether it is only one of several, possibiy many, schemes which will 
be started for the same purpose, with equally or possibly superior 
claims in point both of practicability and utility ? and if the latter, 
whether the Government are to be expected to countenance and 
foster all of them by grants from the public purse, or to select one 
to the exclusion of all the rest ? 

That they should subsidise all, could hardly be expected. In 
selecting one, then, it would behove both the Government and the 
country to see that the one selected be the best, and that the public 
money be not misapplied by being granted for the furtherance of a 
scheme apparently plausible but practically impracticable, and with- 
held from others as demonstrably the reverse. 





There can be no doubt that many projects will be urged 
on the Government, and, indeed, are so; and it is probable | 
that official sympathics may uphold the first adventurers, 
whose few transmitted words have made the Atlantic tele- 
graph an experimental fact, though utterly failing as to the 
further and more important result of experience. 


| 


If the Government and Parliament are committed to the principle 
of granting aid out of the public purse to but one of such projects, 
then the South Atlantic fearlessly challenges for itself comparison 
with any scheme that has been, or can be, projected tor accomplish- 
ing the same end, viz., the telegraphic communication of England 
with America—on any footing on which it can be placed—and the 
writer quite content to abide the issue. All that is asked, is a careful 
perusal of the following pages, and a dispassionate judgment upon 
the facts adduced. 

The writer goes on to urge with considerable force the 
curious fact that there are not yet existing more than five 
or six ——— enginecrs, in the proper sense of the term— 
men capable of bringing something beyond mere engineering 
skill and mere scientific electricity to bear on the con- 
struction and successful working of marine telegrapus ; in- 
asmuch as, though the conditions whereby electric currents 
above ground may be successfully dealt with are generally 
understood, yet they prove no guide for ocean operations. 


There can be little doubt that the primary cause of the non- 
success of the Atlantic Telegraph lies in the appointment of an 
engineer and an electrician with divided responsibilities and separate 
interests: such a division of responsibility being of itself, in the 
very nature of things, an element of failure. For, assuming it to 
be the business of the engineer to design and lay the cable, and that 
of the electrician to secure its insulation and the means of working 
it when laid—to the one, it would naturally be a matter of com- 
parative indifference what damage the cable underwent, so long as 
the insulation appeared good; while to the other, it would be of 
secondary importance what was its state of insulation, provided he 
was only able to succeed in laying it. 

Until then it had always been required of a telegraph engineer 
that he should be his own electrician. He should be competent to 
control and direct every portion of the work as it progresses ; and 
the sole responsibility should be his. A plurality of counsel is 
certainly desirable in so great a work, but there should be no divided 
esponsibility, 

The difficulties of the Atlantic cable are of two classes 
first, the distance and the stormy and uncertain condition of 
the ocean ; the secondary difficulties are, bad selection of 
route, imperfect cable, insufficient tests when laid, and the 
unmechanical construction of the brake used in depositing it. 











* London; Suita, Eupsr, and Co., 65, Cornhill. 


A sum of £350,000 was dipped into the ocean with as little 
caution as though it had been staked on the turning of a 
die—and the result we have seen, 


Distance—The stretch from Valentia to Trinity Bay is, in round 
numbers, about 1,650 nautical miles; and 2,050 nautical miles of 
cable were laid between these two points. The disadvantages of a 
long telegraphic line, laid in deep water, are many. Among the 
principal are—the great risk of so much capital upon one venture 
(in the case of the Atlantic telegraph the whole capital of the com- 
pany); the difficulty of constructing a cable capable of being laid 
in great depths, which can be contained on board a single vessel ; 
the risk being, of course, increased in proportion to the number of 
vessels employed to carry and lay it. The great expense of hiring 
vessels of sufficient burthen for the purpose. (In the case of the 
Atlantic telegraph this was not experienced, as the Governments of 
England and the United States lent two of their vessels of war.) 
The length of time required to lay it, which precludes the certainty 
of having only fair weather for the operation. Finally, the difficulty 
of working through such a cable, when made and successfully laid at 
the bottom of the ocean. This is a purely scientitic matter, and cannot 
be gone into fully in a pamphlet like the present. Suttice it, that it 
was well understood by telegraph engineers before the Atlantic 
Telegraph was designed. 

Now, if all the other difficulties were overcome, there would still 
be this last to be surmounted, and it is the greatest of all. Itisa 
difficulty which (so far as our rresent knowledge goes) can never be 
entirely removed; it can only be partially modified, and that only at 
the price of a greatly increased expenditure. It is a difficulty which 
augments rapidly with the length of the cable, and, beyond all 
doubt, is one which must be fatal, in the end, to any telegraph cable 
of such a length as the Atlantic line from Ireland to Newfoundland. 

This obstruction arises from the resistance offered by the conduct- 
ing wire to the passage of the electrical current, and by the creation 
of an induced current on the outside of the insulating medium; to 
overcome which, it is necessary to use powerful currents of electricity, 
which speedily burst the gutta-percha coating and destroy all in- 
sulation. It may be lessened by increasing the size of the conduct- 
ing wire, and the thickness of the covering of gutta-percha; but 
these augmentations must be limited, as is evident by the extra cost 
they entail. It is not at all probable that a cable costing even 
£500 a mile, could be made to conduct electricity upon a 2,000 mile 
length with greater facility than the wires tirst laid from England to 
Holland,* a distance of 114 miles; yet the insulation of these wires 
was frequently destroyed—in fact, several times every year, by the 
current bursting through the gutta-percha, owing to the conductor 
and insulating coat being both too small. These wires, be it observed, 
were laid in shallow water, and were, consequently, repaired with 
ease; but a fault upon the Atlantic cable, as has been demonstrated, 
involves the total loss of the Company's capital. 

The Calais, Ostend, and Mediterranean wires have never been 
destroyed by the use of excessive currents; thereby proving that 
the conductors and insulation employed were sufficient for those 
lengths, without the necessity of using currents of a greater intensity 
than the gutta-percha could bear; and a cable of suitable wires has 
now been laid down to Holland, upon which the resistance is 
diminished sufficiently to prevent the recurrence of the early failures 
upon that. So also could lines up to, probably, 1,000 miles, be con- 
structed with cables suited to the conditions, upon which currents 
that would not damage the insulation might be sent with sufficient 
rapidity to make the line commercially useful; but, upon a line 
2,000 miles and upwards in extent, the enormous cost of such a cable 
would put its adoption out of the question, and the only resource 
would be to employ currents of higher intensity than accords with 
safety ; and which must, sooner or later, be fatal to the cable, and, 
consequently, to the undertaking. 

Therefore, this cause of failure is without remedy, and is one 
which must attach to all ocean telegraph lines of such extent as the 
Atlantic telegraph. 


Thus the objections to the Atlantic plan are summed up in 
a mode which appears to us unanswerable. A fault upon 
the Allantic cable, as has been demonstrated, involves the total 
loss of the Company’s capital, and this cause of failure is 
without remedy. 

We now come to the arguments of the writer in favour 
of the South Atlantic plan. In the first place, the greatest 
length is only 890 miles ; the cable can be carried on board 
a single ship, cam be laid rapidly, and can be worked with 
comparatively light currents of electricity, not risking the 
destruction of the cable. 


It is believed that, with a suitable conductor, a speed of from six 
to ten words per minute may be attained. The loss, moreover, of 
this or any other of the lengths, would involve the loss of only 
a — proportion of the capital of the Company instead of the 
whole. 

The South Atlantic telegraph route (according to Maury’s chart) 
is everywhere in easy soundings, except for about 800 miles, near 
the island of St. Paul. <A portion of this deep part is between St. 
Paul Island and Cape de Verd Islands; and the remainder between 
St. Paul Island and the Island of Fernando de Noronha. The 
Island of St. Paul is in about the middle of the deepest part, and 
the soundings in its immediate vicinity are given by the same 
authority as something over three miles. 


Thus only about 800 miles is in deep soundings to set 
against the 1,500 of the Atlantic, and with general freedom 
from storms. Of the advantages in working the writer 
speaks thus :— 


If it be objected that the South Atlantic route is three times the 
length of the Atlantic line, the objection vanishes when it is con- 
sidered that upon the latter wire, owing to its being in a single long 
length, only one message can travel at a time ; while upon the South 
Atlantic cables as many messages can be passing simultaneously as 
there are separate and independent lengths. Each individual 
word would take rather longer in its passage from England to 
America, and vice versd, by the South Atlantic than by the Atlantic 
route, as in the former it would have to pass through about twelve 
stations ; but in a day’s work this tirst delay, being a constant quan- 
tity, would be speedily caught up, and the amount of despatches 
that could be sent upon the South Atlantic telegraph would very far 
exceed anything that could be hoped for upon the Atlantic wire. 

For instance, supposing a new Atlantic wire were to be laid, of such 
costly construction as to be capable of carrying despatches at the 
increased rate of three words per minute, and that the cable on the 
longest length of the South Atlantic line were to be capable of trans- 
mitting ten words per minute (which is the calculated rate), and it 
were proposed to send to New York from London a column of the 
Times by both, as a test of speed ; after the lapse of a certain period, 
the Atlantic line would begin to deliver its matter at the rate of 
three words per minute, and would continue at the same rate. Pre- 
sently the first line would arrive at New York by the South Atlantic 
route, but the next would already be at New Orleans, the third at 
Havannah, the fourth at Dominica, and so on, and they would con- 
tinue to pour into New York as fast as the slowest sending or longest 
link could send them, namely, ten words per minute. The first 
delay (which would be inconsiderable, probably not exceeding a few 
lines) would soon be caught up, and the whole column completed 
before the Atlantic route had come to a third of its task. 





* The Dutch cables above alluded to cost about £90 per mile, and the 
length of each when laid was only one-eighteenth of that of the Atlantic 
cable. Supposing, th , the resist to increase only in direct pro- 
portion to the length, the Atlantic wire must have a conducting power 
eighteen times greater than these Dutch wires to arrive even at the same 
condition, which was found insufficient to prevent constant rupture, 








The main difficulties in the case of the Atlantic cable are 
thus stated :— 

With regard to insulation, the Atlantic cable was as perfect in its 
design as, in our then state of knowledge, can be conceived. It was 
supplied with three separate coatings of gutta-percha, and every 
care was taken that experience could suggest to ensure perfect insu- 
lation. The manifest imperfection in that respect, which has finally 
proved fatal to it, cannot, therefore, be attributed to the design, but 
must be set down to errors which will be mentioned hereafter, and 
also to the effect of the immense currents passed through it. 

The conducting medium of the Atlantic telegraph consists of seven 
No, 22 gauge copper wires laid into one strand. This gives a section 
but little exceeding that which is used in ordinary short submarine 
cables, a section decidedly insufficient for so long a length. There 
can be no doubt but that the very best possible conductor that the 
undertaking could afford should have been selected for such an un- 
usual length—one, namely, that would offer the least resistance to 
the current from the battery, and so afford the least facility for the 
formation of an induced or retarding current. 

The conducting power of a wire varies in proportion to its sectional 
area, and the induction increases in proportion to its circumference. 
The larger the wire is, therefore, in a submarine cable, the greater 
will be its conducting power; for, with increase of diameter, its con- 
ducting power increases as the square, while the retarding influence 
increases only in regular proportions. 

It was the fatal error of having adopted, upon a line upwards of 
2,000 miles long, a conductor suited only to short lengths, which 
necessitated the use of such intense electric currents to produce the 
small effective speed of even one word or one and a-half per minute, 
and which certainly finally determined its destruction. 

It will be seen, then, that though the Atlantic cable was insulated 
in a most perfect and satisfactory manner, its strength was not sutti- 
ciently great in proportion to its weight, and that its conducting 
ower was manifestly insufficient. ‘To what limited extent only this 
loenamenl defect can be remedied, practically, for such a long 
line as the Atlantic route, has been shown before, at p. 13. 


The following paragraphs explain the method proposed 
for adoption on the South Atlantic plan :— 

It is proposed that the conducting wire of the South Atlantic 
telegraph, upon the long lengths, shall have a sectional area of four 
times that of the Atlantic conductor; and that it shall be, like this 
latter, composed of several copper wires of smaller section made up 
into one strand. It is calculated that such a conductor, properly 
insulated with a thick coating of gutta-percha, will transmit, in 
perfect safety, from six to ten words per minute. 

Lastly, that the Atlantic cable was taken to sea in a state of in- 
efficient insulation is now not denied. 

In order to prevent the recurrence of such an error with the South 
Atlantic cables, in addition to having them one and all subjected to 
the most rigorous supervision during the course of construction, 
before being put on board the vessel they would be severely and 
repeatedly tested under water, until each should be proved to be as 
perfect in insulation as our present knowledge can make it, which 
was not done with the Atlantic cable. 

Thus, then, apart from the obstacles presented by nature, and 
which are avoided upon the South Atlantic telegraph route, the 
Atlantic cable may be said to have failed chietly, if not entirely, from 
preventible causes; it encountered no difficulties that might not 
have been foreseen; it met with no hindrance which might not have 
beenZovercome by a competent knowledge of the subject. That the 
errors committed were grave ones there is no denying—inseparable, 
perhaps, to some extent, from what may, with some allowance, be 
termed a maiden experiment; still they were grave errors, and as 
such stand before the scientific world. 

It is contidently hoped, and as confidently believed, that the 
South Atlantic telegraph, protiting by the experience of these errors, 
will be able to meet whatever lesser difficulties may stand in its way 
without either real risk or danger. 

It has, at least, the merit of being the first undertaking of the 
kind originating with, and thought and worked out, in all its de- 
tails, by an engineer, who is known to have made the subject of 
submerged electricity his peculiar study, and to be, both practically 
and theoretically, thoroughly master of it.* 

This plan, then, and route have met with the approbation 
of the first engineers amongst us; and the writer, himself 
an engineer of eminence, claims on behalf of it the assist- 
ance of the British Government for the purpose, in the 
first instalment, of proceeding to Gibraltar, and thence, if 
desired, to Malta; thus at a comparatively small expendi- 
ture testing the capacity both of engineer and cable to 
guarantee interest of 5 per cent. on the efficient outlay of 
£150,000. 

The scheme in al! its parts appears so substantial, so 
well vouched by fact and argument, that we think it needs 
only to be known to be adopted. We do not forget that 
the Atlantic Company have made a large experiment, 
useful to science ; but at the same time they have not realised 
any practical commercial value; and this new route, carefully 
studied and criticised, and approved by competent judges, 
comes into the field, or rather into the ocean, without the 
prestige of failure against it, and with all probabilities in 
its favour. There is a Spanish proverb, mas vale rodear 
que no rodar—* better go round than slip in,” and though, 
geometrically considered, the shortest distance between any 
two points is a straight line, still the fact remains that even 
the bird in the air is obliged to make considerable curves 
in order to balance the disturbing forces of winds and 
currents in the atmosphere. 

We commend this plain and simple pamphlet to the 
attention of speculators in the new, who are deterred by 
the failure of the old only from ignorance of facts. It isa 
project of the highest importance to our maritime ascen- 
dency, economising the operations both of our mercantile 
and war, or rather police marine. 





* Mr. Window has twice had honorary distinctions voted to him by the 
Institution of Civil Engineers, for papers on submerged electric conductors 
read there. And before the Atlantic cable (the manufacture of which he 
had himself witnes-ed) was laid down—when those who were supposed to 
be the best informed electricians of the day confidently affirmed that from 
six to ten words per minute would be transmitted by it—and when Faraday 
himself confessed it so difficult a question to determine, that he declined to 
commit himself to any opinion—Mr. Window steadily maintained that one 
and a-half words per minute would be the speed attainable upon it when in 
perfect working order. ‘The speed actually attained was precisely what he 
predicted. He is, moreover, himself practically conversant with the laying 
down of electric cables. 





Tur Roya Steam Navy.—A return, moved for by Sir C. Wood, 
M.P., the late First Lord of the Admiralty, shows that since 1847 
down to 1858, 354 is the grand total of steam vessels added to the 
navy ; 21 of these were “converted” and 100 were built outright. 
Some were purchased (123 in the year 1856 alone). Thesteam navy 
actually atioat on the Ist of January last consisted of 431 vessels, 
319 screw and 112 paddle ; 32 screws were in process of building or 
“conversion.” The steam navy actually afloat is thus classitied:— 
Ships of the line, 33 screws; frigates, 19 screws and 9 paddles; 
block-ships, 9 screws; mortar-ships, 4 screws; corvettes and sloops, 
38 screws and 35 paddles; small vessels, 3 screws and 24 paddles; 
gun “ vessels,” 26 screws ; gun “ boats,” 161 screws ; floating batteries, 
8 screws; tenders, &c., 4 screws and 38 paddles ; troop and store ships, 
13 screws and 2 paddles; and yachts, 1 screw and 4 paddles. 





Fes. 25, 1859. 
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THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


_ Moxtacus Wiazeut, Friar’s-green, Exeter, Devonshire, ‘‘ An im- 
ge form of nail or driving article.”—Petition recorded Ist January, 


a Waasan CorFIgup, jun., Charlton-Adam, Somersetshire, ‘‘ Improve- 
ments in chains for coupling, cranes, cables, mining purposes, hoisting, 
and all other purposes where chains are used.”—/etition recorded 5th 

nuary, 1859. 

of Gans Deaxy, Chicago, Illinois, U.S., “‘ Improvements in submarine 
boats or vessels, and in apparatus used for working under water.”"— 
communication from Lodner D. Phillips, Chicago, Illinois, U.S. 

70. WitLiaM Epwarp Newton, Chancery-lane, London, “ Improvements in 
steam engines and steam generators.”—A communication from Louis 
Arnier, Marseilles, France.— Petitions recorded 8th January, 1859. é 

169, WitttaM CuaRk, Chancery-lane, London, “‘ Certain improvements in 
boots and shoes, and in the machinery, apparatus, and means employed 
in such facture.”—A ication from Charles Jules Pierre 
Desnos, Boulevard St. Martin, Paris.—Petition recorded 19h January, 





., Hexry Morrison and Henry Kinsey, Nottingham, “ Im- 
provements in means or apparatus employed in the manufacture of 
bounet-fronts, ruches, ribbon trimmings, and other goffered or pleated 
articles.”— Petition recorded 21st January, 1859. 

273. DaNigL BENTLEY, Accrington, Lancashire, “Improvements in self- 
acting apparatus, applicable to letter-press printing-machines, for supply- 
ing and removing the paper.” A . - 

275. Tuomas WiLsox, Birmingham, Warwickshire, ‘‘ Improvements in 
breech-loading and other fire-arms.” F 

277. HENRY JusTINIAN Newcoms, Shenley, Hertfordshire, “ An improved 
apparatus for heating or warming buildings.” é 

979. ALFRED VINCENT NewToy, Chancery-lane, London, “ An improved 
method of extracting gold and silver from their ores.”—A communication 
from Lewis Solomon, U.S.— Petitions recorded 31st January, 185¥. 

281. LauRENT RiGo.iER, Lyon-place Grolier No, 6, Rhdne, France, ‘‘ A new 
brake for railway carriages.” 

283. SAMUEL BircHALL Eve .eien, Salford, Lancashire, ‘‘ An improved form 
or construction of hats or covering for the head.” 

285. SAMUEL PLiIMsOLL, Hatton-garden, London, “‘ Mining apparatus for 
use in mining coal and other minerals, and also for separating the small 
coal and crushed ores from the shale, dirt, and other matters with which 
it may be in combination, and for drying the same.” 

287. Ropert GORMULLY, Grafton-street, Fitzroy-square, London,’ “ Im- 
provement of pianofortes with upright frames,” 

289, RICHARD ARCHIBALD BroomAn, Fleet-street, London, “‘ Improvements 
in sewing hi MA « ication from J. P. Pirsson, New York. 
291. MicnaEL Loam, Treskerby-house, Truro, Cornwall, ‘‘ Improvements in 

machinery for raising sewage and other waters and matters.” 

208. MicuakL Henry, Fieet-street, London, ‘‘ The manufactur and useful 
applications of certain bituminous products and compounds of bitumen 
with other matters, and treating and applying certain natural bitumen or 
bitumens for such purposes.”—A communication from Moisant and Co., 
Havannah. 

£95. WiLt1aM Epwarp Newton, Chancery-lane, London, “ An improved 
blowing hine.”"—A ication from Mr. Antoine Louis Hyacinthe 
Fiefnet de Sauville, Paris.— Petitions recorded 1st February, 1859. 

297. Epwarp WiLkins, Addington-place, Camberwell, London, *‘ Improve- 
meuts in drain pipes and tiles for draining and liquid manuring land.” 

209. Francois Fenix RatEav, Boulevart de Strasbourg, Paris, “‘ An im- 
proved steam engine actuated by regenerated steam.” 

801. SaMvEL TEARNE, Birmingham, Warwickshire, ‘‘ Improvements in 
ornamenting surfaces.” 

303. Isaac CLEMENTS, Birmingham, Warwickshiro, ‘‘ A new or improved 
method of manufacturing curtain rings.” 

305. Grorer Leacu, Leeds, Yorkshire, ‘‘ Improvements in leashing yarn or 
thread in the hank, and in machinery for winding off the same .’’—/e- 
titions recorded 2nd Febsuary, 1859. 

307. Tuomas Storer, Birmingham, Warwickshire, *‘ A new or improved 
funeral carriage.” 

303. JEKEMIAH Wooprow, Oldham, Lancasiire, ‘‘ Improvements in the 
manufacture of hats or covering for the head.” 

309. Winutam CLayTon and Jacos Gooprettow, Blackburn, Lancashire, 
** Certain improvements in metallic pistons.” 

310. Henry CONSTANTINE JENNINGS, Great Tower-street, London, “ Im- 
provements in the manufacture of paper and artificial parchment and of 
gelatine, applicable to the sizeing of the same, and other purposes.” 

$11. Joun PetRi£, jun., Rochdale, Lancashire, and Tuomas WriGLEy, Heap 
Bridge, Lancashire, “ Improvements in machinery or apparatus for 
washing rags and other materials for the manufacture of paper.” 

312. SaMUEL Dosson Davison, Leith, Mid-Lothian, N.B., *‘ Improvements 
in locomotive steam engines.” 

818. ALEXANDER GopskLL Pootey, Globe Wharf, Rotherhithe, Middlesex, 
‘¢ Improvements in preparing fish for manure, and in apparatus for the 
saine.”— Petitions recorded 3rd February, 1859. 

815. Hven Greaves, Victoria-street, Westminster, London, “ Improve- 
ments in the preparation of iron bars, of the various forms or sections 
used in the construction of sheet iron structures, and in machinery em- 
ployed for the same.” 

$16. WARREN Tompson, Essex-street, Strand, London, ‘‘An improved 
printing telegraph.” 

317. ALEXANDER ALLAN, Perth, N.B., “ Improvements in locomotive steam 
engines, in part applicable for retarding and stopping railway trains.” 

319. Simon LEE Trotman, Liverpool, ‘‘Improvements for the more 
effectually securing or fastening envelopes or other like receptacles and 
the more securely affixing postage-stamps or other adhesive labels.” 

320. RicHaRD ARCHIBALD Brooman, Fleet-street, London, ‘‘ An improve- 
ment in cooling worts and beer.”—A ication from Mad 
Jolibois, Dijon, France. 

321. RICHARD ARCHIBALD Broomay, Fleet-street, London, “‘ Improvements 
in shirts.”"—A communication from L. Levy Neyman, Paris. 

322. George Henry Baywis, Vauxhall-walk, Lambeth, Surrey, and Francis 
Rosinson, Salisbury-street, Lisson-grove, Middlesex, ‘An improved 
indicator for registering the withdrawal of liquids from vessels,” 

323. FREDBRICK HERBERT MABERLY, Stow Market, Suffolk, “ Improvements 
in obtaining spring power, and in its application to various purposes.” 

324. Louis Bonneau, Rue Saint Denis, Paris, “ Improvements in apparatus 
for registering the time carriages are employed in conveying persons from 
place to place, and also in — from place to place when unoccupied.” 

326. Patrick Avis, Strand, London, “ Improvements in apparatus for 
taking levels and measuring angles.” 

327. WILLIAM Ropert Justice Packer, Leinster-strect, St. Mark’s, Dublin, 
“ Improvements in the plough or plough-share, for the purpose of more 
See breaking-up, or cutting into small particles the 
earth or separated from the ground by the plough-share.” 

329. ANDREW Barcuay, Kilmarnock, Ayr, N.B., “Improvements in electric- 

gneti t netic telegraph ropes or conductors, and in 
machinery or apparatus to be used on board ship for laying or paying-out 
the same.”— Petitions recorded 4th February, 1859. 

331. FREDERICK HekBeRT Mapsriy, Stow Market, Suffolk, “ Improve- 
ments in apparatus for corking, for drawing corks, in taps, in the necks 
of bottles, in the bung-holes of barrels, and in similar articles.” 

332. NATHANIEL GREENHALGH, WILLIAM SHAW, and JAMES MALLISON, jun., 

olton, Lancashire, ‘Certain improvements in the treatment’ and 
preparation of yarns or threads previously to dyeing.” 

333. Ropert Tinkuer, Penrith, Cumberland, “ Improvements in churns.” 

334, Henry ANvERSON, Liverpool, Lancashire, ** An improved construction 
of apparatus for winding window blinds, sun shades, and similar articles, 
on their rollers.” 

335. Tuomas Sykes and Bexsamtn CLIFFORD Sykes, Cleckheaton, Yorkshire, 
“Improvements in obtaining or separating oily, fatty, greasy, tarry, 
waxy, and resinous substances from oleaginous seeds, nuts and fruits, 
wool, siik, hair, cotton, flax, line, hemp, furs, skins, leather, boues, fish, 
and other animal matters and refuse, woollen and cotton waste and refuse, 
also textile fabrics and refuse grease, produced in various branches of 

industry, indigo, lac, lac dye, and other dyes.” 

337. Masox Boota, Manch »L hire, and James Farmer, Salford, 
L hire, ** Imp tsin sizemg or stiffening woven fabrics,”—Pe- 
titions recorded 5th Fevruary, 1859. 

338. Georce Freperic CHANTRELL, Liverpool, Lancashire, “‘ Improvements 
in the treatment of charcoal after its manufacture or revivification.” 

340. ABRauiAM Lyons, Chancery-lane, London, ‘‘ A pocket protector.” 

342. Matruzw Curtis, Manchester, I hire, and JonN MiLuER, Staley 
Bridge, Lancashire, ‘* Improvements in certain mules for spinning cotton 
and other fibrous substances.” 

344. Tuomas Sims, Couduit-street, Regent-street, London, ‘‘ Improvements 
in the application of photography to engraving and printing.” 

346. JouN SMITH, lord, Yorkshire, * Impr in hinery or 

us for preparing and combing wool and other fibrous sub- 
stances.” — Petitions recorded 7th February, 1859. 
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$58. Wiuu1aM Ciarg, Chancery-lane, London, “Improved protectors for 
plants.”—A communication from Jules Romiguiére, Paris. 
360. Jonn Juckes, Dame-street, Wharf-road, City-road, Islington, London, 
** Improvements in stoves or fire-places.”— Petitions recorded 8h February, 
1 





Patents on which the Stamp Duty of £50 has been Paid. 


391. EpwarD O.pFietp, Adelphi Ironworks, Salford, Lancashire.—Dated 
15th February, 1656. 

420, Wittiam GwitLim Merrett, Leadenhall-street, London.—Dated 19th 
February, 1856. 

426. WittiAM Muir, Britannia Works, Manch ¥ hire.—Dated 
2uth February, 1856. 

438. Jouxn Baxsuam, Kingston-upon-Thames, Surrey. — Dated 20th Feb- 
ruary, 1856. 

431. Joun Freer, Rothley, Leicestershire.—Dated 20th February, 1856 

538. KoseRT Maynagp, Whittlesfurd, Cambridgeshire.—Dated 3rd March, 
1856 





434. Jou Henry Jounsox, Lincoln’s-inn-fields, London. — Dated 20th 
February, 1856. - 

479. Cuax.es ILes, Birmingham, Warwickshire.—Dated 25th February, 
1856. 


440. Isaac MOLL, Cologne, Prussia.— Dated 2ist February, 1856. 
442. Jacques Henri Marie Marssiat, Paris,—Dated 2ist February, 1856. 
514. CHARLES ALEXANDRE DEB Fonsbonne, Paris.—Dated 28th February, 





Notices to Proceed. 


2248. ANTOINE ErnreM GaLuiarD, Seymour-place, St. James’s-churchyard, 
Clerkenwell, London, *‘ Making self-supplying portable fountains, to 
play water or water perfumed.” 

2251. Lewis Hore, Bishopsgate-churchyard, London, ‘Improvements in 
electric telegraph cables."—A communication, — Petitions recorded 9th 
October, 1858. 

2257. CHARLES FreDERIC Vassrrot, Essex-street, Strand, London, * Im- 
provements in constructing refiectors.”— A communication from Antoine 
Marie Balencie, Paris. 

2266. Tuomas RippEuL, Carracou-terrace, Old Ford, Bow, Middlesex, ‘‘ An 
improved arrangement forsustaining window sashes and sliding panels.” 
—FPetitions recorded \1th October, 1858. 

2274. Gerona Brapon, Bathpool, Somersetshire, “ Improvements in the 
construction of ships, boats, rafts, and vessels for passing through water, 
or through the atmosphere, or partly through the water and partly 
through the atmosphere.”— Petition recorded 12th October, 1858. 

2288. CuarLes Cowper, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of articles of hard vulcanised india- 
rubber and gutta-percha, and similar gums.”—A communication from 
Gustavus Cuppers, College Point, Long Island, New York, U.S. 

2293. SaMUEL Perkes, Clapham, Surrey, ‘‘ Improvements in machinery 
for extracting oil from the cocoa-nut and other vegetable matters.” 

2295. Georce Baxtgsr, Northampton-square, London, “‘ Improvements 
in colouring photcgraphic pictures.” 

2296. Tuomas ARCHER, jun., Dunston, near Gateshead, ‘‘ Improvements in 
apparatus for preventing explosions of steam boilers,”’ 

2297. Squire Diceve, Radcliffe, L hire, “ Impr 
weaving "—Petitions recorded 14th Uctuber, 1858. 

2302. GrorGe Davis, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the manufacture of gloves, and in the apparatus employed therein.”— 
A communication. 

23L7. George Frrevsson WiLson, Belmont, Vauxhall, Surrey, ‘* Improve- 
ments in preparing comp 1 taining sulphur, for preventing and 
destroying blight, mildew, and insects.”—J'etitions recorded \5th October, 








in looms for 





1858. 

2309. Firmin Joserpn Covion and Simon Goprrrom Ginavp, Essex-street 
Strand, London, ‘ Improvements in the process of ornamerting skin and 
leather.” 

2316. AxTHUR Dwuwny, Dalston-terrace East, Middlesex, “ An improvement 
in preparing marking compounds to be used on linen and other fabrics.’’ 
— Petitions recorded 1th October, 1858. 

2327. Joun Situ, Newport, Salop, “Improvements in rough-shoeing 
beasts of draught and burden.”—Petition recorded 18th October, 1858. 

2359. JoserpH WuitwortH, Manchester, Lancashire, “ Improvements in 
guns, gun-carriages, and ammunition,” 

2330. WintiaM FornereitL Batuo aud Everxe Moritz Baver, Salford, 
near Manchester, L hire, “Improvements in screws, worms, and 
wheels, and in machinery or apparatus for cutting the same."—/‘ctitions 
recorded 19th October, 1858. 

2345. Joun Wainweiout, Birkenhead, Cheshire, ‘‘ Improvements in 
ventilating houses aud other places.” 

2346. SAMUEL THoMAs CLARKE, Kildare-terrace, Westbourne-park, Middle- 
sex, ‘Improvements in apparatus for crossing bankers’ cheques and 
drafts.”—etitiovs recorded 20th October, 1858. 

2372. WittiaM Epwarp Newton, Chanccry-lane, London, ‘‘ Improvements 
in pumps.”—A communication.—etition recorded 23rd October, 1858, 

2376. JoserH JAMES Weicu and JowN STEWART MAKGETSON, Cheapside, 
London, “Improvements in the manufacture of scarfs for gentlemen's 





2379. Tuomas AstiworTH and Jossru AsuwortH, Pendleton, Lancashire, 
** Certain improvements in power looms for weaving.” 

2383. SteruEN Rossin Parkuurst, New York, U.S., ‘ Improvements in 
cotton gins.”—/etitions recorded 25th October, 1858. 

2406. ABkL HEywoop, Manchester, L hire, *‘ Improvements in ma- 
chinery or apparatus for suspendiug paper and woven fabrics to be dried.” 
—A communication, 

2409. WitLiAM Munro, Bartholomew-close, London, “‘ A new manufacture 
of capsules and other metallic articles.”—Petitions recorded 28th October, 
185s. 





2436. Witt1AM PALMER, New York, U.S., “Improvements in fire-arms.”— 
Fetition recorded 1st November, 1858. 

2439. Marc ANTOINE Francois Mennons, Rue de I'Echiquier, Paris, ‘‘ An 
improved combination fur the production of voltaic electricity and its 
application as a curative agent to certain parts of the human body.”— 
A communication.—Fetition recorded 2ad November, 1853. 

2477. Lovis Scuwarrzkorr and Ferpixand CarL Puiniprson, Berlin, 
“9 in h y for boring holes in rocks and minerals for 
blasting and other similar purposes," —/’etition recorded 5th November, 1858. 

2620. Epmunp ALFRED Pontirex, Shoe-lane, London, ‘ Improvements in 
external surface condensers.”— /’etition recorded 19th November, 1858. 

2740. Ricnarp Lamine, Haywards Heath, Sussex, ‘Improvements in 
purifying gas and in turning sulphuretted hydrogen, carbonic acid, and 
ammonia, ur their compounds, to profitable account.”— Petition recorded 
lst December, 1858. 

2774. James Brookes Fisuer and Joun Fisuer, Stourbridge, Worcester- 
shire, and James Birp, jun., Kingswinford, Staffordshire, ‘‘ An improve- 
ment in the doors and dampers of furnaces and other places where 
intense heat has to be resisted.”—/etition recorded 4th December, 1858. 

2788, JAMES GREENE ARNOLD, Worcester, Massachusetts, U.S.. ‘‘ Improve- 
ments in envelopes for letters and similar purposes,’’— Petition recorded 
6th December, 1858. 

2879. WILLIAM Mor@an, Witton-park Ironworks, near Darlington, Durham, 
* Improvements in the manufacture of iron.”— Petition recorded 15th De- 
cember, 1858. 

2087. THOMAS BELL, Plaistow, Essex, “‘ Improvements in purifying gas,”— 
Petition recorded 30th December, 1858. 

104, CHARLES NEALE May, Devizes, Wiltshire, “An improved heat in- 
dicator.”—/ctition recorded 13th January, 1859. 

147. WitutlAM Ne&wMay, Aston, Birmingham, Warwickshire, ‘New or 
improved furniture for window and other blinds,” 

148. Joun Foster, | t I h “Certain improvements in 








, . 
machinery or apparatus called ‘spinning frames’ and ‘ roving frames,’ 
employed for spinning and roving flax, tow, hemp, jute, and other fibrous 
substances,” —/etitions recorded 18th January, 18 1%. 

218 Joun Guy PrRooeR, Trinity-street, Cardiff, and Davip Daviss, Stuart- 
street, Bute Docks, Cardiff, Glamorganshire, ‘* Improvements in lanterns 
used on board ship to signal to the steersman,”—/etition recorded 24th 
January, 159, 

230. HeNry BReckNeLL and Joun Dyzr, Bristol, ‘ Improvements in cocks 
and valves."—etition recorded 25th January, 1359. 

249. Hexry Rawson, Leicester, “* Improvements in machinery for preparing 
wool and other fibrous substances. "—etition recorded 27th January, 1859. 

266. James M‘KENzIE, St. Martin’s-le-Grand, London, ‘* An improved 
method of operating ventilating valves, especially applicable to ventilating 
gas burners.” 

267. Joszru Martino, Stockholm, Sweden, ‘‘ An inodorous closet or com- 
mode.” —Petitwns recorded 20th January, 1859. 

282. Joun Hoskise, Catherine-terrace, Gateshead on-Tyne, Durham, and 
THomas Cock, Cleator Moor, veir Whitehaven, Cumberland, * Improve- 
ments in furnaces or fire-places.” 

286. Mary ANN WALKER and Ricuarp Waker, Graham-street, Birming- 
ham, Warwickshire, *‘ Certain improvements in the mauufacture of per- 





348. THomas Moss, Fleet-street, London, * Improvements in the f 
ture of paper and printing ink, suitable for bank notes, bills of exchange, 
and other documents requiring like security against being copied.” 

352. Doctor Erxst Baonicki, New York, U.S., “An improved syringing 
Spparatus, for curing leucorrhea, and similar sexual diseases.” 

354. Ropert Ritson RowNTREK, Kingston-upon-Hull, Yorkshire, “A port- 
able \ea-testi. ¢ apparatus.” 

356. Joun Batpry Repuax, New Palace-yard, Westminster, London, 

An improvement in the construction of carriage ways.” 


ission-caps and in the aj,paratus for effecting certain parts of the same.” 

— Petitions recorded lst February, 1859. 

302. Joun Buncuer, Birmingham, Warwickshire, “Improvements in the 
manufacture of eyes or fastenings for stair-rods."—/etition recorded 2ad 
Felrruary, 1859. 

326. Patrick Api®, Strand, London, “Improvements in apparatus for 

ing levels and measuring angles.” —Petition recorded 4/h February, 1859. 

333. Robert TinkLER, Penrith, Cumberland, ‘‘ Improvements in churns.” 





Pétion recorded 5th Februcury, 1859. 


352. Docron Ernst Bae@nickt, New York, U.S., ‘‘ An improved syringing 
apparatus for curing leucorrhe@a and similar sexual diseases,” —/etitioa re- 
corded 8th February, 1859, 


And notice is hereby given that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Uilice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued, 


*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


List of Specifications, published daring the week end 
pec 2oth February, 1859. ing 

1586, 8d. ; 1557, 83d, ; 1558, 7d. ; 1559, 4d. ; 1562, Od. ; 1568, 7d.; 1565, Od. ; 
1567, 5d. ; 1569, 3d.; 1570, 7d ; 1572, 3d. ; 1573, 3d. ; 1574, 6d.; 1677, 3d. ; 
1578, 10d. ; 1579, 6d. ; 1580, 6d. ; 1581, Gd. ; 1582, 3d, ; 1583, 3d.; 1584, 7d. ; 
1585, 6d ; 1586, 3d. ; 1587, 3d. ; 1588, 1s, 5d. ; 1589, 3d. ; 1590, 10d. ; 1591, 
Qs. 6d. ; 1592, 7d. ; 1593, Gd. ; 1594, 3d. ; 1595, Od. ; 1606, 3d. ; 1697, 3d. ; 
1508, 3d. ; 1599, 4d. ; 1600, 3d, ; 1601, 3d. ; 1602, 3d. ; 1603, 9d. ; 1604, 3d. ; 
1605, 7d. ; 1606, 3d.; 1607, 10d. ; 1608, 4d.; 1609, 5d. ; 1610, 3d. ; 1611. 5d, ; 
1612, 7d. ; 1614, Rd. ; 1615, Gd, ; 1616, 3d. ; 1617, 3d. ; 1619, 5d. ; 1644, 10d. ; 
1665, 7d. 


—————_— 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 

1761. J. Kixestey, Great Coram-street, Brunswick-square, London, “ Steam 
boilers.”— Dated 3rd August, 1858. 

Instead of constructing steam boilers of metal, which may or may not 
be jocketted (outside) with wood, the inventor proposes constructing 
boilers of wood of sufficient strength and thickness, which he can coat 
or line internally with any suitable non-combustible and impervious sub- 
stance. Or if he deeply imbeds the boiler in the earth instead of wood, 
he uses brickwork, plastic materials, or other impermeable substance 
other than metal. The wood is to be put together in staves, or pieces of 
analagous character, and secured by suitable hoops or binders, It will 
be necessary that the furnace for heating the water in these boilers 
should be contained within them, hence he purposes to have a case of 
metal or non-combustible material to contain the furnace, the same to 
be secured to the boiler so as to avoid combustion of the wood by a pro- 
jecting flange and strengthening rods.— Not proceeded with, 

1763. J. Grexnwoop, Rawden, near Leeds, Yorkshire, ‘‘ Steam-boilers and 
other apparatus for heating water or superheating steam,.”— Dated 3rd 
August, 1853. 

‘These improvements have for their object the obtaining a greatly ex- 
tended heating surface, For this purpose the patentee forms the plates 
of the flues or other heating surfaces of boilers or o:her apparatus for 
heating water of plates with deep undulations, except at the parts 
thereof where the separate plates are connected together, or to the 
angle iron by which they are held together, and he prefers that these 
undulations in the plates be to an extent such as to double the heating 
surtace thereof. He also forms the flue spaces through the boilers or 
other water heating apparatus of a deep undulating form, in addition 
to the plates thereof being of the undulatory character referred to, in 
order thereby to increase the heating surfaces thereof, and such un- 
dulating surtaces are also applicable when forming chambers or surfaces 
for the superheating of steam, or the heating of air, 

176s. J. Tayuor, Birkenhead, “ Pneumatic and hydraulic machines,” — 
Dated 4th August, 1853. 

This invention relates to the application of air or water as a motive 
power for working certain machines employed for raising, lowering, 
and transporting or otherwise moving weights, and consists in construct- 
ing a crab, winch, capstan, windlass, hoist, crane, traveller, or such like 
machine, for raising, lowering, hauling, transporting, or otherwise 
moving weights with gearing, and applying either one or more oseil- 
lating or stationary cylinders, which, being directly connected there- 
with, and contained within, or forming partof the same machine, and 
which cylinders are fitted with pistons and the usual apparatus, similar 
to steam engines, for transmitting the motive power employed, and con- 
verting the alternate or reciprocating action into a continuous circular 
motion, Instead of using steam, which is not applicable for certain 
purposes in certain situations, he employs compressed air which has 
been pumped into a receiver, and compressed to the requisite extent or 
degree by any convenient or suitable means, and such receiver and 
pumping apparatus may be erected in any convenient position away from 
the machine or hinery to be actuated; or he employs water, which 
is delivered to the cylinders or motive power engine under suitable 
pressure, producing, by the working of pumps, either immediate and 
direct, or by the pressure produced by the gradual pumping in or accu- 
mulation of water into a loaded receiver, or by the pressure due to the 
gravitating effect of a column of water connected with the receiving 
side of the cylinder or cylinders of the engine, and from which the 
fluid, after performing its duty, escapes. He employs any of the well- 
known means for supplying or transmitting the force or power requisite 
for the working of the engines connected with any of the machines 
before-referred to, and such source of power may bo placed in any con- 
venient position away from, or close to, the engine and machine to be 
set in motion; and where compressed air, or air under pressure, is 
employed, a receiver or reservoir is placed interveningly or inter- 

diately be the fj ping engine or source of power and the 
engine and machine to be set in action, by which means uniformity of 
motion is thereby insured. 








Cass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

1779. J. Leis, Welbeck-street, Cavendish-square, London, “ Machine for 
drilling and grooving the naves of wheels, and also to force the axle-box 
into the naves.”—A communication.—Dated 5th August, 1858, 

This machine is for preparing the mortices of the naves destined to 
receive the spokes of carriage wheels, to bore or screw out these naves, 
to force by pressure the axle-boxes to enter into the screw hole, and, 
lastly, to pierce the iron if required, This machine is composed of a 
frame supported by strong legs, and these again are fixed on a shaft 
which must be longer than the diameter of an ordinary wheel, It has 
a third prop or fulcrum in the shape of a moveable foot. This has a 
hasp or brace the same as the others, which by their size can receive 
wheels of a smaller diameter by means of a screw and iron bolts, The 
apparatus destined to carry the wheel auger can be moved on « dial or 
frame by means of a lever which mounts or winds up this apparatus 
when the wheel auger has made its hole in the nave. The wheel 
auger is moved by a system of wheels by means of a grvoved cylinder, 
on which a cogged pinion catches, which gives a rotary movement to the 
wheel auger. This is for the mortices, which thus prepared, by means 
of three holes made in their length, are afterwards easily finished by 
hand, When it is necessary to pierce the nave lengthways to 
receive the exile, to the orifice of the above-mentioned apparatus 
is adapted the screw auger armed with a cog wheel, placed 
horizontally in order to receive its rotary movement of the wheels 
above mentioned, and of the grooved cylinder. This screw auger 
is held in the orifice by mean of an adjusting screw. The driving 
in the axle boxes in the hole of the nave is done by means of a 
third apparatus, to which the cog wheel serving for the wheel auger 
adapts itself, and which consequently receives its movement in the same 
manner, The cog wheel is held on the rod of the apparatus by a screw 
traversed in its thickness by two bolts, which pass between the spokes of 
the wheel, and render its movement dependant on that of the rod 
serving as axle, This rod rests on the apparatus spoken of above, and 
is furnished with a metallic rundle in order to avoid the friction of the 





piecer, After having removed the fore lock and the rundiles, one of 
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is introduced into the 
orifice of the nave. One of the rundles is then placed at the top ex- 
tremity of the nave. The box, which is conical, enters a certain way in 
the orifice, and the fore lock placed on this box presses with great 
force, communicated to it by a system of wheels with fly-wheel. A 
part of this machine is made to receive naves of different sizes, and to 
raise or lower them for preparing the mortices according to their 


which is placed beneath the cog wheel, a rod 


diameter. This is done by means of two rods, the back one 
of which is screw-cut. This apparatus can be lengthened or 
otherwise according to the length of the naves. This is done 
by means of a lengthening screw moving in two little tenons, 


one of which is attached to the three-footed circular uprights, and 
the other, which is screw-cut, is placed on the beam in a hole 
made for that purpose. A screw of twenty-five inches in length is 
used to raise or lower the fixing lever when necessary, that is to say, 
according to the slope which the inner part of the mortice must receive. 
A rule divi‘ed in equal parts for measuring exactly the above mentioned 
slope: it must always have the lower part in front of the cxle on which 
the nave to be grooved either of a large or small diameter is fixed. 
The part of the apparatus denominated “ the three-footed circular up- 
right,” and a false three-foot, are both destined to maintain the nave 
beneath the fixing lever to be pierced by the screw auger. A crank 
serves alternately to move the wheel auger for making the mortices, and 
moving the screw auger. In the first case itis placed on a pinion in the 
middle ; in the other case it (the nk) is fixed on a pinion on the 
right. When required to force the axle box on the naves, if the wheels 
are of an ordinary size, the crank is used on the right-hand pinion ; if, 
on the contrary, the wheels are very large it is placed on the left-hand 
pinion, so arranged as to obtain the greatest possible pressure. An instru- 
ment functioning as a square serves to put the machine in place 
at once without groping. 
1799. See Class 4. 
1805, J. H. Jounson, Lincoln's inn-fields, London, ‘* Apparatus for working 
railway brakes.”~ A communication,- Dated 7th August, 1858. 
According to this invention the brake blocks, which may be sus 
pended in the ordinary manner to the whole or any number of the 
carriages of a train, are connected to suitable brake rods, which are 
disposed longitudinally beneath the carriaye framing, and are worked 
by T-headed levers with the T-piece downwards, the two opposite 
ends of the lower arms of the T-piece being connected by suitable 
links with the brake rods, whilst the upright arm of the lever is con- 
nected with a main actuating rod which extends from end to end of 
each carriage. These actuating rods are coupled in a peculiar manner 
hereinafter described, and may be actuated from either end of the train, 
It is preferred, however, to work the brakes from a small steam cylinder 
fitted for that purpose beneath the foot plate of the engine. The opposite 
ends of the several main actuating rods are each connected to a stud pin in 
the under side of an eccentric situate on each end of each carriage. The 
eccentric is connected by a universal joint with a hanging spindle, 
which is connected by a similar universal joint immediately below the 
platform or fioor of the carriage to a slort vertical shaft working in a 
fixed bearing in the carriage framing. ‘To this short vertical shaft is 
fitted a horizontal lever arm, which extends transversely across the end 
of the draw bar. 
which will enable the sliding motion of the draw bar to be imparted to 
the lever arm, and so partially turn the eccentrics. 
eccentrics of each carriage are connected by suitable eccentric straps, 
the rods of which are connected by a pin or bolt. The suspension of 
the spindles admits of the eccentrics bein ys when the 
main actuating rod is moved, for the purpose of applying the brakes; 
and the varying space between each carriage is allowed for by the 
partial rotation of the eccentrics through the action of the lever arm 
on the short vertical shaft in conjunction with the universal joints. 
1809. T. INGRaM, Bradford, Yorkshire, * Apparatus for operating railway 
brakes.”— Dated 9th August, 185s. 
This invention relates to a former patent dated 20th August, 1857, 
and cannot be described without reference to the drawings, 
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Cass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dre ssing Fabrics, &c. 
1547. J. Broaviey, Saltaire, Yorkshire, * Weaving.”’—Dated 9th July, Iss. 
One part of this invention has for its object means for giving motion 
to series of shuttle boxes arranged around an axis of motion now com. 
monly called rote shuttle boxes, For this purpose the patentee applies 
upon the tappet or other suitable shaft a disc or plate, with several tecth 
arranged concent ically upon the surface of the plate, the first beirg a 
single tooth, the next two, the next three teeth, and so on, according to 
the extent of change desired to be by them produced in the selection of 
shuttle, as from the first to the next of the series of shuttle chambers, 
or to the second or third, and there isa pinion with a number of 
teeth corresponding with the number of shutde chambers, and capable 
of being slided into gear with either the single tooth, or the two, or the 
three teeth, &. This pinion is placed upon a shatt which, by suitable 
gear, gives motion to the series of boxes. According to one arrange- 
ment the change in the direction of motion of the series of boxes or 
chambers is obtained by employing another set of these concentricaily 
arranged teeth on the opposite side of the surface of the dise or plate, 
and the pinion operated by the teeth in such plate is capable of being 
slided by the jacquard or other pattern surface employed to act in either 
of them, by which the alteration in the direction of motion is obtained. 
The pinion which takes into the teeth on the dise is shifted to the re 
quired concentrically arranged teeth by levers acted upon by studs or 
projections of different elevations upon a rotating cylinder, or by a chain 
of them passing over such cylinder, and the cylinder has rotary motion 
given to it in the working of the loom, But other pattesn surface may 
be employe And according to another arrangement, there are two 
other pinions on the axis of the pinion operated by the teeth in the 
plate, and forming part of this gear, either of which pinions is capable 
of being locked to communicate motion to the series of shuttle chambers, 
so as to obtain variation in the direction of motion of them. Secondly, 
the improvements relate to so arranging parts in connection with rotary 
shuttle boxes operated by straps or bands that when, by the sticking ot 
the picker or other derangement, a stopping of the working of the series 
of boxes takes place, the pulley wheel operating such band may be per- 
mitted to slip so as to prevent breakage. For this purpose, su*h pulley 
wheel, in place of being tixed to its axis, is tree to turn thereon, and is 
caused to rotate with it by spring pressure acting against projections, or 
in such manner as to admit of yielding of the parts, and permit the 
pulley wheel to slip without injury to the mechanism. Thirdly, the im- 
provements relate to the construction of series of rotary shuttle boxes 
or chambers in order to give additional strength thereto, For this pur 
pose the patentee forms the inner end plates thereof, or those next the 
batten, with projections to embrace, and thereby give firmness to the 
framing forming the side walls or partitions of each shuttle chamber. 
Those side pieces will thus be better able to resist the strain exerted 
when from any cause the picker sticks in a chamber. Fourt!ily, the 
improvements relate to means of obtaining pattern surtace for ope rating 
to select rotary or other shuttle boxes, and which is also applicable as 
the selecting means for other purposes in weaving. The patentee applies 
pegs, studs, or other projections or perforations, in the sides or surfaces ot 
a cylinder constructed as a jacquard cylinder, and in manner such as is 
now sometimes employed in using such pattern surfaces, But in place 
of applying such cylinder in a horizontal dire ction, and causing it to 
rotate to present a fresh square for each change, he applies a sufficient 
number of pegs, studs, projections, or perforations along each surface for 
a series of changes, and gives motion to such cylinder endways till all 
the changes of pattern on one surface have been made use of, ‘and then 
he turns this cylinder partially round on its axis, so as to presenta fresh 
side or surface of pegs, studs, or perforations, and he causes the eylinder 
to move endwise, then by preference in the opposite direction, till that 
surface is exhausted, and so on with each surface. In place of the end- 
way motion being given to the cylinder, the same effect may be obtained 
by causing the instrument or instruments upon which the cylinaer 
Operates to move endways, He also forms the series of changes in 
spiral lines, in place of verticaliy on the cylinder. 












































Fitthly, the improve- 


ments relate to apparatus for stopping the loom when weft tails, as 





1596. 








} 
| 





1799. 


1817. J. 


1843. 


18!0. 


Guns, Swor 


13847. 


adapted to picking successively from the same side, or what is called 
pick and pick. For this purpose the lever operating the weft fork or 
feeler at each side of the loom is jointed at that end next the cam or 
tappet by which it is operated, and is acted upon to throw it into or out 
of the way of its cam or tappet simultaneously with throwing into or 
out of gear of the respective picking apparatus. Sixthly, the improve- 
ments relate to means for selecting the order of picking. For this 
purpose hinged or other moveable nose pieces are applied to act upon 
the cone or arm of each picker axis, and they are held in position, or 
kept out of position for operating, at the times desired, by sliding pieces 
acting between the moveable noses and other unyielding surfaces, and 
these sliding pieces are brought into, or taken out of, position by jacquard 
or other suitable pattern surface. 

W. A. GiLpes, South-street, Finsbury, London, *‘ Covering cotton, 
woollen, and other thread with silk, and the a paratus connected there- 
with.”—A communication.—Dated 15th July, 1858. 

The inventor applies 2 basin or vessel containing water, in which the 
looms are placed, and which wind round a thread of cotton, wool, or 
other fibrous substance, from a bobbin placed in front of the vessel. The 
thread enters the water and passes out through the cocoons, being 
guided by an iron wire placed transversely in the water, where it forms 
a hook at the part required to keep the thread perpendicular, with a 
hole or eye in a suitable plate or stem (instead of the iron wire a tube 
may be employed), When the cotton ihread has been joined by the 
cocoon threads, it passes through a hole or eye, and, at the same time, 
rolls over a spindle receiving a rotary motion round itself, This 
motion is obtained by means of a hollow cylinder put in motion by a 
strap or band. This cylinder forms part of a framing, which follows the 
same motion, and revolves on a bolt or pin firmly fixed to beams. This 
bolt is furnished at one end with an endless screw cogging with a wheel 
mounted on an axle adapted to the framing. At the extremity of this 
axle is a cog-wheel communicating its motion by means of an inter- 
uiediate gearing to another cog wheel underneath, which transmits it to 
a cylinder on the same axle, and which, being in contact wich the 
spindle, causes it to rotate, and the thread to coil round it. To obtain 
a regular rolling of the thread over the spindie a small guide is 
employed, which consists of a hollow cylinder fixed by supports to the 
framing, and furnished internally with a double screw thread turned in 
opposite directions, and put in motion by cog-wheels. This hollow 
cylinder is provided with a small groove, permitting the introduction of 
arunner which takes into the screw thread. When the serew turns, 
it tends to draw the runner round with it, but being prevented from 
turning by the cylinder, it is obliged to move in a longitudinal direction, 
and in this way itarrives at the extremity of the screw, where it stops ; 
but as the screw continues turning, the second screw thread takes hold 
of it, and causes it to go back again. —Not proceeded with, 











CLass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Se. 
J. Swit, jun., Coven, near Wolverhampton, ‘ Agricultural steam 
evugines and locomotive steam engmes to be used on common reads,”— 
Dated 7th August, 15.0. 

The patentee claims, Firstly, supporting the boilers of agricultural 
steam engines and locomotives to be used on common roads upon centres, 
or upon an axis situated in a horizontal plane, and transverse to the 
length of the boiler, the said centres or axes being situated underneath 
the boiler, or consiaerably below the centre of gravity of ihe boiler 












when the said boiler is tilled with water to the ordinary water level, 
Also connecting one end of the said boiler with the framing of the 
agricultural or locomotive engine by a screw, or otherwise, so as to per- 
mit of the Jevel of the boiler relative to the level of the framing being 
Secondly, a mode of connecting the wheels which con 
icultural engine, 


easily changed, 
stitute the driving wheels of a locomotive, ov of an ¢ 
when the said engine is made locomotive, by means of a clip or clips 
connected with the shaft or axle, the said clip or clips being made to | 
grip the naves of the wheels, 








PickrorD, Mark-lane, London, ‘‘ Manure.”—Dated 9th August, 
135s. | 
his invention consists in treating fish and marine and other animals 
or animal matter, seed, weed, &c., with diluted sulphuric or other acid, 
in pans or tanks lined with lead, and steam injected, so that it is boiled | 
x with the same blood, in its natural state or 





under pressure; also mixir 
dried, and also boiling or mixing there with Sombrero phosp ates, or | 
crust guano, from the Sombrero Island; also bviling or mixing the | 
Sombrero phosphate guano with ammoniacal liquor, or animoniacal refuse | 
| 
| 
} 





from the gasworks made in the process of refining or purifying gas; 
also mixing with the Sombrero phosphate guano, bone, or gas sulphates of 
ammonia, in solution or otherwise, with sulphuric acid, and as dryers to | 
use gypsum; also in the before mentioned boiling process under pressure, | 
collecting the tatty or oily products and all gases arising during boiling | 
under pressure or otherwise, to be passed through chambers or chests 
tilled with animal charcoal or other disiniectants, then into the furnace, 
so that no smell or other nuisance shall be caused thereby. Peat or log 
ash, or charcoal may be used if required.—Not proceeded with. | 
H. Smiru and J, W. Asuby, Stamford, ** Improvements applicable to 
haymaking machines, wherel such machines are rendered useful for 
other agricultural purposes.”"—Dated 12th August, 1853, | 

This invention relates in the First place to an improved mode of mount- 
ing the tine cylinders or barrels of haymaking machines, and of arrang- | 
ing the gearing for actuating the same, the chief object of this part of | 
the present invention being to obtain the reverse rotary motion of the tine 
eylinders (when desired) in a simpler and more convenient manner 
than heretofore. The Second part of this invention relates to the appli- 
cation to the teeth tines of haymaking machines of moveable bars | 
provided with sharp cutting edges, and also short teeth or tines for the } 
purpose of extending the use of the implement and enabling it to cut off 
the tops of thistles or weeds, and also of breaking up light clods of 
earth or manure. The inventicn cannot be described in detail without 
reference to the drawings. 
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CLass 56.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles. Drain Pipes, and | 


House Fittings, Warming, Ventilati gs we. 


H. ChLaytox, Upper Park-place, Dorset-square, ‘* Macl 
manutactu: ing bricks, tiles, &e.”’ Dated 9th August, 858, 
In order to give the alternating motions and periods of rest to 


nery for 


the 
rollers applied to or in cies, or to expressing oritices, when expressing 
clay or brick-earth, a cam is applied to the main or driving shaft. This 
cam is arranged to move the pulleys which drive the bands, so that th 
may alternately gear with, or be carried round by, the upright shaft on 
which they are placed, the one pulley allowing the shaft to turn within 
it when the other pulley is held by, and carried round with, the shatt, | 
The two pulleys by two bands give motion to two screw shacts, each of 
which gives motion to two screw wheels, which are fixed on the axis of 
the pplied to or in the dies or moulding orifices of the machine. 
In to sustain guide the end of the bar to which tie cutter | 
wires are strained, a bridge is fxed across the cutting frame, the upper 
surtace oi which is formed to a curve corresponding with that described 
by the bar. On the end of the bar a roiler or truck is 
runs on the surface of the bridge. The wires are 














rollers 


oraer ana 





»plied, which 
iitened by means 
ot screw nuts, which receive within them the stems or short rods to 
which the are attached, These short 
through the bar in square or angular holes, which prevent their turning | 
in the holes, and the screw threads are cut at the four angles of the 
short arms or stems, 





ends of the wires rods slide 


CLass 6.—FIRE-ARMS. 
Cannons, Shots, Shells, Gunvowder, I plements of War 
or jor Deper ces, Gun Carriage a we. F i 
F. J. Mancéavx, Paris, * Fire-arms.”—vDated 13th 
This invention consists in forming stocks for guns, pistols, and other | 
fire-arms, of a co..bination of wrought-iron or other metal, wood, | 
and leather, The patentee prefers to use thin wrought-iron plaie as the 
most suitable metal. He bends and tashions it into the form of stock 
to suit the arm for which it is intended. All that part in front of the | 
lock which supports the barrel is open, and dished or curved to receive a | 








181: 





block of wood hollowed out at top for the barrel to lie in. The butt-end 
of the stock is furnished on the inside with strengthening pieces to pre- 
vent the sides collapsing. A sheath of cowhide, or other suitable 
leather, is stretched in a damp or wet state over the metal and wood, 
and a barrel is forcibly pressed down on the leather over the fore part 
of the stock to cause it to assume the exact form of the stock. The 
open ends of the leather sheath are turned in and secured over the 
butt-end of the metal frame. The leather is heated and plunged in a 
bath of melted wax, and after being thoroughly saturated, the wax is 
drained off and the leather polished by brushes. A solid butt-piece of 
metal is screwed on to the open butt-end of the metal frame. The lock 
is contained in the hollow of the stock and is held by screws; a trans- 
verse screw bolt passing through a hole formed in a block in the bottom 
of the breech end of the barrel keeps the barrel in place. A metal 
plate is screwed on outside the leather to receive the friction from the 
workiug of the hammer of the lock, 

T. G. PENGELLY, Waltham-cross, Hertford, and H. Brown, Enfield- 
ghway, “‘ Apparatus for straightening gun barrels’ — Dated 13th 
August, 1858. 

This invention comprises a very elaborate arrangement and combina- 
tion of parts, by means of which the inventors straighten gun barrels 
without de g or denting the outside of the barrel, as in the ordinary 
way, or striking or bruising the inside of the sane by chance blows.— 
Not proceeded with, 











1871. J. WeestEr, Birmingham, “ Projectile.”—Dated 17th August, 1858. 


This invention consists of a projectile having an external figure re- 
sembling that of the Minié bullet, and having a hole in its axis, which 
said hole is rifled, or has a series of helical grooves or planes formed 
therein, The effect of the said rifled hole is to give the projectile a 
rotary motion as it progresses through the air.—Not proceeded with. 





Cass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of’ Dress, &c. 


1806. A. V. Newton, Chancery-lane, “‘ Pianofortes.".—A communication.— 


Dated 7th August, 185s. 

This invention relates to a former patent, dated 1st November, 1855. 
The objects of the present improvements are to leave the sound chamber 
(the space between the sound board and the thin vibrating bottom 
board), as described in the former specification, move free from obstruc- 
tion, and still further to improve the tone, and simplify and cheapen 
the construction of the instruments, and to materially reduce their 
weight. These results are obtained by dispensing with the main and 
heavier parts of the wood framing, and bringing the framework and 
bracings which sustain the puil of the strings, and which are to be 
made in a compact and efficient form, as near to the strings as is practi- 
cable. This sustaining power consists of metallic framing placed 
either wholly on one side or the other of the sound-board, or partly on 
one side and partly on the other, according to the kind of instrument to 
which it is to be applied, or the taste and judgment of the maker, ard 
still further by securing the thin vibratory board which forms one side 
of the sound chamber, and the only back or bottom of the instrument, 
directly to the outer case of the instrument, giving it a slightly outward 
curved form to increase its reverberating power. In erder to give it a 
secure fastening the bottom board of the sound chamber may be 
attached to strips of wood glued in the inner side of the case, or toa 
light inside wood frame as may be required by the kind of instrument. 
When this board is applied to grand or semi-grand pianofortes it is pre- 
feravble to extend it forward only to the lyre. In squares, uprights, 
and cabinets, and those of like form, it should extend over the whole of 
the underneath or back surface of the instrument, to get as great a 
reverberating surface as possible. The sound-board (proper) is to be 
attached directly to the inner sides of the case where the formation of 
the instrument will admit of it, or partly to them and partly to light 
iron or wood trames, plates, or strips where the complete attachment to 
the case is not admissible. The sound-board is connected to the under 
or back vibrating board by one, two, or more sound posts, to ensure 
sympathetic action,—Not proceeded with. 








A. H. Wititams, Cornhill, London, ‘ Fastenings : sr porte-monnaies, 
—Dated 9ih August, i8d3. 

This invention consists in fitting to the tongue or flap of the case or 
periurated plate, or in making apertures or holes in the tongue, and in 
causing a stud or button pressed upon by a spring and attached or held 
in the side of the case to enter one or other of the perforations in the 
plate, and thus keep the plate closed and fastened until the pressure of 
the spring is removed, Or the position of the spring and stud and 
perfurated plate may be reversed.—Vot proceeded with. 


18i8. A. Bancnou, St. Augustin’s-road, Caumden-town Middlesex, ‘‘ Fasten- 


ing the heeis of boots ant shoes.”—A comumunication.—Dated 
luth August, 15 3, 

This invention has for its object an improvement in the mannfacture 
of boots and shoes, and consists in employing a more perfect mode of 
fastening or joining the upper leather of and shoes to the ex- 
terior and interior svles, which is effected by means of a threaded nail 


or spindle. 


svits aud 


boots 


—CHEMICAIL.—None. 


CLAss 








Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Liectrical Apparatus, Galvanic Batter: 











Isil., W. SMiru, Moutrose-villas, Pownall road, Dalstou, ‘* Compound for 
coating or ist ing electric telegraph wires, aud for coating other sur- 
faces.’ —Dated Ytu August, 1853, 


The granting of this patent having been objected to, and thus delayed, 
the Lord Chancelior has been petitioned for an extension of the time 
allowed tor filing the specification, Tue documents relating to the in- 
vention cannot, therefore, be seen. , 








W. Srence, Chancery-laue, Loudon, “ Precipitation of purple colour- 
ing matter by ch.oride of calcium,’ A communication.— Dated 9th 
Auyguat, lsds. 

in this imvention metallic oxides are used, and particularly lime in 


The colour is ex- 
tracted and developed according to the process described in the speciti- 


the state of a salt, but with quite another object. 


cation of a patent granted to the present patentee, as the receiver of a 
communication from luwprovements in the production and 
application of 4 material called French purple, and in the process em- 
ployed in obtaining it,” and bear date the Ist of May, 1851; then, in 
order to extract and separate the violet colouring principle or agent in 
its purest state, and freed from the pale red colouring matter which ac- 
companics it, there is added to the ammoniacal coloured liquor a suit- 
e quantity of chloride of calcium, which gives rise to 2 double decom- 
First, an insoluble precipitate which cont.ins the violet 
matter; and, Secondly, a solution more or less coloured, in which is 
found all the pale red matter. The precipitate is gathered or collected 
on a filter, washed with hot or cold water, then dried with care, and 
the external characteristics a licht indigo, susceptible of 
becoming coppered when rubbed with the nail, and only to be distin- 
guished from indigo by its violet colour. It is in this form it is supplied 
For its use in dyeing it is sufficient to dilute 
it with suitable proportions of water and quantities of acid necessary to 
saturate the lime which is found in it. The acids whict may be used 
ior the purpose are principally sulphuric and oxalic, althouga any acid 
may be employed which is of sufficient energy to seize upon the base. 
18.9. M. HE sky, Fleet-street, London, * Production of saltpetre, aud the 
preparation of materials for the purp communication. —Dated 
iUtu August, 1393 
Accoruing to this invention nitrate of soda is treated with caustic 
which is never free trom 
y be obtained by utilising 
d of precipitating potassa 
The process also embraces the production of 
The inventor proposes to prepare potassa by causing 
hydrotluosilicie acid to act on ashes of vegetable substances, especially 
the pulp and articles of beetroot. and to prepare soda by causing hydre- 
fluosilicic acid to act on sea-salt, or chloride of sudium.—Jot proceeded 
ith. 


abroad, for * 








position ; 





presents al 





as an articie of commerce, 











potassa direct, instead of with a salt of potass 








extraneous matters 
the property pec 
from its solutions, 
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ark.road, Regent’s Park, London, “‘ Coating com- 
et Eat Bone Bw from nine animal and vegetable substances.” 
—Dated 10th August, 1858. : ; 

This invention consists in the application of the metals zinc, tin, and 
lead, or their oxides, singly or in combination, when added to any 
adhesive or cohesive substance, so as to form a coating composition to 
be applied to the sides and bottom of iron vessels for preventing the | 
attachment of marine animal or vegetable substances. 

1898. J. G. Apron, Wilson-street, Finsbury, London, “ Wire ropes or 
cables.”—Dated 1ith August, 1858. ’ : y 

According to the usual method of making submarine telegraphic 
cables they are covered externally with strands made of wire, and 
twisted or laid round the internal core in one direction. These wire 
strands are intended as a protection for the internal core; but the 
inventor has found by experience that when a heavy strain is put on a 
rope or cable so made the tendency is to straighten and elongate these 
strands, and in so doing they become drawn out, and thereby, to a 
certain extent, untwisted; and when this tendency to untwist is 
extended over a considerable length of cable suspended from a ship, the 
untwisting of the outer strands is very apt to weaken the cable, and 
render it liable to fracture. In order to obviate these objections he 
proposes to divide the wire strands into two sets, which shall be laid 
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THE IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 


(From our own Correspondent.) 
The Demand from India and the States: High Freights to India—Pia lnon 
Trape—Improvep Meruop or Maxine Vic Inon: Mr. Onions’ Pants} 
Experiments by Mr. Blackwel—Meta.uirerovs Exports: Board of Trade 
Returns—Coau TRaDS—Coiiers’ StRiKE: Jfeeting of the Men—GENERAL 
‘TRADES OF BIRMINGHAM, WOLVERHAMPTON, AND THEIR DisTRicTs — DURTON 
Berr axp INDIAN FReiIGHTS—WOLVERHAMPTON GAs Company—LANGTON 
Gas Company: Competition and Prices—PRopos—D ALTERATION IN THE | 
RecisTRaTIon oF Destigxs AcT—Aston Hatt: £10,000 Wanted—Bir- | 
MINGHAM ScHooL oF ART: Annual Meeting—A Local ARTIST AND Poet: | 
His Productions—OnNaMENTAL TiLes: Jmproved Method of Manufacture — 
Boot-stircHina Macninery: Resistance by the Operatives of Northampton | 
and Stafford—TKe MipcanpD Facrorigs AND THE Act, 

Or the South Staffordshire iron trade as a whole, it may be said 

that fewer orders have been received this week than were to hand in 

the week preceding our last. | 
In the home and continental trade they are absolute necessities 





round the internal core in opposite directions. — Not proceeded with, 
1848. C. L. Lieut, Pall Mall East, London, “ Electric telegraph ropes.’ 
—Dated 13th August, 1858. ae | 
This invention consists, First, in winding the copper or other con- | 


ducting wires of electric telegraph ropes or cables round a ceutral core | 
of gutta-percha, or other suitable material; and, Secondiy, in winding | 


the outer protecting wires or strands of any suitable protecting material 
of such ropes and cables in two layers or sets, one layer or set being laid 
in a direction contrary to that of the other. 

1861. C. D'Neiit, Manchester, “ Manufacture of artificia! gums from starch, 
farina, and other amylaceous substances, and in apparatus for such manu- 
facture.”—Dated 14th August, 18 3. 

This invention consists, First, in subjecting starch, farina, and other 
amylaceous substances to the chemical action of muriatic acid gas or 
other acid gas or vapour, or gas or vapour becoming acid during the 
process, the said substances so acted upon being heated to a proper 
temperature either before or after the admission to them of the gas or 
vapour employed. Secondly, in the following apparatus for effecting the 
aforesaid purposes:—starch, farina, or other amylaceous substance, is 
inclosed within a cylindrical or other conveniently formed chamber, into 
which the gas or vapour employed is admitted, and which is surrounded 
by another chamber heated by steam or other convenient agency, for 
the purpose of imparting heat to the said awylaceous substance, w hich 
is stirred about by revolving arms or other movers within the mner 
chamber, in order that it may be more uniformly heated. 


Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1468. H. Greaves, Westminster, London, ‘* Moulding, casting, and coating 
metal artichs.”—Dated 29vh June, 1893. 
For the purposes of moulding and casting the inventor makes use of 
a horizontal frame, supported and capable of being caused to revolve 
upon or with a vertical axis, This frame is situated above a correspond- 
ing bench or suriace, upon which the moulding boxes or flasks em- 
ployed may be caused to rest when required. The moulding boxes or 
flasks are suspended or otherwise attached at suitable intervals to the 
outer part or circumference of the frame, the size or diameter of which 
is made proportionate to the number and size of the boxes or flasks 
employed. These boxes or flasks are constructed with gudgeons, which 
rest in corresponding bearings, suspended from or attached to the 
frame, and thus allow of the boxes or flasks being turned over while 
supported thereby. The pattern of the article to be moulded is placed 
upon a moulding board, which rests upon the bench or surface before 
mentioned. The moulding box is then lowered down upon, and attached 
to the board, and the sand rammed in. The box is next raised clear of 
the bench, by an arrangement provided for the purpose, and turned 
over so that the moulding board comes uppermost. The box is then 
again lowered, so as to rest upon the bench, and the moulding board 
removed. A second box or flask is then placed upon the first and 
rammed up, after which the top box may be taken off, the pattern re- 
moved, and the top box replaced in the ordinary manner. The frame 
is placed so that one side is situated near to the mouth of the cupola or 
furnace from which the articles are to be cast, leaving the remaining 
portion with its boxes available for the operations of the moulders., In 
using the apparatus, the boxes after being filled are raised clear of the 


bench, and the frame swung round, so as to bring them successively | 


opposite to the cupola or furnace, where the metal is run into them 
They are subsequently emptied, and by the rotation of the frame again 
pass into the moulder's hands to be refilled, and again moved round to 
the casting point as before. A board or screen is interposed between 
the furnace and the points at which the moulders have to work. The 
rotation of the frame may be effected either by manual or other power, 


as may be thought advisable. For coating articles with either a metallic | 


or other substance, he makes use of a frame, or series of arms, revclv- 
ing upon or with a horizontal axis, beneath which is a vessel or cistern 
containing the coating material in a fluid state. The articles to be 
coated are suspended at intervals to the upper part of one side of the 
frame, which, being made to revolve by manual or other power, causes 


the articles to pass through the fluid coating, and to emerge therefrom | 


at the side of the axle opposite to that at which they entered. They 
are then detached, and at once deposited in a carriage brought close up 
to the frame for the removal as desired.—Not proceeded with. 
1470. W. S. Wneatcrort and J. N Smirn, Manchester, “ Locks, fastenings 
or safeguards,” ~ Dated 30:h June, 1858. : 
This invention consists in placing in the interior of the safe or 
receptacle, in connexion with the inner side of the door, an apparatus 
acted upon by an elastic s, ring or other similar power, worked ia the 
same manner as the movements of a timepiece, the working parts of 
which are connected to the bolts of locks, or to simple catch bolts alone, 
or any other fastenings that may be applied for the purpose ot security. 
The inventors apply a series of levers and notches fixed in such positions 
as to be in connexion with the fastenings or bolts, and also fix a dial or 
indicator to be acted upon by the said apparatus, the winding up and 
setting of which will indicate the exact or desired time of liberating the 
bolts or fastenings. Or it may be used merely to close the aperture or 
keyhole after the withdrawal of the key until the appointed time tor it 
to be opened.—Not proceeded with. 





ALLoys or ALUMINIUM AND Inon.—Mr. S. B. Rogers, writing 
to the Mining Journal, calls attention to an alloy of aluminium and 
iron. “ By fusing highly carburetted steel with alumina a peculiar 
alloy results, which in fracture is white, granular, and brittle, and 
which on analysis gives 6-4 per cent. of alumina. On melting sixty- 
seven parts of this alloy with 500 of steel, a compound was obtained 
containing about °8 per cent. of alumina, and which possessed all the 
characters of the best Bombay wootz steel; and, like it, when its 
surface is polished and washed over with dilute sulphuric acid, 
exhibits the striated and wavy appearance called damask, for which 
the celebrated sabres of Damascus are remarkable, and which renders 
it probable that those kinds of sabres are made of wootz. Steel 
alloyed with alumina in very small quantities is found to commu- 
nicate to it great hardness, strength, and body, and consequently 
density, without in the slightest degree injuring its homogenity, or 
impairing its susceptibility of receiving a good polish. Mr. C. San- 

erson remarked, in a paper read at a meeting of the Society of Arts 
Pe months ago, that some specimens of steel recently made by Sir 
: aries Knowles, * possessed greater density than any samples of 

ha article w hich ever came under his (Mr. Sanderson's) observa- 
tion.’ This is in the full corroboration of the principle that aluminium 
in combination with steel greatly improves its quality, and augments 
os ang for in the manufacture of steel by the process adopted 
by ir C. Knowles, alumina, under the name of kao in, is admitted 








only that induce the forwarding of specifications. The prevailing | 
uncertainty respecting the early future of the continent, continues to | 
exert a most injurious influence upon these markets. In those direc- | 
tions masters may be said to be living upon the past. Our two best 
customers, however—India and the United States—have large and | 
| increasing requirements, which only the British iron trade can | 
supply. The Americans are ordering pretty freely, and seem per- | 
suaded of that which is really so, that in prospect of the demand 
which must ere long spring up for iron, to secure, if possible, large | 
consignments at present rates, would be a good investment of 
capital. By this week's advices from the States we are assured that | 
| no alteration in the tariff will be made this year. With India even | 
| more might be done in iron and general goods, if the freights were 
| not so high. To Calcutta they are higher now than they have been 
for the past twenty years. Lron, which could have been taken years | 
avo at 15s. to 25s., has been fetching during the last month 450s, and 
60s., and even as high as 80s. has been paid for heavy machinery. 
Taking the average of the month at 50s., such a surcharge on iron 
bears too great a proportion to its cost to encourage speculative ship- | 
ments of that article beyond a very limited extent, whilst it is well 
known that many merchants are withholding orders for the present 
| until rates are lower. | 
Pig iron is slow of sale, and cannot be correctly reported at worth 
| more than £3 1s, (real value) for good hot blast. 
| Messrs. Blackwell and Son, of Dudley, are reported to be altering 
| one of their blast furnaces to carry out the process of smelting 
| patented by Mr. John Onions, of London, which consists. first, in 
| making use of the heated air, gas, and smoke, and other volatile 
| products passing from the boiler furnace and other tires, by apply- 
ing them at the tuyere of the furnace, for reducing iron ores; and, | 
| second, in the application of smoke, pulverised or ordinary-sized 
fuel of any kind whatever, in those parts of the furnace known as | 
the crucible the boshes, or near the bottom of the shaft. The ad- 
| vantages of Mr. Onions’ plan are thus described :—~ First. For the | 
| purpose of better deoxidising the iron than heretofore, by intro- 
ducing the fuel or carbon in the most advantageous form for com- | 
bining chemically with the oxygen of the iron, which is at the same | 
time in the best state with regard to temperature. for giving off its | 
oxygen. Second. By applying the fuel in this advantageous form | 
a great saving is elected, since all of it is made available for the 
purpose it is required. Third. By making use of the heated air, 
| gases, smoke, and other volatile products proceeding from the boiler | 
‘furnace and other tires, it is supposed that the necessity 
| for an ratus for heating air purposely, or the heating 
apparatus for what is called the hot blast, will entirely 
—or at least in a great measure—be dispensed with.” Pre- 
vious experiments on a small scale at Ebbw Vale are supposed 
to have been sufliciently satisfactory to induce Mr. Blackwell to test 
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DISTRICTS. ; 


| it was last, and prices are a shade easier. 


Sovrm Starronpsuine Inon TrapE: Condition unimproved in the past Week: | at Kingshill, between Wednesbury and Darlaston. 


jon strike till their demand was conceded, 


— 


OF | to hardwares and cutlery ; while the exports of saddlery and harness 
OTHER | India were more than doubled. 


The coal trade of South Staffordshire is less active this week than 


On Tuesday an open-air meeting of colliers on strike was held 
The meeting 
was almost confined to the men in the employ of the Messrs. Lloyd, and 
numbered between 250 and 300 out of the 800 who are said to have 
left for an advance of 6d. a day, namely, from 2s, 9d. to 3s, 3d. 
Their notice expired on Saturday night. A number of Messrs. Adden- 
brook’s men, and those also employed by Mr. Mills, both of Darlaston, 
are also on strike. Joseph Linney presided and opened the meeting 
in brief terms, John M’Caffery then spoke at length, urging to 
unity, and in particular a connection with the Colliers’ Union of 
South Staffordshire, by virtue of which they would be more likely to 
obtain remunerative wages and aid for themselves and families in the 
event of sickness or death. Their employers would do their utmost 
to prevent them from uniting. He was himself an illustration of 
this. Because of the prominent part which he and a few others took 
during the last strike, they were now refused work. That illiberality, 
however, he should not allow to effect his silence; he was now more 
than ever determined to labour to secure his own and his fellows’ 
rights—a fair day's wages for a fair day's work, treatment which 
industrious men merited, and an ability to spend their hard-earned 
money how and where they pleased. Mr. W. H. Miller next spoke 
amidst much applause. At the commencement of the movement it 
was said that they would do no good, and would be unable to make 
anything out of the colliers. He must take credit to himself, 
however, for having been the means of inducing several colliers 
to abstain from expensive and pernicious practices with reference 
both to the pipe and the jug; and to save the money that before they 
spent in that way. He was willing to continue his help of the 
collier if the collier would help himself; and no amount of gibing or 
persecution would stop him. He was not a stranger to either, 
Seventeen years before he had been imprisoned in Manchester for 
saying less than he had said in South Staffordshire when endeavour- 
ing to get the Ten Hours Bill for the factory-operatives. Petitions 
on behalf of such a bill for miners would soon be in that district ; and 
if they would only exert themselves to the utmost, he thought they 
might get such a bill this session. Jackson, another speaker, said 
that the men at Westbromwich or Oldbury, who also had given 
notice, had resolved to continue working; but they were at the same 
time willing to contribute to the support of the Wednesbury and 
Darlaston men, if they, on the other hand, should resolve to continue 
on strike. A resolution was then passed, pledging the men to remain 
Afterwards a large 
number of rules of the Union were sold at ld. each, In the after 
noon of Tuesday a similar meeting was held at Darlaston. It is by 
no means probable that the men will succeed in their efforts to obtain 
the rise. Messrs, Lloyd have a stock of coal and coke that will last 
them six weeks, and enough stone to meet their probable necessities 
for six months, 

rhe general trades of Birmingham and Wolverhampton are in 
sympathy with the iron trade. ‘The week has not produced an ac- 
cession of many orders. Considering that the travellers must, on 
this journey, be sending home the orders for the country spring 
trade, the sheets that have hitherto come to hand are not of the 
value that it was sometime ago expected they would be. Still the 
Indian and United States markets continue to supply numerous and 
valuable orders; and the defensive preparations of Government 
in regard to both branches of the service are atlording employment 
in several trades. The best lockmakers are well atid with 
orders; amongst the mass of the operatives, however, who execute 
at their homes orders given out by the factors, there is by no means 
an abundance of employment. The tin-plate workers are tolerably 
but not actively employed. The improvement reported in the hollow- 
ware trade last week has become more marked in the past few days, 
In builders’ ironmongery generally the trade is not brisk. As 
it respects the home trade, the same may be said of the lamp and 
chandelier trade. In both departments of the steel toy trades the 





the process to the present extent; than Mr. Blackwell no one would | manufacturers are pretty well supplied with orders; some of the 


be more likely, as no one would be better fitted in the iron trade, to | 
take such a step. Either by that of Mr. Onions, or by some other 
process, there can be no doubt that the valuable combustible gases 
that are being wasted by the existing methods of calcining and 
afterwards transmitting the iron ore into iron in open heaps, and in 
the blast furnace fed from the top, must at no distant date be turned | 
to practical account, to the improvement of the quality of the article | 
| and the lessening of the cost. | 
From the Board of Trade returns for December and the past year, 
| the iron trade of the year may be thus swnmarised :— ; | 


Pig Iron. Iron. Iron 


Prussia .. «2 «2 oc of of 

Holland .. «2 se ce 8 

Framce .2 «2 «6 of se se es 

Hanse Towns .. se «+ «os 

|} Sardinia .. .. «+ ef «+ es 
PRGER. sc ce se co 00 66 ¥ 

| Austr ° 

| United States .. oo se os 

| British North America oo ee 


£171,624 | £158,391 


ijl, 






576,443 








97 
220, 395 
Other countries.. .. 0 «. «+ « | 1,689,135 

t | 


These returns demonstrate how good a customer India is to the 
British ironmaster and other manufacturers. They show that India 
took the largest amount of British manufactures during the year, the 
United States ranking second in this respect, and the Australian 
colonies third. Machinery, cast iron, and brass manufactures, are 
amongst the articles increased in 1858 over 1857 :— 


1856. i 187. 1858. 





Earthenware and porcelain .. .. 
Glass . a a oe 
Hardwares and cutlery .. .. 
Leather—Saddlery, &c... .. .. 
- other wrought .. .. .. 
Machinery—Steam engines .. .. 
pS other sorts .. .. «. 
Metals—Pig iron .. .. «+ oe 
». Bar and rod iron oo << < 
ee 


£1,150,607 
57 | 


570,554 









321,603 


1,366,654 | 


1,666,894 
1,069,269 


| 
| 





»» Castiron .. oc «+ «oe | 
», Wrought-iron.. .. .«. 
>, Steel . oo ss «ss 6. wn | 
», Copper, unwrought .. .. | 
», Copper—sheets and nails, in- 

cluding yellow metal 1,664,648 1,620 447 
» Other wroughtcopper.. .. 189,151 351,866 
go WOMB ce 0m te. we 00 oe 155,203 
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116 | 1,361,193 
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59, 
1,500, 


545,473 
3,210,661 





The increased exportation of cast-iron is referable to the demand 
from Egypt, the United States, and India. Copper and yellow 
metal sheathing declined, but there was a very large increase in the 
orders executed for India. The decline in the tin-plate trade was 
general. 

The increased exportation of steam engines was chiefly to Russia 
and Spain, but extended also to India and Australia; while the ship- 
ments of other descriptions of machinery diminished in respect of 
Spain, Holland, and India. The falling off in pig-iron was general, 
and amounted in the case of Russia to more than one-half. 

The decrease in the value of the earthenware and porcelain ex- 
ported extended to every country to which the products of the | 


| 





an essential ingredient for its production.” 


potteries are sent, with the exception of India. This applies equally ' 


Bar and Rod) Wrought | 
| 


metallic bedstead-makers have two or three months’ orders in hand, 
The tube-makers are busy; the steel-pen makers are pretty full of 
work, there being a good many orders in for the United States and 
for the continent. In electro and British plated wares there is more 
doing; and the braziers are well employed. The nail-makers are 
well otf for orders, and some of the marine chain manufacturers are 
busy. 

_ Most of the foundries are well off, whether in heavy or light cast- 
ings. 


rhe trade of Willenhall is an improvement this week upon last. 


| Redditch is doing more in both tish-hooks and also needles. Fish- 


hooks are so largely in demand that some of the principal manufac- 
turers have on hand orders enough to meet their requirements for 


| several months. 


Nothing new has transpired in the past week relative to the lock- 
out of glass-makers. 

In connection with the East Indian demand for the products of 
the Midlands, we are induced here to refer to a branch of industry 
that is not solid enough to be metalliferous. We do so, because of the 
bearing of that matter upon the question of freights before adverted to. 
The growing reputation in India of Burton beer induces heavy ship- 
ments to be made by the brewers. In this article, freight appears to 
have had little influence, inasmuch as whilst the average rate of freight 
is 9d. per doz., 2s. per doz. has been freely paid of late; and one Bur- 
ton house has chartered a vessel at a very high rate, for the sole 
purpose of carrying out this well-known beverage. 

lhe Wolverhampton Gas Company held their fourteenth half- 
yearly meeting last Tuesday. Mr. Vroud, the managing engineer, 
read the report of the directors, which stated that the income for 
gas rental, coke, tar, &c., during the half year ending 51st December, 
was £12,143 Ids. Sd., and the expenditure £8,146 9s. 7d. The 
balance £3,996 14s, 1vd., being the protits of the half-year, enabled 
the directors to recommend the declaration of the usual dividend of 
5 per cent. on the six months, amounting to £3,558 &s., payable on 
and after the 20th of March, the residue, £338 6s, 10d., to be passed 
to the reserve fund. From and after the 3lst of March a reduction 
of 3d. per 1,000 cubic feet would be made to all private consumers, 

The Longton new Gas Company (North Statiordshire) have begun 
to light. In consequence, the Stoke Gas Company have issued cir- 
culars reducing the price of gas in Longton from 4s, 6d. to 3s. per 
1,000 feet ; and, on the other hand, the Longton Gas Company have 
also issued bills announcing their price to be the same. 








& 





Birmingham has commenced a movement with the view of secur- 
ing an extensionof the privileged time allotted by the Registration of 
Designs Act to designs in metal. It is well known that the Regis 
tration of Designs Act protects designs for periods, varying from 








s- 


| nine months to three years. But it is necessary that the registration 


should take place from the time of commencing to manufacture the 
article, not from the time of bringing it into the market. The effect 
has been that the manufacturers of articles which are a long time in 
preparation, have found that before they could benefit by their 
designs the time has come when the protection has ceased. So much 
was this felt to be injurious to the manufacturers of printed fabrics, 
whose term was nine months, that they have applied for and 


| obfained an extension of the protection. Articles wholly or chiefly 


of any metal or mixed metals, have protection for three years. But 
in many cases it takes a number of months to manufacture and 
introduce them into the market, which seriously abridges the 
time within which the manufacturer can profit by them. In the 
case of small articles the limited time and the heavy fee often pre- 
vent registration. ‘The manufacturers of printed fabrics applied for 
and obtained last sessign an extension of their term of protection to 
three years. It has now been proposed to apply for an extension of 
the protection to articles in metal from three to six years; articles 


| of minor importance, paying a smaller fee for registration, to retain 
the present term of three years. It is obvious that new designs, 
however meritorious, which can become known only slowly, cannot 
remunerate the persons who bring them out in any very short 
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period. The three years now allowed to designs in metal is 
not more than sufficient to ascertain whether they will take; and by 
the time a good demand for them has sprung up, the copyright 
ceases, and other manufacturers may bring out the same designs. 

Ward meetings have been commenced in Birmingham to raise the 
£10,000 necessary to be in hand by the 1st of next June, in order to 
the success of the ** great work” of purchasing and completing Aston 
Hall. Alderman Lloyd, a chief speaker, was sure they had only 
to appeal to the good sense, and the honour and dignity of their fel- 
low townsmen, not to let Aston Hall fall down, and to save the 
movement from being termed another Birmingham sham. 

An annual meeting of the Birmingham School of Art has been 
held. The students’ work exhibited showed that the superiority of 
the school has been efficiently sustained in all its departments, and in 
general respects there are indications of improvement. The report 
stated that the number of students who attended the central school 
during 1858 was 820, and the number of children and adults who 
attended the classes in publie and parochial schools, the Diocesan 
Training College, and the District School in Spon-lane, was 1,163, 
making a total number of 1,983 persons who received instruction 
through the agency of the Birmingham School of Art. The report 
went on to enumerate the number and character of the prizes 
awarded to students by Government and the committee. Twenty- 
five medals had been awarded to twenty-one students, for works 
executed in conformity with the regulations of the Department of 
Science and Art. No less than sixty-eight students had taken 
prizes for ninety-eight successful papers in the examinations at the 
central school. A large number of awards had also been made for 
examinations in the public and parochial schools. 

An improvement in ornamental tiles is thus noticed by the 
Staffordshire Advertiser :— ‘* We had the pleasure of inspecting a few 
days since at the manufactory of Messrs. T. and R. Boote, of Burs- 
lem, a new mode of manufacturing ornamented tiles, invented and 
patented by them, and which certainly seemed to us to solve the 
problem most satisfactorily. The process is extremely simple. A 
mass of common red brickclay is beaten into a mould of the required 
size, and after the removal of the mould the oblong block is cut by 
a series of parallel wires, at one process, into so many quarries of the 
requisite thickness. A surface coating for the quarry of finer clay, 
of the required colour and about one-sixth of an inch in thickness, 
is obtained by a similar process, the wires in this case being placed 
so much closer together. The coating is then placed upon the tile, 
which is put in a press, upon an iron plate perforated in the form of 
the pattern intended to be inlaid. Underneath is a metal die, also 
in the shape of the design with which the tile is to be decorated. A 
“bat” of tine clay, about an eighth of an inch thick and of the re- 
quired colour—or colours, if the pattern is composed of more than 
one—is placed upon this die, which is then forced up by powerful 
mechanical pressure and inlays the clay into the surface of the 
quarry above. After a day’s drying, the quarries are scraped, to 
bring out the clear outline of the pattern; they receive a few days’ 
further drying, are then ready for the oven. We learn that by the 
processes previously used one man is expected to make about three 
dozen tiles per day; the tiles are a month or six weeks from the 
commencement of tie making before they are ready for the oven; 
and the present price is about 15s. per yard, exclusive of the addi- 
tional cost of laying floors composed of many small tiles. The new 











process employed by Messrs. Boote enables them to turn out, with | 


one machine and four or five attendants, 100 dozen tiles per day; to 
get them in the oven in a week or ten days at the most; and to sup- 


ply tiles of excellent quality and tasteful design at &s. or 9s. per | 


square vard. 

Mr. R. Baker, the recently appointed inspector of factories in the 
Midlands, has just issued his report for the half-year ending 
October 81, A summary of its contents will appear in our next. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
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Eastern Distaict—TRADE OUTRAGES AT SHEFFIELD, 


Liverroot, as usual, has produced several matters of interest, and | 


it would be strange if the * queenly town,” as the Registrar-General 
styles it, did not manifest constant activity. At the last meeting of 
the Docks and Harbour Board the engineer submitted a report, 
embracing two plans, one describing certain arrangements for the 
accommodation of the inland carrving and timber trades in connec- 
tion with the new north docks, and the other for the enlargement of 
the Huskisson Dock, to give increased accommodation to the steam 
trade. Upon the inland carrying and timber trade, the engineer 
submitted for consideration a plan laid down to meet the views of the 
committee, as set forth in the resolution of the 5th ‘nst. The esti- 
mated cost of the proposed works was as follows :—Carriers’ dock, 
about £100,869; half-tide basin and passage, £92,713; northward 
lock to timber float and jetty, £20,574; total, £215,956. The 
engineer calculated that the works would require trom eighteen 
months to two years for their completion from the time they were 
commenced. The engineer also submitted a plan showing an addi- 
tion to the Huskisson Dock for the purposes of the steam trade, the 
estimated cost of which was named as £64,000, Decision upon the 
plans was postponed to yesterday (Thursday).—The second ordinary 
general meeting of the British and Irish Magnetic ‘Telegraph Com- 
pany has been held at the Clarendon Rooms. The report s ated that, 
notwithstanding the general depression of trade during the past vear, 
the gross receipts were larger by £1,600 than those of the previous 
year. The expenses, however, had also increased in the same ratio, 
During the year 215 miles of additional line, comprising *44 miles 
of telegraph wire, had been erected. Reference was next made to 
the submarine cable to the Continent, lately laid from the eastern 
coast; and it was stated that an agreement has been entered into 
with the Submarine Company for the inland transmission of the 
traflic to arise therefrom, on similar terms to those previously exist- 
ing for the tratlic by way of Dover to France and Belgium, with the 
same company, to whom an extended concession for thirty years has 
just been granted by the French Government. Wires are also being 
erected from Cambridge to join the company’s lines at Doncaster, so 
as to give Liverpool, Manchester, Hull, Leeds, Bradford, and other 
important places, that direct communication with the north of 
Europe so much needed.—A beneticial arrangement has been entered 
into with the Lancashire and Yorkshire Railway Company, for 
supplying their main lines and branches with telegraphic communi- 
cation between 101 of their stations. The works are being pushed 
on to completion, and a large development of trattic is anticipated 
from this source as soon as these stations are open to the public.—A 
satisfactory contract has been made with the Midland Great Western 
Railway Company of Ireland for an improved system of telegraph, 
which is being carried out; and in connection with this line a con- 
siderable business is now springing up in the transmission 
of messages vid Newfoundland, and to and from America, by 
means of the Galway steamers.--Mr. J. H. Jordan has exhibited 
at the office of Messrs. Brown and Co., Brazilian-buildings, 
models illustrative of improvements which he proposes in the 
construction and ventilation of ships. ‘“ Mr. Jordan’s principle,” 
says the A/bior, “ consists in having the ribs of the vessel laid longi- 


tudinally instead of being constructed vertically, as in the present 





mode. A series of strong log or beam stretches of framing are laid 
along in a direction more or less parallel with the keel, taking the 
exact mould of the intended vessel. These, being placed in the 
position they are intended to occupy, are hooped together by 
iron straps or hoops, and the planking is put on vertically from 
bulwark to bulwark, passing completely round the body of the ship, 
all the planks, as a as the iron hoops, being thoroughly through 
fastened to each of the ribs. He also proposes to divide the length 
of the vessel by two transverse water-tight bulkheads, which would 
have the effect of greatly increasing the strength of the ship, as 
opposed to any lateral or collapsing force to which it may be op- 
posed. The same constructing principle is applied to the building of 
iron ships, by adopting the longitudinal ribs, in which any necessity 
for piercing the plates virtually is avoided, thus adding materially 
to their strength. Mr. Jordan contemplates that, by the adoption 
of his method of building, the consumption of material will be less, 
and, consequently, the cost diminished, without diminishing the 
strength or impairing the efficiency of the vessel. Mr. Jordan also 
exhibited models of an improved plan for ventilating the hold and 
*tween-decks of ships, by using hollow iron cylindrical masts, with 
ventilating valves at the top, and furnished with a series of 
perforated tubes running right round the ship on every floor, 
and communicating with the hollow masts as with flues.”— 
Mr. Hugh Ssimmin, whose sensible views on social questions have 
been before noticed in these columns, has been lecturing at the 
‘Tuckerman Institute on “* Working Men’s Wives.” Both sides of 
the medal were ably put before the audience—the lecturer remarking 
that the power for good which a clean, frugal, industrious, sensible 
woman exercised over her husband and children was only exceeded 
by the power for evil which was exercised by a slovenly, extra- 
vagant, lazy, foolish woman. 

At the half-yearly meeting of the Midland Railway Company, the 
chairman stated that the directors had settled with the contractor 
for the Leicester and Hitchin Railway, and thus avoided a lawsuit. 
They had also arranged to have upon that line a telegraph wire 
communicating with King’s-cross, which would render their tele- 
graphic communication complete throughout the entire system. 

At Bradford, the attention of the town council has been called to 
the sanitary condition of the borough. Mr. Alderman Beaumont, in 
addressing the council on the subject, stated that there had been 
within the last six months no fewer than 1,593 deaths, of which 644 
had arisen from what were termed preventable causes. Mr. Beau- 
mont designated the present state of things “an enormous evil.” 
Mr. Rawson, a subsequent speaker, said the great excess of mortality 
had arisen from scarlatina, which had been doing its work not in 
Bradford alone, but in almost every borough and town in the country, 
irrespective of drainage. If they had a complete system of drainage 
the mortality might be something less, but the council were 
endeavouring to supply the borough abundantly with water, and he 
was satistied that with such a supply as he hoped there would be in 
a short time many of the nuisances that now existed would be done 
away with. He reminded the council that they were laying out a 
very large sum in waterworks, and expressed his belief that if they 
were to enter upon an extensive plan of drainage they could not stop 
at a less expenditure than from £100,000 to £100,000, 

Messrs. Samuelson, of Hull, lately undertook the lengthening of 
the Pacitic steamer, belonging to the Galway line. It appears, how- 
ever, that they will have to take her to Grimsby to execute the work 
—at least so says a local paper. 

The death is announced at Dalmarnock of Mr. D. Mackain, engi- 
neer of the Glasgow Waterworks. 

At the half-yearly meeting of the East Lancashire Railway Com- 
pany the chairman, Mr. Dugdale, stated that the locomotive ex- 
penses had been decreased £1,593 during the past six months, 
although the traflie had been augmented. The actual saving from 
the use of coal instead of coke had been £1,680. The permanent 
way expenditure showed a large increase, occasioned by additional 
rails, chairs, and sleepers. With reference to the use of coal instead 
of coke by locomotives, it is understood that coal is being employed 
toa greater extent on the Eastern Counties, while steps are being 
taken to consume the smoke. This, however, is not always effected 
at present. It is also stated that the cost of locomotive power per 
train per mile has been reduced on the Eastern Counties about td. 
The total working expenses “last half’—as the schoolboys say— 
were 45} per cent. against 45) per cent. in the corresponding period 

a slight advance, caused, it is stated, by the greater number 
of trains run. 

The Great Northern Company's meeting on Saturday passed off on 
the whole tolerably harmoniously, although there was some grumbling 
at the expenditure, which some shareholders termed “ reckless,” and 
at what another styled the “ despotism ” of the chairman, Mr. Edmund 
Denison. It is only fair, however, to this gentleman to note that his 
speech was temperate, and that he advocated a policy of peace. “If 
they could only continue at peace, they would secure prosperity for 
allthe shareholders.” How applicable to railways generally ! 

Terra cotta works opened at Stamford by Mr. J. M. Blashtield, 
are likely, it is said, to be attended with important results. The 
clays found in the neighbourhood are highly spoken of. The works 
comprise a building set apart for the reception of the various clays 
on being brought to the manufactory in the state as dug at the pits. 
Clays have been received from the Marquis of Exeter's estate at 
Wakerley, from the Earl of Lindsey's estate at Uttington, from Mr. 
John Lumby’s land at Stamford, from Dorsetshire, and from Devon- 
shire. The Devon clay (says the local Mercury) is used for making 
terra cotta in combination with other clays, it being more soapy, 
and contains a larger quantity of alumina than the other clays. The 
Poole clay is used in the same way and for similar works as the 
Devon clay—for fountains, vases, and articles of large diameter. 
All the clays found in this district have not yet undergone the 
ordeal of the kilns at Stamford, but from the chemical analysis 
already made of them not the least doubt is entertained of their 
adaptability for making the finest terra cotta. Works of art and 
garden ornaments have already been made for the Earl of Lindsey 
of clay dug from his lordship’s estate at Uffington. A small kiln 
has been erected for the exclusive use of the proprietor, for the pur- 
pose of ascertaining the capabilities of the clays of the neighbour- 
hood for particular manufactures: here small specimens will be tired, 
preparatory to the burning of large quantities (made of the same 
materials) in the ordinary kilns. Within the last few days 
specimens in Wakerley clay, in combination with other cla 
have been fired in this kiln, and with the most. satisfactory 
results, beautiful bouquet stands and tlower-pots having been sub- 
mitted to an amount of heat that would melt iron. The chief con- 
stituents of the Wakerley clay is alumina, lime, and silica. It has 
been analysed by Dr. Medlock, who found it to contain 4°31 per cent. 
of peroxide of iron, which is easily removed by galvanic electricity 
or by other contrivances, The clay in its rough state is conveyed to 
the mill, where it is ground; thence removed to a room and de- 
posited in bins, where it is dissolved in water. It is then removed 
to slip bins, where it is baked or boiled, and it is afterwards mixed 
with pulverised flint, coprolites, fossil bones, or sand, according to 
the articles required to be made. Coprolites are being found in large 
quantities in Newmarket-road, Cambridge, whence Mr. Blashtield is 
supplied. A tine white sand found on the Duke of Bedford's estate 
at Wansford, will prove an excellent substitute for ground flint, 
which is very expensive. The sand forms a thick bed of 2 ft. in the 
oolite rock. It apparently runs for several miles. It has been 
analysed by Dr. Medlock, and found to contain 1°84 per cent. of 
oxide of iron. The steam mill will grind 500 bushels of clay in ten 
hours, Each kiln is 15 ft. in diameter, 14 ft. high, the outside 25 ft., 
and 40 ft. to the top of the chimney. Each contains six furnaces, 
and six tons of coal each kiln burns at every baking. The time 
occupied in the baking depends upon the specimens pred, as clays 
vary greatly in the degree of fusibility. The show room, 100 ft. 
long, abuts upon Wharf-road. 

An expectation is entertained that several new cotton mills will be 
erected in the Stockport district in the course of the ensuing spring. 

A large barque has just been completed at Preston for a Liverpool 
firm, The tonnage of the vessel, which was built at the yard of 





















Mr. Smith, is 600 tons. A few months since a ship of 1,000 tons was 
launched from the same establishment. 
The Buxton extension of the Stockport, Disley, and Whaley 


Bridge Railway is to be commenced shortly. It does not appear, 
however, at present, that the line is set out or that working plams 
and specitications have been prepared. 

The half-yearly report of Mr. W. M. Brydone, the engineer of the 
Great Northern Railway, states that the permanent way has been 
repaired; renewals having been duly effected when rendered necessary 
by the heavy traffic on the mainline. The rails of one-fourth of the 
main line have been replaced, and the system of fishing the joints has 
been adopted in the renewals. 

The London and North-Western Branch Railway from North- 
ampton to Market Harborough has been opened for traffic, and 
another Midland Counties extension—from Sleaford to Boston—is 
expected. to be opened in April. This last line will afford direct rail- 
way communication then between Nottingham and Boston. 

The half-yearly report of the “ Ambergate, Nottingham and Bos- 
ton, and Eastern Junction Railway ard Canal Company,”—a terrible 
long name, by the way,—states that the canals, as in the autumn of 
1855, have been seriously affected by the prevailing drought ; on the 
Grantham for several months business was nearly suspended, and it 
was only by the water in the reservoir being carefully husbanded 
that fair loads were conveyed on the Nottingham. 

The traffic on the Spalding and Holbeach Railway is said to be 
greater than it was expected to be. Four trains run daily each 
way. 

In a recent number of Tar ENG1NEER reference was made to some 
works in progress at the Ipswich Borough Gaol, and to the quality of 
the bricks employed, some of them selected as specimens having 
been crumbled to powder at a meeting of the town council. The 
committee to whom the subject was referred consulted Mr. C,. 
Humphreys, surveyor, of 61, Leadenhall-street, who came down and 
examined the workmanship and materials used by the contractor 
(Mr. H. Luff). Some correspondence afterwards took place, and 
Mr. Humphreys, in a letter to the town-clerk (M. S. A. Notcutt), 
observed :—*“I think that the materials and workmanship used in 
the brickwork are not such as, in fairness, your surveyor ought to 
condemn. As regards the concrete works, they will be of little use 
should the ground be unequal to the burden of the wall; and ought 
to be deducted from the amount of the contract. The wall, as con- 
structed, has a three-brick footing, which is a good proportion for 
the thickness; and, although I did not perceive that any iron and 
cement bond had been used or provided, I think it is probable that the 
work will stand; and I do not advise that it should be pulled down. 
The contractor. by reason of the insufficiency of the concrete works, 
ought to indemnify the corporation from any loss by failure of works, 
on payment of contract.” The council have determined, after con- 
siderable discussion, to act upon Mr. Humphreys’ report. Mr. 
Gowing, who first brought the subject forward, states his intention 
of retiring from the gaol committee, as he does not wish to be in 
any way responsible for the works. 

A report has been presented to the River Tyne Commission by 
the Parliamentary Committee, with reference to the bill before Par- 
liament for obtaining an extension of time for the completion of the 
piers. The period prescribed in an act passed in 1852 will expire in 
the present year. The committee observed in their report, which 
the commissioners unanimously adopted :—* It will remain open to 
the commissioners until the bill passes through the committee of the 
Commons to carry out by this bill any arrangement that may be 
made with the Government, founded on the report of the Harbour 
of Refuge Commission, for carrying the piers into deep water. At 
the same time it will be desirable to insert a clause that the rates 
should be charged on the ships clearing outwards, instead of the 
ships entering inwards—which change, we have reason to believe, 
will not be objected to by the shipowners. The Corporation of 
Tynemouth and the Shipowners’ Societies of North and South 
Shields have applied to the commissioners, in extending the time 
for the completion of the piers of 1852, to limit the extent of lines of 
deviation, which were deemed necessary before the position of the 
piers was fixed. There can be no objection to complying with 
this application.” 

Allusion has been made elsewhere to the liberal douceur which Mr. 
Harrison, the engineer of the North-Eastern Railway Company, has 
been voted for his zealous and able services in the matter of the new 
Tyne dock. “It is due also to the contractors, Messrs. Jackson, 
Bean, and Sons,” observes the half-yearly report of the directors, 
“to add that the whole of the contract has been executed to the 
entire satisfaction of the board.” The dock, which was commenced 
in the autumn of 1855, has a water area of forty-eight acres. 

It is reported that the forthcoming report of the Royal Commis- 
sioners on Harbours of Refuge will contain a recommendation that 
£300,000 shall be expended by the Government upon the improve- 
ment of the entrance of the Tyne, if the Tyne Commissioners devote 
a similar sum to the same object. It is also stated that a consider- 
able sum will be expended at Hartlepool. 

An application was lately made to the Government from Sunder- 
and for a contribution towards the Havelock Monument, in the 
shape of bell metal, for a colossal statue of 8 ft. to be erected at that 
place. In reply, the Lords of the Treasury have intimated that 
£420 will be inserted in the estimates of the War Department, for 
the purpose of purchasing 3} tons of metal. 

The completion of the Colne Valley and Halstead Railway is 
formally announced. 

The navigation on the river Lark, between Lynn and Bury St. 
Edmunds, has been resumed. 

On Monday a fork-grinder, named Henry Sykes, was brought 
before the magistrates at Sheffield on a charge of being concerned in 
certain trade outrages committed in that town on Thursday morn- 
ing last, when several fork-grinders, who refused to join the trades 
union, were seriously iujured by explosions of gunpowder, which 
had been placed under their grinding stones, and which was ignited 
xy the sparks produced in grinding. Evidence was adduced 
that on Tuesday last the prisoner, and nineteen other men con- 
nected with the Union, went to the workplace of Thomas Roebuck, 
fork-grinder, at Cavendish wheel, to ask him to join the 
trades union. Roebuck declined to do so, on the ground that 
he manufactured a little on his own account, in addition to 
grinding for other manufacturers. Prisoner then charged Roebuck 
with grinding for a Mr. Furniss, who had previously employed him 
(Sykes), adding, “I'll play you a trick for this; I'll warm you for 
it.” Roebuck was another of the men under whose grinding stone 
powder was placed on Thursday morning, but his apprentice 
(Richard Clayton) chanced to commence work, and received the in- 
juries intended for his master. The prisoner denied that he belonged 
to the Union, or had anything to do with the outrages. He was 
ordered to enter into recognisances to the amount of £100, with 
sureties to the same amount, to keep the peace for twelve months, or 
be committed for that period. 

The Eastern Counties being about the best abused railway manage- 
ment in the kingdom, it is only fair to state that some handsome 
new carriages have recently been provided. Also that a few new loco- 
motives have been purchased ; that the permanent way is officially 
reported to be in a satisfactory condition, and that the doubtful 
bridges are now all repaired—ali these matters being charged to re- 
venue. Thanks to Mr. Masktield Mason, the Parliamentary car- 
riages have also been improved. 





ForetGn Jorrrxcs.—The Government intends to construct a dock 
at Calcutta for the reception of the largest class of steamers.—A 
large dry dock is also about to be constructed at Port Louis, Mauri- 
tius, for the reception of ocean steamers. 

EXTRACTING Om From Coau.—Mr. E. N. Horner, of New 
Brighton, U.S., has secured a patent for the use of a mixture of 
cream of tartar, common salt, and slaked lime, for the purpose of 
condensing the oleaginous vapour produced by the dry distillation of 
coal, shale, or other bituminous minerals, extracting the oil from 
the gas, and depriving the gas of its infammable quality, and throw- 
ing off the sulphurous vapour. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, January 28, 1859. 
Sir Henny Hoitanp, Bart., M.D., F.R.S., in the Chair. 
ON THE ELECTRICAL DISCHARGE, AND ITS STRATIFIED 
APPEARANCE IN RAREFIED MEDIA, 
By W. R. Grove, Ese., Q.C., F.RS., V-P.RI. 

Few siiijects of physical investigation possess greater interest than 
the electtical discharge ;_ its brilliant effects and mysterious charac- 
teristics offer powerful stimuli to curiosity and inquiry. The speaker 
proposeds first, shortly to state the extent of knowledge we possess 
respecting it; then to pass to certain peculiar phenomena first dis- 
covered by him in 1852, and subsequently experimented on by others, 
and most elaborately by Mr. Gassiot; and then to ofler an opinion 
as to their cause or rationale. 

The best mode of examining and attempting to explain the 
electrical discharge is to compare it with its nearest analogue flame, 
to which one form of the discharge, viz., the voltaic arc, has much 
seeming resemblance. The flame of a common candle results, as is 
well-known, from the chemical combination of carbon and hydrogen 
with the oxvgen of the air; and the combustion is most brilliant 
where the heated gases and particles are in proximity to the oxygen. 
It forms a hollow cone, as the oxygen of the air, being consumed or 
combined into water and carbonic acid at the exterior portion, 
cannot reach the interior: the course of the currents of heated air, 
and the particular form of this hollow cone of flame, are beautifully 
shown by the refraction it produces on a more brilliant light, such 
as that of the electric lamp; the flame issues from a single nucleus, 
the wick; and the amount of heat produced is definite for a detinite 
amount of chemical combination. 

In the voltaic are there are two points or foci; the polar terminals 
there undergo a change, but not a consumption equivalent or nearly 
so to the heat and light produced; but if the consumption of the zinc 
or the quantity of it combined with oxygen in the cells of the 
battery be compared with the amount of heat generated in the are, 
plus that in the cells of the battery and conducting wires, the same 
amount of total heat will be found to be developed as if the same 
quantity of zinc were simply burned in oxygen. : 

By subdividing more and more the plates of the voltaic battery 
and proportionately increasing their number, we gradually increase 
the length and diminish the volume of the arc, until at length we 
arrive, as in the voltaic columns of De Luc and Zamboni, at the 
electric spark. 





The spark from a Ruhmkorff coil was projected on a screen by the | 


electric lamp, and the impression contrasted with that of the flame 
of a candle; in the former two cones are seen to issue from the 
terminals instead of the single one of the latter, one being more 
powerful, and overcoming or beating back the other; and this etlect 
is reversed as the direction of the current is reversed. 

In all cases hitherto observed there is a dispersion or projection of 
a portion of the terminals; this takes place in all forms of electric 
disruptive discharge, whatever be the materials of which the terminals 
are composed. In the voltaic arc there is a transmission of matter, 
principally from the positive, which is the more intensely heated, to 
the negative terminal; in the spark from the Ruhmkorff coil the 
dispersion is principally, and in some cases appears to be entirely, 
from the negative terminal, while this is now the more intensely 
heated. 

In addition ‘to this, there is generally, but not always, a change 
produced in the medium across which the discharge passes ; com- 
pound liquids, vapours, and gases are decomposed, and even ele- 
mentary gases are allotropically changed. There is also a polar con- 
dition of the electrical discharge, which produces the converse 
chemical effects at each pole—efiects described by Mr. Grove in a 
paper in the Philosophical Transactions for 1852, and subsequently 
shown at an evening meeting of this Institution. 

Gases offer a powerful resistance to the passage of the discharge, 
but this resistance is diminished as the gases are raretied; and a 
discharge which would not pass across a space of half an inch in air 
of the ordinary density, will pass through several feet in highly 
attenuated air. 

In experimenting on the passage of the discharge through the 
vapour of phosphorus in 1852, Mr. Grove observed for the first time 
that the discharge was traversed by a number of dark bands or striz. 
At first he was disposed to attribute this phenomenon to some 
peculiarity of the medium; but on trying good vacua of other 
vapours and gases, he found the striw were in all cases visible, and 
seemed to depend on the degree of rarefaction of the gas. Many 
subsequent experiments have been made by himself and others on 
the subject, and more particularly by Mr. Gassiot; and the extent 
of knowledge we have acquired upon this still mysterious phenomenon 
was now discussed and iNustrated. 

In the vapour of phosphorus the striae generally exhibit themselves 
like narrow ruled lines, about 0°05 inch diameter, transverse to the 
line of discharge; but with certain precautions they become wider 
and assume a conical form, somewhat resembling the whalebone 
snakes made as a toy for children, Mr. Gassiot has used most care- 
fully prepared Torricellian vacua, and has also, in conjunction with 
Dr. Frankland, obtained excellent vacua, by filling tubes containing 
sticks of caustic potass with carbonic acid, exhausting them by the 
air-pump, and allowing the residual gas to be absorbed by the 
carbonic acid. ; 

The following is a summary of the effects produced by the electric 
discharge through these vacua. ; 

_If the vacuum be equal to that generally obtained by an ordinary 
air-pump, no stratifications are perceptible; a diffused lambent light 
fills the tube: in a tube in which the rarefaction is carried a step 
further, narrow strix are perceptible, like those first described in the 
phosphorus vapour experiment. A step further in rarefaction 
increases the breadth of the bands; next we get the conical or cup- 
shaped form; and then, the rarefaction being still higher, we geta 
series of Iuminous cylinders of an inch or so in depth, with narrow 
divisions between them. Lastly, with the best vacua which have 
been obtained, there is neither discharge, light, or conduction.* The 
fact of non-conduction by a very good Torricellian vacuum was first 
noticed by Walsh, subsequently carefully experimented on by 
Morgan (Philosophical Transactions, 1785), and subsequently by 

Javy (1822), the latter did not obtain an entire non-conduction, but 
a considerable diminution both of light and conducting power. 

From these repeated experiments it may fairly be considered as 
proved, that in vacuo, or in media rarified beyond a certain point, 
electricity will not be conducted, or more correctly speaking, trans- 
mitted ; an extremely important result in its bearing on the theories 
of electricity. 

The gradual widening of the strata, as the rarefaction proceeds, 
oad tae rt Enmnannane of stratification being due to mechani- 
follower whe attenuated medium, and appears to support the 

g re ale of the phenomenon given by Mr. Grove; who 
does not advance it as conclusive, but only as an approximation to 
a theory to be sifted by further experiments. When the battery 
coutact is broken there is generated the well-known induced current 
po Pad ~~ win in — same direction as the original battery 
eee 1 ond ary current the brilliant effects of the 

: ri cou are due ; but in addition to this current in the 
we ee ee is also a secondary current in the primary 
moment following th " direction; the induction Spark at the 
of ths ‘pilinery cS A. oe of contact, completing the circuit 
This sceondass’ bedi os the secondary current to pass. 
anether’ senstiiore Bsc the primary wire produces in its turn 

econdary, or what may be termed a tertiary current in the 
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* The production of vacua by carboni i i i , 

my en % vacua by carbonic acid, and the increasing breadth 
Sai, trtifications with increased rarefaction, was cammmatented by Mr. 
think the & paper, read to the Royal Society, Jan. 13, 1859. 1 incline to 
yo ah ~ oxy-hydrogen gas, with potash, might give a better vacuum 
combined by then as the last residual portions of the gas would be slowly 
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secondary wire in an opposite direction to the secondary current. 
There are thus, almost synchronously, two currents in opposite 
directions in the secondary wire; these, by causing a conflict or 
irregular action on the rarefied medium, would give rise to waves or 
pulsations, and might well account forthe stratified appearance. 
The experimental evidence in favour of this view is as follows: when 
a single break of battery contact is made by drawing a stout copper 
wire over another wire, the striw do not invariably appear in the 
rarefied medium through whieh the current of the secondary wire 
passes. This would be accounted for on the above theory by sup- 
posing that in some cases of disruption the induced spark passes 
across immediately on disruption, and thus completes the circuit for 
the secondary current in the primary wire; while in other cases, 
either from want of sufficient intensity, or from the mode or velocity 
with which contact is broken, or from the oxidation of the points 
where contact is broken, there is no induced spark by which the 
current can pass: in the former case there would be a tertiary 
current in the secondary wire, and therefore striae; in the latter 
there would be none. 

But the following experiment is more strongly in favour of the 
theory. It is obvious that the secondary must be more powerful 
than the tertiary current. Now supposing an obstacle or resistance 
placed in the secondary circuit, which the secondary current can 
overcome but the tertiary cannot, we ought by the theory to get no 
strie. If an interruption be made in the secondary current in addi- 
tion to that formed by the rarified medium, and this interruption be 
made of the full extent which the spark will pass, there are, as a 
general rule, no striv in the rarified medium, while the same vacuum 
tube shows the strix well if there be no such break or interruption. 
The experiment was shown by a large vacuum cylinder (16 in. by 
4 in.) of Mr. Gassiot, and his micrometer electrometer; this tube 
showed numerous broad and perfectly distinct bands when the 
points of the micrometer were in contact; but when they were sepa- 
rated to the fullest extent that would allow sparks to pass, not the 
slightest symptom of bands or striz were perceptible, the whole 
cylinder was tilled with an uniform lambent flame. With a spark 
from the prime conductor of the electrical machine, the striw do not 
appear in tubes which show them well with the Ruhmkorff coil; 
occasionally, and in rare instances, strie may be seen with sparks 
from the electrical machine, but, not as far as Mr. Grove has ob- 
served, when the spark is unquestionably single. All this isin favour 
of the theory given above ; but without regarding that as conclusive 
or as a proved rationale, it is clearly demonstrated by the above ex- 
periments that the identical vacuum tubes which show the striae, 
with certain modes of producing the discharge, do not show them 
with other modes, and that therefore the striz are not a necessary 
condition of the discharge itself in highly attenuated media, but de- 
pend upon the mode of its production. 

The study of the electrical discharge in vacuo is of the utmost 
importance in reference to the theories of electricity, and probably 
will assist much towards the proper conception of other modes of 
force, or, as they are termed, imponderables, heat, light, &c. 

The experiments of Walsh and Morgan, corroborated as they now 
are by that of Mr. Gassiot, show that, although the transmission of 
electricity across gaseous media is aided by rarefaction of the 
medium up to a certain degree, yet that a degree of attenuation may 
be reached at which the transmission ceases, at all events for a 
given distance between the terminals and given intensity of electri- 
cal charge. Whether having arrived at this point a reduction of 
the space to be traversed, or an increase of intensity in electricity, 
or both, would again enable the electricity to pass, is not quite 
clear, though there is reason to believe that it would, and the 
increased intensity of electricity would probably be again stopped 
by a further improvement in the vacuum, and soon, But the ex- 
periments go far to prove that ordinary matter is requisite for the 
transmission of electricity, and that if space could exist void of 
matter, then there would be no electricity; thus supporting the 
views advocated by Mr. Grove and some others, that electricity is 
an affection or mode of motion of ordinary mafter. , 

‘Ihe non-transmission of electricity by very highly attenuated 
gas may also atlord much assistance to the theory of the aurora 
bores a phenomenon, the appearance of which, the regions where 
it 1s seen, its effect on the magnet, and other considerations, have 
led to the universal belief that it is electrical. 

The experimental result that a certain degree of attenuation of 
air forms a good conductor, or easy path for the electrical force, 
while either a greater or a less degree of density offers more resist- 
ance, and this increasing towards either extremity of densify or 
rarefaction, show that, if there be currents of electricity circulating 
to or from the polar regions of the earth, the return of which, as is 
generally believed, gives rise to the beautiful phenomena of the 
aurora borealis or australis, the height where this transit of electri- 
city takes place would be just that at which the density of the air is 
such as to render it the best conductor. By careful measurement of 
the degree of attenuation requisite to enable the electrical discharge 
to pass with the greatest facility in our laboratery experiments, we 
may approximately estimate the degree of rarefaction of the atmo- 
sphere at the height where the aurora borealis exists. By these 
means we get a mode of estimating the height of the aurora by ascer- 
taining from the decrement of density in the atmosphere in ‘propor- 
tion to its distance from the earth, at what elevation the best con- 
ducting state, or that similar to our best conducting vacuum tubes, 
would be found, or conversely, by ascertaining the height of the 
aurora by parallactic measurements, we may ascertain the ratio of 
decrement in the density of the atmosphere. Thus, by our cabinet 
experiments, light may be thrown on the grand phenomena of the 
universe, and the great questions of the divisibility of matter, 
whether there is a limit to its expansibility, whether there is a fourth 
state of attenuation beyond the recognised states of solid, liquid, 
and gaseous, as Newton seemed to suspect (thirtieth query to the 
Optics), and whether the imponderables are specific affections of 
matter in a peculiar state, or of highly attenuated gaseous matter, 
may be elucidated. Though the entire solution of such questions be 
beyond the power of man, we may ever hope to gain approximative 
knowledge. The manageable character of the electrical discharge, 
and the various phenomena it exhibits when matter is subjected to 
its intluence, in all those varied states which we are enabled, by ex- 
periment, to reduce it, can hardly fail to afford new and valuable 
information on these abstruse and most interesting inquiries. 




















Vicron1aA Docks.—The number of vessels which entered these 
docks in the year 1858 was 2,420, against 1,722 in 1857. The 
number of vessels which entered respectively the East and West 
India, London, and St. Katharine’s Docks, was less in 1858 than in 
1857. 

Sm W. G. Armsrronc.—Sir W. G. Armstrong, who has been 
knighted by the Queen, is the son of the late Mr. Alderman Arm- 
strong of Newcastle-on-Tyne, and was intended for the law. He 
served his articles; at any rate, he was a considerable time in the 
office of the late Mr. A. Donkin, a well-known and accomplished 
Newcastle solicitor, an early friend of several of our most eminent 
literary men. Sir W. G. Armstrong had, however, a strong bias 
towards mechanical pursuits, and, associated with some other gentle- 
men, he several years ago commenced the well-known Elswick 
Engine Works, near Newcastle. His reputation was first established 
as the inventor of the hydraulic crane, which is now in use in all the 
principal dockyards in Europe. Other works of great mechanical 
skill have also been sent from the Elswick factory, and recently a 
large bridge of peculiar construction was finished for India. These 
works have been greatly enlarged, it is stated, for the purpose of the 
manufacture of the Armstrong rifle gun. The class of workmen 
employed at the Elswick factory are of a superior order of mechanics. 
They maintain their own library and newsrooms, and both they and 
their employers take a lively interest in educational questions. Sir 
W.G. Armstrong, following the example of Mr. R. Stephenson, 
M.P., recently presented a Tandosene sum of money to the Philo- 
sophical Society of Newcastle, with a view to make it more useful 
to a superior order of mechanics, 
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INSTITUTION OF CIVIL ENGINEERS, 
January 11 and 18, 1859, 
Grorce P. Buper, Esq., Vice-President, in the Chair, 





January 25, and February 1, 1859. 
Josern Locke, Esq., M.P., President, in the Chair. 
(Concluded from p. 132.) 

DISCUSSION ON MR. 





SCOTT'S PAPER. 

Ix allusion to a remark as to the probable disintegration of the 
béton blocks, it was stated that experiments instituted in conse- 
quence of a failure at St. Malo, had proved that all rich linyes mixed 
with sand and pozzuolano failed in salt water, though they suc- 
ceeded in fresh water. Therefore, since 1852, the French engineers 
had used hydraulic limes exclusively, in all sea works, and no failure 
had taken place. With reference to a statement that the works at 
Marseilles were not so exposed as similar works in many other places, 
and that therefore no fair conclusion could be arrived at, as to the 
general applicability of béton blocks, it was mentioned that a large 
fort at Rochfort, in the Bay of Biscay, had been founded in 1802-3, 
on such blocks 33 tons in weight, that they had remained perfectly 
stationary, and did not now exhibit any signs of disintegration. The 
breakwater at Cherbourg might be cited as an illustration of rapidity 
of execution in an exposed bay. The first cone was sunk in 1751, 
and the last in 1788—the distance between the two being two miles 
three furlongs. In the seven years the whole of that length was 
brought up to within 4 ft. of low water mark. ‘The cost, including 
the pay of the seamen and soldiers employed, was about £300 per 
lineal yard. The additions to the superstructure made since 1832 
brought up the total cost to £433 per lineal yard, and, including the 
central battery, to £658 per lineal yard. This formed a striking 
contrast to the cost of the works at Dover, which it v-is found, from 
the Parliamentary returns, had amounted at first to £800 per lineal 
yard, and in a depth of 74 fathoms to as much as £1,245 per lineal 
yard. 

“ It was remarked that it would be interesting to ascertain the 
difference between the first cost of that portion of the pier at Blyth, 
which had been built of stone alone, and that which had been con- 
structed of timber and stone combined, In sea-works the slopes 
should be uniform, so as not to expose a number of angles to the 
wash of the sea, This principle had been kept in view in the sea 
embankments in Morecambe Bay, where the walls throughout were 
at a uniform angle with the foreshore, and at such a slope, that the 
receding wave, instead of falling directly upon the toe of the wall, as 
would have been the case if the wall had been vertical, was moditied 
to such an extent that the toe was easily protected, and suffered no 
injury. 

Allusion was made to a pier which had recently been sent out to 
the river Plate. The piles were formed of four-angle irons bolted 
together, and fitted with Mitchell's screws. ‘The girders were 18 ft. 
in length, for convenience of shipping. When the materials arrived 
they had only to be fitted and bolted toge. cor, . nd the structure was 
complete. 

A description was given of 2 breakwater constructed for the South 
Australian Government, Port E!liott, Encounter Bay, about tive 
years back. The work was carried out from the base of a headland 
of granite, blocks of the stone from 2 tons to 7 tons in weight being 
quarried and tipped down, As the work advanced lines of rails 
were laid down on the top of the embank nent, and the whole was 
finished at once to its full height. Th: blocks took their own 
natural slope, which was found to be about two horizontal to one 
vertical. About 100 lineal yards were completed in rather less than 
two years. The top of the breakwater was 21 ft. wide, and St 
above high-water mark. It was carried into a depth of 2 fathoms at 
low water, with a rise of tide of 5 ft. This work had stood perfectly 
well, though exposed to the full strength of the sea from the open 
Southern Ocean, and to a perpendicular lift of sea of 14 ft. or Lo ft. 
The principle and construction of an iron breakwater, semicircular 
in plan, and 240 ft. in length, designed by Mr. Hays, to protect the 
head of a landing pier at Holdfast Bay, near Adelaide, were then 
described. It was observed that this form of structure was equally 
applicable as a breakwater for harbours of refuge. The portion 
designed to resist the sea extended from a height of 6 ft. above high 
water to 12 ft. below low-water. It consisted of a series of parallel 
plates of wrought iron, inclined at an angle towards the waves, and 
at distances of about 1 ft. apart. These plates were tirmly bolted 
together, and were supported upon wrought iron (Mitchell's) screw 
piles. The angle of the plates was intended to be such as to be as 
nearly as possible in the plane of the motion of the water, by which 
the structure itself would be almost entirely relieved of the shock of 
the sea. It was thought that such a breakwater would be cheap in 
construction, rapid in execution, and would permit the free flow of 
the tidal currents, so as to avoid the risk of setting or stopping the 
travel of shingle. 

It wasgremarked that the power of the timber breakwater, de- 
scribed in the paper, to resist the force of a deep sea wave, depended 
upon two points—the absolute stability of the work, and the force of 
the wave which it had to withstand. <A consideration of the 
mechanism of waves, on which depended the correctness of the form 
of breakwater, seemed to show, that the sections for deep water had 
less force to resist than those for shallow water; and the opinion was 
advanced that the force of the waves at Holyhead was created by 
the breakwater itself, and that it would not much felt 
in the deep water. The case of a solitary wave of translation, 
travelling along a channel of uniform section throughout, was 
first considered. It was shown that the facility of the pro- 
pagation of the pressure increased as the square root of the depth 
—that the velocity of the forward motion of the particles under the 
crest of the wave was to the velocity of the wave as the height of 
the wave was to the whole depth, measured from the crest—and that 
the momenta of the several columns, as regarded forward motion, 
was the same as if the volume of the wave was moving forwards, 
with the velocity of the wave. It was manifest that, since the 
momentum, in all cases, was the same, and since destructive energy 
varied as the mass in motion multiplied by the square of the velocity, 
that the destructive energy of a large volume was less than that of 
asmall one. When a wave met a sloping bottom, the velocity was 
retarded, and the wave rose and became shorter; consequently the 
number of particles in motion was less, and the distance moved 
through and their velocity were greater. ‘This increase in height 
and of motion continued, until a point was attained, when the 
motion of the particles was equal to the velocity of the wave. It 
then curled over and broke, when the maximum of the destructive 
force was attained. When there was an artificial foreshore in front 
of a breakwater, it must cause the wave to break, and the force which 
was innocuous became extremely powerful. The waves of the sea 
were, however, oscillating waves, consisting of a succession of waves 
instead of a solitary one. If the force of a wave of translation in 
deep water was small, compared with what it might become, if con- 
verted by a sloping foreshore into a breaker, it followed that the 
force of an a = Be wave must be still less. It was found that 
a wave rose considerably above its own height against a vertical 
face, the total height to which it rose being the measure of the 
pressure exerted upon the wall. In support of the truth of these 
principles the breakwater at Alderney was referred to. The first 
wall consisted of large stones, as they came from the quarry, built 
with a batter of 9 in. to a foot, and founded, about low water mark, 
on a foreshore sloping downwards from that point. A length of 
200 ft. of that wall having been swept away, it became necessary to 
reconsider the design. ‘Ihe new work, of which a length of from 
600 ft. to 700 ft. had been constructed, prior to the storm of Novem- 
ber, 1850, was founded 12 ft. below low water. ‘The foreshore was 
carried down, from that point, to a distance of upwards of 100 ft., at 
a slope of seven to one; and having then reached 15 ft. below low 
water, it dropped at the natural slope of one to one. ‘The rise of the 
tide was 17 ft., and the wall was 25 ft. above high water. In the 
great storm the waves were observed to curl over above the parapet, 
and to break upon the wall with considerable force, The stone was 
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hard quartz grit, that in the foreshore being sharp and angular, and 
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so great was the action the sea, that the stones became rounded 
and smooth, and the face of the wall was polished. From these 
remarks it was concluded that the perpendicular wall from the 
bottom was the true form for breakwaters, and that the forms pro- 
posed in the paper were based upon correct principles. 

In reply to the remarks of the different speakers, it was observed 
that the proposed system of construction differed materially from the 
wooden piers described as having been erected in the river Wear 
seventy vears ago. The carcasses, in the latter case, were said to be 
loaded with large stones, whereas the Blyth section was not a box, 
but a framework entirely open at the ends and bottom, and partly at 
the sides; it had, therefore, no power to float stones. It was also 
submitted, that in deep water, or even in shallow water, with 
an irregular rocky bottom, it would be impossible to carry out 
the svstem of carcasses. All, however, that was claimed, in the 
proposed system, was an improvement in the mode of construction, 
although it was believed that a similar work had never been 
described nor constructed before; certainly it was quite different 
from the caissons carried out at Genoa. With regard to the cones 
at Cherbourg being identical, it was impossible to imagine anything 
more dissimilar, for the cones were entirely isolated, at 
several hundred feet; whereas one leading advantage of the pro- 
posed system was the continuity of face, whereby every part of the 
work received support from the neighbouring portions. No doubt 
wooden piles, with, or without stone thrown behind them, had been 
used in this country and elsewhere, but that system was only 
applicable to moderate depths. But piles were not intended to 
be used, for they were inapplicable in a hard rocky bottom, and for 
great depths. As to the assumed difliculty of erecting the frames, 
it was stated that when set up on end they were not like a mass of 
timber floating loosely, as they rested on the bottom by their own 
weight and had no floating power, a great part of the mass being 
above the water. Attention was then directed to the difference 
between the action of the sea in shallow and in deep water. In the 
former the waves necessarily broke on the work, whereas in deep 
water, and with nearly vertical faces, the waves did not break. If, 
therefore, any given work would resist the impact of the waves in 
shallow water, it would be much more likely to do so in deep water. 
At Blyth a comparatively fragile work had withstood the full force 
there, it had been known to move a stone 9 tons in weight, and to 
of the waves of the German Ocean; and to show the power of the sea 
lift a stone 34 tons in weight up a perpendicular face 4 ft. bigh. 

As to the objection that the stability of the intermediate frames 
might be effected by the settlement of the rubble bank, it was 
remarked that the bank was deposited and allowed to settle before 
the frames were erected. When the frames were placed the stone- 
work was only carried up to the under side of the cross ties; and, 
even should any settlement take place afterwards, the lower tie, 
being a chain, was not affected by it, and it could not affect the up- 
rights. When this hearting had become consolidated the upper part 
of the work was tilled with stone, and dry walls were built along 
each cross tic, so as to prevent any settlement of the superincumbent 
stone from injuring them. With reference to the proposed plan of 
breakwaters with upright walls, to be constructed of large masses of 
concrete, it was remarked that the parapet had been altogether 
omitted. ‘The parapet might be dispensed with in such a case as 
Plymouth, where the sea was broken by the long sloping foreshore, 
and, therefore, entered the harbour as broken water; but with such 
a section as that described the mass of the wave would go right over 
the supposed breakwater into the harbour. In regard to the cost of 
the Portland Breakwater, if the preliminary expense of £80,000 or 
£90,000 were distributed over the whole intended work, being a 
length of 8,v00 ft., instead of over the 5,907 ft. already completed, 
that would only reduce the cost given in the paper by £4 per foot 
run. As to the employment of convicts involving a larger plant, it 
was observed that the only part of the plant affected would be that 
used in the quarries, being but a small part of the whole, and the 
cost of which would not amount to above a few pounds per foot of 
the work. 

The proposed system had been explained generally, and the 
winciples upon which it was based stated, without those details 
Se entered into, which might require to be moditied to suit 
particular localities. It appeared to have been overlooked that the 
timber system had been advocated as the backbone of a permanent 
stone structure. Viewed in this light, a comparison was instituted 
between two breakwaters, identical in form, in external dimensions, 
in material, and in priees ; the one constructed under the most im- 
woved of the existing systems, and the other under the new system. 
t was found that for a length of 2,000 vards, in a depth of 52 ft. of 
water, the former would cost £718,934, and occupy twenty-one years 
in construction; whilst the latter would only cost £538,¢ 
posing the creosoted timber to last twenty vears, or £600,5% 
timber only endured ten years, and would afford the same amount 
and kind of shelter in five years. The progress of the ordinary 
stone breakwaters was limited by the time required for the erection 
of the superstructure, as the rubble bank could always be formed 
with sutlicient rapidity. Under the new system a harbour would be 
enclosed in tive years, instead of in twenty or twenty-one years on 
the old system; and the timber breakwater would atlord great 
facilities for the construction of the faces, as there would be no 
current to contend with, and the work might be proceeded with at 
many different points at the same time, instead of being contined to 

one spot. 

















February 15 and 22, 1859. 


Joseru Locks, Esq., M.P., President, in the Chair. 


Tue discussion upon Mr. Jameson's Paper, “* On the Performance of 
the Serew Steamship Sahel, titted with Du ‘Trembley’s Combined 
Vapour Engine; and of the sister-ship Oasis, with Steam Engines 
worked Expansively, and provided with Partial Surface Condensa- 
tion, ” occupied both evenings. 

In commencing the discussion it was observed that experiments 
made with great care, and continued over some time, induced the 
opinion that surface condensation would ultimately supersede con- 
densation by injection. It was found that a condensing tube 
4 ft. long, and } in. diameter, would be sufticient for a non-expansive 
engine of 1-l¢th-horse power. Such a tube, placed concentrically 
within one of slightly greater diameter, so as to allow omy a thin 
stratum of condensing water to pass between the two, would con- 
dense 31b. of water per hour; the pressure in the condenser being 
only 0-96 of an inch of mercury, the temperature of the condensed 
water 24 deg. centigrade, and the temperature of the condensing 
water, before and after doing its work, 7 deg. and 18 deg. centi- 
grade respectively The same tube would condense 30 Ib. of water 



















per hour, the pressure in the condenser being 23-2, the tem- 
perature of the condensed water 85 deg. centigrade, and the 
temperature of the condensing water, before and after doing its 
work, 8 deg. and 36 deg. centigrade respectively. An ap- 
proximate formula for determining the vacuum in any _par- 


ticular case, applied to the same condensing tube, might be thus ex- 
pressed : —‘The deticiency of the vacuum in the condenser, compared 
with that due to the temperature of the condensed water, was 
directly proportional to the quantity of water condensed in a given 
time, and inversely to the difference between the temperature of the 
vacuum, and that of the condensing water. 

A further account was then given of the voyage made by Mr. 
Rennie, in the ship Du Trembley, in the year 1853, from Marseilles 
to Stora, in Algeria and back. From this it appeared, that there 
was a saving of fuel of from 50 per cent. to 60 per cent., and conse- 
quently that an increased amount of space was available for cargo. 
This advantage was partly counterbalanced by the cost of the 
ether, and the inconvenience and possible danger of its use, par- 
ticularly in hot weather, when the vapour was at times ditfused 
over the vessel, and became very inflammable. But these defects 
might vet be remedied. 

It was remarked that the difference in the consumption of fuel 
in the combined engine and in an ordinary expansive engine, being 
respectively 31 Ib. and 7-4 Ib, per horse-power per hour, seemed to 
indicate the superiority of the former system. But before accepting 
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this conclusion, it was desirable to examine the conditions of the 
experiment. In the first place, it was evident, that there was a bad 
vacuum in the ether cylinder, which might be attributed partly to 
the difficulty of condensing that liquid, and partly to the exhaust 
ports being insufficient in area; for ether steam being five times 
heavier than water steam, the ports for its discharge should be 
twice the usual area. On the other hand, it was doubted 
whether, in the expansive engine, the cylinders had been properly 
protected; and it was stated, that a loss of 50 per cent. had been 
known to occur from condensation in an unprotected cylinder, when 
working expansively. It seemed, therefore, essential to inquire into 
the relative merits, in a theoretical point of view, of the combined 
ether engine, and a well-arranged expansive steam engine. Accord- 
ing to the dynamic theory of heat, heat and power were identical. 
The particles of a heated body were in a more agitated condition 
than in a cooler body, the motion of the particles being greatest in 
elastic fluids, and their pressure upon the sides of the vessel such, 
that if one side yielded, as was the case with a working piston, the 
reaction would be less than the impact. Hence the motion of the 
particles would be diminished in proportion as the piston was urged 
forward, and the result would be reduction of temperature. Expan- 
sion might be carried to a point, where the elastic force was entirely 
exhausted. Commencing with steam of the density of water, and 
expanding it until a perfect vacuum was obtained, would form, in 
point of principle, a perfect engine. But the practical difficulty of 
carrying expansion to its utmost limits was the great strength and 
size of cylinder required for the purpose. All the different air and 
other engines, designed to supersede steam, had aimed at one point, 
that of carrying the expansive action to a further degree, without its 
being necessary to resort to such large and strong cylinders. In the 
combined engine, the analogy was evident. The expansive action 
was stopped at a certain point, and the steam was made 
to impart its heat to another liquid, which evaporated at a 
lower temperature, and the vapour of which occupied less 
room than steam, at a given temperature; that a 
smaller cylinder could be employed. It was a matter for calculation 
whether this advantage was sufficient to balance the disadvantages 
of an imperfect vacuum, in both the steam and the ether cylinders, 
of the complications and of other drawbacks which had been men- 
tioned in the paper. It was believed that by properly protecting 
the ordinary steam cylinders against the loss sustained from conden- 
sation, results would be obtained equal to those claimed for the ether 
engine. 

It was remarked that a theoretical comparison of the relative 
merits of the ether or combined engine, and of an ordinary steam 
engine, was in favour of the former, as there was, undoubtedly, an 
addition of power. With reference to the possibility of improving 
the ordinary steam engine by carrying the expansion of the steam 
to the furthest practicable point, and thus utilising the maximum 
calorific power, that was a problem of great complexity, the practical 
solution of which had not hitherto been attained. It was thought 
that the apparent difficulties in dealing with ether should not 
be considered an insuperable obstacle to ultimate success. The 
present leakage at the joints required attention, as it involved 
waste of ether, and increased the chance of danger. There 
was no apparent reason why this should not be accomplished, as 
although ether penetrated more readily than water, and thus necessi- 
tated a better joint, yet it was not a corrosive liquid, and had no 
appreciable action upon metals. 

It was believed, that the right way of looking at this question 
was to compare the performances of the combined marine engine— 
first, with ordinary marine steam engines, made by experienced 
makers; secondly, with the most economical engines, working on 
land; and thirdly, with a theoretically perfect engine. With re- 
gard to the first point, it was found, that the use of the combined 
engine, setting aside the cost of the ether, effected a saving of two- 
thirds, or one-half, in the consumption of fuel. In the second place, 
2 Ib. of coal per LH.P.—the ascertained consumption in the 
Kabyle—represented 100,000,000 of duty in a Cornish engine, 
which was very good work, many engines doing much less; 
therefore, there was an engine, used for steam navigation, 
as economical, in point of consumption of fuel, as some 
of the best engines employed for pumping. The third comparison, 
that an equal amount of economy would be gained by a proper 
expansion of the steam to a low point, without the intervention of 
ether, might be answered by the fact that marine steam engines 
continued to be made which consumed at least one-half more fuel 
than those under the combined system. It should be borne in 
mind that where the practice was pursued of working steam very 
expansively more fuel per I.H.P. was stated to be burnt than when 
working with full steam; at all events, the expected economy 
was not produced. As regarded the question of the leakage of 
the ether, the waste was now so small that it was commercially 
worth while to use it, and thus to eflect a saving in the consump- 
tion of coals. The vapour caused little or no inconvenience. It 
was not simply whether the cost of the ether was equal to that of 
the coals saved, for the space which the coal occupied in the ship 
must be taken into consideration. The danger was not greater than 
was incurred in the use of gas in a dwelling-house, and no objection 
could be made to the system on that ground. An explanation was 
offered as to the reason why the system had not been employed in 
England. As an illustration of the difficulty of getting any new 
invention tried in this country, it was mentioned that an offer had 
been made to a large steamboat company to apply the vapour 
engines to a vessel of 60-horse power free of cost to the company. 
Their performance was to be tested ou land before being placed in 
the vessel, and if when fitted in the ship an economy of 20 per cent. 
Was not obtained, then the ordinary engines were to be replaced 
without expense to the company. ‘This offer was rejected, the com- 
pany giving as a reason that they did not like trying experiments. 
It had been stated that other fluids than ether might be applicable. 
The bisulphide of carbon was cheaper, gave more bulk of vapour, 
and was in every respect a more desirable liquid than ether. A 
description was then given of a moditication in the method of effect- 
ing a junction between the wrought-iron tube plate and the tubes of 
the vaporiser, which also acted as the steam condenser. When 
thus constructed it was proved with air pressure, and the loss was 
ascertained to be only 1 Ib. per hour, so that it was practically tight. 

Some remarks were then made to show how objectionable it was 
to work without a steam jacket to the cylinder, especially when 
using steam very expansively, as the cylinder then became a con- 
denser at the commencement, and a boiler at the end of the stroke. 
Great credit was due to M. Du Trembley for introducing a system 
for concentrating the light pressure of the long end of an expansive 
figure; but it was not thought that any more power could be ob- 
tained from a given quantity of heat, by this means, than by the 
proper use of steam. 

It was thought that the vapour engine should have been com- 
pared with a pumping engine, and not with an ordinary marine 
engine, as the actual efficiency of, and the real duty performed by, 
the latter could not be ascertained ; whilst the load upon a Cornish 
pumping engine was a known and detinite quantity. For compari- 
son, in respect to load, engines should be divided into three classes : 
—tirst, the Cornish engine, in which, with a known weight at the 
end of the beam, an etlort was exerted in each succeeding stroke, of 
similar and equal value; secondly, with a factory engine. working 
with a load, which might be, but was not generally known; thirdly, 
with a marine engine, in which the load on the engine could not be 
stated, as there were no means of determining or measuring the 
friction of the vessel. One of the chief peculiarities of the pumping 
engines constructed on the Cornish principle, was the employment 
of a steam jacket around the cylinder and in direct communication 
with the boiler, the cylinder being situated at a higher level than 
the boiler. It was now also frequently the practice to surround the 
jacket in addition with a coating of ashes twelve inches in thickness. 
The amount of benetit derived trom the use of the jacket was capable 
| of being precisely determined. It had been ascertained that the 
| water converted into steam to keep the jacket warm amounted to 
| 1-45th part of the whole quantity of water used as steam in 
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In Cornish pumping engines the pressure of the 
steam in the boilers and the jackets was 35 Ib., whilst on 
the piston it never exceeded 25 Ib., and when working expan- 
sively it did not amount to more than from 10 Ib. to 20 Ib, 
In applying expansion to marine engines, it was the custom to 
expect, in ordinary working with full steam, that there should be 
the same pressure on the piston as in the boiler. But if the same 
amount of etfort was to be got, in one stroke of an engine, when 
worked expansively, as when using full steam, then the initial steam 
must be considerably higher, to allow to a certain extent for the 
cutting off. 

It was urged that the true measure of the efficiency of an engine 
was the quantity of water passing through it, as steam, in a given 
time, and that the application of meters to engines would enable 
this to be ascertained with accuracy. This was considered preferable 
to recording the quantity of coals burnt; because when the duty, 
with a given consumption of fuel, was stated, that represented the 
degree of attention of the stokers, the quality of the coals, the 
construction of the boilers, and the perfection of the engine com- 
bined, and it was well known that the coals and the boiler might 
cause a variation to the extent of 50 per cent. in the quantity of 
steam generated. It was also contended that there was no practical 
value in the employment of ether, and that if high-pressure steam 
was used, expanded in a double cylinder engine, with proper pre- 
autions against radiation, equally economic results might be ex- 
pected. 

It was observed, that the discussion, so far, had reference prin- 
cipally to the administration of steam in an ordinary engine, rather 
than to the combined vapour engine described in the paper. It had 
been said, that high-pressure steam, used very expansively, would 
lead to as economical results as the ether engine; but it seemed to 
be forgotten that the latter was made the means of utilising the 
temperature of the exhaust steam, and that by this system, after 
the most favourable results had been obtained by the use of steam 
alone, a still further economy might be produced by the addition of 
the ether engine. It was the means of utilising 5 or 6 deg. of tem- 
perature which were ordinarily lost, to boil another liquid to pro- 
duce another atmosphere. 

It was admitted that the arrangements of the combined engines 
were admirable, and the workmanship excellent, all the joints 
being apparently tight. The experiments, on the whole, had been 
made in a most satisfactory manner, and seemed to induce the 
belief that the difficulties still to be overcome were but few, that 
the danger was less than had been anticipated, and that the use 
of two liquids, evaporable at different temperatures, might here- 
after be profitably introduced. 

It was agreed, that if ether was used in combination with steam, 
as in the Sahel, as much duty might be performed as with 
steam alone used expansively; but, it was F meee it could be 
shown theoretically that a higher performance could not be 
obtained. ‘To boil ether, the vacuum in the condenser of the 
steam cylinder must be reduced to 6 lb. or 7 Ib. per inch less than in 
the condenser of an ordinary steam-engine worked expansively. 
Again, an inch of water would produce about a cubic foot of steam 
at the pressure of the atmosphere, but the same quantity of ether 
could only produce about one-eighth, of a cubic foot of vapour 
at the same pressure. Therefore it was believed, better results 
would be obtained by using steam expansively in a cylinder entirely 
cased with a steam jacket, and combining other recognised improve- 
ments, 

— recent experiments on steamboats gave the following 
results :— 
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No.|Name of Vessel. | 


of Steam on Expansion | Coal per I.H.P. 
| | adwission. nearly. | per hour. 
| | | | 
| | Per square inch | | 
1 Admiral | 34 lb. | 5 | 2°95 Ib. 
2 Callis | $s ,, | 63 Ce os 
3 Not yat | 63 ,, 8 1°88 ,. 
4 } 106 , 15 1018., 
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It was observed that the last experiment was incomplete, as it 
had been stopped by a fog. In reference to the combined engine it 
was stated that theory showed that for a given initial pressure and 
temperature of steam, the combined engine must be the more econo- 
mical, because of its enabling a lower limit of minimum temperature 
to be reached, and diminishing the loss by overcoming back pressure 
and friction; but it appeared that, by using a high enough initial 
pressure and temperature of steam, the steam engine could always 
be made equal, or superior in efficiency, when required. 

It was thought that expansion in marine engines might be re- 
solved into two considerations:—First, could a pound of steam 
develope more power when used very expansively, than when 
carried to the usual point of about three-fourths the length of the 
stroke before cutting off, as in the ordinary full-powered marine 
engine? Secondly, was the expenditure of coal per I.ILP. 
increased or diminished as expansion was extended? A series of 
trials with H.M.S. Renown, Victor Emmanuel, Algiers, and 
Racoon showed, that when only half the number of boilers 
was used, and the steam was worked expansively, being cut off at 
65 of the stroke of the piston, more than half the power 
was developed, which was given out by all the boilers, though the 
excess was not considerable. As to economy of coal, it was stated 
that in H.M.S, Dee, with steam jackets embracing the cylinders, 
the consumption of fuel, when working at full power, with common 
steam, amounted to 3°9 Ib. of Welsh coal per LH.P. per hour. 
When the steam after leaving the boilers at a temperature of 237 deg., 
had been superheated to 377 deg., the result was 2°74 Ib. per I.H.P. 
per hour. In this case the steam was cut off at exactly half the 
stroke. It was found that when cut off at an earlier portion of ‘the 
stroke, the consumption of fuel was immediately increased. The 
most economic result when working at full power, and with super- 
heated steam, was 2°97 Ib. per LH.P. per hour. The advantage in 
horse power by expanding beyond the half stroke was more than 
compensated by the increased consumption, when working beyond 
that point in ordinary marine engines, with steam of a pressure of 
20 1b. It was of great importance that the mean temperature in the 
cylinders should be such as to prevent condensation. With regard 
to the use of high-pressure steam in marine condensing engines, it 
was observed that the difficulty with the Government gun-boats and 
block-ships, in which steam of a pressure of 60 1b, was employed, 
was to insure for any length of time the necessary tightness in the 
tube plates, whether of iron or brass. The consequence of any 
failure in this particular point was, that the ends not only of the 
leaky tubes, but of all those around them, became incrusted in a 
short time, and all the lower tubes were so plugged up as frequently 
to require boring-tools to clear them. Surface condensation might 
have the effect of preventing this leakage and of obviating the 
incrustation of common salt and the closing up of the tubes, in 
which case the boilers would become like those of a locomotive 
engine. 

It was said that the mechanical arrangements of M. Du 
Trembley’s engine were fairly entitled to great praise. That engine 
pretented a theoretical and practical advantage, in utilising the 
waste heat of the condensing water, supposing the ether vapour to 
be eliminated without the necessity of costly apparatus. But still 
it was felt, that attention should first be directed to a system of 
perfecting the ordinary marine engine, rather than obtaining more 
favourable results, by the addition of the ether system to the present 
engine. A marine engine with proper adjuncts for using steam of 
from 45 1b. to 60 Ib. pressure, precautions being taken to economise 
the heat at a high temperature, and the difficulties in the way of dry 
and rapid condensation being successfully overcome, would, if the 
laws of heat and elasticity were to be believed, result in greater 
economy, with more safety than was promised by the combined 
system. In such a case the consumption of fuel might be reduced 
even below 2 Ib. per I.H.P. per hour, as the result of ordinary work- 
ing, not of a series of short experiments, the results obtained from 
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which could rarely be received or recognised as facts. When this 
economy was accomplished, M. Du Trembley’s system could, if it 
was hereafter thought desirable, be adapted to the then existing 
arrangements. 

It was considered that the subject had been treated in the paper 
rather in a commercial than in a scientitic point of view, and 
that the gross consumption of the fuel, as it had been taken, 
was a loose standard to adopt. It was argued, that the combined 
vapour-engine should not be compared with theoretical marine 
engines, working at very high pressures, for whatever pressure was 
employed in the ordinary engine, might be used in the combined 
system. It was shown from indicator diagrams, taken when high 
pressure was used, that the power of steam was equal to the power 
of the vapour of ether. It also appeared, that whatever power 
was gained in the ether engine was so much deducted from the 
steam engine. Therefore, theoretically, there could be no gain by 
the adoption of the combined system. But a practical advantage 
might result by reducing the consumption of fuel from 3 Ib. or 4 Ib. 
per I.H.P. per hour to 2 1b, per ILH.P. per hour. The present steam 
engines were constructed for fixed gases rather than for saturated 
vapour. One of the chief reasons why the combined engine was 
practically more economical than the marine engine was that 
in the latter, when the steam was used expansively, there was a 
certain amount of condensation and re-evaporation going on in the 
cylinder, as had been previously explained. But if the heat of the 
cylinder was maintained, and its size was increased, this effect 
would disappear. ‘To produce the most favourable results, it was 
contended, that the surface of the condenser should be equal to half 
that of the boiler. 

In conclusion it was remarked, that if the steam could be so ex- 
panded as to leave the cylinder at a temperature of only 60 deg., then 
there would be no advantage in the combined system; but it was 
difficult, in a marine engine, to have a cylinder sufliciently large for 
the purpose. From some experiments which had recently been made, 
it was ascertained that the latent heat of ether was 170 deg. Fah- 
renheit, equal to 97°3 deg. centigrade. This result agreed nearly 
with the estimate given by M. du Trembley, who stated it to be 
96°12 deg. centigrade. The difference might be accounted for by the 
apparatus emploved and the process followed not being the same 
in each case. The former was deemed to be the more correct figure, 
and the mode in which it was obtained was described in detail. It 
was also found that the heat required to generate ether vapour was 
less than that necessary for eliminating steam in the proportion of 
76 to 96. 

After the meeting of February Ist, Mr. Denison, Q.C., exhibited a 
small crab, or winch, capable of lifting half-a-ton with a single 
pulley, although light enough to be carried in one hand. It had two 
short barrels with five grooves in them for the rope, and a wheel at 
the end of each barrel, both of which were driven by equal pinions 
on the winding arbor. The rope passed from one barrel to the other, 
and the loose end was either pulled off by hand or fell by its own 
weight, or by the weight of the desveading blocks, or empty bucket 
attached to it, if the crab was worked alternately, like buckets in a 
well. This avoided the loss of power and increased strain on 
the wheels, from the accumulation of rope on the barrel when 
worked in the common way, and the loss of time in fleeting or pass- 
ing the four or five coils of rope back from one end of the barrel to 
the other (which required special apparatus for it), and brought the 
whole machine into a smaller compass with less weight than a com- 
mon crab of the same power, because thinner and smaller wheels 
could be used on account of the strain upon them being always 
uniform in lifting any given weight, and because the barrels need 
not be longer than tive times the thickness of the rope. 

Several members stated that the machine was a very 
but it had been invented long ago, and was now in us 
factories. 
valuable an improvement of such a clumsy machine as the common 
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To this it was replied, that it was surprising that so | 


long-barrelled crab, should have been unknown to the various | 


engineers, builders, and other persons conversant with such matters, 
to whom it had been shown or described. It was found that the 
time spent in fleeting the chain was no less than a quarter of the 


time spent in actually lifting the Westminster bell to the top of the | 


tower, and two crabs were used for it, whereas with one such ma- 
chine as this it would have been lifted the whole 201 ft. without 
any interruption. Some persons to whom it had been described be- 
fore they had seen the present machine in action at Mr. Dent's clock 
factory, doubted whether it would answer; some said it was just 
what they wanted, some were surprised that it had not been in- 
vented before; but not one of them appeared to have had the least 
idea that it had not only been invented before, but that it was in 
common use, as was now stated. The only object in bringing the 
machine to the institution was to make it generally known, and to 
show its convenience, and it was hoped that the present conversation 
would assist in doing so, as it probably would, even more completely 
than if the invention had been really new and comparatively untried. 





There were some details of construction for diminishing friction in 


machines of this kind, which would be gladly explained to any one 
who might think it worth while to inquire about them, as they 
might not occur to everybody who merely set to work to make such 
crabs from the general description which had been given. 


LIVERPOOL LITERARY AND PHILOSOPHICAL 
SOCIETY, 

Tue ordinary meeting of this society was held on the evening of the 

21st ult. in the Royal Institution, Colquitt-street, the Rev. H. H. 

Higgins, vice-president, in the chair. 

The paper tor the evening was then read by Mr. Keith, the sub- 
ject being—“ The Past, Present, and Future of Photography.” 

In treating upon the subject of * Photography—past, present, and 
prospective,” he said he proposed to consider, first, the early dis- 
coveries in the science, which had paved the way to its present state : 
secondly, its present position; and, thirdly, ‘the probable future 
application, and the assistance we might reasonably expect from its 
more extensive application. We did not now regard the pro- 
ductions of the camera with that curiosity and astonishment which 
were bestowed upon its earlier efforts, on account of the daily and 
mtimate acquaintance which we now had with its results.” The 
most indifferent of its productions were not, however, without their 
value in the diffusion of knowledge, and an increased appreciation of 
the beauties of nature and art. We might reasonably infer that the 
old alchemists, in their search after the philosepher's stone, became 
acquainted with the fact that seme of the preparations of silver 
were darkened by the action of light. ‘The earliest date, however, 
which we found was 1777, when the illustrious Scheele made the 
irst philosophical examination of the decomposing action of light 
upon compounds containing silver, and pointed out what we might 
consider one of the fundamental principles of photography, without 
which all our knowledge would be capable of producing very little 
practical result, namely, the fact that chloride of silver was most 
sensibly acted upon by the blue ray, while the red and yellow rays 
produced comparatively little result. His experiments were repeated 
In 1801 by Ritter, of Jena, who discovered the existence of powerful 
actini¢ rays beyond the visible spectrum; and about 1802 Wedg- 
wood and Sir H. Davy attempted the trst practical application of 
photography, and published “a dc scription of a method of copying 
paintings upon glass, and making profiles by the action of light upon 
nitrate of silver,” but although these and similar experiments 
appeared at the outset to promise so well, they were checked by the 
experimentalists being unable to discover anv means of fixing the 
pictures so obtained. In 1814, M. Niépee, of Chalons, discovered 
that certain resins were acted upon light, in such a manner that they 
became hardened and insoluble. He coated a metal plate with a 
solution of bitumen, and exposed it to the action of the light ; 
parts acted upon became insoluble, and the parts representin 
the shadows were then dissolved out. Ten years afterwards 
ne entered mto a partuership with Daguerre, who, in 1839, pub- 
ished the details of the daguerreotype process upon silver 
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plates, which, however, was not perfected until the subse- 
quent discovery, by Goddard, of the accelerating action of 
bromine. The fixing processes employed up to this time were 
very imperfect, and the matter was not set at rest until the 
publication of a paper by Sir John Herschel, on the use of liquid 
hyposulphites for tixing the photographic impressions. In 1840 
Mr. Fox Talbot published a paper in the Philosophical Magazine, in 
which he gave directions for the production of both negative and 
positive pictures upon paper prepared with chloride of silver, and in 
February, 1841, he took out his patent for the calotype or talbotype 
process. To Sir John Herschel we were indebted for the tirst em- 
ployment of glass plates to receive sensitive films, although he 
(Mr. Keith) believed it might, with equal justice, be attributed to 
Mr. Towson, of this town. In the present advanced state of the 
science of photography, it might be urged that all these processes are 
obsolete, but in them they might trace the germs of all the processes 
at present practised. Without the knowledge of the different action 
of the various coloured rays we could not avail ourselves of the pro- 
cesses which required development in a chemically dark room. The 
chloride of silver, the first substance experimented upon, was still 
used for nearly all the printing processes ; and in the latter discoveries 
of Daguerre and Talbot we had the processes which depend upon 
the property which certain substances possessed of receiving a latent 
image to be subsequently developed. In the bitumen process of 
Niépee, and the chromotype of Ponton, we had the basis of carbon 
printing, and also all the known processes of photoglyphy and 
photo-lithography. Having described the various apparatus 
employed by photographers, Mr. Keith proceeded to say that the 
discovery of the application of collodion to photography in 1851 
might, he thought, be considered to commence the present era. The 
daguerreotype could only be applied with advantage to small por- 
traits. The talbotype was not sufliciently sensitive, and was, in 
addition, wanting in delicacy and fine detail, while the collodion 
was found in practice to combine the excellences of all previous 
methods, and possessed besides something peculiarly its own. 
It had more rapidity of action than even Daguerre’s pro- 
It was applicable to pictures of a much larger size, 
and capable of almost unlimited reproduction; and it surpassed 
Mr. Talbot's not only in sensitiveness, but also in superior 
discrimination of texture and minuteness of detail. There had 
been considerable difference of opinion as to whether Archer or 
Le Gray was entitled to the merit of its discovery. Le Gray 
certainly proposed its use in 1849 or 1850; but to Mr. Archer we 
were indebted for the first details of the practical mode of using it. 
The improvements since that time had been very rapid, and its 
extensive application might be inferred from the fact, that in a 
recent exhibition, out of 700 subjects, 600 were due to collodion. 
By its aid we were enabled to look upon the face, as it were, of all 
that was great, good, and noble, in this and other lands; the 
stupendous monuments of antiquity were brought to our own 
tiresides. It really almost did away with the necessity of travelling. 
India, China, Egypt, Palestine, France, Germany, Italy, and 
Switzerland, had been ransacked, and we were no longer left in 
doubt as to the accuracy of the artist’s pencil, for we know that 
photography could not lie. In considering the various uses to which 
photography could be applied, Mr. Keith gave some interesting 
instances of its practical value. During the building of the bridge 
of Kiet, photographs were taken every week for the information of 
the late Emperor Nicholas; in the Ordnance Survey Department of 
the Sappers and Miners all the maps are reduced by photography, 
thus effecting a saving of about £2,000; and it was also extensively 
used in the Royal Military Repository at Woolwich. In fact, there 
was scarcely a business or science to which photography might not 
render valuable aid. To the naturalist and botanist how valuable 
must the faithful transcripts of nature be? To the astronomer it 
offered a ready method of mapping. Photographs of the moon had 
been taken, which showed very clearly the mountains and valleys 
which marked her surface ; Jupiter, with his belts and satellites, had 
also been taken; and a series of very interesting experiments, to 
ascertain the comparative illuminating power of the various planets, 
had been instituted by, he believed, Mr. Warren de la Rue, and 
there was no doubt that our knowledge of the wonders of the 
celestial world would be materially increased by its use. The transfer 
of the photographic picture upon stone or metal, for the purpose of 
ready and cheap multiplication, had occupied the minds of some of 
the greatest men of the day. M. Fizeau attempted to etch daguerreo- 
types with a mixture of nitric, nitrous, and hydrochloric acid. The 
white portions resisted the action of the acids, and the black portions 
were bitten in. It was then inked and the surface covered with a 
thin tln of gold deposited by the galvanic battery. The ink was 
then dissolved with a caustic alkali, and the plate again bitten in 
either with acids or by being made the positive pole in a battery 
arrangement. Mr. Talbot patented in 1856 a process for engray ing 
on steel, in which he used a mixture of gelatine and bichromate of 
potash, subsequently improved and further patented in 1858. By 
his new process the plate was prepared as in his former specification. 
After exposure to light an aquatint ground was laid upon it, and it 
was then bitten in with a solution of perchloride of iron. The photo- 
galvanographic process of Herr Pretch was capable of producing 
very beautiful results, although, from the number of repetitions, the 
cost was considerable. He also used the bichromate of potash and 
gelatine, but spread upon a glass plate. After exposure the plate 
was wetted, when the parts unacted upon swelled up sufticiently to 
admit of a mould being taken in gutta-percha. ‘This was placed in 
the battery as a mould, and copper deposited upon it, which 
served as a matrix, from which the working plate was obtained. 
Jn a specimen recently issued by Mr. Greenwood the process was 
still further lengthened out by printing from the copper plate upon 
transfer paper, and printing from the stone. Photo-lithography 
had also its votaries. Mr. Macphearson, of Rome, coated the stone 
with a solution of bitumen in ether. Exposed to the light under a 
negative, the bitumen was rendered insoluble, and a wash of ether 
removed the unchanged portion. The latest and most promising 
process was that of Messrs. Cutting and Bradford, patented in the 
United States and England, which consists in preparing the stone 
with a mixture of gum arabic, sugar, and bichromate of potash. It 
was then “lighted” and washed with a solution of soap, which at- 
tacked the stone, removing the coating, and fixing itself or an in- 
soluble soap, formed by the matual decomposition of the soap | 
and the stone upon the stone, in place of the coating removed. | 
Where the gummed surface had been entirely protected from the 
light, the gum was easily removed, and the soap had free access to 
the stone. The consequence was, a thorough union of the soap with 
the surface. Where, on the contrary, the lights were strong, the 
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colouring matter of writing ink, gallate of iron. It had been im- 
proved upon by Mr. Hannaford, who had made public a process of 
ink printing which promised well. He mixed albumen with bi- 
chromate of potash and ammonio-citrate of iron, with which he 
coated his paper. It was then exposed to the light, and after ex- 
posure washed in water to remove the unchanged bichromate. It 
was then immersed in a weak solution of ammonia, and afterwards 
in a weak solution of chloride of gold. It was then developed with 
gallic acid. Mr. Burnett had furnished us with a number of highly 
suggestive experiments in printing with the salts of cobalt, copper, 
uranium, and other metals, which would no doubt before long bring 
forth their fruit. As regarded the future of photography, he had 
not much to say. Its applications to calico printing, and to all the 
arts and sciences, were numerous, and likely to become more so 
every day- 

The Chairman considered that one of the greatest improvements 
was the shortening of the time for taking photographic impressions, 
and he instanced the fact of a shell having been photographed as it 
left the mouth of a mortar, and when it was not perceptible to the 
eye. 

"Mr. Keith explained the mode in which this was effected, and 
mentioned that Mr. Scaife, of Blackheath, who employed the ordi- 
nary collodion process, had lately devised what he called his pistol 
camera for taking instantaneous pictures. The time of exposure 
was thus reduced to the sixtieth part of a second. The extreme 
rapidity of execution was due principally to the employment of 
lenses of very short focus. 

Mr. Chrisiopher Bell had not the slightest doubt, from what had 
recently transpired, that there would be a great improvement in de- 
veloping mediums. Negatives of a large size had been taken in two 
or three seconds. 

The Chairman referred to photographs in which motion was re- 
presented, and wished to know if these were taken from nature or 
from pictures. 

Mr. Keith said, from nature, no artist could reproduce the curve 
of a wave with the correctness of photography. 

Professor Archer, though not a practical photographer, had been 
much surprised that manganese appeared never to have been used as 
a photographic agent. The effect produced by light on glass con- 
taining manganese was very powerful, rendering it a deep purple. 
In consequence of this every particle of glass had had to be removed 
from the roof of the Chester railway station, Where the glass had 
been covered by putty it was found still unchanged. 

Mr. Keith said experiments were being made relative to this part 
of the subject, and so far they had been attentea with very satis- 
factory results. In his new room he had — glass coloured 
with cobalt, which had been found quite unchangeable under the 
influence of light 

Professor Elliot drew attention to some curious facts illustrative 
of natural photographic processes. In taking a picture to pieces 
which had been exposed to a strong light, he had found a perfect 
photographic impression of the subject imprinted on the panel 
underneath. ‘Trout, it had been observed, on being transferred from 
one stream to another, accommodated themselves to the different 
colour of the water in the course of four or tive hours, He had 
read some interesting remarks on this subject by the gamekeeper to 
the Duke of Buccieuch. 

Mr. Foard remarked that it had been mentioned in Notes and 
Queries, and instances given in which trout had taken a photo- 
graphic image of leaves, &c., with which they had been in contact 
while lying on the bank. 2 

The Chairman thought that this might be explained by the fact 
that the colour of the whole body of the fish had changed in cying, 
with the exception of the parts which had been in contact with the 
leaves. 

Professor Elliot said, still it was the action of light; but in the 
living trout the effect was more striking. In Scotland, on one side 

2 lake red trout would be caught, and on the other side black, 
and people supposed they were ditierent species; but the difference 
was no doubt owing to the colour of the stones at the bottom, 

Mr. Bell observed that there was such a thing as bottling-up light. 
Water absorbed a large portion of light, and it was very possible 
that being thus retained it might act powerfully upon the trout, and 
produce the changes that had been described. 

Dr. Collingwood said that it had been stated in the president's 
address at the meeting of the British Association at Leeds, that “ M. 
Niépee de Saint Victor had succeeded in reproducing the colour of 
the original upon metal plates, though he cannot fix it.” This, it 
appeared to him, was the true and giorious future of photography. 
tle was one of those that believed that this would ultimately be ac- 
complished, and the least sanguine could not but beli 


ve that the 
discovery of M. Niépce was a step in that direction. 












The Rey. 
Charles Kingsley, himself a very successful photographer, expressed 
a strong opinion in favour of this result in his admirable work, “ Two 
Years Ago.” 

Mr. Keith did not feel very sanguine as to this part of the future 
of photography. If the produce of metals which in burning gave 
forth coloured flames, such as strontian, sulphur, &c., were deposited 
by the galvanic battery.on metallic plates, those plates might give 
the power of reproducing the same colours. 

Professor Archer submitted that before they could have coloured 
photographs they must have coloured shadows ; for photography was 
nothing but a shadow. 

Mr. Bell had worked for many years with the daguerreotype, and 
had frequently had the plates with all the natural colours upon 
them; but with the slightest action of light, or a little increased 
vapour of mercury, they were all gone. He looked upon these al- 
leged discoveries as all imagination. 

The chairman suggested that if the colours, as Mr. Bell observed, 
had been produced, all that was wanted was to render them per- 
manent, 

Mr. Foard considered it altogether an accidental circumstance, 
All such statements must be received with considerable doubt. — It 
was easy for those who were not very correct in their observations 
to make mistakes of this kind. Persons had come to him and told 
him they had succeeded in producing a blue sky, which was nothing 
more than a defect in the picture occasioned by decomposition under 
the action of light. Others believed that they had produced green 
foliage; but these effects were not at all to be attributed to the 
pictures being transferred in their natural colours. 

Professor Archer spoke of the effect produced by placing in the 
dark two highly-polished silver plates, one engraved and the other 
not. The result would be, that the engraving would be transferred 
to the unengraved plate, which, by being exposed to fumes of iodine 











gum having been rendered much more insoluble, was protected from 
the action of the soap, and at all intermediate points the effect of the | 
soap upon the stone was inversely proportionate to the extent to | 
which the gum had been affected by the light. An opinion was un- 
fortunately prevalent that photographs must of necessity fade. As 
far as his own opiaion went, he did not admit this. Granted that a 
great number had faded. In a science of which we at present know 
so little, failures might reasonably be expected ; but he thought that 
the process now followed by the most eminent photographers—of 
washing out the superfluous silver, toning with oak and then fixing 
with new hypo—would give prints as permanent os an ordinary 
engra He had a number of photographs tixed with old hypo 
which showed no signs of fading, while others, under precisely simi- 
lar circumstances, were almost obliterated. The uncertainty attend- 
ing the old methods of silver printing had set many experimenters 
upon the process of carbon printing. Of these, two were be- 
fore the public—that of the Messrs. Salmon and Garnicr, who 
prepared their paper with a strong solution of citrate of iron, 
exposed, and then applied the carbon by means of a_ pledget 
of cotton wool; and that of Mr. Pouncey, in which finely 
prepared carbon was mixed with gum-water and bichromate 
ot potash, After exposure the unaltered carbon was washed out, 
mut neither of these processes have yet produced pictures equal to 
the silver process. M. Sella and Mr. Perry had also brought out a 
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process of printing, in which the picture was formed of the ordinary 


or bromine, would exhibit a picture having all the character of a 
shotograph. This experiment had been produced by Professor 
Moser, as illustrating his theory of latent light. 

The Chairman asked what was supposed to be on the surface of 
the unengraved plate to produce the ettect ? 

Mr. Bell would call it a film of light. 

Professor Elliott, speaking of the photographs of the moon, said 
it had struck him as possible that another curious result might be 
attained by the employment of photography in connexion with 
astronomy. There might be stars giving out only actinic rays, and, 
consequently, not visible by our present means of observation; but 
by presenting to them different coloured plates they might be 
discovered. 

Mr. Bell mentioned that photography had been the means of 
discovering Raffaelle’s name on the cartoons, which had never 
previously been observed. 

Mr. Keith spoke of a photograph of St. Peter's at Rome, occupy- 
ing a plate not more than three inches square, on which, by the aid 
of a powerful microscope, the inscription on the column in front of 
the building could be read. 











Sm Samvert Cunanpv.—The order of knighthood has been con- 
ferred by the Queen upon Mr. Cunard, the principal proprietor of the 
North American Mail Steamships. 
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SCOTT’S IMPROVEMENTS IN BREAKWATERS. 


PATENT DATED 8TH JuLy, 1858. 











Tus invention, by Michael Scott, of 3, Stanhope-terrace, Hyde 
Park Gardens, has for its object improvements in constructing 
breakwaters and other like str ctures. For these purposes in con- 
structing wood piles with screws, the same are each titted with a 
worm or screw, formed of T or angle iron. The angles of the wood 
piles are first removed, and then the iron bar (being heated) is wound 
spirally around the lower end, and shrinks thereon tightly. 

Fig. 1 shows the end of a pile, around the lower end of which angle 
iron is coiled, so as to form the thread of a serew. In place of the 
farm of angle iron shown in the illustration, T angle iron may be 
used, 

In constructing works, whether for breakwaters or other structures 
of alike description, frames of woodwork, such as are shown at Fi 
2, 3, and 4, are formed on shore and floated out to the place where 
they are used, and there sunk in position. Each frame consists of 
three or other number of piles a, a, placed parallel to each other; 
these piles are combined together by means of wales or horizontal 
planks or timbers 4, 6, fixed at intervals, and it is preferred when 
great strength is required that the piles should each be built of four 
thicknesses of wood, combined in such manner as to break joint. 
The piles so connected together are connected to another similar up- 
right pile c, at a greater or less distance from the piles first men- 
tioned, according to the strength of the work or the width of plat- 
form or way which is intended to be constructed. The lower ends of 
the three or other number of outer piles are connected to the last 
mentioned inner pile by means of a tie d, from which four or other 
number of timbers e, e, radiate and are tixed to the front piles, and 
the other end of the tie is connected to the inner pile by two pieces 
of timber /, f trenailed to it and to the inner pile. It is arranged 
that the radiating timbers should enter the tie at different points, 
otherwise it would be dificult to tix them to the tie without weaken- 
ing it. The outer piles are combined with the inner pile by means 
of other ties at the upper or near the upper ends, and also at points 
intermediate of the length of the piles as shown in the drawing, or 
in any convenient manner. The frames of piles thus produced on 
being floated out and sunk in position, are kept down by stones or 
rubble, which rest on the bottom ties and fill the space behind the 
front row of piles. In some cases in place of using a rigid tie, such 
as above described, flexible ties are used, consisting of links of 
wood interlinked into cach other, as shown at Fig. 5, the ends of the 
outermost lengths being attached to the front and back piles respee- 
tively ; these tlexible ties are used where the bottom on which they 
rest is uneven or composed of rocks; each link is formed of two 
— or pieces of timber A, /, fixed together with trenails, but 

" apart by interposed chocks or blocks of wood ¢, ¢. 

fig. 6 and 7 show a front clevation and cross section of a wider 
frame connected by flexible ties at their lower parts, and with hori- 
zontal ties and diagonals. When frames, such as above described, 
or of other suitable construction, are employed for forming the face 
of a work of considerable width, so that the other face (if any) of 
the work has to be constructed of other frames, ee by other work 
detached from the first face, then the width of the frames (that is 
to say, the distance between the front and the back piles,) is pr por- 
tioned to the strain which the work has to bear; thus, in’ construet- 
ing a breakwater or pier, frames of diflerent width are used, and 
those having the smallest width are placed where the sea strikes 
with least force, and those having the greatest width where the sea 
strikes with greatest force. 

In constructing breakwaters sud other like structures by means of 
frames resting on the bottom and tilled in with stone, as deseribed, bear- 
ings for the frames, when below the water mark of spring tides, are 
sometimes prepared by means of divers, who lay flat stones in suitable 
positions, and then the measurements for constructing the frames 
can easily be taken from these foundations, and the frames may be 
built at a distance, and when finished brought to their places and 
erected on the foundations already prepared. 

In some cases when using piles, whether framed as above described, 
or driven or otherwise fixed in position, the same are planked hori- 
zontally in such manner as to produce adescription of basket-like 
work (see Figs. 8 and 9), that is, the plankings 7, j, pass alternately 
from back to front, and from front to back of the piles. In some 
cases it is preferred to fill the spaces between the piles by frames of 
+ aap or planking, consisting of upright and horizontal timbers 

formed of a width suitable for tilling in between the neighbouring 
piles, see Figs. 10 and 11, where 4, 4, are the piles, and J, J, are the 
filling frames which go at the back of the piles. 
forming rounded ends of breakwaters and other like structures, a 
ring of masonry with a central column or structure is erected, and 
round the masonry ring piles are lowered into position, and tied to 
the central column by radial ties of timber; the piles are then 
— on the basket-work system before described, and the space 
vetween the piles and the column is afterwards filled with rubble or 
Stones, 
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Where necessary, diagonals, as shown in Figs, 2 and 6, are 


In some cases when | 


FIG.5. 








used to give strength and stability to the structure, in addition to 
the horizontal ties. 
In order to combine together a series of timbers under water (as, 
| for instance, the intermediate timbers or planking employed for 
forming a wall of timbers, or planking between two piles, it may be 
between the front piles of two frames, such as before described), a 
sliding | tie, 12, is employed, constructed in the following 
manner :—T'wo pieces of timber of a slightly greater length than 
the distance between the two piles, are placed one against the front 
| and the other against the back of the two piles, and these timbers 
are at their two ends connected together by interposed chocks or 
blocks of the thickness of the piles, and in between the two piles the 
two timbers are also connected together by a series of similar chocks 
or blocks, having spaces between them of sufficient width for the 








passage of the other timbers, which are to be introduced and com- 
bined with the piles; when this sliding tie is constructed as above 


described, it is pushed down the piles, until it rests at or near the 

bottom; the ends of the intermediate timbers are then easily intro- 

duced into the spaces left for them in the sliding tie, by which they 
| are thus combined together at their lower ends; and if it is desired 
| that these intermediate timbers should be driven or screwed into the 

bottom, the sliding tie serves for a guide for their lower ends while 

driving or screwing. This will be understood by reference to the 
| lower part of Fig. 7 
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WALKER’S IMPROVEMENTS IN 
MANUFACTURE OF NEEDLES. 
PATENT DATED 191m May, 1858. 
Dirricuur as it may appear to entirely change the structure of so 
small an article, the above figures (on an enlarged scale) afford 


THE 

















proof of what may be done even with the eve of a needle. Fig. 1, 
Cc B A 
A is a ridge, or gently raised part before the eye; B, the eye; C,a 








groove beyond the eye into which the thread falls. F a side 
| view of parts A, b, C, showing the thread recessed as in sewing, 
| when the ordinary pressure of the thimble drives the needle at once 
through the cloth, affording relief of no ordinary character to the 
tailor or sempstress, and saving much of their time. 

Sundry of these needles which Mr. Walker sent for our inspection, 
and which we submitted to a judge learned in such things, have 
been declared to be superior to all others, particularly with relation 
to the facility of threading. 


| 
| 


MAncuester Association FoR THE PREVENTION OF STEAM 
| Botter Expiosions.—The monthly meeting of the committee was 
held on the 22nd ult., when the Chief Lispector (Mir. HL. W. Harman) 
presented his report, from which we extract the following :-—" We 
have at this date 480 mills and other works and 1,527 boilers under 
inspection. Since the Z&th ult. we have visited 177 members, and 
examined 427 boilers and 371 engines. Of these five visits have been 
special, and four boilers specially examined, also eighteen boilers 
have been internally, and eighteen thoroughly examined. 137 dia- 
grams have been taken from sixty-four cylinders, and copies 
forwarded to members with those suggestions for the general im- 
provement of the engines which the indications appeared to render 
necessary. The number of — found defective are as under :— 
Corrosion, 20, 8 dangerous; fractures, 13, 1 dangerous; satety- 
valves overweighted and otherwise out of order, 24, 3 dangerous ; 
pressure-gauges out of order, 24; water-gauges out of order, 8; 
blow-off cocks out of order, 23, 1 dangerous ; deticiency of water, 2 ; 
| total, 114, and 13 dangerous. ‘Twelve boilers were also without blow- 
off cocks, eight without glass gauges, and eight fusible plugs were 
inoperative from being placed on the wrong plates, one trom being 
coated with hard scale. In some instances it is to be regretted that 
the recommendations we are called upon to make in reference to 
repairs are not carried out so readily as might be. In one case, 
lately, neglect of the precautions pointed out led to an accident 
during the night, but fortunately resulting only in injury to the 
boiler and temporary stoppage of the works. We have found a large 
number of safety valves with the spindles passed through stufling- 
| boxes, and in one establishment three were also stuck fast, so much 
so that the inspector had to use his utmost strength to the levers to 
force them open.” 











NOEL’S REGISTERED READING STAND. 
WE have much pleasure in laying before our readers a short descrip- 
tion of this useful little invention. 

There is nothing so conducive to ease during the labours of 
literary research, or of so much importance as an adjunct to the 
invalid couch, as a reading stand which will act the part of an 
automaton, and hold your book in any required position. 








The stand is shown in perspective in the engraving. It consists of 
an upright, rising from a strong stand. From the sliding-arm near the 
top is suspended the book-board, which works on a universal joint 
fixed to a horizontal slide, used for placing the book at the required 
distance from the upright. Fig. 2 shows the manner in which the 
book is held to the board, which is effected by means of the 
flaps A, B, which are pulled tight over the covers and fixed by tapes 
to the projections C, C.D, D, show the adjustable strings for hold- 
ing open the book wherever r quired. The book-board can be raised 
by applying the hand to E, and requires no fixing, as it remains 
wherever placed until it is proposed to lower it. 





BOUSFIELD’S IMPROVEMENTS IN MARINE 
STEAM ENGINES. 
PATENT DATED Irn JUN, 1858, 
In condensing marine engines as ordinarily constructed there are 
usually in connection with the condenser one or more pipes which 
connect the interior of the condenser with the water outside of the 
ship, and supply through their bore the injection water necessary 
for the condensation of the steam which passes through the cylinder, 
and these pipes are furnished with proper valves for regulating or 
entirely stopping the flow of water through them. The water rush- 
ing through such pipes is used for condensation under ordinary cir- 
cumstances ; but as vessels, from accident, severe straining, or age, 
often leak more than their ordinary bilge pumps can remove, or ship 
seas, or in other ways become incumbered with water which it is 
necessary to remove promptly, there have been and are usually 
attached to marine engines one or more pipes connecting the interior 
of the ship with the interior of the condenser. These pipes are pro- 
vided with proper valves for checking or controlling the flow of 
water through them, and when such valves are open permit water 
that may have accumulated in the ship to be forced into the con- 
denser, there being a vacuum or partial vacuum in the condenser, 
and the atmospheric pressure upon the water in the ship's hold. Such 
pipes are usually termed bilge injections, and are used either in con- 
junction with the ordinary injections or alone, as circumstances may 
require; the latter practice being the proper one when so much 
water has accumulated in the hold that the ends of the bilge pipes 
are continually under water. The use of these injections is attended 








with several inconveniences. 

Firstly, they must be used in connection with the ordinary in- 
jection pipes (unless their ends are always under water), and in such 
event they require constant attention to their valves to prevent air 
entering into the condenser, and cannot at any moment be permitted 
to deliver the whole quantity of water which could be removed by 
the air pump. 

Secondly, when their ends are constantly under water, and these 
pipes are theretore used alone (the outbourd injections being shut 
voit), they can be permitted to deliver into the condenser only a little 
more water than is absolutely necessary for condensation, for the 
reason that too great a tlow chokes up the necessary space in the 
condenser, While the mechanically mixed air entering with the water 
impairs the vacuum, and these bilge injections are objectionable. 

Vhirdly, for the reason that ail the coal, dirt, chips, and other 
accumulations in the bottom of the ship must be kept out by a 
strainer or else enter the pipes. If strainers are employed there is 
danger of their stopping up when so tar under water that they ean- 
not be cleared ; if none are used these solid accumulations must pass 
through the foot and buttertiy valves, and generally tend to impede 
and sometimes entirely stop their operation, In spite of these 





| objections, bilge injections are in almost universal use; the demerits 


being more than balanced by their utility, and this invention is 
intended to obviate all their defects. 

lhe nature of this invention, a communication to G. T. Boustield, 
of Loughborough Park, Brixton, consists in combining with an 
ordinary air pump a pipe leading from a point therein substantially 
such as is specitied and prolonged to some point near the bottom of 
the vessel substantially as hereinafter set forth, such pipe being pro- 
vided with a proper valve or valves, and the whole being tor the 
purpose and acting substantially as hereinatter specitied. : 

In the illustration @ is a condenser of any ordinary kind provided 
with an ordinary injection pipe 6, which may be led through the 
planking of the ship at any convenient point. This condenser has 
a channel way ¢ provided with foot valves d, d, in connection with 
which is an air pump e, provided with a piston or bucket f, having 
in it a proper seat and valve g, g; and this pump is in connection 
with a hot well A, proper delivery doors j, j, being applied between 
the two. This hot well is in connection with the outside of the ship 
by a pipe &, commonly known as a discharge pipe, through w hich 
the air, water, and vapour delivered by the air pump pass ov erboard. 
At or near the top of the pump a hole is made in it, and this hole 
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connects with a pipe 7 properly attached, and Iead- 
ing to some convenient point at the bottom of the 
vessel or nearly so, the pipe making a direct com- 
munication between the cavity of the hold and the 
air pump. This pipe is in the present instance 
provided with three valves, one only being abso- 
Jutely necessary. These valves are lettered 0, p, 
and q, the former being what is technically termed 
a stop valve, and the other ball valves, but any 
kind of stop valve may be substituted for that 
represented, or any kind of valves that will open 
towards the air pump and shut at proper times 
may be used in place of the ball valves. Now, in 
the ordinary action of the engine the stop valve is 
kept shut, and it needs no explanation to show that 
the air pump will then act just as if neither pipe 
nor valves were there. 

But when water accumulates in the bottom of the 
vessel the stop valve is to be opened, the air-pump 
bucket then, after delivering the water above it, 
descends, forming a vacuum or partial vacuum in 
the pump above the bucket; water will then rise 
through the pipe, lifting the two ball valves and 
enter the pump, and will continue to enter and fill 
the vacuum or empty spaces as fast as the bucket 
descends, until the piston has compressed the vapour 
and air underneath it to a pressure a little greater 
than that of the atmosphere, when the valve in 
the bucket of the air pump will open, and the pump 
being filled the flow of water through the pipe will 
cease, and the ball valves will fall and the piston 
will descend below the condensing water drawn 
from the condenser, on its preceding upward stroke 
completing its downward stroke, and when it again 
ascends it will deliver all the water above it, both 
that received from the pipe and that from the con- 
denser into the hot well, and at the same time draw 
the water and air from the condenser in the usual 
way, and in descending again will leave a vacuum, as before, above 
the bucket, causing the water to flow from the hold through the pipe, 
and fill the pump, when the ball valves will again fall and the 
piston will complete its downward stroke by passing below the 
water in the pump and channel way previously drawn from the con- 
denser. It will thus be seen that the pump fulfils its tirst office of 
an air-pump, and after that is done it performs the further oflice of 
a water-pump to nearly its full capacity to free the hold of a ship 
when leaking at sea, and this it does without impairing the vacuum 
in the condenser, or without loss of power. 

The air mechanically mixed with the bilge water does not enter 
the condenser, neither does the rubbish accompanyimg that water, 
so that the vacuum is not in any way impaired, and the foot 
valves are not liable to be choked. Secondly, that even if the 
bottom of the pipe be uncovered by water for a longer or shorter 
time, permitting air instead of water to pass through it, that even 
this would not injure the vacuum in the condenser. Thirdly, that 
there may be delivered through the pipe a quantity of water much 
larger than is absolutely necessary for condensation, and it is 
intended to use this combination in conjunction with an ordinary 
bilge injection, so that water sufficient for condensation may be 
furnished by the latter when its end is wholly immersed, and then 


the engine can be run with a certainty of unimpaired vacuum, and | 
with the effect of throwing out of the bilge or hold of the vessel | 


the greatest quantity of water that the engine is capable of deliver- 
ing with a given capacity of air-pump. All these improved results 
flow from connecting 
the ship directly with the air-pump. The precise point of connec- 
tion of this pipe may be varied without varying the result or de- 
parting from the principles of the invention; for instance, it may 
be connected at a point below the highest position of the piston, so 
that the piston shall pass over its orifice as it moves back and forth, 

but in such event care must be taken so to place it that the air-pump 
bucket will move far enough to free the condenser properly at each 

stroke before it can take any suction through the pipe connected 
with the hold of the vessel, the object being that the pump shall at 

all events perform its usual duty of freeing the condenser, and when 

that is done, act to the extent of its remaining capacity as a bilge 
pump. It has been observed that only one valve in the pipe is 
absolutely necessary, the reason being that the stop valve is to 
prevent unnecessary action of the apparatus, the upper ball valve 

to prevent the water from being driven back into the hold, and the 

lower ball valve to act in place of the upper, if rubbish should for 

a time prevent it from seating itself, and to serve as a foot valve to 

keep the pipe charged with water; but the apparatus will work 

nearly or quite as well with one valve only opening towards the 

air-pump, and located in any part of the pipe; such a valve should 

be fitted with a screw or some equivalent, for the purpose of holding 

it upon the seat when the apparatus is not in use, and by relieving 

it from the pressure of this screw, the apparatus would be put in 

ordinary working order. A. self-adjusting pressure upon this valve 

may be arranged to be operated by a tloat at the bottom of the | 
hold, so that the accumulation of water in the hold will raise the 

float and relieve the pressure on the valve, and it would then act | 
as a bilge pump at all times, and keep tbe hold of a ship always 
free from water. 

When the invention is applied in engines provided with solid 
piston air-pumps, either single or double acting, the best point to 
connect the pipe to the pump is, at about the middle of the length 
of the pump cylinder, in double acting pumps, and in single acting 
pumps at about six-teaths of the length of the stroke, measuring 
from that end connected with the condenser. In the former case 
the pump will supply itself with air, vapour, and water from the | 
condenser, until the piston passes over the pipe’s mouth ; water from 
the hold will then rush in, and fill not only the rest of the capacity 
of the pump, but also the additional space obtained by condensation 
of the vapour in the pump and compression of the contained air to 
that of the atmosphere, or nearly so. When the piston arrives at 
the end of the cylinder the valve or valves in the pipe will fall, and 
as the piston returns it will discharge all the contents of the 
cylinder, at the same time drawing from the condenser air, 
vapour, and water, until it again passes the mouth of the pipe, 
when the pump will again take suction from the hold. 

The same effect will take place in the single-acting solid piston 
pump, but it will take water from the condenser or hold when the 
piston is travelling in one direction only, and will discharge its con- 
tents only when travelling in the opposite direction. The invention 
attains the best results when applied to engines having single-acting 
pumps with buckets or pistons having valves in them; such as are 
ordinarily used in marine engines applied to paddle-wheels, as this 
pump, even when the pipe is supplying water from the hold, affords 
its whole capacity to the clearing of the condenser in the same 
manner and to the same extent as if it were acting as it usually 
does, and drawing no water at all from the hold of the vessel. : 











Cask Harpenxtne Cast Iron.—The surface of cast iron, after 
being filed into shape, may be case-hardened by covering it with a 
paste of flour and prussiate of potash, allowing it to dry, heating red 
hot, and then immersing in cold water. 





RAILWAY CorresroNDENCE SysTEM IN Franck.—A suggestion has 


an independent suction pipe from the hold of | 





| 
| 
| 
| 





been made to the directors of the various French railway companies to 
establish a correspondence between them similar to that which exists 
among the various omnibuses in Paris. M. Piat calculates that if 
such a plan were adopted the railway companies would find 500,000 
yearly subscribers at 500f., 1,000,000 subscribers for six months at 
B00f., 2,000,000 subscribers for three mouths at 200f., 2,000,000 sub- 
scribers for one nonth at 100f., producing altogether a sum of 
1,150,000,000f. annually, whereas the receipts of all the French rail- 
way companies do not amount at present to more than 320,000,000f, 





BATES, YORK, AND PARKIN’S PISTONS, 

PATENT DATED 247H JuNnr, 1858. 
Tuts invention, by James Bates and John York, of Hyde, Cheshire, 
and William Parkin, of Sheflicld, relates to improvements in pistons. 
In the interior of ordinary metallic packing rings is placed a ring of 
metal, made elastic by slotting it from the interior to within a short 
distance from the exterior, and from the exterior to within a short 
distance from the interior; the number and width of the slots being 
proportioned to the diameter of the piston or plunger and the pres- 
sure to be resisted. In the elastic or pressure ring there is also, 
when required, a transverse keyway, in which is inserted a wedge, 
which expands or enlarges the ring to the necessary degree. If the 
piston or plunger be of great depth, two er more elastic rings may 
be employed. 
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In Figs. 1 and 2, representing the elastic ring, a are the indents or 
slots on the outer circumference ; 6 the indents or slots in the inner 
circumference; ¢ the cut or opening to enable the elasticity to act; 
and d the hole for a tightening wedge or key for expanding the 
elastic ring, which springs in circumference when keyed up. 

The exterior of the elastic ring is furnished at the top and bottom 
with shoulders or projections e placed at any desired positions, so 
that they may press against the horizontal edges of the packing 
rings, and, from the peculiar arrangement of the indents or slots, 
the ring is not only elastic in its circumference, but slightly yields 
up and down, so that the metallic rings are pressed at their proper 
force against the interior of the barrel or cylinder, and also maintain 
the exact degree of fitting or tightness of the metallic rings against 
the surfaces of the cover and the body of the piston. 

In Fig. 3 f is the body of the piston or plunger, g the cover, h the 
rod, and ¢ the metallic packing rings, which are pressed against the 
cylinder by means of the elastic ring. 

———————————=_— 


Tron-CcASED VeEssELs or War.—lIn referring to the French navy 
I made no mention of what they were going to do in respect to iron- 
cased ships, but it appears that they have laid down at Toulon two 
vessels upon that plan which are far advanced towards completion. 
They are to be about the size and tonnage of the vessel which they 
consider to be their finest line-of-battle ship, the Napoleon, upon 
which, I understand, they have been modelled. They are only to 
carry thirty guns, but those guns are to be of the heaviest calibre, 
and the vessels are to be coated with four and a-half inch plates of 
iron or steel, it not being yet decided which metal shall be adopted. 
In this state of things, the Government felt it to be their duty, in 
the course of last summer, to institute experiments as to the power 
of certain metal sheathing to resist shot. But experiments with 
Armstrong's guns convinced the Admiralty that, whatever be the 
cost, we have no option in the discharge of our duty but to com- 
mence the construction of these iron-cased ships. I shall not con- 
ceal from the House that they will be the most costly ships ever 
built for the British navy. We have called upon the most compe- 
tent parties in different parts of England connected with private 
trade to give us their designs and counsel. We have, likewise, called 
upon our officials in the dockyards—upon our able master ship- 
wrights, of whom, I am glad to say, we have a considerable num- 
ber—to furnish us with designs. The determination of the Admi- 
ralty is to leave nothing undone, to take every precaution that 
prudence and science can suggest, in order that the large sums 
which these ships will cost shall not be thrown away. We are 
equally resolved, at the same time, to lose not a moment in bringing 
these ships into existence.—Speech of Sir John Pakington on the 
Navy Estimates. 














CHURNING, &e. 


Tus is an invention by William Bond and Thomas Standing, of 
Preston, and relates to a peculiar arrangement of machinery for 
churning. 

Fig. 1 is a partially sectional elevation of one modification of the 
improved churning apparatus, and Fig. 2 is a plan corresponding 
according to this arrangement, which is specially adapted for churn- 
ing milk or cream. The apparatus consists of a circular wooden 
vessel A, in which the liquid to be churned is placed. To the upper 
part of the exterior of the vessel A are secured two metal sockets Be 
these are fixed at points diametrically opposite to each other. These 
sockets are each furnished with a thumbscrew C, which passes 
through the metal of the sockets, and serve to fix and retain at the 
proper height the standards D. To the inner face of each of the 
standards D is rivetted or otherwise secured a bracket, to which the 
extremities of the flat metal bar E is fastened. At the centre, the 
bar E branches out laterally, these diverging arms being united 
with the main bar by a piece of metal of a simicircular figure, as 
shown in the plan, Fig. 2, on our drawings. Each of the standards D 
terminate in an eye, which forms a bearing for the horizontal shaft 
F, from which the moving parts of the machine are actuated, The 
shaft F is driven by the handle G, the other extremity of the shaft 
having the fly wheel Il keyed thereto. A bevel pinion I is keyed 
to the shaft F, near its centre; this pinion gives motion to the wheel 
J, which is fast to the upper part of the vertical shaft K, the lower 






| extremity of which works in a footstep bearing fitted in the centre 


Mm 

° 
| 
i % 





of the vessel A, whilst the upper part is supported by a collar bearing 
fitted in the transverse bar EK. The shaft K is, by preference, 
formed of wood, titted with a cap at each end, from which the pivots 
of the shaft project. These caps are made with diverging arms L, 
which extend outwards to about midway between the shaft and 
the inside of the vessel A. ‘The extremities of the arms L are made 
to form footsteps and collar bearings, in which the pivots of the 
dashers M rotate. Under one moditication these dashers are formed 
of rectangular pieces of wood, nearly as wide as the space between 
the shaft K and the vessel A, and perforated, as shown in Fig. 1 of 
our drawings. Or, in licu of this arrangement, the dashers may be 
formed of an open frame or lattice, through the interstices of which 
the liquid to be churned or mixed flows when the dashers are put in 
motion. At the upper part, the woodwork of each of the dashers is 
formed into a spindle, which is fitted with a metal cap that rotates 
in the collar bearing, arranged at each extremity of the upper 
arms L. The extremities of these caps on the spindles of the dashers 
project above the arms L, and to them are keyed the pinions N, 
which gear with the wheel O, this wheel being fast to the cross bar 
E. When the shaft F is put in motion by means of the handle G, it 
gives motion to the pinion 1, which drives the wheel J and the 
central shaft K. This rotary movement carries round the arms | 

which causes the pinions N to traverse round the stationary wheel 
O, and thus the dashers M are caused to rotate upon their own axes, as 
well as travel round the central shaft K. In this manner avery rapid 
and powerful agitating action is kept up in the fluid contained in the 
vessel A, and the churning operation is thereby effected in a short 
space of time. Below the gearing J, N, and , is fixed a shallow 
metal trough P, which prevents any oil, ground metal, or othert 
matters from falling into the liquid beneath. , Q, are breakers, 
which are fitted inside the vessel A, near its upper edge, and serves 
to break the motion which the liquid receives from the dashers, The 
dashers may, if desired, be caused to rotate in the opposite direction 
to that hereinbefore described. This is accomplished by havingthe 
arms L made duplex at their outer extremities, the secondary arm 
being furnished with an intermediate wheel to gear with the pinion 
N on the spindle of the dasher and with the stationary wheel O, 
In some cases it may be desirable to increase the number of the 
dashers M, which may be readily done by altering the arrangement 
of their supporting arms. Instead of having these arms made 
duplex, as shown in the example given in the accompanying draw- 
ings, the arms may be triple or quadruple, according to the number, 
of dashers required. In this modification the same general arrange- 
ment of the mechanism for causing the several dashers to rotate 
upon their axes may be applied in the manner hereinbefore de- 





scribed. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








PATENT TRIBUNALS. 


Sin,—So many persons, whose judgment I cannot but value, have 
expressed their satisfaction with my former letters on the above im- 
yortant subject, that I am induced to submit some other points 
Sessieg upon it to the consideration of your intelligent readers. 
And I do so the more readily, because my conviction is daily becoming 
stronger that the adoption of some such change as I have suggested 
is only a question of time, and that the sooner the required change 
takes place the better, both for patentees and the public. 

Let it be remembered that the parties who speak most strongly 
against the present tribunals for patents are the judges, who surely 
are competent to give evidence on such a subject, being men of in- 
tellect and experience. They are also the more entitled to be heard, 
because their own part in the working of the present system con- 
stitutes the only redeeming feature in it. Their mode of handling 
difficult cases, and their judgments, with but few exceptions, are 
admirable. A careful collation of their judgments would supply an 
ample and solid body of legal doctrine on the various points which 
have hitherto been raised and properly dealt with. 

To me, indeed, it is no matter of wonder that the judges should 
have been led to declare strongly against the existing tribunal, since 
it has long been apparent to me that they have had to endure the 
burden of working a bad system. They have had to unwind many a 
tangled skein of scientific and legal disputation, and to straighten 
and separate the various threads of argument, in a manner that 
none but men of great power and patient industry could have accom- 
plished. But for their efficient labours, there would frequently have 
been hopeless confusion in the trial of patent causes, 

The important fact, however, to which Lam anxious to eall the 
attention of your readers is, that the present patent tribunal is per- 
manently discredited by the disparaging retlections cast upon it by 
the judges, At present there is not a tribunal which is acknow- 
ledged to be etlicient and trustworthy for the due administration of 
patent rights. And my conviction is that, in the nature of things, 
the tribunal for the purpose, as at present constituted, is never 
likely to regain its character. By degrees the intelligent observa- 
tions of the judges will reach and penetrate the public mind, and 
then the reform will be called for. Now if I am wrong in these 
expectations let the error be pointed out; but if not, what should 
patentees feel themselves called upon to do under such circumstances 
for the protection of their rights? 

It appears to me unquestionable that the first thing they ought to 
do is to seek to obtain a clear conception of the kind of function to 
be discharged by a patent tribunal. I shall, therefore, submit a few 
observations on this point. 

Now the first thing a patent tribunal has to do is to construe pro- 
perly the specitication in question. A specitication is a legal docu- 
ment, defining the invention claimed under the patent; but it is 
also a description of the invention, which must be suilicient to 
enable the public to carry the invention into effect. It is plain, 
therefore, that such a document should be accurate both in its science 
and in its language. Hence it becomes important that the judge of 
the patent tribunal should have a ming capable of understanding by 
himself, or by the aid of scientitic men, the points in question on the 
specilication, 

The mere lawyer has naturally a tendency to over-retine the 
points arising on the language of the document. lis experience of 
the necessity of accuracy in this respect in other legal documents 
in which the language has a more settled and accepted meaning, 
leads him to construe the specification much too narrowly by his not 
apprehending the meaning of some words and phrases which require 
some degree of scientitic knowledge and experience as a preparation 
of the mind to receive them, The lawyer may be quite true to the 
rules of logic, but vet false in his conclusion, because wrong in his 
premises, : 

On the other hand, the merely scientific man has a natural ten- 
deney to overlook the importance of accurate language. His prac- 
tice lies in quite another direction. His thoughts rest upon ideas 
and things of a special character, and he is thus tempted arbitrarily 
to frame a special kind of language in order to express what is in 
his mind, not so much with a view to the instruction of the public, 
as to the record of the progress which he himself has made in science, 
And it is easy to conceive that a scientific man may be led in this 
way to use words and phrases in a sense differing considerably from 
that of other scientitie men, and also from that current in ordinary 
society. T heard it remarked in a recent discussion, at the Institu- 
tion of Civil Engineers, on breakwaters and harbours of refuge, that 
on a cursory view of the “ blue-books” it would seem that a differ- 
ence of opinion among the prominent men was such as to cause 
serious perplexity and misgiving in the minds of the younger mem- 
bers of the profession; whereas, on looking more carefully into the 
matter. it would be found that much of the apparent discrepancy 
arose from the use of the same words by different persons in different 
senses. This I believe to be a case of frequent occurrence, and | 
have often been annoyed at the liberties taken with language by 
scientitic men of ardent minds. Such men little reflect upon the 
hindrance which such a practice causes to the transmission of scien- 
tific ideas and facts, and how often it produces error. 

The proper construction of the specitication, then, requires the ap- 
pheation to it of a mind ditlerent from that of the mere lawyer or of 
the mere scientitic man, but one compounded of both. and as it 
may be conceived that a metal on being immersed in two ditlerent 
acids may not be affected by either, and vet may be decomposed by 
a mixture of them, so a mind forming a combination of that of the 
lawyer and the scientitic man may be capable of resolving questions 
which would present insuperable dilliculties to either separately. 
The special function of the judge, as suggested, would be simply to 
take the science from the scientitic man and present it to the lawyer 
(the ordinary judge) in a legal form. 

Wititam Seencr, ALLCLE. 








50, Chancery-lane, London, W.C. 


LIGHT-DRAUGHT STEAMERS., 
Sir,—TI have read with great interest the article in your journal of 
the 11th inst., on the steamer recently constracted for the Indus 
Flotilla, and beg to forward you a few remarks which the subject 
has sugyested to me. T quite agree with you that, in proportion to 
the power said to have been exerted by the engines, the result of the 
trial was far from satisfactory ; but I think this result should be at- 
tributed not so much to the system of the engines as to the form of 
the boat, which must be most unfavourable for propulsion. It is no 
doubt of the greatest importance to employ engines which, with the 
smallest amount of fuel, will exert the greatest power. Still if these 
engines are put into a ves-el of such a form as to offer double the re- 
sistance of another with better lines, it is evident this cireum- 
stance alone will occasion a much greater waste of fuel than would 
arise from the adoption of one system of engine in preference to 
another, [do not know anything about the engines or wheels in 
this case, but am of your opinion that the application of a third 
eylinder is quite unnecessary, and as good results in every respect 
will be obtained by two. No doubt engines working, as in "America, 
with a long stroke, and a moderate number of strokes per minute, are 
better calculated to obtain the best results from. the application of 
expimsion than is usually the case in England; but in the case of 
such exceedingly light draught as is required for the Indus, I think 
a moderate length of stroke, and wheel in proportion, is more suitable. 
The main object on that river should be to make everything con- 
nected with the hull and machinery as light as possible, consistent 
with the requisite strength ; and in furtherance of this the longitu- 
dinal bulkheads described in your journal might be done away with, 
and the sides of the vessel of rather stronger plate might be made, 
say 10 ft. deep instead of only 6, and further strengthened by 
arched stringer plates attached to the sides, and secured firmly to 
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the ribs; by this means equal strength might be gained, with a 
considerable saving in weight. I roughly estimate the displacement 
of the vessel you describe at about 300 tons at 1 ft. 10 in. draught. 
We built some boats here for the river Po, with a draught of 
2 ft. 6 in.; the dimensions were—193 ft. between the perpendiculars 
and 25 ft. beam, with an immersed midship section of 58 square ft. 
They had what we considered very full lines, with flat bottoms, and 
with 240-horse power effective; we only got a speed of twelve miles 
per hour. Now 240-horse power, with 58 square ft. midship section, 
and a speed of twelve miles per hour, gives a coefficient of perform- 
ose C. This coeffi- 
H.P. 

cient shows, in fact, the relative fineness or otherwise of the form of 
the hull in the water. The Indus steamer, according to your state- 
ment, has 70 square feet (perhaps not quite so much at | ft. 10 in.), 
with 688 effective horse-power, and obtained a speed of thirteen 
miles, which gives, according to the same formula, a coeflicient of 
223; consequently, we see that if the power is anything like correctly 
stated, her form is much worse than those of the boats on the Po, 
which I alluded to. You instance further a steamer with 123 
square feet section, and 1,244-horse power, with a speed of eighteen 
statute miles, and say that this performance was nothing extraordi- 
nary. ‘The draught, however, you say, was 4 ft. 9 in., and herein 
lies’ all the difference, as it is much easier to build a vessel with 
4 ft. 9 in. draught with a good form than with 1 ft. 10 in., and there- 
fore these two vessels cannot be compared. We built last spring a 
steamer for a lake, of the following dimensions:—180 ft. long 
X< 18 ft. 6 in. beam, 4 ft. draught of water, and 49 square feet mid- 
ship section, with engines of nominal 80-horse power, which, how- 
ever, exerted 240 effective horse-power on the trial; the speed 
obtained was sixteen miles, the measured distance of thirty-two 
miles being accomplished a little under two hours. This gives a 
coetlicient of performance of 836, while the vessel you state to have 
made eighteen miles, according to the same rule, has only a coetti- 
cient of 076. A coefficient of 836, however, although very good for 
the size of the vessel and the draught, has been greatly surpassed in 
England, where the Queen's yacht, on trial, had a coetlicient of 955. 
The wheels of the vessel which ran eighteen miles were, you say, 
3u ft. diameter, with 2 ft. 6 in. dip, and made twenty-four turns per 
minute ; this, according to my calculation, gives 26 per cent. for slip, 
taken at 4 the depth of the tloat measured from outside. The wheels 
on the Po steamers were 17 ft. 2 in. diameter (also with fixed floats), 
with | ft. 11 in. dip, and 1 ft. 9 in. depth of float. On the trial the 
engine made twenty-eight strokes per minute, when the speed of 
boat was twelve miles, giving, according to same calculation, 25 per 
cent. slip. We see, therefore, that although the diameter of large 
wheels is nearly double that of smaller ones, the eflect was not better. 
On the Danube, steam at 40 Ib. on the inch cut off at } of the stroke 
has been applied with good etlect, and would no doubt be equally 
good for the Indus, where fuel is so costly, besides the advantage 
of having less and lighter boilers. M. Murray Jackson. 

Zurich, 24th February, 1859. 
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THE ATLANTIC TELEGRAPIT, 
Sir,—I have already brought under your notice the superior advan- 
tages of a telegraphic line vié Scotland, Ireland, Greenland, and 
Newfoundland—where it would meet a line already formed to New 
York. Nature may, in truth, be said to have kindly provided 
stepping-stones in this direction, of which it is both our duty and 
our interest to avail ourselves, and by means of which there can be 
no rational doubt we may have a working telegraph to America any 
day we please. It is only about 2,200 British miles from Scotland 
to Newfoundland by the route proposed, with no sea distance longer 
than about 800 miles. The proposed line vid South America is 
10,000 or 12,000 miles long, and is thus far too round-about and ex- 
pensive to begin with. The time may come when it will be formed, 
but it is out of the question just now, and only leads, in the mean- 
time, to distract attention from the right direction. The long con- 











tinuous sea distance, both of the Valentia and the Land’s End (to 

Halifax) lines puts them, or ought to put them, entirely out of the 

question. . =. 
Edinburgh, March J, 1859. 


INCLINED 
Sir,—Perhaps you, or some of your correspondents, would 
kindly solve the following problem for me? I have searched very 
many works on mechanics without success. I have never seen the 
problem even alluded to. 

If the point of suspension D of a body E ascend the inclined 
plane AC, while the centre of gravity of such body E does not 
ascend, but moves horizontally from C to B, what are the laws 
which govern the ascent of said point of suspension? The whole 
weight of E—say 1 ton—is sustained by the point D; we ought then 
to regard D as a body 1 ton weight moved up an inclined plane. 
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But this weight is due entirely to the body FE; but E is merely 
carried forward from C to B, and—friction omitted—ought to be 
carried forward without any force whatever, as the force required to 
overcome its vis inertia at starting is exactly returned by its 
vis vive on stopping. ‘To make the question plainer, suppose that 
D is a truck running up two railway bars from C to A; suppose | 
that E is a ton weight, andis suspended from a windlass in D by the 
rope K, in such a manner that as D rises the rope will be unwound in 
such an exact proportion that E neither rises nor falls, but moves 
from C to B. 

We must suppose the truck and rope to be devoid of weight and 
friction. Now what are the laws regulating the ascent of the truck 
D upevery possible degree of incline ?—what proportion will the 
weight moved ofier to the force required to cause the point of sus- 
pension to ascend ? I shall teel very much obliged to any person who 
will kindly solve the problem, as it is a question of some practical 
importance to me just now. May I further request that the answer 
will be given as simply as possible, as I am a very inditlerent 
algebraist ? A 

February 28, 











1859. 
PERMANENT WAY. 
Str,—In the very interesting article on the superstructure of rail- 
ways, in the last number of Tue Excinerer, you speak of cross- 
sleepers being ill adapted to broad-gauge lines, and in a manner to 
imply that they have not hitherto been tried. Permit me to mention 
that a portion of the South Wales Railway, a short distance west- 
ward of Swansea, is laid with double-headed rails, chairs, 
sleepers, and makes a very excellent road. The joints are all fished, 
although on several different systems. As regards comparative 
smoothness of travelling over a longitudinal and cross-sleeper road, 
the South-Western furnishes a good opportunity of comparison. 
The change from the jolting and hammering of the rails in the 
chairs to the equable motion on the longitudinals is remarkable, and 
felt instantly in travelling over the line. L. C. E 
Wimborne, March 1, 1859. 
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WROUGHT IRON CANNON, 
Sirn,—Having seen in Tue ENGINeer a letter from Mr. Branton 





and one from Mr. Merritt respecting a method for the construction 








Marcu 4, 1859. 





of large guns, which they submitted to the Secretary of State for 
War, I beg to state that I submitted the same principle of construc- 
tion to the Lords Commissioners of the Admiralty in May, 1854: 
also, at the same time, plans similar to Mr. J. Macintosh’s. I 
have sent many plans, and have received the same reply in many 
instances that seem so unsatisfactory ; but I fear we often blame the 
officials of Government for negligence and indifference to plans sub- 
mitted to them, when they have most likely had the same plans 


under consideration before. JONES. 
32, Stonegate, York, March 1st, 1859. 
THE INVENTION OF THE SCREW PROPELLER. 


Str,—I should feel obliged by your requesting your correspondent 

who signs himself “Tom Tug” to have the goodness in future to style 

the screw propeller of which he cites the performance in his letter pub- 
lished in your last number, the Carlingford screw, instead of the Ad- 
miralty screw, as it was the plan of that screw which I had the good 
fortune to discover and present to my country through the Admiralty ; 
when shortly before the period he alludes to all the serew propellers 
which were presented to the Admiralty for experiments were rejected, 
and the last improvement up to that time was a six-bladed screw 
and which was applied to the Great Britain steamer, each blade of 
which became broken, the vessel being saved solely by the fortunate 
circumstance of half of one of the blades remaining, by which she 
was enabled to get into port; for it is the least I may expect that 
such an important discovery which I was so fortunate as to have in 
my power to present to my country should be fully known and duly 
acknowledged. CARLINGFORD. 

Swift's Heath, Feb. 28th, 1859. 

[We are afraid our correspondent will continue indifferent, notwith- 
standing this appeal to his sense of justive. The habit of speaking of 
the invention in question as the “ Admiralty Screw,” is one not 
easily to be cured. | 


FATAL RAILWAY ACCIDENT AT LEAMINGTON. 
On Saturday morning last a shocking accident occurred on the 
Rugby branch of the London and North-Western Railway, near to 
Leamington. The train was a local one, left Rugby at 10.5 a.m., 
and was due in Birmingham at 11.50 a.m. It consisted of a six- 
wheel engine (manufactured some years since by Sharpe Brothers, 
of Manchester), a tender, four composite carriages, a horse truck, 
and the guard’s and luggage van. ‘The train had just emerged from 
the Radford Bridge, in sight of the town, when a spring link of the 
engine broke, and the train got off the line. The steam was shut off, 
but for 100 yards the train kept on the line, tearing up the rails, 
breaking the sleepers and chairs, and destroying the permanent 
way; but ultimately it ran along the bank side, and having its 
equilibrium destroyed, the engine and tender, with the middle car- 
riage, broke off from the rest, and were pitched over, one on the top 
of the other, into a ploughed field, belonging to a farmer named 
Stanley. The impetus of the other carriages brought the hinder- 
most on the bank, opposite where the engine and tender lay, and all 
were more or less capsized, with the exception of the guard’s van. 
A survivor who was thrown from the train says that the engine first 
turned front uppermost, then vice versa, and instantly became em- 
bedded up to the axles in the soil. The tender, by a process which 
is not clearly to be conceived, was wrenched round and at the same 
time turned sideways. The passenger carriage, falling upon these 
two, was broken and smashed; and in the midst of this catastrophe 
three men who stood upon the engine or tender were killed. These 

icorge Ricketts, the driver, thirty years of age, and residing 
v; Thomas Kite, the stoker, twenty years of age, residing 
at Coventry; anda man named John Pilkington, also an engine 
driver in the company’s service, but off duty. The first and last 
were killed instantly; the stoker expired as he was admitted into 
the Warneford Hospital. 

Fortunately, the passengers were but slightly injured. Those who 
had sufficient presence of mind got out at the top of the carriages, 
and the others were forcibly extricated from the debris of the car- 
riages. 

Hundreds of persons were soon on the spot. Mr. Hunsworth, of 
the Rugby locomotive department, and Mr. Haddocks, of the perma- 
nent way, came with a competent staff of labourers per “ special,” 
from the central station at Rugby. These officials were soon 
actively at work in restoring the permanent way, righting the car- 
riages, extricating the dead, and preserving order. The telegraphic 
communication to Rugby was severed by the engine funnel passing 
through the wires, and the London and North-Western clerk was 
obliged to telegraph along the Great Western line to Birmingham, 
and thence to Coventry and Rugby. 

On Monday the inquest was opened at the Town-hall, Leamington, 
on the three deceased. After sitting six hours and a-half it was 
adjourned till to-day (Friday.) 

















Exrorrs ror JANuary.—The Board of Trade returns show, as 
compared with January, 1858, when the prostration from the com- 
mercial crisis was complete, the very large augmentation of 
£2,371,823, or 33 per cent. in the declared value of our exportations. 
Even as compared with the prosperous January of the preceding 
year, there is an increase of £530,318 ; £1,009,140 of the increase 
over last year is in cottons. 

ForetGxn JorrmGs.—The Pope recently sent his benediction to 
the Duke of Calabria by electric telegraph.—The municipality of 
Rouen, having resolved to construct docks in that city, sent some 
time ago a commission to England to examine the docks there, and 
the system practised in them. The report lately presented by the 
commission contains observations which have rendered modifications 
advisable in the plans proposed; and the municipality has decided 
that a new commission shall proceed to England to make new inqui- 
ries on the subject.“ We cannot do otherwise,” says the Journal de 
Rouen, “than approve of this step, even if it should cause delay in 
the commencement of the docks.” 

Tue Navy.—The cost of building the hull of the Indefatigable, a 
40-gun frigate, in 1852-3, was £51,836; but the Shannon, also a 
50-gun frigate, cost £71,112; and the Orlando, a new steam-frigate 
launched last summer, cost £99,375. These figures go far to explain 
the great difference of expense in one part of the estimates at least. 
I can give another proof of the same thing in a diflerent way. The 
construction of the Britannia, 121 uns, required 4,550 loads of 
rough timber and 218 shipwrights, while the Marlborough, the same 
class of vessel, recently built, required 6,068 loads of timber and 334 
shipwrights. So that here, again, you have a proof of how much 
more costly it is to build ships in these days than it was a few years 
ago. The Rodney, again, required 3,610 loads of timber and 219 
shipwrights, while the Renown, a vessel of the same class, but 
lately built, required 4,680 loads of timber and 277 shipwrights. 
The immense increase in the size of our ships has led also to a great 
augmentation in another item in our Navy Estimates, which has 
been the subject of remark on several occasions—I mean the vote for 
new works. We have in the whole of her Majesty's yards forty- 
two building slips, and at this moment only nine of them are large 
enough for the construction of first-rate ships. We are increasing 
the size of those slips, and, of course, a large amount of money 18 
required for this purpose. . . . Last summer I appointed a 
committee, consisting of Admiral Ramsden, Mr. John Ward, and 
Mr. Nasmyth, and I intrusted to them the duty of investigating the 
state of the steam machinery of the navy. The result of that 
inquiry is, that the steam machinery of the Royal Navy is in a very 
creditable state. One of those recommendations is, that we should 
apply for tenders for the supply of engines much more largely than 
has hitherto been the case; and, in pursuance of this recom- 
mendation, we have thought it our duty to invite tenders from 
Liverpool, Scotland, and most of the eminent houses engaged in this 
particular business.—Speech of Sir John Pakington on the Navy 
Estimates. 
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ROYAL GEOGRAPHICAL SOCIETY. 
A very full meeting of this society was held on Monday evening at 
Burlington House, Sir Roderick I. Murchison in the chair. 

The papers read were :— F . e 

1. “Journey through the Highest Passes in the Ala-ta and Ac-ta 
Mountains in Chinese Tartary,” by T. W. Atkinson, Esq., F.R.G.S. 

After describing the arrangements for the journey, and the road 
traversed in approaching the foot of the Pass of Kara-ta, the author 
remarks:—“A ride of half an hour brought us into the rugged 
ravine, with its dark and purple slaty walls rising in some places 

1,000 feet above us; in other parts it opened into an amphitheatre in 
the shelving sides. A small stream ran through the centre of this 
area, leaping and foaming over fallen rocks, its banks fringed with 
luxuriant flowers and vegetation.” After descending on the other 
side, Mr. Atkinson and his party arrived at the territic gorge of the 
Ac-ta, but found the ascent impracticable. The author mentions 
that during his wanderings in Central Asia he came upon several 
large river beds, in some of which there was no water, in others the 
streams were so small that it was difficult to account for the forma- 
tion of them. The sublime passes in these mountains he attributes 
to a terrible earthquake at some distant period, which rent the 
mountains asunder, letting out the water of a large Alpine lake 
which has formed some of these vast channels across the plain. The 
route lay through the mountain passes, amid a labyrinth of rocks, 
awful precipices, foaming streams, and yawning chasms, which were 
minutely described, affording an interesting account of the physical 
character of these regions. The author also described the vegetation, 
as well as the curious tombs met with, the traditions of the tribes; 
and the paper was illustrated by diagrams by Arrowsmith, and by 
two large and beautiful paintings by himself, giving an impressive 
idea of the strikingly grand and wild scenery witnessed in the course 
of this journey in Central Asia. ; 

2. Despatch from Captain Henry Strachey, Gold Medallist 
R.G.S., respecting the measures taken by the Indian Government to 
ascertain the fate of M. Adolphe Schlagintweit, communicated by 
the Right Hon. Lord Stanley, M.P., F.R.G.S. 

Adolphe Schlagintweit crossed the Para-Lassa Pass from India to 
Thibet on the 31st May, 1857. The last documentary evidence con- 
sists of his letter to Harkishan from Chang-Chenmo of Ladak, dated 
the 14th June, with a postscript, stating that it was not sent till 
the 24th June, and one or two notes, for sundry payments, of the 
latter date. These documents were brought from Ladak by the 
Chuprassies who joined Harkishu at Khardong of Garzha on the 20th 
July, from whose statements it appears that before they left the 
Moonshee, Mohamed Hasan had deserted, taking the ponies, some 
money, and other articles belonging to M. Schlagintweit, but was 
overtaken, and the property recovered. arkishan gathered from 
Captain Montgomerie, of the Trigonometrical Survey, and his 
native doctor, that they were in Ladak during the summer when he 
had left. From the locality of his last despatch, Chang-Chenmo, it 
is inferred that he crossed the Turkish waterparting to the east of 
the Kara Korum Pass, perhaps to Sugat on the head of the Kara 
Kash, and thence followed the route taken by his brothers the previous 
year towards Kiliam and Khoten. It seems that he had laid ina stock 
of merchandise to facilitate his journey by trading. From another 
source, the Bholiyas of Jwar, the information serves to show that 
he had reached the margin of any inhabited county at the foot of 
the mountains ; left his camp to reconnoitre, and, in his absence, the 
guide absconded with most of the baggage and cattle towards 
Yarkend. Being thus left helpless, M. Schlagintweit sent to the 
Yanadar of Le for assistance in men, cattle, provisions, &e., whether 
for the purpose of penetrating into Turkistan, or returning to 
Ladak, remains undetermined. The next accounts are derived from 
merchant travellers from Ladak, from whoin it appears that he had 
passed the winter of 1857-58 on the border of Khoten, and that on 
his arrival the provinces of Kuskghar and Yarkeud were in a 
disturbed state from one of the periodical invasions of the Turks. 
It is unlikely that he would remain more than one winter here, or 
that if still in the locality he would not have opened communication 
with Ladak and India; probably, therefore, he took the opportunity 
of the temporary subversion of Chinese authority to enter Khoten or 
Yarkand to go far or remain there. He could hardly avoid the notice 
of the insurgent Turks, who, though contrary to their natural im- 
pulse, might, in the actual conjuncture, welcome him as an enemy to 
the Chinese, and the love of travel and enterprise of M. Schlagintweit 
might prompt him to offer himself in that capacity. In either case, 
when the Chinese got the upper hand, they would first regain pos- 
session of their southern frontier towards Ladak, and he would 
probably retire with the invading Turks through Kashghur into 
Khokand, with which our relations have been very slight, although 
wholly amicable, and on the strength of them he might meet a 
friendly reception there; on the other hand, the Khokandis are on 
bad terms with all their neighbours, including the Russians, who are 
steadily encroaching on their north-west frontier, and this would add 
to his difficulties in leaving their country again. 

The ways out of Khokand are E. to Ali and §. E. to Kaslighar, 
both completely stopped by the Chinese ; S. to Badakshan and Cabul, 
but physically and politically most difficult ; S.W. to Samarkand and 
Bukhara, and W. to Khiva, both probably hostile to Khokand, and 
certainly so to the British. A European, and especially an English 
traveller, would find safety there only from Russian protection. 
Lastly, to the Russian outposts on the N.W. and North Fort, Aralsk, 
near the Arsland Ak-majed on the Sir (Jaxartes), where most pro- 
bably he has proceeded, as he would then be in the civilised world 
again. It would be futile to discuss the chances of his ultimate 
escape, hanging as they do on the caprices of the vilest barbarians 
of Central Asia. 

: A discussion having ensued, the meeting was adjourned to the 14th 
instant. 








Rats ror Russta.—By our Wolverhampton correspondence we 
learn that 30,000 tons of rails in one order are required this year for 
delivery in St. Petersburg. 


Maits ror AvsTRALIA AND THE Mavririus.—A contract has 
been concluded by the Government with the Peninsular and Oriental 
Company for the conveyance of mails once a month between this 
country and the Australian colonies, including Tasmania and New 
Zealand, vid Egypt. The first mail to be despatched from South- 
ampton under vi new arrangements will be made up in London on 
the morning of the 12th inst. The packets will not, as heretofore, 
call at Point de Galle, but will call at Port Louis, Mauritius. 


_New Love or STEAMSHIPS BETWEEN SourHAMPTON AND New 
York.—Another line of first-class screw steamers is about to be 
opened between Southampton and the United States. The American 
Government have given a mail contract to the magnificent vessels 
of the “ North German Lloyd,” running between New York and 
Bremen, calling at Southampton. This line at present consists of 
the screw ships New York, Bremen, and Weser, of 3,000 tons and 
600-horse power each; and negotiations are in progress for the 
addition of a fourth vessel of equal power and capacity, when there 
will be a regular fortnightly departure from either side. These 
vessels are, with the exception of the Himalaya and Vanderbilt, the 
largest that have ever come to Southampton. ~ 


RAILWAY OFFIcIALs.,—At the end of June, 1858, there was a total 
force, or army, of railway employés in the whole of the United King- 





dom of 147,422 persons, against 153,697 in 1857—viz., 112,623 in 
England and. Wales, 18,980 in Scotland, and 15,819 in Ireland. The 
list included 359 secretaries and managers, 47 treasurers, 331 
engineers, £32 superintendents, 283 storekeepers, 290 accountants 
and cashiers, 1,390 inspectors and storekeepers, 2,679 station-masters, 
447 ticket collectors, 235 draughtsmen, 9,072 clerks, 2,444 foremen, 
3,508 engine-drivers, 3,586 deputy drivers and firemen, 3,747 guards 
and brakesmen, 3,431 switchmen, 2,084 gatekeepers, 2,385 police- 
men and watchmen, 17,250 porters and messengers, 8,874 plate- 
layers, 25,675 artificers, 55,553 labourers, and 3,220 not classified. 


The length of line open for traffic was 9,323 miles. 








RAILWAY MATTERS. 


THE motion to empower the directors of the South Eastern to apply 
for Parliamentary permission to raise £390,000 in aid of the London 
Bridge and Charing-cross line was carried by a very large majority 
at the recent meeting of the proprietors.—Within the last three years 
the Eastern Counties Company have expended £250,000 in renewals 
of their permanent way, of which £59,332 were expended in the last 
half-year. Thirty-six bridges were renewed in the half-year, in- 
cluding one of a span of 100 ft., one of 80 ft., one of 50 ft., and one 
near Ely having seven openings. Sixteen miles of line were relaid. 
—Captain Mangles, M.P., has succeeded W. J. Chaplin, Esq., as 
chairman of the London and South Western Railway.—The report 
of Mr. J. C. Birkenshaw, engineer of the Sittingbourne and Sheer- 
ness, states that the line can be opened in three months, although 
this event depends upon the result of negotiations going on with the 
War Department. The line is to be worked under an agreement 
with the East Kent, which, in the event of Parliamentary sanction, 
is to take the name of the London, Chatham, and Dover Railway, 
the whole of which is to be opened by Oct. 1, 1860. Although 
a 5 per cent. dividend was declared by the Bristol and Exeter, it ab- 
sorbed £7,000 more than the disposable balance.—The report of 
the engineer of the Leeds, Bradford, and Halifax Junction states, 
that the new coupled tank locomotives are admirably adapted for 
working the heavy mineral traffic over the company’s lines. —The 
report of Mr. J. Fowler, the engineer of the Severn Valley, stated 
that at the present time seven of the cuttings on the line had been 
completed, and fourteen more were in progress. Ten of the bridges 
were in progress, including the viaduct across the Stour at Stour- 
port. The line is to be opened throughout Oct. 1st, 1860.—The 
capital for new works, refused by the proprietors of the London and 
North-Western at the general meeting, has been since granted, a 
poll having been taken, in which 7,214 votes were in favour, and 
6,779 votes against the appropriation.—The proprietors of the West- 
End and Crystal Palace line have resolved to sell the Bromley 
branch of four and a-half miles to the East Kent Company, which 
had offered to purchase it at cost price.—A dividend at the rate of 
4} per cent. per annum has been declared by the South Stafford- 
shire-—The Lewes and Uckfield line, the directors state, will be 
finished at the estimated cost of £47,000. The London, Brighton, 
and South Coast has applied to Parliament for power to purchase 
the line.—By the report of the directors of the South Durham and 
Lancashire Union, it appears that about one-third of the works 
between Barnardcastle and Tebay have been executed. The Deep- 
dale viaduct has been finished, and the bridge over the River Tees 
is in course of completion. Arrangements have been made with the 
Eden Valley Railway Company for the joint construction of the 
Kirby Stephen station. The capital account showed that £203,357 
had been received, and £145,255 expended, leaving a balance of 
£58,11:2.—The general meeting of the West Hartlepool, held on the 
25th ult. at Hartlepool, was very fully attended, and the report of 
the directors was adopted unanimously, notwithstanding the dis- 
crepancies between the accounts and the Board of Trade reports. 
—A second line of rails is being laid down upon the Stamford and 
Essendine Railway.—The Border Counties line from Hexham to 
Charlton, a distance of eighteen miles, is to be opened in July next. 
—The Newry, Warrenpoint, and Rostrevor has declared a divi- 
dend at the rate of 6 per cent. per annum.—The report of the 
Oswestry and Newtown states that a bill had been filed in Chancery 
by Mr. P. W. Barlow, a proprietor, and former engineer of the 
company, on behalf of himself and other shareholders, and that the 
requisite means for defending the bill had been taken.—At the 
meeting of the proprietors of the East Suffolk, the line was formally 
leased for twenty-one years to Sir Morton Peto, the terms being a 
rent equal to 6 per cent. per annum on the share capital, and the 
interest on the debentures.—The Colne Valley and Halstead line is 
expected to be opened throughout for traffic in June next.—The 
report of Mr. C. Gregory, the engineer of the Dorset Central, 
states that the works now in hand for the line between Wimborne 
and Blandford may be completed in the autumn of this year. 
Negotiations are pending with the South-Western Company for 
working the line on its completion.—The opening of the Boston and 
Sleaford line is announced for the 12th of April.—The Dartmouth 
and Torbay is to be opened to Paignton early in May.—The Cork 
and Youghal is expected to be opened throughout in May, 1860,—At 
the mecting of the Metropolitan Railway Company, on Monday, it 
was stated that the result of the canvass for subscriptions would be 
made known in a few days.—The capital of the Great Western and 
Brentford has been fixed at £200,000, and the Company's works 
leased to the Great Western Railway Company for ninety-nine years, 
The works are expected to be finished by the first week in May. 
—The report of the Bristol and South Wales Union states that the 
works are being rapidly carried forward.—The heavy cutting on the 
Herne Bay and Faversham line, near its crossing under the South- 
Eastern, will require ten months for its completion.—The dividend 
of the Whitehaven and Furness is at the rate of 5} per cent. per 
annum; of the Norfolk, £3 4s per cent. per annum.—The Exeter 
and Exmouth Railway, between Topsham and Exmouth, has been 
let to Mr, J. Taylor for £39,000, exclusive of stations and telegraphs. 
The entire line is to be opened by May 1, 1860. 

RaiLway PasssENGERS AssurRANCE.—The half-yearly meeting 
was held yesterday at the office, Old Broad-street; Mr. J. Clay M.P., 
in the chair. The report stated that the business continued to 
progress in the most satisfactory manner. The income from 
premiums in the past half-year amounted to £11,663, being £8,511 
for general accidents, and £3,152 for railway accidents; making the 
total income from premiums for the year 1858, £22,434, against 
£16,931 in 1857, showing an increase of 32 per cent. The available 
balance to credit of revenue account was £17,272. The disburse- 
ments, including £4,579 for compensation during the half-year, 
amounted to £9,608, in addition to which £500 was charged towards 
repayment of preliminary expenses. The usual interest at 4 per cent. 
on the paid-up capital and a bonus of 1s. per share were recom- 
mended. Upwards of 300 claims for personal injury had been 
settled amicably and promptly during the half-year, the com- 
pensation varying in each case from a few shillings to £225, depend- 
ing on the amount of premium, which in some cases was only one 
penny. 

East SurroLk.—The report of the directors stated that the East 
Suffolk undertaking, consisting of a double line from Woodbridge 
to Yarmouth, with single line branches to Framlingham, Leiston, 
Snape, and Lowesteft, and amounting altogether to sixty-four miles 
of railway, was completed, and that notices had been given to the 
Board of Trade requiring an inspection for the purpose of enabling 
the system to be opened for traftic. The Eastern Union Extension 
from Woodbridge to Ipswich was also very nearly ready for inspec- 
tion, and the directors trusted that the necessary certilicates would 
be obtained so as to admit of the opening throughout from Yarmouth 
and Lowestoft to Ipswich in the course of this month. It was pro- 
posed to extend the Leiston branch 4} miles further to Aldborough, 
a watering-place on the coast; the cost of the extension was esti- 
mated at £40,000, and Sir Morton Peto was ready to take a lease of 
the branch on the same terms as if it had formed part of the original 
undertaking. 

Sourn Devon. —The report of the directors stated that the 
balance of revenue for the past half-year amounted to £22,119, of 
which the annuities would absorb £5,070; dividend on new shares, 
£2,250; dividend on additional shares, £1,2*2; and dividend at 30s. 
per cent. per annum on the consolidated stock, £11,020, leaving a 
balance of £2,395. The traffic receipts for the half-year ending the 
31st of December last amounted to £73,556, the expenses to 
£37,654, and the net profits to £35,922. It was intended to set 
aside £3,000 a-year for the renewal of the permanent way, in addi- 
tion to the ordinary charges under that head. The alterations at 
the Plymouth station for the accommodation of the traffic of the 
Cornwall and Tavistock Railways were in a forward state. From 
the progress-of the works on those lines the directors anticipated an 
early opening of both lines for traffic. The directors recommended 
the creation of debenture stock to the extent of £328,000, leaving a 





fixed rate of interest of 4} per cent. per annum until the Ist of March, 
1869, and of 4 per cent. per annum thereafter in perpetuity. 

Bristo. Axp Sourn Wa.es Unioy. — The report states that , 
the works were commenced in October last, and that considerable 
progress has been made. In the course of the spring and summer it 
is hoped the construction.of the tunnel will proceed rapidly. In the 
meantime the directors are negotiating for the purchase of the lands 
required for the continuation of the line towards Bristol, and also 
from the other end of the tunnel to the New Passage ferry, <A call 
of £5 per share has been made during the half-year. The report of 
Mr. Brunel, the engineer, gives a satisfactory account of the progress 
of the works. The accounts shows a total receipt of £37,741, of 
which a balance of £21,322 remains unexpended. 

Worcester AND Hererorp.—The report of the directors states 
that £56,513 have been expended during the half-year on land and 
works, and it is hoped that the line between Worcester and Malvern 
would be opened in June. The report of Mr. C. Liddell, the engi- 
neer, states that four miles of permanent way (single line) have 
been laid, and a locomotive is running over this portion of the line, 
carrying the materials and ballast for laying the remainder, The 
heading at Malvern tunnel has been steadily persevered with, the 
length now driven at the east end is 506 lineal yards, leaving 
416 yards to be done through the syenite, and 1,056 yards in all, to 
complete the tunnel. At Ledbury the heading of the tunnel has 
been driven from the west end about 70 yards, the strata being of a 
most favourable character. The capital account to the 3ist of 
December showed that £244,972 had been received, and £227,655 
expended, leaving a balance of £17,317. 

LANCASTER AND CARLISLE.— The capital account of this company 
for the half-year ending the 31st January shows that £18,26,283 
had been received, and £1,815,916 expended, leaving a balance of 
£10,366, The revenue account showed that £178,986 had been 
received during the half-year, and £63,172 expended, leaving a 
balance of £115,813, After some additions and deductions the dis- 
posable sum amounted to £112,500, out of which the directors pro- 
posed a dividend at the rate of 9 per cent. per annum, leaving 
£32,887 for the Lancaster and Preston Company's proportion of 
traflic, £3,795 for the Kendal and Windermere Company's proportion, 
and £4,300 for the renewal fund, carrying over a balance of £1,044. 

ULVersTONE AND LAncaster.—The report presented at the 
half-yearly meeting stated that the receipts amounted during the 
half-year to £10,971, being an increase over the previous half-year 
of £2,176. The expenditure had been increased by £633. The 
directors recommended a dividend on the share capital at the rate of 
15s. per cent. for the half-year. The permanent way, works, and 
rolling stock had been kept in excellent order, and the contract with 
the Furness Railway Company had been carried out with etliciency 
and regulation. The capital account showed that £357,098 had been 
received and £361,209 expended. ‘The revenue account for the half- 
year ending the 3lst of December last amounted to £10,971, and the 
expenses to £6,879, leaving a balance of £4,092. To this sum was 
added £2,113, brought from the preceding account, making £6,205 ; 
out of this was deducted £1,949, for interest on debentures, leaving 
£4,256, 

Inuinors Cenrran.— The official report of this company for 
January states that the total land sales during that month amounted 
to 54,140 dols., making, with previous sales, a total of 15,691,289 dols, 
for 1,234,170 acres of land. The cash received in the land depart- 
ment during January, 1859, amounted to 54,156 dols,, and in 
January, 1858, to 55,678 dols. The construction bonds cancelled to 
the end of January last amounted to 963,000 dols., and the free 
land bonds cancelled to 127,000 dols, ; total to the 81st of January, 
1859, 1,090,000 dols, The total receipts for trafic during January 
last amounted to 131,736 dols., and for January, 1858, to 130,061 dols., 
showing an increase of 1,475 dols. 

















TRAFFIC RETURNS. 




































Week Miles 

ending open. 1859 1858 
Ballymena and Portrush ,, . Feb, 5 - 212 237 
Bristol and Exeter........ » Ww lis — 40038 
Cork and Bandon sae ai tactdbincaibiain Feb. 26 20 235 218 
Cork, Blackrock, and Passage .... ..... Feb. 26 6k 27 163 
Kdinburgh and Glasgow ..... re 142 5,226 5,025 
East Anglian —_ 67} — suv 
East Kent -- 247 _ 
East Lancashire ...... iit 6450 6,454 
Eastern Counties cccceee 489 22,320 21,4095 
Glasgow and South-Western . 1833 «6,312 6,205 
Great Northern ....00+.... of 283 «21,011 21,166 
Great Western ......... Feb. 27 4654 26,185 23,932 
London and Blackwall ....... «» Feb, 27 5} 1,288 1,070 
London and North-Western -» Feb. 27 810 60,852 56,781 
London and South-Western... ...... oo 289} 18,003 11,382 
London, Brighton, and South Coast... . » 26 2025 11,457 9,860 
Lancashire and Yorkshire ............. Feb. 27 2894 23,554 20,537 
Manchester, Sheffield, and Lincolnshire . » 27 1734 10,316 &,516 
Manch., So, June., and Altringham...... - 8 845 797 
Midland. passoes cee » 27 G14) 33,520 31,378 
Midland Great Western ........00--ee+0 5, 22 277 3,405 3,166 
Newport, Abergavenny, and Hereford .. ,, 27 50 1,360 1,162 
Warts Brittle cccccccccscoccsccscscccccs gp SE RGD 5,006 4703 
MOTE SABES.» 200000500000 00000080 0600 » = - ¥,153 2,221 
North Staffordshire OTTTTT TT iTiT ie co gp OOS 6,927 6,276 
North Devon ......+0. » © 35 356 345 
Werte TRAGER ccescccccscese stseseseese Feb, 26 736 32,261 30,75 
Oxford, Worcester, snd Wolverhampton a: ot 4,252 3,562 
Scottish Central ..........++ ae | 50 2,041 2,022 
Shrewsbury and Birmingham, ‘as. = 2904 1,676 1,308 
Shrewsbury and Chester .... ‘en 46 2,711 2,161 
South Eastern .......... » 26 Bip 14,843 13,738 
Scottish North-Eastern. . os» & 573 3,330) 3, Bz 
Waterford and Kilkenny ........-.e0.00+ 4, 26 31 _— 303 

COLONIAL AND FOREIGN. 

Buffalo and Lake Huron .........+..++.. Feb. 11 161 761 819 
Grand Trunk of Canada ....... -» Feb. 5 880 7,638 7,382 
Great Western of Canada . Feb. 11 294 5,837 «6,492 
Great Luxembourg » 22 123 1,891 835 
Sambre and Meuse... ° » & 68 1,280 1,327 
West Flanders. . eveseceoece cg OO 75 318 710 


Exurpirion or Parenrep Inventions.—The Society of Arts is 
now preparing to hold its eleventh annual exhibition of inventions. 
Patentees and others desiring to be exhibitors should communicate 
with the secretary forthwith, stating the nature of the articles they 
wish to exhibit. The last days for receiving models, specimens, or 
drawings, are the 7th, 8th, and 9th of April. 

Screw Couiuers.—Large screw colliers are being built on the 
Tyne, which, if they are kept employed in the London coal trade, 
cannot but produce important results in the delivery and price of 
Tyne coals in the London market. The first of those vessels, the 
Edward Hawkins, left the Tyne for London on Thursday, the 17th 
ult., delivered 1,200 tons of coals, and was back in the T'yne on the 
following Monday, at non. This cargo was the second, or 2,400 
tons of coals delivered in London in one week. 1,200 tons of coals 
were delivered in one day in the Victoria (London) Dock, by 
hydraulic machinery, erected by Messrs. Armstrong and Co, 

More New Progectices.—Captain J. Norton has just introduced 
to the notice of the Royal Engineers a “ waterproof frictional 
igniting cartridge,” which may be instantly exploded under 
water by the friction caused by pulling upon an attached cord. 
The Captain has made satisfactory trials also with his con- 
cussion fuze, and also his frictional exploding signal, which, being 
attached to a cord and secured, the grenade may be thrown 
the required distance, when it will explode in the face of a body of 
assailants. The concussion fuze is considered a very valuable missile, 
and has been very favourably reported on to the Government as 
being simple, safe, and efficacious, and well adapted for horizontal 
firing with high velocities. As soon as a Government commission 
has been appointed, Captain Norton’s missiles will be subjected to a 
variety of tests. 
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WILSON’S MACHINERY FOR TURNING AND CUTTING WOOD. 





Tits inveation, by J. W. Wilson, Barnsley, Yorkshire, relates to an 
apparatus to be employed for the purposes of turning, cutting, saw- 
ing, or boring, being particularly applicable to the turning of wood 
* bobbins,” and by the use of which any number of “bobbins” or 
“spools” or other articles may be turned, cut, or bored simul- 
taneously without requiring an equivalent increase of driving power. 

Fig. | is an end view of the turning apparatus, having a pertion 
of the framing removed the more clearly to illustrate the interior 
construction thereof; Fig. 2 is a side elevation of one complete system 
of the turning apparatus as arranged for turning bobbins, eight in 
number being turned simultaneously, the framing being so con- 
structed as to allow of a second system being therein contained so as 
to turn sixteen bobbins from one central system of driving gearing ; 
Vig. 3 is a detached view of that part of the apparatus which holds 
the bobbins, &c., whilst being turned, and is represented in the 
position of holding the bobbin or other article ; and Fig. 4 illustrates 
the position of the said apparatus when releasing the bobbin after it 
has been sulliciently turned, and is in a finished state; Figs. 5 and 6 
represent enlarged views of the several cutters detached. 

In Figs. land 2, A, A, A, is the framing of the machine in which the 
central shaft B is supported; upon this shaft is secured the whole 
system of driving and following headstocks, consisting im any re- 
required number of driving pulleys C, C, C, and their headstocks 
D, Db, D, and a corresponding number of the following headstocks 
K, E, by which are all supported in the circular rotating framing 
lV, F, by together with the brackets G, G, G, for carrying or sup- 
porting the bobbins; H, H, is a guide plate containg two grooves or 
channels /, 4, one inclined outwards to cause the following head- 
stocks to withdraw, and one opposite thereto to cause them to ad- 
vance, the whole of this arrangement being caused to rotate slowly 
with the central shaft by means of the worm and worm wheel gear- 
ing é, i, which may be actuated from the same shaft which gives 
motion to the band 4, encircling and driving the pulleys, C,C The 
tools or cutters /, 4, are of the form, and arranged in the n anner 
shown; see also detached Fig. 5, by which peculiar form they com- 
mence to cut at one end of the bobbin barrel and tinish at the cther, 
and wre secured on adjustable plates or tables tixed to the stationary 
framing L, L, as seen in Fig 1, and therein shown as arranged for 
turning wood bobbins. The material from which the bobbin is to be 
turned having been bored, it is placed in the top carriers or brackets 
G, G, (supposing the others to be full); the machine being put in 
motion, the following headstocks are advanced by the groove so as 
to force the pivots into the bore of the bobbin, and against the key 
commonly used in wood turning lathes for forcing the bobbins or 
articles round, and fixed in the spindles of the driving headstocks, 
thereby securing that the action of the machine will cause the 
bobbin or article to rotate. It is then submitted (as the series rotate 
slowly round with the shaft B) to the gradual cutting or turning of 
the successively reducing tools or cutters J, /, and m, m. The tools 
m, m, form the tlanches at each end, and 4 4, the barrel, until the 
bobbin completes the greater part of the circle and leaves the last 
cutter in a finished state. The groove inclined outwards now causes 
the following headstock to withdraw its pivot from the bore of the 
bobbin, the sliding collar a (Figs. 38 and 4) preventing the move- 
ment of the bobbin along with the pivot, and such withdrawing 
action causes the tie bar 6 to draw the sliding collar ¢, and thus 
bring the bobbin off the pivot d of the driving headstock, leaving the 












finished bobbin in the brackets, whence it is removed, and a 
continuous supply being maintained, a succession of bobbins is pro- 
duced. 

GroLouists’ Association. — This new association has taken 


rooms at No. 5, Cavendish-square, which will be open to the mem- 
bers every Monday evening, at seven o'clock. ‘The meeting for 
reading papers is the second Monday in each month. For the next 
meeting, there are thirty candidates for election. 





PATENT DATED 2ist Juty 1858. 
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ASTON’S BREECH-LOADING ARMS. 
PATENT DATED 15Tu Jury, 1858. 


Tne improvements in fire-arms, by Mr. Christopher P. Aston, gun 
maker, of Cross-street, Middlesex, consist in forming a cup or cup- 
like seat in the breech, to receive the rear end of the barrel or 
barrels. The rear of the barrel is made conical for a short distance, 
in order that it may fit into a corresponding cup in the breech. 
The etfect of this arrangement will be to prevent the end of the 
barrel from expanding beyond the limit allowed by the cup upon 
the discharge of the gun. 





Fig. 1 shows one of the improved breech-loading arms; Fig. 2 is 
a similar view, showing the barrel, moved forward to atlord space 
for the insertion of a cartridge. A is the abutment or breech piece, 
in which a cup-like seat a is formed, as seen in Fig. 3, which is a 
cross section through the line 6, ¢, of Fig. 2; Bis the barrel, the 
rear end d of which is made conical, as seen in Figs. 2 and 4, the 
latter view being a longitudinal section through a part of the barrel 
and breech piece. When the barrel is closed the conical part d enters 
the cup-like seat a; D is a lever handle, screwed or otherwise con- 
nected to the barrel B, at the fore part of the percussioning, for the 
purpose of moving the barrel forward and back into its seat. If 
necessary, for the convenience of shouldering the arm, this lever 
may be made with a joint, so as to fold along the stock. When the 
breech is closed the lever D and block D', which is carried out 
laterally from and forms = of the percussioning, enters a notch 
FE, made in a plate fixed in the side of a metal bed and formed for the 
barrel B to rest and slide in, and which is cast, forged, or wrought 
with the breech, and extends to the end of the stock. In this bed 
F a bayonet slot G is made, as shown in Fig. 5, in which the feather 
e, dovetailed to the barrel B, slides, and when turned to lock in the 
slot the two form a bayonet joint. H is a ring surrounding the 
barrel and stock, and I is the percussioning which is formed on the 
barrel. To open the breech for inserting a cartridge, pull outwards 
the handle D from the notch E; this motion partially turns the 
barrel in its bed F, and turns the feather free in the slot G; then 
push the lever forward, end the breech is open. To close the breech, 
pull back the handle, give it a partial turn, and engage the handle 
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in the notch in the side plate. The expansion of the conical ring 
in which the rear of the barrel terminates in the ring in the abut- 
ment piece, renders the joint gas-tight. 





LEES AND JAQUES’ IMPROVEMENTS IN 
ECONOMISING FUEL. 


Tuts invention by Sylvester Lees, of Bury, and John Jaques, of 
Preston, has for its object the combustion (as perfectly as may be) 
of the smoke or gases evolved in the burning of coal and other fuel 
in the furnaces or fire-boxes in which the coal or other fuel is burnt, 
by causing atmospheric air and the smoke or gases to be deflected on 
to each other so as to meet, the air being introduced and deflected at 
the front of the fire-box, and the smoke or gases being reverberated 
and deflected at the back of the fire-box by suitable apparatus 
adapted and arranged for the purpose, as hereinafter particularly 
described. 


Fic. 2. 


Fic.!. 





Fig. 1 is a side elevation in section, and Fig. 2 half of an end 
view in section of the front of the furnace or fire-box of a locomotive 
engine provided with this means of economising fuel by effecting the 
combustion therein of the smoke or gases given off from coal or 
other fuel. A, A, are the fire-bars; B is an arch formed of fire- 
lump or other tire-resisting material, supported at its sides upon the 
bearers a, a, and extending across the back of the fire-box and over 
the inner ends of the fire-bars; C is the fire-box door. The upper 

art of the door from b to c is closed, but from ¢ to d it is open. D 
is a flap hinged to the bottom of the frame of the door at ¢, and free 
to rise and fall, and wholly or partially close the opening in the 
lower part of the door from ¢ to d; E is a hinged rack or lever with 
notches cut in the under side for the purpose of retaining the flap in 
any desired position, and thereby regulating the quantity of air ad- 
mitted into the fire-box through the opening in the door; F isa 
deflecting plate fixed to the inside framing of the door which serves 
to deflect the air down on to the smoke or reverberated or 
turned back by the arch. Instead of the deflecting plate F being 
affixed to the frame of the door, and being moveable with it, the 
deflecting plate may be fixed inside the fire-box over the door. 
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TO CORRESPONDENTS. 


Norice.—Five volumes of THe ENGINEER may now be had ready bound. Vol. I, 
IIL, IV. V., and VI, price 18s. each; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

*,* It is advisable for correspondents to give initials rather than general signa- 
tures, as “* Constant Reader,” “ Subscriber,” &c. &c. 

To our CORRESPONDENTS.— We must request such of our correspondents as may 
desire to be referred to makers of machinery, apparatus, &c., to send their 
names and addresses, to which, after publishing their inquiries, we will forward 
such letters as we may receive in ansiver. Such answers, published to catch the 
eye of an anonymous querist, are ia most cases merely advertisements, which, 
«we are sure our readers will agree with us, should be excluded as much as 
possible from this column. 

F. A. J., F. B. €Norwich), and others, are referred to the above paragraph 

A, J.-P. (South Audley-street.)—A/r. Woodall, 26, Clarence-road, Kentish- 
town; Mr. Hill, 15, Old-street, City-road ; and, doubtless, many others, 

T. C.—The error in the date of the reference had been ougrlooked. The plan 
with double-headed rail, of which you sen! us the sketch, was first tried in 1847, 
on the Eastern Counties line, where it remained until worn out, All the bolis 
passed below the rail. In calculating the strain acting to burst the plates of a 
boiler longitudinal'y open, multiply the diameter of the boiler by the pressure 
per square inch, and the product by the length of the boiler in inches. 

R. McA. (Glasgow).—You request us to enter upon the treatment of 1 very 
extensive sulject. By calling upon any leading bookseller, you will doubtless find 
a work explaining the principles of electric telegraphs much more to your 
satisfaction than anything we could well afford space for. 

J. H. (Pimlico.)— We sear you could net introduce your machine as you wish, 
without going or despatching an agent to Austria and Russia. For Algeria, 
you would have to apply to the Minister for Algeria and the colonics, at Paris. 

E. K. D. (Manchester).—We fully agree with your view of the mater, and 
would publish your letter, but that similar opinions have been already advanced 
by others of our correspondents. 

T. R. (Colchester).— Mr. Balderstone's patent is numbered 2637 of the year 
1857. The price is 10d. You can obtain it by remitting price and postage to 
Mr. Bennett Woodcroft, Great Seal Patent Office. a 

Ss. F. J.—Application is to be made at the India House. » The Quarterly Navy 
List, price 2s. 6d., may be ordered through a bookseller. 

B. B. P.—We are afraid you are over-sanguine of the capabilities of your in- 
vention ; but if you choose io submit it to us, it shall be entertained in confidence. 

K. R. U. had been overlooked. It is evident the current developed in your helix 
was unequal to the effort of overcoming the gravitation of the needle. Increase 
the quantity of your battay, or use, as we advised, a smail section silk-cwered 
wire coiled to the thickness of §, in. or so, on a glass tube about the same length 
as the needle. The experiment cannot fail The mercury cups are not 
necessary, only convenient. Your iron tube would attract the needle, and, as it 
would itself become temporarily magnetic, steel bars would be permanently 
magnetised either by placing them inside the tube, or by contact with the poles. 

J. 5S. (Paisley).—We need not copy your sketch, as the plan could not answer. 
The wheel, instead of remaining on the lop of the wedge, would run over it, 
breaking the chain as though it were but a thread, and possibly Urowing the 
train off the line. 

Vortex.— Fou. may rest assured that our columns will never be closed against 
sensible and appropriate criticism, no matter whose opinions & may call in 
question. Your anonymous communication, however, made no point that we 
could discover, even afier a careful ecamination of Mr. Fairbairn's remarks, 
in which we could find nothing at all inaccurate or inconsistent. They were 
indeed so general that very liltie exception could have been taken to them, even 
had we chosen to be captious. Hence, whilst we could not in justice inflict your 
very lengthy letter upon pur readers, we did not deem it worthy of preservation, 
and cannot, therefore dispose of it as you request, 

If J.B. R. will send his name and address we will publish his inquiry, and for- 
ward to him such letters as we may receive in answer. Ja no other way can 
we undertake to indicate * the best form of portable engine.” 

H. (Northampton ).— We cannot undertake to give such an opinion as you ask. 

F. B. (Norwich) is referred to Messrs. Wailes and Robinson, 258, Euston-road. 

W. SHERBURNE (Boston, U.S.)—7he bores are in use, we believe, upon two dozen 
of the passenger carriages of the Norih London line, upon which, we hear, they 
have given satisfaction. We cannot say whether it be the intention to extend 
their use to other portions of the Company's rolling stock, 

F. B.—Four wheeled steamers are in use, we believe, on the Nile and the Danube, 

R. F. S. (Gibraltar).—7Zhere are larve breech-loading cannon of a great age in 
the Tower. 

G. H. L.— Too late for this week. 

J.C.—The short bent tubes inserted in the fire door, for the purpose of admitting 
air, would not probably be of any use. They could not heat the air to any con- 
siderable degree, whilst it is doubtful if any advantage would result from 
heating it. 





TINNING RIVETS. 
(To the Editor of The Engineer.) 
Sim,—Would you be kind enough through the medium of your paper to 
inform me of the best method of tinning rivets in order that they may 
take the solder? My reason for troubling you is that I wish to construct 
a large tank of galvanised iron. It being too large to galvanise when 
together, I am obliged to galvanise the plates separately ; but as the rivets 
must be put in hot afterwards, I propose to solder their heads, but in order 
to do so I must first tin them, J. M. R. 
Dublin, March Ist, 1859. 





PEAT CUTTING, 
(Zo the Editor of The Engineer.) 
Siz,— Will you please inform us, if there is any machine for getting peat 
out of the bog or bank, by cutting it in square pieces and lifting it out, so 


as to allow of its being carried away ? Leo JAMETEL AND Co. 
Manchester, Feb., 1859. 





CONICAL FLUES IN BOILERS, 
(To the Editor of The Engineer.) 


Sm,—The correspondent who informs you that “the arrangement of 
tubes” in my hoiler was patented two or three years ago by Mr. R. 
Morrison, of Newcastle, lies under a mistake; as a reference to all Mr. 
Morrison's patent specifications (now before me) proves. And if he had 
done so, that would not concern me, nor affect the validity of my patent, 
as I have not done so either. Rost. ARMSTRONG. 

9, Billiter-street, March 2nd, 1859. 





MEETINGS FOR THE WEEK. 

INSTITUTION OF CiviL ENGINEERS.—Tuesday, March 8th, at 8 p.m. Dis- 
cussion upon Mr. Mallet’s paper, “ On the Co-efficients of Elasticity and of 
Rupture in Wrought Iron,” and, if time permits, “ Account of Experi- 
— upon Elliptical Cast-iron Arches,” by Mr. T. F. Chappé, M. Inst. 


Soctery OF ARTS —Wednesday, 8 p.m., “On the Cape Colony, its Pro- 
duets and Resources,” by Mr. William Hawes. 
- GEoLocisTs’ Association.—The third ordinary meeting of this Associa- 
ion will be held at St. Martin's Lall, Long Acre, on Tuesday, the 8th inst., 
at 7 p.m., when Professor Tennant, F.G.S., will deliver a lecture, “ On 
Mineralogy applied to Geology.” 
E Society oF ENGINEERs.—Exeter Hall, Strand, Monday 7th, at 7 p.m., 
On the Permanent Way of Railways.” 





Adcertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 


half-a-crown; each line afterwards, sizpence. The line averages ten words ; 
blocks are charged the same rate for the space they fill. All single adver- 
sisements from the country must be accompanied by stamps in payment. 


Zetters relating to the advertisement and publishi . 
ishing department of this paper are 
= be addressed to the publisher, MR. Bernanp Luxton; all other letters and 
ium to the Editor of Tax Encineen, 163, Strand, 
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BREAKWATERS, 
SHOULD Parliament vote £3,000,000 upon the report of 
the Harbour of Refuge Commission, that sum would suffice 
for the construction of no more than 7,229 lineal feet, or 12 
miles of breakwater of the character and cost of the 
Admiralty Pier at Dover. Upon other plans which have 
been proposed, upwards of fourteen miles of sea wall, or 
“ wave-screen,” might be made for the same amount. ‘The 
mode of construction, therefore, to be adopted will be of 
great consequence to the shipping interests of the kingdom. 
Enormous sums are being expended on vast works for the 
protection of shipping in the Channel, but of these not one 
is of any essential utility at present, and it is even doubtful 
when, if ever, they will become so. The harbour at Dover, 
which, at the present rate of progress, will occupy one 
hundred years in construction, will cost £5,000,000, or 
twice as much as the originalestimate. The’harbonr at Port- 
land—which Sir Charles Napier.tells us we are making for 
the convenience of the «Frenchéas a landing=port for their 
troops, whenever they ‘may be sent against us—will have 
cost, when completed,»from £1,000,000 .to £1,500,000. 
‘£1,300,000 more had been estimatéd for the useless works 
at. Alderney, where no wessel goes,*and:' £300,000 have been 
literally sunk at»Guernsey. -The Holyhead Harbour, on 
which £930,000 have been already expended, will, doubt- 


less, serve a better, purpose. «But Parliament cannot and | 
will not go on voting money at a similar rate for the im- | 
provement of the fifty or a hundred ports along the coasts of | 


the United Kingdom, where improvement is so greatly 
needed. An entire revolution must be made, therefore, in 
the method of constructing breakwaters, or our com- 


merce will be imperilled, as now, for many years to come. | 


The lengthy and spirited discussion at the Institution of 


Civil Engineers, upon Mr. Scott’s paper, indicates the | 
degree of professional interest with which this subject is | 


regarded. ‘The paper, althoagh read before the holidays, 
occupied four evenings during the following month in its 
discussion. ‘The prevailing opinion among the members of 
the Institution appeared to be that the tedious and expen- 
sive system pursued at Dover must eventually be aban- 
doned, and some simpler and cheaper, if not more philoso- 
phical, method be substituted in the execution of similar 
works. It was admitted. that in-deep water a vertical face 
received less shock from the waves, and that, on a sloping 
face extending up to low water mark, an undulating wave 


was converted in its subsidence into a wave of translation, | 


and its momentum expended, against the superstructure. 
At the same time vertical walls of dressed stone or concrete 
blocks laid in cement could only be built at great expense 
in water of even two or three fathoms, whilst the work at 


all times during its progress was exposed to injury, if not | 


to total destruction, by the sea. The constraction by 
“pierre perdue” possessed several advantages in execution 
over that of the solid wall; but it presented a slope on 
which even the waves of deep water shoaled and broke 
with violence, whilst, also, the inner face of the work could 
not be used as a quay wall. In actual cost, that of the 
new portion of the Dover Pier was £415 per foot forward, 
and that at Portland, where broken stone was employed, 
about £150 per foot. Mr. Scott’s method of construction, 
by timber frames, enclosing, or rather binding, heavy 
broken stone in place, was fully described in his paper, an 
abstract of which we published in our impression of 17th 
December last. This plan requires no foundations other 
than the natural surface of the bottom, and obviates the 
necessity, therefore, of conducting any operations under 
water; it presents a vertical face, with diagonal timber 
buttresses or struts, towards the sea, and a vertical face, 
answering the purpose of a quay, towards the harbour. 
Its cost in deep water is cahamned at from £70 to £80 per 
foot, and the timbers above water would last, if creosoted, 
probably twenty . years. Below low-water mark, they 
would last indefinitely. The advantages which this plan 
presents in facility and cheapness of execution were con- 
ceded in the discussion, but considerable doubt was ex- 
pressed as to whether it would withstand the action of 
heavy seas in deep water. As to the mode of execution of 
the various plans, there was much difference of opinion ; and 
it was shown that, with convenient access to the requisite 
material, heavy stone piers had been carried out in depths 
of from 2 fathoms to 44 fathoms at low-water at about £70 
per foot, or nearly as cheaply as was estimated for Mr. 
Scott’s plan. 

The plans which have been more recently proposed for 
the construction of iron “ wave-screens” did not receive 
their due share of attention in this discussion, Although, 
as it appears, models of the plans proposed by Mr. Hays, 
Mr. Brunlees, and Mr. Johnson, were submitted at the 
meetings, their merits were hardly touched upon. Mr. 
Calver’s extremely simple and apparently effective pile- 
screen was not represented at all, nor, we believe, even 
alluded to. We cannot but think, however, that this light 
and seemingly fragile arrangement will be found to be as 
effective in breaking the force of the sea as the heaviest 
masses of stone yet raised for that purpose. Whilst the 
arrangement of the screen does not present a face upon 
which any considerable shock can be delivered, it would 
quietly split the waves into a great number of thin streams, 
in which state their momentum would be quickly expended, 
and they would fall as spray in the expanse of the harbour. 
The form of wave-screen proposed by Mr. Calver was fully 
illustrated in THE ENGINEER of 3rd December last ; and 
we may add that the estimated cost of its construction and 
fixing in deep water is but £40 per lineal foot. 

Mr. Charles Burn, C.E., who has charge of an impor- 
tant continental undertaking, of which the formation of 
an artificial harbour on an exposed coast forms part, has 
just issued a pamphlet dealing with the construction of 
breakwaters. He takes the same view as that entertained 


_, 


by Mr. Calver as to the action of deep-water waves, and 
proposes means somewhat similar in principle for their 
interception, His plans are proposed more particularly 
with reference to the execution of the works at Dover, 
and consist of a series of circular piers of brick, masonry, 
and concrete, each, say, 50 ft. in diameter, 28 ft. above low 
water, and placed 10 ft. apart. ‘The shell of each pier is 
to be built in a dock, in-shore, upon a strong timber plat- 
form, and the whole, when raised to a height 5 ft. greater 
than the depth of the water, is to be taken out and sunk 
in position; after which it would be filled with concrete, 
and an additional height of 23 ft. carried up, over which 
an iron gangway would extend, connecting all the piers 
together. Mr. Burn states that a somewhat similar 
arrangement was carried out in 1810, by Sir Samuel 
Bentham, in forming a sca-wall at Sheerness ; and that he 
has also learned that a plan resembling still more that now 
proposed was submitted by Mr. Henry Ashton, in 1844, 
to the Parliamentary Committee on Dover Harbour. 
Mr. Burn estimates the cost of each pier, faced with granite 
and placed in situ in seyen fathoms of water at £9,900; and 
as each pier, with its,contiguous 10 ft. space, would form 
60 ft. of breakwater, this would give an average of £165 
per foot. ‘The general charges of the work divided upon the 
whole length would increase this cost to about £180 per foot. 





Mr..Burn proposes, however, to face the piers with granite 
for 15 ft. only below low-water ; and the cost of piers for five 
fathoms of water and 50 ft. high might thus be reduced to 
| £150 per lineal foot. , Assuming that twelve of the highest 

piers could be built and sunk yearly, the time of completion 
| of the 10,000 ft. to be built at Dover would be reduced to 
| fourteen years, and the cost to £1,800,000, 

If this plan can be practicably carried out in the manner 
and at the cost set forth by, Mr. Burn, we have little doubt 
that it would, prove as effective for its purpose as the works 
now going forward. , The form of the piers would 
them great strength against the waves, which would be 
met, divided, and turned aside in a manner to deprive them 
of much of their force. , ach pier would form an a 
column similar in resistance to the Eddystone Lighthouse, 
The plan is altogether a happy compromise between that of 
| the vertical continuous wall and the iron pile screen ; but 
all that can be said in favour of the brick towers will apply 
with equal or greater force to iron piles, which are also 
very much cheaper in first cost, and which, in justice to our 
maritime interests, deserve still more an early and conclu- 
sive trial. 


STEAMSHIP IMPROVEMENT, 

Ir seems a pity that, with all our mechanical progress, few 
if any of our full-powered ocean steamships are yet able 
| to compete, unassisted, with sailing vessels for the trans- 
port of passengers and cargo. No line of swift steamers 
can now live without a “mail contract,” or, in other words, 
| without a heavy Government subsidy for the conveyance of 
| what—the speed and weight of the mails being considered 
| —would be taken upon a railway at about the same tariff 
as ordinary merchandise. _ The grant of £3,000 per voyage 
to the new American (Galway) line serves to prove that 
ocean steam navigation is nearly as far from being self- 
supporting as Dr, Lardner, some twenty years ago, pre- 
dicted it would be. No steamer of the class to which we 
refer appears to have been yet able, after paying its other 
expenses, to earn its own coal. The wear bs tear, too, is a 
heavy item. Some of the large Atlantic steamers, we are 
assured, although ‘thoroughly built originally, have become 
nearly worthless in ten years’ service. In others, new 
boilers are required every six years at an expense of 
£22,000 asct. ‘These are exceptional cases, no doubt, but 
they indicate the possible extent of depreciation, which 
would be heavy at even half the rate mentioned. 

When we consider, however, that a full powered 
3,000 ton paddle steamer carries 550 tons of engines, 
boilers, and appurtenances, 1,400 tons of coal in her bunkers, 
and 100 tons of water in her boilers—a dead weight in all 
of nearly two-thirds her burden—we necd not wonder, 
first, that her working is expensive, nor, next, that she 
has little room for cargo wherefrom to carn her expenses. 
An average of 100 passengers, at £2 each a-day, and 500 
tons of freight at one farthing a ton per mile—the usual 
charge—would not certainly cover the entire expenses, 
including wages, victualling, stores, insurance, and general 
service, 

We cannot now expect to reduce materially the resistance 
of vessels, nor therefore the total amount of power required 
to drive them, especially at high speeds. ‘The actual mo- 
mentary resistance, as is well known, increases as the square, 
and the necessary driving power, consequently, as the cube 
of the speed. ‘Io double the steamer’s rate through the 
water, four times the resistance must be overcome in 
but half the time. In our clipper ships the resistance is 
reduced—we will not say to its minimum amount, but cer- 
tainly to a very great extent—by the exquisite lines on 
which they enter and leave the water ; and in the halls of 
many of our best ocean steamships, with nearly, or quite, 
8 of keel to 1 of beam, hardly a perceptible ripple is 
visible when running in a calm sea. The extraordinary 
speed of many of the clipper ships, some of which have 
made over 400 miles in one day—equal to more than seven- 
teen knots an hour—shows the great perfection of model 
which has been attained. As we have said on former oc- 
casions, it is not so much in the power itself as in the coal 
required to produce it that we must look for a reduction, 
before ocean steamers can be profitably worked. As 
of fourteen knots per hour is the least which will satisfy 
the conditions of ocean mail service, excepting in Australian 
voyages, where a more moderate speed may suffice for a 
few years longer. A steamer, to make an average of four- 
teen knots in ordinary weather, must, if of from 2,500 to 
3,500 tons, have nearly one effective horse power to every 
ton of registered tonnage. Extremely large vessels, like 


the Great Eastern, may be left out of consideration, as 
many steamers of one-eighth her capacity will be built be- 
fore another such gigantic craft is ever attempted. Taking, 
however, 2,500 effective horse power as sufficient to drive 
a 3,400 ton steamer at fourteen knots, the consumption of 
coal, at 6 lb. per hourly horse power, is 151 tons daily, 





which is but little, if any, aboVe the actual rate. 
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Steam power is, of course, essentially the same, whether 
it be employed in turning the wheels of a locomotive or 
those of a steamship. Whilst, therefore, our readers are not 
to understand us as seriously proposing to set up half-a-dozen 
25-ton locomotives in the hold of a 3000-ton ocean steamer, 
it will be admitted that their united power—of more than 
2,500 horses—would be ample to drive the vessel at her 
highest speed, whilst the entire weight of engines and 
boilers, in working order, would be but 150 tons; or with 
wheels, shafts, spare gear, and coal bunkers, not above 
275 tons or 300 tons, in place of 650 tons as at present. 
But again, these locomotives, when running upon land, are 
often worked with no more than 3 Ib. of coal or coke 
per horse power per hour, notwithstanding that they are 
non-condensing ; that their loads, and consequently their 
degree of expansive working, are very variable ; and that 
the frequent stops and starts, the loss by radiation in a 
rapid passage through cooling currents of air, and the great 
comparative loss of steam in the ports and cylinder-ends, 
are so many incidents of waste. If a pound of coal evapo- 
rate 9 lb. of water—a common performance in locomotives— 
it will form 32 cubic feet of steam of a pressure of 120 lb. 
above the atmosphere, and the power which this steam 
would develope, without condensation or expansion, woul d 
be that required to raise 552,960 lb. one foot. Hence, 3°6 lb. 
of coal, expended in the generation of steam of that pres- 
sure, would suffice to raise 1,980,000 lb. one foot per hour, or, 
what is the same 33,000 lb. one foot high per minute. If, 
without condensation, steam of 120 lb. be eut off at one- 
seventh of the stroke, expanding to 5 lb. above the atmo- 
sphere, the effect, by the laws of expansion, would be 
increased in the ratio of 2°5 to 1, and 1:44 1b. of coal would 
suffice per hourly horse-power. Under all the losses in 
actual locomotive practice, 2 lb. doubtless often yield a full 
horse-power for one hour, when working at a high rate of 
expansion. We have mentioned too, on a previous occasion, 
the result once obtained by Mr. Wicksteed from the Cornish 
engine at Old Ford—118,522,475 lb, raised 1 ft. by 94 Ib. 
of coals, equal to but 1°57 lb. of coal per horse-power per 
hour. 

Taking the consumption of coal, therefore, at 3 lb. per 
horse-power per hour, our half dozen locomotives would 
drive a 3,400-ton steamer continuously at 14 knots, with 
an expenditure of 75 tons of coal daily. Hence with coals 
sufficient at this rate for a voyage of 3,000 miles, 700 tons 
less would be required on starting; and thus, with the 
diminished weight of engines, at least 1,000 tons of unpro- 
ductive load would be taken out of the vessel. How far 
would the prospect of this or a greater saving induce en- 
gineers to seck the adaptation of something like ordinary 
locomotive machinery to ocean steamers? With an abun- 
dant supply of air, a locomotive, discharging its exhaust 
steam into the chimney, would, without any change of 
structure, exert precisely the same power in the hold of a 
vessel as on a railway, and its working, with some adjust- 
ment of the boiler, would be as manageable. And the 
essential elements which give to the locomotive its peculiar 
efficieney—viz., the multitubular boiler in conjunction with 
artificial draught, together with high-pressure steam, quick 
acting valves, and prolonged expansion—might be recon- 
ciled with machinery in every way suitable and appropriate 
for ocean navigation. In every aspect in which the present 
system of marine machinery is regarded, it is heavy beyond 
all reason, and excessively expensive both in first cost and 
maintenance, and in consumption of fuel. 

Were it proposed at once to introduce locomotive 
machinery, “ pure and simple,” for the propulsion of large 
ocean steamers, we should object to the innovation as in- 
judicious, But the advantages which can be secured by a 
moderate approach to locomotive practice can be better 
understood from the supposed case already given. With 
any considerable increase in pressure—an increase to which 
all modern practice is inevitably tending—condensation 
will hardly be desirable unless it can be effected by surface 
contact without injection, so as to afford pure water for 
the supply of the boilers. With high pressure steam, the 
value of the exhaust for creating a draught and for heating 
the feed water, would exceed whatever saving could be 
made by condensing it by injection, unless when working 
very expansively, We should not apprehend, however, 
any difficulty in condensing steam of at ieast 70 1b. per 
inch, nor probably of a much greater pressure. We believe 
engines are in existence in which 70 lb. pressure is worked 
and a vacuum of 28 in. regularly maintained. In case of 
condensation, however, we should urge the adoption of 
some means—cither a steam jet or fan blower—for pro- 
ducing an artificial draught. It is such draught alone 
which enables locomotives to burn economically as much as 
100 Ib, of coal per square foot of grate per hour, the evapo- 
ration being nine times that of the fuel expended, a rate 
which, we have abundant evidence to prove, need not 
be reduced even when strong north country coals are 
burned, It is this which enables a boiler weighing, with 
water, under 15 tons, to supply steam to a 500-horse loco- 
motive; whilst 50 tons of corresponding weight are now 
necessary for the steam supply of marine engines of the 
same effective power. We are convinced that a more 
rational practice will prevail in respect to boilers when the 
principle has become established in the minds of practical 
men that a furnace is but the vessel in which the 
combination of the greatest quantity of fuel and air is 
to be effected in the least time. The production of steam 
is not dependent upon the mere size of the boiler in the 
abstract, but upon the quantities of combustible matter and 
oxygen which may be presented to each other for combina- 
tion. Where the air is left to find as it best may its own 
see into the boiler, the combustion must be slow, and the 
boiler, for a given service, proportionately large and heavy. 
In no place certainly, other than upon a railway, is the 
reduction of the size and weight of steam boilers so impor- 
tant as in a steam vessel; and by the most obvious analogy, 
Wwe may perceive that what is suited in this respect for the 
former will answer the same requirement upon the latter. 

If surface condensation be not successfully carried out, 
constant blowing off will be necessary, especially with small 
boilers, where the limit of saturation is so much more likely 

to be suddenly reached. Blowing off constantly, or as 





nearly as possible to a fixed salt gauge, is safer, and entails 
no more loss of heat, if indeed it does as much, as blowing 
off intermittently. We believe many of the multitubular 
boilers of the General Steam Navigation Company’s boats 
have run for several years without injury from incrustation, 
the blow-off being constant whilst under steam. Blow- 
ing off one-eighth of all the water entering the boilers—a 
rate which would keep the salt tog much below 30 per cent. 
of the weight of the brine, or from 6 to 10 per cent. below 
saturation—would abstract but about 2 per cent. of the 
total heat in the water, excepting the portion contained in 
the steam blown out with the water. 

With small boilers it would doubtless be found desirable 
to have anample number in reserve, the weight of which, 
being empty, would not bring up the whole weight of 
boilers to anything near the present amount. The water 
level in each boiler being independent of that in the others, 
the tubes would be placed, as now, to have a proper quan- 
tity of water upon them in every position of the vessel. 

Vhen the Government shall have ceased to interfere in 
the construction of mail vessels—the only condition in grant- 
ing subsidies, if they must be granted, being the perform- 
ance of astipulated service—we see much reason to suppose 
that the screw will compete more closely with paddles in 
the construction of swift steamers. Although it has been 
long contended that the screw is not adapted for speeds of 
over 12 knots, it is evident that no just attempt has been 
made to develope its full capacity in this respect. A larger 
diameter and deeper immersion of screw are practicable ; 
the former will permit the adoption of a relatively finer 
pitch, with a consequent diminution of the slip; or with a 
proportion of pitch to diameter in the ratio of 1°5 to 1, three 
or four blades may be used upon a large propeller with in- 
creased effect, probably without increasing the slip to 
beyond 20 per cent., or more than with paddle wheels. 

The powerful aid of the wind cannot be neglected when- 
ever steam navigation is to be made self-supporting. The 
Australian packets, with sails alone, make a majority of 
their voyages at an average speed of more than cight knots 
an hour. The Great Britain, with her main-yards of 100 ft., 
and spreading 14,000 yards of canvas, has ran off 
17 knots before the wind, dragging her screw at the 
same time through the water. The Red Jacket has made 
17 knots an hour, and run on one occasion 2,269 miles in 
six days, equal to a continuous rate of 15} knots. The 
Sovereign of the Seas has made 17] knots for twenty-four 
hours together, on a voyage between Liverpool and New 
York. With a paddle steamer, however, it is impossible to 
take full advantage of a brisk wind without throwing one 
wheel out of water and burying the other over the paddle 
boxes. All our paddle steamers therefore are now light 
rigged; and, few make more than one or two knots addi- 
tional with the aid of any wind in which sail can be carried. 
Many of the Atlantic paddle steamers, cross and recross 
without setting a single sail, the topmasts and yards being 
often lowered, and at the same time, so far from running 
away from the wind, owing to their great speed, their 
average rate throughout the voyage may not exceed 114 
or 12 knots. ‘The screw steamers cross at nearly the same 
average rate often with full sail and with comparatively 
light engine power. With engines of ample power and a 
screw sufficiently large to drive the vessel, in a calm, at 
the maximum speed of paddle steamers, advantage might 
be taken of the wind to run with but half the usual 
number of boilers and to work the engines very expan- 
sively; reducing the quantity of coals burned to one half 
the usual amount consumed under full steam. 

We regard it as particularly desirable that the screw 
should be applied for once under circumstances favourable 
to high speed, in order to set at rest the doubts as to whe- 
ther it can compete with paddles for swift steamers. The 
Great Britain, from the proportions of her screw, could not 
settle this point, even with her original engines of 
1,000-horse. The same power applied to a modern built iron 
ship, with 8 or 84 of keel to 1 of beam, with fine lines aft, 
and with a three or four-bladed screw 20 ft. in diameter, 
with a pitch of 30 ft., would probably decide the matter 
of speed. There doubtless is a considerable loss of stowage 
in cutting away the lines aft, but this loss is trifling, espe- 
cially in a passenger steamer, as compared with the advan- 
tage of being able to employ large sails, with full engine 
power. 

There can be no doubt that the efficiency of the screw 
increases with the depth of its immersion. Mr, Rennie’s 
experiments proved this in a remarkable manner. Yet, in 
many of our war steamers, the bottom of the screw’s disc 
is from 2 ft. 6 in. to nearly 4 ft. above the bottom of the 
false keel. In the Conqueror, with a 19 ft. screw, and an 
average draught of 25 ft., the periphery of the screw’s disc, 
is 3 ft. 10 in. above the bottom. May not this be one of 
the reasons why, with 2,812 effective horse power, the slip 
of the screw was nearly 26 per cent, whilst driving that 
vessel at only 10°8 knots? In the Fairy, 13°27 knots were 
obtained, with 23 per cent. slip, although the screw was 
but 6 fi. 6 in. diameter, its dise falling 3 in. below the 
bottom of the keel. It has been observed that such of the 
screw colliers as have their screws behind the rudder post, 
make from three-quarters to one knot an hour more than 
those in which the rudder is rigged in the usual way. 
Although there is probably a better chance in the former 
case for the free motion of the screw, we have no doubt that 
the principal advantage is obtained from its deeper immer- 
sion, for which the arrangement gives the opportunity. 
There is said to be considerably less vibratory motion also 
when the screw is aft of the rudder. It would not be 
difficult, we apprehend, to support the overhanging weight 
of the screw at the increased distance from the ship. ‘The 
stern-bearing might extend close up to the boss of the 
screw as at present, and we do not see why Schiele’s anti- 
friction curve would not relieve the collar friction of the 
screw, and at the same time give increased strength to its 
connection with the shaft. Some of the American war 
steamers have an antifriction box, so called—an arrange- 
ment of double conical rollers, revolving in an annular 
channel between a fixed and a movable dise — and the 
arrangement is said to be of considerable service in relieving 
friction. 





In considering the ultimate speed attainable with the 
screw, it must not be overlooked that the Himalaya, when 
displacing 3,260 tons, has been driven 13-9 knots with 
2,050 effective horse power; nor that the Malta, with less 
displacement and greater power, has been driven at 14-02 
knots. The performance of the Pera, although at a slower 
speed, is not less remarkable, the vessel, when displacing 
2,831 tons, having been driven at 12°63 knots with but 
1,373 effective horse power. 

Shipowners are by no means anxious to build steamers of 
excessive swiftness, well knowing as they do that economy 
lies in moderate speed. In the Mail service, however, the 
policy adopted by the Peninsular and Oriental Company— 
untrammelled by Government dictation—has shown that 
even high rates of speed can be maintained with moderate] 
powered screw-steamers where they are of good ell. 
In the available means, therefore, of steamship improve- 
ment—in the introduction of high pressure steam worked 
very expansively—in the use of proper means for the 
complete combustion of the fuel, means which, no more 
complicated than perforated doorplates, have enabled the 
French Government to adopt our strong Ravensworth 
West Hartley coals for naval purposes, and in the conjoint 
adaptation of the screw and sails to swift Mail steamers, 
we believe a greatly diminished dead weight of machinery 
and fuel, and a corresponding reduction in the consumption 
of coals, can be attained with the highest speed yet made 
upon the ocean. 

THE SALTASH BRIDGE. 
THE great work on which Mr. Brunel has been so long 
engaged at Saltash is at last finished. The directors of the 
Cornwall Railway passed over the bridge on Tuesday, the 
22nd ult., and locomotives will run over it during the 
month, so that trains will run direct from Plymouth to 
Truro, 293 miles from London. ‘The construction of this 
bridge upon any of the usual plans would have been a 
work of great difficulty ; as it is, the means employed have 
rendered its execution simple and comparatively easy. The 


| land towers or abutments could not be brought nearer than 





910 ft., and the intervening stream was 70 ft. deep at the 
centre, with 20 ft. of mud, and hard gravel at the bottom, 
so that the rock foundation is 90 ft. below the water level, 
and 240 ft. below that of the railway. By means of a 
wrought-iron cylinder, 37 ft. in diameter and 100 ft. high, 
charged with compressed air and sunk upon the site of the 
required foundation, the soft material was cleared away, 
and the masonry of the main pier carried up without 
difficulty. There would have been no difficulty indeed in 
sinking three or four such piers, thereby reducing the spans 
to 180 ft. or 225 ft.; but the great cost of such masses of 
masonry made it much cheaper to strengthen the super- 
structure sufficiently for two clear spans of 455 ft. each. 
The main pier, from a few feet above the water, is formed 
of four octagonal iron columns, 100 ft. high, and weighing 
about 150 tons each. 

The main spans, as is generally known, are formed of 
arched elliptical tubes, from which the roadway is sus- 
pended by suspension chains and trussing. Each span is a 
bow-string girder, with the string relaxed, and receiving its 
tension directly from the load instead of through the bow. 
With all the points of strain in their exact position, the 
distribution of the load is very beautiful, and the 
system is, perhaps, as good as that of a level truss 
containing the same quantity of material. The spans, when 
loaded to a strain somewhat greater than that of the bal- 
lasted roadway, together with that of a continuous load of 
locomotives, deflected 7 in., from which they gradually re- 
turned after the load was taken off, 

Besides the main openings, there are seventeen land 
spans, making the entire length 2,240 ft. The latter are 
formed by builer-plate girders, resting on double columns 
of masonry. 

The raising of the main spans was performed in a some- 
what novel manner. The tubes being floated one at a time 
into position, were seated on the unfinished main pier and 
abutments, at a little above water level; after being raised 
6ft. by hydraulic presses, a corresponding height of masonry 
was laid‘on the abutment, and a 6-ft. section of each of the 
iron columns raised on the main pier. In this way the 
tubes were raised 6 ft, a-week, to a height of 150 ft. above 
the water. : 

Whatever may be its merits as a work of engineering, the 
Saltash Bridge unquestionably ranks among the greatest 
structures of its kind. In magnitude, and perhaps in 
real grandeur, it considerably surpasses the Britannia 
Bridge, itself the greatest single engineering work in the 
world at the time of its construction. 


FARMING PROGRESS, 


THERE are accumulating and unmistakable signs of pro- 
gress in our agricultural districts, hitherto the most stand- 
still portions of our industrial community. The lethargy 
that invariably results from protection is fast giving way to 
all the elasticity of self-dependance. True, there are no agri- 
cultural Arkwrights or Hargreaves suddenly revolutionis- 
ing the agricultural world by brilliant discoveries, and by 
processes that promise immediately to supersede all others ; 
but not less surely have the great revolutions of our manu- 
facturing districts reacted on the rural, and by an irre- 
sistible sympathy drawn them into the common race of 
innovation and advancement. Practically, at least, the idea 
of a diversity of interests between the two has been aban- 
doned ; and soon the true principles of labour, which were 
first developed by our manufacturing industry, will become 
the avowed maxims of rural economy likewise. 

It is a matter of no ordinary interest, especially to one 
familiar with the sleepy, eventless, non-enterprising life 
of a farming community twenty years ago, to note the 
symptoms of this silent revolution. The most repulsive fea- 
ture of that life, in the mass, perhaps, was its unmitigated 
coarseness—its utter repadiation, or rather total ignorance, of 
all the amenities of life. One pleasing symptomof the change 
is noticeable in the improvements of cottage gardens—not 
simply improvements that are the direct result of some cot- 
tage prize-garden scheme promoted by a benevolent clergy- 
man, or nurtured into existence, like an exotic, by the special 
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exertions of a local philanthropic botanist. Efforts such as 
these are, happily, becoming daily more common, and are 
deserving of the highest commendation. More than one of 
our most eminent botanists turns his knowledge to a bene- 
volent use by offering prizes to village children for the best 
named collections of the wild or garden flowers of the dis- 
trict. Such amiable and elevating exertions it would be as 
wicked as ungrateful to disparage—we only wish they were 
a hundredfold more frequent—bat we rather refer now to 
the spontaneous exhibitions of improving taste and ad- 
vancing perceptions of enjoyment that are to be seen in the 
cottage gardens of even remote and apparentty uncared-for 
places. A ramble along the country lanes and a peep at 
many of the wayside houses of the peasantry, in districts 
farthest removed from internal incitements to progress of 
this kind, would justify our statement, and show how great 
is the change we have mentioned. 

It isa noteworthy fact, that the education of their chil- 
dren is becoming an important question with farmers. 
We may now see the novel spectacle of a special meeting 
of a local agricultural society to hear a paper on this 
subject read by one of its members, to be followed by an 
animated discussion on its merits and on the needful plans 
for securing this great educational desideratum. Sucha 
discussion brings out a large amount of zealotry and false 
social economy, it is true. Its staple will be formed of a 
somewhat modified feudalism, with a strong tincture of 
dogmatic theology. ‘The feudalistic notion of the natural 
and inseparable distinction of classes, and of the consequent 
utter need of separate schools for the education of the 
farmers’ children and those of their labourers, will pre- 
dominate. Strong opinions of the necessity of keeping the 
education of the labourers’ children within the limits be- 
fitting their station will be expressed. The idea will be 
scouted that they should be taught anything more than the 


merest rudiments of knowledge, lest they should get above | 
Above all, there must be a large effusion of 
the submissive and humbling notions of theology as one of 


their station. 


the best means of keeping down all budding independence 
or troublesome conceptions of equality. Well, perhaps it 
would be unreasonable to expect here any broad and 
soundly philosophic views of education. Perhaps it 
requires too wide a view of the subject for such discus- 
sionists to discover that all education that is worth any- 





| tainty, to determine the sex of animals at will. 


thing to anybody is the same for all classes as far as it goes | 


—that the only safely admissible distinction is that which 
is created by the power to continue the process longer on 
the part of the more wealthy, and consequently to secure a 
more matured and perfect result ; but that any education 
that recognises distinctions that nature has not ordained, or 
leaves faculties untrained that God has bestowed, is alike 
unjust in principle and injurious in action—directly injur- 





be rapidly extending. We everywhere now see such com- 
positions held forth to the public side by side with all the 
stock subjects of advertisement, from Holloway’s pills 
downwards. And it is not simply food that is offered, but 
food for any of the specific purposes that the farmer wants 
to accomplish. If he needs an unusually fat pig or a 
monster bullock, he can have the fattening food made to 
order, ‘and warranted to produce the required effect. 
Should he require an extra supply of milk from his cows, 
the agricultural chemist is nothing loth to undertake its 
production. Should he want muscle putting into his horses 
equal to unusual calls of labour, this also can be produced 
by resorting to the legitimate strength-producing compound 
that comes out of the chemist’s manufactory. If a sports- 
man is intent on carrying off the honours of the field and 
being first in at the death, with an undisputed claim to the 
brush, he has only to consult the chemical magician and 
pat his horse into his hands for an hour before mounting. 
The thing can be accomplished with as much certainty as 
two and two make four—of course making fair allowance 
for the contingencies of the chase. 

The spirit of competition has fairly got hold of our agri- 
culturists, and there is nothing so popular now as agricul- 
tural shows. There is not a nook or corner where their 
influence is not felt, and where, directly or indirectly, a 
spirit of emulation and rivalry is not stirred up. One of 
the most taking features of a provincial newspaper is its 
agricultural reviews. If emulous of popularity with 
farmers, there is no plan so short and efficient as the em- 
ployment of a circulating reviewer, who shali weekly 
flounder through two or three columns in comparisons be- 
tween the contrasted merits of two rival farms, or the 
respective worth of swedes or mangold-wurzel. <A prize 
essay on cheese, by some noted agricultural authority, 
would be a small fortune to such an aspirant. 

A proposal of startling novelty has recently been brought 
before the agricultural world. A northern agricultural 
chemist alleges that he has made a discovery which, if 


| practically true, will be of the greatest value to the cattle 


farmer. He states that it is possible, with unerring cer- 
The dis- 
coverer avers that he has tested his discovery with unfail- 
ingly certain results, and that he can enable anyone else to 
secure the same results. Already he has made pro- 
posals to the agricultural societies of this country and 
of France, and offers to communicate his secret some- 
what in the Rareyan fashion. A series of tests is 
proposed, which, if successful, is to entitle him to the 


| proposed reward, and if unsuccessful to forfeit every- 


ing the subject of it, but recoiling with inevitable certainty | 


on its perpetrator as well. When will men learn the entire 
intercommunity of their interests, and the mutuality of all 
the relations and interests of life? Nevertheless, we take 
heart at the progress visible—as progress there undoubtedly 
is—and have no fear but that the light will become brighter 
and the truth gradually win its w 

It is not the inside or the immediate surroundings of the 
farmers’ and labourers’ homes that furnish the only 
evidences of this onward tendency. The hedge and ditch 
reformation has obtained in the remotest corners. LEvery- 
where the crooked is being made straight and the rough 
places plain. Old cumbrous fences, that straggled over 
six times the quantity of land they ought to cover, are 
everywhere giving way to neat quickset hedges without 
uscless ditches, or to hurdle fences. Old ponds and marl- 








thing. ‘This certainly looks like honesty and unfailing 
confidence on the part of the discoverer. If he should be 
able to establish his theory, it will certainly prove of great 
value to the practical farmer, and will yield him a source 
of profit that, with all the innovations of modern times, we 
will venture to say he never contemplated. 


INDIAN RAILWAYS, 


| » . . . 
| AN unusual degree of progress is likely to be made during 


| guaranteed an amount of upwards of thirty millions of 


holes are being filled up, all impediments to the complete | 


cultivation of the land are being removed, and a gencral 


determination is manifest to make the most of it. Useless 


the current year in the construction of the various lines of 


railway in India. With the restoration of order, and the 
increased attention being given to the development of the 
resources of the country, there is not only the opportunity, 
but the necessity also, of rapidly carrying forward the rail- 
ways already undertaken, for which the Government has 


capital. The investigation and report made last summer 
by the Select Committee of the House of Commons has 
doubtless also had a favourable influence in lessening some 


| of the causes of delay by which the execution of Indian 


subdivisions of the land are scouted. Small fields are thrown | 


together, and the waste of needless fences is restored. A total 
revolution has come about in the old slow methods of cropping. 
Instead of the old plan of two crops and a fallow—a maxim 
that the sires of the present farmers thought of universal 
truth—on all land of only moderate fertility, rotations of 
crops are followed that give to the land all the old rest 
with none of its unproductiveness. 

In addition to the general introduction of steam and 
machinery of the best construction, a revolution has come 
about in the ordinary implements of agriculture. Iron is 
very generally superseding wood in their construction, on 
account of its neatness, its combination of strength and 
lightness, its adaptability to varied cireamstances—as in the 
scarifier or the moulding plough—and, above all, in its 
durability and power to withstand decay from atmospheric 
causes, 


Agricultural chemistry seems destined to become one of 


the most important of our sciences ; and its recent onward 
strides give promise of vastly accumulating importance. 
Ve have been wandering all over the earth and ocean for 
materials to restore the last producing power of our old 
soils, or to stimulate them to a vigour and fertility before 
unknown, — If . 

“There was a time, ere England's griefs began, 


When every rood of ground maintained its man,” 


We are disposed to bring back those days of plenty, now 
that we have finally settled this question of “ England’s 
gricts.” The recent surprising discoveries in the fen 
districts have inspired the hope that for such extra- 


ordinary fertilisers as the agriculturist now craves 
we shall not always have to wander to Ichaboe 
or to round Cape Gardafui. The fossil coprolites 


found in the clay veins of the Bedford level, and which 
have for some months been dug near Burwell, afford- 
ing (0 per cent. of phosphate of lime, and which are be- 
lieved to extend over a district of some fifty miles long, give 
promise of a mine of agricultural wealth. Should this be the 
forerunner of other discoveries of a like character, a novel 
and unlooked-for natural element will be thrown in to stimu- 
late our newly-developing agricultural energies. Add to this 
the great spread of artificial manure manufactories through- 
out the country, of whose presence we often have too de- 
monsirative proof, and we haye farmyard allies of no small 
power or importance, . 





| just let. 


railway works had been so much embarrassed. 

The railway system of India includes nearly 5,000 miles 
of lines, a large portion of which is now in construction. 
Of these, the Kast Indian Railway is probably the most im- 
portant, extending from Calcutta, vid Allahabad, to Delhi, 
with a branch from Mirzapore to meet the Great Indian Pen- 
insula line at Jubbulpore—a distance in all of 1,400 miles. 
This line will doubtless be extended also to Lahore, a dis- 
tance of nearly 1,100 miles from Caleutta. Including the 
portion opened to Cawnpore, 270 miles are now in opera- 
tion, and 400 miles of the remainder are in active construc- 
tion. Among the large works in progress on this line is 
the bridge over the Jumna at Allahabad. 
this structure, between the faces of abutments, will be 
3,224 ft., divided in fifteen spans of 205 ft. each. The 
iron superstructure is being made by Messrs, Armstrong 
and Co., of Newcastle. 15,000 tons of rails, sufficient 
for 150 miles, are now being made for the East Indian 
Company ; and it is probable that a large additional por- 
tion of the line will be opened during the present year. 

The Great Indian Peninsula line, embracing 1,235 miles, 
is making cqually rapid progress to completion. 130 miles 
were open and in use on the Ist of July last, and of the 
remainder, 732 miles were under contract, exclusive of the 
Nagpore branch of 262 miles, which, we believe, has been 
The North-Eastern line to Jubbulpore—of which 
the 556 miles not opened are under contract and in rapid 
progress—is to be finished by March, 1862. The tre- 
mendous works of the Bhore Ghaut will not be completed 
in much less than two years, or until Febraary, 1861. In- 
cluding the 23 miles already in working to the east of 
Khandalla, this incline is 154 miles long, and rises 1,831 ft., 
the average gradient being 1 in 48—14 miles, however, being 
as steep as 1 in 37. Upon the whole length there are 
twelve tunnels through trap-rock, the longest being 437 
yards in length, and that of the whole being 2,535 yards. 
There are eight viaducts of from 52 to 163 yards in length, 
and in one instance of 139 ft. in height. There are 
1,625,102 cubic yards of cuttings, and 1,849,934 yards of 
embankment; the maximum depth of the former being 
80 it., and the greatest height of the latter 74 ft. The 
estimated cost of this incline is nearly £600,000, or £41,188 
per mile, and its execution will have taken five years. 
Beyond Khandalla, 42 miles of the line are open to Poonah, 
and 163 miles more are in construction up to Sholapore. 
On this portion, and on the Bhore Ghaut, no less than 





The length of 





157 








The manufacture of artificial cattle food would seem to | 43,000 labourers, mostly natives, have been employed at 


the same time. 

The Madras lines, of a united length of 740 miles—to be 
increased probably by the construction of additional 
branches—are also making fair progress 96 miles between 
Madras and Goriattum have been for some time in work- 
ing, and it is expected that from 70 to 80 miles will be 
opened during the present year from the Malabar coast at 
Beypoor to Paul Ghaut. On the completion of the bridge 
at Goriattum (the present western terminus), 104 miles of 
the line will be opened to Salem, a distance of 200 miles 
from Madras. From Arconum on the trunk line, 42 miles 
from Madras, the North-Western line will extend for from 
320 to 340 miles to meet the Great Indian Peninsula near 
Bellary, and that portion of the line between Arconum and 
Cuddapa will be pushed forward as rapidly as possible. 
An important branch of 80 miles will extend from Vaniem- 
bady on the main line to Bangalore. Forty engineers 
are already engaged upon the surveys of the various lines 
of the Madras system. ‘The whole of the muin line from 
its present terminus to Beypoor, on the opposite side of the 
Peninsula will be finished as fast as the permanent way 
can be carried up and laid. 

The Bombay, Baroda, and Central India line, of 
330 miles, between Bombay and Ahmedabad, is in con- 
struction, and 80 miles between Surat and Baroda are 
ready, with the exception of two bridges, for immediate 
opening. Rolling stock is being contracted for to be sent 
out this spring. ‘The surveys for the second concession of 
117 miles, from Surat to the Veturnee river, have been 
completed, and the works will be soon commenced, 

The Scinde Railway, of 110 miles, from Kurrachee to 
Kotree, is in rapid construction; and its complement, the 
Punjaub Railway, of 230 miles, from Mooltan to Lahore, 
with an extension to Umritsir, was commenced in October 
last. A portion of the Scinde Railway was to have been 
opened by the end of last year, and the company are now 
sending out light-draught steamers to ply on the Indus to 
complete the communication between Kotree and Mooltan, 
a distance of 570 miles. In connection with the Scinde 
Railway, a line has been surveyed also, extending to 
Peshawur and terminating at the Bolan Pass, with the 
ultimate object of connecting with a line through Central 
Asia, and with which a connection with the Euphrates 
Valley Railway from Constantinople will te ne | be 
made. With this connection, and the completion of the 
East Indian line, Caleutta would be but about 5,000 miles 
from London ; and the time of transit, by continuous and 
rapid travelling, would be reduced to seven days. 

The Eastern Bengal is an important line, extending 
eastwardly from Caleutta, and of which 108 miles, up to 
Kooshtee, have been let to contract. The line will ulti- 
mately be extended to Decca, and a branch be made to 
Jessore, whereby the total length will be 300 miles, 

The Great Southern of India Railway from Salem, on 
the Madras Railway, to Negapatam, and southward to 
Madura and Tinnevelly, is about to be commenced, The 
cost of the first portion between Negapatam and Trichi- 
nopoly has been fixed under the Government guarantee at 
£500,000, 

The Caleutta and South-Eastern Railway, extending to 
the port at the mouth of the Mutlah river, a distance of 


| thirty miles, is about to be undertaken also under a Govern- 


ment guarantee. The port of the Mutlah is considered to 


| be very much superior to that of Calcutta, the advantage 
| in shipping cargoes being equal to a reduction of 10s, or 


11s. a ton, 

It has been announced that the Bengal Government has 
sanctioned a portion of the Northern Bengal line between 
Rajmahal and Darjecling, and that its construction is only 
a question of time. 

A project has been started also for a railway from the 
mouth of the Godavery river to Nagpore, a distance of 
100 miles. The line is to be called the Berar and Kast 
Coast of India Railway, and is to have a branch from Nag- 
pore to Hyderabad, and ultimately a connection with the 
Madras and Bombay trunk lines. ‘The mouth of the 
Godavery lies midway between Calcutta and Madras, con- 
stituting the only harbour on that portion of the coast ; and 
a railway to that point, it is claimed, would give a sea 
outlet to the cotton of the Nagpore districts, and thus be 
likely to stimulate the growth of that staple. 

In Ceylon, a line of railway is in active construction 
between Colombo and Kandy. 

There is probably little doubt that when the various 
Indian lines are completed and in connection with each 
other, they will all prove remuncrative, whilst of their 
powerful influence in developing the mighty resources of the 
Indian empire there can be but one opinion, In their 
eonstruction and working they will continue, as they have 
already done, to employ a great amount of home talent and 
labour. India now receives a larger amount than the 
United States of British products, and is now our principal 
customer, If such be the case already, for what may we 
not look when the great works now in hand shall be 
completed ? 

Tue Cican Sreamen.—The Winans steamer has completely 
failed of realising the anticipations of its projectors. The last 
announcement respecting it is that it is to be lengthened 36 ft. 

Tur Increase in tHe Navy.—The general result will be an 
addition to the naval force of the country of 26 powerful men-of- 
war. If I am asked why we do not propose to do more, I say these 
proposals are the limit of our power—our dockyards could not do 
more within the year. But I tell you frankly that when these ships 
are completed—when we have added 15 to our line-of-battle and 
9 to our heavy frigates, and when we have built the two iron-cased 
ships to which | have referred—1, for one, shall not be content with 
the strength of the British navy. At the end of next year, instead 
of 53 as now, we shall have 48 line-of-battle ships. But there are 
four more new ships on the stocks; there are four more line-of-battle 
ships which will bear conversion; and I hope that,in the ensuing 
financial year of 1860-1, Parliament will consent to the completion 
of these eight vessels, thus raising our force, at the end of that year, 
to 56 line-of-battle ships. I trust, also, that Parliament will sanction 
a further addition to our frigates, so that ere long our supremacy ma 
be thoroughly re-established, Our naval force is of necessity divided, 
and, therefore, it is essential for England not to allow her navy to fall, 
as it has fallen, down to the lowest amount ever known in our history. 





—Apeech of Sir John Pakington on the Navy Estimates. 
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SOLUBLE GLASS OR SILICATE OF SODA. 


An able correspondent of the Calcutta Engineer's Journal gives 
he following instructions for preparing, and particulars of use of 
soluble glass, 

Supposing the materials to be pretty pure, which they ought to 
be, take of quartz powder fifteen parts, carbonate of soda in powder 
ten parts, charcoal powder one part (all by measure), mix well, and 
melt them together (in a crucible, or any pot that will stand a 
great heat), exposed to strong heat until the whole has melted into 
a homogeneous mass. This point being obtained, take out the 
contents, put them on a clean stone slab or iron sheet, and allow to 
cool. This is silicate of soda in its crude state, and has the follow- 
ing properties :—The mass, when cold, has generally blisters, is of 
a blackish gray colour, is nearly as hard as common glass, is trans- 
parent at the edges, and sets when exposed to the air slightly and 
slowly moist, but the carbonic acid of the air affects the same in 
this state but little. All these properties are common to the three 
different kinds of silicates ; silicate of potash may be prepared in 
precisely the same way, using twelve parts of puie carbonate of 
potash instead of eleven of carbonate of soda. 

The best proportions to make the double water-glass or silicate 
or soda and potash on a large scale, are fifty-four parts of carbonate 
of soda in powder, seventy parts of carbonate of potash, 192 parts 
of silica or quartz sand, and eighteen parts of charcoal powder, all 
by measure, mixed well together and exposed to strong heat, as 
before directed. This latter compound contains a greater propor- 
tion of silica with the same degree of solubility in boiling water as 
the other two, and the solution of it is to be preferred for treatment 
of bodies with large pores, or of such as can take up large quanti- 
ties of solution. 

In order to obtain from the above substance the solution, pound 
the glass to powder; and add to five parts of clean boiling water 
(distilled: or filtered’ river water) one part of the powder (by 
weight) little by little, under constant stirring, and continue boiling 
and stirring until'the whole of the powder is dissolved, which ought 
to take place in'from.three to five hours. .If dissolved earlier than 
in three hours’ boiling, then the carbonates in the water-glass are 
in proportion greater ; if more than five hours is required, it will 
never quite dissolve, and the silica is in excess. The -proportions 
given vary a little, according to the purity or impurity of the ma- 
terials employed. The solution may be made inany convenient vessel 
of clay, iron, or copper. After the whole of the powder jis dissolved, 
a skin will be seen to form on'the surface, which melts instantly 
again if immersed in the solution, which is a sign that the solution 
is of the strength from 30 deg. to 33 deg. on Reaumer’s scale.’ If, dur- 
ing boiling, before the whole of the powder is dissolved; too much 
water has evaporated, boiling water must be added to’ keep up the 
original quantity of water. After the powder is dissolved, the boiling 
may also be continued, without adding water, until the whole form 
a jelly, which indicates about 66 deg. strength on the-above scale. 
Jelly is, however, only required -for ;cementing articles, and the 
solutions used for other works are more economically obtained from | 
the solution of 38 deg. After the desired point is obtained the 
boiling must be stopped, and the solution must be allowed to settle 
and to cool, after which the clear solution must be drawn off and 
kept in well stoppered’ vessels ;' the little flaky sediment at the 
bottom must be kept separate, and may be used in making mortars, 





and for other works, where the dark colour it has does not impure | 


the work, 

The above-given: solution and jelly are, for the most purposes, 
too concentrated, and’ require to be diluted ; the more concentrated 
solutions must be used first, and for such substances: as can take 





up a large quantity at_first ; and, as the saturation of the pores pro- 
gresses, the more diluted solutions have to be used. Every object 
to be treated with water-glass must be free from dust and grease, 
and, above all, quite dry ; and every coat or application of water- 
glass must be allowed to dry and harden well before another coat 
is applied. , 

Also, the operation is only to be undertaken in warm and dry 
weather, or heated localities. : 

Some subjects may’require only three coatings, or rather appli- 
cations, others as much as eight, before the pores are perfectly 
closed ; and unless this be the case, the desired object will not per- 
fectly be obtained ; but in no instance should any of the solution 
be allowed to remain unabsorbed on the surface of the article. If 
too much, or a too concentrated solution has been applied, the 
surplus must be wiped off with a damp cloth or sponge. The 
changes which the substance undesgoes after application to wood, 
for instance, are of a physical and of a chemical nature ; the 
solution enters into chemical combination with the matter of the 
wood, and two parts of the carbonates are expelled in the shape of 
efflorescence ; these, where they appear, must be removed with a 
damp sponge, and are a sign that the process is going on favourably. 
Now, by treating wood which is not thoroughly dry, it would 
be to enclose the element of destruction (moisture) instead of 
excluding the same. Objects, when complete, should not be 
exposed to wet and rain for a considerable time, or not before the 
water-glass in the pores has reached the insoluble state; if this is 
neglected, disappointment is pretty sure. It is difficult to say how 
much time should be allowed to elapse between each application ; 
as it depends so much on the strength of the solutions used, and 
more so on the state of the atmosphere, thirty-six hours may be 
enough in one case, and as many days may be required in 
another, 

The average standard of strength of the solutions are as 
follows, taking the solution of 33 deg. as number 1 or normal solu- 
tion, 

No. 1. Solution for the first coat of very porous objects 

No. 2. One part of No. 1. to be diluted with an equal quantity 
of water used for less porous objects and for a second coat of porous 
objects. 

No. 3. One part of No. 1. solution to be diluted with two parts 
of water used for second and third coatings and for the first coat- 
ing of same objects. 

No. 4. One part to be diluted with three of water, used for first 
coating of metal and such like objects, and for the fourth, fifth 
and sixth coatings of porous objects. 

No. 5. One part of No. 1. solution, to be diluted with four to six 

arts of water, used for the finishing coatings of all objects. 

What solutions should be chosen for every purpose must be left 
to the judgment of each operator. If any colour is to be given to 
objects, the paint ought to be ground up with water separately, and 
then mixed with the water-glass solution, In general, paint ought 
to be the third and fourth coatings, and more solution cought to 
follow until saturation is obtained. For glazing tiles and pottery, 
the following has been found to answer best, and be the most 
economical :—100 parts pure quartz, eighty parts of pure potash, 
ten parts of saltpetre, and ten parts of chunam powder, which when 
melted together form a glass which melts at low heat. This mass 
is, after it is cold, to be reduced to powder. The articles to be 
glazed, generally called biscuits, must be dipped in No. 2. solution | 
and powdered over with the last mentioned powder, allowed to dry, 











and the powder will be found to adhere very firm ; the articles have | 


then to be fired in the usual way. 
resist mineral and vegetable acids, and will also, in other respects, 
be found an excellent glazing. 


The glazing thus produced will | 
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(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 

2328. EpMunp WALKER, London-street, London, ‘‘ An improved filter.”— 
A communication.— Petition recorded 19th October, 1858. 

2960. Joun Davies, Liverpool, Lancashire, ‘‘ An improved portable self 
gas-generating lamp.”—A communication from James Lawrence Butler, 
Brooklyn, New York, U.S.—Petition recorded 27(h December, 1858. 

123. Marc ANTOINE Francois MeEn.ions, Rue de l’Echiquier, Paris, ‘‘ A 
new or improved time-measurer.”—A communication from Pasquale 
Perelli-Ercolini, Prémeno, Sardinia.— Petition recorded 14th January, 1859. 

158. Josuvua TuorNTON, Cleckheaton, Yorkshire, ‘‘ Improvements in card- 
ing engines.” — Petition recorded 19th January, 1859. 

175. Tuomas Greenwoop and Joun Batiey, Leeds, Yorkshire, “ An im- 
provement in the process of gassing textile fabrics.”—A communication 
from H, Van den Berghe, Rue de St. Georges, Courtrai, Belgium.—Pe- 
tition recorded 20th January, 1859. 

314, Mark Siti, Sun Foundry, Heywood, Lancashire, “Certain im- 
provements in looms for weaving.” 
323. Joun HontyMaN, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
the construction of ships, vessels, and boats, and in propellers for pro- 

pelling the same.” 

330, WintiaM .Cuark, Chancery-lane, London, ‘Improvements in the 
means or apparatus for preserving grain, flour, eggs, and other vegetable 
and animal substances.”—A communication from Louis Jacques Chateau, 
Paris,—/etitions recorded 4th February, 1859. 

339. JAMES Honnoyp, Leeds, Yorkshire, ‘‘Au improvement in apparatus 
used in finishing woollen and other cloths.” 

341. WitLiAM Henry Crispin, Marsh Gate-lane, Stratford, Essex, *‘An 
improved atmospheric and hydraulic engine for sailing and steam vessels,” 

343, Josern Lev, Monson-street,” Lincoln, ‘Improvements in the manu- 
facture of cranks for steam engines and other purposes.” 

345. Epwarp Tuomas Hugues, Chancery-lane, London, ‘‘ Improvements 
in ovens.”—A communication from Herr Von Langen, Berlin. 

347. Joun Witson, John-street, Sunderland, ‘‘ Improvements in ventilating 
mines, and in combining apparatus used for such purpose.”—Petitions 
recorded 7th February, 1859. 

349. Epwarp Tuomas Hueues, Chancery-lane, London, “ Improvements 
in machinery or apparatus for sorting and numbering the threads or 
filaments of silk or other fibrous materials.”"—A communication from 
Fabius Mainardi, Lyons, France. 

351. Grora@e Tuomas, Hampton-street, Paddington, Middlesex, ‘‘ A double- 
bottomed horse-shoe.” 

355. Joun AspinaLt, Great Tower-street, London, ‘‘ An improvement in 
the refining of sugar.” 

357. ALEXANDER CLARK, Gate-street, Lincoln’s-inn, London, “ Improve- 
ments in revolving shutters and blinds, and in apparatus connected 
therewith.” 

350, THOMAS STOKES Cressey, High-street, Homerton, Middlesex, ‘ Im- 

provements in machinery used in the manufacture of casks.”—/etitions 
recorded 8th Kebruary, 1859. 

361. Epwaro Witkixs, Addington-place, Camberwell-road, Surrey, ‘ Im- 

provements in flower vases.” 

362. JouN STEPHEN JosErH, Rhostyllan, near Wrexham, Denbighshire, 
rth Wales, ‘*fmprovements in coke ovens, and in cooling and ex- 
tinguishing coke.” - ; 
63. Wittiam Arcier, Bolton, Lancashire, ‘Certain improvements in 
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vequard machines : 

364. HuMpenrey JerrerrEs, Birmingham, Warwickshire, ‘‘An improve- 
ment in castors,” 

365. Josnru CrossLey, Halifax, Yorkshire, “ Improvements in the means 
employed when steaming printed yarns.” 

306. JAMES TAYLOR, Stalybridge, Lancashire, and CuaRLes WILD, Oldham, 
Lancashire, ‘Improvements in self-acting mules tor spinning and 
doubling.” 

367. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in fire-arms.”—A communication from William H. Bell, Washington, 
Columbia. 

0. JAMES Epwarp M‘CoNNELL, Wolverton, Bucks, ‘“ Improvements 

in steam boilers and in the generation and treatment of steam.” 

. WiLtiAM Epwarp Newton, Chancery-lane, London, ‘* An improved 
mode of bleaching and purifying, or refining sugar and vegetable juices 
or extracts.”—A communication from Emile Rousseau, Paris. : 
371. Epwarp Hernine, Heath, Weybridge, Surrey, ** Improvements in 

he mashing and fermenting of grain for the production of alcohol.” 

WitiiamM Epwarp Newton, Chancery-lane, London, ‘* Certain improve- 

ments in breech-loading fire-arms, and in cartridges te be used in such 
fire-arms.”— A communication from Gilbert Smith, New York, U.8.—/e- 
titions recorded Oth February, 1859. 

373. Henry Porrer Burt, Charlotte-row, Mansion House, London, ‘‘ Im- 
provements in railway carriages and wagons.” : 

374. Joun Young, Wolverhampton, Staffordshire, “An improvement or 
improvements in the construction of knobs, and the roses used for con- 
necting knobs with doors, and with the cases of locks and latches, and 

other like fastenings.” 

375. Joun Gronae TayLor, Glasgow, Lanarkshire, ‘* Improvements in 
writing materi and the manufacture thereof.” - 

377. Ronert Josep Eviis, Liverpool, Lancashire, “ Improvements in the 
apparatus for lifting sunken vessels and other submerged bodies.” 

379. Hecror Lxaer, Red Lion-square, Holborn, London, “ Patent safety 
blinker.”—A communication from Edward Souché, Rue Charlot Auxternes, 
Paris, 

381. CRANLEY LANCELOT PERRY, Sheepstead Farm, Marcham, Berkshire, 
** An agricultural implement for paring and ploughing land.”’—Petdions 
recorded 10th February, 1859. ? y 

382. Martin Bintine, Birmingham, Warwickshire, and WILLIAM KLoEN, 
Aston, near Birmingham, Warwickshire, * A method of, and apparatus 
for, decolourising tea.” z 

383. James Evans, Tarlton-street, Liverpool, Lancashire, ‘An improve- 
ment in * hansom’ cabs.” 

384. JAMES PARKINSON, Manchester, Lancashire, “ A certain improvement 
in coftins.” P 

385. NicnoOLAS BENNETT, Furnival’s-inn, London, “ Improvements in the 
construction of brooms or brushes for sweeping or cleansing Streets, 
roads, and thoroughfares, also applicable to domestic purposes.” 

387. GrorGk Hype, Fleet-street, London, * A pen for producing a copy or 

copies of a letter or other writing simultaneously with the production of 
the original.” 

388. Rovert Cogan, Red Lion-square, Holborn, London, ‘ Improved 
instruments for crushing and mixing solid and liquid substances.” 

38”. Henry ALsert BartiLert, Thetford, Suffolk, ‘* Improvements in ma- 
chinery to be used with or without the plough for clearing and cleaning 
land from weeds.” 

390. CuarnLes Jackson, Store-street, Bedford-square, London, 
provements in the action of pianofortes,” 

391. James Grimes, Osborn-street, Whitechapel, London, ‘‘ Improvements 
in beer engines,” 

392. Henry Ransrorp, West Brompton, Middlesex, “ An improvement in 
building ships and other vessels.”— Petitions recorded 11th Febuary, 1859. 

393. GAYLARD Hapwey, Audenshaw, Lancashire, and Joun Wabswortnh, 
Droylsden, Lancashire, ** Improvements in jacquard apparatus, applicable 
to power looms,” 

304. Henay Lea, Birmingham, Warwickshire, “ Improvements in changing 
or reversing motion.” 

395. Tuomas Wins and Grorcet CueLt, Longsight, near Manchester, 
Lancashire, ‘‘Improvements in machinery for spinning, twisting, 
doubling, and winding yarns and threads.” 

397, JAMES CRABTREE, Market-street, Bradford, Yorkshire, ‘‘ Improvements 
in the manufacture of bobbins and spools.” 

398. SamueL Hazarp Huntiy, Upper Baker-street, Middlesex, ‘‘ Im- 
provements in cooking apparatus.” 

3%. Tuomas Wuirrk and Groreg JENKINS, Portsmouth, Southampton, 
“ Improvements in apparatus for raising and lowering ships along inclined 
slips.” 

400. James Bennett and Jonn Bennett, Kingsland-road, Middlesex, “ An 
improvement in refrigerators for cooling beer and worts.” 

401. Grorar BerseMany, GEORGE WiLLIAM BetyEMANN, and Joun BetJr- 
MANN, Upper Ashby-street, Middlesex, ** Improvements in book slides.” 
402. Witttam Groner Rawbonk, Gloucester.streect, Middlesex, ** Improve- 

ments in fire-arms and ordnance.” 

403. Grorct TomMLINson BousrieLp, Loughborough-park, Brixton, Surrey, 
**Improvements in revivifying the scarlet colour of woollen cloth lace 
and embroidery, in use for military and other garments and furniture.”— 
A communication from Messrs. Andrts, Burdell, and Chicard, Paris, 

404. Henry Garpner, Old Quebec-street, Portman-square, London, ‘‘ Im- 
provements in machinery for breaking and preparing flax and other 
fibres.” 

405. Ronert Bett, Trafalgar-square, Charing-cross, London, “ Improve- 
ments in separating and recovering wool from fabrics composed of wool, 
or wool in connection with cotton and other vegetable substances.” 

406. Wittiam Epwarp Newton, Chancery-lane, London, *‘ Improvements 
in breech-loading fire-arms.”— A communication from James H. 
Merrill, U.S. 

407, WitttaM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in sewing machines.”—A communication fgom James Stebbings Moody, 
U.S.— Petitions recorded 12th February, 1859, 

408. JAMES PaRKINSON, Mancheste., Lancashire, “ Certain improvements 
in coffins.” 

409. Tuomas Hunt, Crewe, Cheshire, ‘‘ Improvements in steam boilers or 
generators, and in the prevention or combustion of smoke.” 










































** Im- 











410. CHARLES Sanpers, Harford-street, Birmingham, Warwickshire, 
“Certain improvements in ornamenting English passepartouts 
for photographic pictures, also the glasses used with the same, and which 
said modes of ornamenting are also applicable to ornamenting phote- 
graphic frames generally.” 

411. Joun Wricut, New George-street, Sheffield, Yorkshire, “ Improve- 
ments in reducing and rolling steel and iron wire, and other forms of 
those metals in long lengths.” 

412. Josian LatTimeR CLakK, Haverstock-hill, Middlesex, “ Improvements 
in the means of working railway signals and switches.” 

413. James Copcutt, Kirby-street, Hatton-garden, London, “ Improve- 
ments in obtaining light from gases.” 

414. Ropert Cuzae, Islington, London, FREDERICK ANGERSTEIN, Kenning- 
ton, Surrey, and Joun Wittiam Pace, Walworth-road, Surrey, “ Im- 
provements in making soap.” 

415, ALFRED Button Cuarkk, Edward-street, Blackfriars-road, Surrey, 
“Improvements in discharging sewage and water from lands into tidal 
rivers, and in flooding lands therefrom, also conveying sewage and other 
waters or liquids across canals and over structures, part of such said im- 
provements being applicable as a substitute for sluice-cocks and valves,” 
—Petitions recorded 14th February, 1859. 

416. EpwarD Hkrnry Aupricu, Shoreditch, London, “ Improvements in 
ladies’ dress caps.” 

418. Rosert Musuet, Coleford, Gloucestershire, ‘‘ Improvements in the 
manufacture of steel iron and cast steel.” 

a = RaymonD, Albion-square, Dalston, Middlesex, ‘‘ An improved 
ife-raft.” 

422. Joun THomas Jones, Glasgow, Lanarkshire, N.B., “ Improvements 
in sewing machines.”— Petitions recorded 15th February, 1859. 


Invention protected for Six Months by the Deposit of a Complete 
Specification. 


485. WILLIAM SrTeTtinivs Cuark, Cannon-street West, London, “ Im- 
provements in the formation of cast iron rails for city railways, and also 
in the method of uniting the ends of two adjacent rails for railway use.” 
—A communication from Sidney A. Beers, Brooklyn, New York, U.S.— 
Deposited and recorded 22nd February, 1859. 











Patents on which the Stamp Duty of £50 has been Paid. 

466. Thomas Goopk Mrssencer, Loughborough, Leicestershire. — Dated 
23rd February, 1856. 

469. JAMES WarBURTON, Addington, near Otley, Yorkshire.—Dated 23rd 
February, 1856. 

529, HeNry ANDREW Dewar, Aberdeen, N.B,—Dated Ist March, 1856, 

467. Robert Baker Jongs, Limerick.—Dated 23rd February, 1856. 

470. Henry Loveriper, Wolverhampton, Staffordshire.—Dated 23rd Feb- 
ruary, 1856. 

460. Epwarp Scuiscnkar, Halifax, Yorkshire.—Dated 23rd February, 1856, 

497. GEORGE ToMLINSON BovsFiELD, Sussex-place, Loughborough-road, 
Brixton, Surrey.—A communication.—Dated z6th February, 1856. 
505. Tuomas TayLorson JopLine, Bishop’s Wearmouth, Durham.—Dated 
27th February, 1856. 
509. Isaac Wrstuorp, London.—A communication from Gail Borden, U.S 
—Dated 28th February, 1856. 

730, ALEXANDRE ToLmau Duke-street, Adelphi, London.—A communi- 
cation from Jacob Muma, Hanover, U.S.— Dated 27th March, 1856. 

893. ALFRED VINCENT NEwToN, Chancery-lane, London.—A communication 

from James Seely Taylor, Danbury, Cannecticut, U.S.—Dated 14th 
April, 1856, 

492, PHitire ScHArer and FREDERICK SCHAFER, Brewer-street, Middlesex. 
—Dated 26th February, 1856. 

506. FRANCIS PRIME WaLKER, Manchester, Lancashire.—Dated 28th Feb- 
ruary, 1856. 

512. Joun Fow.er, jun., Havering, near Romford, Essex, and Davip 
Greta, Barkingside, Essex.—Dated 28th}February, 1856, 

513. Exisua Tuomas ARcuER, Cedar Cottage, Wandsworth, Surrey.—Dated 

28th February, 1856, 
























Erratum. 
After 2327, for “ 2359” read ‘* 2329.” 
ee ‘4 


Notices to Proceed. 

2328. EpmunpD WALKER, London-street, London, “An improved filter.”— 
A communication. 

2335. WiLLiaM Epwarp Newton, Chancery-lane, London, “ Improvements 

in the hanging andarranging of cylindrical, conical, or spiral steel railroad 
springs for railway carriages.”—A communication. ; 

2339. WILLIAM RippLe, Westbourne-terrace, Barnsbury-park, Middlesex, 
*‘ Improvements in packing or forming merchandise or goods into bales. 
—Pititions recorded 19th October, 1858 ss 

2341. Rorert Dawson CLEGG, Manchester, Lancashire, “* Improvements iu 
screws.” — Petition recorded 20th October, 1858. 

8. JONAS MARLAND and SAMUEL MARLAND, Sun Vale lronworks, Wals- 

den, Lancashire, ‘‘ Certain improvements in power looms.”—/etition re 
corded 21st October, 1858. 

2366. Epwin Paumer and Epwarp PauMer, Thetford, Suffolk, “ Improve- 
ments in machinery or apparatus for cutting hay, straw, or other similar 
substances.” 

2369, Rvpoten Bopaer, Thavies-inn, Holborn, London, “ An improved toy 
or plaything for children.”—A eommunication from Charles Thévenot, 
Paris. —etitions recorded 23rd October, 1858. 

Epwarp Corram, Lower Belgrave-place, Pimlico, Middlesex, ‘“ Im- 

provements in the internal fittings of carriages.” = re 

2377. Francis Fowke, Park House, South Kensington, Middlesex, “ Im- 
provements in umbrellas and parasols.” 

2380. Wintiam Crappock and Joun White, Archer-street, St. James 
London, “Improvements in the connecting links of harness hames."— 
Petitions recorded 25th October, 1858. 

2385, ALFRED VINCENT NEWTON, Chancery-lane, London, 
chinery for pulverising, kneading, pressing, and moulding clay and other 
plastic materials.”—A communication.—etition recorded 20th October, 1858. 

2391. ADOLPHE PauL AvGuSTE Beau, Regent-street, London, * A pocket 
stereoscope.” “ 

2395. GEORGE SPEIGHT, Woodbridge-street, Clersenwell, London, ‘Im- 
proved plaits, and curls or ringlets for head-dresses, or ornaments, or 
additions to the natural hair, and an improved apparatus for the manu- 
facture of curls or ringlets.”—Petitions recorded 27th October, 1858. 

2403. JouN Westersy, Upper Aspley, Huddersfield, Yorkshire, An a 
proved application of steam to vessels filled with oil, tallow, or - ier 
materials for lubricating the cylinders of steam engines of high or low 
pressure,” a 

2404. CHARLES PooLEy, Manchester, Lancashire, ‘* Certain improvements 
in, and applicable to, carding engines, and other machines for preparing 
cotton and other fibrous materials.” —Petilions recorded 28th Uctover, eee. 

2413. WiLLIAM KtkRaGE, Goulston’s-buildings, Bermondsey a 
Surrey, ‘An improved elastic combination of materials impervious a 
atmospheric influences as a substitute for hard woods, metal, leather, 
felting, and for other purposes.” ? 

2420. Korert WILson "Caansure, Bow, London, and THomas oe. 
Hatfield, Hertfordshire, “ Improvements in agricultural i aeeapbaser ge 
ploughing, and otherwise operating upon land.”—/etitious recurdee h 
October, 1858. 

2429. Grorce Davis, Serle-street, Lincoln’s-inn, London, ia Improvements 
in machinery for weaving velvets and other piled fabrics.”"—A comm 
cation, ‘ 

2432. JouN Dorson and DaniEL PRakck, St. James’-street, London, 2 > 
provements in the manufacture of bird cages.” —J/’etitions recorded 1st 4 
vember, 1258, 7 

2533. ALFRED VINCENT Newton, Chancery-lane, London, a. 
apparatus for securing doors of safes, closets, and apartments.”"—A ¢ 
munication.—Petition recorded 11th November, 1858. . lour- 

2566. Wituiam CLARK, Chancery-lane, London, “* Improvements in = for 
ing, preserving, and desiccating wood and marble, and in sppee woth 
the same.”—A communication from Frangois Casult, Marseilles, “ys ae, 

2567. Wittiam Ciark, Chancery-lane, London, “A new mode on Peti- 
tising.”—A communication from Messrs. Berson and Beaujanot. 
tious recorded Lith November, 1858. = 

2717. Joun Henny Jonnson, Lincoln’s-inn-fields, London, 
in locomotive engines.”—A communication,—/’eudwn recorded 
ber, 1858. : 

2750. Freperic FixcuaM, Ravenhead, Lancashire, ‘‘ Improve 
construction of annealing kilns or ovens.” —Petiteon recorded 1 

proved index 

Johnsen.”"— 
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358. : M 
2907. Tuomas SwaNN Woopcock, Salford, Lancashire, “An im 
or book and paper marker.”—A communication from Josee 
Petition recorded 20t% December, 1858. R : 
2978. Hiram Hercuinsoy, Paris, *‘ Improvements in the manufacture of 
india-rubber goods ae 
2980. ALFRED VincenT Newtox, Chancery-lane, London, ** gant need 
in machinery for reaping and mowing.”—A communication.— Fete 
recorded 29th December, 1858. ae 
95. JosEPH GiBKoNs, Oxford-street, London, “ Improvements in fixing door 
and other knobs.”— Petition recorded 12th January, 1869. <t well 
166, Witt1aM Pourarp, Blackfriars-road, oun <— improv 
skid or shoe.”—J’etition recorded 19th January, 51859. we 
195. ANDRE JACQUES AMAND GAUTIER, JEAN Gitbext Domay, and ar 
TukoporE Persix, Paris, “An improved manure."”—Jetiion reco 
21st January, 18f9% 
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THE ENGINEER. 
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935. WintIAM RICHMOND ALEXANDER, Glasgow, Lanarkshire, N.B., “Im- 
provements in furnaces and apparatus for the manufacture of sugar, and 
for the consumption or prevention of smoke.”—Jetition recorded 26th 
January, 1859. : 

Henry Justinian Newcome, Shenley, Herts, “An improved ap- 
paratus for heating or warming buildings.”—Petition recorded 31st Janu- 
ry, 1859. ; 

290, josernt GRIMOND, Manchester, Lancashire, “Improvements in the 
manufacture of hearth rugs.”—Petition recorded lst February, 1859. 
322. George Henry Bayiis, Vauxhall-walk, Lambeth, Surrey, a 
Francis Ropinson, Salisbury-street, Lisson-grove, Middlesex, ** An im- 
proved indicator for registering the withdrawal of liquids from vessels.”— 
Petition recorded 4th February, 1859. ¥ ’ 

355. JouN ASPINALL, Great Tower-street, London, “An improvement in 
the refining of sugar.”— Petition recorded 8th February, 1859. , 

369. JamMzs EpwarRp M‘ConneELL, Wolverton, Bucks, ** Improvements in 
steam boilers aud in the generation and treatment of steam.”—/etition 
recorded 9th February, 1859. F : 

383. James Evans, Tarlton-street, Liverpool, Lancashire, “ An improvement 
in ‘hansom’ cabs.”— Petition recorded 11th February, 1859. 

406. WittiaM Epwarp Newton, Chanvery-lane, London, “ Improvements 
in breech-loading fire-arms.”—A communication from James H. Merrill, 
U.S.—Petition recorded 12th February, 1859. ; ; 

409. THomas Hunt, Crewe, Cheshire, “‘ Improvements in steam boilers or 
generators, and in the prevention or combustion of smoke.” — Petition 
recorded 14th February, 1859. 

422. Joun Tuomas Jones, Glasgow, Lanarkshire, N.B., ‘* Improvements 
in sewing machines.” —Petition recorded 15th February, 1859, 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Specifications, published during the week ending 
- 26th February, 1859° 

1613, 3d.; 1618, 7d. ; 1620, 3d.; 1621, 3d. ; 1622, 6d. ; 1623, 6d. ; 1624, 
1s. 1d. '; 1625, 3d. ; 1626, 7d,; 1627, 3d. ; 1628, 3d.; 1629. Gd.; 1630, 5d. ; 
1631, 3d.; 1632, 3d.; 1633, 9d. ; 1634 , 11d.; 1635, 7d. ; 1636, 6d. ; 1637, 3d.; 
1638, 3d. ; 1639, 3d. ; 1640, 6d.; 16. ,6d.; 1642, 3d.; 1643, 3d. 5 1645, 7d. 5 
1646, 7d. ; 1647, 3d. ; 1648, 3d. ; 1629, 1s. 3d.; 1650, 3d. ; 1651, 7d. ; 1652, 

. } 1653, 5d. ; 1654, 8d. ; 1655, 6d. ; 1656, 10d.; 1657, 3d. ; 1658, 1s. 10d. ; 
1659, 5d. ; 1660, 3d, ; 1662, 10d.; 1663, 3d. ; 1664, Sd. ; 1666, 3d, ; 1670, 3d. ; 
1678, 7d.; 1685, 1s. ; 1686, 3d. ; 1929, 7d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

1774. J. B. Pascox and J. B. Tuomas, Chacewater, Cornwall, ‘* Apparatus 
for feeding boilers of all steam engines with liquid.”—Dated 4th August, 
1858. 

The improved method consists in conveying into the boiler the feed 
water or other liquid from a reservoir placed over the boiler (or in any 
other proximate position), by means of a self-acting apparatus or other- 
wise (the pressure of the steam from the boiler being used to aid the 
operation) instead of conveying such water or liquid to the boiler from 
a more distant source by the aid of the force-pump, or other similar 
means of impelling the fluid. And this reservoir may be also fed by 
condensing the steam from the exhausting passages of the cylinders, and 
feeding the reservoir with the same, The reservoir is of metal, such 
as iron, copper, or otherwise, and may be attached to either end or side, 
or above (and the patentees prefer to have it above) the boiler with 
pipes, screws, rivets, or otherwise. 

1833. J. Scort, Shoreham, and A. Martinucct, Brighton, ‘‘ Steam engine.” 
—Dated 12th August, 1858. 

This invention consists in dispensing with the ordinary steam cylin- 
ders, and their valves and pumps, by certain mechanical arrangements. 


The engine consists of a solid, cylindrical, or other formed piece of 


metal, having recessses bored into it for inserting the valves, and for 
admitting steam. The centre of the cylinder is bored out to receive a 


solid ram or plunger, and the lower end of one side and the top end of 


the opposite side of the bore has a steam space cut therein, correspond- 
ing with similar steam spaces in the ram or plunger, so as to receive a re- 
ciprocating movement by the action of the steam, first on one side and then 
on the other, and so on continuously, without requiring ccndensation, 
and which may be prevented by raising the temperature of the metal 
composing the body of the engine. The boilers, steam pipes, and con- 
nections may be similar to those in ordinary use.—Not proceeded with. 

1858. J. Smiru, Seaforth, and 8. A. Cngasr, Liverpool, “ Motive power.”— 
Dated 14th August, 1858. 

This invention consists of certain complicated mechanical appliances 
“so arranged as to co-operate with the motive power of the atmosphere !” 

1878. P. Ricuarp, Paris, ‘* Motive power.”-—Dated 16th August, 1858. 

This invention consists in communicating a rotary motion to a fly- 
wheel or drum, by means of a set of falling weights tied together by 
means of chains, ropes, or straps. —Not proceeded with. 

1890. W. SMITH, Salisbury-strect, Strand, “Steam engines.”—A communi- 
cation.— Dated 19th August, 1858. 

This invention relates to the construction and arrangement of steam 
engines suitable for marine propulsion, and for other purposes, and by 
which arrangement, and the mode of applying the steam thereto, con- 
siderable economy is effected in the quantity of fuel required for per- 
forming a given amount of duty. Two cylinders are placed each at an 
angle of about 25 or 30 deg., or at any other convenient angle, their 
connections converging to the crank, axle, or shaft, the air pump and 

d being disposed between the two cylinders, and immediately 
under the crank shaft, and the cold water, injection, feed, and bilge 
pumps are disposed alongside the air pump, working vertically or horizon- 
tally, as may be most convenient, the starting and reversing gear being 
worked by a wheel placed in any convenient position for acting by 
means of connecting rods upon the links and eccentric and slide gear of 
the two cylinders. The two cylinders being mounted upon the incline 
tides of an A frame, and the air-pump and condenser, as before de- 
Sched, being contained within the said frame, the exhaust pipes branch 
out fom either side of the condenser to the lower side of the steam 
chest of each cylinder, whilst eack cylinder has upon the upper side or 
face of the steam chest a pipe branching from the boiler, Instead of 
employing Steam at a low pressure, as ordinarily employed for marine 
engines, high-pressure steam is used, which, after having per- 
formed its work in propelling the piston in one direction, is 
caused to pass through a double or hollow slide valve of a 
peculiar construction, by which the steam is at the end of the stroke 
permitted free access to the opposite end and greater area of 
the piston, where it expands and propels the piston back, or performs 
the up-stroke, which having been done, the steam which has been ex- 
panded and performed its work as described escapes into the condenser. 
The vacuum formed between the bottom side or larger area of the 
piston and the condenser adds to the power exerted by the steam during 
the down-stroke of the piston within the cylinder. Uniformity of 
motion is effected by constructing the piston with a trunk, the high- 
pressure steam acting upon the angular space or area of the upper side 
of the piston, and the difference between the area of the upper end 
and upper side of the piston may be varied to suit the pressure of steam 
employed and the degree of expansion effected. 

1903. M. Benson, Craven-street, Strand, “ Ap 
—A communication.--Dated ; 
PP se cence a “4 ¥ novel arrangement of apparatus by means 
uh Git pentose eaten = eon with great rapidity and economy, and 
effect by the use of a he euti a oe — r ae sot 
on he Jachet o> cae ie ne arrapgement of tubes suitably arranged 

y preference) of the vertical power of boiler. 
centre or flue space of this boiler (which in the first arr 





»paratus for generating steam.” 
2lst August, 1858. 


and | 


1839. A. J. 


1881. W. 





hereafter described is surrounded by a water jacket) is divided into 
compartments by vertical partitions, which are removeable, and in each 
of the compartments formed by these partitions a system of serpentine 
pipes is fixed, their lower ends in communication with a pump situate 
near the boiler, and their upper ends communicating with the steam 
space of the boiler. The fiame and heated gases from the fireplace 
play upon and around their pipes, which present an extended heating 
surface. A circulation of water is kept up through these pipes by 
means of a pump, which draws its supply of water from the jacket of 
the boiler or other water space in connection with the system of ser- 
pentine pipes, and forcing it through these pipes causes its rapid con- 
version into steam. Any water that comes over with the steam falls 
into the water space, while the steam accumulates in the upper part 
thereof. A second pump is used for supplying water to the jacket of 
the boiler in the usual way. 





Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, SC. 


1814. W. E. Newton, Chancery-lane, London, “ Applying magnets to 


counteract or compensate for the effects of local attraction on the 
marimer’s compass.” —A communication.—Dated 9th August, 1858. 

This invention consists in the arrangement of one or more magnets 
in a horizontal position or positions below or above the needle of the 
compass, with opposite poles horizontally in line with the vertical centre 
or axis on which the needle turns, and on opposite sides thereof, by 
which arrangement the opposite poles of the magnet or magnets are 
caused to act upon the needle to force it into the same direction, It 
also consists in applying the so arranged magnet or magnets in such a 
manner as to make it or them adjustable on a centre coinciding as nearly 
as practicable with the vertical axis on which the needle turns, so that 
their poles may be made to point. in any direction necessary to com- 
pensate for the local attraction, and may have their direction varied to 
meet any variation in the point or points’of local attraction that may 
be produced by different cargoes, or by other causes. And it further 
consists in providing for the adjustment of the so arranged and applied 
magnets in a direction parallel with the axis or vertical centre on which 
the needie works, for the purpose of increasing or diminishing the 
intensity of their action according to the intensity of the local 
attraction. 


1834, G. Hovanton, Birmingham, “ Saddles.”— Dated 12th August, 1858. 


The patentee claims giving elasticity to the seats of saddies by means 
of springs made of plates or strips of metal, the said springs having 
certain forms represented in the drawings, and being so applied as to 
keep the webs or other material constituting the seat of the saddle in a 
state of tension, whether the said springs be applied to the anterior or 
posterior part of the saddle, or at both parts. 


1835. J. H. M. Maisseat, Paris, “ Wheels,”--Dated 12th August, 1858, 


Instead of the rigid radii or spokes of the wheels now employed, the 
patentes interposes between the axle and the ground any elastic mate- 
rial that is susceptible of changing its form in a notable degree by 
elasticity. 

Paterson, Edinburgh, 
August, 1958. 

This invention is an improvement upon an invention for which 
former letters patent for Great Britain were granted to the patentee 
the 2nd May, 1857. Instead of having conical cylinders or drums 
carrying the screw blades, of about the same diameter at their base as 
that of the beam of the vessel, the patentee builds the ship fore and aft, 
or either fore and aft, with one or more cones or frustrums of cones, 
instead of the ordinary bows or stern, as the case may be. He mounts 
screw blades uyon a conical frame corresponding to the shape of the bows 
or stern, and causes this frame and screws to revolve round the fixed 
cones. The difference between the present invention and that first 
patented is, that the blades revolve round the conical bow or bows, or 
stern, instead of the conical bow or stern revolving with the screw blades. 


“ Propelling ships.” — Dated 12th 


1849. T. Rickert, Buckingham, “ Improvements in locomotive engines and 
other carriages to facilitate their transit.”—Dated 13th August, 1858. 
The object of this invention is to facilit the nt of loco- 
motive engines and other carriages, more particularly over soft or uneven 
ground, by giving to them through an elastic medium a more extended 
bearing surface on the ground. For this purpose, in place of cach 
driving or main wheel, the patentce employs two or more comparatively 
small wheels or rollers, placed equid g ly from the central 
axis; and around these wheels he places an elastic hoop or hoops of 
proportionally large diameter, made of a thin plate or plates of steel or 
combination of other materials. Within this hoop the wheels roll, and 
in consequence of the weight of the engine coming upon these hoops at 
two or more points beyond the centre of bearing, the hoop yields to the 
weight till the bearing points of the rollers approach or touch the 
ground, by which means that portion of the hoop between the bearing 
points becomes nearly or quite flat, and the load is sustained by a portion 
of ground approaching to the whole distance between the centres of 
the roller. As the engine or carriage progresses, the rollers revolve 
within the elastic flexible hoep, which at its upper parts maintains a 
cycloidal form, and produces a continuous extended and elastic bearing 
for the engine or c:rriage below and intermediate of the points of bear- 
ing of the rollers or wheels, 








1867. C. G. Curcury, Forest-hill, Surrey, “‘ Railway danger signal whistle.” 


—Dated 16th August, 1858. 
This apparatus is so arranged that upon their being any obstruction 
or stoppage on the line, or at the station, a rod being liberated, certain 


| 1894. H. Hoop, Leeds, Yorkshire, ‘‘ Manufacture of railway tyre-bars, 


| 
| 





catches are raised, and upon an engine passing the catch a lever, which | 


projects some inches below, strikes against one of them, and which 
lever moving on a pivot or moveable joint is thrown out of a notch or 
groove in the handle of the whistle, which being acted upon by a 
spring or other mechanical contrivance opens the cock, thereby letting 
the steam into and blowing the whistle, and so gives the alarm to the 
driver and other attendants of the train of such danger, stoppage, &c. 
There is also a moveable block or catch, one or more of which is 
carried by the guard or other attendant of the train, which catch, pass- 
ing under and against the rail, is fastened to the rail by a screw or vice, 
which screw or vice drawing the catch tightly against the rail, holds the 
catch in its place. This block or catch therefore, in case of an accident 
to, or stoppage of, a train in transitu, is fastened by the guard or other 
attendant to the line at a convenient distance from the place of 
stoppage, and an approaching train having its lever or bar in position, 


the end of which lever strikes the catch which is some inches above | 


the rail, and gives the alarm before described. It is also applicable in 
case of repairs to the line, as it allows the workmen to communicate 
with approaching trains.— Not proceeded with. 
SoELMAN, Bennett-street, ‘ Propellers.”—Dated 18th August, 
1858, 

This invention relates to a former patent, and consists of certain 
modifications in the form of the floats. It cannot be described without 
reference to the drawings.— Not proceeded with. 


1892. W. A. Munn, Feversham, Kent, tailway carriages.”—Dated 20th 


August, 185s. 
According to this invention the body of the carriage is built separately 


from the platform or bed on which it rests in grooves, in such a manner | 


as to be capable, when a considerable force in applied, to slide along 
either end of the platform or bed. The framework of the body of the 
carriage is strongly built; the principal timbers of the roof running 
lengthwise are curved down at their ends, and meet and are joined to 
the ends of the principal timbers of the bottom running lengthwise, 
which are curved upwards in a corresponding manner. At the ex- 
tremities of these timbers are placed strong pieces of wood connecting 
them, on which are fixed buffers corresponding with the buffers attached 
to the bed or platform. The bed or platform rests upon springs con- 
nected with the wheels and axles in the ordinary way. The buffers are 
the ordinary buffers, except that those attached to the body of the 


carriage have two pieces of metal prvjecting obliquely behind the pad of | 


the buffer corresponding with the angle of junction of the timbers at 
the end of the carriage, to prevent the buffer being driven into the 
carriage in case of a collision. The object of this arrangement is to 
diminish the shock in case of a collision, and to lessen the danger to 





I gers by the breaking of the carriage.— Not proceeded with 


1800. J. 


1801. J. 


boiler plates, bar iron, and forgings.”—Dated 20th August, 1858. 

This invention consists, First, in the application of Swedish and 
Russian pig-iron in the manufacture of railway tyre bars. For this 
purpose the Swedish and Russian pig-iron is refined, then puddled, and 
afterwards rolled or formed into railway tyre bars. The invention also 
consists in the manufacture of railway tyre bars, boiler plates, bar iron, 
and forgings from Swedish and Russian pig-iron combined with the pig- 
iron manufactured in England, Scotland, and Ireland, For this purpose 
a mixture of Swedish and Russian pig-iron with one or more of these 
metals is refined, then puddled, and afterwards rolled or formed into 
railway tyre bars, boiler plates, bar iron, or forgings.—Not proceeded 
with. 


1902. G. J. WALKER, Norton Folgate, London, “ Funcral carriages.”—Dated 


Zist August, 1858. 

This invention consists in fitting or furnishing chariots or other 
descriptions of mourning coaches or carriages with suitable arrange- 
ments for carrying or bearing the coffin upon the roof thereof; for 
which object a sarcophagus-shaped top or cover is employed in ti 
with a shifting scroll iron step, together with fixed and moveable rollers 
for raising or lowering the coffin as required.— Not proceeded with. 





1913. L. Hiegins, Jersey City, and A. Brown, New York, U.S., * Reefing 


the sails of navigable vessels,”—Dated 23rd August, 1858. 

To apply the first part of this invention to, say, a topsail, the top- 
sailyard at the centre is mounted on antifriction rollers of, say, 2 ft. 
long or thereabouts, supported at their ends on a pair of crescent- 
shaped jaws, formed on or connected to the parrel, and at the ends in 
circular collars or rings, which encompass the yardarms, and form bear- 
ings in which the yard can revolve. The inner surfaces of these collars 
or bands are provided with antifriction rollers, which are in contact 
with metal hoops which are fixed on the yardarms, and provided with 
ridges or collars on their inner sides to prevent the yard slipping longi- 
tudinally. On the top of the circular bearings at the yardarms there is 
a short arm which is bent a little inwards, the head of which carries a 
pulley or other hanical equivalent, The circular bearings on the 
yardarms are connected to the bucket gear on the mast by a pair of 
metal rods or bars, which form fixed rolling stays for keeping the yard 
in position, Now, the yard being mounted as described, take the topsail 
which is of the ordinary kind and shape (except that the roof points 
may be dispensed with), “bend” it on to the yard, then roll the salls 
round the yard down to the close reef, and place it in position on front 
of the mast it would occupy when the sail is close reefed. Make 
a rope fast to each yardarm inside of the circular collars 
in which the yard revolves; pass them up through the blocks 
or eyes on the end of the short arms of the collars, carry them to the 
masthead, where they may be secured or carried through a block or 
eyes to the “ top" or deck, where they can be made fast. By this ar- 
rangement it will be readily seen that, if the yard be raised by the 
hawlyards towards the masthead, the sail wound on the yard being 
attached by the foot to the lower yard, will cause the top sailyard to 
turn in its bearings and unrol the sail as it goes up, and at the same 
time the sail is unrolled from the yard. The ropes attached to the 
yardarms are wound round the yard so that when the sail is let go 
again the yard cannot fall without revolving, so that the sail is again 
wound round the yard as it descends, thus making the reefing a self act- 
ing operation, all that is required being to slack off the haulyards to 
the point the reef is required. ‘To apply the second part of this inven- 
tion to say, topgallantsails, take an ordinary topgallantsail and across the 
front of the sail at, say, the line of the close-reef points, attach a stout 
rope and work it into the side leach-ropes with a suitable eye at each 
end. Then take two or any other suitable number of ropes and attach 
them to the horizontal rope, carry them vertically down to the foot-rope 
of the sail, secure them to the foot-rope ard the sail; so fit the upper end 
of those vertical ropes that the upper end of the ropes are passed through 
the sail that a thimble may be worked into each ; make fast a bunt-line 
to the top of such vertical rope, and each leech of the sail at 
the ends of the horizontal rope deodhtbed, carry each bunt-line 
vertically up the back of the sail to the upper yard, where pass each 
line through a check block (or other mechanical equivalent) attached to 
the yard, then carry all the bunt-lines a little distance upwards, form 
them into a loose pennant (or single rope), then pass it through a 
suitable block on the masthead, when the rope may be carried down 
to the “ top” or deck, where it is to be made fast. By this arrange- 
ment it will be seen that if the topgallantyard is let go to the close 
reef the lower part of the sail will be suspended by the bunt-lines and 
leech-lines until the sail is secured to the yard by the reef points in 
the ordinary way, and which may be dune at convenience; thus accom- 
plishing all that can be done with double topgallantsailyards, and 
thereby avoiding the weight and expense thereof. It will be readily 
seen that this last-described means of reefing topgallantsails is equally 
applicable to topsails, royals, or other like square sails; and that the 
first described mode for reefing topsails is equally applicable to top- 
gallantsails, royals, or other similar square sails. 

1918. W. H. Harritup, Fenchurch-street, London, ‘‘ Windlasses,”—Dated 
23rd August, 1858, 

This invention has for its object improvements in windlasses, For 
these purposes, in order to give motion to a windlass barrel, two cog or 
toothed wheels on parallel axes are used, which gear into each other, 
and one of them also gears into a wheel on the axis of the windlass 
barrel. On the axis of one of the two cog-wheels there is a lever which 
is caused to vibrate by suitable windlass bars, and by means of connect- 
ing rods motion is communicated from the above-mentioned lever to a 
second lever which moves on the axis of the other cog-wheel. Each 
lever carries a driver or drivers arranged to give motion to its cog-wheel, 
and so that the two cog-wheels are driven alternately by their respective 
levers and drivers. In order that a windlass may be more conveniently 
arranged to deliver a cable there is a brake-wheel fixed on the axis of 
one of the cog-wheels, to which there is applied a suitable brake strap 
and lever, In some cases the patentee so combines and arranges a 
windlass barrel and its framing that the barrel of the windlass may 
work in or through a hole or opening in the deck of a ship, and the 
whole may in such case be covered in, simply having openings or slots 
through the covering to admit of the passsage of the windlass bars and 
for the passage of the cable. 





CLAss 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 


paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1624, T. Greenwoop, J. Barry, and J. Saur, Leeds, Yorkshire, “ Machinery 


for preparing silk to be spun.”"—Dated 19th July, 1858 

This invention relates, First, to a novel or improved arrangement of 
machinery for opening the cocoons or waste silk, and consists in the 
employment of two opening cylinders (provided with suitable pins or 
comb teeth), which receive the silk from separate feeding apparatus, 
and as the silk accumulates on their periphery are brought nearer 
together, so that the pins or comb teeth of the two cylinders may inter- 
sect, and thereby open out the loops made in the silk by the pins of 
the respective cylinders as they take it up from the feeding apparatus. 
The opened silk is then conveyed to the dressing frame, and when both 
ends of it have been combed out the combed silk is placed in a pair of 
endless travelling sheets or bands, and conducted into a machine, which 
is denominated the “ separating spreader,” which forms the second head 
of the invention. This machine consists mainly of a large vertical 
wheel or disc, armed at its periphery with radial pins or comb teeth, 
and mounted between two wheels (or it may be more wheels) of smaller 
diameter, and similarly provided with pins or teeth. At a point where 
the peripheries of these wheels coincide, drawing-off or stripping rollers 
are situated at either side of the group of wheels, and at another point 
of the periphery of the large wheel a second set of drawing-off or strip- 
ping rollers is provided, the former being intended to take off the long, 
and the latter the short staple. The silk is fed to the large comb wheel 
by the feed cloths or bands, 
Luis, Welbeck-street, Cavendish-square, London, 
bobbia "—A communication.—Dated 7th August, 1858. 

This invention cannot be described without reference to the drawings 
— Not proceeded with, 

Luis, Welbeck-street, Cavendish-square, London, “ Covering, 

doubling, and twisting hine.” — A ication. — Dated 7th 
August, 1858. 


“Twisting 





The inventor employs, Firstly, a guide, allowing the produce to pass 
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round the cylinder as many times as there are rollers, and permitting, 
by the number of turns on the cylinder to have sufficient force to do all 
the work with ease and perfection; Secondly, a system of arms pressing 
on the matter not made, placed on a bobbin of any required size, thus 
giving the same pressure from beginning to end of the bobbin, which is 
a great advantage. The winders of the required size, which are filled 
by the matter made, give an equal pressure from the beginning to end 
on the matter coming from the cylinder. The weight and diameter 
increasing at the same time, the equilibrium is perfect. 
cord, crossed and doubled to make two, passing into the upper and lower 
grooves of a three-grooved pulley, but is divided by the distance of the 
three grooves. A third cord, stronger, having its resting point on a 
great roller, receiving its movement from another part, keep the two 
first in equilibrium by moving in the middle groove. By this combina- 
tion, the spindle fixed in the three-groove pulley experiences much less 
friction, and is governed by three cords instead of one. 

1815. W. E. Newton, Chancery-lane, London, ‘‘ Machinery for drawing and 
twisting wool or other fibrous material.”’— Dated 9th August, 1858. 

This invention consists, Firstly, in a certain novel combination of 
tubes and drawing rollers, and a means of operating such rollers, by 
which the processes of drawing and twisting can be performed simul- 
taneously, or either of these processes separately, and by which, when 
the two processes are combined, great convenience is afforded for vary- 
ing the relative degrees of draft and twist to suit various lengths and 
qualities of fibre. Another part of the invention consists in making 
the whole of that part of a drawing and twisting or spinning frame 
which carries the back drawing rollers, and the rollers or their equiva- 
lents on which the roving to be drawn and twisted or spun is contained, 
adjustable vertically, so as to enable the distance between the back and 
front drawing rollers on both sides of a double frame to be regulated 
according to the length of staple, and yet preserve the proper relation 
between the back drawing rollers, and the roller or its equivalent which 
contains the roving. 

J. H. Wurrenkan, Saddleworth, ‘ Woollen bags.”— Dated 10th 
August, 1858. 

According to this invention, woollen yarn is employed for weaving 
tubular fabrics of the diameters desired, and in like manner to what 
other tubular fabrics are woven; and, in order to close the end of each 
bag, the same is done either in the loom, by throwing in shoots of 


woollen weft, 0 as to weave the warps into one fabric, or, in place of | 


so weaving the ends, the tubular fabrics are sewed or run across by 
hand, using a needle and woollen yarn, This latter mode of joining the 
ends of woollen tubular fabrics is peculiarly applicable when the ends of 
the bags are of a curved form, or not at right angles to the sides of the 
bags. The woven tubular fabrics having been divided into lengths for 
bags, and the ends thereof closed by woollen yarn, they are then to be 
milled, by which the end of each of the bags, which was previously 
simply held together by the woollen yarns, will become felted together. 
—Not proceeded with. 

25. 8. F. Corram, Manchester, ‘‘ Machinery for doubling cotton and 
other yarns or threads.”’"— Dated 11th August, 15538, 

The nature of this invention consists in so constructing doubling 
frames that as soon as the yarn or thread breaks the top roller ceases 
to revolve. 
long as it remains unbroken, but when it breaks the top roller slides 
down inclined ledges on the cap bar, and consequently the friction 
between the bottom and top roller ceases, and the yarn is no longer 
drawn off the bobbins in the creel. Or the top roller may be supported 
in a weighted lever, and also held in contact with the bottom roller by 
the yarn or thread, Consequently, when the yarn or thread breaks, the 





An endless | 





| 
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The top roller is held in position by the yarn or thread as | 


contact ceases, and the yarn is wo longer drawn off the bobbins in the | 


creel. 
R. C, Gist, Cannon-street, London, “ Knitting machines.”—A com 
munication,—Dated Iith Aug Ls58 

The object of this invention is to knit plain tubes or cylinders con- 
tinuously, and it is designed to operate with a number of threads 
simultaneously, by which fts capabilities are greatly increased without a 
proportionate complication of the mechanism. 
cylinder carrying the needles, sinkers, and fabric, and a stationary 
cylinder sustaining the cams by which the needles and sinkers are 
worked. The yarns are laid by the carriers just before the needles 
attain their highest elevation; they are then carried in loops between 
the needles by the sinkers, and are caught under the barbs of the 
descending needles, which are closed by the bevelled teeth of the 
presser wheels, The needles pass through the old loops with the loops 
last formed beneath their barbs, and are elevated by another cam, and 
the operation is repeated with as many threads as there are cams. ‘The 
number of yarns thus laid in at each revolution is limited only by the 
size of the machine, The knitted fabric is guided by an expanding 
plate, and is wound on a roller by suitable gearing. 

7. J. B. Joven, J. Curr, J. Boyes, and J. Croven, Bradford, York 
shire, ‘‘ Apparatus for combing wool and other fibrous materials.”— 
Dated 11th August, 185s. 

These improvements relate to wool combing, and consist in the use 
of a cam or other mechanical means for the purpose of bringing the 
swift towards the cam, ‘This cam has a continuous rotary motion, and 
brings the swift up to the feed rellers of the machine, detaining it there 
while the combs which are placed on the swift are filled. The cam then 
pushes the swift on the slides to the travelling comb, and detains it there 
while the combs which are on the swift are emptied. This cam is 
worked by power; also, the swift is worked by the same means while at 
the feed rollers, but not while it is at the travelling comb, being reversed 
or turned in the contrary direction by hand, thus making it a hand 
transfer.— Not proceeded with 
31. W. Mecken, Friday-strect, City, Lor 
i2th August, 1858. 
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on, ** Textile fal -Dated 


ries.” 


This invention, which has reference to improve nents in textile 
fabrics known as woollen and union stuffs—-from which the various 
descriptions of plain or ornamented shawls, wrappers, mantles, or 
similar articles are manufactured—consists in producing a woven 


pattern upon the face of the said fabric, so as to resemble in appearance 
the ordinary quilting, and form the groundwork of the said fabric; to 
effect which the inventor causes an additional weft to be employed 
during the process of weaving, for the purpose of raising or doubling 
the surface in such parts of the material as are nece ssary for producing 
the desired effect, the said fabrics being ornamented with coloured 
devices, woven or otherwise, as at present.— Not proceed: 

1832. W KNOWLES, Bolton-le-Moors, Lancashire, 
paring and spinning cotton and other fibrous 
August, 1858 

This invention consists in an improved mode of weighting the top 
rollers of machines used in preparing and spinning cotton and other 
fibrous materials, by the application of rotary weights bearin upon the 
pivots, or upon the spaces between the bosses of the top rollers; also, in 
the application of intermediate rollers between the tep rollers and the 
weighted rollers. 

1845, W. B. Norteuirrr, Fellgrove, near Huddersfield, Y wkshire, ‘* Dyeing 
woollen, worsted, cotton, silk, linen, and other textil fabrics and fil 
substances.” — Dated 13th August, iS5x, 

This invention consists in the employment of nitrate of copper in 
combination with the extracts of logwood and fustie or other yellow 
colouring matter, with or without terra japonica, as a first process, and 
in the employment of chromate of potash as a finishing process, 

1850. J. Prrriz, jun., Rochdale, Laneashire, ** Apparatus for stretehin 
and drying woven fabrics "—Dated [3th August, 

This invention, which relates to a former patent, dated 30th June, 
1858, consists in combining with the drying machinery there described 
suitable apparatus for simultaneously stretching woven fabrics. To 
accomplish this the patentee causes a band or bands armed with hooks 
or teeth to travel over the rollers with the cloth, which bands are guided 
in their motion, and are drawn outward by weights or by other means. 

1851. J. Worru and H. Srencer, Rochdale, Lancashi 
spinning, spinning and windin and warping 
August, 1858, : 

This invention relates, Firstly, to the scutcher and carding engine for 
preparing cotton and other fibrous materials, and relates to that appa- 
ratus known as Lord's, and used for regulating the feed. In. this appa- 
ratus two cones are employed, connected by a strap, instead of which 
arrangement the patentees employ two rigid surfaces in contact. They 
claim, Firstly, in reference to that apparatus known as Lord’s for regu- 
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It consists of a revolving } 





lating the feed of scutchers and carding engines, the use of certain 
friction surfaces, instead of the cones and strap commonly employed. 
Secondly, as applied to carding engines, the application of an inter- 
mediate roller or rollers between the feed apparatus and the taker-in ; 
also the application of a dish above the said roller. Thirdly, mounting 
the doffer comb in Y-guides, and also upon screw centres. Fourthly, 
the use of drag washers for throstles made of cotton, cloth, or cork. 
Fifthly, bushing bobbins by a coating or coatings of glue. Sixthly, in 
reference to spindles of preparing and spinning machinery, forming 
them with conical parts adapted to similarly shaped bearings. Seventhly, 
in winding machinery, they claim the use of grooved rollers, and con- 
structing such grooved rollers in two parts; also a clearer for removing 
dirt from the said roller, Eighthly, in the warping mill, they claim the 
use of a sponge or other suitable material brought into action for mark- 
ing the warps. In reference to card making machinery they claim, 
firstly, the use of a fillet for supporting apparatus, which, when not 
supported thereby, brings the ordinary stop motion into operation, 
either by acting direct upon the said stop motion or by crooking the 
wire. o using the fillet as a stopper for apparatus as aforesaid, which 
acts as a stop motion of itself, that is, without the intervention of that 
in ordinary use; secondly, connecting the stop motion to the weight; 
thirdly, the application of a stop motion to be brought into operation 
by the clamp of sheet card machines; fourthly, fixing the prickers and 
crookers upon bars which act as springs. 

1632. J. Cuapwick, Castleton Print Works, near Rochdale, Lancashire, 
** Application of certain woven fabrics to printing purposes,”— Dated 20th 
July, 1558. 

The patentee takes what is generally known as woollen bunting, or 
other suitable woollen woven fabric, and, by means of dissolved caout- 
chouc or other suitable cement, attaches or unites two or more folds of 
the said fabric together, and, if desirable, introduces a layer of cotton, 
linep, or a mixture of cotton, linen, and wool, or similar materials, 
between the folds of the woollen cloths to strengthen them, and he thus 
makes a woollen waterproof fabric, or a waterproof fabric made of a 
mixture of wool, cotton, or linen, suitable for printing purposes, and in- 
tended to be used for what are generally termed “back cloths,” for 
machine printing, and can be used with blankets and grays or net, 
which fabric or fabrics can be washed continuously, and dried after 
each passage from and before its return to the machine. 

1642. W. and J. Asquiru, Leeds, Yorkshire, ‘‘ Ornamenting the surfaces of 
raised pile fabrics, and the apparatus employed therein.”—Dated 2vth 
July, 1558. 

This invention consists in placing at the back of the fabric in any 
suitable manner one or more plain surface rollers, formed in wood, 
metal, or otherwise, so that by the action of a roller or roilers set or 
furnished with bristles, weed, grass, plush, or cards in stripes, or other 
figures or devices, which revolve upon the surface of the cloth, and to 
which a lateral reciprocating movement is given by the employment of 
a cam action, the design may be produced by changing or varying the 
direction of the pile or nap in those parts of the fabric acted upon by 
the bristles or otherwise as aforesaid, a horizontal motion being com- 
municated to the cloth until the entire length has been operated upon, 
so that the pile being presented to the light in different positions may 
cause a difference of shade to appear, the said roller or rollers at the 
back of the fabric either revolving in fixed bearings or working with a 
rising and lowering motion to suit the requisite pattern, which is sub- 
sequently fixed on the fabric by steaming or boiling, drying, cutting, 
and pressing, according to the nature and quality of the cloth.—Jvt 
proceeded with, 

1658, H. Hiceins and T, 8. Wiirworrn, Salford, Lancashire, ‘‘ Machinery 
for spinning and doubling, or twining cotton and other fibrous mate- 
rials.”—Dated 22nd July, 1558. 

The patentees claim, Firstly, the employment of jointed rods or levers 
for putting up the carriage or creel, and working in concert with a 
quadrant or other part of the mule, Also, the employment of the scroll 
or spiral pinion, constructed as above described, tor giving motion to a 
quadrant wheel or rack, Secondly, the employment of eccentric or 
equivalent apparatus in place of the usual scroll, the essential feature 
of this part of the invention being the employment of a band which 
continues to act at the same angle to the shait, Thirdly, driving the 
change or cam-shaft by a friction surface mounted on the boss of the 
backing-off-wheel. Fourthly, the adaptation to the small pulley or disc 
for acting upon the fallers of a part acting as a stop, but capable of 
allowing more thaa one revolution if required. —Fifthly, the method of 
attaching or coupling parts of mules, 

1662. Hl, Barrer, Leicester, ‘* Machinery for producing knitte 
—Dated 28rd July, 85s, 

The object of the first part of this invention is to simplify the mode 
of selecting moveable presser bits which are used to press down the 
beards of the needles employed in the ordinary stocking frame or loom, 
In order to produce patterns on knitted fabrics by means of a Jacquard 
apparatus, a complicated arrangement of parts is required; and the first 
improvement consists in dispensing with the use of the Jacquard appa- 
ratus fer such purpose, and in place thereof a pattern or tappet-wheel, 
or such like apparatus, is employed for sclecting certain levers, each of 
which is made to operate upon a number or series of press The 
intended object is effected by the employment of aseries of levers, tiie 
number depending upon the size of the pattern. The row or series of 
these levers extends the whole width of the machine, and they are so 
arranged that each lever is made to act upon two more of the 
pressers, so as to select those that are required to be kept back in order 
to produce the pattern, 
pressers, and preventing them from pressing the beards of cert 

while the pass or close the beards, the 

pattern is produced on the knitted fabric, as The next 
improvement consists in the use or application of a bar or bars for the 
purpose of locking, retaining, or holding in their pro; 
presser bits after they have The next 
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needles, others are made to 


is well known, 
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been selected, improvement 


relates to the employment of a peg cylinder for the purpose of acting on 
the levers, whereby the position of the presser bits may be changed, so 
dle 





as to produce the pattern or k: 
made with a sliding or movea 
required, 
drawings, 
1857. J. Hot, Skel 
August, 1553. 

This invention relates to mechanism or apparatus employed in work- 
ing or operating rotary shuttle boxes f. 
of shuttles required in fancy weaving constructing, 
bining, and arranging apparatus in such manner as to be capable of con- 
trol, or be governed by a small Jacquard machine atlixed to the loom 
end or other convenient part of the loom, and receivit 
trom, 


uitted fabrics. The improved nee is 
le presser for closing the beard w 
The invention cannot be described without reference to 
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g motion there- 
The boxes are turned orchanged by means of a tappet applied 
to the end of the tappet or tredding sha{t, which is formed with three 
izes of projections or different lifts, capable of sliding endwise on the 
haft and driven thereby. Each size of tappet is adapted to the number 
of boxes requi 














ired to turn at one change of shuttle. ‘The tappet operates 
upon a lever which is hinged at one end to the loom frame, and at the 
end two rods or “lifters,” jointed J there- 
To the lower end of each lifter is affixed a pointed stud or pro- 
jecting pin, which is brought into contact with a circular plate or ¢ 
fixed on a short shaft working in bearings attached to the loom and « p- 
posite the centre of the fulcrum of the lath ‘going part.” This 
circular plate is formed witha recess or circular groove on one side near the 
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, into which the points of the studs enter and rest one on each 
te side or edge of the pl 
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pp Holes are made distances 
in the groove through the plate, into which one or other of the studs is 


caused to enter (when a change is required to be 


at equal 





ade) by means of 
levers or rods actuated by the jacquard machine, which is worked by a 
tappet from the tappet shaft. On the same shatt upon which the cireu- 
lar plate is fixed is also a pulley, with pegs or cogs on its periphery, and 
on the spindle of the shuttle boxes is a similar pulley, but less in diameter. 
An endless belt or chain, in which are holes to sui 
leys, passes around the two pulleys « 
are raised, one of the studs or I 





the pegs in the pul- 
» that when the lever (and lifters) 
$ being forced by the tappet into one 
of the holes in the circular plate the boxes are turned. The lifters 
coming down and acting one on each Opposite edge, at points horizontally 
through the centre of the plate, it depends upon which of the lilters 
moved or in action whether the box turns backward or forward. Near 











to the bottom of the lifters are joints, which are held tight or in position 





By thus keeping or holding back certain of the | 
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by springs, so that if the shuttle should not get properly into the box, or 
if the picker should stop in the box when the boxes are turning, the 
joints at the bottom of the lifters will move or give way, allowing the 
studs to come out of the holes, thus preventing the box from being 
broken or the machinery from being injured. The sliding tappet and 
the lifters are moved into their places by means of levers, which are 
operated by the small jacquard machine. On the end of the Sliding 
tappet is affixed a cam, which, when the tappet is moved, operates upon 
a lever which is pressed up by a spiral or other spring, forcing another 
lever with a Y-formed projection thereon against a “star wheel” on 
the spindle of the boxes, thus releasing the boxes from the pressure so 
that they can be turned without interruption from the lever which 
squares or holds them in position. The circular plate which turns the 
box also forms a break pulley, so that when the box is turning two or 
three divisions the brake is applied to steady or stay the boxes. The 
patentee also places the tredding tappets at the pulley end of rotary 
shuttle-box looms, so as to give room forthe machinery to work the 
shuttle-boxes at the other or fly-wheel end of the loom. He also lifts 
the catch of the small jacquard machines by bands from the shedding 
jacquard operating upon a lever to prevent the cylinder from turning, 
except when a change of shuttle is required to be made, or the tappet 
which works the jacquard may be moved so as not to operate, 





1860. 8. C. Lister, and J. WarBurToN, Manningham, Yorkshire, “ Dyeing, 
tanning, washing, &c.”—Dated | ust, 13038. 

These improvements consist in dyeing in vacuum, The material to 
be operated upon is placed in an air-tight vessel, through a door or 
other suitable opening, which is then closed, and the air exhausted, 
The colouring matter is then admitted, 

1864. L. A. Forot, Paris, “‘ Ornamenting fabrics, and the apparatus con 
nected therewith.”—Dated lith August, 1358. 

This invention has for its object the manufacture of a new kind 
of fabric composed of threads of silk or other fine material, glued 
mechanically or by hand upon paper or any kind of materials, and in 
ornamenting the said fabric when so manufactured. This is done by 
means of a cylinder of suitable length and diameter upon which paper 
or the material is fixed. One or several bobbins, or even a comb con- 
taining a certain number of threads are supported above the cylinder by 
means of a screw or otherwise. TT <paper or material placed upon the 
cylinder is glued by means of a spou.ige or otherwise, and the cylinder in 
turning communicates the movement to the screw, which distributes the 
silk or other material, so that it will be glued spirally upon the cover of 
the cylinder, and when the operation is tinished the fabric is separated 
from the cylinder by means of a knife. 
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Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ye. 
7. WinuiAM FrepErick Papwick, Hayling Island, Hampshire, “ Imple- 
ment to be employed on land sown with turnips to protect them from the 
ravages of the fly.”—Dated 19th August, 185s. 

This machine consists of a combined liquid and dust, grit, or powder 
distributor to be employed on land sown with turnips, when the young 
plants appear, for the purpose of damping the plants and depositing 
upon them while damp, so that it may adhere thereto, dust, road-sand, 
or other granular material or substance, in a powdered state. Plants 
thus treated will not be attacked by the fly. For the protection of 
wheat and other grain crops the implement may be made to deposit soot 
and lime, or soot alone, or other known protecting agent, upon the plant. 
Upon a suitable frame and mounted upon wheels the patentee places a 
cylindrical or other vessel for holding water or other liquid. This liquid 
vessel is furnished with a pipe extending across the implement fitted with 
cocks in various parts, some of which are opened to come over the 
rows or drills of planis. Under the taps is a wire-gauge or rose-spreader 
fur the purpose of depositing the liquid in a fine shower upon the 
plants. A hopper extending across the implement is supported upon 
the frame behind the liquid vessel. This hopper contains the dry 
material to be applied over the moistened plants. The hopper has a 
shatt with arms rocking in it for the purpose of delivering the contents 
into as many shoots provided with adjustable parts as there are rows of 
plants between the wheels of the implement. From the shoots the 
material falls into sieves which have a jogging motion imparted to them, 
and which distribute the dust, grit, soot, or other dry material, over the 
plants, 
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Cass 6.—BUILDING.—None 


CLass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Saclls, Gunpowder, I, 
or Jor Dejences, Gun Carriages, ye. 
Dated 17th August, 





pleme nts of War 


JouN NORTON, Rosherville, Kent, ** Projectiles.” 


This invention is intended to prevent the leading of the barrels of 
small arms, and also to protect the barrels of ordnance. It consists in 
surrounding the lead ball or projectile used in small arms by paper, 
leather, skin, or other tbie material, and this by casting the 
projectile into the paper, leather, ., or by securing the paper, leather, 
or other coating thereto by paste or cement. The paper may be pressed 
or placed in the mould, so as to surround those parts of the tinished 
projectile which would come in contact with the barrel, and the lead is 
then pouredin. When taken from the mould the projectile has a pro- 
tective coating which will effectually prevent leading of the barrels. 
For ordnance the patentee forms a jacket or skin of thin copper or 
other suitable metal, and fills it with artiticial stone, cement, or other 
hard material. 


like suit 











London, ‘‘ Safety system 
—A communicauion, 








1879. J. Luis, Welbeck-street, Cavendish-square. 
lor preventing rye in Mre-armis, 
— Dated Isth Au 

This invention cannot be descril 
191i. M. KR. Pitox, Aguascalientes, Mexic 
loading the same.” — Dated 23rd August, | 
The objects of this invention are as follo 
produced in the fire-arm by the firing; to 
aim by altering the position of the trigger; and to load quickly by 
means of a metallic charge-bearer for the weapons that are charged 
through the breech, and the same is closed up with a cap or stopper 
provided with a spiral spring; this spring has a fulcrum at the back 

When the gun is fired the recoil presses upo the 






uccldenital disct 


ust, 1505. 





xd without reference to the drawings. 





s and means of 








‘:—To control the recoil 
cure the precision of the 








part on the carriage. 








spring, and by thus pressing it the cap which stops the breech is Maln~ 
tained at its place. ‘The carriage of the cannon is provided with cog- 
wheels or springs, on which the trunnions or bearings press. The 


improved musket and pistol have two moveable parts placed the one 
upon the other, The part which rests on the human body at the shoul- 
der or at the wrist is provided with springs or cog-whecis to contrel 
the recoil in order that it may not be felt by the shooter, and by such 
Tie lock is placed on the upper or 
, or at the back of the barrel. 


contrivance the recoil is deadeued, 
lower part of the butt-end, or on the si 
The charge is introduced through the breech or at the mouth of the 
barrel. Atter numerous experiments the patentee has found that the 














place of the trigger must be changed, and the trigger placed on the 
upper face or on one side of the butt-end, because when the trigger 1s 
below, the pressure in the act of fir always puts the weapon out of 

ree 1 er be 
line. This arrangement permits the whole charge it can bear to be 





placed in the weapon, and its range is thus it 


CLass 7.—FURNITURE AND CLOTHING. 


Musical Instru- 





Including Cooking Utensils, Upholstery, Ornaments, 
ents, Lamps, Manufactured ‘ticles of Dress, Hc. 
1s2 M. Moses, Portsd Maida-hill, “* Umbrella ai parasol 
sticks.” —Dated l0th Au 
The object of this invention is te give to persons carrying an open 





greater command than they now bave over the 
umbrella or parasol, particularly during windy weather, or when its 
weight is increased by being saturated with rain. This is effected by 
applying to the central stick a stop-picce or rest, against which th 


umbrella or parasel a 
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THE ENGINEER 
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hand employed to grasp the stick will bear, and so relieve the strain on 
the muscles of the arm or hand. 
1829. R. A. Brooman, Fieet-strect, London, « Time-keepers.” — A com- 
munication.—Dated 11th August, 1858, ; — - ‘ 
This invention relates to the regulation of time-keepers put in motion 
by weights, springs, or otherwise, and consists in the construction and 
employment of pendulums formed and fitted as follows :—Each pen- 
dulum consists of two horizontal, or nearly horizontal, arms, carrying 
dises, each arm being formed of a metal or other material of different 





expansibility to the other, and the two being so combined that, as their | 


lengths are caused to vary by variations of temperature, the angles 
which they form with each other, or with a vertical line, shall also vary 
in such manner that the distance of their common centre of gravity 
below the point of suspension may be constant, and, therefore, the 
times of oscillation of the pendulum be constant. The discs before 
mentioned may be furnished with indicators to indicate the variations 
in the the dilatations of the arms, and the corresponding variations in 
the angles made by them.— Not proceeded with. 

1836. G. MetzLer, Great Marlborough-street, and J. WADDELL, Brompton, 
Middlesex, ** Valve musical instruments.”’—Dated 12th August, 1855. 

The arrangement of tubing which the patentees have adopted they 

term the circular arrangement, in contradistinction to the old arrange- 
ment, wherein the instruments are of various forms in some parts, 
more or less straight in others, more or less abruptly or acutely curved, 
as in ophicleides, trombones, sax-horns, and other instruments. Their 
circular arrangement may, when it is found more convenient, be em- 
ployed in a flattened or less elliptical form; or the circular form may 
be more or less contracted so as to become spiral; but in all these cases 
the improved uniform system is applied, and the proper easy curve is 
given to tubing of large as well of small diameter. . Secondly, the 
patentees have adopted an improved arrangement of the valves, in 
which the note-and-half tubing attached to the third valve is made a 
part of the “pitch” tubing of the instrument, the valve being made 20 
as to allow the current of air to pass through this note-and-half tubing 
in all the open notes instead of its being cut off as in the ordinary valve 
instruments. In shutting down the valve the note-and-half of tubing 
is entirely cut off, thereby raising the “ pitch" of the instrument one 
note and a half, by which plan all the small tubing belonging to the 
third valve under the old system is dispensed with, and consequently a 
greater sonorousness and equalisation of the intonation are obtained. 
Thirdly, in connection with the improved arrangement of tubing before 
described, they apply a similar principle of uniformity to the position of 
the bells of their improved instrument by turning them round to the 
front in the same direction as cornets, trumpets, trombones, &c., so that 
the instruments are placed or held across or parallel to the body of the 
performer, instead of projecting from him as in the instruments hitherto 
employed, and of bringing the weight nearer the performer. Their in- 
struments are much more portable and cause less fatigue, and also 
enable the larger instruments to be used on horse-back with greater 
ease and facility, at the same time the tones being emitted in the 
same direction, blend fully and harmoniously together. 








55. J. CARTMEL, Stamford-street, Surrey, ‘‘ Hats, caps, and other cover- 
ings for the head.”— Dated 14th August, 1858. 

The patentee makes the foundation or body and brim of a hat of a 
linen or cloth prepared, saturated, or coated with a preparation of 
caoutchouc, which preparation is designated by the manufacturers 
“ sincalor.”. This cloth is manufactured by Messrs. Warne and Co., 
Gresham-street, London. He lines the sincalored cloth with a piece of 
linen of the same size, causing the latter to adhere to the former by 
using shellac, powdered and dissolved in water impregnated with 
ammonia, or in spirits of wine, or in naphtha, or other solvent, with any 
of the resinous gums possessing sufficient property of adhesion. Or he 
places the sincalored cloth between two pieces of linen thus prepared, if 
a stouter foundation be required. The foundation or body and brim of 
the hat being thus prepared, the tip, body, and brim are made up and 
manufactured into a hat in the usual manner. 

1865. G. K. Gryeuin, London, “ Folding bedsteads.”— Dated 16th August, 
1858. 

To the bedstead posts the inventor fixes a plate provided with one or 
more holes which serve as centres from either of which the head and 
foot rails may be folded on the frame. Through these centre holes set 
screws or bolts are screwed into the frame, by which means a bedstead 
can either be folded or taken to pieces like an ordinary bedstead. The 
same principle is applied to what are called French, Arabian, four- 
posts, and any other kind of bedsteads, all of which may either be 
folded or taken to pieces by means of this joint —Not proceeded with. 

W. E. Evans, Shefficld, Yorkshire, ‘‘Harmoniums, cencertinas, 
ans, and other similar-keyed instruments.”— Dated 17th August, 1858. 

The nature of this invention has reference to eliciting immediate tone 
or sound from what are called the free reeds of harmoniums and other 
similar-keyed instruments, on touching the keys or pedals of the same 
by mechanism attached to the said keys or pedals, which mecha Lis 
actuated solely by the hand or foot of the performer, without the inter- 
vention of any other motive force, provided that the due supply of wind 
be kept up in the usual way in the instrument. The details of the in- 
vention cannot be given without reference to the drawings. 

1873. J. Jackson and A. Fisuer, Sheffield, Yorkshire, ‘‘ Hats.”— Dated 
l7th August, 1858. 

This invention consists in substituting thin shect stecl or copper, or 
such other metal or alloy as may combine the requisite lightness and 
elasticity, in lieu of the materials at present in use for the bodies of 
hws and shakoes.—Not proceeded with. 


= G. Haukerston, Frenchie, Fife, ‘Mangles.”— Dated 7th August, 
S05. 




















As applic’ to domestic purposes the improved mangle consists of a 
pair of vertical parallel standards of cast iron, held together transversely 
by horizontal tie rods and stays. These binding details consist of bars 
of wood interposed between the standards, so as to abut at their ends 
against the standards, and thin tension rods of metal laid parallel with 
the wooden bars and bolted at the ends through the standards. In this 
way the framing is both trussed or stayed, and tied together. The 
actual mangling details consist of a pair of wood rollers of large 
diameter, the upper one of which has attached to it the ordinary taking- 
in cloth. The end journals ef the lower roller on which the pressure 
comes rest in each case upon a pair of antifriction disc wheels, the 
stud spindles of which run in bearings carried by an adjustable block or 
saddle-piece let into an opening in the standard. The end journals of 
the upper roller run in vertically adjustable bearings, fitted into slots in 
the main standards above, the pressure upon the pair of rollers being 
regulated by a compound plate spring, the two ends of which bear upon 
the bearings of their holders, whilst the centre of the spring is pressed 
Yon by a screwed stud spindle fitting with an adjusting hand wheel. 
One side of the mangle is furnished with a hinged folding table, so that 
whilst * stands firmly up for use, it can be folded down out of the way 
when not sequired.— Not proceeded with, . 





1901. F. F. Deupr, Paris, ‘‘ Metallic stay busks.”—Dated 21st August, 1858. 
Busks are commonly made of two steel blades, one of them having 
studs and the other eyes rivetted on them. There has hitherto been little 
alteration in the shape, disposition, and distance ef the said studs and 
eyes, and they are made sometimes of brass, iron, or other suitable 
metal, and are always found inconvenient on account of the studs pro- 
Jecting too much, so that the dress is caught or torn by them ; or else 
they give way on account of the rivetting not being solfd enough to 
repair them. The removal of the m is also tedious, as the blades are 
sewn up tightly in the dress. To remedy these defects the patentee 
makes the busks without such rivetted pieces, or else gives them a 
different disposition. The blades are punched out entirely from steel 
sheets, and the shape which he gives to the eyes and hooks causes them 
to hold much more firmly, and moreover they are hooked together more 
easily and the hooks protrude very little. 
1908. W. W. Harrison 


Sheffie F shi t ¢ iqueur stands.”— 
Dated 2ist August, 18 ield, Yorkshire, “ Cruet and liqueur stands. 


85s 
Pirie nip in cruet and liqueur stands is intended to effect an 
euch stands. and PO gee and an improvement in the appearance, of 
open frame of silver or pF meme. 0red in forming such stands with an 
and filli - othe: metal, or alloy, or combination of metals, 
ning in such frame with sidce or panels of glass, porcelain, or 
earthenware, instead of making such sides or panels of solid or per- 
forated metal as hitherto practised. The glass, porcelain, or earthen- 


ware sides or panels may be plain, or they may be ground, stained, 
engraved, painted, or otherwise ornamented, and the forms, patterns, 
and colours of the same may be varied to any extent to suit the taste 
without departing from the main feature of the invention, which con- 
sists in the application or adaptation of sides or panels of glass, porcelain, 
or earthenware to such stands, instead of making them of silver or 
other metal, or alloy, or combination of metals, as hitherto practised.— 
Not proceeded with, 
1914. A. Boyne, Birmingham, “ Manufacture of certain parts oftumbrellas 
and parasols, and machinery employed in the said manufacture.”—Dated 
23rd August, 1858 
Instead of making the runners from a rectangular plate of metal bent 
up into a tubular form, and then soldered or brazed, the patentee makes 
the said runners from circular discs of sheet metal, which discs he 
makes into runners by means of raising tools, which he prefers to work 
by the machinery represented. It consists, Secondly, of a machine for 
effecting the flattening, and also for making the knob at the ends of 
umbrella and parasols ribs. 





1917. G. H. Ropinson, Clement’s-court, Wood-street, London, *‘ Shirt.”— 
Dated 23rd August, 1858. 

This relates to a shirt which may be worn as a shirt and waistcoat, or 
simply as a shirt. Marsala or other waistcoat stuff is sewn to the front 
of the shirt extending from the neck to the waist, and allowed to hang 
loose to the length of an ordinary waistcoat. The waistcoat stuff is 
carried from the neck to the shoulder on each side, and down each side 
seam of the shirt as far as the waist; or the fore part of the shirt may 
be formed entirely of waistcoat stuff, and the fore part of the shirt 
attached to the waistcoat stuff inside.—Not proceeded with. 





1919. A. RotrmaN, Lawrence-lane, City, “‘ Fastenings for bags, porte- 
monnaies, &e.""—A communication.— Dated 23rd August, 1858. 

Ladies’ work-bags and carpet-bags are frequently made with two 
jaws or frames of iron or steel, or other suitable material, which shut 
together and are secured by various descriptions of fastenings. In 
applying his improvements to such articles the patentee bends a piece of 
stecl wire into a staple or loop or V-form, passing the ends of the 
branches through a slit or slits in one of the jaws of the bag, and attach- 
ing knobs to them, or otherwise finishing off the ends. The angle or 
bond of the staple may be secured by a screw. By pressing the two 
knobs towards each other this spring staple is compressed, and can 
enter a recess or recesses in the other jaw, and then being allowed to 
expand again it enters notches at each end of the recess, and thus 
secures the two jaws together. The edges or ends of the recess are 
bevelled to allow the spring staple to enter the recess by merely pressing 
the jaws together. A lock may be used in conjunction with the fasten- 
ing, and it may be made to move a bolt or stud between the two branches 
of the spring staple, so as to prevent them from opening. This fasten- 
ing may be applied in a similar manner to porte-monnaies and other 
articles, 











Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Pamt, Paper, Manures, ye. 

1878. D. Licurenstapt, Surrey-square, Old Kent-road, and C. Durr, Hill 
street, Peckham, Surrey, *‘ Treating tan and tanning refuse to obtain 
valuable products therefrom.”—A communication.—Dated 17th August, 
1358. 

The object of this invention is to bring into use the refuse material of 
tan oak bark, its properties having been exhausted, and which, after 
passing through the process described, is converted into, Firstly, charcoal, 
for the manufacture of gunpowder and pyrotechnic purposes; Secondly, 
charcoal for filtering purposes, sugar refining, deodorising, bleaching, and 
to destroy bitters in spirits and other liquids, After the above process 
there remains, firstly, liqueous acid for different chemical and technical 
purposes; secondly, wood tar; thirdly the hydro-carbonic gas, which is 
used in the distillery processes by burning under the apparatus, which 
greatly reduces the expenditure of fuel. The process is as follows :— 
After the tan has been dried by the air, the inventor distils it in close 
iron cylinders, generally used for distillation of coal, and which 
cylinders are in communication with iron pipes so constructed that the 
liqueous acid and the tar run into a lower cistern, and the hydro- 
carbonic gas from thence is conducted under the fireplace of the above- 
mentioned distilling apparatus to be consumed. After this process, 
charcoal remains in the cylinders, which is removed and prepared in two 
different ways, firstly, for gunpowder and pyrotechnic purposes ; secondly, 
for filtering, sugar refining, deodorising, bleaching liquids, &e. For the 
first process he takes the charcoal when hot from the cylinder, and 
empties it into a cistern which contains a liquid composed of 100 1b. of 
water and 5 Ib, of nitric acid. Afier the charcoal is well stirred for 
about half-an-hour it is taken out and properly dried. When ground it 
is tit for gunpowder and pyrotechnic purposes. To prepare the charcoal 
for filtering, sugar refining, deodorising, bleaching of spirits, and other 
liquids, &c., he takes the charcoal when hot from the cylinder, puts it in 
a cistern which contains a liquid composed of 100 Ib. of water and 
5 lb. muriatic acid. He stirs well for about half-an-hour, takes it out, 
drying it in a warm place, and it is fit for use, either ground fine or in 
small pieces.—Not proceeded with. 














1896. P. Spence, Pendleton, Lancashire, “‘ Alum,.”—Dated 20th August, 185s. 
This invention consists, Firstly, in a method of obtaining small 





| 


| 





crystals or powder of alum, and consists in accomplishing this object by 

the adaptation to the pans which contain the solution of mechanism, 

which by a rotatory or reciprocating action keeps the fluid in agitation. 
1907. R. Lamina, Hayward’s-heath, Sussex, “ Purifying gases and liquids» 
preparing purifying liquids, and apparatus for apportioning or measur- 

ing liquids.”—Dated 2!st August, 1858. 

This invention consists, Firstly, in removing sulphuretted hydrogen 
from foul gases by the catalyptic use of certain metals in combination 
with oxygen, as, for example, the precipitated sesquioxide or peroxide 
of manganese. Secondly, in removing sulphuretted hydrogen from gas, 
liquor, or other foul liquids, by the use of the reagents above indicated, 
Thirdly, in a “tumbling box ” or fluid measurer controlled by a weight 
spontaneously shifting, as need requires, from one part of the apparatus 
to another.— Not proceeded with, 

1909. F. Puts, Haverstock-hill, Middlesex, ‘‘ Distillation of coal.”— Dated 
23rd August, 1558. 

This invention, which has reference to the distillation of coal, consists 
of an improved mode of distilling coal of any description with the 
addition of earthy, alkaline, or metallic oxides, peroxides, sesquioxides, 
or protoxides, or the carbonates or hydrates of those substances, or a 
mixture of any two or more of the substances above mentioned, for the 
purpose of obtaining gaseous products and tar from the coal distilled. 
1910. F. I ,» Haverstock-hill, Middlesex, “ Distillation of bituminous 

natters us tar.”—Dated 23rd August, 1858. 

This invention has reference to the ¢istillation of bituminous matters 
and gas tar, which it has hitherto Leen found difficult to distil in 
practice, in consequence of the residuum of the distillation adbering so 
strongly to the interior of the retort. And the invention consists of an 
improved mode of distilling such bituminous matters or gas tar with 
the addition of, or mixed with, earthy, alkaline, or metallic oxides, 
peroxides, sesquioxides, or protoxides, or the carbonates or hydrates of 
those substances, or a mixture of any two or more of the above 
mentioned substances, for the purpose of preventing the adhesion of 
the residuum to the interior of the retort, and for the purpose of ob- 
taining fluid, solid, and gaseous hydrocarbons or products from such 
bituminous matters. 








1912. C. Buono-Corz, Naples, “‘ Composition which when applied to sub- 
stances of any kind will render them fire-proofs or uninflammables.” 
Dated 23rd August, 1858 

This invention has for its object to render fire-proof or uninflammable 
every substance or material of any kind whatever, and the inventor 
effects this by coating the said substances or materials with the follow- 
ing compositioa:—A solution of alum, 20 parts; extract of archi- 
couta, ‘30 parts; fluoric acid, 50 parts; a solution of glass, 100 parts, 
The whole being mixed together, the coating is made by means of a 
brush, and it is placed upon the furniture instead of the ordinary var- 


nish.—ot proceeded with, 





Ciass 9,—ELECTRICITY, 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
1889. M. F. J. De.rosse, Regent-strect, London, “ Electro-magnetic ma- 
chines.”—Dated 19th August, 1858. 

This invention relates to that class of electro-magnetic machines in 
which powerful induced currents are obtained by the revolution of 
wheels or dises carrying covers of soft iron surrounded with coils of 
wire and made to revolve between the poles of fixed permanent magnets; 
the induced currents are collected from the whole series of coils and 
conveyed by metal conductors to be used as required. The present in- 
vention consists in the apportioning of the number of coils composing 
each dise or wheel to the magnets between which they pass; in arrange- 
ments of the conducting rings in order to avoid the electric spark; in 
the employment under certain circumstances of uninterrupted or unsplit 
annular rings; in means of coupling the coils according to the intensity 
or quantity of the current desired to be obtained; in the arrangements 
of the coupling of the coils with the split or full rings for those applica- 
tions where the electric currents are required to be fixed or changeable, 
of weak or strong intensity; and in the employment of split coils for 
the purpose of increasing the energy of the currents,—Not proceeded with. 

1900. A. Baker, Boston, U.S., ** Apparatus for submerging or laying under 
water electric cables, wires, or lines, and for the recovery thereof.”— 
Dated 20th August, 185s. 

The inventor claims a kink indicator apparatus, and certain self- 
inflating buoyant and retarding floats, Also self-attaching and self- 
detaching nippers, whether used the latter in connection with the floats 
or otherwise, and whether constructed principally of wood or metal, or 
a combination of both. The invention cannot be described without 
reference to the drawings.— Net proceeded with. 





1916, Henry Drepricn Jexcken, Cornhill, London, “ Electric telegraphs.” 
—Partly a communication.—Dated 23rd August, 185s, 

This invention consists in the employment of the earth itself asa 
conductor of galvanic, magnetic, electro-magnetic, and eleetric fluids of 
all kinds, without any conducting wire or wires, In the employment of 
substances in a dry or wet state under ground for the purpose of pro- 
ducing an electric current at the transmitting and receiving points and 
stations, In insulating and preventing by non-conducting substances 
any lateral action from interfering with the direct communications 
from point to point. In changing the characters of the electric fluids, 
to prevent the interfering action electric currents would be liable to in 
their course from one point to another, the inventor gives the 
following as one method of carrying his invention into effect:——He 
buries the substances, say coal and zine, in pieces held by wire in the 
ground, and unites the wire to a conductor leading to a signalling 
apparatus, and carries a wire from the zine to an electro-magnet, and 
does the same at another point or station, By closing at one station 
the connecting link of the signalling apparatus, he obtains the deflection 
of the needle of the galvanometer, and other effects usually produced 
at the other station, and obtains the electric signal.—Not proceeded with. 





CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 





1471. 8. Farrorini, Milan, ‘* Universal meridian applicable te mathematical, 

geometrical, and precis« .”— Dated 30th June, 1858 

This invention consists of a division of the circumference with 384 deg. 
instead of 360 deg., as it has been hitherto divided, and in the applica- 
tion of the said division to any quadrant, pendulum, chronometer, 
compass, protractor, or any other instrument of precision used in 
mathematical, geometrical, astronomical, nautical, or other operations or 
calculations for measuring time and distance, &c. The instrument 
made on the principle as a protractor, for instance, which is mentioned 
as a better means of illustrating the invention, shall be divided on its 
semicircular shape into 192 deg., and also in its vertical and longi- 
tudinal surfaces by a number of degrees giving the radius or diameter 
of the whole circumference.— Vot proceeded with, 








1472. B. Nicout, Regent-cireus, London, “ Circular knives and saws.”"— 
Dated 30th June, 1858, 

This invention consists of the use of cucters or knives and saws ofa 
peculiar and new form—namely, circular, but perforated or open, instead 
of being plain discs as heretofore. And, Secondly, the invention consists 
of the peculiar arrangements and mechanism which are employed for 
actuating these cutters and screws, and which vary according to the 
purposes for which they are intended. With these open circular 
knives or cutters the patentee is enabled to cut vegetable substances and 














textile fabrics, and the saws may be used for any sawing purposes, 
The knives or cutters are used cither in a vertical or horizontal 
position, and from their being open there is a greater facility for 
adjusting the work than when the cutters are solid, and combined with 
the patentee’s mechanical arrangements they form more effective instru- 
ments than have been hitherto used. When used for cutting textile 
fabrics he places one or more of the open cutters on a table, or in a 
frame, either in a vertical or horizontal position, and causes them to 
rotate by means of a treadle actuating cog wheels, or by steam or other 
power, 

1476. J. Wimreuey, Stainland, Yorkshire, ‘‘ Manufacture of millboard and 
machinery for cutting millboard and paper.” — Dated Ist July, 1858. 

This invention relates, Firstly, to the manufacture of millboard com- 
posed of different qualities and colours of materials, and consists in so 
arranging and working the machinery or apparatus used for grinding 
and washing the various pulps simultaneously, and in juxtaposition, that 
the patentee is enabled to make the middle portion of the millboard of 
inferior or coarse material, and the outside of a finer quality, and of a 
different colour as may be required. Heretofore paper or pasteboard 
(resembling millboard) has been made by first forming a millboard 
middle of coarse or inferior pulps, with the outsides of a finer quality 
and of different colours, but in the process of manufacture each part 
when formed had to be dried and rolled, and then pasted together; but 
by these improvements millboards of various qualities and colours can 
be manufactured at one operation, thereby saving the time required to 
dry the separate sheets, and also the cost of rolling, pasting, &c. This 
part of the invention is performed by having several washing and break- 
ing or grinding engines arranged side by side, or in such other relative 
position that they can be worked simultaneously, in order that one or 
more of the engimes can be operating upon one quality or colour of 
materials, whilst other engines are operating upon other qualities or 
colours, the products thereof being conducted to their respective “ pulp 
chests” and “ vats,” which are placed side by side, or in such relative 
positions that one workman or more can be forming or making the 
middle layers of the pulp from coarse materials whilst other workmen 
are forming or making the outside layers of finer qualities of pulp, or of 
different colours, as may be required, each man placing his layer of 
formed pulp in the proper relative position on the same pile to form one 
millboard, according to the thickness, quallty, or variety of colour that 
may be required. Secondly, this invention relates to machinery or 
apparatus employed for cutting off the edges of millboard and paper to 
form the proper size of sheets, and consists in the application of a 
straight-edged knife, set or arranged so as to be at an angle with the bed 
of the machine or press in which the millboard is placed for cutting, 
aud imparting to such knife a slide cut by means of a crank and con- 
necting rod with suitable guides for the knife. 





1481. H. W. Wimsuvurst, Dalston, ‘ Manufacturing sheet metal.”—Dated 
Ist July, 1558, 

By this improved process, either a cylinder or block of the metal 
intended to be formed into sheets is first cast in a mould, and then acted 
upon by a knife or cutting tool for its reduction to the sheet or foil form 

1482. W. T. Surry, Lincoln's inn-ficlds, London, ** Apparatus for winnow- 
ing, washing, sifting, and separating grain, ballast, sand, shot, minerals, 
and other materials.”—Dated 2nd July, 185s, 

This invention cannot be described without reference to the drawing. 

1481. J. Monrnis, Salford, Lancashire, ‘‘Copper rollers or cylinders for 
printing fabrics.”—Dated 2nd July, 1858. 

The object of this invention is to reduce the weight and thus the cost 
of copper rollers or cylinders used for printing fabrics, and still retain 
all the advantages which belong to those of the ordinary construction 
and thickness; and the invention consists, Firstly, in constructing such 
roilers or cylinders so that when finished portions of the interior bore 
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picture is then placed face downwards upon a hot metal plate; the back 


apparatus, by means of which these improvements are Practically 


will be enlarged, the metal removed from the enlarged parts of the bor® 
reducing the weight, while the parts remaining of the smaller bore will is ther, by a brush, covered all over with melted bees’ wax, until the carried out, the parts consist of a short vertical stationary spindle, on 1 
give the required strength. This is accomplished by first boring out the paper is perfectly.saturated, and the-wax appears at the other side. To which is entered and hung to revolve freely a vertical holding frame, To 
roller or cylinder to fit the usual size of mandril, and thengenJyrging prevent any injury to the picture from contact with the hot metal plate, the lower end of this frame is attached a horizontal bevel wheel in gear ' 
the bore at each end, leaving a part of the middle untouch d,and by a sheet of clean paper may be interposed. The patentee prefers putting on with a bevel pinion on a horizontal driving shaft communicating with ‘ 
fixing at each end a copper ring (bored to fit the mandril), which is the wax with a brush, as above stated, although the ordinary mode used the prime mover. The upper part of this frame is expanded into g 
inserted by pressure, and secured by closing over a portion of the end of by photographers will do, that is, by laying the wax on the paper, and circular inclined and recessed shallow dish or holder tor holding the F 
the roller or cylinder. Or the rollers or cylinders are first formed and melting it by passing a hot plate of iron over it. The photograph pic- actual pan, which is steam-heated by a jacket in the usual way, 1 
Within this frame are sct a series of studs carrying V-grooved guide { 


finished in the ordinary manner, and the portions of their interiors are 
bored or turned out so as to reduce their weight, and thus leave them 
perfectly solid, the same as ordinary rollers or cylinders. The in- 
vention relates, Secondly, to a method of fixing, supporting, or strength- 
ening copper rings in thin rollers or cylinders for printing fabrics, and 
consists in forcing such rings in their respective places by pressure at 
the time such rollers or cylinders are expanded by heat. After the 
rings are fixed, the rollers or cylinders may be placed in the machine to 
cut rings to the exact bore required to fit the mandril, and to form the 
nib or part which fits in the groove formed in the mandril.—.Nct pro- 
ceeded with, 


1489. W. Sevens, Philadelphia, U.S., “Machinery for turning metal 


and cutting screws.”— Dated 2nd 





shafting or bars, and cylindrical ring 
July, 1858. 

The object of this invention, in the turning of shafts or cylindrical 
rings with a view to leave them perfectly true when finished, is to sus- 
tain the metal bars during the operation in such a manner as to prevent 
vibration, however such bars may be out of true when put in the ma- 
chine , and to obtain the said result, the mode of operation of the said 
invention consists in combining with suitable rotating cutters or instru- 
ments for cutting or reducing the surface of a bar, a guide bar, or bed, 
having one or more chucks or rests sliding thereon, to grip ard hold the 
bar at given distances apart, to keep the said bar from turning, to hold 
it in line, and to prevent vibration, the said chucks or supports being so 
arranged that they shall move towards the vibrating cutters in the 
direction of the axis of the finished bar or ring, and that they may be 
removed in succession as the operation progresses; and it also consists 
in combining with the foregoing combination suitable supports to sustain 
the bar in a central position beyond the cutters, whether said supports 
be or be not self-adapting to any slight inaccuracy in the finished bar ; 
and it also consists in combining with the foregoing combination a mode 
of sustaining in a central position that end of the bar which is first to 
be operated upon by the cutters, 


1498. W. Boxp and T. STANpING, Preston, Lancashire, ‘‘ Apparatus for 


churning, mixing, and stirring cream, milk, and other liquids.”—Dated 
3rd July, 1858. 

This apparatus consists of a suitable vessel or receptacle for contain- 
ing the liquids to be operated upon, to the upper edge of which is fitted 
a bar or frame carrying a horizontal driving sbaft, which is furnished 
with a fly-wheel and winch handle. Near the middle of this shaft is 
keyed a bevel wheel or pinion, which gives motion to a corresponding 
bevel wheel fast on the upper end of a vertical shaft working in the 
centre of the vessel, and supported in a suitable footstep bearing placed 
on the bottom thereof. To the opposite ends of this central vertical 
shaft ave keyed a series of radial arms, which form the bearings of a 
set of agitating shafts fitted with convenient agitators, or open revolving 
frames. On the under side of the cross bar, or frame, which is secured 
to the top of the vessel, is tixed a spur wheel, whieh remains stationary, 
and into the teeth of which gear a series of spur wheels or pinions 
fitted one on to the upper end of each of the agitating shafts. These 
small wheels or pinions may either gear directly with the stationary 
wheel or through the intervention of an intermediate wheel. On im. 
parting a rotary motion to the central vertical shaft by turning the 
winch handle, the radial arms with their agitating shafts and agitators 
will revolve round the central shaft, and through the intervention of the 
wheels on the agitator shafts will at the same time rotate round their own 
axes, the combined motion being an improved modification of the well- 
known sun and planet motion, The various parts of the apparatus 
may obviously be combined in various ways to produce the like result, 
namely, the sun and planet motion, which, applied to the churning, mix- 
ing, and stirring of liquids or compounds, constitutes the principle or 
main feature of this invention, 





1499. J. CuisuionM, Bermondsey, * Disinfecting and deodorising or treating 


sewage and other matters and structures and places.”— Dated 3rd July, 
1858. 

This invention consists in the application of electric or galvanic 
agency to the sews or other matters, or to the locality to be disinfected 








ture may now be mounted, like any piece of ivory, upon a light or cream 
coloured ground of paper, enamel, or other substance; or a panel of a 
light or cream shade may be introduced into the frame upon which the 
photograph picture is already stretched, The tint preferred for such 
back ground is a deep cream colour, as giving the nearest resemblance to 
ivory. 

1541. R. G. C. Fane, Upper Brook-street, London, “‘ Treating sewage.”— 
— Dated 8th July, 1858. 

This invention consists in constructing intercepting wells beneath 
sewers and drains; in placing in such wells receiving vessels perforated 
on the sides and at the bottom, which vessels are intended to receive 
the sewage matter ; in erecting a stop-bridge in the sewer on the further 
side of each well; in providing a passage upwards from each well 
through the said bridge, and in providing suitable openings from the 
surface of the earth to the sewer capable of being closed or sealed 
through which to get at, remove, and replace the receiving vessels. 
Filtering, deodorising, or disinfecting agents may be employed in the 
wells and otherwise; but as these form no part of the invention it is 
not necessary more particularly to allude to them. Sewage flowing 
down drains and sewers will fall into the receiving vessels, from which 
the liquid portions will escape through the perforations, and rising 
through the earth, charcoal, or other filtering and purifying agent or 
not, as actual experience may prove to be desirable, will again flow into 
the drain or sewer through the passage in the stop-bridge. The more 
solid matters will remain in the receiving vessels, which, when full, will 
be raisec up through the openings above the drain or sewer. But before 
being taken directly from the openings the pat r is they 
should be allowed to rest upon a grating or other contrivance provided 
for the purpose in the openings, there thoroughly to drain, a fresh 
vessel being placed at the bottom of the well to receive the sewage 
matter. Every well would thus require three receiving vessels; one at 
the bottom of the well, one in the opening to drain, and a third to re- 
place that at the bottom of the well, which would be raised up to drain 
when full, while that which had drained could be removed. 





1551. J. M. Rowan, Glasgow, ‘* Manufacture of wrought iron wheels and 





bosses or centres, and the mode of, and furnaces for, heating the same 
during such facture.”—A cc ation.—Dated 9th July, 1858. 
This invention relates in the First place to an improved method of 
forming parts of wrought iron wheels, and also the limbs for screw 
propellers, and consists in the First place in making the butts of spokes 
for the hubs of wrought iron wheels or propellers of an angular, curved, 
or zig-fag form, so as to ensure a lap welded hub. The butts are made 
the entire width sufficient to form a hub without the use of washers, as 
in the ordinary way. These butts are forged to the required shape 
with dies under a tilting hammer, and when the sections are thus forged 
they are secured by a band or clamp provided with set screws, or any 
convenient contrivance in general use for similar or analogous purposes. 
When the rough hub is formed ef these sections in number sufficient to 
form a hub, it is placed in between the nozzles of a heating apparatus, 
for the purpose of being heated to a sufficient degree of heat to be 
welded into a solid hub by the swaging action of dies corresponding to 
the intended shape of the hub and spokes. The dies for swaging und 
hammering the hub (when at a welding heat) are alike, the lower one 
being secured to an anvil, and the other arranged above it, and acting 
as a vertical hammer in each of the dies is a chamber or recess for the 
reception of the hub, and radiating from the chamber or recess are 
grooves to receive the arms of the wheel. As the upper die 
constitutes the hammer or head of the vertica) acting hammer it will 
hy its action, in combination with the stationary lower die, form the hub 
by perfectly swaging or hammering together the several parts. The 





1566. N. Derrigs, Fitzroy-square, London, ‘‘ Apparatus for measuring ga: 





anguler, curved, or zigzag form of the butt is an important improvement | 


over the old method, as these parts dovetail together, and there is no 


lateral movement Of one butt from another; they also (in being swaged) | 


Jap over one another, and a more perfect, solid hub is obtained than 
heretofore. By the form and action of the dies the hub is swaged and 
compressed on all sides into shape, and is soundly welded together in 


Tue Iron TravE: Sleadines: 


pulleys, to serve as free supports for the pan, The pan is an oblate 
spheroid in form, with an open top, and it has on its lower side a neck 
with a convex V-ring upon it to fit to the supporting pulleys. Attached 
by one end to the side of the pan is a lateral arm, the free outer end of 
which works in a vertical groove or fixed guide quite independent of 
the machine. The action of this apparatus is, that as the carrying 
frame is cause to revolve. Its revolution tends to cause the rotation of 
the pan, but the latter is restricted from rotatory action by the lateral 
arm, which, however, can work freely up and down the vertical groove. 
In this way, although the pan does not really revolve, it receives a 
peculiarly powerful differential action, which rolls the articles in the pan 
to all sides in the most complete manner, and thus the articles are well 
shaped with great rapidity and accuracy.— Not proceeded with. 

” 

—Dated 12th July, 1858. 

In order to keep up the water to a constant level in a gas-meter, there 
is a vessel containing an additional supply of water affixed to the meter, 
from which there is a descending pipe with a covering valve, in like 
manner to an oil vessel of a lamp, to facilitate the filling and retixing of 
the water-supply vessel to the gas-meter, but such valve is open when 
the vessel is fixed to the meter and the meter is in use. The pipe of the 
water-supply vessel descends into a water chamber in connection with 
the meter in such mauner that the water in the meter and the water in 
the chamber will at all times stand at a like level. In the event of the 
water in the meter and in the water chamber connected therewith 
evaporating, or otherwise falling below the proper level, water will be 
allowed to descend from the vessel containing the additional supply by 
reason of provision being made for the passage of air from the outer 
atmosphere into such water vessel when the water falls too low; but the 
flow of air from the atmosphere into the acditional water-supply vessel is 
shut off as soon ag the proper water level is obtained in the meter. 

567. T. Earnsnaw, Cambridge-terrace, Croydon, Surrey, ‘* Night-lights.” 
—Dated 12th July, 18538. 

According to this invention a stand is made for each night-light of 
plaster of paris, in such a manner that the upper portion is of a 
cylindrical form of the diameter of the intended night-light, and such 
portion enters some distance into the cylinder of paper which forms the 
outer case of a night-light. In the centre of the plaster bottom to the 
night-light a hole is made to receive the lower end of the wick. The 
casting of plaster below that portion, which enters into and forms the 
bottom of the paper case of the night-light, protrudes below, and is 
formed of a larger diameter than the paper case, and thus constitutes 
a stand for the night-light on which it can safely be burned without the 
bottom of the night-light being immersed in water. In place of employ- 
ing the night-light stuff or material of its natural colour, it may be 
coloured with such colours as may be preferred. 


1894. See Class 2. 


THE IRON, COAL, AND GENERAL TRADES OF 


BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
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(From our own Correspondent.) 
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Tue iron trade is without improvement this week; at the same 


the die chambers. The wheel is turned from time to time, so that both | time it cannot be reported in an unhealthy condition. There is an 
sides of the hub will be subject to the blows of the upper die or hammer. | entire absence of all undue speculation, ye 't most of the works are 
A punch is driven through the eye or central opening of the hub to aid | nearly wholly on for orders re quire “lf to. meet immediate require- 
in clearing the eye and shaping the hub. The next part of the invention | ments, and all in small quantities. Generally remunerative prices 
relates to the mode of, and apparatus for, heating the parts of wheel or | are being obtained; iron, however, is finding its way to Liverpool 
bosses that are to be welded together, and consists, in the first place, in | and Manchester from South Staffordshire at prices very much below 
heating these parts all over simultaneously by causing the heat to act | those of the first-class houses. The merchants at a distance, who pay 
from above and below alternately as may be desired, The improved | cash and take a large quantity, can in iron, as in most other articles, 
apparatus consists of a peculiar arrangement of double furnace with | buy on terms more favourable than some small consumers even in 
suitable fireplaces, by which the sections of which the wheels are com- | the immediate neighbourhood of the works. This advantage is so 
posed are heated at the butts to form the hub, in such a manner | great, that it is occasionally cheaper to buy South Statlords hire iron 
that the heat from the furnace passes around and through the centre of | for use in South Staffordshire from Live rpool than in Seuth Staf- 
the hub from above and below alternately as may be required, without | fordshire itself. 

moving the wheel during the processes of heating. The furnace may be There are some moderate inquiries in the market from Russia for 

constructed of any desirable size, and is to be built of fire-brick or | plates, and large ones for rails; but it is not very likely that the 

suitable material, and sheathed with iron plates. The flues or | latter will come here. From America this week's advices have 
leathers where a cylinder is employed; but in some cases flexible dia- ges for the fire and heated vapours are divided into upper and | not been to the extent and of the value of the two or chree 

The weighted piston moves on a piston rod which lower flues, through either of which the heat may be carried as previous mails. Home orders are still very slack, the «Xtreme 

desired. The dampers of the flues are provided with levers by which | unc ertainty in regard to the — ite future of continental politic 3 

they are closed or opened, so that the flame may be carried to the upper preve nting any movement, and kec pi ng back specilic ations that 

or lower side of the hub as required. The wheel is first forged in | should have been given out early in the quarter. 

4 sections, according to the number of spokes intended to be employed, Pig iron is easy, ~and would go lower if there should be more pro- 
vessel, and there are projections fixed near the ends of the piston rod and the butts of which spokes have curved, angular, or zigzag ends, as babilities of war: but it would tighten immedi: ately upon there 
by which, when the piston comes against the collar at either end, it mentioned in the first part of the invention, in order to form a lap | being an assurance of peace. Some first-class pig iren is being 
moves the piston rod, and causes it to be withdrawn from the other end, | weld, also to prevent any lateral movement out of place when being | brought into South Statlordshire from the Cumberland district, and 

handled and welded together. selling at 7s. 6d. below native make: and within the past week some 

1556. J. F. Watson, Bayswater, and V. B. Favruiiur, Newington-crescent, | Samples of exce ent pig iron, for which £4 5s, have been got, have 

London, * Preparation of cocoa and chocolate, and also of nutritive com- | arrived, made of Northamptonshire ore exclusively 
pounds from the seeds of the plants called soje hispida and civer arictinun,” The recent failure of Messrs. Riley and Co., of the Millfields and 
——Dated 16th duly, 2008. , eases dead Deeptields Works, near Bilston, again came before the Court of 
: The improvements in preparing cocoa and chocolate consist in mixing Bankrapte v at Birmingh: a on Friday last, upon the application of 
with these materials a substance now prepared and sold as dried milk, | the junior | partner, “Hq . T. Riley, for a certiticate. Mr. Com- 
and consisting of milk which has been subjected to certain treatments, missioner Sanders aan censured the ne ‘lect of the bankrupt to 
and from which the watery part bas been separated by evaporation, so keep proper books, aecnin da third-class certificate, suspe nded its 
— a pees ve st rd Senne into powder = obtained. | jxsue for three months, but granted protection in the meantime 
tese substances when mixed together are formed tnto a dry and hard | His Honour said, from the re port of the ofticial assignee it appe+T 
cake, or into a powder, The invention also consists in combining the | that at the time of the b: ankruptey the debts owing by the ti:m of 
flour produced from the seeds of the plants known botanically as the Riley and Son amounted to about £170,000: that they were e sides 
soxt hispida and the cicer arietinum with cocoa or chocolate and dried | Jiahte on bills to the amount of £105,000, and that their assets 
milk, or either of them with the dried milk only, or with the juices of | amounted only to £65,515, leaving a deficiency on te debts and 
ee ee with. liabilities of about £210,000. After exoncrating the bankrupt from 
. Cox, Birmingham, “ Ornamenting glass with per- | dishonest intentions, and saying that it was upo the bookkeeping 
“Dated 12th duly, 1893. that the judgment of the cotirt must be founded, his Honour pro- 


or deodorised, whereby foul gases are decomposed, noxious air or | 
matters purified, and, in certain cases, the resulting product may be | 
turned to useful account. 
1500, J. G, Jexnines, Holland-street, Blackfriars, and T, Cunrix, Royal- 
} hill, Greenwich, ** Apparatus for measuring, regulating, and preventing 
waste when supplying fluids,”— Dated 3rd June, 1858. 
According to this invention a cylindrical or other suitable form of 
vessel is used, which is mounted on axes, on one of which is formed the 
' plug of the supply cock, which is so formed that the inclining of the 
iq vessel first in one direction and then in the other, causes the direction 
d,and the plug or valve is so formed 
that it will not quite close the passage, by which there will be a constant 
flow even when the vessel is changing its direction of motion. In large | 
apparatus provision is made to prevent a shock in bringing the vessel | 
to rest when it changes its position, Within the vessel there is a 
weighted piston, moving tluid tight, by preference, by the aid of cupped 











of the tlow of water to be reve 




















phragms are used. 

4 works fluid tight through the ends of the vessel, which is most con- 
; veniently arranged by having flexible dies fixed to the ends of the rod | 
-{ and to the ends of the vessel. The piston rod is of such length that | 
when one end is protruding the other end is flush with the end of the 











and protruded at the end nearest that where the weighted piston has 

arrived, by which the opposite end of the rod is withdrawn from a catch 

or detent, and the protruding end is retained by another catch or detent 

when the vessel completes its motion. In order to prevent waste in the 
i supply of fluid a cylinder or barrel is used, The supply is introduced 

at one end, which is covered with a valve, and the outlet passage is 
1 beyond such valve, and to the valve stem is affixed a piston by pre- 
ference with a cupped leather or other cupped material, In the cylinder 
isa bucket on a rod, The valve rod or spindle is formed with © narrow | 
pe e which bas a piece of wire passing through, but not filing the 
passage Phe end of the wire is fixed on the end of the bucket rod. 
By this means the passage through the valve spindle is constantly kept 
| open and clear, as the valve spindle in its movement slides on the wire, 
and the movement of the bucket rod also moves the wire through the 
spindle, Between the upper and lower end of the cylinder or barrel is 
a tube, by which the water which passes through the bucket in its 
descent is foreed back into the main, When the bucket rod is moved | 1559. J. Loacu and . 


the pressure of the water supply will move the valve, and the water will forated metallic a other plates,’ 
This invention consists in producing ornamental panes for window | ¢eeded—] can see or suspect from his accounts, suc h as they are, that 
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) 

q tlow to the outlet till, by the passage of water or tluid through the vaive 

| spindle, the space between the piston and bucket becomes full of water blinds and other purposes, by the use of a middle, perforated, or open- | fe was he adstrong and regardless of consequences ; that living ; Appa 

H or fluid, when the pressure of water or fluid between the piston and work plate or sheet, whether such perforated or openwork plate or | re mtly in an atmosphe re of wealth, he was totally regardless of ex- 

y bucket will close the valve. For some purposes the piston rod and sheet be of an entirely opaque or semi-opaque character, without any pense; that he found credit as easily as he spent money. Under 
piston thereon are dispensed with, and a small water passage is made regard to the manner or amount of the said ornament, or to the orna- these cireums stances his “transactions were,” as he says in his 

j ‘ between the barrel and the outlet, in which passage there is a cock or mentation that may be placed on the inner surface of the glass or evidence, ** ve ry larg re—Z£1,Z86.00 for goods alone.” I see, also, 

i valve which is acted on by a ball cock or otherwise. In supplying water glasses. It also consists in a mode of ornamenting certain descriptions | from his accounts, that he had too many employments on his hands 

) " ele: a 7 ; efor: > o eo | » 

! of articles by the use of a suitable perforated plate or sheet ornamented | at once: that the man agement of so many works at vi arious dis- 


to baths or wash-basins, the patentees combine the principle of their plug- 
cock with the common valve. 
1501, O. Sanony, Scarborough, “ Treating and colouring photographic 
pictures.” —Dated 3rd July, 1558 
The object of this process is to give to the artist's work upon paper the 
softness, delicacy, and transparency which the same work would present 
upon ivory, by the application of a medium which penetrates the paper, 
destroys its opacity, and allows the artist's work to appear floating within 
the substance of the paper. This appearance is obtained by the follow- 
j ing method ;—The paper on which the photograph has been taken is 
j stretched on a frame having a moveable panel, so that the back of the 
photographie picture may be uncovered, when requived, without un- 
' stretching. ‘The photograph is then coloured in the ordinary way, with 
water colours on the front side, until the picture is worked up to the 
y required finish. The panel atthe back is removed, the photographic 


as described, such perforated plate or sheet being placed or secured on | tances from each other, was more than one man could accomplish, 
the back or inside of the plate or other glass cut or finished to the shape and ought, therefore, not to have been undertaken by him. And! 
and size required, without any regard to the amount or extent of orna- | am Jed to believe that he must have known himself at length te be 
mentation or addition to the front or back of such perforated sheets, or losing enormously from year to year—a knowledge which, under 
to the colour of the glass to which such perforated plates are attached or ordins iry circumstances, should have induced him close bis busines 

placed in contact, the bination of the or d, perforated, open- | at an earlier period. On the other hand, when I look into the list of 
work sheet with the glass front by which it is protected. creditors who have proved their debts, “% seems te have been almost 


lured to proceed by the way in which credit wes given, or facilities 
firm alone, in the year 1857, 











1560, J. Mactntosu, Aberdeen, ** Apparatus for the manufacture of articles 
of confectionary.’’—Dated lzth July, 158. for raising money otiered to him; one 
This invention relates to the manufacture or production of what are | the vear preceding his bankruptey, sdvance d him money to the 
known in the confectionary trade as * pan godils,” the entire mechanical | amount of £61,442 15s. 1d. on hills of exchange, or paper of that 
action necessary for the proper shaping of the articles in the pan or | description. And with reference to the duty of stepping his 
apparatus being produced purely and solely by the mere rotation of the | works and closing the business, much may with ] laws sibility, 
primary driving gearing. Under one modification of machinery or | if not with strict justice, be urged against the adoption of 
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such a course at any given period. The} iron trade is, I believe, 
notoriously a trade of an uncertain description, subject to great 
influence from external circumstances — at one time depressed 
and at another flourishing, in a way not always to be fore- 
seen or calculated upon. It appears in evidence that the bankrupt’s 
trade was carried on during a disastrous period, when war abroad 
andj commercial failures at home had tended greatly to depress the 
trade, and that from this state of depression it did not in fact recover 
before the bankruptcy took place. Pig iron fell from £5 to £3 10s, 
per ton, while the cost of the raw material was only 15 per cent. 
less than before, and wages were not lowered at all; and it is stated 
in evidence by the bankrupt, and not contradicted, that if there had 
been a rise of 3s. 6d. per ton in the price of iron he should 
have been a gainer instead of a loser on his trade loss. He 
adds afterwards, “If my liabilities of £150,000 had not come upon 
me in 1857 all at once, and I had had one or more years’ trading, 
I believe I should have made a large balance in my favour.” 
I do not think that the conduct of the bankrupt as a trader has 
(apart from the question of bookkeeping) been so culpable as to 
compel me to pronounce its condemnation. I tind here many of the 
ingredients of an ordinary bankruptcy —the same hope of success, 
the same gradual disappointment, the same determination to tempt 
fortune by proceeding, and the same disinclination to stop in time ; 
but I do not find-some other of the ingredients, such as an habitual 
dealing in fictitious bills of exchange, or any fraudulent statements, 
or false or exaggerated representations of property, made to induce 
parties to advance money or to give credit; nor, considering the 
vreat sums with which the bankrupt was accustomed to deal, do I 
tind any very blameable extravagance in his domestic expenditure. 
He himself’ represents it as £2,000 a-year, and no charge has been 
made against him on this head. Respecting the books, Commissioner 
Sanders said:—There is no proper cash-book at all, and the books 
which are produced are utterly unintelligible. So far as any con- 
clusion can be drawn from them, they show that he has paid 
away many thousand pounds more than he has received. This 
result exhibits gross error on the face of it. It must be observed 
that where an error of this magnitude is found to exist, there can 
be no assurance that sums of unknown extent have not been 
received over and above those necessary to answer the payments 
which are confessed to have been made. This is a state of things to 
which creditors ought not to be exposed—they are entitled to know 
clearly and distinctly from a bankrupt’s books the real position of 
his atlairs, and withholding from them such means of information is 
a serious offence against the bankrupt law and national justice itself. 
—Respecting this bankruptcy, a statement has been published for 
private circulation by Mr. John Percival, the bankrupt’s accountant, 
the gist of which is contained in the summing up of the whole. 
Mr. Percivall savs:—* I think I have clearly shown that the bank- 











ruptey arose from unavoidable losses and misfortunes, as but for the | 
panic of 1857 the deticiency on the estate would have amounted to | 


only £11,397, and this item is more than accounted for by the loss 
of £16,000 by bad debts in 1855. The whole of the bad debts were 
incurred by Messrs. Riley in the ordinary course of trade, and 
chietly with houses in good repute in the district. The other 
amount accounting for the deficiency, viz., £79,945, arises from 
forced sales of the estate and stocks under bankruptcy. This loss 
was consequently wholly beyond the control of Messrs. Riley, and 
therefore unavoidable on their part.” 

The half a million inerease in the value of the exports of January 
this year over the corresponding month two years since, has taken 
place chietly in cotton and woollen manufactures, machinery, 
wrought iron, and copper and brass. With the exceptions noticed, 
returns of the iron exports, in particular, contrast in a markedly 
unfavourable manner with those of 1857, and even of last year, as 
the following table will snow :— 


Month of January. 


PONE .s 6s os se ae. Oe ee 
Bar, bolt, and rod iron (exclusive of 
railway iron) eS er 
SN U., cs oe cs ee 

We nc os 4s 60 65 08 Os 
Cem Wen os ot oe 0s 40 00 
Wrought iron .. .. .. eo 
Sweelunwrought.. .. .. 
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Passing over last year as exceptional, there was an increased 
exportation of pig iron to Holland and British North America, as 
compared with the corresponding munth of 1857; but the exports to 
France show a decrease of nearly two-thirds, and to the United 
States of more than half. 
increase in the direction of the Hanse Towns, Holland, France, 
India, and the United States, so that the total diminution was com- 
paratively inconsiderable. ‘The decline in railway iron (the separa- 
tion of which from other descriptions of bar and wrought iron is a 
new feature in these returns now for the first time introduced) has 
heen progressiv e; and the exports to France and India alone show 
any Mcrease. Cast iron is in the same position, and the exports of 
last mont show an increase only in the case of the United States. 
he augmentation in wrought iron took place chietly in the exports 
to India, which tyre than doubled. Of other metals the exports 
were as follow :— 





Month of January. 





1857. 1858. } 1859. 

Copper, unwrought .. .. .. .. £38,543 £19,067 £4,073 
» Sheets and nails (including 

yellow metal) ..) .. 146,463 106,281 129,810 

~ wrought of other sorts 21,112 33 19,500 

Us es te ee we ne oe 7,693 | 17,004 

Lead + of Ce ee ee 4 366 30,641 

Tin, unwrought .. .. oe .. 32,551 23 | 22,093 

a ee eo ae ae oe «e 100,202 46, 


220 90,627 


lhe diminished exportation of copper and yellow metal sheets 
and nafs is attributable to the falling off in the shipments to the 
l nited States, as there was but little diminution in the exports to 
Belgium, Inéia, and Brazil, while the exports to Holland nearly 
doubled, and these to the Hanse Towns increased nearly a third. 
Nearly the whole ef the decrease in the value of the tin plates ex- 
ported occurred in the American trade; the exports to the Hanse 
Towns fell off considerably, but the decrease was compensated to the 
extended trade in this manufacture with Australia. Among the 
other principal exports there stand :— 


Month of January. 


1859. 








1857. 1858. 
Coalsandculm .. .. .. .. ..| £177,957 £156,426 
Hardware and cutlery... - 235,906 265,790 
actinery: Steamengines .. ., 76,938 45,334 
” other sorts .. ,, 116.649 157,752 140,119 


In the exports of hardwares and cutlery the decline was chiefly to 
the United States, though it extended in a less degree to France and 
Australia. Phe €Xperts tothe Hanse Towns, India, Brazil, and Bri- 
tish America increased. The exportation of machinery is liable, as 
regards the amount to each country importing from Great Britain, 
to considerable variations; thus, ¥rance imported steam engines in 
the January of 1857 to the amount of £12,466, and last month only 
£649, while Spain, which in 1857 imported to the amount of £8,450 
only, last month was a customer to the amount of £16,180. So of 








other descriptions of machinery, India taking last month only 
£34,779, against £60,429, and Spain £15,280, against £2,896. 

The information recently afforded to Parliament upon the altera- 
tions in foreign tariffs shows that the changes that have been made 
since 1857 have an important bearing upon the hardware manufac- 
tures of the Midlands. a L 
treaty has just been concluded, has imposed an additional rate of 
5 per cent. on the import and export duties on all articles, Sweden 
has reduced her tariff from 8 to 86 per cent. 
brass nails is reduced 30 per cent.; on clocks and watches, from 
11 to 77 per cent., according to description ; on cutlery, from 15 to 
72 per cent.; on earthenware, from 10 to 73 per cent. ; on files and 
rasps, 27 per cent.; on glass, from 15 to 68 per cent.; on guns and 
pistols, 48 per cent. ; cast iron articles, 35 to 69 per cent.; forged or 
rolled iron articles, 20 to 86 per cent. ; lacquered goods, 42 per cent. ; 
bronze, gilt, and plated articles, 15 to 43 per cent.; percussion caps, 
18 per cent.; pewter manufactures, 42 per cent.; saddlery and har- 








ness, 27 to 43 per cent.; saw blades, 33 per cent.; scissors and | lis i ‘ 
of the defendant, as he had experienced much inconvenience in con- 


shears, 66 to 71 per cent.; steel manufactures, not enumerated, 62 
per cent.; gold, silver, and plated wire, 6 per cent.; zinc manufac- 
tures, 8 per cent. Copper and yellow metal sheathing, nails and 
bolts, pig and bar iron, iron rails and hoops, sheet iron, lead, steam 
engines and boilers, unmanufactured and old tin and pewter and 
wire (unless gold, silver, or plated), are now admitted free of duty. 
The prohibition on the exportation of pig iron and iron ballast, 
ordnance, stancheons, and weights is removed, and they are now 
allowed to be exported on paying a duty of 63d. per 93 1b. Damaged 
ordnance, old shot and shells, bar iron ({ths of an inch thick, under 
12 in. broad, and gths of an inch square), old iron, and mixed metals 
old or unwrought, are free of export duty. The export duty on 
raw and retined copper is reduced 87 per cent., and old copper and 
copper ashes 9 per cent. The French tariff now admits iron (under 
certain restrictions) free of duty, if imported in vessels under the 
French tlag, or that of the country of production; to be exported 
after having been applied in French manufactories, &c., to the con- 
struction of iron ships or boats, or machines or apparatus, whether 
for railways or for other works. This privilege is contined to flat 
bars of the width, multiplied by the thickness of 458 millemetres or 
more; square bars, measuring 22 millemetres or more on each face ; 
round bars, measuring 15 millemetres or more in diameter ; tlattened 
iron of irregular shapes ; wrought, cast, and bar iron, and wrought 
gutters and T-pieces. It applies also to steel in bars and copper 
laminated, pure or with alloy. The export duty on clocks and 
watches, machinery, and metallic manufactures of all kinds, has 
heen repealed. Modena has reduced the import duty on machinery 
79 per cent., and on iron wares from 72 to 83 per cent., according to 














While Russia, with whom a commercial | 


The import duty on | 


their danger, clung to the framework, and he (witness) immediately 
pushed the wagon over the mouth of the pit, upon which one of 
the men fell. Had he (witness) not put the wagon there at that 
moment, the man must have gone down the pit. Mr, Slater ap- 
peared for defendant, and elicited from the witness that the bell 
which should ring in the engine-house was broken before the inci- 
dent upon which the present information was laid. The bench, 
however, ascertained that it was the duty of the engine-driver to 
keep the bell in repair. For the defence Mr. Slater stated that be- 
tween the engine-house and the pit mouth the draw was fixed, and 
the window was defective. These circumstances taken into conside- 
ration, with the fact that the bell was broken, would, he trusted, in- 
duce the bench to take a lenient view of the case, for he assured 
them that his client was exceedingly sorry that any omission on 
his part had endangered the lives of his fellow-creatures. Several 
Witnesses were examined in support of the statement that there were 
objects between the engine-house and the pit; after which Mr. Wil- 
liams, in reply to the bench, asked that an example might be made 


sequence of the conduct of his engineers, Defendant expressed his 
sorrow, and said he would do better for the future; but the bench 
considered that it was a case for punishment. It was highlv neces- 
sary that protection should be given against the negligence of engi- 





| neers, and they therefore committed the defendant to prison for two 


months, with hard labour, and trusted that this example would 
have a good effect upon other engineers. 

The tweltth ordinary meeting of the South Staffordshire Water- 
works Company was held at Walsall, on ‘Tuesday last. ‘The report 
of the engineers (Messrs. M'Clean and Stileman) stated that—Since 
the last halt-yearly meeting of shareholders the reservoirs at Lich- 
ficld and Walsall, the pumping engines, the heading connecting the 








| reservoirs with the pumping shaft at Lichtield, and the pumping 


quality. The Greek tariff has also undergone revision, the chief | 


alterations being from ad valorem to specitic duties. The duty on 
common articles of bronze has been augmented 100 per cent., on 
copper from 36 to 92 per cent., on iron hoops 12) per cent., on tin 
plates and wares from 58 to 122 per cent., and on zine 127 per cent. 
The duty on rod iron is reduced 43 per cent., and on bar iron 33 per 
cent.; on lead ore 31 per cent., and on unwrought lead 40 per cent. ; 
on steel in bars 56 per cent., and on tin in bars 28 per cent. 

The coal trade of South Staffordshire is steady. 

The committee of the South Staffordshire Colliers’ Union are 
making considerable preparations for getting as many signatures as 
possible to their petition for a legislative restriction of the hours of 
labour. One set of sheets, it is designed, shall be signed by * the 
nobility and gentry,” another by “the clergy and medical faculty,” 
and a third by * the coal miners and the working classes generally.” 
Payed canvassers for signatures are being selected, and a series of 





. - . 1, | setingss roug’ » entire district in advocacy of the measure 
the metal trades have not shared in the return of prosperity. The | Meeting throughout the entire district in advocacy of the measure 


In thus proceeding the men of South Statiord- 
land, who 





is being organised. 
shire are acting in unison with those of the North of Eng 
are “now in communication with different members of | 
and who desire to “go to Parliament in the early part of 
May.” The form of the petition has been determined upon, It 
showeth that, in the opinion of the petitioners, “eight hours in each 
day is as Jong as any workman ought, or can, with safety, work in 
any mine ;” that the longer ‘men are employed the more liable ¢ 
they to become allured by intoxicating drinks or other deba 
habits ;” that ‘under the present arrangements the hours of labour 
are so long that the miner in the winter months seldom sees daylight, 
except on Sundays.” The petitioners “beg to state that whilst 
children employed in cotton and wooll.n factories work only half 
time, and are provided with ood instruction, the children of miners 
have not the advantage of any such provisions.” The petitioners 




















/ also “state that whilst factory owners are compelled by law to 


| themselves. 


The exports of bar and red iron show an | 





securely fence their machinery, so as to prevent accidents, there is no 
law to oblige coal-owners to adopt the safety cage for raising and 
lowering miners into the pit to their work, and other regulations that 
ought to be provided for their safety in what they have no control 
the working time of coal miners to eight hours per day; the ma- 
chinery used for raising coals out of the pit to nine hours a day ; the 
working time of children and young persons under fourteen years of 
age employed in mines, to four hours a day; and obliging owners of 
coal mines to provide good school instruction for four hours in each 
day (including the natures and properties of gases) for all children 
employed under the age of fourteen years; and also to oblige 
owners to adopt the safety cage, and such other scientific appli- 
ances as may from time to time be shown to be capable and 
necessary to prevent the sacrifice of life.” The petitioners likewise 
pray for a law to “levy a tax of one farthing per ton on all coal sold 
for the support of the widows and orphans of those who may lose 
their lives in mines, for the education of their children, and the esta- 
blishment of a Miners’ Home for all persons who may be disabled 
through working in a coal mine, or at any colliery works, after the 
manner of the Sailors’ Home.” In conclusion, the petitioners call 
upon the House * to put a clause in the bill, that the apprenticeship 
system may be introduced among the mining population in order 
that there may be greater efficiency, consequently there will be a 
more intelligent working class, and less liable to those fearful 
accidents which ignorance of mines so often brings about.” 

The hardware trades of Birmingham and the district are evincing 
slight symptoms of improvement. The accounts given by the factors 
whose business lies with the country trade are that the markets are 
better attended, and that goods of all descriptions in use at this 








arliament,” | 


The petitioners therefore pray for a law “restricting | 


season are being disposed of more freely than was the case during | 


the whole of last year. The foreign trade, as far as Birmingham is 
concerned, has undergone very little change for the last five or six 
weeks; upon the whole it is not so brisk as had been anticipated. 
The American trade is becoming brisker. The orders from that 
quarter have been larger by the last two packets ; and, as was pre- 
dicted some time since, from the tone of the merchants’ advices, the 
spring trade with the States, if it does not realise expectations, will 
be very little below the average. 

Of the trade of Wolverhampton it is reported generally as being 
in a tolerably good condition. Lockmakers, both here and at 
Willenhall, have a fair share of orders, and, except in a very few 
instances, we hear no complaint. The cut nail trade may be classed 
among the most flourishing branches, although the orders which 
come to hand are mainly for the home requirement. In the tin-plate 
and japan trades there is but little alteration; all the manufactories 
are fairly employed without being over busy. 
factors complain of a depression in the Australian trade, and a fall - 
ing off in the orders from that market. The Canadian trade is good, 
with prospects of further improvement. 

At the Wednesbury petty sessions on Tuesday last, Amos Wil- 
liams was summoned, at the instance of Mr. Edward Williams, upon 
a charge of having, on the 26th February, neglected his duty as an 
engineer, at the Ashleasow Colliery, Tipton, and allowed the skip to 
be there and then hoisted 12 ft. above the mouth of the pit, to the 
veril of the lives of certain men. Mr. Watson said that Mr. Wil- 
om felt called upon to press this case as a matter of protection to 


his men. George Callow, banksman, deposed that on the day in 


question the skip was being hoisted with three men in it. The usual 
signals were given to tae engineer, but he did not heed them, and the 
skip was drawn uy 


early to the ‘pulley. 





Some of our leading | 


Two of the men, seeing | 


main from the engines to the Walsall and Wednesbury reservoirs, 
had been completed and were in good condition. The inauguration 
of these works took place on the 26th October last, since which time 
the engines had been employed in pumping the water from the head- 
ing, to enable the contractor to execute a short length of brick 
lining required for the support of the roof of the tunnel. This he 
was unable to do by means of his own engines in consequence of the 
arge quantity of water. It had also enabled them to calculate the 
quantity of water now obtained from the tunnel and borings alone, 
and which fully bore out their previous estimate—the yield of water 
being about 1,500,000 gallons daily ; this, together with the supply 
from surface streams passing into the reservoirs, would ensure a 
weekly supply of at least 20,000,000 of gallons, which, if sold at the 
average price of Gd. per 1,000 gallons, would give a gross revenue of 
£26,000 per annum, For the last three months their attention had been 
turned more especially to the distribution mains and genera] service. 
The main to be laid under an agreement with the Wolverhampton 
New Waterworks Company to Bilston was completed before the time 
specified (31st December last), and the water laid on thus becoming a 
source of revenue to the company as provided by the agreement. The 
Wednesbury reservoir had been partially filled, and the works would 
soon be sutliciently completed to allow that reservoir to be fully 
charged. A considerable extent of distribution pipes had been laid 
in the town of Wednesbury, and many houses there were now 
supplied with water. The contractor was engaged in laying other 
distribution pipes through the most populous parts of the town, The 
main between Wednesbury and Darlaston would be complete in a 
fortnight, and in the mean time service pipes were being laid into the 
houses at Darlaston, Numerous applications had been made for the 
supply of water in large quantities for works as well as household 
purposes. The largest quantity taken at present for one establish- 
ment was 50,000 gallons per diem. They recommended the 
attention of the directors to an extension of the mains 
to the populous districts of Tipton, Prince's End, Great Bridge, 
Horseley Heath, and also to West Bromwich, where it would be 
necessary to provide a service reservoir for the supply of Smeth- 
wick and the adjacent districts. The directors added, that being 
desirous of carrying out the recommendation of their engineers, they 
had resolved to make a call at this meeting of £2 per share on the B 
shares. From the statement of account to the slst of December, 
1308, it appeared that the total disbursements amounted to 
£124,127 10s, 9d., including £6,668 15s. 11d, for Parliamentary and 
preliminary expenses; £5,207 12s. 6d. forengineering, £18,254 Lbs. 2d. 
for land, £87,462 14s. 9d. for contracts, and £1,134 10s. 11d. for in- 
terest. The receiptsfrom the commencement reached £124,127 16s. 9d. ; 
leaving a balance against the company of £1,090 10s, 9d. The 
chairman, Mr. R. C. Chawner, said that the North-Western 
Railway Company were taking the water at Walsall, and they found 
it so good that not only did it not leave any deposit, but it cleared 
out pipes that had been “furred ” by the bad water previously used. 
This fact made them anxious to use the water wherever they could 
get it.—The meeting separated after the call on the B shares, which 
it was said would realise £5,400, had been ordered. 

Mr. R. Baker, Inspector of Factories, who took charge of the dis- 
trict of the late Mr. Howell in June last, reports, for the half-year, 
that the law has been generally obeyed. Of the entire number of 
accidents which occurred during the year, 10 per cent. were not 
connected with machinery at all; of those that arose from machinery 
30 per cent. were occasioned by unfenced yearing wheels, which 

ight have been rendered secure without prejudice to the works ; 
2 per cent. by the shuttle of looms flying from the raceboard, and 
injuring contiguous workpeople ; 3 per cent. from the pulleys and 
shafts of machinery ; and | per cent, from the horizontal line shaft- 
ing and drums. All these he considers to have been avoidable ; and 
in one instance the feelings of the suilerer were aggravated 
and, in the inspector's opinion, an outrage committed, by the 
refusal of the millowner to pay the injured person's wages during 
his absence for cure. Of the remaining accidents, 43 per cent. re- 
sultedfrom carelessness on the part of the sufferers themselves or 
their fellow-workers, and 18 per cent. are considered unadvoidable. 


























Sournu Srarrornpsutre Iron Trave.—An important meeting of 
the iron trades, called by Mr. Philip Williams, chairman of the 
South Staffordshire Lronmasters’ Association, was held on Wednes- 
day at Wolverhampton, to consider the proposed bill by the Great 
Western Company for a revision and increase of certain of their 
carrying and terminal charges. The contemplated increase in the 
tonnage charges were pointed out. These were under two distinet 
heads, one being the company’s charge in the shape of toll, use of 
wagons, &c., and their charges as common carriers, Upon coals it is 
proposed to raise the charge from one halfpenny per ton per mile, 
under fifty miles, to three farthings per ton; and five-eighths 
of a penny over the distance specitied. lronstone and ore 
from one halfpenny per ton to one penny and one-fifth; 
upon pig iron the advances proposed is the same; and on 
hoops and sheets from one halfpenny _ ton to one penny and 
three-fifths. The proposed maximum charges, in contra-distinction 
to those for tolls, are ironstone and ore, raised from one penny and 
one-eighth to three-halfpence up to pfty miles; and over that dis- 
tance from seven-eighths of a penny to one penny farthing; on pig 
iron a similar advance is contemplated; and on hoops and sheets it 
is proposed to raise the charge from one penny and one-eighth per 
ton, up to fifty miles, to twopence and two-fifths of a penny; and 
beyond that distance from seven-eighths of a penny to a 
penny and four-fifths. In addition to those advances con- 
templated on the freights, there are heavy terminal and other 
charges, ywhich the company has not at present power to levy. 
By the new scale, the toll to Liverpool on a ton of undamageable 
iron would be 10s, 6d. ; and 16s. 4d. per ton to London, short weight 
—this, too, exclusive of terminal charges. In damageable iron the 
charge would be 12s. 7d. per ton to Liverpool, and 20s. 2d. to 
London, with other extras, The price of carrying ore from Ulver- 
stone to Wolverhampton would be raised from &s, 6d. per ton to 
14s. 7d., exclusive of all terminal charges, the distance being 140 miles. 
The general feeling was that the bill must be opposed to the utmost, 
and Mr. W. Mathews, Mr. Hartley, and Mr. G. Barker were ap- 
pointed to organise an opposition to it 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroo. Matters; Dock Extension: Official Report on the Navigation of the 
Mersey, &c : The School Frigate Conway: Labourers’ Dwellings Company: 
Steam Communication between Liverpool and India: Economy in Locomotives 
—-STEAMERS FOR THE GAEENLAND Seal Fisnery —Lancasiine MATTERS : 
Bower Insrecrion: //uddersfield Associations—Tae Leeps Town Hatt — 
Tue Ion AND Macuine Trapes or Leeps—New Works aT Morecambe 
—RECKLESSNESS IN THE LuNDHILL CoLLirny—West HartLey Coats— 
HALP-YEARLY Reports: Whitile Dean Water Company: Sunderland Dock 
Company —STate or TRADE AT SHEFFIELD — COLNE VALLEY AND HaLsTeap 
Rawway: Report of Mr Beardmore, C E.—Waren SUPPLY OF CHELMSFORD 
—A Dmatnace CHALLENGE PROM HuNTINGDONSHIRE—THE Dams IN THE 
Neve—Tue New Live or TeELecRaPH TO THE CONTINENT—TESTIMONIAL 
To A LocoMoTIVE SUPERINTENDENT—East SurroLK RAILWAYS—SPALDING: 
Vernatt’s Drain: Spalding and Holbeach Railway Extension to Sutton Bridge. 


Ar Liverpool the plans of the proposed north end dock extensions 
have been further considered by the Dock Board. Mr. Boult com- 
mented upon the omission in the plans to facilitate communication 
between the docks and the Leeds and Liverpool Canal. The chair- 


man read a letter from the coal-proprietors, urging the necessity of 


this communication. Mr. Laird objected to the accommodation 
about to be provided as unnecessary, and at the wrong end of the 
town; and he agreed with Mr. Tobin, that for £30,000 they might 
get accommodation that would last them many years. Mr. Tobin 
said he had shown how temporary accommodation might be pro- 
vided, but he never pretended it was to be anything like permanent 
ition for the inland carrying trade. Mr, Littledale con- 
1 Mr. Laird that, for a time, the money would be injudi- 








accommod 
eurred wi 
ciously expended. 
these improvements would give stability to the trade, as well as full 
development to the Canada Dock, which could not be obtained by 
any less comprehensive measure. Mr. Bold disapproved of the 
cutting up the land on the east of the Huskisson Dock, and 
thought that better plans might be adopted for this purpose. After 
these remarks, the plans were adopted and the proceedings of the 
committee confirmed.—The report of the Conservator of the Mersey, 
Rear-Admiral Evans, has just been issued. ‘The admiral reports 
that the navigation of the river continues in a most satisfactory 
state, both as regards the sea-chonnels—leading to the port ~and 
those of the upper estuary, between Liverpool, Runcorn, Frodsham, 
and Warrington, The surveys, by Lieut. Parks, ft.N., marine- 
surveyor of the port, exhibit a prog 
Queen’s Channel, the entrance to which from the sea is now indicated 
by one of Herbert’s black-pillar buoys, bearing a bell. ‘The only 
dock works of consequence completed on the Liverpool side of the 
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river Mersey, during the vear 1858, have been the opening of 
the Canada Dock for shippin: id the completion of the Canada 
Basin. About 169 vards of the north wall, which is to enclose the 
Woodside Basin, have been built up to the copin About 135 ft. 
of the river wall of the South Reserve have been built up to the 
level of the old dock sill. Great difliculty has been experienced in 
getting in the foundation of this portion of the river wall, owing to 
the nature of the soil at the bottom. Upwards of 75,000 cubie yards 
have been excavated for the Low-water Basin. Nearly 900 lineal 
» wall on the north side of the Great Float are completed. 
wl frigate Conway has beew placed at her moorings near 
Rock Ferry, and the requisite preparations are being made for the | 
reception of pupils on board. The preparation of lads for sea service 
is the object aimed at. It is intended to admit to the school, in so 
far as the funds will allow, the sous of deceased and indigent mas- 
ters, officers, and unen of the merchant service, whose cireum- 
stances do not allow of their education being paid for, and any other 
vouths who are intended for sea service, provided their fricads will 
pay the whole or part of their maintenance and education. Reading 
writing, and arithmetic, together with the usual branches of a sound 
Mnglish education, will form the ordinary course; when boys are 
capable it will be extended to the higher branches, including trigo- 





nometry, navigation, nautical astronomy, &e., and in addition they 
will be exercised and instructed in the duties of a seaman in a first- 
class ship. This seems an enterprise of practical excellence. —At the 
annual meeting of the Liverpool Labourers’ Dwelling Company the 
dividend declared was at the rate of 3 per cent. per annum. The 
report expressed the disappointment of the directors as to the 
receipts, which it was stated did not justify at the present the erec- 
tion of more building After the Ist of April the Montreal Ocean 
Steam Navigation Company will—under their new contract with the 
Colonial Government—run vessels weekly between Quebee and 
Liverpool. ‘Two new vessels preparing for (iem—the Bohemian and 
the Hungarian—are almost ready.—At the half-vearly meeting on 
Saturday of the 
Railway, the chairman stated that the engines had been altered with 
a view to the consumption of less fuel. 

Two screw steamers were despatched from Hull on Thursday to 
the Greenland Seal Fishery, viz., the serew steamer Labuan, of 1,000 
tons burthen: and the Corkscrew, of 4/0 tons burthen. The Labuan 
had about S800 tons, and the Corkscrew about 400 tons of stores, 
provisions, &c., with a complement of 100 men. The boats sailed 
amidst the cheers of upwards of 10,000 people. 

In the Laneashire district several matters of interest may be 
noticed. At Blackburn, Messrs. Richard Thompson and Sons are 
building a new spinning-mill near the canal to contain 58,000 
spindles. —The Throstle Nest Mill has been purchased by Messrs. 
t. and J. Railton, ironfounders, and will soon be at work.—A drink- 








t 
ing 
by Mr. Stott. —A new gas company is being formed for Whitworth. 

At the last monthly meeting of the Hludderstield District Associa- 
tion for Preventing Steam Boiler Explosions, Mr. C. IL. Holt, engi- 
neer to the association, reported having made forty-seven external 
examinations and two internal, and indicated eleven engines. He 
reported one instance where two boilers were coupled together with 
only one safety valve for both boilers, and a stop valve intervening 
between each boiler and the safety valve. This had been severely 
censured. ‘The secretary reported that eight additional frms, 
working thirteen boilers, had joined the association during th» year, 

The works at the tower of the Leeds Town-hall are progressing 
rapidly, and the architect expects that by the month of June the 
building will be completed, and the whole of the workmen with- 
drawn. The architect has been requested to prepare an estimate of 
the cost of two lions couchant to be placed on each side of the east en- 
trance. The clock, which is intended to be heard all over the 
borough, will be 11 ft. 6 in. in diameter, and will have a bell weighing 
four tous. It will be illuminated on the four sides of the tower, and 
by a certain arrangement of the works will turn on the gas when 
required, and shut off the illuminating medium at hours regulated by 
the seasons. The cost of the new clock will be, by these improve- 
ments, increased to £143, 

The Leeds Chamber of Commerce has issued the following observa- 
tions with reference to the iron and machine trades of that town :— 
“The ironworks in this district continue ina state of activity, large 
orders having been received and others being still pending; there 
has been a steady increase of work for some time past in every 
branch of iron manufacture. In the machine tool trade the hands 
are not fully employed, but there is some slight improvement since 
January. The tlax machine makers have within the last few weeks 
felt the influence of the present aspect of foreign political affairs, 
which, taken in connection with the short supply of flax, has thrown 
their branch of machine making into a somewhat inactive condition. 
The cut nail trade is still in a satisfactory state.” 














At the half-yearly meeting of the (Little) North Western Railway | 


Company, it was stated that a commodious goods warehouse had 
been erected on the new pier at Morecambe Harbour, for the accom- 
modation of the increasing traffic with Ireland; and the whole of 
the harbour and railway works at Morecambe had been lighted with 
gas. 

Miners seem—some of them, at least—to be reckless fellows. At 
Barnsley, a day or two since, a hurrier at Lundhill, named Millwood, 


Mr. Brocklebank argued that the completion of 


ssive improvement in’ the | 


kenhead, Lancashire, and Cheshire Junction | 


fountain is to be erected at Lower Moor from a design supplied | 






was charged with using a naked light i e colliery. Mr. Tyas 
appeared in support of the charge, and opening the case stated 
that the magistrates would remember thg"awful catastrophe which 
occurred at Lundhill some time ago. Sjyce then the mine had 
been worked exclusively with safety-lamps, and every precaution 
had been taken by the proprietors to prevent accidents. On the 
11th instant, the defendant, while working with a safety-lamp in 
the fifth bank of the colliery, although forbidden to have a naked 
light of any description, had lighted a match for some purpose, his 
safety-lamp at the time being hung close by. The defendant was 
committed to Wakefield House of Correction for three months with 
hard labour. 

The French consul at Newcastle-upon-Tyne, the Comte de Mari- 
court, has notified that his Government has included the Ravens- 
worth West Hartley amongst the steam coals to be supplied to the 
French navies, satisfactory reports having been made after trials of 
them at Cherbourg. 

The dividend of the Whittle Dean Water Company is at the 
diminished rate of 4 per cent. per annum, the outlay for extra works 
during the last half-year having been heavy. 

The half-yearly report of the directors of the Sunderland Dock 
Company states that the receipts for the last half year, including 
the balance from the previous six months, are £20,615 11s. 64d., and 
that the disbursements, including interest on borrowed capital, are 
£16,013 14s. 54d., leaving a balance of £4,601 7s. 1d., out of which 
the directors recommend that a dividend be declared at the rate of 
£4 per cent. per annum on the £12 10s. preference shares, and of 
£5 per cent. per annum on the £6 5s, preference shares, which 
will amount to £4,543 18s. 6d., leaving a balance of £57 18s. 7d. to 
be carried forward to the next account. The directors regret that 
the dock has participated in the general depression of trade, as 
evidenced by the falling off in the receipts of £2,541 9s. 9d., as com- 
pared with the corresponding half-year of 18 rendering it im- 
| practicable to pay any dividend for the past half-year on the original 
| £25 shares. The directors have entered into a provisional agree- 

ment for the sale of the dock and undertaking to the Commissioners 
| of the River Wear. 

At Sheffield, in consequence of the unsettled state of continental 
atfairs—at least such is the reason assigned—trade has been rather 
languid. The local Independent says:—* The giving out of con- 
tracts, even of comparatively small amount, is thus deferred week 
by week; and on the other hand, manufacturers are equally loath to 
undertake any but limited contracts until there appears some cer- 
| tainty as to future prices. From recent American advices we gather 
that our friends on the other side the Atlantic are now feeling this 
uncertainty, and both buyers and sellers of produce wait with 
anxiety the arrival of further intelligence from Europe. We hear 
there is a probability of the East India pig iron being more exten- 
sively used in this district. The quality of this iron is very tine, 
but hitherto its high price has prevented any large consumption. 
The freights for so long a distance on this article have been high: 
but hopes are entertained that arrangements will be made for their 
reduction to an extent which will bring it into more general use. At 
an anxious time like this, when the pacification of the Oude district 
may be looked upon as all but decided, any inte!lligence that may 
tend to open out the resources of our Eastern Empire is particularly 
interesting.” , 

A slight error occurred last week in the statement that “the com- 
pletion of the Colne Valley and Halstead Railway is formally 
announced.” It appears that the works as between Chappel and 
Blue-bridge are virtually completed, but that the line will not be 
opened for tratlic until it is extended into the town of Halstead, 
Mr. Beardmore, the engineer, observes in his last report to the 
directors: —“ The works on your line of railway between Chappel 
and Blue-bridge have progressed favourably during the past. six 
months, and the embankments only require consolidation to enable 
} the ballasting and permanent way generally to be placed in complete 
working order. The Chappel junction, lodges for level crossings, 
and roadside stations, will be then the only works remaining to be 
exceuted before the Government inspector will be invited down to 
inspect the line. I have every reason to believe that these may be 
ellected in a few weeks. It is, therefore, necessary mow to determine 
whether a temporary opening is to be made at Blue-bridge, or the 
line is to be completed up to the centre of Halsted, short of which, 
in my opinion, it would be a wasteful expense to open the line. 





































The 
drawings, specification, and supplemental contract for this extension 
are all prepared, and ready for signature ; the land is staked out, and 
two-thirds of it, L understand, in my possession. There is no doubt 
that the line may be opened throughout for tratlic in June, if orders 
| are given to conimence forthwith.” 

| ; Allusion has been previously made to the steps taken at Chelms- 
| ford with a view to the improvement of the water supply of that 
town. The Committee of the Local Board of Health have taken into 
consideration the report presented by the surveyor, Mr. Chancellor, 
on the subject ; and a majority of the members express an opinion 
that the town is at present inadequately supplied with water, and that 
it is advisable, if possible, to procure an additional supply from the 
springs below the property of the local board in Hall-street. The 
surveyor has been directed to take steps for the purpose of ascertain- 
ing if water can be obtained there; and if it can, to prepare an esti- 
ate of the cost of making a well and constructing any other 
which may be necessary , 
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A meeting of Huntingdonshire farmers have pted a resolution 
| challenging the United Kingdom to compete for pipe-tile draining 
4 ft. deep, on a day to be fixed—probably some time next month. | 
| The Nene Valley Commissioners have got the worst of it in the 
| matter of their application to the Court of Chancery for an injune- 
tion to restrain the Corporation of Wisbech from further interference 
with the dams and throttle in the river Nene, and to compel restora- 
tion of the works to their former state. Vice-Chancellor Wood ex- 
pressed an opinion that the plaintitfs had failed to show the neces- 
| sity for the dams, remarking that they did not give an undertaking 
as to the completion of the original works. This decision has been 
received in Wisbech with unbounded delight. The restoration of 
the dam at Guybirn has been suspended by the commissioners. 

| The wires of the new telegraph line of the British and Irish Mag- 
netic Telegraph Company, from the metropolis to the Continent, are 
to be carried through Newmarket in pipes under the main street, 
for some considerable distance upon the London and Bury turnpikes, 
and about sixty labourers have been employed in making the tunnel 
for that purpose. Several of the posts have been removed from the 
east entrance of the town as far as the exercising heath extends, in 
consequence of the noise from the wires, &c., being objected to by 
owners and trainers of race-horses. Fi 

On Monday evening a considerable number of the men employed 
| in the locomotive department of the Eastern Counties Railway 
| (Cambridge district) presented Mr. Kitson, their superintendent, 
with a handsome silver cup lined with gold. Mr. Kitson is about 
to leave Cambridge for Belgium. 

There is nothing like patience, after all. At last, trains conveying 
shareholders have passed over the East Suffolk lines. The journeys 
| from Lowestoft, Yarmouth, and Woodbridge, were performed satis- 
factorily ; and it is positively stated that next month will witness 
the opening for tratlic. The total length of this important new 
system of lines is sixty-four miles, and the contemplated Aldborough 
extension will add, if carried out, four and a-half miles more. The 
total expenditure to December 31, 1858, was £1,004,729. Some 
trouble has been experienced with an embankment on the Haddiscol 
marshes. It is now floated on 60,000 faggots; and it is stated that 
a bottom was not found when a rod was put down 60 ft. Piles were 
also driven 82 ft. in order to obtain a foundation for a bridge over a 
river close by. The embankment has now an ugly sprawling look, 
but trains have passed over it safely. , 

In the neighbourhood of Spalding, the Vernatt’s drain is about to 
be widened and deepened from end to end; and a large number of 
navvies are likely to be employed. 

The first sod has been turned of the extension of the Spalding and 
Holbeach Railway to Sutton Bridge. This is part of a scheme for 















affording another route into the fen district. In the course of a 
month or so, the branch line at Lincoln, connecting the Midland and 
Great Northern Railways, is to be opened for passenger traffic. It 
has already been opened for goods traffic. - 
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GLasaow, 2nd March, 1859. 
We have had a very flat market in pig-iron during the past week—an ex. 
tensive business done at declining rates. To-day, 50s, 9d., in day’s pay- 
ment, was accepted. Closing sellers; buyers, 50s. 6d. F 
The shipments last week were 8,239 tons against 11,472 tons corre- 
sponding week of last year. SHAW AND THoMson, 
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ScorcuH Pie non continues very dull, and transactions in Warrants have 
been very limited during the past week. Prices have slight -eded, and 
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months open, G.M. Brands f.o.b asgow. 

SPELTER continues dull; £21 10s, per ton was the last price paid on th 
spot. The stock on the 28th ultimo was 3,170 
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Sm W. G. ARMSTRONG AND HIS WerkMEN.—On Monday, on the 
first occasion of the visit of Sir W. G. Armstrong to his works at 
Elswick, Newcastle-on-Tyne, after receiving the honour of knight- 
hood by her Majesty, he was presented with the following address 
by his workmen :—* To Sir William George Armstrong. Dear Sir 
William,—We, the officials and workmen in the Elswick engine- 
works, do ourselves the honour to congratulate you upon the at 














distinction that has been conferred upon you by her Majesty on 


| carry out your important sehemes, and tha’ 


account of the security you have given to her throne and the benetit 
youhave conferred upon the nation by the construction of your im- 
proved cannon, the powers of which have not only excited the 
surprise and wonder of the British people and the British army and 
navy, but of the Governments of all the Powers of Europe and st 
other civilised nations on the globe, wherever the knowledge « ie 
astonishing powers has been spread. We feel proud and nighly 
honoured in being connected with an establishment one of the pro- 


prietors of which is a gentleman whose name will be haxded down to 
{ ap by an over- 





posterity as one of the great men of the age, raise ) ne 
ruling Providence to meet the exigencies of the times; anc 
the town of Newcastle-on-Tyne will fro this time Re 
throughout all succeeding generations boast of having oe 
the honoured place of your nativity. We who have occa- 
sionally been permitted to witness your indomitable pomerenense 


eriments under the most perplexing circumst 
zeal and energy, and have observed 
1 failures have been made 
s, have become 


pursuing your ex} 
with the most extraordinary 
how frequently your disappointments anc 
the key to the successful attainments of your purpose 
involuntarily interested in your most triumphant suceess, and do 
most sincerely rejoice that, to some extent, the value of your inven- 
tion and service is recogniseday the Government of our country 
It is our earnest prayer that you may be blessed with healtb to 
7 i Lafly ematoens 1 
yourself may be long spared to enjoy those honourable Cis 
tinctions which you have 20 jpatly merited.” Sir W. Armstrong made 
a suitable reply. Ata meeting of the Whittle Jean W ‘ater Company, 
of which Sir W. Armstrong is chairman, j.eld the same rane 
he was congratulated on the honour conferred «pon him. re - “ 
that—* Perhaps the chief ground of congratulation was to be } — 
not so much in the fact of any per-vnal aggrandisement of — 4 
as in the additional employmex¢ which would be given to the - = 
artisans of the district.” From these observations it may be inferr 
that the manufacture of the rifle-cannon will be extensively carried 


out at the Elswick Works. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 

February 25, 1859. 

onsort, K.G., D.C.L., F.R.S., Vice-Patron, 
in the Chair. 


ON sCHONBEIN’S OZONE AND ANTOZONE. 
By Professor Farapay, D.C.L., F.R,S. 

Ozoxe hes already been before the members of the Royal Institution 
on two occasions ; on the 13th June, 1851, when Schénbein’s early 
view: of it were given, and on the 10th June, 1853, when the results 
of MM. Frémy and E. Becquerel, obtained by passing the electric 

ark through dry oxygen, were described ; and also the opinion 
of Schénbein respecting the entrance of ozone as such (and not as 
simple oxygen) into combination. Since then Schénbein has been 
led to the belief that oxygen can exist in a third state, as far 
removed by its properties from ordinary oxygen in the one direction 
as ozone is in the other, and, therefore, in a certain sense, antagonistic 
to ozone. ‘This substance he names antozone, and believes that it 
also enters into combination, ——— for the time, its special pro- 
perties. Hence there is not merely ozone and antozone, but 
also ozonide and antozonide compounds. Thus permanganie acid, 
chromic acid, peroxides of manganese, lead, cobalt, nickel, bismuth, 
silver, &c., form a list of bodies containing more or less of ozone in 
combination; and the characters of ozone, and of these bodies 
because of the ozone in them, is that they are electro-negative to 
the antozonides, i.e. as copper to zinc; they evolve chlorine from 
chlorides; they cannot generate peroxide of hydrogen; and they 
render blue the precipitated tincture of guaiacum. On the other 
hand, oxywater and the peroxides of potassium, sodium, barium, 
strontium, and calcium, form a list ef substances containing anto- 
zone. These bodies are oe a to the former; they cannot 
evolve chlorine from hydrochloric acid, or the chlorides; they 
evolve the peroxide of hydrogen when treated either by oxy-acids or 
even the hydrochloric acid, and they not only do not render blue 
the white precipitated guaiacum, but they restore that which has 
been rendered blue by ozone to the white or colourless condition. 
Now, when two ozonides or two antozonides are put together, with 
the addition of water or an indifferent acid, they mingle, but do not 
act on each other; but if one body from each list be associated in 
like manner they mutually act, oxygen is evolved from both, and 
ordinary oxygen is set free; or rather, as Schénbein believes, ozone 
separates from one body and antozone from the other, and these 
uniting produce the intermediate or neutral oxygen. Thénard, who 
discovered the peroxide of hydrogen, showed that the peroxide of 
silver, when brought into contact with it, not only caused the 
separation of part of the oxygen of the fluid, but also itself lost 
oxygen, that element leaving both bodies and appearing in the 
gaseous state. This experiment, with others of a like nature and 
many new ones, were referred to and made in illustration of Schén- 
bein’s views. As to the independent existence of oxygen in these 
two new and antithetical states, ozone has been so obtained, i.e., out 
of combination, and independent of any other body ; but antozone 
has not as yet atlorded this proof of its possible separate condition. 
Oxywater is the compound in which it seems nearest to a free con- 
dition. As Schénbein’s view includes the idea that oxygen in these 
two states can retain their peculiar properties when out of combina- 
tion, and have them conferred otherwise than by combination, and 
as ozone does fulfil these conditions and does exist in the independent 
state, so it is important that antozone should be pursued by experi- 
ment until it gives a like result. 

In relation to this subject the view of Mr. Brodie should be 
referred to, respecting the condition of certain elements at the moment 
of chemical change, on which he published a paper in the Phil. 
Trans. for 1850, p. 759, and another in the Chemical Society's 
Journal in 1855. He assumed oxygen as capable of existing in two 
states, the particles being polarised to each other by the action of 
associated particles, and for the moment in the relation of oxygen 
and hydrogen to each other; he also made many numerical experi- 
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ments for the purpose of obtaining the equivalent action of the | 


oxygens assumed to be in these opposed polar states, 


INSTITUTION OF CIVIL ENGINEERS. 
March 1, 1859. 
Josern Locke, Esq., M.P., President, in the Chair. 


Tue paper read was “On the Co-efficients of Elasticity and of 
Rupture, in Wrought Iron, in relation to the Volume of the Metallic 
Mass, its Metallurgic Treatment, and the Axial Direction of its Con- 
stituent Crystals,” by Mr. R. Mallet, M.1.C.E. 

It was assumed, that amidst the numerous theoretical treatises 
upon the practical investigations into the strength and other 
properties of iron, the two questions which formed the prominent 
feature of the author's present experimental inquiry had remained 
comparatively untouched. The conditions of manufacture and the 
resultant qualities had been hitherto too lightly passed over. 

Iron was formerly entirely worked under tilt hammers; the 
process of rolling was then introduced, and now, in consequence of 
modern engineering requirements, masses of iron, of considerable 
magnitude, were produced by fagyotting together, under heavy forge 
hammers, from large numbers either of bars, or slabs grouped 
together. The masses were not, however, found to possess ultimate 
strength, in proportion to the number of bars of which they were 
composed ; in fact, it appeared that the strength of the mass became 
less in some proportion as the bulk became greater. This was 
admitted, as a fact, but no one had hitherto attempted to show 
experimentally what function of the magnitude was the strength 
of a given kind of iron, manufactured in a given manner; or how 
the same forged mass, when very large, differed in strength, in 
different directions, with reference to its form; or how the me- 
chanical part of the process of manufacture of the same iron affected 
its actual strength, either as a rolled bar, or as a forged mass, 

Addressing himself to this investigation, the author dealt generally 
with three points of the inquiry, viz.— : 

1. What difference did the same large bars of unwrought iron 
afford to forces of tension and of compression, when prepared by 
rolling, or by hammering under the steam hammer ? Ge 

2. How much weaker, per unit of section, was the iron of very 
massive hammer forgings than the original iron bars of which the 
mass was composed ? 

3. What was’ the average, or safe measure of strength, per 
unit of section, of the iron composing such very massive forgings, as 
compared with the acknowledged mean strength of good British bar 
iron? 

In the investigation of these questions, other subordinate, but 
very ay se a points arose; such as the determination of the 
relative longitudinal and circumferential strength for equal sections 
of the iron, in massive cylindrical forgings. 

The proper measure of the strength of iron, or any imperfectly 
elastic material, was the “ work done,” whether by extension, com- 
pression, rupture, or crushing, due to any force applied to it. The 
co-eficients 7’ e and 7’ r were designed, by Poncelet, to express this 
“work done,” by an extending, or compressing force upon any 
elastic prismatic body, at the point where its elasticity became 
permanently impaired and its form distorted, aud at the further point 
where rupture occurred. The method of arriving at these co- 
efficients was then given, and it was shewn that, though they were 
not sufficiently attended to in practice, yet that they were the true 
measures of the safe and ultimate resistance of materials, when 
—- constructively, in machines, or otherwise. 

he crystalline structure of iron was then considered, and quoting 
from the author's communication to the Royal Irish Academy (Trans. 
vol. xxiii, p. 1, 1855), it was shown to be a law that “ Iron, whether in 
the state of cast or of wrought iron, has the principal axes of its 
es crystals arranged in the lines of least pressure within the 

SS. 


If consolidation from fusion took place undisturbed, as in cast iron, 

















the principal axes would be arranged in the directions in which the 
heat-wave had passed outwards from the body, in cooling; which 
would be perpendicular to its surface contour—those being the 
directions of least pressure of the internal constraining forces, pro- 
duced by contraction in cooling, which were necessarily parallel to 
the planes of external contour. 

The effects of rolling and of hammering masses of wrought iron 
of different contents were then treated of, and it was shown that 
what was termed “fibre” was the longitudinal extension of the 
principal axes of the crystals. The original development of these 


crystals, under the constraining forces due to change of tempera- | 


ture, &c., was, “ ceteris paribus,” proportioned to the time given for 
such development. Thus, in very large forgings, the crystals were 
generally extensively developed, in consequence of the length of 
time which the mass had been under the operations of heating and 
forging. 

It had long been admitted that large forgings became weaker in 
proportion as their bulk was increased, but as no definite ratio was 
recognised, it became of importance to fix the conditions of strength 
in wrought iron under various circumstances. The author was 
enabled to undertake this investigation, under the authority of the 
Minister of War, and with the concurrence of the Royal Society, 
when making the forgings for the two 36-inch wrought iron mortars, 
constructed on his designs for the Government; he then selected 
specimens of iron upon which the experiments of tension and com- 
pression were tried. 

The methods were then explained by which the specimens of iron 
were obtained from the large masses, and the apparatus was described 
by which the observations were made when the specimens were 
undergoing the operations of extension and compression. In cut- 
ting and boring into the massive cylindrical forgings to obtain the 
pieces of iron from the various parts, it was invariably found that 
there existed internally large transverse rents, with jagged and 
crystalline irregular surfaces, the opposite faces of which were 
counterparts, and presented distinct evidences of having been torn 
asunder by contraction from the centre towards the circumference, as 
the mass cooled. The rationale of the phenomenon appeared to be 
that this action was simply due to the contraction of the external 


shell, before the temperature of the centre had been perceptibly | 


lowered; this in its turn was cooled, and in contracting produced 
these visible rents or fissures, and no doubt caused other minor dis- 
locations which detracted from the general strength of the mass. 

This was evidently the cause of the difficulty of obtaining very 
large forgings of a cylindrical form, quite sound ; as if the diameter 
was sutticiently great all such cylindrical forgings, so built in con- 
struction, and so treated by heating, hammering, and cooling in 
manipulation must become unsound internally, by the opening 
within the mass of one or more of these rents, in the direction of the 
axis, during the process of cooling. In solid cylinders, or conic 
frustra, it must occur whenever the dimensions were such that the 
total amount of the contraction of the metal in any one diameter, from 
its highest temperature down to that of the atmosphere, as 
fixed by the circumference of rigidity due to the outer cold shell, 
exceeded the limit of extension of the iron at rupture, due to the 
length of the diameter of the interior core, which cooled last. This 
was the theoretic limit of size of forging, beyond which internal 
rents must occur. The practical illustration was, that almost all 
cylindrical shafts of wrought iron exceeding 12 in. in diameter, were 
found to have one or more of these rents in them, thus having their 
strength impaired. This reduction of strength was altogether dis- 
tinct from any deterioration of quality of the metal, arising from its 
being alternately heated and cooled and hammered. 

The remedy for this play of molecular forces was to construct and 
work the large forgings hollow. This course had been pursued with 
success at the Mersey Iron Works, Liverpool. When a cylinder had 
a large concentric cylindrical hole along its axis, it cooled at the 
same time, though not equally, on both the internal and the external 
surfaces, and thus the extremes of internal strains were avoided, and 
the hollow centre yielded more readily to the forcible compressive 
grasp of the exterior. 

A minute description was then given of all the irons which had 
been experimented upon, specimens of each being exhibited at the 
meeting. They were divided into classes, according to their several 
characteristics and modes of working, and into the most analogous 
class was imported Clay’s puddled steel, a comparatively new ma- 
terial, which had been brought into this investigation, for the 
purpose of comparison, and the results were such as promised to be 
of great practical importance. The general results were the 
separation of the several classes into two grand divisions: — 1. 
The crystalline, or sub-crystalline in fracture, which were always the 
result of manufacture by the hammer. 2. The fibrous, or 
erystallo-fibrous, which were always produced by the rolling pro- 
cess, but which might be produced by careful and continuous elonga- 
tion under the hammer. 

The very weakest wrought-iron of all those experimented upon 
was found to be that cut transversely from the end of a very heavy 
cylindrical forging, which had been exposed to heat and percussion 
for nearly six weeks. Exposed to tension, its elastic resistance was 
only 3} 
cast-iron; thus, as regarded pressure, it was the very weakest iron 
produced by any method of manufacture; whilst the faggot bars, 
of which the mass was built and welded up, bore a tension of 
upwards of 12 tons per square inch, before losing their elasticity, 
and of nearly 23 tons at rupture, and a pressure of nearly 21} tons, 
before losing elasticity, and of nearly 274 tons at the point of total 
distension or crushing, thus proving the fact that the extreme 
weakness of wrought-iron in heavy forgings was not due to any 
metallurgical alteration in the constitution of the metal, but to 
changes in its state of aggregation, induced by the process of 
forging, by the long-continued and unequal heating, and by the 
hammering. 

Hence was deduced the conclusion that practically the iron of 
very heavy shafts, forged guns, huge cranks, and other similar 
masses, might be expected to become permanently set and crippled, 
at a trifle above 7 tons per square inch, and to give way by fracture, 
at about 15 tons per square inch by tension, and to completely lose 
form, at pressures of from 15 tons to 18 tons per square inch, There- 
fore it followed that, allowing a deduction of one-half, as sanctioned 
by practice, from the elastic limit of tension and of pressure for the 
margin of safety, the iron of such forged masses should not be trusted 
for impulsive strains, exceeding about 19 tons per square inch of 
tension, and about 4} tons per square inch of pressure, or for passive 
tensile strains of 35 tons per square inch, or for passive pressure 
beyond 9 tons per square inch. 

‘urther experiments demonstrated that in heavy rectangular 
forged slabs of upwards of 12 in. in thickness in the plane of the 
slab, the resistance to all the forces was much higher, and hence 
large cranks, which were usually cut/ out of such rectangular 
forgings, were stronger than the shafts to which they were attached, 
in the ratio of 8 to 6. The physical cause of the difference in 
strength between large cylindrical and rectangular forgings, 
although made of the same original material, was to be found in the 
ditierence of the molecular arrangement. ‘The integral crystals 
of the cylindrical masses were strained, distorted, and partially 
separated, by the effects of hammering in various directions, and by 
the peculiar constraining forces due to contraction in cooling ; 
whereas none of these forces acted to the same extent_upon rectan- 
gular masses ; which were only hammered in three directions, and 
the constraining forces of cooling were all parallel to the faces of the 
parallelopiped, or in three directions only. 

A specia peculiarity noticed in heavy forgings was the sudden 
and extreme inequalities of texture aad of strength found in 
diflerent and even in closely adjacent portions of the same mass, 
producing great uncertainty of result in practice. 

Another peculiar feature was that the rates of extension, or of 
compression, did not move uniformly, but by fits and starts. This 








phenomenon obviously arose from the per sal/um disintegration of 
planes of crystallisation, and their more or less complete separation 
in a crystallised but yet ductile body. This had never been ob- 


tons per square inch, which was less than the average of 





165 








served in fibrous irons, or in those in which the finely-elongated 
crystals were all rolled parallel and in the line of the length of the 
| bar or the sheet. 

| If the original, or integrant faggot bars, from which a heavy 
| forging was built and welded up, had a tensile elastic strength of 
12 tons per square inch, the forged mass itself would have a mean 
tensile elastic strength of only 7 tons per square inch; and, corre- 
spondingly, if the faggot bar had a compressive elastic resistance of 
214 tons, the forged mass itself would range under 18 tons per square 
| inch, 

| Thus, within the limits of practice, the work of passive resistance 
| sustainable by heavy forgings was about one-half that of the faggot 
iron from which they were manufactured ; but at the ultimate point 
of rupture they gave a better result. Heavy forgings were also 
more trustworthy, when exposed to tensile strains in the direction 
of their length, or to transverse strains, as in girders, which ulti- 
mately were resolved into longitudinal strains, than when subjected 
to twisting strains, as in shafts, or to direct pull across the direction 
of length. 

These and other considerations induced attention to the appa- 
rently superior power of puddled steel to support the forces by which 
the ordinary forged masses of wrought iron were fractured, 
especially as by the employment of smaller and lighter masses, 
greater strength in shafts, &c., could be secured. One special pecu- 
liarity appeared to be, that, in the heaviest pieces of this material, 
the internal structure was as fine and close in the grain as it was in 
the smallest bar. The elastic limit was above that of the best 
wrought iron, and the elasticity was so much more perfect, that it 
might be trusted almost up to the elastic limit of about 15 tons per 
square inch, and in forged masses it possessed this strength nearly 
equally in every direction. The range of extension, at the elastic 
limit, was rather greater than that of fibrous hammered bar iron, of 
excellent quality. Beyond the elastic limit, with equal increments 
of strain, its extension did not rapidly diverge and increase, as in 
wrought iron; it slowly increased up to about 20 tons per square 
inch, and gradually and evenly enlarged up to the breaking point, 
which was not reached within 42 tons per square inch, and was 
| often found to reach 48 tons per square inch, 

This puddled steel was not like cast steel, a harsh, rigid, and glassy 
material, which possessed, indeed, enormous cohesion, but yet was 
so rigid and unaccommodating, to forces variable in direction and 
impulsive in character, as to deprive it of trustworthiness in practice. 
On the contrary, puddled steel appeared to combine the great 
strength of cast steel with the ductility and perfect elasticity of the 
best wrought iron, Its resistance to pressure was very remarkable, 
being more than double that of harsh crystalline wrought iron, and 
more than three times that of the best fibrous wrought iron in bars 
or plates. Thus it might be safely used, under a passive strain, or 
load of 20 tons per square inch, after allowing a margin of one-half 
for security. 

Puddled steel would thus evidently become an important practical 
adjunct in the construction of machinery, in building vessels of light 
draught of water, and for artillery of the largest calibre. It 
possessed also the peculiarity of resisting corrosion much better 
than wrought iron plates, and thus had an additional value for ship- 
building. 

An investigation was then entered into of the causes of the mani- 
festly greater strength of the integrant slabs, than of the large 
forgings built up from them; but it was shown that this quality did 
not extend to the boiler plates, which acquired a certain amount of 
rigidity. This was also possessed by the puddled steel, and it was 
anticipated that it would ultimately be extensively employed for 
the boilers, and even for the tire-boxes of the locomotive boiler, 

From this investigation, nothing of a certain character could be 
concluded, as to any fixed relation between the strength and the 
specific gravity of the several sorts of iron experimented upon. The 
weakest irons—those from the heavy forgings —having generally the 
highest specitic gravities, though always lower than their integrant 
faggot bars. Thus it appeared, that specilic gravity was a character- 
istic to which too great importance had, hitherto, been attached, in 
relation to strength both in cast and in wrought iron, It was modi- 
tied, increased, or diminished, by the mechanical operations of manu- 
facture, to an extent far beyond anything that chemical difference of 
constitution produced, and, in reality, it afforded no criterion of 
strength, although in fibrous irons it did afford an index of their 
| degree of extensibility for equal sizes. 

The modulus of clasticity deducible from these experiments, from 
the mean results of the great forgings, was 12,55!,680 Ib., or 
3,771,675 ft. for iron forged in great cylindrical masses. The mean 
specitic gravity being taken at 7,663, the weight of 1 ft. long by Lin. 
square of this iron was 3°3¢ The modulus for great forged ree- 
tangular masses, or slabs $18,079,200 Ib., or 5,478,545 ft. ; the 
specitic gravity being 7,610, and the weight of a bar 1 ft. long and 
1 in. square, 3°30 1b. Both fell far below the modulus for good 
English bar iron, of 7,550,000 ft. as deduced by Tredgolid, or even 
below 6,787,878 ft. as deduced by Edwin Clark from Eaton Hodg- 
kinyon’s experiments. 

The author concluded his paper by recording the obligations he 
was under to Messrs. Horsfall and to Mr. Clay, of the Mersey Steel 
Works, Liverpool, and to the oflicers of the War Department and 
the Royal Arsenal, Woolwich, for the facilities afforded to him dur- 
ing his investigation. 

rhe paper was profusely illustrated by diagrams and specimens of 
iron and puddled steel. 

At the meeting of February 22 some specimens of timber, recently 
imported from the North West Coast of America, were exhibited by 
Mr. J. R. Burnell. It was observed that the quality and dimensions 
| of this timber which came from near Vancouver's Island, and the 
| district bordering upon British Columbia and California, appeared to 
| be such as to justify rather more than the passing notices hitherto 
| given in the technical journals of the metropolis. 

There were now lying in the Commercial Docks between fifty and 
sixty logs of this timber, upwards of 100 ft. in length, and measuring 
at least 22 in. on a side. There was one log in particular, which was 
129 ft. long, die square, perfectly straight and sound, apparently free 
from dead knots or shakes, and measuring 39} in. on the side, at the 
middle of its length. At the butt end it was nearly 1 ft. square, and 
at the taper end it was about 2 ft. 4 in. square ; and it contained 1,3u2 
cubic feet, or upwards of twenty-six loads. ; 

No experiments had been made on the specific gravity, or on the 
strength of this timber; but from the manner in which it floated, it 
would appear that its specitic gravity was about the same as that of 
yellow pine. The strength would appear to be equal to that of the 
best crown Memel, if an opinion might be formed from the way in 
which some planks had been bent, and the conditions of elasticity in- 

| dicated under such circumstances, 

For bridge-building, rooting, and scaffolding purposes, it was sug- 
gested that this North Western American fir would be of great value, 
on account of its length, and its remarkable uniform character. 

Some light spars of the same kind of wood, about 119 ft. long, 
and 15 in. diameter at the butt end, had also been imported from the 
same coas : oe 

The price of the very long spars was at present about six shillings 
per foot cubic; this was high, but no doubt it would hereafter be 
diminished. The price of ordinary lengths was nearly the same per 
foot cube as that of the best crown Memel deals. 

Attention was directed to the number and closeness of the annular 
rings, which indicated that the trees were of slow growth; and it was 
thence inferred that the wood would probably be durable. ‘ 

It was suggested that it would be desirable to make some experi- 
ments of an authentic character on the properties of this timber. 



























Tur Rep Sra.—From meteorological observations made during 
the months of October, November, December, and January, it 
appears that the Ked Sea at that period of the year is not so dan- 
gerous as has been generally imagined. The prevailing winds have 
been from the N.W., but, although violent, they had not impeded 
the navigation. Babelmandel alone was impassale for five days. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
February 22, 1859. 
Tuomas Horktiys, Esq., Vice-President, in the Chair. 


Mr. BAXENvELL directed the attention of the meeting to the fact 
that a fine group of spots is now visible on the surface of the sun ; 
there are also many bright spots or facula, and the general mottling 
of the solar disc is unusually coarse. He stated that Mr. Carrington, 
who had carefully observed the solar spots since the beginning of 
1854, had found that up to February, 1856, when the minimum of 
spot-frequency occurred, the spots were grouped in an equatorial 
zone, within the limits of 20 deg. north and south latitude; but 
immediately after the epoch of minimum a change in the distribution 
of the spots took place, and they have since been arranged in two 
zones, one in each hemisphere, between the parallels of 20 deg. and 
40 deg. Mr. Carrington had also found that spots near the equator 
gave a shorter period of rotation of the sun than those at a greater 
distance. Mr. Baxendell stated that he had lately observed one 
large group in which he had counted twenty-tive separate dark spots, 
and at the same time there were six other groups visible, each con- 
taining from eight to fifteen spots. He also stated that both the 
dark and bright spots, and even the general mottling of the sun’s 
disc, could at the present time be easily observed with telescopes of 
very moderate power. 

The chairman thought it very desirable that photographers should 
endeavour to obtain good images of the sun, and that regular obser- 
vations should be made, by this means, of the sun’s surface. 

Mr. Atkinson inquired whether the comet, visible last year, had 
been observed in the southern hemisphere. Mr. Baxendell stated in 
reply that it had been seen and well observed at the Cape of Good 
Hope by Mr. Maclear, who considered that neither the comet of 
1811, nor that of last year, were equal in brilliancy to that of 1843. 

The chairman considered that the establishment of astronomical 
observations, in localities enjoying a clearer atmosphere than ours, 
would be a very useful measure on the part of Government, but Mr. 
Binney thought that individuals ought not to be deterred from 
observing by the obstacles presented by the murkiness of our atmo- 
sphere. 

Mr. Curtis presented a statement of the fall of rain during the 
year 185x, as observed by his son in the neighbourhood of M 
chester. It appeared that the amount of rain last year was 30-5 
whereas i it was $101 in., and the average for the last sixty- 
four years was 55°562 in, November was an unusually dry month, 
ving been only 1°39 in, whereas the average for that month 
56 in. 

A paper was read by Mr. Thomas Carrick, “ On some Indications 
of Law in the Grouping of Unexplained Cosmical Phenomena.” 

The aim of the author was to show that if the rotation of the 
heavenly bodies is assumed—for the purpose of inquiry—to have 
inseparable relation to their orbit motions, the unexpained cosmical 
phenomena, when analysed with reference to rotation planes, as well 
as orbit planes, present marked evidence of systematic distribution, 
indicating the presence and action of casual law. 

The planes of the solar equator, the sun's orbit in space, and the 
milky way, are considered essential bases of such an analysis. In 
the absence of the sun's orbit plane the analysis is necessarily im- 
perfect. The two known planes intersect each other at two points, 
nearly coinciding with 265 deg. and 85 deg. heliocentric longitude. 

These intersections of the milky way and solar equator plancs, are 
adopted as grouping points, 

The ascending nodes of five planets, when taken on the solar 
equator, are concentrated within an are of 8 deg., covering the 
grouping point at 265 deg.; and two more lie at a short distance 
therefrom, 

The mean ascending node of all planets, planetoids, and comets, 
with direct motion, is at or near this point at 265 deg., whilst the 
greater part of the comets, with retrograde motion, group on the 
opposite point at 85 deg. ‘There is a mean tendency in orbit planes 
to cross the solar equator at 265 deg., and to lie within the lenticular 
zones between the solar equator and the nearest section of the milky 
wav (an angle of about 70 deg). 

Planetary orbits lie nearest the equator plane, and in other orbits 
the successive increase of mean orbit distance from the sun is accom- 
panied with a like successive inerease in inclination—or divergence 
from the solar equator plane—until the comets, which penetrate 
furthest into space, tend to lie in the plane of the milky way. 

A line connecting the two grouping points at 265 deg. and 85 deg. 
is very nearly the mean direction of the major axes of orbits of all 
kinds, when projected upon the solar equator plane; and a con- 
siderable excess in the grouping of major axes is found within 15 
deg. on each side of that line, both in planetoids and comets. 

The perihelion points of all major axes, except retrograde comets, 
are grouped in very marked preponderance on the point > dew., 
whilst a similar excess of perihelia of retrograde comets is found on 
the opposite point at 265 deg. 

If rotation is assumed to have a cosmical value, the action of the 
sun and planets on each other ought to be polar in character; and 
if so, the major axis of an elliptic orbit, and the axis of rotation of 
the planet, should tend to have a common determinate general direc- 
tion in space. It appears that when the axis of rotation of each 
planet, and the major axis of its orbit are both projected perpen- 
dicularly upon the plane of the solar equator, there is a very re- 
markable tendency to absolute coincidence in several cases ; and with 
only Uranus and Neptune — the planets with retrograde rotation—as 
decided exceptions. 

The poles of all the plan ts are within 30 deg. of the milky way. 
A great cirele drawn through the position of the sun's poles and the 
points at 265 deg. and 85 deg. will pass through or near the poles of 
all the planets. ‘The two most distant lie on the milky way. 

In contirmation of the importance of cosmical rotation, are many 
well-known facts in which mathematically exact relations subsist 
between planetary rotation planes and satellite orbit planes. 

In attempts to account for exceptional phenomena, cosmical 
rotation has frequently been assumed as the basis of polar relations 
between the sun and comets. 

In the sciences of the imponderable elements are known pe ‘turba 
tions whose periodic time coincides with changing polar aspects of 
the sun and earth—and atomic rotation and consequent polar action 
lie at the root of the best accredited theories of science. 

Vatil the importance of cosinical rotation is duly recognised it 
will be found impossible to co-relate physical astronomy either with 
the sciences of the imponderable elements on the one hand, or the 
residual phenomena of the universe on the other. 

Centuries must elapse before the plane of the orbit of the solar 
system in space can be determined by direct observation. A method 
was indicated by which the intersection of that plane on the solar 
equator might possibly be determined though the universe problem 
of perturbations.” 

It is based upon known mathematical relations existing in the 
system of Jupiter. 







































Wreck or A Preven Bero.—Tae Natioxar Lire-noat.—Pan- 
stow, Marcu &,—This morning, during a heavy gale from N.W., 
the brig Gouzalve, of Nantes, got embayed near this place in running 
for Padstow Harbour, She was caught while running over Stepper 
Point and carried by the ebb tide and heavy sea over Doom Bar 
Sand. The life-boat of the Royal National Life-boat Institution, 
stationed here, was immediately got atloat, and proceeded to the ship. 


Before reaching the wreck the heavy seas rolled several times into | 


the life-boat, and when alongside the wreck she was repeatedly filled 
by the surf, but no sooner was it in her than it was instantly self- 
ejected. The gallant and experienced crew were however deter- 
mined, with God's blessing, to accomplish their humane object or 
perish in the attempt. Fortunately their perseverance was crowned 
with success. and one by one the foreign shipwrecked crew, con- 
si ting of seven men, were taken into the life-boat and afterwards 
safely brought on shore, amidst the aeclamatiens of the people. 


| the Atrio formed, in which the subsequent eruptions of eighteen 


GEOLOGICAL SOCIETY OF LONDON. 
February 2nd, 1859. 
Professor J. Pumas, President, in the Chair. 


The following communication was read :— 

“On the Mode of Formation of Volcanic Cones and Craters.” By 
G. Poulett Scrope, Esq., M.P., F.R.S., F.G.S. : 

The author commenced by saying that he should not have referred 
again to this subject, already brietly treated by him in a paper read 
to the society in April, 1856, had it not been that Baron Humboidt, 
in the recently published fourth volume of his ‘“ Kosmos,” applies 
the whole weight of his great authority to the support of the theory 
of upheaval in contradistinction to eruption as the vera causa of 
volcanic cones and craters—a theory which the author, with Sir 
Charles Lyell, M. Constant Prévost, and many others, believes to 
be not merely erroneous, but destructive of all clearness of appre- 
hension as to the character of the subterranean forces, and the part 
which volcanic action has played in the structural arrangement of 
the earth's surface. 

Ile showed, by reference to the works of Spallanzani, Dolomieu, 
Breislak, &c., that the early observers of volcanic rocks and pheno- 
m‘na, together with the unscientific world, looked upon volcanic 
cones and craters, whether large or small, as the result of volcanic 
eruptions ; but that of late years a new doctrine had been propagated 
by MM. Humboldt, Von Buch, Elie de Beaumont, and Dufrenoy, 
which denies altogether that volcanic mountains have been formed by 
the accumulation of erupted matters, and attributes them solely to a 
sudden * bubble-shaped swelling-up” of pre-existing horizontal strata 
—the bubble sometimes bursting at top and then leaving its broken 
sides tilted up around a hollow (elevation-crater). 

The author expressed his belief that this notion originated in 
Baron Humboldt’s account of the eruption of Jorullo, in 1759, in 
which (as the author showed in his work on volcanoes of 1825) a 
great error had been committed—the convexity of the Malpais and 
its tive hills being simply a bulky bed of lava poured out on a flat 
plain from five ordinary cones of eruption, and the * hornitos” common 
*fumaroles” coated over with black mud produced from showers of 
volcanic ashes mixed with rain-water. But the idea of a “ bladder- 
like swelling-up” of horizontal strata into volcanic hills being thus 
started by M. von Humboldt, it was further extended by M. von 
Buch ; and hence arese the “ elevation-crater” theory. 

The author next proceeded to show the inconsistencies of the 
advocates of this theory, who disagree among themselves as to the 
extent to which they apply it—MM. Humboldt, von Buch, and 
Dufrénoy asserting both Somma and Vesuvius, the Peak of 
Teneriffe, and all Etna, to be solely due to sudden upheaval, while 
M. de Beaumont declares Vesuvius, the Peak, and the upper cone 
of Etna to be the products of eruption only. Again, while, except 
M. Dutrénoy, all admit the minor cones and craters of Etna, 
Vesuvius, Lanzarote, and Central France to be eruptive, all declare 
the similar cones and craters of the Phlegriean tields to be due only 
to upheaval. They offer no reliable test by which upheaved can be 
distinguished from eruptive cones; or, when they attempt this, differ 
again from one another, and even from themselves. Thus, von Buch 
considers the extreme regularity of the slopes of Etna a proof of its 
upheaval. M. de Beaumont asserts regularity of outline to be the 
distinguishing feature of an eruptive cone, and yet declares the 
upper and the lower portions of Etna, which are its least symmetri- 
cal parts, to be of eruptive origin, and the intermediate cone, the 
slope of which is extremely regular, to have been upheaved! In 
respect to the tuff-cones and craters of the Phlegrwan fields, the 
series from Somma to the Monte Nuovo is so evidently of similar 
character, that, to avoid classing the first as an cruption-cone, the 
upheavalists have been driven to deny that the Monte Nuovo itself 
was the product of eruption, and even to assert that it existed in the 
Roman era, and was oniy sprinkled with a few asies by the eruption 
which, from all contemporary authorities, threw it up in two days 
of the year 1538! ‘The author describes the circular anticlinal dip 
of the strata of the Monte Nuovo and other tuff-cones of the Campi 














Phlegrwi as utterly inexplicable upon the theory of upheaval, while 
it is the natural result of the fall and accumulation of fragmentary 
materials projected upwards by eruptions. 

He then disputes the truth of M. de Beaumont’s dogma, that lava 
cannot consolidate into a solid bed upon a slope exceeding 5 or 6 deg., 
and shows, from numberless instances in Auvergne and the Viva- 
rais, on Etna, Vesuvius, Teneriffe, &c., that bulky beds of lava have 
congealed on steep slopes, in some cases, as for example in that of 
Jorullo itself, in the form of a massive promontory projecting far | 
from the side of the cone from the crater of which it issued ; in 
others, when liquidity was at the minimum, in that of a dome or bell 
(Bourbon, Puy de Dome, &e.). In regard to Etna he leaves M. de 
Beaumont’s misrepresentations of fact to be dealt with by Sir C. Lyell, 
only remarking that, on M. de Beaumont’s own showing, the portion 
of Etna which he supposes to have been upheaved is positively 
“encrusted with a coating of lavas.” 

The inapplicability of the elevation theory to the Cantal, Mont Dore, 
and Mezene in France, is then shown, inasmuch as, by M. de Beau- 
mont’sown admission, the angle of slope of their basaltic and trachytic 
beds is even less than that of the recent and acknowledged lava-tiows 
in the same district. Finally, he asks what has become of the pro- 
ducts of the repeated eruptions of voleanves, if they have not accumu- 
lated in the course of ages into the mountains which we tind there, 
composed of irregular alternating beds of lava and conglomerate just 
such as we see to be erupted from the central oritices ? 

The author next shows that the upheavalists have no correct idea 
of the mode of formation of craters, which are not formed, as they 
assert, at one blow, by a single explosion, like the bursting of a bubble, 
or of amine of gunpowder, but by the repetition of explosions or 
flashings of steam from the surface of ebullient lava within the 
voleanic vent (like those of a colossal Perkins’ steam-mortar), con- 
tinued for weeks and months, or more, by which the mountain is 
often ultimately eviscerated, its summit and heart being blown into 
the air, and scattered in fragments or ashes around—not foundering 
into the cavity and remaining there, as they represent. He instances 
the great crater of Vesuvius formed under his eyes in 1822 by 
explosions lasting twenty days; and judging from the quantity of 
fragmentary matter then ejected and falling around, comparing it 
with the far greater quantities thrown up occasionally by eruptive 
paroxysms in other quarters of the globe, he asserts his belief that in 
the latter cases craters may be, and are, formed of several miles in 
diameter, nothing remaining of the whole mountain except the wreck 
of its base, as we see in Santorini, the Cirque of ‘Teneritle, and so 
many other circular clif-ran surrounding extinet or active 
volcanic vents. He expresses his astonishment that Von Buch and 
Humboldt should have supposed Vesuvius to have “sprung up like a 
bubble in one day, just as we'now see it,” in the year 79 A.p., and 
not to have increased since; and shows that even within the last 
hundred vears great changes have taken place in the form of that 
mountain, and that the relation of Pliny of the phenomena witnessed 
by him is inconsistent with the idea of upheaval, and demonstrative 
of the occurrence of an eruptive paroxysm by which the upper 
part of Somma was blown by degrees into the air, and the crater of 



































centuries have raised up the cone of Vesuvius. 

In recapitulation, the author declares that the characters of all 
volcanic mountains and rocks are simply and naturally to be ae- 
counted for by their eruptive origin, the lavas and fragmentary 
matters accumulating round the vent in forms determined in great 
degree by the more or less imperfect fluidity of the former, which, as 
in the case of some trachytic lavas, glassy or spongy, may and do 
congeal in domes or bulky masses, immediately over, or in thick 
' beds near the vent, or, as in that of some basaltic lavas, may tlow 
over very moderate declivities, to great distances; and consequently 
that the upheaval or elevation-crater-theory is a gratuitous assump- 
tion, unsupported by direct observation and contrary to the evidence 
of facts. He concludes by representing its gontinued acceptance to 
be discreditable to science, and an impediinent to the progress of 
|} sound geology, inasmuch as false ideas of the bubble-like intiation, 

at one stroke, of such mountains as Etna or Chimborazo must seri- 




















ously affect all our speculations on Geoiegical Dynamics, and on the 


nature of the subterranean forces by which ot} i 
« t ) ler mountain rang 
or continents are formed. - 





February 23, 1859. 
L. Horner, Esq., in the Chair. 


tICHARD TRENCH, Esq., of the Geological Survey of Great Betain: 

William Francis, Ph.D., F.C.S., Alton Lodge, Richmond, and Zed 
Lion-court, Fleet-street; the Rev. Thomas Wilkinson Norwooe 
34, Park-place, Cheltenham; John Johnes, E 
Llandeilo ; and John Bainbridge, jun., Esq., F 
were elected Fellows. 

The following communications were read :— 

1. “On the Occurrence of Liassic Deposits near Carlisle.” 
E. W. Binney, Esq., F.G.S. 

The author's attention had been drawn by Mr. Richard B. Brock- 
bank, of Carlisle, to the district lying between Carthwaite, on the 
Carlisle and Maryport Railway, and the Solway, especially about 
Aikton and Oughterby, as containing a limestone, supposed to be- 
long to the coal-measures, but found by Mr. Brockbank to contain 
an ammonite and other fossils, which he thought to be liassic. Mr 
Binney subsequently went over the district with Mr. R. B. Brock- 
bank, and found that, although the country is thickly coated with 
boulder-clay or till, yet lias-limestone and shales were observable in 
several spots, in wells, streams, &c., especially at Quarry Gill 
Fisher's Gill Farm, and in Thornbybrook, south-east of Aikton. 
Gryphea incurva and other Gryphee, with oysters and ammonites, 
characterise these beds. The area occupied by the lias is known to 
extend under the rising ground lying between Crofton and Orton 
on the south, and the Solway on the north, comprising Aikton. 
Thornby, Wiggonby, Oughterby, and probably other places on the 
rising ground between the Carlisle and Maryport and Carlisle and 
Port Carlisle Railways. 

This paper was illustrated by specimens of the lias, forwarded 
by Mr. E. W. Binney. | 

2. “On the Fossils of the Lingula-flags or Zone Primordiale.— 
1. Paradoxides and Conocephalus from North America.” By J. W. 
Salter, Esq., F.G.S., of the Geological Survey of Great Britain. 

After brictly noticing the relations of the ** Zone Primordiale” in- 
stituted by M. Barrande, the author described the remains of a large 
Paradowvides sent from the vicinity of St. John’s, Newfoundland, by 
Mr. Bennett. ‘The fossil belongs to a new species of Puradozxides 
the largest yet known (9} in. broad), and termed P. Novo-repertus 
by Mr. Salter. A new species of Conocephalus, from Georgia, was 
also described from a specimen brought to England by Dr. Feucht- 
wanger, and placed in the Great Exhibition of 1851; it is named 
C. antiquatus by the author. As these two genera have as yet been 
known only in the “ Zone Primordiale,” Mr. Salter regards the 
above-mentioned specimens as indicative of the existence of that 
geological formation in the countries here mentioned. 

The author also referred to an obscure specimen of Asaphus, from 
the “Calciferous sand-rock” of Canada, which he once, but on in- 
sufticient grounds, published as a Paradovides. 

| The specimens alluded to in the paper were on the table. ] 

3. “On a new Species of Dicynodon (D. Murrayi) from near 
Colesberg, South Africa.” By Professor T. H. Huxley, ¥.R 
Sec. G.S. 

For the original specimen from which Professor Huxley first ob- 
tained (in the spring of last year) evidence of the existence of this 
species he was indebted to the Rev. H. M. White, of Andover, who 
subsequently put the author in communication with the discoverer 
of the fossil, Mr. J. A. Murray, and the latter gentleman having 
written to his father, resident in South Africa, obtained for Professor 
Huxley a large quantity of similar fossil remains. One specimen in 
particular, having been carefully chiselled out by Mr. Dew, aftorded 
a complete skull of this peculiar and previously undescribed species 
of Dicynodon. 

The author described the distinctive features of this skull in de- 
tail. Dicynodon Murray is distinguished from all the already known 
species by the following characte 

1. The plane of the upper anterior face of the nasal and premaxil- 
lary bones would, if produced, cut that of the upper face of the 
parietal at an angle of about $0 deg. 

2. The supratemporal fossx are much longer from within outwards 
than from before backwards, owing partly to the shortness of the 
parietal region. 

3. The alveoli of the tusks, the transverse section of which is cir- 
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| cular, commence immediately under the nasal aperture, and extend 


forwards and downwards parallel with the plane of the nasal and 
upper part of the premaxillary bones, and do not leave their sockets 
until they have passed beyond the level of the posterior end of the 
symphysis of the lower jaw. 

4. The nasal apertures are altogether in front of the orbits. 

5. The length of the upper jaw in front of the nasal apertures is 
certainly equal to one-third, and probably to one-half, the whole 
length of the skull, which is between 6 in. and 7 in. 

6. The os quadratum is about half as long as the skull. 

These peculiarities are regarded as sufficient to distinguish Dicyno- 
don Murrayi from all others, and the author stated that he should 
reserve the description of many other anatomical features, which are 
probably more or less common to other dicynodons, such as the 
bony sclerotic, the bony interorbital septum and vomer, the charac- 
ters of the humerus, of the pelvis, and of the ribs, for another paper, 
in which other dicynodont remains will be considered. 

The specimen illustrating the paper was exhibited by Professor 
Huxley. 

4. “On the Coal found by Dr Livingstone at Tete, on the Zam- 
besi, South Africa.” By Richard Thornton, Esq. 

| Forwarded from the Foreign Oftice by order of Lord Malmes- 
bury. 

Mr. Thornton states that this coal is free-burning ; showing no 
tendency to cake; containing very little of either sulphur or iron, a 
large proportion of ash, but only a little gaseous matter. The result 
of the trial (made in the steam-launch) of this coal, and its appear- 
ances, favour, inthe author's opinion, the idea that the coal,when taken 
from a deeper digging (that which Dr. Livingstone had sent was 
collected at the surface of the ground), will probably contain less 
ash and a little more gascous matter. 








Great Rawway Receirrs.—The receipts of the Paris, Lyons, 
and Mediterranean line, now between £60,000 and £65,000 a-week, are 
probably the heaviest of any line of railway in the world, exceeding 
by £3,000 to £5,000 weekly those of the London and North- 
Western. The receipts of the Northern, the Eastern, and of the 
Orleans Railways of France are for each about £40,000 weekly. The 
united length of the Paris and Mediterranean lines is 841 miles, or 
50 miles more than that of the London and North-Western. 

Tue American Ocean Matt Service.—The Liverpool, New 
York, and Philadelphia Steam Company have for nine years carried 
on a regular service without a subsidy, and during the last two have 
conveyed no less than 22,500 passengers. Yet an offer lately made 
by them to carry her Majesty’s mails for ocean postage, and to do 
their work under the Cunard contract time was refused, and the 
directors, moreover, were informed under date the 9th of November 
last, that ** when a new postal service is about to be established by 
Government, it is the practice to invite tenders by public advertise- 
ments, thereby affording to all parties the opportunity of competing 
for such services, provided they conform to the required conditions.” 
Nothing could have been more officially correct or impressive than 
this intimation, but the manner in which the proposed grant to the 
Galway line is about to be made, shows that it is not to be fulfilled. 
Again, the Montreal Ocean Steamship Company have a line of mail 
steamers between Liverpool and the ports in the St. Lawrence, which 
has been established three years, and after April next is to perform 
a weekly passage from Liverpool to Quebec. They enjoy a subsidy 
of £300 a voyage from the Canadian Government, but the British 
Government pay them nothing, although carrying the British mails. 
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LIVERPOOL POLYTECHNIC SOCIETY. 
7 1 meeting of this society was held on the evening of the 
a a Ge Reval Institution, Colquitt-street. Maxwell Scott, 
7 ied the chair. - 
ET large numb? of new members were admitted during the transac- 


tion of private business. 
COAL: ITS PRODUCTS AND USES. 
Mr. T. R. Arnott read the paper for the evening, on the above 


subject. He said :—Like the surpassing blessings of air and water, 
al has become a common thing. Little do people reflect how much 


its agency has done for mankind, and for Britain in particular, in 
making us the world’s workshop. Without its aid, where would be 
that mighty bridge of boats, spanning the stormy Atlantic, and, 
indeed, pouring in intelligence and traffic from every land? Where 
those wondrous and wonder-working unwearied steam horses, power- 
fully but gently fabricating those delicate vegetable fibres with 
which we can now clothe ourselves at as many pence per yard as 
cost the men of the last century shillings ? Even war has harnessed 
this grand agent of heat and power to make her carnage more sure 
and deadly. Coal is emphatically the food and mainspring of 
industry. Dr. Livingstone gave expression to his view of the future, 
when, on discovering coal and iron on the banks of the Zambesi, he 
said, ‘‘ These will make Africa great.” It is a grand desideratum 
that coal is so abundantly spread over the world; and ene great 
cause of the future expansion of steam power will be the greater 
facilities of frequent coaling, thus saving displacement of cargo, and 
economy in transport and cost. 

Since the days when faggots were sold through the streets of 
London, the mining of this, the essential comfort of life, has become 
a vast source of wealth and employment to Britain; and its extend- 
ing appliances to generate steam power both by sea and land, of late 
years, has stimulated its production to no less a quantity than 
66,000,000 tons, until some of our mines extend far under the ocean, 
and others have attained a depth rivalling the elevation of the 
Cheviot Hills; and in South Wales it is estimated that there are 
more than 1,200 square miles of coal. Our seaboard districts have 
been long worked, but now the mines are running into the interior, 
and the supply seems to be outrunning our wants, notwithstanding 
the forebodings of exhaustion by many. 

The coal fields of Britain cover an area of 12,000 square miles, 
producing annually 63,000,000 tons. And I cannot give a better 
impression of the immensity of the trade than by stating that in 
Manchester, and in the district within a radius of twenty miles, 
there are estimated to be 1,200,000 horse-power, consuming per day 
30,000 tons of coal, equal to 9,090,000 tons per annum. In the 
manufacture of salt, &c., about 3,000 tons per day are consumed, equal 
to 950,000tons; inthe transatlantic steamers from Liverpool, &c.,2,200 
tons, equal to 700,000 tons per annum; and in the manufacture of 
gas and smelting ores, at least 10,000,000 tons more. The total 
export of coal from Britain in 1858 was 6,078,000 tons, and the rise 
of our port owes much to this trade. 

Next in importance are the coal deposits on the continent of 
America, which are of immense extent, the United States field con- 
taining 130,000 square miles, and that of the British provinces 18,000 
square miles. The Alleghany bed covers 150 square miles, and is 
believed to be the former bed of a lake, the head waters of five large 
rivers—the Alleghany, the Genesee, the Susquehanna, the Chesa- 
peake, and the St. Lawrence —being all within an area of tive miles. 
The Maryland bed, too, lies in an upland valley, twenty miles long 
by four broad, and is 1,500 ft. above the tide waters of the Chesa- 

ake. In the Schuylkill district alone of Pennsylvania there are 
now 140 collieries, mining annually 4,000,000 tons. The annual 
product of the anthracite mines in Pennsylvania, which in 1824 was 
only 9,500 tons, has reached 6,750,000 tons; and from their proximity 
to the West Indies, the Gulf of Mexico, and Brazil, the Americans 
are now competing with us in the supply of fuel to those countries, 
as well as on the Pacific coast. 

On the continent of Europe the chief coal fields are in Belgium, 
France, and Prussia. 

The various properties of steam-generating, gas-producing, and 
oil-giving coal were then gone into. 

After some further statistical details, in elucidation of this portion 
of his subject, Mr. Arnott concluded with some practical sug- 
gestions relative to the smoke nuisance, and sanatory regulations for 
its prevention. 

Mr. Hill quoted a statement from the Mining Journal, to the effect 
that in 1820 the United States produced only one ton of coal per 
day, whereas last year the yield, in round numbers, was 14,000,000 
tons, or about 40,000 tons per day. The growth of the United States 
in this respect was certainly equal to that of Great Britain. 

The thanks of the society were voted to Mr. Arnott for his com- 
munication. 





Cotiision EXPERIMENTS ON A Frencu Rattway.—An experi- 
ment has been just made on the Vincennes Railway upon a new 
buffer (para-choc), calculated to neutralise, or lessen in a consider- 
able degree, the etfects of a collision between two trains, by means of 
leaden discs of a certain thickness. Six trucks, with loads of 7,000 
kilogrammes of sand and balk, were placed on the line: three were 
left stationary at a certain point, and the others were driven into the 
former by a locomotive at the rate of thirty to forty kilometres per 
hour, which stopped on the line after it had given the necessary 
impulse. The shock was terrible: the loads of sand and timbers 
were in some measure scattered about, but not so much as was ex- 
pected: five of the wagons were fractured, got off the rails, and 
came to a stand-still almost immediately; the sixth ran on by itselr 
for about 100 metres, and did not appear to be much injured. Some 
of the persons present were of opinion that the passengers in the 
third wagon of the train run into would have received only a severe 
shock, without serious consequences. We think, however, that in 
order to have a more correct idea of the efficacy of M. Guerinot’s 
para-choc, one experiment is not sufficient. Let him make a series 
of trials with real carriages—not with real people, of course. — Builder. 


Lorp Srarrorp's STEAM CarrtAGe.—On Monday last, Lord 
Stafford and party, comprising Lord Vane, Lord Sefton, and Mr. 
Ellice, made another trip with the little engine from Buckingham to 
Wolverton. His lordship drove and steered; and although the roads, 
from constant rain, were very heavy, they were not more than an 
hour in running the nine miles to Mr. McConnell’s residence, Old 
Wolverton, exclusive of stoppages. This is now the third trip the 
engine has made from Buckingham to Wolverton and back, twenty 
miles, besides other runs. His lordship and Mr. McConnell have 
both repeatedly admitted that it is guided with the greatest ease and 
precision ; in fact, Lord Sefton, who had not travelled with the engine 
before, drove it several miles on this occasion. It runs easy, being 
mounted on springs, and quiet, excepting the roar of steam from the 
blast-pipe ; and as this can be shut off at will, but little difficulty has 
yet been experienced in meeting horses. The engine is of 
5-horse power, having a pair of 3-in. cylinders, 9-in. stroke, 
worked to 110 Ib. pressure, 3-ft. driving wheels, geared by a fine 
rege chain on one side; velocity of load 2-5 to piston 1. It 

as a flue and tubular boiler, giving 31 ft. of heating surface. 
The frame is formed of two tanks, containing forty-two gallons 
of water. The front wheel is placed between them at one end, 
the other end forming a coal store, with boiler above; an ainple 
seat for three is provided in front, quite distinct from the engine—the 
crank shaft, &c., being underneath the chimney, is at the back end 
as far from the passengers as it can be—and a seat for the stoker also. 
Its weight is 19 ewt. 2 qrs., Which mounts up to 30 ewt., with full 
load of passengers, water, and coal; it consumes 6 Ib. to 7 Ib. of coal 
per mile, and evaporates one gallon of water per minute. It was 
designed by the maker, Mr. Rickett, to run at a speed of ten miles 
per hour ; one mile in five 


speed has been attained, at which it is perfectly steady, the centre 
not more than 2 ft. from the ground. ~ 


of gravity being 





minutes has been observed, though a higher | 





ASSOCIATION OF FOREMEN ENGINEERS. 


Tn London Association of Foremen Engineers held their ordinary 
monthly meeting on Saturday night fast, at eight o'clock, Mr. | 
Joseph Newton, of her Majesty’s Mint, in the chair. 

After a lengthy introduction, Mr. Newton said:—“ For the last 
half-century ‘mechanical knowledge’ and ‘mechanical invention’ 
have, as twin sisters, gone on opening new courses on the road of 
civilisation, and extending the prosperous dominions of commerce to 
the very ends of the earth. Those among us who have passed 
the meridian of life, and who have lived and moved, as it 
were, in a mechanical atmosphere, can at once recall the won- 
drous improvements in their own day of mechanical appli- 
ances. Mechanical science is, indeed, exercising at this 
hour an universal sway—its infl e is t led. It has 
developed itself in almost every variety of form which the mind 
can conceive, and yet every day—every hour—presents to us some- 
thing mechanically new. If unhappily at this juncture the spirit of 
war is brooding over the council tables of the great states of Europe, 
and the inexplicable man who at present holds France in his iron 
grasp is contemplating schemes of aggrandisement and of conquest 
elsewhere, why still mechanical genius and skill have to be courted. 
It is in no spirit of glorification that we say that the issues of war 
are controlled in these days by mechanical ingenuity. Much rather 
would we that the intelligent and clever mechanics of England were 
engaged in the construction of machines which should add to the 
comforts, the conveniences, and the happiness of mankind, than in 
devising implements each more wondrous than the other for com- 
passing the destruction of their fellow-men. Regretting this perver- 
sion of the scientific intellect of the country, we vet must admit 
its power. The reconstruction of the British navy, which means the 
conversion of every British ship of war into a steamship, is some- 
thing like evidence of the “influence of mechanical science on the 
age in which we live;” and the stronger does that evidence become 
when we know that the French navy is being also “ reconstructed ” 
in the same sense. The word “steam,” indeed, conveys to almost 
every mind an epitome of mechanical histoty. From the date of its 
introduction as a réal motive power may be reckoned the rise and 
progress of mechanical knowledge and mechattical invention. The 
moral revolutions effected by steam in the habits, manners, thoughts, 
acts, and characters of the inhabitants of the globe are almost as 
numerous as the physical revolutions of the wheels to which it indi- 
rectly gives motion. Steam is used, we kitow, with great profit 
expansively—who shall estimate, however, the extent to which 
steam has expanded the minds of man? If mechanical science and 
mechanical men exert influences of great importance, it is the steam 
engine which originally gave the necessary inspiration ; and to talk 
of those influences, without mentioning their source, would be 
unjust. Let us give our tribute of praise to our Watts and our 
Stephensons, those parents of the mechanical men of to-day. 

“ Supposing it were possible for the members of this association to 
rest from their arduous and never-ceasing duties, and to make a 
tour through what are called the manufacturing districts of 
England—those hives of human industry, where the hum of ma- 
chinery never ceases, and where human bees are ever engaged in the 
creation of honey—or, more properly, money—for the millocracy to 
enjoy; if they could do so they would be surprised to see the 
in numerable varieties of machines for accomplishing every imaginable 
object, and at once admit the extraordinary influence of mechanical 
science devoted to practical purposes. We know that in the world 
of nature there is much to charm, and the beauties of nature have 
attractions for all. The botanist who goes forth into the woods and 
the fields in search of floral gems is pleased beyond measure when 
he discovers some new plant or peculiarly-shaped leaf, and he 





straightway records in his note-book a description of its charac- 
teristics. So to the entomologist—the wing of a butterfly or the 


eye of a moth are precious jewels in his eye. The inquirer into 
mechanical progress may hope for equal gratification—he will every- 
where find food for his mental appetite. In the combinations of 
mechanical elements, and the embodiment of great inventions in a 
tangible useful form, he will see the indirect proofs of the exist- 
ence of the Great Creator who made the universe and sustains it by 
fixed laws. If the student of nature traces the hand of the Deity 
in the painting of a flower, or in the formation of the wing of a 
bird, so may the student of mechanics in the workings of those 
natural laws which govern the action of every machine that leaves 
the hands of the inventor. 

“There can be no place on the wide earth's surface so well fitted for 
pursuing ssochaties studies as Great Britain. It would seem 
as if Providence indeed had intended it for the world’s workshop, in 
a mechanical sense. Its geological forniation tends to make it the 
very school of the mechanical arts. Rieh in coal and iron—the 
literal bases of England’s commercial greatitess—we cannot fail to be a 
mechanical nation, nor our mechanical met to exercise vast influence. 
Forth from our towns and villages go the workers—the sturdy and 
the strong workers—to obtain from the bosom of the soil the raw 
material, and to convert it, by the ordeal of fire, and by such other 
means as chemists and men of science have devised, into the sub- 
stance of which machines may be made; and then advance the in- 
ventor with the skilful mechanic, and they work, the one with the 
head and the other with the hands, until the creation of the mind 
of the theorist gets vitality at the hands of the practical man. 
Thanks to this continual overflow of thoughtful ingenuity and of 
plodding practice, the tide of mechanical improvement is ever im- 
pelled forward, and labour-saving machinery promises to release 
from manual drudgery in time the whole human race. It would be 
a task of enormous magnitude to chronicle the mechanical inventions 
of the fifty-nine years of the present century ; and the cry is still they 
come. 

“T feel, gentlemen, that a volume might be written upon the theme 
which I have selected, and then enough would not be said to do 
justice to it. The scientific press of England, which forms so admi- 
rable a medium for the promulgation of mechanical knowledge, is a 
proof of the paramount influence of mechanical science to mechanical 
men. ‘There, upon our table before me, lie Tue Excrnrer, the Ar- 
tizan, the Practical Mechanic's Journal, the Mechanic's Magazine, and 
Newton's Journal of Arts, all bearing eloquent testimony to the truth 
of what I have, I fear, been quite unable to demonstrate myself, and 
I subpeena these able publications to support me and supply my 
shortcomings. 

“Gentlemen, before resuming my seat, I trust that you will allow 
me to say a few words further, and they touch rather upon our own 
peculiar interests. I am exceedingly anxious that we should come 
from “under the cloud,” which hitherto has prevented employers 
seeing us as an association in a proper light. I would have it go 
forth to them that there is no subject ever touched upon at 
our meetings which is not as much discussed with a view to 
their interests as our own—no meeting at which we would not 
gladly see them present. The association claims their countenance 
in every way. Members of it must become better men, and 
therefore better servants, and masters must thereby profit. They 
ought not to regard it with coldness; it does not deserve such a fate. 
I trust that employers generally will reconsider the matter and see 
more clearly in what way this society works. It is exceedingly im- 
portant to us that this should be so; and the subject—I say it most 
respectfully—is not an unimportant one to them. 





“TI trust, moreover, that we may be enabled to create a Benevolent 
Fund—apart from our general funds—and from which relatives of | 
deceased members might obtain a larger share of assistance than is | 
now afforded. A committee, I think, might well, after the painful 
lesson of the last few months, be appointed to consider the best 
means of doing this. At the same time a Library Fund might well 
be thought of, in order to make the library more worthy of us. These | 
einen, T know, are not included in the subject of discussion to-night, 
but they are of some consequence, and, properly thought over and 
arranged, may add something to the influence of the mechanical men | 
who form the Association of Foremen Engineers.” 

Mr. Newton was rewarded for his paper by a vote of thanks from 
a large audience, and the secretary announced that Mr. Keyte would 
prepare one for the April meeting. 





QUALIFICATIONS FOR THE EAST INDIA ENGINEER 
ESTABLISHMENT. 

TWENTY-FOUR junior appointments in the Engineer Establishment, 
and twenty four junior appointments in the Upper Subordinate 
Establishment of the Department of Public Works in India, are 
announced as open to public competition. Candidates for appoint- 
ment must be under twenty-two years of age, and must have parsed 
hot less than three years as articled pupils to a civil engineer, On 
all these points they must be provided with satisfactory certiticates 
and must also produce testimonials of good moral character and 
conduct from the engineer to whom they have been articled, as well 
as certiticates from the examining physician to the India-office of 
their being in a fit state of health for service in India. On applying 
with these documents at the Department of Public Works, India 
House, on or before the 3rd of May next, the names of the candidates 
will be registered, and they will be authorised to present themselves 
for examination at such place as may be appointed, on the 1uth of 
the same month of May. The subjects for examination, and the 
maximum number of marks to be awarded for proticiency in each, 
will be the following :— 

English and Anglo-Indian history and geography, 50; Algebra, 60; 
Euclid ist, 2nd, 8rd, 6th, and tirst 21 propositions of the 11th Book, 
80; mechanics (statics and dynamics), 130; hydrostatics and hy: 
draulics, 130; making working drawings of machinery, and platis, 
elevations, and sections of buildings, 120; framing of estimates and 
specitications from given plans ahd data, 70; projects for bridges, 
locks, dams, roads, and other engineering works, 120; trigono- 
metrical surveying, comprising plane trigonometry and traversing 
with the theodolite, 120; land surveying with compass and chain, 
and plotting from a field book, 60; levelling and use of the instru- 
ments employed, 60; total, 1,000 marks. No candidate will 
be passed who shall not obtain more than 6 marks, but the 
twenty-four who shall obtain the highest number bevond 600 
will be ranked by the examtiners in the order of the numbers they 
may respectively obtain, atid will be appointed “ Probationers of the 
First Class.” "The attecessful candidates thus nominated will be 
entitled, in the ord¥t of their relative proficiency, to select to which 
Presidency they will proceed, provided that nor more than twelve 
proceed to Bengal, not more than six to Madras, nor more than six 
to Bombay. Each nominee, within a month after passing his ex- 
amination, must sign a covenant, describing the terms and conditions 
of his appointment, and within six weeks of passing must be pre- 
pared to embark for India, a free passage having previously been 
provided for him. Any nominee not being prepared to embark 
within the prescribed six weeks will forfeit his appointment. 
Otherwise he will be allowed pay, at the rate of 170 rupees a month, 
from the date of his embarkation. On arriving in India he will be 
placed in a Civil Engineering College, or in such other educational 
institution as the local government may appoint, in order to acquire 
a colloquial knowledge of one of the native languages, and to receive 
further instruction in his profession. While thus studying he will 
be allowed free quarters, in addition to his monthly pay. When 

ronounced sufficiently qualified by the president of the college or 
institution, he will be transferred to the effective establishment of 
the Public Works Department, with the rank to which his attain- 
ments may entitle him, and with all the rights and privileges apper- 
taining to that rank in respect of pay, promotion, furlough, retiring 
— &e. Candidates for appointment to the Upper Subordinate 
establishment must produce certilicates of having passed not less 
than three years under a civil or mechanical engineer, or in some 
trade connected with engineering, together with certificates of 
moral character and conduct, and of constitutional titness for service 
in India, corresponding with those required from candidates for the 
Engineer Establishment, On applying with these documents on or 
before the 3rd of May next, their names will be registered, and they 
will be authorised to appear before the Board of Examiners on the 
12th of the same month. The subjects of examination, and the 
maximum number of marks assigned to each, will be the following :— 
English language, 25; arithmetic, 50; mensuration of planes and 
solids, 90; framing of estimates, on giving data, from plans and 
sections of buildings of simple form, $@; drawing plans and eleva- 
tions of buildings of simple construction, and diagrams of ordinary 
mechanical appliances, 90; levelling with the Y level, 75; land sur- 
veying with compass and chain, and plotting, 90 ; a total of 500 marks. 
No candidate will be passed who shall not obtain more than 300 
marks, but the twenty-four who shall obtain the highest number 
beyond 800 will be declared the successfal competitors, and will be 
appointed “ Probationers of the Second Class,” with the privilege of 
selecting, in the order of their respective numbers of marks, to what 
Presidency they will procced, in the proportion of twelve for Bengal, 
six for Madras, and six for Bombay. 

Probationers of this class likewise must execute covenants within 
a month, and be prepared to embark for India (free passages being 
provided for them) within six weeks ofter passing their exantination, 
and, in default of doing so, will forfeit their appointments. Other- 
wise, they will be granted pay at the rate of rw (48 10s.) a 
month from the date of their embarkation, On arriving in 
India they will also be placed in a civil engineering college or other 
educational institution, in order to receive farther instruction, and 
will be allowed free quarters while remaining at college. When 
— qualified for active employment, they will be posted to the 
eflective establishment with the rank to which their attainments 
may entitle them, and with all the rights and privileges appertainin 
to that rank. ; 


Iron Pavine in Westminster. —GeneraAL Kyarrv’s Parent.— 
In King-street, Whitehall, where our publishing office is situate, a 


| new description of iron pavement for the carriage way is being laid 
| down. The blocks are of a different pattern from those in Leadenhall- 


street, being of a hexagon shape. much larger and heavier, and, as 
we understand, much more tirmly connected together, being sur- 
rounded by an iron beam or girder, so that it appears impossible for 
the blocks to get displaced. The hexagon pattern, we believe, has 
never been laid down before. The tirst cost is estimated as about 
the same as that of good granite, but as it is said to be much more 
durable, the expense in the long run is far less. Messrs. Ransome 
and Sims, the iron founders of Ipswich, and Messrs. Crook and Son, 
paviours, of Coleman-street, City, have the management of the 
works, — Westminster Gazette. 

Wrecks Any CasuALties 1x 1858.—Last year there were 1,170 
wrecks and casualties on and near the coasts of the United Kingdom 
against 1,143, 1,153, and 1,141, in 1857, 1856, and 1855; whence it 
would follow that wrecks, as Mr. Buckle says of suicides and other 
otlences against the laws, are a constant or unvarying quantity, 
and that, so to speak, a certain number of wrecks, as of suicides, 
&c., must, perforce, take place every year, in accordance with some 
mysterious law hitherto not patent. The tons burden of the ships 
wrecked in 1858 was 205,24%. The number of “ hands” employed m 
these unlucky vessels was 8,979, or strictly speaking 17,908, if the 
nautical phrase be taken literally. In the months of January, Feb- 
ruary, March, April, October, November and December, the number 
of wrecks was always above 10), and in May, June, July, August, 
and September below that number. The number of casualties 
to ships registered in this kingdom and in the colonies was 
957, and to foreign ships 209. Old ships appear to be comparatively 
excmpt from risks, as the number of casualties to those between the 
age of 61 and 100 was only 15, whereas 151 perished in infancy, i.c., 
under 3 years of age, 106 under 7 years, 193 under 20 years, and 14 
under 30 years of age. The 1,170 accidents included 48 to steam- 
ships, 102 to barks, 280 to brigs, 85 to brigantines, 15 to galliots, 26 
to luggers, 55 to ships, 874 to schooners, 89 to sloops, 55 to smacks, 
and 4 only to yachts. ‘rows, “hermaphrodites,” and chasse- 
mares, were exempted altogether from casualty. The total loss on 
these ships (as reported) was £435,456; others were insured to the 
amount of £414,317. ‘The total losses by collision was 60, Out of 
1,895 lives in actual peril from shipwrecks, only 310 were lost, and 


| 1,555 saved, including 206 by life-boat and 210 by the rocket and 


mortar apparatus. The lives lost in the last three vears show a 
gradual and satisfactory decrease. £4,523 was disbursed for the 
purpose of saving and encouraging the saving of life at see. 
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rest upon the natural surface of the bottom, supposing that to be flat. 
Fig. 2 shows a plan of the piers or towers, separated 10 ft. apart, in 
a line of breakwater, and connected by an iron gangway along their 
upper surfaces. Fig. 3 shows the same line of piers in elevation. 
The shell of each pier would be of brickwork laid in cement, with a 
granite ashlar facing, forming together a wall 5 ft. in thickness. 
From the bottom, however, up to 15 ft. below low water, the facing 
might be formed of Staffordshire blue bricks or clinkers. The tim- 
ber platform, upon which the casing would be built, would be 
caulked water-tight, and made sufficiently strong to withstand the 
pressure of water when the casing is sunk to its floating level. A 
valve would be placed in the platform to be opened and closed as 
occasion might require. 






Tue illustration represents the plan of breakwater referred to in 
Tue Encineer of last week as having been proposed by Mr. 
Charles Burn, for the protection of Dover Harbour. In Fig. 4, 
which is a plan of the harbour, the heavy line extending into 
the sea on the left, shows the extent of the present contract. 
Along the remainder of the line Mr. Burn proposes to sink hollow 
brick piers or towers, of the construction shown in Figs. 4, 5, 7, 
and & These towers would be each 50 ft. in diameter, and their 
outer shells would be built in a a dock in-shore, upon timber plat- 
forms, as shown in plan in Fig. 6. After being carried up to a 
height 6 ft. greater than the depth of the water, they would be 
taken out and sunk in position; after which they would be filled 
with concrete and carried up to the requisite height. They would 





IMPROVEMENTS IN GAS METERS. 


Patent DATED 11TH Jun, 1858. 


or line of immersion, in the water 
or other fluid contained in the 
outer case a uniformly maintained. 
dis the inlet pipe to conduct the 
gas to be measured, and it will be 
seen that this pipe is fixed to the 
outer case a, and that its inner end 
passes to within the drum or 
cylinder c, in order to supply the 
compartments thereof successively 
with gas, whilst the gas measured 
by passing through the measuring 
compartments, and thence  dis- 
charged into the upper part of the 
outer case a, passes therefrom by 
the pipe e in the cover a! of such 
outer case a, or the pipe of supply 
miy be formed in two parts, with 
hydraulic connection, one part of 
such pipe being connected to and 
so as to rise and fall with the 
floating case or frame b, whilst the 
other is stationary. The outer 
case a is formed sutticiently deep to 
provide against the etiects of eva- 
p ration under all ordinary cireum- 
stances, and yet admit of the case 
or frame } freely floating therein. 
So long, therefore, as there is 
a sufficient supply of water or 
other fluid in the outer case a 
to float the contained meter (pro- 
perly so called), a uniform line cf 
measurement will be secured. It 
is preferred to form the cover a! 
of the outer case a with internal 
sides or surfaces a dipping into 
the fluid, by which the patentee not only forms a close 
chamber for the measured gas between the case or frame 6 and 
the surfaces a’, but protects the wheelwork forming the index 
apparatus from the action of the gas. The cover a! is loaded 
or otherwise secured to the case a, to prevent its being lifted 
off by the pressure of the gas within. ‘The index apparatus is sup- 
ported by the frame ', carried by the case or frame 0, so as to rise 
and fall with that case and its contained measuring compartments, 
and the outer case @ is provided with an opening a', covered by 
glass of size suitable to render the indicating dial visible through it. 
The inner end of the supply passage has applied to it a valve ff 
which, by the weighted end f', is in the working condition of the 
. meter kept open, but when, from evaporation or otherwise the water 
in the drum o* measuring compartments at one and the same level, | or other fluid in the case @ diminishes to an extent that the case or 
although by evaporation or otherwise the water or other fluid | frame b ceases to float tl erein, then the drum or cylinder c or a pro- 
employed becomes diminished, or from any cause increased in the | jection comes on to the valve f to close if, when, from the supply of 
case or reservoir, thus obviating the injustice which occurs to the gas ceasing, the action of the meter will cease also, until a fresh 
manufacturer or the consumer by any entien in the quantity of | supply of water or other fluid is provided to restore the floating of 
water in the case arising from accident, design, o> any other cause. | the case or frame 6 and its contained compartments ; and when there 
Figs, 1 and 2 show two sectional views of a meter constructed | is an undue excess of water or other fiuid in the case a, so as to raise 
according to these improvements ; a, a, is an outer case or chamber, | the case }, with its contained compartments, to the top of the outer 
formed thuid-tight in order to its serving as a well or reservoir for the | case a, the periphery of the drum or cylinder ¢, or a projection 
water or other thuid, the surface of which is employed to determine the | therefrom, will come in contact with the inside of the cover a! or a 
measuring capacities of the measuring compartments when receiving | projection therefrom, by which that drum will be prevented from 
supplies of gas; within this case a is another case or frame 6, which, by | further rotation, and the passage of gas through the meter will be 
means of suitable bearings b', supports within it and by their common | stopped until the quantity of water or other fluid in the case a is 
axis c! the series of measuring compartments contained within the | drawn off: A, h, are rollers to guide the case or frame b, and thereby 
drum or cylinder e, The case or frame é is hollow and air-tight, so | assist its free motion within the case a. . 
that it may float, and thereby hold in suspension the measuring com- 
partments in the fluid contained in the outer case a, and so that such 
compartments may thereby be free to rise and fall with any variation 
in the level of the fluid in such case a, and have their gauging line, 









































A very serious objection to the use of wet or water gas meters 
arises from the diminution by evaporation or otherwise, and some- | 
times from the increase by condensation or otherwise, of the water | 
or other fluid in which the drum or measuring compartments move, 
and the surface of which determines the measuring capacity of such | 
compartments, whereby the height of such fluid is constantly | 
changing ; and though the movements of the measuring chaa.bers | 
may be the same, the quantity of gas delivered is varied with any | 
change in the quantity of water or other fluid for the time in the 
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meter, to the injustice cither of the gas company or of the consumer. 
The object of these improvements by George Bartholomew, of Linlith- 
gow, N.B., is to secure uniformity in measurement of gas by pro- 
viding means for keeping tue surface or measuring line of the water 
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Tue Grear Rawway BripGe over tue Ruine.—It is stated 
that the works upon the great railway bridge at Kehl have been 
suspended and the workmen discharged, 











CAST IRON PAVING 


TueE illustrations represent the improved cast iron cellular pavement 
which has just been put down in King-street, Weetminster. The 
plan is modified from that of the iron pavement put down in Leaden- 
hall street two or three years since, the blocks being teayier and 
more securely fastened together, both by mutual interlocking and 
by a strong cast iron bond on the outside, made to bear against the 
kerbstones, and shown along the lower side of the plan, Fig. 1. Th 

elementary form of each block is that of a hexagon, embracite 
seven cells, which, when the pavement is laid upon grave 

are packed also with that material. The blocks are “about 
164 in. in diameter and 5} in. deep, and weigh each 48 Ib., equal 
to about 250 Ib. per square yard. Each block bears at twelve 
points upon those around it, being held up at six points and fastened 
down at as manymore. Only the small blunt projections on the 
blocks are in sight when the whole is properly laid, those being suffi- 
cient only to form a foothold for horses, whilst the general surface is 
as smooth as that of a macadamised road after having been properly 
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consolidated. The advantages claimed for the iron pavement are, 
superior durability, uniformity, and cleanliness, and that it is almost 
noiseless under ordinary tratlic. Should the experiment being made 
in King-street prove that the difficulties which prevented the attain- 
ment of complete success in Leadenhall-street can be obviated by 
the increased weight and fastening of the blocks, cast iron paving 
will doubtless come into extensive use. ‘The Messrs. Ransomes, of 
Ipswich, who have made the castings used at Westminster, have 
supplied 5,000 tons of a lighter pattern, for paving a square of ten 
acres, at Alexandria, where we learn the plan has the high approval 
of the authorities. 

As considerable misunderstanding has existed as to the origin of 
the plan under notice, it may be as well to state that it was the in- 
vention of Mr. W. D. Terry, an American, now deceased, and that 
the gentleman who represents the invention in this country desires 
it to be known that it became his by assignment only, and not by 
the grant of a patent as the original inventor. . , 








Prorosep New Docks.—It is currently reported that another 
gigantic important project will be brought before the public shortly, 
for constructing three docks, to be the largest in Europe, near the 
mouth of the Medway, in the Isle of Grain; the site selected will 
offer remarkable advantages to Government for ships of war of all 
classes in time of need. Very great facilities and important savings 
will be offered to merchant vessels from all parts of the north of 
Europe, enabling them to unload forty-two miles from London. <A 
railroad to form a junction with the North Kent at Strood will be 
laid down.— Maidstone Journal. 

INTERESTING INTELLIGENCE FROM AMErICA,—On the railway be- 
tween Alexandria (Egypt) and Suez, recently tinished, there are 
four locomotives—two of them are of English manufacture, and the 
other two were built at Mason’s works, Taunton, Mass. It seems 
that the Pacha’s earsare open to flattery, and the English engineers, 
through their consul, use every possible means to get rid of the 
American engineers. They were told by the railway company that 
the engines were not going to be used, and that their services would 
not be needed. The excuse for giving them up was that they are not 
strong enough to haul the heavy trains. One of the Americans, 
getting an opportunity to speak with the Pacha, told him he could 
haul as many loaded cars as would reach from one end of the road 
to the other. Accordingly seventy-five heavy loaded cars (which 
were all they could muster) were put in a train, the Pacha’s own car 
attached, and the whole taken through to Suez, a distance of 200 miles, 
in twelve hours, making stoppages for fuel and water. The Pacha 
exclaimed, in Egyptian, * God is great, but a Yankee is very near 
perfection!” On his return he discharged the English engine 
drivers, and now uses the Taunton engines altogether. — Scientific 
American.—[{We think our contemporary must have received the 
above remarkable intelligence vid the Atlantic cable, which, without 
attendance at either end, is understood to have been transmitting 
certain signals upon its own responsibility. —Eb. | 

Society or Artrs.—Wednesday, $th March, William Ewart, 
Esq., M.P., in the chair. The following gentlemen were duly 
elected members :—Messrs. F. 8. Bolton, R. Mills, C. S. Pickering, 
and Hermann Rucker. - The paper read was “ On the Cape Colony, 
its Products and Resources,” by Mr. William Hawes. The author 
began by mentioning many of the causes which had retarded the 
progress of the colony, both before and after the abolition of slavery 
in 1833, and then pointed out that the influence of the constitutional 
form of Government introduced in 1852 had been most favourable. 
After touching upon the judicial, educational, and religious insti- 
tutions, he passed to the consideration of the country, its climate, 
agriculture, trade, and commerce, and observed that one 6f the most 
distinguishing features was the absence of trees and water; 
the weather was very fine and the climate healthy, and generally 
suitable to emigrants. There had been a rapid increase in the quan- 
tity of wool produced, and the cultivation of the vine had greatly 
increased, but was capable of almost indetinite extension. The 
total area of the colony was about 80,000,000 of acres, of which less 
than 200,000 acres were under cultivation. The means of communi- 
cation were, however, still in a most unsatisfactory state, and till an 
improvement was made in this respect the resources of the colony 
could not be fully developed. The author concluded by pointing out 
some of the advantages which this colony offers to emigrants. 
discussion ensued in which Messrs. P. S. Simmonds, E. W. Trent, 
J. G. Frith, R. A. Slaney, M.P., Irons, 8, Sidney, Hyde Clarke, and 
the chairman took part. 


















Marcu 11, 1859 





DAVIES’ 


EQUILIBRIUM 





THE ENGINEER. 


SLIDE VALVE. 


PATENT DATED 16TH JuNF, 1858. 


Tue object of this invention, by 
George Davies, of No. 1, Serle-street, 
Linceln’s-inn, is to obviate in a 
great measure the expense and delay 
of converting an ordinary slide valve 
into an equilibrium slide valve by 
retaining the ordinary valve face, 
the steam induction and eduction 
passages, and the valve rod, so that 
only the valve itself and its casing 
require alteration. The form of the 
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valve employed is prismatic, and it 
is enclosed in a well fittingcase or 
cap, which serves as a guide to its 
longitudinal movement. This casing 
is A-shaped, forming two sides of the 
prism, and the cylinder facing con- 
taining the steam ports forms its 
third side. In order to poise the 
middle portion of the valve, the 
steam is allowed to escape round 
the outside of the valve. by means of 
a groove passing round the valve, 
The steam communicates to both 
ends of the box either by passing 
along an exterior passage or through 
a longitudinal opening or canal 
formed through the valve, in order 
that there may be the same pressure 
at each end of the valve. 

And in order further to counterbalance the outward pressure of , 
the steam in the cylinder, the sides of the above mentioned longi- 
tudinal canal are perforated, so as to admit steam between the upper 
sides of the valve and the casing or cap. In order to compensate 
for the wear produced by the friction of the surfaces in contact, one 
of the sides of the casing is recessed, and is titted with a moveable 
face or plate, which is kept up to its work by means of a wedge or 
wedges at the back, which is or are advanced when necessary by 
means of a screw, or other contrivance placed outside the valve Dox. 

Fig. 1 represents a side view, and Fig. 2 a transverse section of | 
the prismatic valve. Fig. 4 is a longitudinal section of the valve, | 
casing, and cylinder; and Fig. 5 is a transverse section of the same. | 
This valve is covered by a box F, F!, Ft (see Figs. 4 and 5), which 
is fixed on the cylinder facing, and forms the casing of the valve, | 
guiding it also in its movement. 

To compensate for the wear of the surfaces one of the interior sides 
of the casing is made moveable by means of a wedge, which is 
placed between it and the casing. This is shown at E', Eu (Fig. 2 
and 5), in section, and at Fig. 3 in elevation and side view, and the 
wedge which moves it is shown in section at e,e (Fig. 2), and in 
elevation at e! in Fig. 3, in which it will be seen that it is provided 
with a screwed rod el, which passes through one end of the valve 
box, where it is furnished with a screw nut for tightening the wedge. 
The steam from the boiler passes through the passage or canal 
A, Al, and presses equally upon both ends of the valve, in order to 
balance it in a longitudinal direction. The steam contained in the 
cylinder pressing against the under side of the valve which covers 
the ports L, L, tends to raise the valve and to press it too forcibly 
against the casing F. In order to obviate this defect there are 
grooves /, J, made in the casing, and in the moveable side. These 
grooves, although opposite to the ports L, L, do not communicate 
therewith, as will be seen in Figs. 2 and 8. Thesteam which escapes 
by the eduction port also exerts a pressure against the valve, and 
tends to lift it. To obviate this a small quantity of steam is ad- 
mitted between the valve and the casing, by means of the holes J, J. 

In cases where it is desirable to vary the length of the stroke of 
the slide valve, it is advisable to hollow out the part marked H, H, 
in order to prevent the formation of ridges of dirt, which might cause 
the ends of the valve to stick or bind when the length of the stroke 
is increased. 
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Inpian TELEGRAPH.—The laying down a submarine telegraph 
cable between Rangoon and Singapore is advocated by the Indian press, 
in order to facilitate a telegraphic communication between India and | 
China. Whe expense is estimated at £150,000. The interest on this 
capital at 5 per cent. is £7,500 a-year. 

_ Evasric Beartne For Rarway CarriAGE Tyres.—An interest- 
ing trial has been for some time in progress upon the North London 
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Railway to ascertain the effect of interposing an elastic medium be- 
tween the tyre and rim of railway wheels. For this purpose a con- | 
tinuous hollow is made in the internal periphery of the tyre, which | 
is overlapped by a continuous hoop spring, on which the wheel rests | 
in such a mode that the only dead weight is in the tyre. Stafford- 
shire tyres were run in this manner against Lowmoor, and on apply- 
ing the templates after several months’ wear, the former were found 
to have sustained less than half the wear of the latter. The wear | 
upon the rails also must have been proportionally diminished. 

THE ORIGINATOR CF THE ATLANTIC TELEGRAPH.—The following 
letter has appeared in the Times :—“ Sir,—You are aware that for 
Mr. Frederick Newton Gisborne the credit is claimed of all the origi- 
nal efforts which led to the Atlantic Telegraph enterprise. At the 
annual meeting of the company, lately held, I endeavoured to call 
the attention of the shareholders to this fact; but, as the matter 
was held to be irrelevant, I was not permitted to show a prima facie 
case for an investigation. As a matter of justice to Mr. Gisborne’s 
professional reputation, I trust you will permit me very briefly to notice 
some of the grounds upon which [ asked for an inquiry. Mr. Cyrus 
W. Field, who claimed the origination of the scheme, has admitted 
that in the early part of 1854, ‘ being pressed very much by Mr. 
Gisborne, the thought occurred to him, would it be possible to lay a 
cable across the Atlantic?’ Now, long before this date Mr. Gis- 
borne received letters from Mr. J. W. Brett, a director of the 
Atlantic Telegraph Company, from which I extract the following: 
—‘July 12, 1852.—Mr. Howe called and gave me your plan.’ 
‘May 20, 1853.—Forwarding you a line, the object of which 
is to learn if you are prepared to co-operate in opening up tele- 
graphic communication between Newfoundland and _ Ireland.’ 
‘July 8, 1853.—Let me recommend you, without delay, to apply to 








the colonial authorities, and secure in our joint names an exclusive 
privilege for establishing a submarine telegraph between Newfound- | 
land and Ireland.’ And ‘ April 21, 1854.—1 should be glad, there- 
fore, of a line from you stating whether, as agreed, this is to be 
carried out between us,—namely, as Brett and Gisborne’s Atlantic | 
Telegraph. I neither wish to absorb all the fame, or other than | 
divide the profits.’ Then, again, when Mr. Field introduced the 
scheme to this country, he circulated maps showing the proposed 
route, and sections of the Atlantic cable, which were prepared by 
Mr. Gisborne, and upon which Mr. Gisborne’s name was printed, as 
chief engineer; notwithstanding which, Mr. Gisborne’s name has 
ever since, and on all occasions, been carefully suppressed. He came 
to this country to beg for even partial employment on his own 
scheme, but was refused even this, and on my remonstrating I was 
told by a director that they did not know Mr. Gisborne. Repre- | 
sentations have been made by the Colonial to the Home Government, 
setting forth Mr. Gisborne’s meritorious exertions for the last twelve 
years in the telegraphic enterprises of our North American pro- 
vinces, and which since 1850 have been entirely devoted, at great 
personal sacritices, to the furtherance of the Atlantic Telegraph 
scheme; yet others have reaped the fruits of his most arduous 
labours, and he remains comparatively unknown and unrewarded. | 


am, Sir, &c., Joun MoLesworti.—Townhouse, Littleborough, 
near Manchester.” ; 
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TAYLOR’S IMPROVEMENT IN THE MANUFAC- 
TURE OF IRON. 
Patent DATED 3rpD Aveoust, 1858. 
Tins invention, by William Taylor, of Kington, Herefordshire, con- 
sists in causing streams of hydrogen gas to enter into and traverse 
molten crude iron while in the smelting furnace, such streams to be 
applied (the lower the better) under the surface of the iron and to 
issue above it, whereby the impurities contained in the iron are 
removed, and the iron becomes retined, 
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The illustration indicates the apparatus for generating the gas. 
Steam is forced through a double retort A, A, of malleable iron, 
whereof each separate part is three quarters filled with cast iron 
borings ; this retort is kept at a bright red heat by a coke fire. The 


| steam passing through the retort is decomposed and hydrogen gas is 


generated, the requisite pressure being obtained in the steam boiler. 
lhe precautions to be used are, first, that not only the retort, but the 
borings contained in it, be brought to a bright red heat before the 
steam is admitted, which probably will require an hour after the fuel 


| in the fire is in a state of bright incandescence; secondly, that the 


steam be wholly decomposed and no steam issue from the retort, 
which may be seen at the safety valve. If any steam issue there 
the quantity of steam forced into the retort is to be diminished until 
it is observed to be wholly decomposed. The hydrogen gas thus 
generated is forced at the requisite pressure by a pipe or pipes into 
the molten crude iron in the crucible. 








The 


nozzle pipes are inserted into the smelting furnace and descend 


illustration indicates in what manner and direction the 
A hole of three or four inches diameter is to be 
bored or constructed in the brick or stone work of the furnace in an 
oblique direction, so as to allow the nozzle pipe inserted in this hole 
to descend to the bottom of the crude iron. or to be withdrawn at 
pleasure. There is no danger of the pipe being stopped up provided 
the gas is caused to issue from it previous to its insertion into the 
metal. The part of the pipe inserted into the metal is covered with 
a little fire-clay, and the passing gas has the effect of keeping 
it cool. The safety valve in the gas apparatus will act as an 
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indicator when the metal begins to thicken and it is time to tap, 
because the resistance to the entering gas will then be greater, and 
greater pressure will be requisite to cause the gas to enter. 


MILES’ IMPROVEMENTS IN ANNEALING POTS, 
PATENT DATED 28rit JuLy, 1858. 

Tus invention, by John Miles, of Risca, Monmouth, has for its 

object the prevention of injury to annealing pots by the unequal 

expansion and contraction of the metal at the closed end when in 

use, and also the protection of the pot from collapsing at the open 

end. 

For this purpose the pot is made with two open ends, and the end 
which is ordinarily closed by a solid casting is closed by means only 
of a moveable lid, fitting loosely the interior of the pot and resting 
on a ledge or rib formed therein, being also contined between the 
said rib, ledge and some projections on the outer end of the pot; 
and iti secured in its position by means of a wedge. 

The saucer or stand for the pot is constructed with gauge pieces 
or projections on the plate or bottom on which the pot stands, fitting 
the interior of the pot, and protecting it from the tendency to 
collapse. 








Fig. 1 is a plan; and Fig. 2 a section of the moveable lid; Fig. 3 isa 
plan of the saucer or stand for the pot; Fig. 4 is a plan of the pot, show- 
ing the dovetailed and other projections or “ snugs” for fastening the 
lid to the end of the box; Fig. 5 is a longitudinal elevation of the pot ; 
Fig. 6 is a cross section of the pot and saucer ; and Fig. 7 is a longi- 
tudinal section of the pot. a is the pot ; b is the moveable lid, having 
a cross strengthening rib c, also a dovetailed groove d on each side, 
and a groove e at the end; /; f, are dovetailed projections in the end 
of the pot, over which the dovetailed grooves d, d, fit, when the lid 
is applied to the pot; g, g, are projections or * snugs,” also formed in 
the end of the pot under which the lid is placed; A is the ledge or 
rib on the inside of the pot on which the lid rests. The lid is secured 
in its position by means of a wedge passed between one or more of 
the projections g and the lid 6; the lid, when thus secured, is covered 
by a luting of clay, and the space between it and the end of the pot 
filled with dust, ‘so as to prevent the heat from escaping; i is the 
saucer or stand for the pot; this saucer has gauge pieces or projec- 
tions &, 4, formed on the upper surface of its plate, which, by fitting 
the interior of the pot, as shown at Fig. 6, and also in the opposite 
direction, as in Fig. 3, will resist the tendency of the pot to pa seg 
These projections & will serve as guides to facilitate the piling of the 
plates on the saucer, so as to keep them in a position central with 
the pot ready for it to be placed over them. 


BRAZIER’S REPEATING FIREARMS. 


PaTPNT DATED 15TH JuLyY, 1858. 


Fic. 1 represents a repeating pistol, constructed according to the 
invention of Richard Brazier, of Wolverhampton. The raising of 
the cock a by the :rigger 6 is effected by a hooked link or lever, 
Fig. 2, jointed to the tumbler d of the cock ate. The mainspring / 
of the lock is connected with the lever c by means of the connecting 
link g. The top A of the trigger 6, Fig. 3, engages with the hooked 
end 1 of the lever ¢, the shape of this hooked end being such that the 
top A of the trigger disengages itself therefrom when pressed to the 
full extent of its motion. The hammer a is held in cock by a sear k; 
the said sear & engages in bents / on the front of the cock, The sear 
k is disengaged from the bents 7 by means of the small lever p. 
When the trigger 6 is pressed, its pin g, Fig. 3, strikes the lever p, 
which acting on the sear, raises it from the bent in which it was 








ergaged, and the hammer falls and discharges t're pistol, The sear 
k is kept to its bearing by means of spring a. The driver by which 
the revolving barrel s is turned is jointed to a plate ¢, ‘Lhis plate 
turns upon the same centre as the hammer «. The driver, which is 
not represented in Fig. 1, is shown separately in Fig. 4. It is con- 
nected with the plate ¢ by the pin u on the said plate entering the 
hole » in the driver. The plate ¢ is made to turn upon its centre by 
means of a pin w on the top of the trigger engaging in a slot 2, in 
the said plate t. ‘The bolt z fixes the revolving barrel in its place 
during the discharge of the pistol, and is worked by its tail engaging 
in the depression y in the upper part of the trigger. When the cock 
or hammer a is raised by the thumb, the head of the screw ¢ strikes 
the edge 2 of the plate ¢, and causes the said plate to turn upon its 
centre. By means of the slot z and pin w, the trigger 6 is thrown 
back, so as to require but slight depression by the tinger to effect the 
discharge of the firearm. 3 is a sliding safety bolt outside the lock 
case, which said bolt may be made to engage with the revolving 
barrel s, and by stopping its rotation prevent the accidental dis- 
charge of the firearm. 


Minerat Weauru or THe Demiporr Famity.—On this vast 
estate of the Demidoffs, containing 3,095,700 acres, nearly equalling 
Yorkshire, nature has been most bountiful. lron and copper ore 
appear to be inexhaustible. Platinum and gold are in the upper 
valleys, and malachite is found there also in enormous quantities, 
with porphyry and jasper of great beauty, and various coloured 
marbles. ‘Their forests extend over more than 10,000 square versts. 
and are thickly covered with timber.—Atkinson’s Oriental and 
Western Siberia. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible fur the opinions of our 
Correspondents.) 





STEAMSIIIP IMPROVEMENTS. 
$1r,—I perused with much interest (as would, no doubt, many other 
readers) your remarks upon steamship improvements in last week’s 
ENGINEER, urging the necessity, and indicating the means, of reduc- 
ing the agents of motive —_ to the smallest compass, and also 
showing the desirability of i i 1 t 





ig of the prop \ 
Whilst fully concurring in both these opinions, I beg to make a few 
observations more ey in support of the latter. I have a 
strong conviction that a large amount of power is wasted by its 
being expended (by paddles and screw) upon a too small volume of 
water, = frequently seen paddles revolving at such a rate as to 
leave little doubt that one-third of the power is thrown away in the 
unprofitable operation of converting water into foam. Your corre- 
spondent, M. M. Jackson, in his remarks upon the unsatisfactory 
performance (thirteen miles per hour) of Mr. Scott Russell’s model 
steamer for the Indus, with 688 effective horse-power, thinks * this 
result should be attributed not so much to the system of the engines 
as to the form of the boat, which must be unfavourable for propul- 
sion.” I think you were much nearer the mark, in fact precisely hit 
it, when you said, ‘“‘a very large proportion of the power was 
evidently wasted in churning the water.” One float catches up a 
small quantity of the fluid, and dashing it into froth, plays with it 
in that state through about one-third of the circle; it is instantly 
followed by the splash of another float, which repeats the operation, 
and the steam is running through the cylinders at an immense 
sacritice. It is clear that, in most instances, the volume of water 
struck is insutlicient to exhaust the engine power. I suspect that 
the Winans (American) steamer has failed from the same cause. 
Mr. W. Fairbairn, C.E., informs me that this evil was attempted to 
be remedied some time ago by constructing a river steamer, 
in Scotland, with two pairs of paddles; but, unfortunately, 
there was not as much wit amongst the originators as enabled 
them either to drive the hind pair quicker, or to make them 
of larger diameter than the fore pair, and of course little good 
resulied. The propeller, if revolved beyond a eertain rate, seems to 
fall into the same unprotitable condition, the water being screwed 
through the screw, instead of the ship being screwed through the 
water, A considerable increase in the diameter of the propeller, so 
as to secure greater area and deeper immersion, appears to offer the 
best chance of success. It is, doubtless, very short-sighted that in 
so many of our war steamers the screws should be so far from the 
bottom of the keel ; but, on the other hand, I think it a rather dan- 
gerous plan for the screw of the Fairy to be three inches below the 
bottom of the keel. ‘Vhe introduction of the serew has greatly moditied 
the sterns of vessels, and since advantages seem likely to result, I do 
not see why it should not also modify the form of the keel. It 
would be practicable to depress (by a gradual decline) the after por- 
tion of it, so as to give afew feet more immersion. To the lower 
portion of the screw there would then be not only a fine but a clear 
run for the water. 

There is a rock here, however, upon which we might strike. The 
vibration of the propeller, it is generally admitted, arises from the 
unequal resistance which the blades encounter in different parts of 
their revolution, As one blade rises toward the surface, it passes 
through watercomparatively yielding, but the opposite blade, descend- 
ing into a denser wnedium (so to speak), meets with more resistance, 
and the equilibrium thus destroyed results in the mischievous ten- 
dency to oscillation. The vessel's stern is sometimes raised 
several inches by the extra resistance of the descending blade ; 
consequently the greater the immersion, the greater woyld be the | 
liability to vibration. In dealing with this, much would depead | 
upon the form of the screw. I should say that the common screw | 
(Dr, shorter’s) which has the broadest part of its blades at the | 
periphery, would be decidedly unsuitable, because its most eflective 
parts would traverse the extreme points of great and small resist- 
ance, while in the case of a heavy sea, with a head wind, and the 
vessel pitching, so as to cause the blades to rise to the surface, there 
would be danger of damage to the engine, which would be apt to 
“race.” The Himalaya, whose excellent performance you refer to, 
is fitted with Griffiths’ propeller. That has the broadest part of the 
blades about midway between the spherical boss and the periphery, 
which of course always keeps well submerged, and leaves the nar- 
rowest part at the extremities to describe the cireuit of varying 
resistance. If your two suggestions be adopted, I cannot see how 
they can fail of a good result. 

Iwill only add a few words upon another point of your useful 
article. You furnish some interesting statistics respecting the rela- 
tive effect of wind and steam. It appears that our tine Australian 
clippers average in their voyages something over eight knots per 
hour. ‘This, 1 suppose, is about all we may expect, on a long aver- 
age, to get out of the wind. The screw steamers cross the Atlantic 
at 11} knots, often with sails set, and under reduced steam; while 
the paddle steamers average 12 knots. You add, “ Many of the 
Atlantie paddle steamers cross and recross without setting a single 
sail.” Now I hope the advocates of a full rig for the Great Eastern 
will ponder this fact. She is a pad’tle steamer as well as a screw; 
and if paddle steamers, running only 12 knots, often make a double 
voyage without setting a sail, of what service is the wind likely to 
render her if she is to maintain a speed of 16 or 18 knots? It would 
be interesting if those who dispute the question I have started, and 
deny the cogency of the arguments by which I have endeavoured 
to support it, would undertake to show at what speed a steamer will 
have to travel by her engine power, before her sails become unpro- 
fitable, making, of course, due allowance for the first cost of masts, 
yards, sails and rigging, wear, tear, and decay, dead weight (a 
cargo for a smal] ship), resistance presented to head winds, addi- 
tional leeway made, and extra crew required. 

Wercester-terrace, City-road, Manchester. 








Tuomas Morris. 


THE PATENT LAWS, 


Sur,—Seeing the rights of inventors and the patent laws are at pre- 
sent under consideration in THe Encixecer, will you allow me to 
call attention to the similarity of the slave and the inventor in 
relation to property rights? The slave who, in the hours not 
devoted to his owner's service, produces something which has an 
exchangeable value in the estimation of those about him, is not 
allowed the right of property in such commodity but by the grace 
of his owner. In like manner, English inventors who by labour of 
mind and body, and the outlay of their own preacquired property, 
originate and mature inventions worth millions to the English 
nation, are, like the slave, denied a title of right, and compelled to 
accept one of grace. ‘This title of grace, in all the most costly and 
valuable inventions, merely fulfils its intended purpose —which is, 
to induce inventors to spend their fortune and their lives, so that the 
nation may, as it is aware, get their secrets out of them, and then 
they may go to the grave broken-hearted, tleeced of all their pro- 
perty, their very name dissociated from the result of their labours. 
Such is the practical consequence of the patent laws; and such it 
will continue to be so long as inventors’ rights remain in this 
anomalous state, beset as they are in England by all possible legal 
subtleties that commercial appropriation can call to its aid. So 
long as this state of things remains, so long will the best benefactors 
of mankind cne after another become the victims of the most cruel 
and unjugt treatment it is in the power of men to intlict upon their 
fellow-men. 

The present position of inventors’ rights is an instance of how 
little attention is at this day paid to the abstract or natural right 
which individuals have in the products of their own labour. Yet 
this is the only natural and inalienable right of property: being the 
foundation of all natural justice, it should be the groundwork of all 
artiticial law. There is much reason to believe that artiticial law 


| tive, but of extending all the good 


sections of society, each of which has at successive periods become 
either so powerful or so numerous as to endanger the property 
of the rest if its own property rights were not recognised and 
placed under the protection of the law; hence all property, ex- 
cept inventors’ property, is so recognised and so placed—whether 
it be the property of the author, the landowner, the possessor of an 
ox or an ass, the vendor of snuff and tobacco, or the labour of the 
artisan and agricultural workman. But inventors having always been 
few in number, the other sections of society have had nothing to fear 
from them; consequently inventors’ rights to this day are not re- 
cognised, and it is even pretended that they have no rights in the 
fruit of their labour analogous to that of other men. Therefore a 
special title, the product of grace, called a patent, is the only 
security the inventor can obtain even at great cost. This title, and 
all connected with it, is characteristic of a barbarous age, when 
usurpation was the rule and equity the exception. The reasons 
assigned by the ablest and most candid defenders of this barbarous 
practice are, that the patent is granted to prompt men to invent all 
they can, and to publish all they invent; and that to obtain these 
ends at the least advantage to the inventor is most conducive to the 
interest of the nation; therefore as this system denudes the pro- 
ducers and maturers of the most valuable and comprehensive inven- 
tions of all reward, it effectually answers the purpose for which, 
according to such defenders, it was Sagper 

But in opposition to such principles and logic as the foregoing, 

I believe that Providence has inseparably linked together individual 
right and national happiness. It is therefore essential to call atten- 
tion to two important considerations. The first is, that if inventors’ 
rights are not based upon the same common ground as the rights of 
all other men, they, in fact, have no rights at all; and this is the 
ground assumed by the defenders of the patent Jaws. I have not 
time now to examine this proposition in detail, but its absurdity and 
injustice is at once recognised by selecting a case almost at random. 
For brevity I will e the case of an agriculturist, who, at 
the expense of £6 per acre, raises a crop of wheat worth £8 per 
acre by the well-known and ordinary means; but by great labour 
of mind and body, and expenditure of capital, he realises the means 
by which he diminishes the cost of production to £3, the value of the 
crop so produced remaining as before. The nature of his discovery we 
will suppose to be such that he can confine the knowledge of it to him- 
self. Now, if this was not his property, the nation would be justified 
in forcing him to make known to the public the means by which he 
had accomplished such result. But the self-condemnation that 
would arise in the mind of the proposer if such was proposed actually 
to be practised, would be conclusive evidence that such property was 
the inventor's, and he had a right to retain it if he thought proper to 
do so. Therefore, it is beyond all doubt, that he would be as much 
entitled to the £5 profit in the latter case, as he was to the 
£2 profit in the former; and that it would be equally unjust to take 
from him by force or stratagem the crop of wheat, or any portion 
of its value, which he had raised by the aid of his improvements, as 
of that which he had raised by the common methods. If the right 
be the same in kind in these two cases, as it assuredly is, to deny it 
in the one and allow it in the other is indefensible, partial, and un- 
just. And so far as the morality of the question is concerned, it is 
just as moral to appropriate the production of men’s fancies or 
manufactures, and send the proprietors beggars on the street, as it 
is to appropriate men’s inventions without giving them an equivalent 
for their value. Can those, therefore, be the friends of the nation 
who deny this right? If to contiscate the farmer’s and the manu- 
facturer’s property be unjust to the individuals and detrimental to the 
best interests of the nation, it will be found impossible to prove that 
it can be otherwise when the property of inventors is the subject in 
question. Therefore those who think that the nation is benefitted 
by the injustice to which inventors are subjected are among the 
false guides of the English people, as it is by the instrumentality of 
inventors that the most copious springs of human life and enjoy- 
ment are made to flow over the civilised world, increasing the neces- 
saries and luxuries of life many fold. To leave such men a prey to 
all that is bad in human nature does not tell to the honour, intelli- 
gence, or justice of the English nation. 

When the principles upon which a law is based are unjust, it is 
not surprising if its details are so also. Itis well known that I have 
been for nearly twenty years inventing, manufacturing, defending 
myself as best I cou! inst all the seeret false representations 
of my detractors, and disseminating sound views upon steam 
and the steam engine; that I set out by embracing in one 
and the same engine not only the means of obtaining all 
that is good in the Cornish, the marine, and the locomo- 

rinciples they collectively 
possessed much further than was safe and practical in any or 
all of those engines. To do so has been one of the most laborious 
tasks that ever fell to the lot of any individual; and although all my 
improvements have had but the one original end in view—namely, 
the providing the mechanical means best suited to obtain from a 
given weight of steam the greatest mechanical effect, and to be, at 
the same time, safe, simple, compact, and portable, and adapted to 
generate the greatest amount of steam at the least expenditure of 
coal—yet to obtain such security as the patent law affords for this 
one predetermined improvement, I have found it necessary to pur- 
chase six successive patents, or, including two Scotch patents, the 
number is eight, at a cost of upwards of £800 already paid, and a 
further sum to be paid of at least £400, making in all £1,200, for 
what it is determined I shall never get a penny piece—if, by possi- 
bility, cupidity and envy can prevent me from doing so. In addition 
to this sum I have spent eighteen years in such laborious and 
anxious trial that I would not do again for all the riches in the 
world, and a further sacrifice of capital equal to £20,000; by which 
I have practically realised all and more than all I ever contemplated. 
Further, it is Englishmen’s own fault that they have not before this 
been deriving millions from the use of these improvements. 

Now, mark the contrast. Had I imvented a garter, the Patent 
Office would have gramted me a patent for the same length of time ; 
and as such an invention could have been conceived in an hour, and 
brought into a state fit for the market in a few days, at the cost of a 
few pounds, with no vested interest or envy opposed to it, and the 
garter requiring but little knowledge for its appreciation, or capital 
for its purchase, the demand oo have been spontaneous, and in 
fifteen years | might have realised a fortune—whilst, in my actual 
case, one has been spent, and not a shilling actually realised towards 
refunding it; and not fifteen, but twenty years have expired before even 
the principles embodied in it, which have for the last seventeen years 
been daily verifying my statements by the working of my engines 
and boilers in one part or other of England, are authoritatively 
acknowledged as sound and equal to the practical advantages I have 
been urging upon the pete to examine and accept. But, as if to 
render injustice doubly so, when the acknowledgment does come at 
last, my very name is suppressed in connection with the subject, as 
if I had done nothing in the matter. And capitalists who heretofore 
had been told to have nothing to do with my inventions, as they 
were good for nothing, are now told to have nothing to do with 
them, as my second patent will expire in 1860, and then my inven- 
tions will be public property. That public must be a loathsome 
thing which desires to acquire property in such way. I would hope, 
for its own sake, such is not the English public that desires so to 
seize property from which the rightful owner has not yet been 
allowed to get one shilling in return for all the labour, anxiety, and 
cost incurred in its production. If so, the £800 paid for patent 
right (not to speak of the much greater sum) might just as 
well have been thrown into the Thames, and it would have been well 
for the inventor if he also had been thrown there twenty years ago. 

By reflecting upon an invention having a garter for its product, 
and such invention as I have been engaged in, it surely must be 
obvious how capricious and unjust all mere artiticial law becomes 
when divorced from natural justice. Had the same law of right been 
recognised in both these cases, as applies to the labour and property 
of other men, the recompense would no doubt have been longer before 
it came for my invention than that of the garter; but it would be all 








has hitherto arisen from a sense of self-protection among the various 


the greater when it did come, which is what common sense and 


common justice would say it should be. And had not the term of 
right been arbitrarily restricted, independent of the equity of the 
case, the retarding opposition would have had nothing to give it 
encouragement. In such case the public would much earlier have 
enjoyed the value of the invention, and the inventor's difficulties 
would have been very much reduced Thus the public interest 
would have been advanced, justice satisfied, and the publie morals 
improved. These recommendations are of no mean import, but the 
never will be realised until the artificial law is in Rermnony wt 
natural justice. T. Crappock. 
March 7th, 1859. 
= we understand 
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OSCILLATION IN INDICATORS, 


Sir,—I beg to enclose a description and sketch of an apparatus that 
I have applied and used for some time past in connection with the 
ordinary steam engine indicator, to control the oscillations of the 
spring as far as possible, without affecting the true registry of pres- 
sures in the cylinder, and which, I think, will prove that the ser- 
rated outline generally seen in diagrams taken from short-stroke 
engines working at nig speeds is due more to the oscillation of the 
spring than to any other cause. 

Having during the past year taken a great number of figures 


from several pairs of engines connected directly to the screw aft, 
and where the number of changes in the direction of both piston 
and slide must necessarily be very great, I became convinced that 


the serrated outline of the diagram proceeded chiefly from the piston 
of the indicator being driven up by the momentum of the entering 
steam so far above the actual pressure of steam in the eylinder 
that it did not properly recover itself during the remaining 
portion of the stroke, as shown in Fig. 2, where the boiler 
pressure is but 86 lb., while a pressure of 62 Ib. is indicated 
at the commencement of the stroke. The only remedy hitherto 
adopted has been to make the piston of the indicator a little tighter 
than usual, in order that the instrument might not be quite so sen- 
sitive ; and thus the defect was partly remedied at the expense of the 
true registry of the pressures in the cylinder, for anything like extra 
frictionimposed upon the instrument must certainly affect the accuracy 
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of its indications. A, Fig. 1, is a small cylinder placed on the top of 
the indicator, with a piston fitted to work easily in it. The upper end 
of this cylinder has a small hole with a valve fitted to it, capable of 
being adjusted by means of a screw so as to regulate the escape of 
the air contained in the upper part of the cylinder as necessary. The 
etlect of this escape-valve upon the instrument is, that when the 
piston moves above a certain velocity it is controlled by the resis- 
tance of the air above it, and instead of the pencil being driven up 
by the momentum of the steam, as shown in Fig. 2, it is merely 
allowed to rise a short distance above the actual pressure; it then 
quietly falls to the mark corresponding to the actual pressure of 
steam in the cylinder, where it remains until the pressure relaxes by 
the steam-slide closing, which—as also the opening of the eduction 
port—is very well indicated in Fig. 3. 

You will perceive that the upper piston does not require to be 
fitted so tight as to impose extra friction upon the instrument, a 
tritling leakage of air being of no importance, as the escape-valve 
may be entirely closed should the piston leak a sufficient quantity. 

I beg to add, that the figures taken by the above instrument work 
out a larger average pressure than those taken by the old method. 
Fig. 2 was taken with indicator generally used; Fig. 3 with im- 
provement applied (and both from the same engine) as quickly as 
possible after each other, in order to show the effect of the altera- 
tion. Witu1aM Gitt, Engineer, R.N. 

Devonport, March 8th, 1859. 
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THE TUBULAR SYSTEM. 
Sirn,—Your very able correspondent, Mr. C. Wye Williams, has 
written you several letters on the above interesting subject, from 
which I gather he was a witness of the trials of the locomotive 
engines on the Liverpool and Manchester Railway, and it seems he 
took a lively interest in all that concerned railway success. 

It appears that in 1842, sixteen years ago, Messrs. Woods and 
Dewrance conducted a series of experiments on the evaporative effect 
of tubes, which showed that the principal heat-absorbing surface 
a multitubular boiler was contined to the first six inches of the 
tubular surface; and in Mr. Dewrance’s letter to Mr. Williams in 
1853 he writes that he came to the conclusion that the first foot of 
the tubular surface had more evaporative effect than the remainin 
length of tube, 60 in. ; and this conclusion is tolerably well confirm 
by recent experiments. 

As doubtless your professional readers will be glad to hear again 
from Mr. Williams on the tubular system, I wish to ask that gentle- 
man whether, when at the trials on the Liverpool and Manchester 
Railway, he did not notice a little competing locomotive, called the 
“Novelty,” by Braithwaite and Ericsson, and also whether he was 
aware that the boiler of that engine was tubular, not multitubular? 

As this little engine, with its wonderful performance, seems to 
have escaped the memory not only of Mr. Williams, but many 
others, I have forwarded you the drawing, from the printed speciti- 
cation, of the boiler in the “ Novelty,” in which the blower, not the 
exhauster, was used; and I invite the attention of all interested in 
this important subject to see how far Mr. Williams’ objections to the 
multitubular boiler apply to the tubular boiler of the “ Novelty.” 

A SuBSCRIBER. 
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FRICTION WINDLASSES. 


Srr,—On reading your report of the proceedings at the last meeting 
of the Institution of Civil Engineers, I find that Mr. Denison, Q.C., 
has done me the favour to revive the properties of a machine which 
I patented in 1852. The machine I allude to is that generally known 
as Roberts’ patent friction windlass. . 

As stated at the meeting, the application of multigrooved barrels 
is old, having been introduced by me in my pillar friction windlass 
upwards of thirty years ago; since which time not only have scores 
been made by me, but the design has been copied by many, and 
windlasses of this kind are now in general and approved use in most 
large machine establishments. In 1852 I obtained a patent for the 
novel application of this principle to windlasses adapted to lift heavy 
weights on shore, but more especially to ships’ windlasses. 

Although not wishing to attribute to Mr. Denison any want of 
candour, I cannot abstain from thinking his reproduction of my in- 
vention, in the manner referred to, somewhat remarkable, more 
especially as two of my patent friction windlasses were used to raise 
the iron work of the water tower at the Crystal Palace, and as 
an illustration of the windlass was given in the Artizan some time 
ago. 

"he the opinion of the members present at the meeting appeared to 
be generally in favour of the machine, and as some were desirous of 
further information respecting details of construction, although 
greatly obliged to Mr. Denison for his philanthropic intentions in 
thus making a gratuitous exposition of the merits of my invention, 
I shall feel still further obliged by his referring any inquirers to 
myself, being, I consider the most legitimate, and perhaps the most 
satisfactory source whence such information can be derived. 

I enclose a lithograph and description of the machine in question, 
and shall do myself the pleasure of forwarding, at an early date, an 
advertisement containing the price at which I can supply such 
machines of any size and power, together with their weights. 

Aware of the kind sympathy which you always evince in the 
protection of patented inventions, I feel that I need not apologise for 
thus trespassing on your valuable space. 

Ricnarp Ronerrts, C.E. 

30, Brown-street, Manchester, March 8, 1859. 





——————_—_—_ 


Tue ATLAntic TeLeGraru.—Mr. Henley (brother of Mr. W. T. 
Henley) has arrived at Trinity Bay with his electrical instruments, 
in order to test the condition of the cable from that end. 

Tne American Tarirr.—The Committee on Ways and Means 
appointed by the United States Congress has decided to report 
against any change in the present tariff. 


Tue Ramway Accipent ar Leamincron.—The adjourned in- 

uiry respecting the late fatal accident at Leamington, took place at 
the Town-hall on Friday last. Engineers and some of the passen- 
gers were examined, but no additional fact of importance was eli- 
cited. The following verdict was returned:—*“ The jury is of 
opinion that the deceased met with his death from an accident on 
the railway, caused by the breakage of the adjusting screw of the 
leading or near spring of the engine attached to the 10°5 train from 
Rugby, but that there is no evidence to show how the breakage 
occurred. The jury recommend that the rails of all curves such as 
the one where the accident happened should be more strongly pinned 
or coupled together, and stronger timber used for sleepers.” 

Breecu-LoapinGc Cannon.—Since the description lately given of 
the cannon invented by Mr. Warry, of the Royal Engineer Barracks, 
Brompton, the inventor has effected another great improvement in 
the method of firing it, by which nearly twenty rounds per minute— 
or nearly double those fired at former experiments—can now be dis- 
charged from the gun. ‘This improvement consists of a lever, of an 
exceedingly simple contrivance, placed on the left side of the breech, 
which by a single movement cuts the cartridge, primes the nipple, 
closes the breech, and fires the gun, the whole of the operations 
enumerated being effected instantaneously. Mr. Warry’s breech- 
loading invention can be applied to any metal guns, of whatever 
size, which can be rifled and rendered fit for service at an estimated 
cost of one-fourth the expense of turning out one of Sir W. Arm- 
strong’s rifled cannons. Some very satisfactory trials have been 
made of this new gun during the past week. 

Bripcinc Great Rivers.—A correspondent of the New York 
Tribune proposes a plan for building tunnels for crossing deep rivers, 
to which he invites the attention of scientific men and pdr Song A 
model of this plan is now on exhibition at the Rotunda of the New 
York City Merchants’ Exchange. To connect New York City with 
Brooklyn he proposes as follows:—The distance from Peck-slip to 
Fulton-street, Brooklyn, is about 2,200 ft. It is proposed to make 
an oval tube of plate iron, 3-4ths of an inch thick, 28 ft. wide, 17 ft. 
high, and 2,200 ft. long, riveted together in the same manner as an 
iron ship or boiler, launched broadside into the water, then floated to 
its place and sunk by letting the water in at the ends by means of 
large valves. After the entrances are completed the water may be 
pumped out. There are two drive-ways 9 ft. wide each, and two 
foot-paths 5 ft. wide each; beneath these, within the tube, iron 
ballast is placed to keep the tunnel inits position. As there is about 
60 ft. of water in the river, no impediment would be offered to navi- 
gation. There are three rows of columns at intervals of 10 ft. 
separating the drive ways and footpaths, which adds to the strength 
of the structure. The inside would be painted and well lighted with 
gas. Asthe tunne would be permanent when finished. not requiring 
any repairs except on the inside, the only expense would be in 
lighting, cleaning, and collection of tolls. 


New Streamer ror Inpia.—On Saturday, the 5th inst., there 
was launched from the building yard of Messrs. C. Mitchell and 
Co., at Low Walker, a large paddle steamer, of peculiar construc- 
tion, destined for inland Indian navigation. Messrs. Mitchell and 
Co., in conjunction with Messrs. R. Stephenson and Co., were 
recently commissioned to construct a powerful steam flotilla for the 
East Indian Railway Company. The fleet of which the vessel just 
launched is the type, will be employed on the river Ganges, for the 
sole purpose of transporting the materials required by the East 
Indian Railway Company in the formation of their line. Such is 
the scarcity of regular and expeditious conveyance on the Ganges 
and other Indian rivers, that the railway company have been com- 
pelled to construct these steamers for their own use; and some notion 
of the importance and value of such property at the present time 
may be gathered from the fact, that the company feel contident of 
more than realising the entire money value of their flotilla during 
their temporary employment while making their line of railway. 
The steamers are 225 ft. long, 30 ft. beam, and about 7 ft. deep. The 
material of the hull is known as “ puddled steel,” is manufactured 
by the Mersey Steel and Iron Company, and its principal advantage 
Consists in its strength being double that of the iron usually em- 
ployed. The natural longitudinal weakness of so long and shallow 
a vessel has been compensated for by the introduction of web girders 
upwards of 10 ft. deep, and extending the entire length of the vessel. 

hese form the sides of the engine-room, they are connected with the 
top, bottom, and other important parts of the vessel, and are, as it 
were, the back-bone and main element of strength in the fabric. 
The machinery is nominally of 170-horse power, but the actual 
working pong will be at least 650-horse power. In the construc- 
“ion, steel has, as far as practicable, taken the place of iron, and no 
expense has been spared to produce engines of the highest excellence. 
Both vessels and machinery have been designed and constructed 
under the superintendence of the company’s engineers, Messrs. 

. and G. Rendel, of London. The readers of Mr. Oliphant’s book 
on Russia and the Black Sea will remember his interesting account 
of the navigation of the Volga, and the manner by which produce 
is brought down that river in the strange country craft. Tyne skill 
will be shortly represented on that river, as Messrs. Mitchell and 
and Co. are building four iron steam vessels that have to be sent out 
to the Volga, and which will in every particular upset the ancient 
ideas of navigating that river. Messrs. Mitchell and Co. have also 
on hand two iron vessels for the Black Sea. 
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RAILWAY MATTERS. 
Ar the meeting of the West London the chairman stated that the 
engineers of the London and North-Western Company had carefully 
considered the merits of all the schemes proposed for connecting the 
railways on the north of the Thames with those on the south, and 
they had decided that the line promoted by the West London Com- 
pany was the proper line for that purpose. The directors had no 
doubt that the London and North-Western would subscribe £100,(.00 
towards the construction of the proposed extension line. It was 
stated that the capital required for the extension was £300,000.—The 
working expenses of the Glasgow and South-Western for the last 
half-year were 38 per cent. of the gross receipts. The directors pro- 
pose to fund an amount of the mortgage debts not exceeding 
£250,000, the holders being entitled to receive an annuity thereon at 
the rate of 4 per cent.—The directors of the Castle Douglas and 
Dumfries Rail\:ay Company report that their line may be opened in 
June. In consequence of additional works rendered necessary for the 
accommodation of the traffic which will be brought on the Castle 
Douglas Railway by its extension through Galloway to Portpatrick 
and Stranraer, that company has found it requisite to apply to Par- 
liament for increased capital. The works on the Portpatrick Rail- 
way are commenced. Some additional contracts have been let on 
favourable terms, and there is a probability of the line being cheaply 
constructed to Stranraer and ready for traffic within two years.— 
The Lancaster and Carlisle dividend is at the rate of 9 per cent. per 
annum. With respect to the works on the Lune Valley line, some 
little difficulty had been met with at the large viaduct near Lowzgill 
on account of the wetness of the season and the difficulty of getting 
a solid foundation on some soft ground where the water came in. 
This had, however, since been obviated, and the works would now 
make rapid progress.—An effort is being made to extend railway 
communication through the north of Norfolk, from Norwich to 
Cromer, a retired watering-place on the coast.—On Friday and Sa- 
turday last the Government Inspector passed over the East Suffolk 
lines from Ipswich to Yarmouth and Lowestoft. The new lines 
are to be opened for traffic in the course of a few weeks.— 
The traffic of the Leominster and Kington is stated to have increased 
20 per cent. during the last three months. A dividend at the rate 
4 per cent. per annum has been declared.— Whilst the 3 per cent. 
dividend of the Vale of Neath absorbed £10,016, the renewal 
account shows an expenditure of £12,809 more than has been paid 
into it from revenue. No dividend, therefore, has been earned.— 
Whilst the London and South Western Company’s direct line to 
Exeter, saving twenty miles over the Great Western, is likely to be 
opened this year, an easy new broad gauge line of twenty-four miles, 
between Hungerford and Devizes, is being promoted, and by which, 
when completed, the distance from London to Exeter will be about 
the same as by the direct narrow gauge line.—The tunnel of 700 yards, 
on the East Kent line, at Dover, has been finished. A long tunnel 
is in construction at Sibertswoold. Another tunnel is being made 
at Ensden, between Faversham and Canterbury.—The works of the 
railway bridge across the Thames at Chelsea, the only railway 
bridge yet granted over the Thames within London, are in rapid 
progress. By the time it is constructed the Pimlico Railway and 
station will be finished, and Belgrave-square will be within the 
sound of the railway whistle, giving its aristocratic inhabitants con- 
venient and first-class railway conveyance to Brighton, Hastings, 
Portsmouth, Crystal Palace, &ec.—Mr. Lance, of Throgmorton- 
street, has formed an “ American Railway Association,” and opened 
an oflice for the deposit of American railway newspapers, reports, 
and prices current. 

Rartway Burs, 1859.—The general report of the Board of Trade 
shows that 172 bills for railways in Great Britain have been de- 
posited this session, of which 129 authorise new works; seventy bills 
by new companies authorise the construction of 768 miles of railway, 
and fifty-nine by old companies 361 miles; the total length of line, 
therefore, is 1,129 miles, in addition to ninety-five miles of deviation 
lines and twelve projects for enlargements of stations, &c. 

Giascow AND Soutn-WEsTERN.—The capital account shows 
that, up to the 3lst January last, £4,686,136 had been received, and 


| £4,747,103 expended, including £216,067 invested in the stocks of 


other companies, leaving a balance of £60,967 against the company. 
The revenue account for the half-year ending 31st January last 
showed that £185,322 had been received, and £81,841 expended, 
leaving a balance of £103,451. From this sum is deducted £24,458 
interest on mortgages, leaving £79,023. To this sum is added £3,066 
brought from the previous half-year, making a disposable sum of 
£82,089. The proposed dividend at the rate of 4} per cent. per 
annum on the ordinary stock and guaranteed interest on preference 
shares will absorb £78,570, and leave a balance of £3,519 for the 
next account. 

Eprsspurcu, Pertu, AND DuNDEE.—The report of the directors 
stated that the gross revenue for the half-year ending the 31st of 
January amounted to £90,208, and the expenditure to £44,316, being 
an increase of £794 on the former and a decrease of £525 on the 
latter, as compared with the corresponding period of 1858. The net 
receipts showed an increase of £1,318, and amounted, including a 
balance of £2,047 from previous accounts, to £47,939. Of this 
£45,660 was required to pay the interest on the preference stock and 
the arrears (£1,718) of dividends on preference stock for the last 
half-year. A balance of about £1,500 remained to be carried for- 
ward. 

CAMBRIDGE, Porron, AND BEprorp.—A public meeting to pro- 
mote this projected railway was held on Friday at Cambridge, Mr. 
W. H. Whitbread in the chair. It was stated in the course of the 
proceedings that the line would be entirely independent of the 
Eastern Counties ; that for the carriage of goods it would be a com- 
petitor ; that if it was not made the Eastern Counties would obtain 
a bill for the extension of their line from Shepreth, for which they 
had all the working plans and estimates prepared; that the county 
of Bedford had subscribed £34,000 to the undertaking (including 
£5,000 from the Duke of Bedford, and £5,000 from Mr. Whitbread) ; 
while Cambridgeshire had at present only taken shares to the extent 
of £2,000 or £3,000. On the motion of Mr. Brimley, a committee 
was organised for the purpose of canvassing the town and uni- 
versity of Cambridge for subscriptions, and the proceedings ter- 
minated. 

KENDAL AND WINDERMERE.—The capital account of this com- 
pany to January 31st last, shows that £225,481 had been received 
and £230,893 expended, leaving a balance of £5,412 due to the 
bankers. The revenue account for the half-year ending 31st Janu- 
ary last shows that £4,012 had been received and £3,002 expended, 
including £1,220 for interest on preference shares, and £1,371 for 
interest on debentures, leaving a balance of £1,010. 

Oxrorp, Worcester, AND WoLVERHAMPTON.—The receipts of 
this company, including the Stourbridge Extension and Stratford- 
upon-Avon Canals, for the fortnight ending the 27th of February 
have been £8,560, while those for the corresponding fortnight of 1858 
amounted to £7,507, and the expenditure to £3,836, or 44°80 per 
cent., while that for the corresponding fortnight of 1858 amounted to 
£3,744, or 49°87 per cent. The aggregate receipts for the first four 
fortnights and two days of the half-year amounted to £84,989, as 
against £32,342 for the corresponding four fortnights and three days 
of the previous year; and the aggregate expenses amounted to 
£15,485, or 44°25 per cent. of the receipts, as against £15,870, or 
49°07 per cent. for the corresponding four fortnights and three days 
of the previous year. , 

Furness.—The capital account showed that £576,132 had been 
received, and £582,524 expended, leaving a balance of £6,391 
against the company. The revenue account for the half-year ending 
3ist of December last showed that £27,140 had been received, and 
£11,671 expended, leaving a balance of £15,469. To this sum was 
added £369 from the preceding half-year, making £15,838. From 
this was deducted £7,635 for interest on loans and preference shares, 
leaving a disposable sum of £8,203. 

Coniston.—The directors of this company state in their report 
that they expected the line would be ready for opening in the sum- 
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mer, and they recommended for the acceptance of the shareholders a 
working agreement for five years, which they had arranged with the 
Furness Company. The agreement was to date from the 30th of 
June next, and to continue for five years. During the first year, 
the Furness Company were to pay the working expenses and the 
interest on debentures and preference shares. For the second and 
third years the Furness Company were also to pay a dividend on 
the ordinary shares of the Coniston Company equal to one-third of 
the dividend paid on the Furness ordinary shares; and during the 
fourth and fifth years a dividend on the Coniston ordinary shares 
equivalent to one-half the dividend paid on the Furness ordinary 
shares for the same period. The report of the engineers, Messrs. 
M‘Clean and Stileman, stated that since September last considerable 
progress had been made, and about 3} miles of permanent way had 
been laid down. No separate work of any great extent now re- 
mained to be executed. The line would be open for public traffic in 
the course of the ensuing summer. The capital account to the 31st of 
December last showed that £26,209 had been received, and £25,914 
expended, leaving a balance of £595. The total estimated cost of 
the line is £50,000, 

Granp Trunk or Canapa.—The London directors of the Grand 
Trunk Railway of Canada have issued a statement of its present 
position and prospects, The capital raised and expended (exclusive 
ot the 43,111,500 on provincial bonds, for which the company 
have been exempted from liability until the line yields a profit of 
6 per cent.) is £8,426,200. Of this £2,000,000 is in the shape of 
preference 6 per cent. debentures, £2,144,000 ordinary debentures, 
and £1,500,000 7 per cent. debentures, while the amount of stock is 
£2,751,600; and it is now proposed to raise an additional £1,111,500, 
by an issue of second preference debentures, which will suflice to 
open the whole road from Sarnia to Quebee and Reviére du Loup 
and to Portland, a total of 1,057 miles, including the Victoria 
Bridge. The length at present open is 880 miles, and the bridge and 
the extension to Sarnia of seventy miles, are to be ready for traflic 
in October. Assuming the total capital on which interest will have 
to be paid at £10,000,000, the directors still calculate, from their 
experience thus far of the working of the line, on a net protit of 
£614,050. 

Frevcu Ramway Works.—The works for the construction of 
the new Paris terminus of the Vincennes Railway have been com- 
menced. ‘The rails have been placed along the cutire line on the new 
railway in process of construction between Marseilles and Toulon, 
and it is expected that a locomotive may pass over it on the 15th of 
March. The opening of it to the public is fixed for the month of 
April. A company has offered to continue the railway from Toulon 
to Nice. In that case the distance from Toulon to Nice may be ac- 
complished in seven hours. ‘The construction of the branch railway 
from St. Lo to the great line from Caen to Cherbourg is making 
great progress. There are now more than 600 men employed at it. 
The works of the bridge over the Rhine which is to connect the Stras- 
burg Railway with that of Baden are being continued without in- 
terruption. The scaflolding is of such gigantic dimensions that it 
has the appearance of a fortress in the middle of the Rhine, ‘The 
directors of the Western Railway Company of France are using great 
activity in the completion of the branch line from Hontleur to Pont 
l'Eveque ; 2,000 additional labourers were on the Ist inst. placed on 
the most difficult part of the work, from Hontieur to Pont TEveque. 
Accounts from Rome state that the contractor for the line from 
Civita Vecchia to Rome has bound himself to open it to the public 
on the Ist of April. Locomotives may in a few days pass over the 
entire line. Surveys have been made of the proposed line from 
Rome to the Adriatic,and the works are to be immediately commenced 

The traflic returns for the week ending February 26 show a 
considerable increase of those of the corresponding week of 1858, 
On the Brighton line the inerease is upwards of 50 per cent. 
Of the metropolitan railways the Great Northern shows a slight 
decrease. 


TRAFPIC RETURNS. 











Week Miles 

ending open. 1859. 1858 
Cork and Bandon ...... soscescoee Me © 20 316 340 
Cork, Blackrock, and Pass: ss eccos Em © 6} ~_ 183 
East Lancashire ...... on voce Oe TORS 6,668 5,447 
Eastern Counties ... .. . Mar, G6 459 22,803 21,185 
Kdinburgh and Glasgow .. .. Feb, 26 142 5,542 41s] 
Glasgow and South-Western ...... . Mar. & 184 665 = 6,445 
Great Northern oneoeeweees .. Feb. 27) 283 21,008 28, 607 
Great Western .......... . Mar, 6 4 
London and Blackwall ....... ese Feb. 27 
London and North-Western -o+ Mar. 6 
London and South-Western... ....... -«» Mar. 6 
London, Brighton, and South Coast. » Mar. 6 
Lancashire and Yorkshire -- Mar. 7 





Manchester, ffield, and Lincolnshire .. Mar, 6 
Manch., So. June, and Altringham 
Midiand.. ° 
Midiand Great Western 
Newport, Abergavenny 
North British .......... 
North Staffordshire .... 
North Devon 
North Eastern... 
Oxford, Worcester, and Wolverhampton.. —,, 
Scottish Central .. .. 
Shrewsbury and Birmingham, 
Shrewsbury and Chester 
South Eastern ° eee 
Scottish North-Kastern........+++ 
Waterford and Kilkenny 
















COLONIAL AND FOREIGN, 
Buffalo and Lake Huron . Feb. 14 
Grand Trunk of Canada .... . 12 
Great Western of Canada . 18 
Great Luxembourg 6 1m 





1,909 





Proposkp ENLARGEMENT OF PAiis.—By an imperial decree Paris 
is about to become a colossal city. In its actual limits there are at 
present 1,174,316 souls; the suburbs contain 351,189 inhabitants; so 
that the future population, when Paris is extended, is at once 
raised to 1,524,505. Paris was already the most populous city on 
the Continent. Vienna has only 475,000; St. Petersburg, 550,000; 
Berlin, 430,000; Madrid, 260,000; Lisbon, 284,000; Naples, 
480,000; Constantinople, 630,000; Milan, 160,000, London is the 
only European city more populous than Paris will be when the 
change of limit is etlected—but London is nearly doubly so.—Buildir. 

Ramway Accipents.—During the latter half of the year 1858 
133 persons were killed and 381 injured by railway accidents in the 
United Kingdom. 15 passengers were killed and 6 injured from 
their own misconduct and want of caution, while 49 servants of 
railway companies were killed and 25 injured from their own care- 
lessnesx and violation of rules, 12 persons were killed and injured 
at level crossings, and 37 were killed and injured while trespassing. 
The total number of accidents to passenger trains during the half 
year was 24, and to goods trains 5; 19 of these accidents arose from 
collisions. 

Suirrinc —From 1854 to 1858 the annual average of shipping 
entered at ports in the United Kingdom was 10,22u,528 tons, the 
percentage of the British to the total shipping being 68. ‘The increase 
of 1854-08 over 1844-48 was cquivalent to 60 per cent, and that of 
1844-48 over 1834-38 to 76. ‘The annual average of the total value 
of exports of the produce of the United Kingdom from 1854 to 1658 
was £109,493,865,against £57,624,897 and £46,559,43], in the quad- 
rennial periods 1814-48 and 1534-38 respectively. In 1868 6,439,201 
tons of British and 4,522,499 tons of foreign shipping entered inwards, 
and 6,452,2 4 tons of British and 4,896,077 of foreign cleared out 
wards from ports of the United Kingdom. The tonnage of British 
shipping engaged in trade with the colonies was 1,758,421 (entered) 
and 2,053,239 (cleared), and the tonnage of foreign shipping so 
employed, 285,348 (entered) and 399,820 (cleared). 
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STEEL’S IMPROVEMENTS IN BREWING AND DISTILLING. 


PATENT DATED 3nD Avaust, 1858. 





Fig. 1 is a longitudinal vertical section of an improved apparatus, 
the invention of James Steel, of Glasgow, for “ mashing” on 
the continuous system. A horizontal cylindrical vessel A, B, is 
employed, having a screw C working slowly inside it. The shaft 
D of this screw is driven by means of a worm wheel E tixed upon it 
at one end. A worm is tixed on the lower end of a vertical shaft 
driven by gearing on the outside. At one end of the vessel A, B, 
there is titted a vertical feeding tube H, into the mouth of which 
the malt is introduced either direct from the hopper, a portion of 
which is shown at 1, or after it has passed through a preparatory 
r mixing cylinder J, in which there rotates a shaft K, titted 
with radiating spikes arranged in four rows round it. A small 
quantity of warm water is introduced with the malt. At the other 
end of the horizontal vessel A, B, there is a second vertical tube N, 
up which the malt is elevated by means of a revolving screw O. 
The tube N is formed with a discharge spout Q at its upper end, and 
the greater quantity of the “sparging” or hot mash water is 
introduced by a pipe R, at a point just below the discharge spout 
(). This water gradually drains through the malt down the tube 
N, and along the horizontal vessel A, B, taking up the saccharine 
matters in its passage, and becoming converted into wort, which 
passes off through a series of strainers 8, 'T, 'T, 'T, T. The strainers 
'T, which may consist of tine wire cloth, are titted up in a vessel U, 
forming an extension of the main vessel A, B; the first strainer S 
forming a partition between the two, and being of extra strength, if 
necessary, to withstand the pressure of the malt. The vessel U, 
containing the strainers may be extended outwards of the full dia- 
meter of the main vessel A, B, or it may be gradually contracted, 
as indicated by the dotted lines V, W. ‘The bottom of the vessel U 
is formed into funnels X, to receive matters deposited from «he wort ; 
these deposits being drawn ott by stop-cocks titted to the bottoms of 
the funnels. ‘The strained wort passes off by a pipe Y, titted with a 
stop-cock Z. The sparging water passes through the apparatus in 
the opposite direction to that in which the screws C and O propel 
the malt, and to facilitate its passage the blades of the screws may 
be perforated. If necessary, longitudinal blades may be fixed 
between the convolutions of the screw C, to turn over the malt and 
insure its being uniformly acted upon. It is proposed to drive the 
large screw C in the main vessel A, B, so as to carry each increment 
of the malt from one end of the vessel to the other in about four 
hours, the elevating screw O being driven at a proportionately faster 
rate, that is, so as to take up the malt just as it is delivered to it by 
the horizontal screw C; in practice, however, this speed may be 
modified as may be found suitable. In order that the malt may not 
carry an excess of water away with it down the discharge spout Q, 
a valve a is fitted to the spout, which valve is pressed by a spring, 
so that the malt can only pass under a slight pressure. 
Fig. 2 is a longitudinal vertical section of an apparatus for carry- 
ing out the continuous system in boiling or heating, and concen- 
trating the wort. Fig. 3 is a transverse vertical section of the 
apparatus. The heater is in this case an oblong vessel 6, formed of 
thin sheet copper. 
pipe d; this pipe having upon it two branches e, f; fitted with stop- 
cocks. One branch steam pipe e supplies a casing g, formed along 
the rounded bottom A of the hee er, whilst the other pipe f enters 
the heater itself, and supplies a hollow grating composed of steam 
som i, extending along the beater at a short distance above its 
ottom /, The waste steam from the casing g and pipes ¢ passes off 
Above the pipes i there is placed an inverted 


mashing 









by two branches 7. 


funnel &, of an oblong form in plan, which is divided internally by 
transverse partitions /, as is also the lower pact of the heater by 
transverse partitions m, these last also serving to paxtly support the 








pipes i and funnel &. Additional partitions » are fitted across 
the heater near each end, and outside of the funnel 4. The wort to 
be heated and concentrated is received at one end of the heater 
(from the pipe Y, for example), and being made to boil by the heat 
applied, is thiown up the interior of the funnel 4, from the open top 
of which it comes over. When the vessel is first supplied with a 
sufficient quantity of wort, the wort is boiled for a short time, and 
then gradually drawn off at one end by the valved discharge pipe o, 
whilst fresh wort is gradually introduced at the other ead, and the 
operation is thus carried on continuously. ‘The tow of the wort 
from one end to the other of the heater is retarded by the partitions 


ing and concentrating of every portion of the wort. 
The wort on leaving the heater enters a separate closed vessel p, 


hops, which are contained between two perforated horizontal 
diaphragms gq, r; one of these, g, being moveable to accommodate 
itself to the quantity of hops in the vessel. 


additionally heating the wort in this vessel, if necessary, a coil s of 





top of the hops for the purpose of passing through them again. 
From the vessel p the wort passes by the discharge passage wu to a 
condenser or cooler v. The water used for cooling the wort becomes 
gradually heated, and may be used for mixing with fresh malt. To 
this end a pipe w is connected to the upper end of the worm v, to 
convey the water thus heated to the branches M and R, already 
described, as supplying the mashing apparatus. At the commence- 
ment of operations, hot water will have to be supplied to the masher 
from another source, this supply being introduced by the hot water 
vipe 2, but when the condenser v is in action, and the water which 
om it is sufliciently heated, a separately heated supply will not 
be needed. A cold water supply pipe y communicates with the 
branch M, for reducing the temperature of the water supplied to the 
preparatory masher J, when necessary. 

In distilling from grain the mashing apparatus described in Fig. 1 
may be used in forming the wort. 





HART’S TAPS AND VALVES. 
PATENT DATED 17TH JuLy, 1858. 

Tue improvements of Thomas Hart, of Glasgow, apply to certain 
varieties of taps or valves for which letters patent were granted to 
George Buchanan, 3rd December, 1849. 

In the illustration, the shell or body of the tap is shaped somewhat 
like that of a common nose-cock, but it has on its top a flange a, 
circular in plan, as in Fig. 2. Within this flange there is formed a 





Heat is communicated by steam through the | 


circular channel c, the inner circuler edge 4 of which also forms the 
edge of a central opening B, which is the mouth of the inlet passage 
A, B. The exit passage X communicates with the channel ¢ by the 
opening «, whilst its direct om o nication with the inlet passage 
A, B, is prevented by the transverse partition d. The valve of the 
| tap consists of an india-rubber diaphragm M, which is made so as to 
| cover the central opening B, the annular recess c, and ihe flange d. 
A cover C is placed over the diaphragm M. A recess e is formed in 
| the cover C, and across this recess the diaphragm M may be said to 
be stretched or held. When the diaphragin M is in contact with the 
edge 6 of the opening B, the main passage is closed, but when the 
diaphragm is pressed up the fluid from the inlet tinds its way into 
the channel c, and therce into the exit X, and so is a A 
small passage N is formed from the inlet A, through the shell of the 


Provision is made for | 





tap, into the cavity e¢, and the fluid thereby finding its way to the 
back of the diaphragm M, and pressing thereon a greater area than 
that acted upon on the other side, holds it tightly against the mouth 
B, and thus prevents the discharge of fluid. The discharge of fluid 
is obtained by first allowing the fluid to escape from the back of the 
diaphragm M, when the pressure on its under side preponderating 
will press it up, and the fluid will escape. The egress of the fluid 
from the cavity e is provided for by a small passage O, T, into the 


exit passage X. This small passage is of slightly larger bore than 
the passage N, and communicates with the cavity e by means of a 
small valve k worked by a screw in the cover. Talf a turn of the 
screw / is suflicient for the purpose of opening or closing the tap, and 
to prevent more being imparted to it a small screw i is screwed into 
it and works in a slot or open space cut about half-way round the 
projecting part j of the cover. In the inlet passage N, into the 
cavity e, a small valve m is introduced to close the communication 
with the main inlet A, B, when from any cause the pressure in the 
latter becomes reduced. . 


HARRISON’S IMPROVEMENTS IN OVENS« 
Tis invention of improve- 
ments in ovens, by Samuel 
Ilarrison, of Stanhope-street, 
Clare-market, London, relates 
to the class of ovens which 
are usually constructed of 
sheet or cast iron, and are 
heated by the flame of car- 
buretted hydrogen gas. The 
inventor combines two, three, 
or more ovens together, and 
sO arranges them that the 
heated gases arising from the 





combustion of the gas are 
cenducted over, under, and 


around the ovens in a serpen- 
tine direction, so that the heat 
may be made to act more 
effectually on them than in 
gas ovens of the ordinary con- 
struction. The ovens are all 
distinct from one another, and 
each has its separate door, so 
that the smell of any article in 
one oven cannot while cooking 
affect anything in either of the 
others. The most convenient 
arrangement for the ovens is 
to place them one above the 
other, leaving a narrow space 

= between them, and also be- 
tween the sides of the ovens and the outer case. The bottom 
plates of the ovens are formed in such a manner that they 
are made to extend at one end to the sides of the casing, so as 
to form a stop to the ascending heated gases or vapours. The heat 
from the gas burner at the bottom of the casing is conducted from 
below, against and under the bottom of the oven and up the opposite 
side to the space under the oven immediately above, so that the 





; heated gases will play round and act on the bottom sides and top of 


} the oven, which will become quickly heated; from the side of the 


1, m, n, which arrangement insures the thorough and uniform heat- | 


in which it is treated with hops; it passes downwards through the | 


steam pipes being introduced, and discharging funnels ¢ are fitted 
between the diaphragms r, g, to caase the wort to be thrown to the | 





lowest oven the heated vapours will pass under the second oven, and 
up by the side of the same until it meets with another stop formed 
by the enlargement of the bottom plate of the oven above. 

The accompanying drawing is a longitudinal vertical section of an 
oven constructed according to this invention and showing the 
arrangement of the gas pipes; a,a, a, a, is the external casing, 
which the inventor prefers to make of sheet iron, but cast iron or any 
other metal, such as brass or copper, may be employed, if preferred ; 
b, b, b, are the ovens, which are placed one above the other; ¢, c, ¢, 
are gas pipes to supply the burners d, d, d, with gas. Each of the 
pipes c, ¢, ¢, are provided with stop-cocks e, e, e, whereby the quantity 
of gas to each burner, and consequently the heat evolved therefrom, 
may be regulated at pleasure, or the supply of gas cut off to either 
burner, as may be required. Access is obtained to the interior of 
the ovens by means of doors placed in front. Other doors g, g, are 
adapted to the sides of the outer casing, for the purpose of obtaining 
access to the burners d, d, d, and to the flues or spaces between the 
ovens. ‘The outer casing u, a, is made to stand and fit into the cast 
iron base plate A, A, which is raised on feet, and has a long slot or 
opening imade therein, and corresponding with a similar slot or 
opening at the bottom of the casing a, a, for the purpose of admit- 
ting air to the interior of the flues. It will now be understood that 
upon igniting the gas that issues from the burners d, d, d, the heat will, 
after acting on the bottom of the ovens, pass up the sides, and after 
traversing the entire length of the tlues 7, j, j, in a serpentine direc- 
tion, as indicated by the arrows, will ultimately escape into the 
chimney &. 

As a considerable quantity of heat will pass off by the chimney 
k, the inventor so.netimes tinds it convenient to place an additional 
chamber or oven on the top of the others, and use it as a plate- 
warmer, for which purpose the chamber is provided with a rack, so 
that the plates may be placed therein edgeways, the most convenient 
way for warming them. The cast iron top / of the casing is provided 
with a flange m, m, all around on the under side, and which, by 
taking into a groove made at the top of the casing and filled with 
sand, forms an air-tight joint. As the heated gases play on the 
under side of the top plate /, it will soon become sutliciently warm 
to serve as a hot plate. 


Wootwicn ArseNAL.—Mr. John Anderson, F.R.S., inspector of 
machinery to the War Department in Woolwich Ar.enal, has been 
appointed assistant-engineer of rifled ordnance, to carry out, in con- 
junction with Sir W. Armstrong, the manufacture of his guns for 
distribution to the Royal Artillery. Mr. Anderson, whose scientific 
direction of the machinery department of the Royal Arsenal was 
marked by various productions for which he was most liberally re- 
warded by Government grants and otherwise, a short time ago 
presented with a compensation of £3,000 by the Council of the Board 
of India for his invention in the manufacture of leaden bullets. 
More civilian appointments are also spoken of as about to take place 
in the Laboratory and the other manufacturing departments of the 
Arsenal. 
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THE ENGINEER. 





TO CORRESPONDENTS. 


Norice.—Five volumes of THE ENcinges may now be had ready bound. Vol. I., 
IIL, IV., V., and VI., price 18s. each; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

©,* It is advisable for correspondents to give initials rather than general signa- 
tures, as “ Constant Reader,” “ Subscriber,” dc. &c. 

*,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, &c., to send their names and addresses, 
to which, after publishing their inquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Errata.—ZJn the article on “ Superstructure of Railways,” in THe ENGINEER of 
25th February, the reference to the date of publication of Mr. Adams’ plan should 
have been 5th November, 1858, page 353.— We inadvertently stated last week 
that Mr. Samuel Cunard had been knighted by the Queen. As is well known, a 
baronetcy has been conferred upon him—a distinction alike honourable to the 
sovereign and the recipient.—In Mr. Kilgour's letter upon the Atlantic telegraph 
“ Ireland” was improperly substituted for “ Iceland.” 

Fme-escaPes.—A correspondent, (G. W. P), suggests woollen instead of canvas 
as @ material for fire-escapes, tiwo of which whilst in service in recent fires, 
themselves caught fire. 

A Mecaantc (Bradford).—7o fir the diameter of cylinder and length of stroke 
of @ 1-horse power engine, we must know the pressure of steam at which it is to 
be worked. Scraping is better than grinding for fitting the valves. 

H. P.—Surely you cannot doubt that wrought iron bands shrunk around cast iron 
cylinders impart additional strength. To doubt that would be equivalent to 
doubting the increase of strength by increasing the thickness of the cylinder itself, 








J. S. (Paisley).—The difference tetween the common brake and the wedge you | 


propose would be that, whilst with the former the retarding friction is compara- 
tively light, it would in the latter be equal to nearly one-half the load upon the 


wheel, which, its own momentum not being in the least arrested, could be kept | 
upon the wedge only by nearly the same amount of force as would be required | 


to anchor the train suddenly to the tract. Whilst the action of the common 
brake is gradual, that of the wedge would be instantaneous. 

J. P. (Greenwich).— Write to Mr. John Anderson, War Department, Woolwich 
Arsenal, 

R. Me. A.—The registering instrument used upon the Atlantic line, during the 
short time it was open, was that known as Morse's. The currents transmitted 


MINERS’ LAMP. 
(To the Baitor of The Engineer.) 
S1r,—Perhaps you will spare me space in your excellent journal to redeem 
for my friend Mr. J. T. Hall, of Newcastle-upon-Tyne, the merits of an in- 
vention in his improvement of Safety Lamps for Miners, patented by Messrs. 
W. Wilkins and Co., and illustrated last week in one of your contemporaries 

Mr. Hall about three years ago produced before the Northern Society of 
Mining Engineers, a safety lamp with the dioptric lens, which he had 
manufactured in France, with arrang ts for the admission of air through 
the oil-case by means of a perforated false-bottom, the air being supplied 
not only around, but in the very core of the flame—causing perfect com- 
bustion and a most brilliant light. 

His lamp was also provided with a double gauge cylinder at the upper part, 
and a simple apparatus for locking the upper and lower parts of the lamp 
together, so as to effectually preclude the possibility of the workman open- 
ing it for the purpose of lighting his pipe, which he could not do through 
the sides of the lamp itcelf as inthe *‘ Davy,” while the entire arrangement 
securely guarded him from thé 6xplosion of exterior gases. 

Mr. Hail, with that generosity which characterises men of genius, did not 
patent his inventions so as to pecuniary emolument, bat, following in 
the wake of Davy and Stephenson—having been, like the latter, a working- 
miner—gave the benefit of his knowledge and skill to the class from whence 
he sprang. Grorek Henry Lociey, 

Jerusalem Coffee-house, City, March, 3, 1859. 


INCLINED PLANES. 
(To the Bditor of The Bagineer.) 
Six,—In answer to your correspondent ‘‘ V. P.” (“Inclined Planes”), I 
wish to present his question to him in some other points of view. 

Suppose first, a truck travelling on a horizontal plane with somebody in 
it, busily engaged in raising or lowering a weight suspended from any part 
of the truck by arope. In such case it is clear that there is, theoretically, 
no power required to propel the truck (friction, &c., excluded) whether the 
weight is a little higher or lower, the point of suspension—where the weight 
acts, in fact —remaiming always in the same plane, 

Suppose, secondly, the platform of a hoisting apparatus is ascending with 
a weight suspended from beneath the platform by a rope. As svon as the 
weight (say 1 ton) is raised from the ground, the strain of 1 ton is trans- 
mitted to the ascending platform at tue’ point where the rope is attached. 
If, therefore, in ascending, the rope with the load on it is lengthened or 








| shortened, the power of lifting will always be equal to | ton (weight of 


through the conductor attract one end of a vibrating lever to the ends of an | 


armature, and by the same action a steel point in the other end of the lever is 
raised against a strip of paper in motion upon a revolving cylinder, A 
puncture is made in the paper, of a length proportional to the time of contact 
with the battery. These punctures, of different lengths, and in different relative 
positions to each other, are made to serve as the characters of an alphabet, and 
must be translated by the receiving clerk. 

B. B. P.— We sincerely regret to state that in our opinion your arrangement is 
wholly impracticable. The train would not be stopped, as we understand, by 
Jriction, but in the same manner as if an anchor were thrown out to grapple 
upon the rails. In the first place, the parts of your arrangement, as soon as 
thrown in gear, at high speed, would be torn away from their hangings by the 
momentum of the carriages, which, indeed, if the clutch were to hold, might as 
well be run against a brick wall. In the next place, the plan involves a tolally 
impracticable form of rails —the inner side of the top flange would not withstand 
eight-and-forty hours’ wear, No chairs or fish-plates could be used, and we 
very much doubt if the line could be ballasted, even, with safely to the trains. 

Juvents.—The area in square feet of each sheet of your boiler must be ascertained 
separately, and, if the plates are of iron, their uniled area must be multiplied 
by 2°5 for every sixteenth inch of their thickness. If the boiler is made of 
3-8th in. iron throughout, the area in square feet of all the plates, multiplied by 
15, will give the weight in pounds, exclusive of rive's, angle iron, dc. 

A. B. (Glasgow).—A process for case hardening cast-iron was described in a@ 
paragraph on page 151 of our last number. 

M. L. (Northfleet)—-Jn Mr. Fairbairn’s paper on Collapse of Tubes C' is a 
constant, expressing the relation between the internal pressure P' on the tube, 
and the product PX L X D. C1 is @ constant, giving the relation between 
Ka and the resistance of the material to compression, for the corresponding 
elements P,L,and D. The area of the longitudinal section = L, D, .*. P* or 
the total pressure on the tube P, L, De 





MEETINGS NEXT WEEK. 

InstTiTUTION OF CiviL Exoineers.—Tuesday, March 15th,at 8 p.m. “An 
Account of Experiments Made upon Elliptical Cast-iron Arches, with a 
View of Ascertaining the Safe Load to which they be subjected,” by T. F. 
Chappé, M. Inst. C.E. ; and 

No. 943. ‘‘ Description of the Melbourne Gravitation Waterworks,” by 
Matthew B. Jackson. 





DRYING ROOMS. 
(Zo the Bditor of The Engineer.) 
Str,—Can you or any of your numerous correspondents inform me which is 
the best system to be adopted in drying rooms for linen yarn ? 
Are there any works, withjillustrations, published on the subject, and who 
are the publishers? E. Knapp. 
Manchester, March 7th, 1859. 





THE GREAT EASTERN AND HER SAILS, 
(1o tie Editor of The Bagineer.) 
Sir,— Your correspondent ‘‘ Thomas Morris” appears to forget that one of 
the chief uses of a steamer’s sails, is to keep her from rolling, even when 
going nearly dead against the wind. A. L, L. 
Hereford, March, 7th, 1959. 





RIVER IMPROVE MENTS. 

(To the Editor of The Engineer.) 

Sir,—Can any of your numerous correspondents inform me in what part of 
England or Scotland I could see a second or third class tidal river so far im- 
proved by dredging and longitudinal training as, at a distance of from twelve 
to sixteen miles from the sea, to float barges drawing 3 ft. or 4 ft. during 
low water? Also, what might be the,cost of dredging such a river per cubic 
yard, presuming the first outlay for dredge-boat be not included? 

March 4th, 1859. 





LENGTH OF CIRCULAR SEGMENTS. 
(To the Bditor of The Engineer.) 
Sir,—I should be much obliged to any correspondent who would give the 
authority on which the rule for finding the length of a segment of a circle 
in terms of the chord and chord of half segment is founded. The rule I 
refer to is:—Arc equal 8 times chord of half-arc, minus chord of arc, divided 
Cc. P. Cc. 


y 3. 
Mullow, March, 7, 1859. 





HART’S LOCKS. 
(To the Editor of The Engineer.) 
Str,—As a matter of justice you will allow me to state through your columns 
that the principle of the detached tumbler, as shown in your number of the 
26th ult. in the drawing showing ‘‘ Hart's Improvements in Locks,” was 
patented by Mr. L. P. Miles in August, 1854, number of specification 1709, 
and as this is the part of the first-named lock which chiefly boasts of excel- 
lence by rendering it uupickable, I think you will not deny my request. 
No. 8, Rutiand-terrace, Forest-hill, W. P. Mines. 
March 4, 1859, 





SCREW v. PADDLE. 
(To the Editor of The Engineer.) 

§tx,—Lord Carlingford has misunderstood me in supposing that, when 
writing of the ‘‘ Admiralty Screw,” I attributed any portion of the inven- 
tion of the Screw-propeller to the Admiralty. By reading the passage to 
which his lordship refers as it should be, this will appear more evident : — 

“In both cases the Admiralty screw (vessel) when lashed stern to stern 
with the paddle vessel overpowered,” &c. &c. 

It is well known, also, that on the principle of a part standing for the 
whole, a “sail” represents a ship—a “screw,” a screw-vessel—and a 

paddie,” a paddle-steamer. 

This explanation is, I trust, sufficient to prove that I did not—even inad- 
vertently—intend to give to the Admiralty the credit of an invention of 
which, in fact, they might more properly be considered only the “ wet 


nurses, 
March, 7, 1859, Tom Tue, 





platform, friction, &c., excluded); even supposing the rope to go on 
lengthening in such a manner as Wo allow the weight to remain always at 
the same height. 

From both these cases we find that the force required for moving is 
exactly equal to the weight raised, viz., in the first case to zero, in the 
second to the real weight. Now what applics to the movement in a hori- 
zontal plane, and in a vertical one, must also apply to a case between these 
two, that is to say, to an inclined plane. It is tnerefore clear to **V. BP.” 
that the force to move the point of suspension up the incline will be always 
the same, whether the weight itself (always exerting the same strain on the 
point of suspension) rises or remains in the same horizontal plane. 

Presuming that “* V. P.” is able to enter into further caiculations, 
unnecessary for me to furnish more particulars. J 

London, March 7, 1859. 


it is 
L. 





Advertisements canno! be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown; each line afterwards, sixpence. The line averages ten words ; 
blocks are charged the same rate for the space they fill. All single adver- 
tisements from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and publishing department of this paper are 
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communications to be addressed #0 the Editor of Tue Enxctngen, 163, Strand, 
W.C, London, 











FRIDAY, MARCH ll, 1859. 


THE JARROW DOCKS, 


THE formal opening, on Thursday week, of the North- 
Eastern Railway Company's new docks at Jarrow, was an 
event of no ordinary consequence to the coal trade of the 
north. The South Shields colliers had previously been 
obliged to load, one at a time, under great inconveniences, 
at the Pontop and Brandling drops, and it often happened 
that after a vessel had taken in her cargo, much difficulty 
was experienced in getting her out to make room for the 
next. ‘The accommodation for the coal wagons was equally 
scanty ; there was but one line of rails to the spouts, to 
reach which each wagon had to go upon a turn-table. ‘The 
wagons were drawn in and out by horses, a large number 
of which were employed day and night. The shipping 
expenses at the Pontop and Brandling drops averaged, 
we believe, £10,000 a year, equal to 7d. the chaldron, 

The new docks were commenced in August, 1855, since 
when they have been steadily prosecuted to completion by 
the contractors, Messrs. Jackson, Bean and Gow. ‘Ihe 
area of the docks and tidal basin is about fifty acres, giving 
accommodation for between 400 and 500 vessels, ‘The 
tidal lock, 100 ft. in width, and upwards of 250 ft. in 
length, has entrance gates 60 ft. wide ; besides which there 
is a main tidal entrance 80 ft. wide, or sufficient to pass the 
widest paddle steamer afloat, the Great Eastern only ex- 
cepted. There are 10 ft. of water over the sill of the dock 
gates at low spring tides, the average rise of which is 
14 ft. 6 in., sometimes reaching to 17 ft. Vessels drawing 
20 ft. can be loaded at neap tide and taken out of the 
dock ; whilst at spring tide, those drawing 24 ft. can be as 
easily passed. On coming around the entrance pier, vesscls 
enter an unenclosed tidal basin, and thence through the 
tidal lock into the main dock. At high-water the 80 ft. 
tidal entrance is openedalso. ‘Uhe iron gates were made by 
Messrs. R. Stephenson, and Co., and weigh between 500 
tons and 600 tons. ‘Their heel posts turn in hollow granite 
a and they are worked by Messrs, Armstrong and 

Jo.’s hydraulic machinery. 

There are four coal jetties, having each eight parallel 
lines of railway projecting at right angles from the quay 
wall, the two centre lines of each jett projecting 500 ft., 
and the other lines projecting less and less on each side, 
allowing of ten vessels being loaded at once at each staith, 
five on each side. The drops are constructed for discharging 
two 8-ton coal wagons at each, The wagons, instead of 
being drawn by horses, as at the old drops, run on self-acting 
inclines, laid at 1 in 100 in both directions for bringing the 
loaded wagons and removing the empty ones, The docks 
are capable of shipping 1,600,000 tons of coals yearly, and 
new jetties can be extended, if required, to ship 2,400,000 
tons more. ‘The cost of shipping will not, probably, exceed 
Id. per ton. With such immense facilities, there will 
be no difficulty in keeping up a supply of north country 
coal in the London market, especially with the aid of 
screw colliers, some of which, like the Edward Hawkins, 
are of a size and speed sufficient to deliver two cargoes 
of 1,200 tons each in London in one week. The entire 
coal trattic of the North Eastern Railway, during the year 
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1857, was in the Durham and Northumberland district 
2,554,330 tons, and from the Yorkshire and Lancashire 
collieries 357,656 tons. As a basis of comparison, we may 
add that the London and North-Western line carried 
2,469™151 tons of coals in the same year. How long will 
it be, with the increased facilities, before the coal move- 
ment of the North-Eastern will reach 5,000,000 tons 
yearly ? 

The shipping facilities at the new docks wil! afford 
the despatch so essential in maintaining a competition 
with the Yorkshire and Midland coals. On the day of 
opening, a screw steamer was put under one of the spouts, 
laden with 400 tons of coals, and trimmed and all 
ready for sea in fifty-five minutes! ‘Two steamers of that 
tonnage may be loaded at any one of thirty spouts and sent to 
sea in one tide—advice of the departure of the steamers 
from London being previously telegraphed to the colliery 
owners, so that they may have cargoes ready standing for 
them. With these means, so vast a supply may be so 
suddenly thrown upon the London market as to render 
any considerable rise of prices impossible. 

The admirable skill with which these docks have 
been planned and completed may be inferred from the 
handsome testimonial awarded by the North-Eastern 
proprietors, at their last meeting, to their chief engineer, 
Mr. T. E. Harrison, by whom the works were designed, 
and under whose general superintendence, aided by that 
of Mr. R. Hodgson, the resident engineer, they have 
been so successfully carried out. 

The remaining great improvement required for the 
commerce of the Tyne is the extension of the piers 
at its mouth, ‘The progress alseady made has been, 
we believe, some 1,800 ft. on the south, and about 
750 ft. on the north pier, the former on which already 
affords a popular promenade for the inhabitants of South 
Shields. Mr. Lawton’s contract, upon which he entered 
in 1854, will expire in May, 1861, when it is expected 
that the £166,000 worth of work which it embraces will 
have been finished. An increase of from 2 ft. to 24 ft. of 
water has, we believe, been already obtained upon the bar, 
which, it was stated before the Harbour of Refuge Com- 
mission, is of sand, with occasional boulders, but no rock. 
With the extension of the picrs to six fathoms at low 
water, as proposed by Mr. Walker, it is believed that this 
bar will be entirely removed. ‘The estimate for the piers, 
as at present being carried out, is £400,000, which would 
be increased by Mr. Walker’s extension to £800,000, of 
which increase the'l'yne Commissioners offer tomect one-half, 
if the Government will assume the other half. The Northum- 
berland and Jarrow Docks already furnish accommodation 
for 750 vessels, whilst 1,250 more have been in the open 
harbour at one time. With this great amount of shipping, 
it has been shown by authorities familiar with the north- 
east coast, that of 259 wrecks in acertain period, 202 might 
have been prevented, had a suitable harbour of refuge 
existed at the mouth of the Tyne. Whilst we have just 
had an illustration of what commercial enterprise can do 
for the convenience of a special class of this shipping, we 
may now hope that Government will afford to the whule 
that protection which it is beyond the province of a private 
undertaking to provide. 


LABOUR-SAVING MACHINERY. 


Mr. Woop’s able paper on the working of the Newcastle 
collieries describes one of the most interesting applications 
of machinery to the reduction of manual labour—the 
method of coal-cutting introduced by Messrs. Johnson and 
Dixon at Broomhill Colliery, Northumberland. Mr. George 
Stephenson once contrived a machine for the same purpose, 
but on trial it was not found to answer. ‘The machine 
described by Mr. Wood is constructed to work along the 
face of a “long wall,” a horizontal revolving cutter, 3 ft. 
long and 6 in, diameter, being first made to penetrate the 
bottom of the wall, after which the machine propels itself 
forward, leaving a continuous channel, extending 3 ft. into 
the solid coal, and 5 in. in height. ‘The revolving cutter 
is shaped nearly like a screw tap, which, if moved laterally 
along in a direction at right angles to its own axis, would 
cut a similar trench in a block of coal. The teeth of the 
cutter are of chilled cast iron, and can be easily renewed 
when worn. The projecting spindle on which they are 
mounted is driven at 500 revolutions per minute by a double 
cylinder compressed air engine, which is mounted upon the 
moveable frame of the machine, ‘The air is compressed to 
a pressure of 30 lb. or 40 1b. per square inch, by a 10-horse 
power steam engine, situated aboveground, or in any 
other convenient place, and is conveyed to the machine 
through 4-in, metal pipes, terminating in about 30 ft. of 
stout flexible india-rubber hose-pipe of the same diameter, 
which ailows the machine to travel a certain distance fors 
ward without stoppage. The rate of working is 6 in. a 
minute forward, caual to 10 square yards an hour. ‘I'wo 
machines, therefore, which, with engines and air pumps 
complete, would cost about £1,750, would cut 80,360 square 
yards, equal in a 44-ft. seam to 120,540 tons of coal ina 
— of 287 working days, and working each only fourteen 
1ours daily. ‘The whole cost is estimated at £1,580, equal 
to a little more than 3d. per ton of coal worked. Although 
applied under the disadvantages of the “ pillar and stall” 
mode of working, instead of the “long wall,” for which 
the machine is intended, Mr.Wood states that, so far as the 
cutting of coal extended, the machine answered its purpose 
thoroughly. 

In printing presses, in the working of which such 
great speed has becn already attained, we understand that 
Mr. Beach, of New York, has improved materially upon Hoe’s 
eight-cylinder machine. ‘The forms for one side of the paper 
are placed on the large cylinder as in the Hoe press, but 
whilst the other side of the large cylinder of the Hoe press 
carries nothing, Mr, Beach places upon it the forms for the 
other side of the paper. The large cylinder is 4 {t. in diameter, 
the small cylinder 12 in.; there are therefore four revolu- 
tions of the small cylinder which carries the paper to one 
of the large cylinder which carries the type. The paper 
is fed as al. One turn of the small cylinder prints it ; 
another tarn throws it off the cylinder on tapes towards 
the point of delivery; at the end of the second turn, the 
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hind edge of the sheet of paper is caught by a back-handed 

asp of the same fingers working against each other which 
ragged it in at first, and is dragged back over the same small 
cylinder again, this time receiving the impression of the 
forms of the other side of the paper. It is then thrown off 
by asliding motion. The double-acting fingers work ®n the 
same axis, like the hour and minute hands of a watch. 
They move both ways, clasping with both sides of the fin- 
gers. Ifthe press can be run so as to give the type the 
same speed now given to the type on the ten-cylinder 
presses printing 20,000 impressions an hour—it will 
give with eight cylinders 44,000 impressions, or 22,000 
completely printed papers an hour. There will also be a 
decided advantage in the “ register” of sheets printed in 
this way as compared with those whose second side is fed 
by hand. The inventor hopes yet to be able to feed an 
endless sheet of paper to his press, and to receive the 
apers from it printed, folded, and counted ready for de- 
ivery. 

ia interesting paper read at the Newcastle meeting of 
mechanical engineers, by Mr. Anderson, it was observed 
to how great an extent in the tools of the smithery pro- 
duction by the hand and hammer of the smith is fast giv- 
ing place to production by means of apparatus constructed 
upon the copying or transfer principle, such as dies under the 
American drop hammer, the steam hammer, and the forging 
machine ; the employment of rolls containing on their sur- 
faces the pattern of what is wanted, and the use of oscillating 
dies imparting the form to the red-hot mass upon a moving 
table. In each case it is seen that the general tendency 
is to obtain the form and dimensions of the article produced 
by the transfer of both from an apparatus prepared with 
care, and to dispense with that care in the future actual 
production. Mr. Anderson has given some interesting 
examples of the facility with which various articles of 
wood-work are produced by copying machinery. In 
Woolwich Arsenal, the sabots, or wooden blocks attached 
to round shell, were formerly turned by hand with the 
gouge, chisel, and gauges, whereby askilled workman could 
make only about fifty a day. They are now cut out of 
plank at a cost for wages of 7d. per hundred, and are after- 
wards turned upon their face and edge, both at}the same 
time, by means of cutters whose motion is accurately deter- 
mined by guides and stops within the machine itself. By 
a simple subsequent process, they are hollowed to fit the 
shell; and the whole cost for wages is less than one-fifth 
of what it formerly was. 

The minute wooden plugs for the Minié bullet, of which 
—_ 400,000 are required daily, are made with great 
expedition and accuracy. Boxwood rods sawn to the 
proper size are held cach in a frame, whilst a pair of revolv- 
ing cutters, fixed in a lathe spindle and driven at a high 
velocity, is pressed gently against one end, by means of a 
cam on the driving shaft of the headstock. The cutters 
have the proper form to impart the required cone to the 
plug, which is sawn off, and a fresh portion of boxwood 

rought up to the cutter by a simple feed motion. 

The box-chisel, with its contained screw-auger, has also 
greatly reduced the labour of mortising. In a mortising 
machine now in much favour in America, the auger and 
chisel are separate, arranged side by side, andjworked in 
succession. ‘The circular hole being first bored, the chisel 
cuts the mortise, by rapid strokes, of a length which can be 
instantly adjusted by a pressure of the foot. 

The difficulties which have heretofore attended the in- 
troduction of wood-working machinery into England may | 
be inferred from those encountered by Mr. Roberts, who 
contrived one of the earliest arrangements of machinery 
for working wood—that for ornamenting table legs by 
means of a revolving cutter, working at a high velocity, 
brought to bear on different portions of the work succes- 
sively. After he had succeeded in his object, he was pre- 
vented from bringing his machine into use by the opposi- 
tion of the workmen, who, in their prejudice, thought it 
likely to supersede the demand for their ives. We doubt 
if Tlobbs’ lock factory could have been quietly established 
in Birmingham ; but when machinery shall have super- 
seded the numberless forms of drudgery in which that 
dingy metropolis of handicraft abounds, its workmen will 
find themselves elevated to a scale of existence altogether 
higher in intelligence and comfort than any they have ever 
yet enjoyed. Every labour-saving machine yet brought 
into use has created fresh labour, and so it will ever be. 
The opposition of the coach and wagon interest was un- 
bounded against the introduction of railways; but the work 
and consequent demand for horses is now infinitely greater 
than it ever was in the palmiest days of highways. We 
need hardly point to Manchester to prove that a spinning 
machine which could do the work of 3,000 hand-workmen 
has created a demand for a hundred spinners where one 
was before employed. So it will be in a lesser degree 
with the sewing machine when it has been fairly intro- 
duced. The Scientific American says of the progress of 
this machine in America : — 

“Messrs Wheeler and Wilson made and sold during the 
last three months 4,700 machines, and are now producing 
and selling 100 per day. They vary in price from 50 dols. 
(£10) to 100 dols. (£20), and the highest priced ones 
sell best. In their business there is over 500,000 dols. 
(£100,000) invested, and they keep over 400 men regularly 
employed manufacturing machines, The system pursued 
is the same as that adopted in the manufacture of arms, every 
piece is made to a gauge, and consequently the parts of any 
machine may be transposed with those of another machine 
of the same size; or should an accident occur, the broken 
part can be immediately replaced on application at the office. 

“Messrs. Grover and Baker manufactured and sold 
in 1858 14,000 sewing machines, and more of the 
100 dol. ones than any other price. Their factory is at 
Boston, but in this city they employ 150 cabinet-makers 
to produce stands and ornamental covers for the machines 
sold. They sell a great number in South America, and 
many are bought here and carried to England by persons 
returning or going to live there. 

“ Messrs. I. M. Singer and Co. produce and sell about 
350 machines weekly, and they are now making arrange- 
ments to increase their manufacturing facilities. The prices 


of their machines vary from 50 dols. to 125 dols., and two- 
thirds of their sales are those of the highest price. Messrs. 
Singer and Co., taking advantage of the fact that Howe’s 
English patent (now owned by Thomas, of London) does not 
cover Scotland and Ireland, have a branch establishment in 
Glasgow, and in the last year they sold machines in that city 
to about the amount of £25,000. There is not an establish- 
ment in this country where stitching of any kind is required 
in which the sewing machine is not employed, and there 
are few private families in which it is not an acknowledged 
article of furniture. It is impossible for us to estimate the 
number of other machines sold weekly in the United States, 
but when we mention the fact that a machine may be 
bought in New York, or any other city in the Union, from 
5 dols. upwards, it will not be considered an exaggeration, 
but considerably under the mark, when we say that over 
1,500 sewing machines are sold weekly in this country.” 

Although machinery has been introduced for boring the 
tunnel under Mont Cenis, it is not altogether such machinery 
as is required for the execution of such formidable works. 
A really effective and simple tunnelling machine would 
be a most powerful aid to modern railway enterprise. In 
many parts of the world, long tunnels are unavoidable in 
the introduction or extension of railway communication. 
In Turkey, through which lies our shortest route to the 
East, long tunnels will be inevitable. So in crossing the 
American continent, and in one of the States (Massachu- 
setts), a struggling effort is being made to drive a tunnel 
of 43 miles, although there is little hope that it will be 
finished in this generation. Various kinds of machines 
have been already tried upon it, none of which have at- 
tained to any remarkable success, whilst some have proved 
complete failures. 

We have already mentioned in THE ENGINEER the in- 
troduction, at Wolverhampton, of self-acting machinery 
for making horse-shoes at the rate of sixty a minute. A 
bar of proper size is fed, at a smart heat, and by self-acting 
feeding apparatus, to the machine, in which it is cut off 
at the proper length, and almost simultaneously bent by 
a cam of the required shape. It falls thence into dies in a 
pair of stout revolving cylinders, where it acquires its shape 
under powerful pressure, two lateral strikers at the same 
moment forming the heels of the shoe. The shoe passes 
immediately through a pair of finishing dies, in which it is 
also flattened, by which process it is completed. The shoes 
are said to be made with the utmost precision, and of 
better quality than those forged by hand, and of which two 
men cannot make so many in a day as can be made by the 
machine in one minute. Similar machinery has been already 
erected in the United States, the inventor, who is a native 
of Scotland, being established in basiness in Troy, U.S. 
The use of machinery in agriculture is making a con- 
siderable increase in the efficiency of farm labour. It 
appears that the best steam ploughs, worked by double 
cylinder engines, are able to turn nearly one acre of 
alluvial soil per hour, to a depth of 6 in. or 7 in., and ata 
cost of about 6s. 6d., as compared with 8s. 9d. per acre by 
horses. ‘The steam plough requires an engineer, ploughman, 
labourer, and three boys, for its completete management, 
and has done excellent work on land so undulating that 
the engineer and ploughman were frequently out of each 
other's sight. Should Mr. Halkett’s guideway system attain 
the expected success, the operations of farming will be 
reduced to those of a systematic steam-driven manufactory, 
where attendance only, and not real labour, will be re- 
quired, Surely the culture of cotton in India is within 
the resources of mechanical ingenuity, and shall not Ameri- 
can slavery be thus checked, if it be not ultimately ex- 
tinguished ? In picking the staple, light instruments 
carried in the hands of the slaves are already in use to 
some extent, and are found to admit of greater despatch 
than the ordinary method of hand-picking. 

Among the various applications of machinery in the iron 
manufacture, we may mention the mode adopted in America, 
where the steam-hammer and slotting-machine are turned 
to the best account, for making locomotive cranked axles. 
The iron is piled and hammered under a 6-ton hammer 
(nearly as large as that just made by the Messrs. Morrison) 
into a flat slab, of the length of the axle, and of a width 
and thickness sufficient to contain the cheeks. ‘This slab is 
laid upon the bed of a heavy slotting machine, by which 
the waste iron outside and between the two cranks is cut 
out; the axle is then heated at its middle, and twisted bya 
wrench to bring the cranks at right angles, after which it 
is finished in the lathe in the usual manner. Although a 
considerable quantity of scrap is made, this works up readily 
into axles and other forgings, so that there is no loss beyond 
that of the extra quantity of coal required for heating the 
extra quantity of iron in the pile. The process employed is 
altogether more expeditious than that of forging the cranks 
separately on the axle; and the American forges, paying, 
as some of them do, from £7 to £8 per ton for the 
iron, and £1 13s. per ton for the coal employed, and 
a high rate of wages to the workmen, are enabled to sell 
finished cranks at a good profit at 1s. a pound, whilst other 
cranks imported from the Lowmoor works, in Yorkshire, 
cost 1s. 7d.—almost the only instance in which British 
manufactured iron, even under a duty of 24 per cent. upon 
the invoice, cannot compete with that made in the States. 

The introduction, upon the extensive scale of the York- 
shire manufacture of engine tyres, of the rolling machinery 
so long employed by Messrs. Finch and Willeys, of Liver- 
pool, and Mr. Jackson, of Salford, has obviated the neces- 
sity of boring tyres, and in many cases even that of turning 
them on the outside. The tyre is welded up to a diameter 
considerably smaller than that to which it is intended to 
finish ; and being heated in a broad, shallow furnace, its 
thickness is placed between a pair of rollers, by which it is 
quickly rolled out to the exact size, and to a beautifully 
even and regular surface. 

In lighter machinery, that for putting up packages of 
spices and other substances in a similarly powdered state, 
saves much manual labour. Considerable ingenuity has been 
expended in contriving a machine to graduate, fold, and 
put up seidlitz powders ; but although. such an invention 
would yield a fortune, the attempts made have been un- 





successrul, 


In raising weights, the friction-windlass, the hydraulic. 
crane, and the boom-derrick, with the ever ready portable 
engine, have effected the most important results. The 
application of the Armstrong crane, for the purpose of 
unloading ballast from vessels atthe new Jarrow Docks, 
and for unloading cargoes at the Victoria and other docks, 
affords a striking illustration of the ease with which vast 
aggregates of weight can be dealt with by machinery. 

Whilst labour is being economised by a thousand mecha- 
nical applications, it is a happy circumstance not only that 
each opens new sources of employment, but that by every 
step in this progress the labourer is raised in the social 
and intellectual scale. By each improvement, labour be- 
comes supervision, and the mind rather than mere bodily 
energy is devoted to the productive result. 


LOCOMOTIVE IMPROVEMENT. 


Mr. FAIRBAIRN, whose own locomotives are types of ex- 
cellence, observed at the Leeds meeting of the British 
Association that, with a single exception—the introduction 
of coal in place of coke—there had been no considerable 
improvement in locomotive practice during the preceding 
two years. When, however, we undertake with the aid 
of analysis to ascertain of what, if any, improvement the 
locomotive is yet capable, we find that it is very far from 
being perfected. 

Testing its economy by the consumption of fuel, we find 
the average expenditure of coke, according to Captain 
Galton’s returns for 1857, to be about 35 lb. per train 
mile. And we know, from the general results of various 
comparisons, that the consumption in passenger engines 
is about two-thirds, and in goods engines once and one- 
third, the general average of the whole ; the former burn- 
ing, say, 25 lb., and the latter 45 lb. per trainmile. When 
we turn to the work accomplished by passenger engines, for 
instance, we learn from Captain Galton’s returns that the 
average number of passengers carried, for each train mile, 
is from 46 to 50; and from the known relation between 
the dead-weight and paying load, as well as from a large 
number of observations made directly upon the weight of 
trains, we are enabled to assign an average weight of nearly 
45 tons to each passenger train, exclusive of engine and 
tender—with which the whole weight is probably 80 tons. 
If, then, to allow for the effects of gradients—both up and 
down—and for curves, we suppose this average train to be 
always running up an incline of 1 in 247, its gravity would 
be 725 lb. The other resistances of the carriages at the 
average speed of twenty-five miles an hour, and with the 
line in good order, should not exceed 10 lb. per ton—the 
experimental result obtained npon the Great Western 
during the gauge controversy—making 450 lb. more. The 
friction of the engine and tender, at 20 lb. per ton, would 
add 700 lb., making a total of 1,875 lb. of resistance. Who- 
ever will take the trouble to go over the figures for himself 
will doubtless agree with us that the average resistance of 
a train of the estimated weight ought not to exceed the 
above total. An engine with 15-in. cylinders, 20-in. stroke, 
and 6-ft. wheel, would require but 30 1b. average pres- 
sure per square inch of steam above the atmosphere, 
throughout the stroke, to exert this amount of tractive 
power. Ifthe initial pressure be 95 lb. above the atmosphere, 
and the steam be cut off at one-sixth the stroke, the 
average pressure would be considerably above that re- 
quired, and sufficient besides to overcome the highest back 
pressure and compression which should be allowed to exist. 
A tractive force of 1,875 lb., moving at twenty-five miles 
an hour, or 2,200 ft. per minute, would give 125-horse 
power, which might, therefore, be taken as the average 
power required to move a passenger train under average 
conditions of weight and speed, but with the line and 
carriages in the best order. ‘Taking an evaporation of 
9lb. of water per lb. of fuel into steam of 120 1b. above 
the atmosphere, the consumption, without condensation or 
expansion, would be 3°6 lb. of coal or coke per horse-power 
per hour. Cutting off at one-sixth, the theoretical gain, with 
condensation, is as 2°85 to 1. Without condensation, and 
admitting the existence of 5 lb. back pressure in the 
cylinder, the gain of effect would be reduced to the ratio 
of 2:15 to 1; equal, therefore, toa consumption of 1-7 Ib. 
of fuel per hourly horse-power ; or for 125-horse-power, 
2123 lb. per hour; which, at twenty-five miles an hour, 
would give but 84 lb. per mile, or but one-third the average 
quantity actually used ! 

Making allowances for the irregularity of the resistances, 
for fuel lost whilst standing, and at the end of the journey, 
for steam blown off, and for other possible sources of waste, 
15 lb. of coal or coke certainly ought to afford a fair 
margin in the case of passenger engines. In attempting 
to reduce the resistances, both of the engine and train, and 
to diminish the expenditure of fuel per unit of such re- 
duced resistances, we enter upon the consideration of 
a variety of conditions, presenting abundant opportunity 
for improvement. Beyond the perfection of the permanent 
way and carriages, and the consequent attainment of their 
condition of minimum resistance, a considerable reduction 
may be made also in the internal resistances of the engine. 

We have not the least doubt that in the general ad- 
herence to the inside cylinder plan of engine, much power is 
wasted. The necessarily large diameter of the crank wrists 
entails considerable friction. If their size were increased 
to a diameter greater than that of the circle of revolution 
of the centre of the cranks, they would become eccentrics, 
and probably would not turn with any amount of power 
which could be applied through the connecting rods. So, 
also, the four bearings usually made upon crank-axles can 
hardly be so perfectly adjusted or work as easily as a 
straight driving axle with two journals. It is a question 
also whether even the strongest cranked axles do not spring 
to some extent when under heavy work, and thereby cause 
extra friction. That they often break is well known ; and 
are we certain, therefore, that they do not sometimes bend, 
or more technically “spring?” ‘lhe inside cylinder plan, 
too, considerably increases the weight of the engine, to say 
nothing of the extra cost of the crank, or of the greater 
height to which the boiler must be raised toadmitit. The 
breakage of crank-axles, especially on lines not in good 





condition, or where sand is used to prevent the slipping of 
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the driving wheels, is frequently a very heavy item. ; Con- 
fining ourselves, however, to the dynamical question at 
issue, we believe the outside connected engines of the 
London and South-Western line perform a given work 
with a less expenditure of fuel than any inside connected 
engines in use. With the exception of a very few lines of 
light traffic, and worked mostly with extremely small 
engines, the South-Western is worked with less fuel per 
train mile than any other railway in the kingdom, the 
consumption in 1857 having been but 21°6 lb. per mile, 
whilst the general average throughout England was 
34-82 lb., or 61 per cent. more. Whilst we would not 
attempt to claim the whole of this difference for the outside 
cylinder system, so extensively adopted upon the South- 
nl we are convinced, however, that a considerable 
portion of the saving is directly due to the arrangement in 
question. On the Continent, the engineers of the German 
Railway Union, representing a majority of the German, 
Prussian, and Austrian lines, give an exclusive preference 
to outside level cylinders; and in the United States no 
other plan of locomotive has been built for some time. 

Another considerable loss of power arises from the friction 
of the valves. The power required to work modern valves, 
of a size and throw suitable for the link-motion, must be 
comparatively enormous. The relieving piston working 
in a cylinder at the back of the valve, as in several of the 
Great Western engines, doubtless saves a considerable 
amount of power. We have heard of other plans for the 
same purpose, some of which are said to be simple and 

effective. 

Much more attention is now paid than formerly to the 
correct counterbalancing of the reciprocating parts, the 
unbalanced momentum of which formerly absorbed a con- 
siderable amount of power, especially at high speeds. In 
the able paper upon the reduction of locomotive expenses 
read by Mr. Clark before the Institution of Civil Engi- 
neers, the general saving of fuel, due to correct counter- 
balancing, was estimated at 10 per cent., and we believe 
that Mr. Clark, by the means in question, has attained a 
still greater saving in practice. In respect of counter- 
balancing, also, the outside cylinder engine can be more 
equably balanced, and with less weight than is practicable 
with heavy cranks, at a considerable distance from the 
wheels. The disturbing weight is less in the former case, 
and can be balanced nearly within its own line of motion. 

The back pressure and compression in the cylinders, 
especially when working very expansively and at high 
speeds, opposes a considerable resistance. With a long lap, 
and little inside clearance, the valve, when working on a 
short throw, opens and closes slowly, and shuts the exhaust 
at a comparatively early period in the stroke. Whether 
the consequent evils of back pressure and compression are 
of sufficient magnitude to require separate induction and 
exhaust valves, or such modification of the present valve 
as will enable it to effect the full opening of the ports at 
every degree of expansion, can be best settled by experi- 
ment. ‘The back pressure consequent upon the contraction 
of the blast orifice may be partially obviated by lowering 
the orifice in the smoke-box, at the same time placing a 
Venetian blind behind. By lowering the blast oritice, even 
to the lowest row of tubes, a considerable increase of ex- 
hausting power will be obtained; the induced current, set 
up by the blast, acting directly upon the tube-ends. In the 
Amcrican locomotives, nearly all of which have a separate 
blast orifice for each cylinder, both are always placed at or 
near the level of the bottom row of tubes, where it is found 
that the orifice may have from one-third to two-thirds 
greater area than when placed no more than three feet 
higher. 

After adopting such means as are likely to reduce the 
internal resistances of the engine, we have yet before us a 
wide field of improvement. ‘Io economise the fuel expended 
in overcoming an unit of resistance involves every detail 
connected with the generation and distribution of the 
steam. The first object, we may say, is to obtain a high 
rate of evaporation of water for the fuel burned. ‘To do 
this it is necessary not only to have perfect combustion, but 
the feed-water must be clean and hot and must have 
opportunity for free circulation in the boiler, which must 
be well protected against loss of heat by radiation. With 
good clean coke and careful firing, the combustion, doubt- 
less, is nearly perfect. ‘To obtain equally good results from 
raw coal, the gas, as fast as distilled from it, must be 
thoroughly mixed with air either by natural access through 
perforated door-plates, or by induction set up by jets of 
steam within the firebox. ‘he former, with the arrange- 
ments for effecting the complete mingling of the gas and 
air, and for preserving the igniting temperature until that 
process is completed, is adopted on the South-Western and 
other lines; whilst the system of steam jets in the firebox 
has been at length successfully carried out upon the 
Eastern Counties and South-Eastern lines ; upon the latter 
of which we understand it is to be immediately applied to 
a considerable number of engu.es. We beiieve it is now 
so generally admitted that cocl can be substituted with 
entire success, in the place of coke, as a locomotive fuel, 
= it is annecessary to dwell further apon the subject 

ere. 

It is possible that an increased proportion of the heat 
generated may be retained within the boiler and imparted 
to the water. This is the idea adopted by Mr. Williams, 
whose arrangements for impinging the heat more directly 
against the tube surface were illustrated in a recent number 
of THE ENGINEER. We must not forget, however, that 
with one of the worst forms of multitubular marine boilers— 
that used in the Newcastle experiments—12°58 |b. of water 
were evaporated from 212 deg., a result within 12 or 15 
per cent. of the ultimate heating value of the coal, as deter- 
mined from its chemical constitution. Mr. Perring has, we 
believe, obtained an evaporation of 10-06 1b. of water per 
Ib. of Lancashire coal, in the coal-burning engines of the | 
South-Western Railway, and Mr. Fothergill observed an | 

evaporation of 9°05 lb. in the same engines. It must be 
admitted, however, that the average evaporation on Mr. 
Fothergill’s trials hardly reached 8 |b. 

A good circulation of water is as essential also to economy 
as to safety. In the rage for enormous tube surface it was 


habitual, a few years since, to increase the number of 
tubes by crowding them more closely together. Mr. 
Clark has shown, however, in “ Railway Machinery,” and 
subsequent practice has confirmed the correctness of the 
principle, that, on the contrary, with an increase in the 
number of tubes, the distance between them should be in- 
creased also. We have, on a former occasion, mentioned 
instances in which, after explosions, some of the tubes near 
the centre of the mass or pile of tubes appeared to have 
been burnt, whilst the upper tubes showed no signs of 
injury. We know also of engines which have steamed 
better after eight or ten tubes had been taken out from 
near the centre of their mass; and it is, we believe, well 
known that with boilers of equal diameter and extent of 
tube surface, but having in one case say 160 tubes, 13 in. 
diameter, and in the other 140 tubes of 2 in., the latter 
make the most steam. A space of 3 in. is probably the least 
which should ever be made between the tubes, unless there 
are fewer than 100 in the boiler. It is, we conceive, a dis- 
advantage of the combustion chamber (although that 
arrangement possesses unquestionable advantages in Mr. 
Dewrance’s boiler, as adopted on the South-Western line), 
that as only a certain diameter can be obtained for it in the 
spaces between the driving wheels, the reduction of that dia- 
meter by the annular water-space leaves but a small tube- 
plate, in which the tubes must be very much crowded ; the 
more so as the tubes are necessarily shorter than where they 
are allowed to extend for the whole length of the barrel of the 
boiler. Thus, in the new engines with combustion cham- 
bers, as made for the East Lancashire line, 429 tubes of 1} in. 
diameter are inelosed in a shell of but 3 ft. 84 in. outside 
diameter. ‘The tubes, which are but 6 ft. 6 in. in length, 
are pitched less than } in. apart. The space, at the same 
time, around the combustion chamber is but 2 in. wide. It 
will be recollected that a boiler of similar construction ex- 
ploded some time since upon the London and South-Western 
line ; a result, the general liability to which, with the plan 
in question, can only be fully determined by time. 

On many of our lines the purification of the feed-water 
would considerably increase the rate of evaporation by a 
given weight of fuel; besides materially increasing the 
durability of the boiler and reducing the tendency to 
priming. In Mr. Ciark’s paper, already referred to, the 
purification of the feed-water, by muriate of ammonia or 
other means, was estimated to save 10 per cent. of the 
fuel. 

There can be no question of the advantage of heating 
the feed-water ; and for this purpose the exhaust steam, 
a small portion only of which is required, is infinitely 
more effective than any hot-air arrangement which can be 
placed in the smoke-box. If we consider the exhaust 
steam, escaping up the chimney, to contain all the water 
originally evaporated, and all the heat originally taken up 
in the process of evaporation, less than one-sixth of its 
weight will raise feed-water of 62 deg. to 212 deg. With 
a boiler made to have a good draught, and with sufficient 
heating surface, the draught will not be injured by an 
abstraction of even one-third of the exhaust steam. The 
heater should be made outside of the smoke-box, as in Mr. 
Beattie’s arrangement, as when placed within it is not 
only a mechanical obstruction to the draught, but it con- 
denses upon its surface much of the steam escaping from 
the blast orifice, thus still more weakening the draught, 
besides converting the dry dust or soot in the smoke-box 
into a black paste, to be discharged from the chimney top 
over the train, 

Finally, the boiler, and every part containing heat 
derived from the fuel, should be well protected from radia- 
tion, the loss by which is often considerable, whilst the 
protection required is very inexpensive. 

The water being evaporated at the most economical rate, 
we have next to deal with the steam. With the introduc- 
tion of steel as a material for boilers, it may be advisable 
to maintain a somewhat greater pressure than is now 
customary. Instead, however, of incurring the additional 
risk of very high pressure steam, it should first be attempted 
to reduce the wire-drawing, back pressure and condensation 
which go on in the cylinder at the present working pres- 
sures. It is a pity that with steam of 125 Ib. in the boiler, 
we can seldom obtain more than 60 lb. or 70 lb. on the 
yiston when working at high speeds and very expansively. 
Vith a speed of piston often more than 800 ft. per minute, 
some reduction of pressure must be expected, but a great 
portion of this actual reduction unquestionably arises trom 
the small area and very slow opening of the steam ports 
on the shorter throws of the valve—sometimes no more 
than 2; in., with an opening of port of less than 5 square 
inches. The same conditions of valve motion which pro- 
duce wire-drawing produce also back pressure and com- 
pression. Beautiful in its principle and working as the 


made in its details to realise the full advantages of expan- 
sive working. What is wanted appears to be a quick and 
full opening of the steam port, and a prolonged exhaust at 
every grade of expansion. ‘The American locomotive 
builders adhered for a long time to the separate expansion 
valve, and have only within a very few years adopted the 
link-motion. We understand that there was hardly any 
difference of opinion as to the superiority of the former 
arrangement in respect of the distribution of steam, and we 
are assured that the link-motion was adopted chiefly for its 
structural merits and facility of adjustment. Whilst we 
by no means advocate a return to the old forms of valve 
gear, we are nevertheless convinced that, for really econo- 
mical working, the link-motion requires further improve- 
ment. 

Beyond the distribution of the steam in the cylinder, the 
latter must be so well protected, or the steam be sufficiently 





superheated, as to prevent condensation. ‘he only adyan- 
tage we have ever attached to superheating is that it pre- 
vents loss ; not that it produces any actual gain over the 
effect due to normal steam, If saturated steam, so called, 
contain water in suspension, that is the fault of the boiler 
or of the means employed for taking off the steam ; but true 
steam is, as we believe, subject to the same laws of expan- 
sion as other aeriform bodies, and can only expand 1-480th 
its bulk for each degree of temperature, which does not other- 


link-motion unquestionably is, some modification must be | 





wise alter its character. If waste heat can be employed to 
heat steam 50 deg. or so, and thereby increase its pressure 
10 per cent., very good ; but if simple increase of pressure 
be all that is required, it can be had in the boiler, without 
any extra heat worth mentioning, as it is as easy and as 
economical to raise steam of 200 1b. as of 100 Ib. per inch. 
Every claim yet asserted for a gain of effect by superheated 
steam could, we believe, have been just as well made 
for ordinary steam, of the same pressure, worked in a 
jacketed cylinder. That superheating, however, may be 
the best mode of guarding against condensation, especially 
where waste heat only is employed for the purpose, we 
deem very probable; and we have no doubt that where 
superheating apparatus can be set up in the smoke-box, 
without obstructing the draught, a material gain in the 
effect of expansive working will ensue. 

In proportion as we reduce the expenditure of fuel in 
locomotives we diminish their wear and tear, and to some 
extent also that of the permanent way. And in reducing 
the weight of fuel and water consumed, we reduce also the 
unprofitable load carried. Whenever 151b. of coal and 
17 gallons of water shall suffice for each train mile, less 
than 3 tons of both will serve for a run of 40 miles, 
and every engine may carry its supplies on its own wheels, 
thereby Racer with the tender and its resistance, often 
equal to 25 or 30 per cent. of that of the entire train. 


PARLIAMENTARY INTELLIGENCE. 


TENDERS FOR MARINE ENGINES. 

Mr. H. G. Langton asked whether, as Government had thought it 
necessary to apply for tenders for the supply of marine engines from 
Liverpool, Scotland, and most of the eminent houses engaged in this 
particular business, Bristol was included among the places to which 
invitations for tenders had been made. 

Sir J. Pakington said the Government had no wish to exclude any 
locality from tendering. 

SUBMARINE TELEGRAPHS. 


Lord Wodehouse asked for information as to the conditions of the 
guarantees proposed to be made te the companies for establishing 
telegraphic communication with Malta, as also of the guarantee to 
the Atlantic Telegraph Company. The Earl of Derby replied that 
three applications have been made to her Majesty's Government by 
different parties for establishing submarine telegraphic communication 
with Malta. ‘Two of these applications were made to, and were re- 
fused by her Majesty's late Government. They have been repeated 
to her Majesty’s present Government, and are now under considera- 
tion. The third application has been made by what is called the 
Mediterranean Company, who propose to carry out a small line from 
Malta to Cape Passaro, a distance of about seventy miles, and her 
Majesty’s Government have stated that if that company can make 
an arrangement with foreign Governments they will not offer any 
opposition to their establishing telegraphic lines, but that, on the 
other hand, they are not prepared to afford any aid or assistance to 
the company. So far as Malta is concerned, I do not hesitate to say 
that I think it ought to be, and that it is, the central point of com- 
munication for the various submarine telegraphic lines of the 
Mediterranean; but I do not think, therefore, that we should avoid 
availing ourselves of other means of communication which may 
be established. We are, consequently, in a forward state of 
negotiation with the Austrian Government, with the object of 
establishing a telegraphic communication by way of Ragusa. In 
respect of the Atlantic gy Company, it was stated that 
under a former arrangement her Majesty's Government had agreed 
to give a subsidy of £14,000 a-year, and that the Government 
of the United States were prepared, under certain conditions, to 
contribute the same amount. The Atlantic Telegraph Company, 
after very praiseworthy efforts to establish telegraphic communica- 
tion with America, most unfortunately sunk the whole of their sub- 
scribed capital, and were consequently unable to prosecute the under- 
taking, and it became necessary for them, if they wished to continue 
their attempt, to enter into an entirely new arrangement. That being 
the case, the agreement entered into with regard to a subsidy o! 
£14,000 a-year on the part of her Majesty's Government and of the 
United States, to be continued so long only as the company was in 
process of working, naturally and entirely fell to the ground. The 
company then requested that her Majesty's Government would either 
grant them an additional subsidy for the purpose of raising new 
capital, or give a guarantee upon such capital as should be raised. 
Earl Derby entered at some length upon the principle upen which 
the action of the Government, in granting guarantees, would be 
founded; viz., that of guaranteeing a good rate of interest in the 
event only of success. He stated also in reply to a question, that 
with respect to the Atlantic Telegraph Company, he was glad to say 
the Government had insisted as a first condition in the negotiations 
now pending that the monopoly of the —_w should be 
abolished, and that the Government should be at liberty to sanction 
and assist any company which might be disposed to undertake to lay 
down other lines. 

ST. JAMES’S PARK. 


Mr. Kinnaird asked the Chief Commissioner of Works whether he 
was prepared to recommend and carry out the widening of the pas- 
sage leading from Spring-gardens and Cockspur-street into 
St. James's Park, so as to allow carriages and persons on horseback 
to enter and leave the park by that route, the Metropolitan Board 
of Works having announced their intention of immediately widening 
so much of the said passage as fronts Berkeley House. A committee 
of the House of Commons had recommended that 4 passage should be 
opened for carriages into the park from Trafalgar-square and 
Charing-cross, and it now appeared that the Board of Works had 
purchased Berkeley House of Lord Fitzhardinge; it was about to be 
pulled down, and the board offered the public a space 25 ft. in 
breadth free of cost. He was sure her Majesty would readily give 
her consent to the great improvement recommended by the commit- 
tee. As in this country time was money, the passage would be an 
advantage to everybody. 

Lord J. Manners admitted that any plan that removed carriages 
from the crowded streets would facilitate the traffic, but there was 
great reason to doubt whether taking the carriages from the streets 
to put them into a royal park was an arrangement that would con- 
duce to the comfort of the people. The committee that recommended 
the opening of the passage stated also that any considerable increase 
in the tratlic of the royal parks would be very objectionable. It 
was only by the casting vote of the chairman of the committee that 
the recommendation of the opening of this particular passage was 
carried. He mentioned the fact to show that other members of the 
committee did not take the same view as the hon. gentleman. But 
the question deserved mature consideration, and he could assure the 
hon. gentleman it should receive it. 

IRON ORDNANCE, 

On the vote of £718,088 to defray the charge of warlike stores for 
the land and sea services, 

Mr. Macartney asked whether the Minister for War could state 
the amount of iron ordnance which the gun factory at Woolwich 
was able to turn out in the year. 

General Peel assured the hon. member that nothing could be going 
on more satisfactorily than the gun factory at Woolwich, and he 


should have much pleasure in presenting a return of all the guns 
manufactured there during the past year. 

Sir C. Napier inquired how many Armstrong guns were ready for 
delivery. 
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General Peel allies that very few were ready for delivery, but a 
considerable number were in process of manufacture. Machinery 

yas being prepared for turning out as many as possible during the 
next year, and the Grovernment were este iblishing a factory at Wool- 
wich as well as in the north. 

Mr. R. N. Phillips asked whether it was intended to vote any 
money for Mr. Whitworth. 

General Peel replied that the Whitworth gun was tried at the 
same time and by the same committee as the Armstrong. ‘There 

was certainly some defect in it then, for it burst; but he believed 
that Mr. Whitworth had made some improvements in it since. That 
gentleman had requested that his invention should again be sub- 
mitted to the committee, and it would assure «ly have a fair trial. 

General Codrington said it was due to Mr. Whitworth, who was 
one of the most eminent mechanicians in this country, to mention 
that he had given his time and talents freely and w ithout remunera- 
tion to the improvement of the rifle. important as Sir W. Arm- 
strong’s cannon was, and no persons had a higher opinion of its 

value than military officers, yet the perfection of the rifle was a 
matter equally important. 

The vote was agreed to. 

On the vote of £325,072 for fortifications at home and abroad, 

Mr. Monsell, seeing that a large sum for fortitications was 
manded, wished to as sk whether the Government intended to procee 
with them without considering the probable elect of Sir W 
strong’s wonderful invention upon the present of 
cation ? 
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Sir F. Smith had no doubt that the penetration of Si Arm- 
strong’s gun was much more considerable than that of the old 
ordnance, but the eilect upon tield-works would probably only be, 
that instead of maki the parapet 18 ft. thick, it must be made 
20 ft. or 22 ft. thick. 

General Peel said, the first thing he did when the merits of Sir 
W. Armstrong's gun were reported to him was to appoint a com- 
mittee, including some naval officers, to consider what etlect this 
gun would have upon the system of fortifications. periments 
were now going on up mm this subject with regard both to. masonry 
and field-works, but at present it was hare dly possible to caleulate to 
what extent Sir W. Armstrong's gun would affect fortitic tions. The 





largest gun hitherto made upon Sir W. Armstrong’s plan was a 
82-pounder, but Sir W. Armstrong proposed to make cannons of 
much larger calibre, longer range, and greater weight of projec tile 
INVENTION OF STEAM NAvicarion.—A writer in the American 
Historical Register shows, that so far from Fulton being the tirst who 


applied the steam-engine to navigation, he was in fact the twelfth. 


Kleven different boats had before that time been propelled by Ameri- 
can inventors, and it was from the experiments of these men and of 
English mechanists that Fulton achieved success. ‘The eleven ex- 











periments preceding that of Fulton were as follow :—1. A small skiff 
moved seven miles an hour by steam, 1786, by Johia Fitch, assisted 
by Henry Voight. 2. A boat 45 ft. by 12 ft., built, by John Fitch, 
tried at” Philadelphia in August, 1787. 3. One built by James 
Rumsey, of Virginia, and tried in December, 1787, but only made 
one short trip at the rate of four miles an “~ 1, One built by 
John Fitch, 60 ft. long by 8 ft, tried in July, 1788, and made a trip 


of twenty miles in three hours and ten se ks s from Philad Iphia. 





5. Another by Fitch, in 1789, which conveyed passengers from 
Philadelphia to Burlington at the rate of eight miles an hour. 6, 
One built by Samuel Moray, of Connecticut, which made a trip from 
Hartford to New York at the rate of five miles an hour. 7. A yawl 
moved by a screw propeller at the stern, and tried upon * the Col- 
lect” by John Fitch in 1796. &. One built by Samucl Moray, built 
with paddle wheels, and tried upon the Delaware in 1708. 9 

screw built by Oliver Evans at Philadelphia, 1804. 10. By John 
Cox Stevens, of New York, which went from Hoboken to New York 
in 1804. The eleventh steamboat was constructed by John Cox 
Stevens at New York in May, 1804, which went to New York and 
returned, being propelled by a wheel at the stern. There were 


steamboat experiments also known to have been made before 1800, 
by Nicholas I. Rooseveldt, under the patronage of Robert R. Living 
ston, at New York, but a detailed account of them has not been pre 
served. After the propulsion of these eleven vessels by steam in the 
United States, came Fulton with the twelfth in 1807, twenty-one 
years after Fitch's first experiments, and Fulton, instead of being 
the inventor of steamboats, was only the successful adapter of the 
discoveries and ideas of others. 











Agtxouirus.—The attention of astronomers and natural philo- 
sophers in general has of late been turned to the frequency with 
which bolides, or fireballs, and similar meteors, now appear in the 
heavens, phenomena now generally admitted to be nothing else but 
aeroliths in a state of ignition. We mentioned some time ago the 
fall, on the 9th of December dast, of two large acroliths at) Aussun 
and Clarac, two communes of the canton of Mo jean, and 
noticed a paper addressed on the subject to the Academy of Scicnecs 
by M. Petit, astronomer at Toulouse. Further particulars have 
now been addressed to the Academy by roms Filhol and Levmerie, 
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at St. Gaudens, and was not remarked at 

of Aussun is calculated to have weighed 40 kilogrammes, but - 
was immediately broken to pieces by the Ae ge eemees and the larg 
frayzments now existing io not exceed 2 kilogrammes in weig ~~ 
The aerolith of Moutrejean, for so the two of Aussun and Claric are 
now called, is brittle; its general colour is ash-yra is texture is 
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whitish ground, with metallic needles interspersed; its density is 
3°30, or somewhat more than that of flint-glass. It will attract the 
magnetic needle, but has no magnetic poles of its own. When 
exposed to the blow-pipe it immediately turns black and emits a 
sulphurous smell, but will not melt without the aid of detonating 
gas, in which case it is transformed into a black and wrinkled 
enamel resembling er A fra nt, carefully triturated, pr 
a mixture of variors particles; those which ar ble 
magnet are easily separated from the others; the brow at 
ire then found detached trom the general mass, in 1 h they ke 
impression of their shape. ‘They are of a stony texture, ay 
scratched with a steel point. The metallic particles are, al, an 
alloy of iron and nickel, in the proportion of about 8 of the lacter to 
92 of the former. When tinely powdered, the aerolith assumes 
a dark brown hue, and resembles palverised sulphuret of antimony. 
Hydrochloric acid attacks it at the common temperature, when 
hydr yen and hive iro sulphuric acid: are evolved, and silex makes its 
US State. 3 iron, = rag and silex, of 
which latte enormous proportion of 64 nt. has been found 
in the aerolit it also contains about 13 per cent. of magnesia, 2 per 
cent. of sulphur, and 2 per cent. of alumina. Ina recent communi 
cation on the same subject, M. Petit says: Among the m ric 
bodies hitherto observed there are some remarkable for their large 
dimensions and enormous velocities. That seen on the 4th Jan., 1857, 
for instance, was upwi ids of 2,000 metres in diameter, and, at an 
altitude of SIX eight le moved witl lod y of &e0u 
metres per second. That of ‘1Ath of Aug . Was 4,000 metres 
in diameter; that of July 25rd, 1846, which was at a distance of 


only eleven le ve, moved at the rate of two le 
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per second, and was LOO metres in diameter; and onthe 6th of. 

1850, there appeared one of a diame 00 m s, at a distance 
of thirty-two leagues from the earth, a ving with a velocity of 
nineteen leagues per second.  thad this vor fallen on our planet 
it would have produced a concussion ¢ lto th ised by tiring 
100 24-pounders uninterruptedly for 40,000 vears seffect of that 
of 1857 would have been equal to the con caused by tiring 
10,000 24 pounders for a vace of 400,000 M. 1’ con- 
cludes by stating that su a catastrophe wo ins ient to 
cause any } irbation in the general motion of our pl but that 
the neighbourhood of a « idevable number of such ic masses 
may very well exercise an influence over the quantity ef heat we 
receive from the sun, and thus disturb the meteorological state of the 


atmosphere.—Galignani’s Messenger. 
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(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 

2398. Isaac Ketcnum, Canning-street, Liverpool, Lancashire, ‘‘ Improve- 
ments in the method of roasting meat, poultry, game, by basting the 
same, and in the method of manufacturing the necessary apparatus for so 
doing.” —Petition recorded 18th December, 1858. 








200. Lovis Avauste Drourx, Rue Popincourt, Paris, ‘‘ Improvements in 
covering joinery work with metals or metallic alloys, and apparatus for 
the purpose.” — Petition recorded 22nd January, 18d 
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20. Ricard JENNINGS STEVENSON Peance, Flect-street, London, “ In- 
provements in Weighing and dynamic machines.” 
i HiLiy BovrsKaurn, Davie reet, London, ‘f An im- | 
ratus for supporting the womb 
45 EvWAnp Newron, Chancery-lane, London, ‘‘ An improved 
hine or grass harvester.”—A communication from John Peter 
4 S 
452. Alt KED Vine ENT Newton, Chancery lane, London, ‘* An improvement 
in the construction of brushes.”—A communication from ra W. Shaler, 
U.S. 
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434 Ween UL 'MANN, New York, U raph ic cables, and 
mode of ce ructing the same and lay ing them down.’ 

Joun JAMES RusseLL, Wednesbury, Siaffordshire, ** Improvements in 
machinery used for heating and welding the edg ses of the plate used in 
the manufac ‘ture of cylinders and other articles.’ 

436. Witiia CHDALL O'Dotierty, Eastcheap, London, ‘ An improve- 
ment in black k le: ud pencils and pencil cases. A communication from 


Dan iel Dunham Sweet, Providence, Rhode Island, U.S. 






437. JULES SKGUIN, Grande Rue de Gravelle a St. Maurice (Seine), France, 
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SAMUEL THOMAS Cox vex, Upper Clapton, Middlesex, * hmprovements } 
the use and app ion of artificial light.” 
HENR Y Youna DaRRracort Scorr, Chatham, Kent, ‘‘ An improvement | 
in the manufacture of cement 
444. aonets SAILLARD, Lamb’s Conduit-street, London, ‘f An improved 


obtaining 





mode of printing plates fr lodion pictures.” 












i structure of 








145. PierRe Epovakb FRAtIsSINET, Paris. ** A new or improve 
irou, applicable for paving, floo ring , bridges tings, yirders, and other 
like purposes.” 

446. Tuomas CaTTen., E uston-square, London, ‘ lmprovements in treating 


id purify ing gutta-percha, 

FREDERICK WILLIAM Emerson, New Charlton, Kent, ‘‘ Improvements 
in the treatment of certain ores of lead, and obtaining from them valu- 
able primary and secondary products.” 









449, Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improvements 
in aratus for propelling and steering vessels and other floating craft.” 
—A communication from Joha Eton, Belleville, Upper Canada, — 2’etutions 





recorded 17 


450. 


tr, iSé 


London, ‘‘ Improvements in venetian 
ing and working 


Essex-street, 
and in the method of hang 


JouUN JENKINS CoLé, 
{ other suspended blinds, 
treating ca 
x, distilling, 


method of 
ved in brewi 





:TON, Bristol, “An improve 
1 order to render it fitter to be emy 
d vinegar making.” 
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“Improvements in 


468. GrorGe Pavt, Glasgow, Lanarkshire, N.B., 
spindles and flyers.” 

469. Opep Buakg, Blackwall, Middlesex, “Improved machinery or apparatus 
used in the ma unufacture of glass.” 

470. GILBERT McCULLocH, Manchester, 
machinery or apparatus for spinning, doubling, 
onan other fibrous materials.” 

Tuomas Witson, Birmingham, Warwickshire, “ Improvements in the 
ao hs ture and construction of ordnance.” 

472. ALFRED BeuPaire, Brussels, Belgium, ‘‘ Improvements in the reversing 
gear of locomotive and other steam engines.” 

473. GrorcGe Humpurey, Deptford, Kent, “Improvements in meters for 
measuring fluids and gases, 

475. Rovert Jopson, Words ley, Staffordshire, ‘‘ Improvements in supplying 
water or other fluid to axletree boxes and other journal bearings to lubri- 

“ate the same. 

477. RICHARD WILLIAM 
cestershire, ‘‘ Improvements in axle boxes.” 
rear a, 1859, 

479, 'THoMas SMITH, 
machinery.” 

480, WILLIAM SoELMAN, Bennett- -street, (W.), London, ‘* Improvements in 
the construction of propellers.” 

481. Josep GrimonD, Manchester, Lancashire, ‘Improvements in the 
treatment and preparation of jute and other fibrous materials, and in 


” 


Lancashire, “ Improvements in 
and throwing silk, and 











Jounson and WILLTAM STABLEFORD, Oldbury, Wor- 
—Pelitions recorded 2lst Feb- 





Chatteris, Cambridge, “‘ Floating wheels for driving 








machinery or apparatus employed therein. 

James Curtis, Drury-lane, London, 
sash net, and machinery to be employed therein. 

484. Joseru Hine, Clerkenwell, Loudon, ‘“‘ An improved book slide.” 

485. Epwarp Lunp, Manchester, Lancashire, ‘* Certain improvements in the 
manufacture of fabrics or textures to be used in the construction of 
umbrellas and parasvls.” 

456, RICHARD ARCHIBALD Broomay, Fleet-street, London, *‘ Method of fix- 
ing tannin upon textile fibres, and the employment thereof in dyeing 
black and dark colours.”—A communication from M. Verguin, Lyons, 
France, 

437. Tuomas Ricuarpd Harpine, Leeds, Yorkshire. ‘ Improvements in the 
manufacture of card surfaces to be used in preparing fibrous materials.” 
— Petitions 22ad February, 1859. 

489. AvGUsTUS WILLIAM SMETHURST, Chorle 
in machinery for driving looms for weavin 

491. WILLIAM AsuTon, Heaton Norris, Lancashire, ‘ Improvements in gas 
regulators.” 

493, Uritan Scorr, Camden-town, London, ‘‘ Improvements in carriages and 
various parts of the same, which parts may be applied to vehicles of any 
a x 

495. SAMUEL RODGERS SAMUELS, Nottingham, ‘‘ Improvements in twist lace 
mac chine i 

497. George TURNBULL, Calcutta, 
the permanent way of railways.’ 


©The manufacture of military 








recorded 


Lancashire, “ Improvements 











Bengal, East Indies, ‘ 
‘etiidvns: vecorded 23rd 


Improvements in 
Feb, wary » 1859, 


Invention protected for Six Months by the Depesit of a Complete 
Specification. 

Duke-street, Adelphi, London, ‘‘ The disinfection 

by the separation of the essential and other 

communication from Mr. St. Cyr Prieur, 


recorded With February, W859. 


524. FRANCOIS BRIGNOLES, 
and rectification of alcohols, 
oils from the alcohol.”"—A 
Avignon, France.—Deposited aid 





Patents on which the Stamp Duty of £50 has been Paid. 
528, JouN Reapine, Birmingham, Warwickshire.—Dated 1st March, 1856, 
4, FERDINAND KASELOWSKY, Bielefeld. Prussia.—Dated Ist March, 1856. 
AvuGusTé Newbureer, Rue de l’Echiquicr, Paris.—Dated 6th March, 
1856. 
543. Joun Epwarp Hopoes, 






Leicester, Leicestershire.— Dated 3rd March, 









oti, 


Joun Epwarp Hopees, Leicester, Leicestershire.—Dated 3rd March, 





& fuomas LAMBERT, New Cut, Lambeth, Surrey.—Dated 4th ag , 1856. 
631. CHARLES RaNDOLPH and JOHN ELDER, ow, Lanarkshire, N.B.— 
Dates 115th March, — 
), JouN Downig, Gl 





ila 










z 


w, Lanarkshire, N.B — Dated 7th March, 1856. 
Seuvell, London,.— Dated 13th March, 1856. 

cow, Lanarks hire, N.B.—Dated 20th March, 1856. 
Mane hester, Lancashire.—Dated 8th March, 1856. 





761. ¢ 
576. 


HENRY CooKE, 
26. Robert WaLTER WINFIELD, Birmingham, Warwickshire, Joun SimMs, 
Fleet-street, London, and Tuomas Lioyp, King’s Norton, W orcestershire. 





18.6. 


—Dated 15th March, 
Pateut on which the Stamp Duty of £100 has been Paid. 
761, JouN McLean, Glasgow, Lanarkshire, N.B.—-Dated 29th March, 1856. 





Notices to Proceed. 
2375. MARK Mason, Manchester, Lancashire, *‘ Improvements in elevating 
stands or stages for the use of hosemen in extinguishing fires, also for 
decorating windows, public buildings, and other purposes. —Petition re- 












corded 25th October, 1858. 
2384. Mark Masoy, M anchester, Lancashire, ‘‘ Improvements in self-acting 
feeding machines, or apparatus for ail descriptions of steam or other 


machines or presses. 
CuARLES WIELAND, Warkworth-terrace, 
a improvements in chronometers, watches, 
— Petitions vecovded 2th October, 1358. 

Luts, Welbeck-s treet, Cavendish-square, 

machine for boring.” —A communication. 

2392. Joun KINsEy, whton, Sussex, ‘‘ Improvements in steam engines 
and pumps “4 


letter-press printing 
Limehouse, Middlesex, 
and such like time 


2386. 






London, “A new 





2303, CHARLES CHEYNE, Great George-street, Westminster, ‘‘ Improvements 
in the construction’ of floors and ceilings.”"—VPeiitions recorded 27th 
October, 1858. 

2405. Timotny RAtLton, Manchester, “ Tmproveme nts in the apparatus 


employed in the manufacture of c: up or bonnet fronts.’ 

2403. Benjamin F OSTER, Denhoime, near Bradford, and Prixce Samira, 
Keighley, Yorhshire, “Improvements in machinery or apparatus for 
spinning and d toubling wool, alpaca, mohair, cotton, silk, flax, and other 
fibrous substances.” — Petitions recorded 28th Ucto ver, 1858. 

241s. James Waricur, Bridge-street, Blackfriars, London, “ An improved 
application of machinery to be used as a new motive propelling power.” 
— A communication. 

2419. Gemintano Zann, Union-street, Parnet, Middlesex, ‘ Improvements 
in arranging magueto-electric machines for medical and other purposes.” 

2422. Lestek Joun Lewis, New Bridge-street, Birmingham. ‘* Certain im- 
provements in fastening for ladies’ dresses and other such like purposes, 
as also in the machinery for manufacturing the same.” 

Joun Morris, Broughton, Salford, Lancashire, ‘‘ Improvements in 

the manuf veture of rollers or "cylinders for printing fabrics.”—Petitions 

recordec h October, 
Jou: Cc aniss, Yo 
gear.” 

34. EDWARD MAYNARD, 

ibmarine te = « tbles.’ 














Yorkshire, ** An improved safety switch box and 


Brooklyn, New York, U.S, “‘ Improvements in 





















SWAISLAND, Great Sutton-strect, Clerkenwell, London, ‘ lin- by 
ts in box sextants,’ | 2435, CHARLES PE New York, U S., ‘‘ Certain improved means for dis- 
Gronck WALLis, Stretton, near Penkridge, Staffordshire, ‘* A new or connecting boat eons the davit blocks, and effecting other like objects.” 
iaproved method of engraving, applicable to the production of printing | tions recorded Ist Nocrmber, 1°58. 
suriaces and the ornamentation of metallic and oth er surfaces. | 2 Marc ANTOINE Francois MENNOoNS, Rue de l'Echiquier, Paris, “ An 
14. Groncs Kammerer, Lombard-street, London, * Improved gearing for | improved system of railway brakes.”—A communication from Claude 
s or horse wills, applicable for grinding, wisnowing, and other | Arnoux, Paris. : 
purposes requiring motive power.”—A communication from Messrs. Lotz, 2442. Ropert CREED SMITH, Birmingham, Warwickshire, ‘‘A new or im- 
Pouancé (Main et Loire) proved buoy or wreck intelligencer.’ 

455. WILLtAM CLARK, Ch " London, * Improvements in emptying 2444 Maxvet Leorotp Jonas Lavater, Strand, Lendon, ‘‘ Improvements 
cesspools, and in raising other fluid and semi-fluid matters.”—A communi- | in ¢ artridy es for military and other purposes "—Vetitious recosded 2« 
cation from Pierre Théophile July, jun., Paris. | vo , 185s. 

456, WitttaM CLARK, Chancery- -lane, London, Improvements in pressure | 2458. Jous’ Fow.er, jun., Rosert Burton, and Davin Greig, Cornhill, 
rauges.”—A communication from Louis Droissart, Paris. London, ‘* Imprevements in applying motive power to actuate ploughs 

457. Jous Henry Jouxson, Lincoln’s-inn-fields, London, “Improvements | and other agricultural implements."—#etition recorded 3rd November, 
in the manuf acture of te xtile fabrics, and in the machinery or apparatus 1558, 

loyed ~ rein.”—A se ation from M, Amans de Chavagneur, | 2495. Cotin Matuer, Salford, Lancashire, Emerg in drying yarns 
, 


» 1859. 
Lille, France, ‘* Improvements in 


sth Fe 
‘aaveurs pov  Dusarpin, 
wpparatus of railway telegraphs.’ 
ALPHONSE RENK LE Mink DE NoRMANDY, Judd-street: Brunswick-square, 
** Improvements in an apparatus for obtaining fresh water from 


hrua 








the pr 
$°9) 
London, 
salt wate 








| 
> manu- | 














461. V Cuay, Liverpool, Lancashire, “ Improvements in t! 
facture of deck and other beams, and of angular and other bars of various 
forms.” 

403. Samve. Wueatcrort, Brudenell-place, New North-roa | 
“Improvements in the method of, and the means for, u | 
blond and other fabries, and also in the apparatus used for man 
or converting the same Into bonnet and cap fronts, rouches, 
like similar articles of millinery. | 

464. Cuantes Faxperic Vassexot, Essex-street, St 1, London, | 
improved apparatus for manufacturing the stra: of wire-ropes." 


ication from Jean Baptiste Pieux-Aubert, Clermout-Ferrand (Puy 


France. 


colnmun 


des-Dome) 





















AK “- ES Frepgeric VASssEROT, Essex-street, Strand, London, “ An | 
ng machine."—A communication from Victor Madeline 
’ 
4 JEAN VAN DEN OUWELANT Paris, “‘ lLmprovements 
plied to fire es for obtaining a m re complete 2 
inbustion of the fuel employed the rein,” — Petitions recorded 19th Feb- _ 
1 yuary, 1859, | 








— Petition recorded 4t 
Hooper-street, Birmingham, Ww senna hire, “‘ Improve- 
nery for making nails, and for other analagous purposes 


mber, 


while in the hank.’ 

2471. Tuomas Tit, 
ments in ma 
where metal is compressed by dies or stamps.’ 

Tuomas Briges, Marietta, Ohio, U.S., “‘ Preparing wood so as to be 

used as a substitute for ¢ urled hair in the manufacture of mattresses and 

in the other purposes to w hich curled hair and its substitutes are applied.” “ 

2478. Suton Davey, Rouen, France, ‘* lmprovements in blasting powder.” — 
Petitions reco dled’! d ember, 1858, 

2439. JAMES JACKSON, AARON Fisuer, a 1d Joun Jones HArsey, Sheffield, 
Yorkshire, ‘ Improvements in the Bosrmh e of strips or bands of 
steel, and in the machinery or a ypparatus to be employed therein 

2490. Joun Puatt, Oldham, Lancashire, “Imp ‘rovements in machinery or 
apparatus for preparing, s spinning, and doubling cotton and otber fibrous 
materials,”"— Petit 5 
Josepa FRANCOIS AMBLET and Av 

Improvements in the manufacture of elastic fabrics. 

Novem+er, 18 

. Joun Lovts JCLLION, Aberdeen, 
























ons recorded 6th N 


Amiens, France, 
— Petition recorded 


58. 







N.B, “‘ Improvements in the manu- 


six, Rue Croix Nivert, Grenelle, near Paris, “ Improve- 
ments in castors for furniture and other similar purposes. 
510. Winuiam CLars, Chancery-lane, London, * Improvements in signals 
for railways, and in apparatus for actuating the same.”—A communication 
from Auguste Lucien Verité and Julien Stephane Bazin, 











Marcu 11, 1859. 
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9513. ALFRED VINCENT NEwrToN, Chancery-lane, London, ‘‘ Improved appa- 
ratus for obtaining extracts or decoction.”—A communication.—Fetit.ons 
record:d 9th November, 1858. 

9532. MaRTIN Benson, Newcastle, Northumberland, “‘ An improved manu- 
facture of rails for railways.”—A communication.—Petition recorded 11th 
Noermber, 1858 

9538. THomas FitpEs Cocker, Sheffield, Yorkshire, ‘‘ Improvements in the 
manufacture of steel and iron wire, also of sheets and strips of steel.” 

2540. JoserH GILBERT Maxtien, Ampthill-square, London, ** lhmproveiments 
in the manufacture of iron and in the apparatus employed in such maunu- 
facture ” — Petitions recorded 12th Novenler, 1858. 

9547. Joun Courage, Horsleydown, Surrey, and FREDERICK BENNETT, Holy- 
well, Flintshire, ‘‘ Improvements in furnaces for reducing and smelting 
ores, scoria, slag, and waste.” —/etition recorded 13th November, 1858 

2561. ALLAN Dick, Holywell, Flintshire, ‘* A new or improved manufacture 
of a yellow pigment.”—Petition recorded lath Yovember, 1858. 

2594. Joun Piatt, Oldham, Lancashire, and Harry Cuvss, Brecknock- 
crescent, Camden-town, Middlesex, ** Improvements in machinery or 
apparatus for making bricks or tiles." —Partly a communication 

2595. WinbuiaAM CLARK, Chancery-lane, London, “ A process of thickening, 
strengthening, and improving tanned hides.”"—A communication from 
Antoine Louis Adolphe Favier, Nancy, France.—/'ctitions recorded 17th 

evember, 1858, 

2 Wituiam Cuark, Chancery-lane, London, “‘ Improvements in purify- 
ing natural phosphates of lime.”—A communication from Emile Constant 
Martin, Paris. 

2629. ALFRED VINCENT NEwToN, Chancery-lane, London, “ Improved appa- 
ratus for transmitting motive power.”"—A communication.—Pe itious re- 
corded 19th November, 1858. 

2650. SAMUEL Waite JouNsoN and JAMES VARLEY, 
ampton, ** Improvements 
corded 22nd Novenher, 18. 

2665. ALFRED VINCENT NEwToN, Chancery-lane, London, ‘‘ Improved machi- 
nery for making bolts and rivets.”"—A communication, — Petition recorded 
2ith November, 1858. 

2685. Epwarp Dixon and Joun Fisuer, Wolverhampton, Staffordshire, 
“An improvement in the manufacture of welded iron tubes.”—/etition 
recorded 2th Novenber, 1858. 

2695. James Taneye, Birmingham, Warwickshire, “An improvement in 
hydraulic presses.” —Fetition recorded 27th Noveuwher, 1858. 

2787. Joun Jorson, Derby, ‘* Improvements in the manufacture of stoves 
and fireplaces. 

2792. Joun Dawson, Holbeck, Leeds, Yorkshire, “ Improvements in machi- 
nery or apparatus for raising the nap on woollen cloths,”— Petitions re- 
corded 6th December, 1358. 

2859. James Wenster, Birmingham, Warwickshire, ‘‘ A new or improved 
method of recovering copper and zinc from liquids which have been 
employed to dip or pickle articles made of brass or other alloys contain- 
ing copper and zine.”— Metition recorded 14th December, 1858. 

2808. Isaac Ketrcnum, Canning-street, Liverpool, Lancashire, ‘‘ Improve- 
ments in the method of roasting meat, poultry, game, by basting the 
same, and in the method of manufacturing the necessary apparatus tor so 
doing.” —VPetition recorded 18th December, 1058, 

27. Cuar.es Bev Buyta, Dundee, N.B., ‘* Improvements in machinery for 
preparing and treating jute, hemp, flax, aud other fibrous materials.”— 
Petition recorded 3rd January, 185), 

83. WituiaM Titik, Londonderry, Ireland, ‘ An improvement in the manu- 
facture of shirts and shirt fro:its.”—Veli/ion recorded Mth Janween, 1859 
216. Joun Fow.er, jun., Cornhill, London, Rozexrt Burton, Kingsland, 
Middlesex, Davip Greig, New Cross, Kent, and Jgremian Heap, New- 
castle-upon-Tyne, “Improvements in agricultural implements, and in 
apparatus used for hauling agricultural implements by steam power.”"— 
Petition recorded 24th Janvary, 'd5 

227. Joun Wut, Finchley, Middlesex, *‘ Improvements in means or appa- 
ratus to facilitate respiration under water, or under the influence of fire, 
or in other situations where an artificial supply of air may be required, 
part of which improvements is also adapted to facilitate movement in or 
upon the surface of water.” ~ /’etition 25th January, 1359. 

275. Tuomas Wisos, Birmingham, Warwickshire, “ Improvements in 
breech-loading and other fire-arins.”— Petition recorded 31st January, L859. 

309. WiLtiam CLayTon and Jacos GooprKeiiow, Blackburn, Lancashire, 
“Certain improvements in metallic pistons.”—Petitions recorded 3rd Feb- 
rvary, 1859. 

348. Tuomas Moss, Fleet-street, London, “‘ Improvements in the manufac- 
ture of paper and printing ink, suitable for bank notes, bills of exchange, 
and other documents requiring like security against being copied.” 

353. WittiaM Wa..er, Chesterfield, Derbyshire, ** Improvements in agri- 
cultural or farm implements or apparatus.”—Partly a communication 

Yilliam Rogers, Toronto, Canada West.”—Petitewns recurded 8th Feb- 





























Peterborough, North- 
in pressure and vacuum gauges,”"—d’et ition re- 















































recorder 















Joux Youne, Wolverhampton, Staffordshire, “ An improvement or 
improvements in the construction of knobs and the roses used for con- 
necting knobs with doors, and with the cases of locks and latches and 
other like fastenings.” — Petition recorded 10th February, 1859. 

386. HENRY BRUCE. 
for the manufacture of paper.” —/'etition recorded 11th February, 1 

404. Henry Garpner, Old Quebec-street, Portman-square, London, ‘* Im- 
provements in machinery for breaking and preparing flax, and other 
fibres,’”” etition recorded 12th February, 1859. 

















urrie, Midlothian, N.B., ‘‘ Improvements in apparatus | 
859. 


413. James Corcutt, Kirby-street, Hatton-garden, London, “ Improvements ; 


in obtaining light from gases.”"—Petition recorded 14th Fubruary, 1859. 

426. SamuEL BaiLry, Wednesbury, Staffordshire, ‘* Certain apparatus for 
preventing the skip in mine ations being pulled over the pulley on 
which the rope or chain works, to which such skip or cage may be 
attached, as well as preventing the skip or cage re-descending until put 
in motion for that purpose.” 

439. Joseru Bree: kx, Birmingham, Warwickshire, ‘‘ New or improved 
machinery for the manufacture of taps or stopcocks, and fittings for gas, 
steam, and water pipes.” 

440. Joun Eason, Oxford-strect, London, “Improvements in apparatus 
applicable to tanning, dycing, and obtaining extracts from veyetable, 
animal, and mineral substances.”—Vetitions recorded 16th Februaru, 1359. 

452. Henry SWAISLAND, Great Sutton-strect, Clerkenwell, London, ** Im- 
provements in box sextant —t'elition recorded Usth Febsuary, 159. 

459. ALPHONSE RENE LE MIRE DE Normanby, Judd-street, Brunswick- 
square, London, “Improvements in an apparatus for obtaining fresh 
water from salt water.”—J'etition recorded 10th February, 1859. 





























And notice is hereby given, that all persons having an interest in oppos 
ing any one of such applications are at liberty to leave particuiars in writing 
of their objections to such application, at the said Udice of the Commis- 
sioners, within twenty-one days after the date of the Gucettc (and of the 
Journal) in which this notice is issued. 





List of Specifications popiished during the week ending 
4th March, 1859. 
1667, 94. ; 1668, 5d. ; 1669, Gd. ; 1671, 6d.: 1672, 3d.; 16 

10d. ; 1675, 6d. ; 1676, 1s. ; 1677, 3d. ; 1679, 10d ; 1680, 3d. 
1682, 3d. ; 1683, 1s. lld.; 1634, 3d. ; 1657, 10d.; 168 
6d. ; 1691, 5d ; 1692, 9d.; 1693, 9d.; 1694, 3d. ; 
3d. ; 1693, d. ; 1699, 3d. ; 1700, 3d ; 1701, 3d. ; 
3d. ; 1705, Gd. ; 1706, G.; 1707, 3d., 1708, : 
Is. Od. . 1712, 3d. ; 1713, 1s. 4d. 5 1714, Od. ; 
1718, 3d.; 1719, 3d.; 1720, 3d. ; 
1724, 5 p 











3d. ; 1674 
; 1681, 10d.» 






























737, 10d. 51 
1744 10d 31 
1751, 3d.; 17 
1758, 2 


s 3d 
lid. ; 1705, 







. , 

3d. ; 1747, 10d. ; 1748, : 
$, 3d.; 1754, Gd. ; 1755, 3d 
1. ; 1760, Gd. 5 1761, 3d. 5 17¢ 
















1s. 10d. 


*.* Specifications wil! be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-oftice order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


_ Tue “ADAMANTINE CLINKER.”—During the construction of the 
Great Northern Railway, in making a deep cutting just bevond the 
Little Bytham Station, the excavators found 
clay, conta 








an extensive body of 
) 1ing Roman coins and numerous fragments of pottery 
and relics, which prove that this identical spot is the site of an old 
Roman pottery. The clay has been carefully analysed, and it was 
found to possess, we are told, the extraordinary amount of 69 per 
cent. of silica—a much larger portion, it is asserted, than can be de- 
tected in any other clay in the United Kingdom. ‘The proprietor, 
the Hon. A. D. Willoughby, has spared neither pains nor money in 
rendering this clay available for building purposes, and he has suc- 
ceeded in producing a clinker which has been called “ Adamantine,” 
from its durability and impenetrable hardness. It is superior to the 
“ Dutch” 

water, and, if we may judge from the appearance presented by a 
Speciinen of it after five years’ wear, we should say a better clinker 
need not be desired.—Builder. ; 


in shape and colour, aborbs less than half the quantity of 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracis prepared expressly for The 
x F J Pre ? ¥. 
Engineer, at the Office of her Majesty's Commissioners oy T’atents, 





Ciass 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, Sc. 
1928. J. Drener, WW e/cot, “C ndowsera for * Leng 
ups for working such rater.” 

ist, 1858, 

The patentee employs cold water cisterns whi are not exposed to 
atmospheric pressure, instead of those now in use in condensing engines, 
and he constructs them respectively in the said condenser around ot in 
connection with a chamber in which the steam is condensed in the 
from the steam cylinder of the engine. The form of the said condenser 
cistern and chamber may be cylindrical, or of any other shape whatever 


ractshire, 


condensers, 


Son 











passage 


that may be found to answer best in practice. Secondly, he substitutes for 
the usual mode of injecting cold water into condensers for effecting the 


condensation of steam, a method of forcing it into them by means of 
certain double and fourfold acting force pumps. And finally his invention 
consists in ranging and fixing the said condensers with either of the said 
pumps in connection with the cylinder of a steam engine. 
1933. J. Buack, Edinburgh, ** Motive power.” — Dated 26th August, 1858. 
‘The patentee claims the arrangement and combination of a revolving face 
plate or dise, with curved pathways, in which acts a roller or lley 
nected to a lever, forminga mechanical motion which is appli , or which 
may be connected or combined to or with various instruments, machiner 
apparatus, appliances, or means, in such manner as to effect the obtainir 
applying, and transmission of motive power. And particularly he cl 
the application, adaptation, and combination of the aforesaid me 
motion or revolving face plate with curved paths, in which roller or 
pulley connected to a lever, to and with mincing machinery, pumps, and 
other apparatus in which reciprocating motion is required ; and to and with 











con 





















sa 











printing and other machinery in which rotatory motion is required, and for 
purposes of moving carriages, and propelling and otherwise for trans 
mitting and applying motive power.”_ And he like spa Claims 
the application and combination of the aforesaid mechanic: with a 
water-wheel and pumps as set forth, for the purpose of obtaining and 
applying motive power, 
1934, J. Coates, Lower Shadiell, ** Motive power.”—Dated 26th August, 1858, 
This invention, as developed in one mode of constructing engines com 
bining the patentee’s improvements, consists of a strong framework having 








one solid and one hollow central pillar, carrying a working 
hollow half its length and the ‘r half solid, The hollow 
nected to the hollow upright or pil s of joints 
make the same water-t t, as is r end tl 
attached tacreby to a tubular connecting rod aflixed 
zontal cylinder, which cylinder has well-tittin 
end, through which pass the ends of the pis , Which is b 
shaft carrying a fly-wheel, and on which shaft the cylinder oscillates. The 
central external portion of the cylinder for half its upper diameter has a 
water channel! formed upon it, equal to, and communicating with, the upper 
tubular comecting red, which operates alternately on the valves while the 
piston is performing each stroke. The piston at one or both ends may be 
provided with one or more waste water cocks to discharge any water that 
might pass the piston. Although a fly-wheel would be requir 
only one engine, two engines could be worked without « tly 
engine would assist the other. The cylinder has at one end, 


m made 











oO 








vertic 





and packed 





red to admit a 




















<i when using 
Noell 


it two 





one 





opposite 











sides, valves having one connecting rod and two valve levers, with a 

piston also connected, when desired, therewith, The oscillating of 

the cylinder causes the valve levers to strike tappets attached to the 

fiy-wheel shaft, but the piston rod has rotary motion, ‘The holl 
pillar or main support is connected at bottom with a ra 
is, the plunger or plungers of which are to be kept r 





by a suitable weight atts 





shed to a chain passing over a pulley, and a 
may be applied to draw back the plunger or plungers that water may be 
admitted without pumping. The pump supplied with the requisite valves 
may have two rams, so that while one is at work the other charges the ram 
cylinder with water to obtain the power. The opposite solid end of the 
working beam has a balance weight attached, as a counterpoise 
weight of the cylinder, and the beam therefore acts by the action 
balance weight thus employed to balance the cylinder and all its append 
ages. The balance weights require small balance we lessen the 
weight of the larger balance weights when diminishing the engine power 
There is also a parallel motion affixed to two guide reds to balance the 
weight on the end of the beam, intended to guide the same perpendicular to 
equalise the gravity from the top stroke to the bottom. The cylinder, the 
tubular portions, and an adjoining trough are filled with water ; and the 
working of the piston causes the alternate admission and expulsion of the 
water, thereby putting the engine into motion, and which is worked from 

































the shaft on which the cylinder revolves coming through the piston. The 
turf encloses the cylinder to collect any waste water, which runs thence into 
another cistern to supply the ram cylinders, The water that supplies the 
engine cylinder ascends the column supporting the beam, 
1937. G. Grauam Hopr, Munchester, ** Steam engines.”"—Dated 27th August, 
1858. 
The bearing springs of a locomotive are usually composed of a series of 


steel plates piled upon each other, and are held together by a pin passing 
through the centre of each plate. Now each plate is thereby weakened in 
the centre, where the strain is necessarily the greatest, by the portion of 
metal which is drilled or pounced out for the reception of the pin. Now 
this invention is specially intended to obviate this defect. On the under 
side of each of the above-mentioned plates the inventor raises a cup-shaped 
projection, which is punched or forced out of the body of the plate. This 
projection, in place of weakening the plate, will strengthen it, being upon the 
under side, or the side exposed to compression. The Second part of th 
invention relates to an improved construction of piston, and is applicable to 
allsteam engines, and a variety of other purposes for which pistons are 
commonly used. It consists in a solid wrought or cast iron body, which may 
or may not be formed solid with the piston rod. Ina groove turned into 
this body he places a single packing ring, which differs from all previously 
used in being split into two separate parts, Which he proposes to keep open 
or separate, as the ring wears, by means of two V-pieces, which alone are 
acted upon by the steam pressure within the cylinder, and not the whol 
internal surface of the ring, as in all previous pistons, The advantages ar 
greater simplicity and less working friction. —Not led wit 
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Cass 2.—TRANSPORT. 
Includiig Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, HC. 
1941. W. S. Cuark, Banbury, “ Rech 
sels." —A communic Dated 2/th August, | 
In the inventor's method of reefing and turling sails no extra weight or 
additional spar is requisite, as the sail or sheet is rolled around the usual 
spar employed in the common rig, while the studding sail booms ar 
to subserve the additional purpose of a chafing bar in i 
sail from chafe on the shrouds, The invention canni 
without reference to the drawings.— Not proceeded witl 
1948. J. Fow.er, jun., Cornhill, and R. Burton, Kiagsland-rcad, 
© Carriages.” — Dated 27th August, 1358 
The axle (or it may be axles) of the ¢ 
frames, and these are supported on wher ’ 
carriage inits progress, Each frame is furnished with y wheel 
one placed directly behind the other, so that both of the wheels on one side 
of the carriage run on one rail, and both of the wheels on the 


J, ng or Surling sails from the deck of 1 
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inade 
protecting the reefed 
be described in detail 








is supported at the ends by 
s Which runt aid by the 
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on another The wheels have flanges on both sides of the tyre, and an 
endless chain of short sleepers or bearers having a length of rail bolted 
longitudinally to it passes round each pair of wheels, and in order t 

vent the endless chain from sagging in between the wheels, and tot 





liu 


} 
has a 


and to a 
wheels, one of these 
its side or mounted on its axis which 





the chain, it is preferred to employ a sinall supporting pulle 
regular laying of the rails in front of the bear 
tonthed wheel formed on 








rs with 








another toothed wheel on the axis of the pulley which supports the chain: 
beforementioned, so that this pulley is driven at a st c speed equal to the 
speed at which the carriage is travelling. The © of the carri is 





facilitated by mounting the aring wheels in the frames in such a manner 


#s to allow of their traversing a distance sidewa)s or in the di nof their 
axis. 
1954. J. D ABAZ St. Albai lace, Haymarket, London, “ G 

by saila to screw and other propellers of ships and "yp wt 





Augus 
For these purposes a shaft or axis is used, running by prefer 
direction fore and aft the ship or vessel; this shaft or axis is sup ed j 
suitable bearings above the deck. To a boss on the shaft or axle are applied 
a series of radial arms, according to the largest number of sails which are 
to be used. To cach of these arms a sail may be applied, which may be of 
the form of a lug-sail, or of other convenient shape. Lach sail is kept ex 
tended when in use by a suitable spar, and by means of cords and.tackle 
such sails are kept more or less inclined, to suit the di the wind, 
The shaft or axis above mentioned gives motion to the s other 
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peller by means of a chain and chain wheels, or by an uprig aft, or by 
other means and gearing. By the means above described a ship or vessel 
may not only be propelled in aid of, or independently of, n or other 
power, but by such means the strain on the cable when a ship or vessei 


at anchor may be reduced, 














1958. E. MASSEY, T'ysoe-street, Clerkenwell, London, * Ships’ logs.” — Dated 
S0th August. 1858, 

This invention consists, First, in prolonging the body or case containing 
the train of wheels, soas to enclose within it the universal joint by which the 
rotator is connected ; Secondly, in the method of fixing the cord of the 
rotator to the jiece of the universal joint ; and, Thirdly, in the applic: 
tion of a thumb screw to securing guard plate which retaius the ring of 
the rope by which the log is dragged. : 














Crass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
1077. J aU I 


Cooker, B. 


Oth Jul 


fast, ** Singeing, treating, textile fabrics,” ~— 





. » or Jinishing 


Under one form of the machinery uscd the f 
according to this 
, ' 





bric to be singed or heated 
invention is passed from a horizontal beam round suitable 





guide rollers ul thence over or in contact with a fixed bush or scrubber, 

ich raises the loose fibres and renders the surface better suited for being 
singed ; and from this point it passes over a row of gas flames, by which the 
piece is singed upon its upper surface, a stream of heated air being passed 


upon the row of gas flame at the point of contact with the fabric. 
quitting this point the fabric passes inside angle iron, and thence over a 
trough containing cold water, which, together with the row of gas flame, 
is covered by an exhausting chamber connected with an exhausting fan. 
The piece then passes beneath a bush roller or scrubber, and over or 
through a second ing arrangement of a kind similar to that just 
describe nd it then traverses between a pair of nipping rollers which act 
ay dampers in putting out any sparks left on the surface. The fabric finally 
passes round a guide roller and is then beamed upon a roller in a finished 
condition. The beam on which the unsinged piece is wound is fitted with 
a frictional spring brake arrangement for the purpose of giving the neces- 
sary tension to the piece, and as the piece leaves this beam to pass into the 
machine it goes round a running roller which has inclined angular grooves 
upon it for the purpose of clearing out the piece evenly, The pipes for the 
rows of gas flame are set upon arms on centres, so that the flames can be 
accurately adjusted clear of the fabric, and then turned over to come in 
singeing contact with it. In another arrangement the unsinged fabric is 
passed from the holding beam upwards, and over spreading and guide 
rollers, then down at the centre of the machine, and round beneath a guide 
roller, and beneath a brush roller or scrubber, thence through or over a gas 
singeing apparatus similar to that already described, This singes one surface, 
amd the piece is then passed round beneath the cold water trough, and 
thence through or over the second singeing arrangement, where the other 
surface of the piece is singed. The piece then passes off, as before described, 
The piece is wholly drawn through the machine by roller and pulley gear- 
ing, and the rate of revolution of the last or drawing roller or beam is 
regulated to suit the varying quantity of the beamed or rolled up singed 
fabric by a roller which bears upon the fabric as it is beamed. As the piece 
winds on, this roller ascends, and adjusts a double cone pulley ar yement 
to keep the speed of the traverse of the fabric always the same. The gas 
used in producing the singeing flames is heated by the waste steam of the 
driving engine, or by other means, so as to secure a bright, clear, and cheep 
flame. 
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J. Nimmo, Glasgow, “ Healds, cad apparatus for making 


healds.”— Dated 2th July, Us5s. 
This invention relvtes to Bernie and Anderson's invention patented 25th 
March, 1835. In the improved healds the counts or sets are marked or 


distinguished by the introduction into each leaf of a determined number of 





legs, loops, or stitches, of coloured thread. These coloured marking threads 
are worked in by the marker, who, according to one modification, on 


arriving at the part of the leaf where the marking is to be made detaches 
the usual pirn and attaches the pirn of coloured yarn, working it into the 
half of the heald wntil the proper number of marking legs or eyes 
are worked in, when the ordinary yarn is resumed. As examples, fourteen 
of these coloured legs may be taken to represent a “fourteen hundred” 
Scotch count; six coloured legs a “ sixties” Stockport count ; four and five 
coloured threads a ** forty-five” porter count ; and similarly for other counts, 
Or, instead of this plan of marking or distinguishing the counts or sets, 
coloured threads may be stitched into the plait of the rib or rig ec a 
number being indicated by distinct and separate stitches of the coloured 
thread, instead of by the number of heald legs passed over by it. 
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lésl. C. De Jonen rutenhach, mee, ** Machinery for hackling or combing 
flay, silk, aud ous substances Dated 2th Juty, 1858. 
invention relates to an improvement in heckling and combing 
machinery whereby stric of flax, silk, and other fibres may be submitted 
to the action of different gradations of pins in succession, each gradation 





commencing to operat the end of the strick, and working up to the 
holder without the aid of a moveable head trough or guide for carrying the 
holders, This the patentee effects by the use of reciprocating combs fitted 
with any required number of gradations of steel pins or needle points, 
which are so ranged in paralicl lines or otherwise that the different 
lations or gauges of pins will be grouped one behind the other, and at 
angle to the line of progress of the holders, but so that cach group will 
extend from the back to the front of the comb. The coarsest of the pins 
laces foremost, and in rear of these the next gauge, and finer pins 
rind these, and if more than three gradations are considered 
requisite. Thus the stricks when traversed within reach of the hnproved 
construction of comb will first be opened from the point upwards by the 
coarsest gauge of pins, then in like manner by the second gradation, and 
so on until all the gradations have used in succession upon the strick. 
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1655. J. Horr, Rhode Island, ULS., “ Apparatus for supporting avl adjust- 
nea gi ror awachine, Jor engraving the surface of a calico printer's 
/ arato tot “ iy a etched."— Dated 26th July, 1858. 


This invention cannot be described without reference to the drawings. 





1697. A. KELLERMANN, Courhe , France, ** Vegetable substances for dyeing.” 
—Dated 2th July, 1858. 
The vegetable substances which the patentee uses for the production of 


colours in dyeing and printing are the flowers and leaves of the elm 





(ulmus). The flowers of the elm produce a red and green colour, and may 
be used to replace cochineal, the leaves of the same tree produce a ye'low 
colour. 
1704. J. Tayuorn, J, Lana, and J, Tirreney, Stalybridge, Cheshire, “ Sef- 
acting wules Jor spinning and doubling.”— Dated 28th July, 858. 
This invent.on applies to that class of self-acting mules in which the 








headstock is constructed on that principle known as “Shark, Roberts, and 
Company's,” that where a cam shaft is employed for effecting the 
hanges in the working of the operating parts, when such cam shaft is 
vy means of a friction and contact pulley invention consists 
in arranging the friction pulley so that it will, when acting upon the “ con- 
tact pulley,” be pressed ayainst it by the force of a weight ; and 





The 






spring oF 

this 1s accomplished by arranging the axis of the friction pulley in sliding 
beari orin a frame capable of osciiloting, the stiding bearings or oseil- 
lating frame being ted upon so as to torce the “ friction pulley” against 
the “ contact pulley” by a weight or spring, a suitable stop being provided 
to prevent the friction pulley from being forced against the space or spaces 
removed 1 ry of the contact vy when the cam shaft is 
held by t mtion a sin arranging the action 








of the fri pulle » us to dispense spaces formed in the 
periphery contact pulley, by mea iu, or a cam surface 
attached to or formed on the edge of the pulley, which will be 


shaped to push back the friction pulley (which is arranged to slide or oscillate 
























in a frame as before described) from the contact pulley in those positions 
where the cam shatt is brought to a stand by the escape plate, which cam 
um surface will allow the friction pul to come upon the contact 
y the moment it is moved by the starting sprir By this arramzement 
the operation of the cam shaft is made more certain and less difficult to 
start. The invention also consists in driving the friction pulley by gearing 
from the short intermediate or going-on shaft.— Not proceeded with, 
1714. J RLEY, Airkeat Yorkshire, {pparat for spinning wool and 
( "— Dated 2th Jula, W858 
r" in on relates to spinning on the mule weol and other fibre 
carded or pre ed by the condenser, and the improvements consist in 
causing the spind!es of the mule net to rotate, or to rotate slow during 
a part or the whole length of the draught, or taking in of the length of the 
shiver required to be spun at cach draw « of the c , consequently 
viving little or no twist to the saic ‘ such sin, whereby 









uniform or thread, and 
hen the spindles are continually 
viven to the sliver during that 
effected by applying a slip box 


places, ti 
much twist 


Huprovement t 






, or other suitable driving apparatus to the 
bein Ijusted and rendered self-acting, so as 
f motion at any desired time or place, either by 


ie carriage, a 


s moved in and out, or by the twist gear, 

ala, Twthury, De: ing, doubling, 
and warping threads,’ , 1858 

The object of this invention is to obtain yarns or threads in a suitable 
form for transport, and at the same time in a proper condition for being 
used by the manufacturer, This is accomplished by performing the opera 

tions of spinning, doubling, windi and warping, or their equivalents, upon 
tubes constructed of paper or other such material, 
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1729. J. S. Baier, * Machinery for combing woo! and other fhrous materials,” 
Dated Bist July, i858 - 

This invention for improvements in machinery for combing wool and 
other fibrous mater lates, Firstly, to rotary mach in which taking 
coinbs are mounted on a rotating comb-frame, and which combs take wool 
or other fibrous material from a feeding apparatus, and transfer it to 
transfer combs also carried by the rotating comb, which transfer-combs 
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deliver itto a receiving comb. The rotating frame also carries carding or 
other cleaning surfaces, which have simultaneously with the rotary motion 
of the comb-frame a rotary motion on their own axis, which surfaces clean 
out the wool or other fibrous material after it has been deposited on the 
receiving comb, These cleaning surfaces pass in such proximity to the 
receiving comb that the teeth of that comb slightly penetrate the card 
surfaces, and thereby keep those surfaces. According to the Second part of 
the invention the patentee dispenses with the transfer-combs, and mounts 
the card or other cleaning surfaces on another rotating frame. This frame 
revolves in such relation to the taking comb-frame that the cleaning 
surfaces transfer the wool from the taking comb to the receiving comb, and 
after it is deposited on the receiving comb take effect on the wool so as to 
clean it; or the transfer may be effected by auxiliary parts, while the clean- 
ing surfaces take effect for a cleaning purpose only. The cleaning surface 
or surfaces have rotary motion on their own axis, and are penetrated 
slightly by the tecth of the receiving comb, for the purpose of cleaning 
them from fibres or other material, 

1738. G. T. BousriELp, Loughborough Park, Brixton, “ Knitting machines. 
—A communication.—Dated 31st July, 1858. 

This invention consists in so arranging the machine that when one of the 
feed yarn breaks or fails instruments are brought into action which remove 
the corresponding presser from the beards of the needles, or which so 
change the position of the corresponding sinker that it no longer pushes the 
work from under the beards of the needles, According to the arrangement 
which the patentee prefers to employ the feed yarn is passed through an 
eye formed in a rod, and when the feed yarn brea or fails this rod falls, 
and inso doing acts on a trigger, thus liberating a weighted arm which, in 
descending, withdraws a bolt and allows the presser to slide back in guides 
in which it is mounted. When arranging the apparatus so that the sinker 
may be changed in position when the feed yarn breaks or fails, he prefers to 
employ a spring, which has a constant tendency to move the sinker in such 
a manner as to throw it out of action, and this spring is, when the machine 
is at work, retained by a catch until the feed yarn breaks or fails, and then 
the fall of the weighted lever beforementioned acts to withdraw the catch 
and allow the spring to throw the sinker out of action. 

1745. R. R. Jackson, Blackburn, “ Apparatus for sizing yarn.”—Dated 2nd 
August, 1858. : : 

This invention applies to that description of sizeing machine in which the 
yarn is conveyed on a number of guide or covering rollers past or between 
a number of heated chests for the purpose of drying the yarn after passing 
through size. The improvement consists in connecting these guide or 
carrying rollers with the + roller, and with the carrying or delivering 
roller in the front of the machine ; and in driving the above arrangement 
positively either from a separate counter shaft or from any convenient 
shaft in the machine. The said counter shaft or other driving mechanism 
will be made so as to be capable of variation in speed, that the yarn may 
be made to travel more or less quickly past the chests, by the means of 
cone-drums or any other convenient arrangement. The connection of the 
rollers ay be made by gearing, straps, bands, chains, or any other ordinary 
means. The object of the invention is to lessen the strain upon the yarn 
by its being conveyed instead of turning the rollers. This, besides saving 
the yarn from injury, will facilitate an increase of the drying power of the 
machine,—WNot proceeded with. 

1747. S. Hine, Macclesfleld, Cheshire, “ Apparatus for tiristing, doubling, and 
retwisting, and winding silk or other similar sibrous imaterial.”—Dated 
2ad August, 1858, 

This invention is applicable to such machines as are at present used for 
the purposes of doubling, twisting, and winding, and consists in the employ- 
ment of two bobbins (containing the single thread of silk, &e.), one on 
each side of the spindle or flyer ; the threads to be twisted or doubled are 
brought from the bobbins over two separate and distinct pulleys, and 
thence over the ends of two small balanced levers from which the two 
threads descend to the quill or bobbin upon the spindle, where they are 
doubled together in the usual manner, These balanced levers are so con- 
structed and balanced that the tension of the thread shall hold ove end 
down, the opposite end being supplied at its fulerum end with a catch, 
which, as long as the thread remains whole or unbroken, is held up, and 
allows of the proper action of the machine ; but in the event of the thread 
becoming broken or slackened the catch comes into contact with a projection 
upon the thread guide pulleys, and consequently causes the stoppage of the 
apparatus by disconnecting the frictional surface from which the pulieys 
receive motion through any suitable train of gearing. In_retwisting or 
doubling silk which is either single or has been once doubled, the two sup- 
ply bobbins are driven by the same band that drives the twisting spindle, 
the doubled silk passing to the spindle as before described ; and by the 
action of the flyer each single or once doubled thread becomes interdoubled 
or retwisted, forming one thread or cord, comprising two or four threads, 
and making what is termed organzine or sewing silk. 

1750. J. L. Norton, Belle Sauvage yard, Ludgate hill, London, “ Apparatus 
Sor drying wool and other substances.” —Dated 2nd August, 1853. 

According to thie invention the wool or other substance is placed on an 
endless apron or carrier, which moves into and through an enclosed 
chamber. The apron or carrier is formed in such manner as to allow of air 
passing through it freely, and through and amongst the wool or other 
substances placed thereon and moving therewith ; and the apparatus or 
interior of the chamber is so arranged that the heated air employed may be 
caused glternately to pass upw ards and downwards through the carrier and 
through and amongst the wool or substance placed thereon, and the air will 
not only be caused to pass in opposite directions through and amongst the 
wool or other like substance on the carrier, but such air will also alternately 
be acting on the upper and the under surfaces of the carrier, and of the 
wool or othor substance placed thereon, 
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Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
Westminster, ** Improvements in the adjustment of hose in 
liquids over land ; also 


1953. G. Coonr, 

machines for distributing liquid manure and other 

Sor an improved method of and apparatus for manufacturing the hose to 

and for gathering and puckering 
’ 


be used in such machines or otherwise ; 
canvas, linen, leather, and other textile and membranous swhstances. 
Dated 28th August, 1858. 

This invention relates, First, to an improved method of uniting the coiled 
hose (described in letters patent granted to the present patentee for 
England 1lith March, 1848) to the distributing apparatus. In the specifica- 
tion of the said patent the hose was described as being fixed to the feeder of 
the distributor ; now, the present improvement consists in uniting the hose 
by means of a bayonet or other moveable joint, whereby two or more boxes 
and reels can be used alternately, and in succession, with the same distributor, 
In the manufacture of hose to be coiled upon drums it is necessary that the 














inner should be smaller than the outer circumference of the hose, Unless 
the inner curve be quite concentric with the outer, the proper action of the 
coil, and the delivery of the liquid through it, is interfered with. Now, 


to ensure concentricity between the curves of the outer and inner diameter, 
the patentee places the two edges of the material, which, when united, are 
to form the smaller circle or inner or concave side of the hose, upon points 
rising from a frame composed of a series of laths or scutcheons united cross- 
wise, but in such manner that each lath shall be free to move radially. The 
bottom of the frame is furnished with guides, which guides bear against 
and travel round a fixed plate, bent to whatever curve is desired to be 
given to the finished hose, While travelling round this curve tl e edges 
may be unite! by sewing or otherwise, It will be evident that the apparatus 
will apply to the gathering and puckering of all other articles desire 1 to be 
gathered or puckered.—Not proceeded with, 








Crass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 


1964. G. Jones, Pinlico, Westminster, ** Securing joints ia slate ridge-roll.” 

—Dated 30ih August, 1858 

This invention is intended to strengthen and improve the joints of slate 
ridge-roll. For the above purposes the patentee fastens under the flange at 
the joint of ridge a piece of metal or other suitable material in a separate 
piece under one flange, or in a piece of sufficient length to cross the breadth 
of the two flanges, and connects them together; but in either case the 
piece of metal or other material must be of sufficient breadth to lap under 
the joint, so as to support the end of the flange next contiguous. Upon 
the upper angle of ridge above mentioned is laid a roll, the ends of which 
he connects together by inserting in a slot) a tongue of metal or other 
suitable material laid in oil cement. The ends of the said rol! he prefers 
being so arranged as to break joint with or overlap the joint in the ridge 











CLass 6,—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, Xe. 





1966. E. Linpner, New York, US. “ Fire-arns.”—Dated 30th August, 1858 
This invention consists in constructing breech-loading arms so that 

the breech is closed in one case by turning the bar and in the other 

by turning a nut or screwed collar upon the barrel. Accord 











case the patentee forms a thread in the rear end of the barrel and screws it 
into a nut with a corresponding screw thread hold in a frame, 
chamber is at the rear of the barrel, and union is effected between the rear 
of the barre! and the breech chamber by a conical collar being made 
to fit into a groove cat in the breeeh chamber, and the fore part of the 


chamber is made conical to fit tight into the barrel. By turning the barrel 
one way or the other it is separated from, or carried up against, the breech. 
When separated the breech chamber is free to rise, and to effect the rising 
the patentee uses a spring, or he effects it by putting the hammer at half- 
cock, According to the Second case he cuts the barrel near the rear, and 
forms a screw thread thereon, and makes the part cut off into a breech 
chamber ; or he formsaseparate chamber. He makes a recess in the outside 
of the fore part of the breech to receive one end of a screw collar, which also 
takes into the thread on the rear of the barrel ; or he reverses the screwing, 
and places the threads on the breech-chamber, and the recess on the rear of 
the barrel. By turning the screw collar one way or the other the breech is 
opened or closed, and when open the mouth may be made to rise to receive 
the charge by the half cocking of the hammer, or by spring. This part of 
the invention is applicable to ordnance as well as to small arms, The im- 
provement in cartridges is as follows :—The patentee takes a conical case of 
paper open at both ends and twists the small end round a piece of cord, 
gutta-percha, wood, or other like stopper, in order to close that end ; he 
then fills in the powder, and over that places a ball, and secures it by twisting, 
tying, or cementing the paper over it, When about to use the cartridge he 
withdraws the stopper and places the cartridge in the gun. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


1922. J. Hine and A. Apranams, St. Johkn-street-roaud, ‘* Book slides or 
holders.” — Dated 2th August, 1858. 

This invention relates to book slides or holders for carrying books from 
place to place, which, as well understood, consist of a kind of tray or board 
furnished with hinged ends forming also hand holds, This board or tray is 
made in parts, so as to slide and extend to a greater or less length according 
to the number of books to be carried, and so that the ends may abut against 
the books held therein. The invention consists in the application of elastic 
webbing to the sliding part of the tray, whereby it has a constant tendency 
to contract and grip the books held in the tray or holder. The slide can be 
extended as usual to receive a greater or less number of books, and when 
any of the books are withdrawn the slide immediately collapses on those 
remaining in it. They apply a webbing of about the breadth of the narrow 
part of the slide, and so as to close the blank space usually left open by 
extending it. Instead of elastic webbing, spiral or other suitable springs 
may be applied to impart the contracting force.—Not proceeded with. 

925. J. Breas, Leicester, ‘* Manufacture of caps.”—Dated Ath August, 1858, 
According to this invention a cap is knitted by machinery, or by hand, or 
partly by machinery and partly by hand, to the requisite shape. The cap 
is then milled in the ordinary manner, so as to give it a felted texture and 

appearance, By this means a seamless cap is formed resembling the 

Turkish fez. 

1931. J. H. Jounson, Lincoln’s-inn-fields, London, “ Ballows.”—A conmuni- 

cation.—Dated 26th August, 185%. 

This invention is intended to remedy several imperfections which are 
inseparable from the present formation of those articles. According to 
this invention two levers are used, one of which is moveable and the other 
stationary. At the extremity of the lower or stationary lever is attached a 
nozzle containing a valve which is free to open outwards, The upper lever 
is connected to the lower one near to this nozzle by means of a hinged 
joint, allowing of free motion in a vertical direction. The blowing 
apparatus consists of two discs of wood or other material fastened to the 
upper and lower levers respectively. The peripheries of these discs are 
united by leather or other suitable material. The passages for the admission 
and exit of the air blast are formed in the lower lever and thence lead to 
the nozzle. In order to render the leather or other material of which the 
bellows is composed as air-tight as possible, it is proposed to use in com- 
bination with the leather ordinarily empleyed flexible skins, which are 
attached thereto by suitable cement. or by convenient fastenings. The 
body of the bellows is secured to the dises by screws, so as to permit of an 
easy removal and replacement of the leather. 

1932. C C, CAVALLI, Esser street, Strand, London, ** Manufacture of starch.” 
Dated 26th August, 1858. 

In his patent dated March 6th, 1858, the inventor described a process of 
making starch by using acetic acid. This invention consists in a further 
development of the process, by using acetic acid or chlorhydric acid, either 
separately or combined with reunet, pepsine, gasterase (a substance recently 
discovered or prepared by the French chemist Payen), or with an infusion 
of the bladders of animals mixed with the required quantity of water,— 
warm water by preference, Or instead of the acid or acids, the bi-phosphate 
of lime may be mixed with the before-named substances. In the liquor thus 
obtained is put the material from which the rice is to be made, and slowly 
stirred. He prefers to perform the operation in a warm state, say at least | 
15 deg. centigrade, as the solution of the gluten wil! then be effected in 
about three hours; but if the heat be raised to 30 deg. centigrade the 
operation will be completed in much less time.—Not proceeded with. 

1938. T. TROTMAN, Curmberwell, Survey, “ Hair pins."—Dated 27th August, 
8538. 

This invention consists in corrugating or undulating the limbs of those 
articles in such manner that the inflections or corrugations are in a direction 
at right angles or nearly so to the plane of the two limbs of the pins. 























1939. J. ELLISpON, Liverpool, “ Inprovements applicable to reading chairs 
aud other articles used to sit or recline upon.” —Dated 27th August, 18. 
This invention consists in applyinga reading desk, or a writing desk, or 
both, to easy chairs, sofas, couches, and other like articles of household 
furniture, and to the arms of railway carriages, &c., in such a way that 
when not in use they can be folded up and stowed away out of sight or ob- 
servation in recesses, ; 
1951. G. Waite, Doigate-hill, London, ‘‘ Ambulatory furniture for apart- 
"— A communication.—Dated 28th August, 1858. 

This invention consists of certain arrangements of furniture, allowing of 
being taken to pieces, and flapped or slid together, so as to be considerably 
reduced in bulk, for the purpose of permitting them to be easily removed 
from one place to another, thereby dispensing with any particular package, 
and so as to form what is called an ambulatory furnished apartment. The 
arrangements cannot be described without reference to the drawings. 


1960. G, Davirs, Serle-street, Lincoln's-inn, London. “ Billiard tables and 
cues."—A communication.—Dated 30th August, 1858, 

These improvements are intended, Firstly, to afford means of readily 
adjusting and levelling such tables, and to render them applicable for other 
purposes of recreation and utility ; and, Secondly, to render billiard cues 
capable of being used in positions and under circumstances where the ordi- 
nary billiard cue could not be used with effect. The frame of the table is of 
an annular form, and is supported on three or more legs. The inner part of 
the frame is provided with three or more vertical grooves, in each of which 
slides on suitable mountings a small pulley or wheel, which is capable of 
being raised or lowered by means of an adjusting screw. Upon these pulleys 
or wheels rests the top of the table, which is formed of slate, having a frame 
of wood, and being covered with a cloth or baize as usual, such cloth being 
held down and distended by means of an inner frame to which the cushions 
of vulcanised india-rubber (also covered with cloth) are attached. To the 
centre of the table underneath is fixed a rod or pin which slides in a hole 
formed in a transverse piece attached to the annular frame. This rod or 
pin serves to centre the table, and to maintain it in its position on the 
pulleys or wheels before named. To adjust this table it is merely necessary 
to raive or lower the several wheels by means of three screws, according to 
the indications of a spirit level which is let into the frame. When this table 
is not required for billiards it is to be enclosed by a cover having one side 
covered with a cloth, so as to form a card table, and the other side with 
mahogany for ordinary purposes, and in the annular frame or below it are 
drawers for holding cues, balls, cards, or other articles. The improvement 
in billiard cues consists in making them of a rod sliding in a tube, and pro- 
jected forwards by a spiral or other spring. The rod is forced inwards, 
compressing the spring, and is held by a catch. The cue being placed and 
held firm opposite the ball, the catch is released by the finger, and the rod 
being projected forwards by the spring strikes the ball, 
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Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Mazures, Se. 

S. N. Ropier, S¢ 











Pancras, “* Appera regulating gas.”—Dated 





to the First | 


The barre! | 


26th August, 1858 
When the improved apparatus is to be applied to each burner, there is 
introduced a small chamber below or near the burner. The gas is supplied 
| to this chamber by means of a pipe, the exterior of which it is proposed 
should be largest at its upper end, and tapering downwards. 
part of this supply pipe there are notches or openings for the gas to pass 
| through. The supply pipe is a light hollow cap, the interior of which corre- 
| sponds in form with the exterior of the supply pipe, but so much larger in 
| diameter as to admit of the gas flowing freely down between the interior of 
| the cap and the exterior of the supply pipe when the cap is resting on the 
} top of the supply pipe. The lower part of the cap is so formed that when 
| lifted by the pressure of the gas the lower edge of the cap comes nearer and 
nearer as the cap is more and more lifted to the supply pipe, and thus 
| reduces the size of the pas Y 
cap and the exterior of the supply pipe. 
| caps are used to form the tops thereof of talc, though other materials may 
be used ; and in order to prevent the cap (or it may be called the supply 
j valve, for it regulates the supply of gas to the burner) from rising too 











At the upper | 


e or space which is hetween the interior of the | 
It is preferred when very light | 


quickly in case of any sudden change of pressure, there is a chain or series 
of light links or weights suspended cver the cap, and these are lifted in suc- 
cession as the cap is raised by the pressure of gas. When a regulator is to 
be used to regulate a series of burners then similar apparatus is employed of 
larger dimensions, according to the number of burners to which the same is 
to be ‘applied. The burner tube is fixed to the chamber by means of a 
serew, by which the height to which the cap may be raised by the pressure 
of the gas may be regulated, or the extent of movement of the cap or valve 
may be otherwise regulated. 

1940. F. Matiey, Paris, “ Gas.”—Dated 27th August, 1858. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

1942. W. Esson, Cheltenham, ‘‘ Wet gas-meters.”"—Dated 27th August, 1858. 

According to this invention ghe upper part of the meter is furnished with 
an air-tight water-supply tank, which communicates with the measurin; 
chamber by means of a feed or supply pipe so disposed as to be always seal 
The supply tank is provided with an air pipe, the lower mouth or orifice of 
which coincides, or nearly so, with the proper water level, and a float is con- 
tained therein connected with the ordinary gas valve for the purpose of 
shutting off the gas when the tank is empty, or the water therein too low, 
The water is supplied to the tank by a supply pipe, which is kept constantly 
sealed. When the water in the meter descends below its proper level, by 
reason of evaporation or other loss, it leaves exposed the lower orifice of the 
air pipe, and allows the gas to ascend therethrough, and the water in the 
upper tank to descend through a pipe for that purpose, until the air pipe is 
sealed again by the water in the meter regaining its proper level. 

1943. H. W. Hart, Fleet-street, London, ‘* Application of gas to chandeliers.” 
—Dated 27th August, 1858. 

This invention relates to an arrangement of parts by which the 
hydraulic joint of the ordinary hydraulic double or treble tube telescope 
chandeliers may be dispensed with, as also the stuffing-box joint of the 
ordinary double tube dry telescopic gas pendants or chandeliers, by 
substituting parts arranged according to this invention, which is simple, 
and whereby all liability to leakage is prevented. It consists in connecting 
the upper tube or service by means of a flexible pipe with the body of the 
chandelier. 

1941. F. J. Evans, Horseferry-road, Westminster, “ Gas purifying.”— Dated 
27th August, 1858. 

{| The object of this invention is to obtain a material which will be energetic 

in its action, easy of production, and inexpensive, To this end the patentee 

| takes turnings, borings, and filings of iron, or scrap, or small pieces of iron, 

sin the form of shot, for example, and exposes the same to gases or liquids, 


| 
| 








“either at ordinary or elevated temperatures that will ensure their rapid oxi- 


dation. When the surfaces of the turnings, borings, filings, or thjn_ pieces 

of iron are completely coated with oxide or rust, the metal thus oxidised is 

ready for use in the dry gas purifiers, where it is to be employed in 
the manner usually practised when purifying gas with the oxides, 

1956. F. Brignoies, Torrington-square, London, “* Apparatus for the disin- 
Section and rectification of bad-tasted alcohols, by the separation of the 
essential oils from the ulcoholic exhalations.”"—A comnvunication.—Dated 
30th August, 1858. 

This operation is accomplished by condensing the alcoholic exhalations at 





different degrees of temperature and in —— tubes surrounded 
by water, the temperature of each being marked by degrees.—Not proceeded 


with, 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 

1924. J. Macintosu, North Bank, Regent's Park, London, “ Insulating tele- 
graphic wires or conductors, and apparatus employed therein, part o 
which apparatus is applicable to the manufacture of tubes from india- 
rubber.” — Dated 24th August, 1858. 

In the specification of a patent granted to the patentee, and dated the 
14th May, 1858, there is described machinery for coating telegraphic con- 
ductors with india-rubber, and which apparatus consists of two rollers 
mounted on parallel axes and revolving in contact with each other. Each 
of 'these rollers is grooved on its periphery, and the grooves on the two 
roliers meet to form an eye of the size of the covering desired. The grooves 
in the two rollers are separately filled with india-rubber, and where the two 
rollers are in contact the india-rubber in the grooves is brought together, so 
as to form one piece, enclosing the wire or conductor. Now, when a wire or 
conductor of large size is employed, he finds it desirable to place other or 
secondary rollers in contact with the grooved rollers already described, one 
at each of the points where the india-rubber is fed into the grooves, and on 
these secondary rollers are formed beads corresponding in size to one-half of 
the wire or conductor. These beads are adjusted so as to fall exactly in the 
middle of the grooves of the principal rollers, so that they form indentations 
in the india-rubber suitable to receive the wire or conductor. When using 
soft East India-rubber, and similar india-rubber, he mixes it with an equal 
weight of shellac ground to a fine powder, and without the addition of any 
solvent. The quality of shellac which he prefers to employ is that known as 
seed black, and for mixing the india-rubber with the shellac he employs 
a pair of crushing rollers between which the india-rubber, after it has been 
cleaned in the usual manner, is repeatedly passed, and after each passage 
through the rollers it is dusted over with the shellac powder, and the pro- 
cess is continued until the requisite quantity of shellac has been incorpo- 
rated with the india-rubber. The mixture is applied as a covering for 
telegraphic conductors in the manner already described. When using india- 
rubber of a superior quality to the East India-rubber he employs less shellac, 
as also when gutta-percha is substituted, in any case, the quantity of shellac 
should not be so great as to cause the compound to crack when bent. In 
some cases, after having coated the telegraphic wires or conductors with this 
or other insulating material, he again covers them with gutta-percha, or 
other suitable material, with which unspun fibre is ground or intimately 
mixed, For this purpose he employs cotton waste, or other cheap fibre free 
from grease, and by preference grinds it or tears it to pieces, and afterwards 
mixes it with gutta-percha or india-rubber by passing the gum repeatedly 
between crushing rollers, adding a portion of fibre to it after each 
passage through the rollers until about four pounds of fibre has been 
worked into a pound of gum; or the fibre and the gum may be 
placed together in a machine known as a masticator, and be mixed 
by the action of this machine. The composition is applied as @ 
covering to telegraphic conductors in the manner already described. 
Sometimes it is desired to cover telegraphic wires or conductors with gutta- 
percha or other insulating material, and at the same time to combine yarns 
with or imbed them in the covering. For this purpose he employs an 
apparatus which consists of a cylinder, say 1 ft. in diameter and 2 ft. long; 
it is closed at the ends, and contaits a screw of such a size just to fit within 
it. This screw is of about 1 ft. pitch, and is mounted on a hollow axis 
passing through the ends of the cylinder. Through this axis the yarns and 
the wire or conductor to be covered pass, and the bobbins from which the 
yarns are drawn are mounted on a frame fixed on the end of the same axis. 
rhe cylinder has an opening in its side near the end at which the yarns enter 
for feeding in the gutta-percha or other covering material. When the axis 
is caused to rotate, the gutta-percha or other covering material is pressed 
out through a p: se or passages at the end of the cylinder, and it passes 
into a small box or chamber furnished at its end with a die, such as is 
usually employed, so as to cover the wire or conductor, and so that the 
yarns become imbedded in the covering. When employing more than one 
coating or covering to a telegraphic wire or conductor, he causes a current 
of cold air to impinge on the covered wire or conductor after the first coat- 
ing or covering has been applied, so as to bring it rapidly to such a consis- 
tency that the second coatiig or covering may be applied without agi | 
the first, but without rendering the first coating or covering so hard or col 
as to prevent the complete adhesion of the second coating or covering. For 
this purpose, he causes the covered wire or conductor to pass through a case 
through which a current of cold air is forced by a fan or otherwise, in the 
opposite direction to that in which the wire is passing ; this case he makes of 
several fect in length, and of any convenient diameter. 

1936. G. M. Savrter, Paris, “ Telegraphs.”"—A communication.—Dated 26th 
August, 1853. 

In a telegraph constructed according to this invention a wire is employed 
which passes over pulleys from one place to another, and to each end of 
the wire a weight is attached which slides in a slot in a vertical fixed = 
On one side of the slot in each plate are marked the letters of the alphabet 
and figures, and on the other side of the slot a number of phrases that are 
most hkely to be required. To each weight two pointers are attached, one 
of which points to the lettersand figures, and the other tothe phrases, The 
l.tters and. phrases on one plate are marked in the inverse order to that in 
which the letters and phrases are marked on the other plate, and the length 
| of the wire is adjusted so that when one pointer points to a letter or phrase 
| on one plate the other pointer points to the same letter or phrase on the 
| other plate.— Not proceeded with. 
| 1965. J. L. CuarK, Adelaide-road, Middlesex, F. Brartnwaite, Bridge-street, 
| Westminster, and G. E. Preece, Bernard-street, Middlesex, ‘* Telegraph 

cables." — Dated 30th August, 1858. 

This invention refers, First, to improvements upon a patent granted to 
| Josiah Latimer Clark, 20th December, 1853, for the use of asphalte and 

similar substances placed around electric telegraph wires, in order to lessen 

} the induction and consequent retardation of electric currents. Now these 

| improvements consist in the means of more effectually applying and support- 

ing the said non-inductive coating. and for this purpose the wire or wires 
already insulated with gutta percha, or other material, are covered witha 
coating of hemp, or other fibrous material, which has been highly desiccated 
and deprived of all moisture and then saturated with a hot mixture of 
turpentine, rosin, pitch, tar, asphalte, oil, or other similar well-known 
substances, such saturation being completed by passing the said materials 
through, or placing them in, air-tight vessels, from which the air is 
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as 
exhausted before the admission of the non-conducting mixture, and into 

which the air or the mixture can afterwards be injected under pressure. 

The insulated wires are surrounded with this pefectly saturated mixture of 

fibrous and non-conducting material, which may either be laid on in a 

mass or preferably in the form of strands coiled around the wires, either 

with or without an admixture of iron wires, and the cable thus formed is 

again saturated with the mixture by placing it in, or passing it through, an air- 

tight vessel, and submitting it as before to the influence of a vacuum and 

subsequent pressure. The wires thus become surrounded with a perfectly 

non-inductive material, and are at the same time preserved from decay and 

injury. The invention consists, Secondly, in a method of preserving sub- 

marine, or other iron telegraph cables from decay, by surrounding the iron 

or steel wires with a compound of pitch, tar, asphalte, or other preservative 
materials retained upon and around the cable by strands or flat bands of 
hemp, or other fibrous material, saturated with the preservative substance 
or mixture, and plaited or braided round the cable or coiled around 
the cable, so as either to envelope it completely, or to form a worming In 
the interstices between the wires. Thirdly, the invention consists in a 
method of preserving iron cables from decay by intermingling among them 
one or more wires of zine in place of iron, whereby the iron is kept in an 
electro-negative condition and thereby preserved from oxidation or decay. 
Fourthly, the invention consists of new methods of joining the iron wires 
and the conducting wires of submarine and other telegraphs. The paten- 
tees form a right-handed thread or screw on the end of one of the wires, and 
a left-handed thread on the end of the other wire to be united to it ; the two 
ends are then inserted in a screw ferrule or collar, cut with corresponding 
right and left threads, and by screwing it up the two ends are drawn 
into contact and form a secure joint. Sometimes, and especi ly with small 
wires, the ends are not screwed, but are simply introduced into a plain 
ferrule or collar, when by pressure, or by the blows of a hammer, both the 
ferrule and the ends of the wires are flattened about the centre so that the 
ends of the wires cannot be drawn out of the collar. Fifthly, the nvention 
consists in forming the conducting wires of submarine cables by building up 
a solid conducting wire in segments so that any defect or breakage in a 
single segment will not endanger the continuity of the whole cable ; and for 
this purpose the patentees divide the circular section of the wire, by pre- 
ference, into five segments by five divisions in the form of radii, and they 
draw wires through templates of such a form as to give each wire a similar 
section to that of one of the segments. They then lay five of these wires 
together so as to form a single round wire equal in conductive power to a 
solid wire—the shape may be further improved by passing the whole through 
atemplate or between small grooved rollers to close the segments tightly 
together. In joining such wires together they carefully break joint with 
each segment and unite the ends of the two segments to each other and to 
the neighbouring segments by a blow-pipe and fine or silver solder. The 
joint may be further secured, if thought necessary, by wrapping a small wire 
round it spirally in the usual manner, and soldering the ends, 
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Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1:03. A. V. Newron, Chancery-lane, London, “ Soldering ivous."—A com- 
munication. —Dated 3rd July, 1858. 

The patentee claims the use of a hollow soldering iron containing solder, 
with or without a valve to regulate the flow thereof, substantially as set 
forth in his specification drawings. He also claims the combination of a 
hollow soldering iron containing solder with an opening through which the 
solder may pass as required in the process of soldering, its delivery bei 
automatic to its use. 

1509. J. Hovekinson, Atherton, ‘ Apparatus for kneading dough in 
manusaucture of bread.” — Dated 5th July, 1858. 

The improvement consists in providing each end of the kneading trough 
with pairs of crooked or bent arms or blades, each secured upon a short 
central stud or shaft, only passing through the ends of the trough suffi- 
ciently to support the arms inside the trough. These shafts and arms are 
caused to rotate in opposite directions, by spur gearing or otherwise, 
actuated either by steam or hand power, so as to cause the arms to twist 
and turn over the dough in a similar manner as when kneaded by hand, the 
operation being performed quicker than by hand, and the quality of the 
bread is thereby very much improved, This apparatus may also be employed 
for reducing or cutting up the potatoes used in the manufacture of a certain 
class of bread by employing knives instead of the crooked arms. 

1522. P. Mercier, Paris, ‘* Treatment of peat and preparing the same for 
fucl.”—Dated 7th July, 1868. 

According to this invention the peat is first cut from the ground by 
means of any suitable spade or cutting tool, but the apparatus which is 
preferred consists of a tool or cutter having four cutting edges. To 
this tool a descending motion is imparted, whereby it is caused to enter 
the peat, and divide or separate it by its four cutting edges, so as to inclose 
a cube of peat within it. Another cutter then comes into action, and by 
passing along the base of the cube severs it from the ground, when 
the cutters are elevated, carrying with them the detached cube of peat. 
The apparatus may be fixed on a framing mounted on wheels, which 
travel on suitable rails or trams, The peat is now to be dried, which is 
effected by enclosing it in bags, baskets, or other receptacles of a pervious 
nature, which are to be placed in any convenient centrifugal machine, 
and the moisture is then expelled by the action of centrifugal force. 
The peat is subsequently placed in a vessel which revolves on a vertical 
centre or pivot, and within which rotatesa series of arms or agitators, 
whereby all the particles of the peat are thoroughly well mixed and 
stirred up. From this machine the peat may pass to a pair of vertical 
mill stones, whereby it is crushed and thoroughly pulverised. The 
peat having been sufficiently prepared by the mill stones is 
forced by the action of serapers down a central passage into 
suitable pressing and moulding machines, The inventor prefers 
for this purpose to use a cylindrical receiver, fitted internally 
with a revolving Archimedian screw, which constantly forces out 
the peat through a discharge pipe at the opposite end of the cylinder 
to that at which the peat enters from the mill, It is important, however, 
that the discharge pipe should be of sufficient length to ensure the com- 
pressed peat retaining the particular conformation which has been imparted 
to it by the die or aperture through which it is forced by the screw or other 
pressing appliances. It is also proposed to manufacture hollow or perforated 
blocks of peat fuel, by placing within the die or discharge pipe one or more 
internal core pieces similar to what are used in the manufacture of drain 
pipes or perforated bricks, by which means an improved form of combustible 
is obtained. After being thus pressed and moulded, the biocks or articies 
are carried forward on endless travelling bands to suitable drying stoves 
heated by the waste gases from the ovens used for carbonising the peat.— 
Not proceeded with. 

1524. W. Ciissop, Dudbridge, Gloucestershire, “ Machinery for cutting or 

pasping dye woods.” —Dated Tth July, 1858. 

This invention relates to a novel construction of rasping machines wherein 
the block or log to be reduced to fine particles is caused to rotate while 
under the action of the cutting edges, and thereby to present a constantly 
varying surface to the action of the rasping or cutting edges. 

1525. T. James, St. George's East, London, “ Treating sewaye.”—Dated 7th 
July, 1353. F 

At the mouth or outlet of a drain or sewer the inventor provides a 
receiving vessel hermetically closed to the atmosphere, but communicating 
through perforated sides and bottom with an air-tight well, into which the 
liquid portions of the sewage matter will flow through the perforated sides 
and bottom of the receiver. He pumps this liquid portion up into covered 
filtering vessels, through which the liquid in a filtered and purified state is 
allowed to flow into the river. He removes the more solid contents from 
the perforated vessels through tubes or pipes opening into exhausted tanks 
in barges, boats, or vessels, Which are brought alongside of the first receiving 
vessel. The barges convey away the tanks charged with the more solid 
a to be applied as manure or otherwise as required.—Not proceeded 
with, 

1526. G. A.B. Cmick, Milk-street, Bristol, “ Prepcration 
plunbago or black-lead.”—Dated 7th July, 1858. 

This invention consists in grinding the black-lead to a fine powder and 
=e it with a small quantity of olive oil or other fatty or oily matter, 
1€ compound is pressed together, and after some days it is again ground, 

For convenience of package and use, the 


and it is then ready for use. 
powder may, if desired, be pressed together so as to form cakes or solid 
ocks, 
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of graphite, or 





1528. J. D. Weston, Westhromeich, Staffordshire, “* Rolling iron for the 
manufacture of bolts and pins.” — Dated Tth Julu, 185 ; 
Rad acon bolts or pins with projecting angles or any other elevations on 
pt emis under the heads, the patentee first rolls the iron in the usual 
ies - into = elliptical or other section, He then passes it through a pair 
pe nee wm Ny y h the shape of the projecting angle or elevation required 
rfp nec} : the finished bolt or pin, which may facilitate the formation 
pate Fy i, angie, or other | elevations on the neck of the bolt, is 
~~ at — distances, The bars being thus rolled he cuts them up 
pone modes in lengths for the formation of bolts or pins. The 
a ta a the rolls 1 ay be cut or engraved so as to shape the iron 
the heat y rp te the projecting part to adinit of its being divided to form 
a ‘ad, and allow sufficient iron for making the heads of two bolts or pins, 
: may be of the length required for one bolt or pin only. 
MSI, J, Manian, Glodwick, Oldham, and J. WiwvaLL, Abbey hill, Oldham, 
on tan to prevent accidents in listing, hoisting, &c.”— Dated 
ty eee claim the employment of hooks or holders made self-acting 
pe fn ee - er catches, wnich give way when they strike against a bar 
pol = n P jaced for the purpose, so as to release the suspending part, 
© weight to fall, which is afterwards supported - any safety 














descending apparatus ; and also the arrangement and construction of hoists 

as all such improvements are described and illustrated in the drawings of 

the patentee. 

1536. P. R. Hopee, Chalcot-crescent, Primrose-hil!, London, “ Brewing fer- 
mented liquors, and treating materials used therein for purposes of Jood.” 
— Dated sth July, 1858. : 

These improvements are, Firstly, to flatten or crush the ordinary malt in 
a mill such as is now used for that purpose, and to submit the crushed malt 
(when the starching matter in the centre of the grain is laid open) to a 
second process of heat, so as to convert those particles of starch into sugar, 
This is effected by submitting the crushed malt to a steam heat in revolving 
cylinders having a steam casing around them, at the same time exhausting 
the air. Or the patentee places the malt in plain cylinders, and while 
revolving them, forces heated air through them. This effectually converts 
the whole of the starch into a solvent material without changing its colour. 
The Second improvement is to cut or tear the hop leaves by a machine that 
is shown in the patentee’s drawings. The Third process consists in making 
the extract of malt which is commonly called worts. The two liquors are 
extracted separately, and there remains nothing to be done but a more 
scientific process of mixing. In order to effect this he submits his malt 
liquor to a steam heat in a close vessel at 212 deg. Fah. for about twenty to 
thirty minutes: this is sufficient to coagulate the albuminous and other 
nitrogenous compounds. The hop liquor may then be added, and again 
submitted to a heat, say 212 deg. Fah., for a short time, but this the patentee 
does not think necessary, when the whole may be drawn off into a vat for 
the precipitation of the coagulated particles. It may be immediately cooled 
by refrigerators of any form, but the one preferred is as shown and de- 
scribed in his drawings. The patentee claims the peculia rangement and 
the adoption of the blast in connection with the jet process of the cooling 
malt liquors before or after fermentation, as is fully described and shown in 
the drawings. 

1537. R. Smirn, Pond-street, Sheffield, “* Adjustable pipe tongs. 
cation —Dated sth July, 1808. 

This invention consists in so constructing the adjustable tongs that the 
strain consequent upon the use of the tongs shall not separate the jaws by 
slipping or moving the pivot fixed to the one jaw in the slot of the other 
jaw. The combination of an inclined plane or planes, or the equivalent 
thereof, with the slotted jaw for the purpose described, is what the patentee 
claims, 





























"—A communi- 


J. Crickmer, Borough-road, London, 
London.” — Dated sth July, 1858. 

This invention consists in separating the more solid from the liquid por- 
tions of the London sewage, and in running off the liquid portions down 
through the blue clay and sand into the water strata of the great London 
basin, well known to geologists, ‘Lhe inventor blocks up all outlet from the 
sewers and drains into the drains, and forms at convenient places below the 
sewers pits for the reception and temporary retention of the more solid 
parts of the sewage. He causes the solid portions to be precipitated therein, 
it necessary, by lime or other chemical agent, and applies or not any 
deodorising matter, Beyond these pits he forms horizontal filters, through 
which the liquid will pass, if necessary, by pressure or suction, and will 
enter a second precipitating pit, in which anyremaining heavy portions held 
in the liquid may be precipitated ; or instead of entering this liquid pit he 
passes the liquid directly into a shaft extending downwards into the water 
strata of the great London basin. In this shaft he fits cylinders or plates to 


“ Treating the sewage of 








keep out the surface and spring waters, and provides the same or some of 
them with valves, cocks, or sluices, for the purpose hereafter named, At 


some feet above the water level in the London basin he places in the shaft 

pebbles or other filtering medium, if found necessary, and adopts any 

suitable means of cleaning the same from time totime. For the purpose of 

cleansing this shaft he opens the valves or sluices above alluded to, and 

scours the shaft with the surface waters.—Not proceeded with, 

1644, J. W. Winson, Barnsley, ** Apparatus for turning aud cutting wood and 
other substances.” — Dated 21st July, 1858. 

This invention relates to an apparatus to be employed for the purposes of 
turning, cutting, sawing, or boring, being particularly applicable to the 
turning of wood “ bobbins,” and by the use of which any number of bobbins 
or spools or other articles may be turned, cut, or bored simultaneously with- 
out requiring an equivalent increase of driving power, whereby a great 
economy of time and power is effected. The improved apparatus consists in 
arr. ing a number or series of turning lathes in a circular framing, each 
one consisting in a driving and followin g headstock as usual, the power 




















spindles by means of an endless strap (or other suitable gearing) encircling 
the peripheries of their driving pulleys, and the tools for turning each 
separate article are also to be mounted in suitable restsin a similarly shaped 
framing, or otherwise fixed between the two headstocks, the whole system 
being mounted upon one rotating shaft, so as to impart to each lathe two 
motions, one round its own axis, and the series round the central shaft ; by 
this arrangement of apparatus it will be evident that any number of articles 
may be produced according to the construction and capabilities of the 
machine. In turning bobbins, the patentee employs a blade having its 
cutting edge so curved as to produce the formation of the barrel, and four 
or more ordinary turning tools for shaping the ends or flanches ; but any 
number or arrangement of cutting tools may be employed in the machine 
according to the requirements of the work to be performed, 

1811. See Class 9. 

1647. L. CunG, Bordeaur, France, “Calewlating machines.” — Dated 21st 

July, b 

This invention consists in a new construction of the well-known caleu- 
lating rule, and has more particularly m view the application of the 
instrument to the rapid calculation of the quantity of liquid running in a 
certain length of time through an orifice of given diameter under a given 
pressure. ‘The instrument is based on the same construction as the well- 

known straight logarithmic calculating rule, but with its divisions instead 
of straight lines on four concentric circles, one of which is fixed and the 
three others moveable round the first one, the fixed circle and two of the 
other ones being divided in such manner as to have the same intervals 
corresponding with the same central angles, and to have these divisions in 
logarithmic proportions with the length of the periphery, the scales of the 
two just mentioned moveable circles being further divided in opposite 
directions to the scale of the fixed circie. The periphery of the third 
moveable circle is provided with two scales following each other, the unit 
being the half of the periphery. By the combination of these four circles, 
according to certain algebraical rules, the quantity of water or other liquid 
passing ina given length of time through an aperture of a given size an 
under a given pressure may be found with the utmost facility with this 
instrument.—Not proceeded with. 
1650, J. MEACcocK, Snow-hill, London, * Gas meters.” —Dated 21st July, 1858. 

The improvements consist in fitting a tube to the valve-box in wet meters 
which leads directly into the spout from whence the gas enters the drum 
and wheel of the meter ; in fitting the float at the back of the drum ; and 
in attaching a double valve or stop to the spindle of the float, or to a spindle 
connected by a lever or levers to the float. Upon any attempt being made 
to tamper with the meter, by tilting it upwards or downwards, the float 
would either rise or fall, and stop the outlet pipe by bringing one or other 
of the valves or stops into action.—Not proceeded with. 

1652, B. Buake, Eccleston, Preston, Lancashire, “ Kiln for burning carthen- 
ware and other similar articles. — Dated 22nd July, 1308. 

This invention relates to a novel arrangement of the fires in a longitudinal 
kiln for burning earthenware, and consists in the employment of a kiln of 
a long, narrow, parallelogram form, in which the fireplaces are to be 
arranged at certain interval all along the outside walls of the kiln, similarly 
to those in ordinary round kilns, and in contradistinction to firing from the 
interior, and directly under the ware, as hitherto done in kilns of the 
longitudinal form, the fireplaces are each to be provided with a narrow 
passage or ** goit ther supplied with air-holes near the top or without as 
required, Each ‘ goit” communicates with ** bugs” or flues, provided with 
holes or openings for the purpose of distributing the heat regularly through- 
out the kiln and flue within the kiln, to prevent the flame ** flashing” upon 
the ware. A second part of the invention consists in the novel employment 
of a series of arched shelves placed at suitable distances, made of fire-clay 
bars, quarries, or tiles, and fitted up throughout the entire length of the 
kiln one above another, and placed against the two opposite ** bugs” or 
flues These shelves are to receive the earthenware to be burnt, and 
instead of the ordinary *‘ bench” as at present used, the said bench is 
superseded and dispensed with by this improved arrangement of the kilns. 
In round or circular kilns it has been usual to fire all round, and the 
patentee does the same ; that is, fires al! along one or both sides in longitu- 
dinal kilns, thus combining the principle and corresponding advantages of 
both forms or constructions in his improved arrangement of narrow longi- 
tudinal kilns, 

1953. See Class 4. 
1654. C. GAmMON, Cloak-lane, “ Fustening of envelopes and letters.” —Dated 
22nd July, 1858. 

This invention consists in an improved mode or means of fastening enve- 
lopes and letters without wax or wafers, or other adhesive material. In 
fastening envelopes and letters the fastening is not required to be capable ot 
resisting actual violence, as the envelope or letter can always be opened by 
tearing the paper, and it is necessary that it should be capable of being 
opened by the persou to whom it is addressed, It is only necessary, there 
fore, to tasten the envelope or latter in such a manner that it may not be 
accidentally opened, and that any attempt to open it may be readily 
detected, The improved fastening consists of a smail! catch or fastening 
made of metal or other suitable material, and consisting of two parts, one 
of which is attached to one flap of the envelope, and the other to the other 
flap or flaps. 
it is inserted in the other it is secured and cannot be again withdrawn with- 


out destroying, or disfiguring, or injuring the whole or some part of it to 










































such an extent as to show that the envelope or lettcr has been opened or 


being communicated to the series from a main driving shaft to the driving | 





The catch or fastening is so constructed that when one part of | 1682. 


| tampered with, The fastenings to be used may be made in any convenient 
| form, but in every case the object is so to construct the parts of the 
| fastenings that when once secured they cannot be withdrawn from each 
| other, except by using such a degree of violence as will injure the fastening, 


| or the letter, or envelope to which it is attached, in such a manner as to 
| ensure detection. Any convenient description of spring catch may be 

adopted as a fastening, provided it be made without any means of acting 
| upon the spring so as to unfasten it. 


1659. L. J. Marks, Newport, Monmouthshire “‘ Compasses."—Dated 2rd 
July, 1858. 
The patentee applies to the card, in addition to the ordinary needle, 
several magnets, by preference radiating from the axis of the card, and at 
| equal distances from each other, 
1664, W. Parsons, Pratt-street, Lambeth, Survey, 
matter rom sewage waters.” —Dated 23rd July, 18 
| According to this invention the sewage is raised by pumps to such a 
| height as to obtain a considerable head, and from this elevation is conducted 
by pipes into bags of woven fabric, which are protected by cases of per- 
forated metal to enable them to sustain the pressure. The fluid parts of the 
sewage pass through the bags, and the solid parts are retained by them. 
When one of these bags becomes full of solid matter it is removed and 
replaced by another, and the full bagis tied up at its mouth, and the matter 
which it contains may be sold as a manure in the bag in which it is 
originally collected.—Not proceeded with. 
1668. W. Merry, Paddington, Middleser, ** Apparatus for preventing the 
escape of foul air rom drains.” —Dated Ath July, 1858, 
This invention cannot be described without reference to the drawings. — 
Not proceeded with, 
1670. 8S. Townenp, York, ** Cranes.”— Dated 24th July, 1858. 
These improvements have for their object the application of a self-adjust 
|} ing counterweight capable of adapting itself to, and thereby balancing 
| different weights to be lifted. For this purpose the counterbalance weight 
| employed to counteract the weight to be lifted is applied to one end of a 
| lever turning upon a centre of motion carried by the framing of the crane 
| in the manner of a pendulum, and in such manner that the counterweight 
| exerted is increased by departure from a perpendicular to a horizontal 
direction. The other end of the counterbalance lever bears a pulley or 
guidewell, over which the lifting chain or cord from the windlass passes to 
the weight to be lifted. And these parts are so arranged that in lifting a light 
weight the lever of the counterbaiance weight wili remain nearly vertical, 
whilst with increase of weight lifted this lever will be drawn by the lifting 
chain into a more inclined, or it may be to a horizontal position, according 
to the weight exerted at the end of the chain in relation to the weight on 
the counterbalance lever. And when horizontal, the weighted lever will be 
exerting its utmost power as acounterbalance. The axis of the counter- 
balance or pendulum lever is capable of sliding in its bearings, and it has 
affixed upon its, ends toothed racks, the teeth of which take into teeth 
| carried by the framing, by which the inventor obtains increased effect, and 
an indicator indicates by the amount of motion to the weighted lever an ap- 
proximation to the weight lifted. Spring or other elastic media is placed 
in position to receive any concussion produced by a quick rebound of the 
counterbalance weight. For the convenience of transit of portable cranes 
so constructed he prefers to form the counterbalance lever in two parts ; the 
upper part from the axis is capable of turning in one direction, in order 
thereby to reduce the height of it, yet so that when drawn back by the 
chain or band acted upon by the weight being lifted, it may act again upon 
the weighted end of the lever to lift out. The jib is also capable of being 
lowered to reduce the height of the parts.—Not proceeded with. 
| 1673. H. Wikorr, Kensingt n gore, London, ** Apericut medicine, to be used in 
| the shape of a bivcuit, cake, or sweet meat.”—A communication. —Dated 2th 





* Separating the solid 




































July, 1358. 
| This invention consists in mixing “ Arabian scammony 
| used in the manufacture of cakes, biscuits, and sweetmeats, to be used as an 
| aperient medicine, at the same time disguising the nauseous taste thereof 
and rendering it more palatable. Other aperient drugs may be mixed in 
| like manner, the object being to render doses of aperient medicine less 
| objectionable to the palate, and less difficult to retain on the stomach,— Not 
| proceeded with. 
| 1674. D. Apamson, Hyde, Chester, “‘ Hydraulic apparatus for raising and 
lowering heavy articles, and the application of hydraulic power sor riveting 
| metallic structures, as iron ships, boilers, tanks, and similar articles,"— 
Dated 26th July, 1858. 

This invention consists, First, in certain improvements in the construction 
of hydraulic lifting jacks; Secondly, in the application of a separate valve, 
called a pass valve, tor the passage of the fluidfrom the cylinder into the 
ram cistern when it is requisite to lower the head of the ram or the weight 
Thirdly, in the mode of acting on the pass valve when the ram has to be 
lowered. Fourthly, in the application of hydraulic power for rivetin, 
metallic structures, such as ships, boilers, tanks, and similar articles ; and, 
| Lastly, in certain improved modes of constructing hydraulic apparatus for 
riveting. These several improvements cannot be described without reference 
to the drawings. 

1678. J. Hakpix, Stirling, N.B., * Apparatus for regulating the flow or 
passage of fluids.” — Dated 26th July, 1858, 

This invention relates to valvular apparatus capable of use in different 
situations where the flow or passing of fluids is to be regulated, adjusted 
or governed, and particularly in water-closets where a predetermined 
supply of cleansing water is to be periodically let on. Under one form of 
parts as applied to water-closet purposes the apparatus takes the form of a 
solid duplex metal shell having a lateral inlet and outlet branch, one on 
each side. This shell is made duplex by casting an internal longitudinal 
diaphragm in it. This valve case or shell is screwed down upon a metal 
base plate, aud it has within it an upper and a lower valve face fitted with 
corresponding upper and lower inverted circular dise valves, the lower one 
being somewhat larger than the upper one. Both these valves are fast on 
one vertical spindle, which projects upwards, and passes into an upper 
recess in the shell, its extreme end being fitted with a small ball weight or 
guide-piece. The lower valve is attached to the centre of an elastic or flexible 
diaphragm which is secured water-tight all round its periphery to the 
bottom end of the shell, a cavity or small chamber being left’ beneath this 
flexible division-piece, The water inlet branch opens into that section of 
the shell containing the two valves, and between the valves, whilst the 
outlet branch leading to the closet-pan similarly opens into the other 
section of the shell. ‘The inlet branch also has a small passage governed by 
an adjustable stop-cock leading into the space in the bottom of the shell 
beneath the flexible diaphragm. When the closet is put to use the water 
supply is induced in the usual manner, flows into the shell between the 
two dise valves, and the bottom one being the largest in area it follows that 
the two valves with their spindle are depressed, and thus the water escapes 
pass each valve into the other section of the shell, and thence away to the 
pan or basin, Whilst this is going on the supply branch also furnishes 
through its minor adjustable passage a minute flow of water to the part of 
the shell beneath the flexible diaphragm, Then as this part fills up with 
water, the pressure so induced upon the under side of the flexible diaphragm 
and its attached valve causes hoth valves to come gradually up to their 
seats and stop the supply. This minor supply of water is afterwards dis- 
charged through a very small bottom pipe, bringing all the parts into 
the proper condition for a new flushing discharge 
1640. W. N. Nicnotson, Newark-on-T'rent, *‘ Crushing mills."—Dated 20th 

July, 1858. 

This invention consists, Firstly, in driving the moveable roller of crush- 
ing mils by means of a pinion working into cogs formed on the internal 
edge of an annular wheel mounted on the axle of the roller, Secondly, in 
supporting the bush of the moveable roller in a slot of such form that the 
roller as it moves may describe an arc of a circle about the centre of the 
driving pinion. Also, for varying the distance between the rollers, the 
patentee uses an iron slide on which the bush of the moveable roller is 
fixed, with a circular hole to receive a flanged eccentric, and in holding the 
eccentric in the required position he uses a notched disc, into the notches of 
which 2a catch drops for the purpose. When the mill has two pairs 
of rollers he connects the two bottom rollers by spur or other wheels in the 
usual manner, but adopts a similar slide and eccentric arranged in such 
manner that one of the rollers may be thrown out of work when it is not 
wished to crush with the lower pair. 

1680. B. T. Harnis, Brooklyn, U.S., “ Registers for indicating the presence or 
absence, and the time of arrival and departure, of workmen or employés.” 
— Dated 26th July, 1358. 

The inventor makes use of a registering surface of paper, or similar ma- 
terial, that is moved by clockwork, and in connection with this he uses a 
row of pins or equivalent devices standing at right angles to the line of 
motion of the registering surface. Each employ6é or workman has one of 
| these pins assigned him by number or otherwise, and each time he comes to 
| work he operates the said pin or instrument to make a mark on the register- 

ing surface, and he also makes a similar mark on leaving work; hence the 

space between cach alternate pair of marks caused by the motion in time of 
said registering surface indicates the number of hours and minutes the work- 
man has been employed. In connection with this registering device he 
| makes use of a perforated plate or its equivalent, behind which black and 

white or dissimilar surfaces or devices are alternately exposed to view, to 
indicate the presence or absence of the employé or workman by inspection. 
Slides, levers, latches, and battens are made use of to operate the said 
registering pins and the indicating devices, and the said registering and in- 
dicating devices may be always used together or separately, according to the 
wants of the employer. Thus the correct registration of the time occupied, 
and the presence or absence of the employés, is placed upon themselves, 
and cannot be disputed by them.—Not proceeded with. 
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T. Hat, Mildmay-park, Islington, “‘ Apparatus for indicating a rise 
in the temperature in consined spaces.” — Dated 26th July, 1858. 

_ This invention relates to a novel means of ascertaining and indicating the 

rise of temperature in confined spaces caused by spont bustion or 
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otherwise, it being particularly applicable to ships, warehouses, and other | 








buildings. To this end the inventor employs an air tube, or a system of air 
tubes, closed at one end, and connected at their open end to a tube in direct 
communication with a mercurial or fluid indicator, which must be con- 
veniently situated for inspection. He provides suitable stop-cocks for | 
cutting off the connection between the air tubes and the fluid indicator, and | 
prefers to form the fluid indicator of a syphon tube, the longer limit of 
which is open to the atmosphere. This apparatus will form, in fact, an air 
chamber, the only opening into or from which is by means of the small tube 
which terminates in the indicator. As the fluid in the indicator closes this open- 
ing, so long as there is no increase of temperature in the cabin or hold (or 
other place where the above-mentioned ch er is fixed), the fluid remains 
stationary, but when from any cause the temperature of the apartment in- 
creases the confined air will expand, and cause the mercury or other fluid 
in the syphon to rise and show on the graduated scale of the indicator a 
close approximation to the temperature of the apartment, The apparatus 
can be so arranged that when several parts of the same ship or warehouse 
are required to be protected the indicator will show, not only that there is 
a necessity for immediate examination of some part, but point out also the 
precise place of danger. The indicator may, if required, be made entirely 
of metal with a hand traversing on a dial, although the simple form as 
above described seems more desirable. By means of a small foree pump 
attached to the apparatus, its efficiency can at any moment be tested with- 
out disturbing or interfering im any way with the fittings. —Net proceeded 
with. 

1684 H. Jackson, Woolwich, Kent, “ Preparing lubricating matters "— Dated 

26th July, 1858. 

According to this invention, tallow istaken and prepared in the following 
manner :—It is broken into small pieces, and placed in a vessel which is 
then closed with an air-tight cover, and the air is exhausted from the vessel 
yan air-tight pump, Afterwards connection is made between the vessel 
retort in which oxygen is generated ; when the oxygen in the vessel 
‘rived at a considerable pressure, it is allowed to escape by a weighted 
valve, The tallow, when it has been kept in contact with oxygen under | 
pressure for some time, is removed from the vessel, and ground with an 
amalgam of mercury and tin, which, in consequence of the preparation 
which the tallow has undergone, will be taken up very readily by it. In | 
addition to these substances, plumbago ground with olive oil, and also a 
small quantity of prussiate of potash, may with advantage be added. 

1688. H. Guover, New York, ULS.A., “ Measuring augles”—Dated 26th 
July, 1858. 

This invention is designed for measuring the angular distance of two or 
more objects from each other, and consists of improvements upon that class 
of instruments which are of the sextant and quadrant kind. By means of 
these improvements the inventor ean measure not only the angular distance 
of two distant objects, but their altitude also. He can also obtain the 
zenith distance of an ect without a sea or artificial horizon. This instru- 
ment consists of two graduated arches, combined in such manner that the 
Hane of one arch shall be at a right angle to that of the other, Each arch 
os a limb attached with a nonius, as usual in sextants, and has also re- 
flectors placed on the end, thro which the axis pin ix placed. One of 
these arches measures the altitude, and the other the angular distance 
between two contiguous objects that are at the same altitude, The arch 
measuring the distance apart lies horizontally, and that which measures 
altitude is vertical when held in position for conducting observations, The 
invention cannot be fully described without reference to the drawings. — 
Not proceeded with, 



















































in, Ross-shire, NuD., pProren 
ov the propulsion of vehi 


1600, J. Secor, 
fx are cleo oy) cable, 





\ 
improves ! 
2ith July, S58. 
This invention relates to the pumping or forcing of liquids for various 
purposes by the agency of a retary helical coil of piping or tubes. This 
coil of piping or tubing is arranged upon a globular vessel or supporting 
s liberty to revolve upon a horizontal axis, and by reason of 

the globular or spherical forta of the carrying surt of the coil of piping 
the coils at the centre of the globe are the “atest in diameter, whilst those 
at the two ends are the smallest, the diminution or taper bemg gradual 
from the centre towards each end where the piping is jomed to stationary 





surface, having 











communicating pipes by suitable stutling-boxes, These two ends of the | 
coiled pipe are each connected with a duplex branch pipe; two branches | 
poss downwards to a suction or lift pipe, and two upwards to the forcing or 
elevating pipe. With this arrangement, as the apparatus is caused to re- 





volve cither continuously or with a reciproeatory action, the water or liquid 
to be raised or torced is drawn up from the reservoir or source of supply 
and fereed or clevated along the upper lift pipe to wherever it is required 
to be sent The coil of pipe is fitted at each end, where the junctions with 
the branches occur, with a pair of valves opening upwards for the admission 
and discharge of the liquid. When an oscillatory or reciprocatory rotative 
movement is given to the apparatus, the gradual diminution in the size of | 
the coils of pipe from the centre towards each end gives intensity beth to 
the forces of compression or forcing and lifting or suction. 
2083. J. Luis, Welbeck-street, Cavendish-square, London, “ Moulding."—A 
communication. —Dated lth September, 1858 

This invention is applicable to the moulding of cog-wheels, and consists 
principally in hollowing out in sand, by means of a yolving plane table 
turning reund a fixed centre, a circul n having for depth the height 
of the wheel, and for thickness that of the felloe of the wheel, reckoning the 
teeth. In this hollow are placed several cores, moulded separately, and 
having the form of the openings between the teeth at equal distances one 
from the other by means of an apparatus similar to a graduating machine, 
—Coniplits spccification, 


2023. W. Tucker, Ahode land, U.S, * Vai 

















boring bit."—Dated Tth 
Seplember, Lsos 

This invention cannot be described without reference to the drawings, 
Complete specification. 

2008. J. R. Scanrurr, We 
September, W858, 

This invention consists of a peculiarly arranged apparatus which, being 
placed in any part of a house, and made to communicate by means of a 
series of cords or wires passing from it with other portions of the building, 
such as doors and windows—or with particular articles in the house, such as 
safes, drawers, or boxes, ov s | will, upon any of these being opened, 


'—Dated With 


mpton, ** Burglar's detector.” | 















operated pou, er tunpered with, by burgiars or others, be thrown into 
action in such a way as to give analarm, and, strikin light when such is 
necessary, indicate accurately the portion of the building or article within it 






ko acted upon. The ay tus cannot be described without reference to the 





drawings.— Co “ec 
2249. C. E. Bann, Wells, Novfolk, “ Apparatus for containing and preserving 
articles of value from loss or daiarge in cases of shapwereck."—Dated oh 
Oclober, Tos 
This invention cannot be described without reference to the drawings 
Conyplede specication. 
2675, J. Luis, Welbeck-stvat, Cavendish square, London, “* A sefeguard against 
wlars."—A communication.— Dated 25th November, i858. 
The principle on which this invention rests is electro-magnetism, It is by 


the interruption of the electric current that an alarm of particular me- 
chanism gives a signal—that is to say, at all the places and objects, &e., 
that are confided to the safeguard of the apparatus, the conductors are 
interrupted for the tim ! 





when the places are no longer in a condition of 
safety, and where the conductors are united in a different manner when it 
is desired that the places should be inacvessible. By this arrangement, as 
soon as a hand with evil intention touches a door or window, or wakes any 

















attempt to open it, the ¢ ie current is broken instantancou:y, and the 

alarm bell commences ringing. —Complete speeyieation. 

2809, M. A. F. Mexnons, Paris, ** Apparati ia and registering 
the work of certacn kinds of lever balances tion. —-Dated Tth 


December, 1858 

This invention consists in a registering apparatus to be used in combina- 
tion with the ordi: ary yards or plate and lever balances, known on the 
continent as * Bascules & Konaine,” the work of which is, by the aid of 
this arrangement ined and printed in figures corresponding to the 
weight of the « plete specie 
2053, M. 

A communi ; De 

This invertion consists ina combination of ecrtain organie and unorganie 
substances which, introduced mto boilers and other steam generators, 
prevent the ¢ micration of the saline constituents of the water and their 
sor inerustat on the metallic surfaces with which it is in contact 
The following ingredients are employed in the preparation of 100 Ib. 
of this compound :—Oak bark, 244 Ib. salts of soda, 51 Ib. ; wood ash, 








a Dated 27th D wher, LSds, 




















16 Ib,; soda crystals, 244 Ib. > ground seed, 4 Ib; phite, 1 Ib. 
on : . 

These substances bei ¥ reduced to pow ul thoroughly incorporated, are 
Jaid aside ina dry place. When ircd for use, agiven quantity is reduced 





toa semi-liquid consistence by hot water, to which is added about 2 Ib per 
cent. of tallow, The mixture is then passed into the generator in the pro- 
portion of abeut | oz. (aveirdupois) of the powder pcr hour for each horse- 
power. This quantity has been found in a series of trials on the Mediter 
ranean to be amply suflicient for the com rotection of the surfaces in 
contact with the hot water, even when the latter had attained a high degree 
of saturation, The economy of fuel resulting from the absence of saline 
deposits in the yencrator during these trials amounted to 25 per cent., 
37 per cent., and 40 percent, In many cases one or several of the ingre- 
dients above noted may be replaced by others of similar character, and the 
proportions varied according to the nature of the water. As a general rule 
for marine boilers, the formula before given will be found most advantageous, 


—Complede specific 











1692, T. Line, i gham, “ Engines for rcising Leer and other liquids.” 
— Dated 27th July, i858. ; 
This invention relates to a former patent granted to H, James, (th May, 





} judices. 


| from want of 


| assistant (if not his entire time) should also count. 
any allowance for the charge of stores, as has the master, with whom 
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1857. The inventor mounts a plate or disc carrying an arm or hand lever, 


arranged on the top of the pump cylinder, and that cylinder is at its lower 

end attached to a shop counter or other suitable support. Thus, in this 

arrangement, it is the pump cylinder alone which carries the plate or dise 

and the arm or hand lever. 

1695. J. Lona, Little Tower-street, London, ‘ Cooling brewers’ and distillers 
worts.” — Dated 27th July, 1858 

This invention consists in placing within the vessel in which the worts or 
other liquids are to be cooled two longitudinal battens or partitions covered 
by canvas, cloth, or other fabric, the said battens or partitions stopping 
short of the ends of the vessel, and in blowing air, by means of any suitable 
fan or blower, in upon the worts or other liquids below the canvas or other 
cover, in such manner that the said worts or other liquids shall he caused 
by the blast to flow between the battens or partitions towards the end of 
the containing vessel, and passing round the ends of the battens or par- 
titions return outside of them, again entering between them to undergo the 
cooling action of the blast.—-Not procce/ed with. 

1703. W. E. Newton, Chancery-line, London, “Gas wmeters."—A communi 

crtion —Dated 28th July, 1858. 

This invention consists in so constructing a measuring drum, which 
operates with an oscillating movement, that the water or other liquid which 
seals the measuring chanwers, and also the valve by which the direction of 
the gas is changed from one chamber to the other, are contained within 
the drum itself. The invention further consists in providing such drum 
with a weighted lever properly applied to operate the valves by the 
oscillation of the dru. The drum is composed of two cylinders placed 
one within the other. The space between them is supplied with water 
until the level of the water touches the bottom of the inner cylinder The 
space above forms the gas space and is divided into two compartments by a 
small chamber which contains the valves, and as the drum oscillates on its 
centre, yas is alternately filling one compartment and leaving the other. 
The valves are worked by means of apendulum or weighted lever which is 
suspended therefrom outside the drum. 








ROYAL NAVAL ENGINEERS, 


Ix reading through the lucid statement of Sir J. Pakington, made 


to the House on Commons on Friday last, we were somewhat sur- 


prised that not even a passing notice in the reforms there shadowed 
forth has been accorded to the Naval Engineers, although we believe 
that a memorial from that valuable portion of our scientitie branch 
of the navy has been some time in the hands of the authorities. We 
should have imagined that, with eyes now open to the strides made 
by our friends on the opposite side of the channel, where the Emperor 
hasseen the imperative necessity of giving to those officers their proper 
status, some such course would have been adopted by our enlightened 
First Lord, We are not unaware of the prejudices existing in the minds 
of some few, high in authority, who, looking with aversion on that 
power which has now become universal, would commit the Naval 
“nyineer to the doom of Frankenstcin—who created a monster but 
for his own annihilation. But we will not pause to oppose such pre- 
Ours is now about to become wholly a steam navy, and 
the naval engineer must have ceded to him, however unwillingly, a 
position becoming the man who has to preserve and control those 
complex and expensive giants over which it is his business to preside. 

In November, 1846, we were enabled to announce to our readers 
that the vaval engineer had commenced to move towards his proper 
position, their lordships “having decided on promoting several of 
this valuable class of officers to ward-room rank.” On the 27th of 
February of the succeeding year, an Order in Council was obtained 
upon which was based the circular dated Ist April, 1847, constituting 
the naval engineer, or chief engineer of the new establishment, a 
commissioned officer, ranking with lieutenants and masters, whilst 
to the * assistant engineer” was oflered a rank co-equal with second 
masters. Ere ten years had elapsed, it was found that these partial and 
grudging recognitions of the claims of the naval engineer did not give 
satisfaction, and at the breaking out of the Russian war our force of 
**naval-engineers”” was so low that labourers and others from our 
various railway establishments were inducted at once into the service 
of her Majesty, and that at a higher rate of remuneration than 
had been assigned to many of the most intelligent of the chief eng 
neers—men of many years servitude and of great experience. To 
remedy a defect so glaring, on the 4th of April, 1856, another Order 
in Council was laid before her Majesty, and graciously approved of, 
in which full-pay, half-pay, pensions, and allowances, were to be 
accorded to the naval engineer; and he being admitted to “now 
form a most important class in her Majesty’s navy,” was to be 
placed in every respect upon a footing with masters of the fleet, 
masters, and second masters respectively. A proviso was also 
therein introduced for the settlement of the claims of those who 
“were not considered qualified for promotion to a higher class 
education,” the same document proceeding 
afterwards to take such from serving under a chief engi- 
neer—to keep down the number of which class (the chief engineers) 
is stated to be “in every point of view most desirable.” Upon this 
document was based the last circular, ceding half-pay, and giving 
full-pay according to servitude, as given to masters. 

The extra time, however, allowed to count for full-pay when 
served as second masters in the last-mentioned class has never been 
accorded to the naval engineer, whose time served tirst-class 
Neither has he 



































it was stated to be desirable to assimilate him. We would, however, 
urge on Sir John Pakington, in his contemplated changes, the 
necessity of placing of the naval engineer on a_ similar foot- 
ing to the surgeon, the whole of whose time of servitude counts. 
The engineer and the surgeon should be co-equal, as they now are in 
the French navy. They should be equal in education, of course, as 
well as in position, and if they are not, the fault lies with the Ad- 
miralty, who admit those of so low a standard. The assistant 
engineer also, as the assistant surgeon, enters the service after the 
study of his profession has been obtained, each wanting but the 
requisite experience procurable by practice alone, whilst the other 
branches of the service are initiated into their duties at the expense 
of the public purse. We do hope that in the changes contemplated 
the naval engineer will have such a position given him as will show 
that class interests are not werkt studied, and as will put an 
end to those idle bickerings which stay the progress of improvement, 
and prevent the attainment of that eiliciency which our great naval 
reformer, Sir John Pakington, professes so earnestly to desire. 





MEDITERRANEAN TELEGRAPH.—<Another interruption has been 
reported in the submarine communication between Malta and Cag- 
liari. The nature of the fault is not yet known, but from the tests 
applied it is supposed to be further off than that lately remedied. 

OveR-HOUSE TELEGRAPH.—Workmen have for some days been 
employed in erecting a series of lofty poles between the oftices of her 
Majesty's printers and the Houses of larliament, and the wires are 
now conveyed across the Thames at Westminster to the summit of 
one of the towers of the royal palace. 

Serp.y or Giycerine.—A circular has been addressed to the 
soap trade, stating that, by a process termed * Reynolds’ patent,” 
glyccrine, of which the supply is at present very inadequate, can be 
obtained at trifling cost from the refuse, or “spent lees,” of their 
manufacture. Hitherto the supply has chiefly been derived from 
the sweet water of the candle makers. The commercial importance 
of the article is becoming very considerable. 

GaAsWokks.—Sir J. Shelley has moved in the House of Commons 
for a return of the names of all gasworks established under Acts of 
Parliament in England and Wales, and where situated; stating the 
maximum charge per thousand feet tixed in each Act of Parliament; 
the maximum and also the minimum charge actually made per 
thousand feet to private consumers; the price per thousand feet for 
gas only supplied to public lamps ; the average number of cubic feet 
of gas produced from a ton of coal, used at the respective works ; 
amount of coal in tons used at the severa] works in each of the last 
three years, and the price paid for coal in each of the last three 
years; and the amount realised from the sale of residual products 
during the same term. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
| (From our own Correspondent.) 


Inon Trape or Sovurn Starrornpsuire: Jmproved Tone: American Demand 
and Prices—P1c Inox: Prices—Coat Trane: Colliers’ Petition and Anti- 
Truck Movement: Fining a Colliery Proprietor—Bt2MINGHAM AND WOLVER- 
HAMPTON TRADES— District FOUNDRY AND OTHER TRADES—OPPOSITION TO 
THe GREAT WESTERN BiLt oF RaTEs—Binmincnuam Wacon ComPpany— 
WoLvernuamMPTon CHAMBER OF COMMERCE—TRIAL OF AGRICULTURAL 
MACHINERY IN SALop—Rat_way AccipenTs—SEWING Macuine in WoL- 
VEBHAMPTON, 


Tue staple trade of South Staffordshire is in no very altered a condition 
from its state last week. Since our last there has not been a marked 
accession of orders, yet upon most hands they continue to come in with 
sufficient promptitude to meet the leading necessities of most of the 
works that are in operation. In several prominent cases mere iron 
could certainly be made if there were orders ; puddling furnaces that 
are now out would be lighted, and rolling mills would have steam 
up earlier in the week; but, considering the frightful shock from 
which trade continues yet to suffer, with the continued uncertainty 
of the course of foreign and home politics, there is a good steady 
trade being done. It is true that some makers of straitened cir- 
cumstances have to-continue to accept very low rates in not a few 
instances in order to secure this; yet those rates leave a fringe of 
profit, and enable those makers to execute other orders obtained 
under more favourable terms at less expense than they would in- 
volve if the low terms were peremptorily refused. Notwithstanding 
that terms are often accepted that are considered very low, yet it is 
satisfactory to know that there is not so much “ rubbish” being now 
turned out in South Staffordshire as there was before the panic. 
While the sketch that we have given applies to works of no very 
wide repute, those of long standing and famous find no difliculty in 
getting the standard prices. Such works are producing in the 
favoured instances an average make, taking the year round. 

The United States advices of the week have been of no great 
value, yet the advices are favourable. In illustration of the im- 
proved demand in America it may be stated that more money is now 
being asked for South Staffordshire there; and that firms who have 
hitherto been selling under the generally recognised terms of the best 
houses, now decline to continue to supply upon those terms, requiring 
the full rates, namely, £8 for bars and the like. 

Pig iron is now coming into the market for the next quarter. 
Present rates are certainly half-a-crown easier than at last quarter 
day ; but whether or not the requirements for next quarter will be 
secured on those terms by the malleable houses will depend upon the 
course of events in the political world between the present date and 
next quarter-day. ‘The probabilities are in favour of the same rates 
ruling as were obtained a little less than three months ago. 

The coal trade is not over active, and the supply is quite equal to 
the demand in most cases. The men continue disquiet, complain 
that their wages are not high enough, give notice for an advance, 
withdraw the notice and continue at work ; or leave the pits, strike, 
make a show of a resistance, and soon return on their masters’ 
terms. 

The first of the proposed series of district meetings, in support of 
the colliers’ petition to Parliament, for a restriction in the hours of 
labour in mines, was held on last Thursday evening, in the Oldbury 
Temperance Hall. The meeting was numerously attended. Joseph 
Linney presided. The proposed bill, and the steps to be taken to 
secure it, were enlarged upon by Mr. Miller; who said also that the 
draft of the petition that had been received from Yorkshire did not 
fully express all that was required by the South Staffordshire 
miners ; but the necessary addition could easily be made. Generally 
a determination was expressed by the meeting to do its utmost in 
their several spheres to obtain the svccess of the measure. Since the 
meeting a member of the committee of the Union had been 
despatched to Yorkshire, to meet the committee of the Yorkshire Union, 
with the view of securing the projected amendment in the bill and 
petition, and generally discussing a method of concerted action 

The truck system continues to be agitated in some districts. 
Another open-air meeting, attended by about 250 colliers and others, 
was held on Monday, at Willinghall, when the following resolution 
was passed:—“ That this meeting, taking encouragement from 
the fact that the working men of a certain tommy-shop firm get 
their goods at greatly reduced prices since the anti-truck movement, 
and are not compelled to expend fourteen shillings in the pound at the 
said shop as heretofore, this meeting pledges itself to do all it can 
lawfully to exterminate the iniquitous system.” t 

At the Wolverhampton Petty Session last week, Mr. J. B. White- 
house, coal and ironmaster, was charged on two separate informa- 
tions with having an engine at his coliiery, at Sedgley, without a 
break or a steam gauge. Proof having been adduced, the defendant 
was convicted and fined £5 on the first information; in the second 
a nominal penalty only was exacted at the request of the prosecut- 
ing solicitor, Mr. Bolton. 

Trade in Birmingham is generally not brisk, yet healthy. The 
rarious rolling mills are in pretty full work ; and, except in respect 
of some of the fancy trades, and partially the lamp and chandelier 
and gas fitting branches, there are very few wuahaate from any 
quarter. The demand for German silver of late has been increasing ; 
and the electro-platers are pretty full of orders, an average propor- 
tion of which are for the foreign markets. In the export trade a 
slight movement is observable, but it applies principally to the 
United States and to the Cape. The orders to hand this week, from 
travellers in the North in particular, are of more value than those 
of last week, and their reports are favourable upon what they expect 
yet to do. 

In Wolverhampton there is pretty general employment. The in- 
stances are rare in which in any branch short time is being worked. 
There are some good orders for girders for building purposes in hand, 
evincing the progress of the application of iron to general building 
purposes. Mr. Fletcher, of Wolverhampton, has in hand an order 
for 100 girders of 22 ewt. each, in 25 ft. lengths, to be applied as we 
have indicated. *. Taylor, boiler-maker, is 











In the same town Mr. F. 
constructing a tank for waterworks at Shrewsbury to hold some 
10,000 or 11,000 tons of water. The terms upon which the order has 
been secured, when compared with the price of boiler making, in 
which more labour is required, is decidedly remunerative. 

About Dudley and other parts of South Staffordshire some of the 
large foundries are in active operation, and generally the moulders 
are well employed. 

At Willenhall the lock, key, bolt, and currycomb trades are all 
better off this week than they have been in any previous part of the 
quarter. : 

As might have been expected, the opposition to the new Carrying 
Bill of the Great Western Railway is not confined to the iron and 
coal interests of South Staffordshire, the meeting of which at Wol- 
verhampton last week was noticed in THE ENGINEER of the 4th inst., 
but has extended to all the trades in that district, and to almost 
every other in the whole route of that line. In the West Midlands 
the meeting already noticed has been succeeded by a meeting of the 
Council of the Chamber of Commerce of Birmingham. The council 
determined to take the most energetic steps in their power to oppose 
the further progress of the bill, and appointed a sub-committee to 
arrange for a deputation to the Board of Trade, and for witnesses to 
attend before the committee of the House of Commons to give 
evidence upon the effect which the alterations would have upon the 
trade of Birmingham. It was also resolved that the House of 
Commons should be petitioned against the bill, and that the council 
would fully co-operate with the iron and coal masters in their 
opposition. At the present time the Gireat Western Company’s tolls 
are levied under the authority of the Act of Parliament of 1847; at 
the time the Parliamentary sanction was obtained for the sale of 
the Birmingham and Oxford, and Dudley lines to the Great Western 
Company, by which transfer these important links in the railway 








chain became part of that company’s system, certain rates of toll or 


| freight were imposed upon the company, which have ever since 
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remained in force, and under which the rates charged on all descrip- 
tions of merchandise are levied at this moment. These tolls the 
company now seek to “revise,” and obtain other and extraordinary 





mmodation usually provided by railway companies, which, 
according to the clauses in the bill now under notice, is to be un- 
limited. The fourteenth clause provides for the complete repeal of 
all the existing prescribed tolls for the use of the company’s railway ; 
the fifteenth declares the rates and tolls the company may demand 
“when they do not undertake the duties of common carriers, and for 
the use of carriages, wagons, and trucks passing thereon,” so that it 
would appear as if the purpose of the company was to assume to 
themselves the power to elect whether they would be carriers or not 
—“a power which might lead to very mischievous consequences as 
far as the mercantile interest is concerned.” The sixteenth clause 
of the bill still further illustrates the intentions of the company on 
this head: it declares the amount they may take as toll for each ton of 
goods *“ when they do not undertake the duties of common carriers,” 
“in addition to the several other rates, tolls,’ &c., authorised 
under this head. ‘There are indeed three distinct heads, under all 
of which the company may charge a toll when they do not under- 
take the duties “common carriers,” in addition to terminal 
and other charges. Clause nineteen specifies the charge the 
company may make “when they shall undertake the duties of com- 
mon carriers ;” this to be exclusive of a “ reasonable sunt in respect 
of each article for loading, covering, and unloading, providing shed 
room, station, siding 
services of a carrier at the loading and unloading stations, and for 
carrier's risk, and for delivery and collection, and for any other ser- 
vices incidental to the business or duty of a carrier, where such risk 
is undertaken and sueh services performed by the company.” The 
powers which the company seek under the above clause are regarded 
amongst the most oppressive in the bill; if such were conceded, the 
harass to the trader would be great, and charges to a large amount 
might be made. Clause twenty-three provides that “ when the 
company shall not undertake the duties of common carriers,” they 
may demand, “in addition to the tolls, rates, and charges autho- 
rised,” a reasonable sum for shed, station, and siding accommoda- 
tion, and for any other accommodation, services, and duties per- 
formed by the company in respect of goods, &e., conveyed upon the 
company's railway. Clause twenty-five provides that the company 
may take, over and above the charges before-named, any increased 
charge for the conveyance of goods of any description required to be 
sent by passenger trains “or in respect of any special service per- 
formed by the company,” so that the company may elect what is a 
special service, and the charge is unrestricted. 

The half-yearly meeting of the Birmingham Wagon Company has 
been held. The report stated, that after the payment of all expenses 
in connection with the maintenance of rolling stock, &c., and the 
discharge of all liabilities and charges falling on revenue for the cur- 
rent period, there remained a sum of £5,060 15s, 10d. at the disposal 
of the shareholders ; out of this the Board recommended a dividend 
at the rate of 1° per cent. per annum free of income tax, leaving 
£2,238 to be carried to reserve and contingent funds. The “ report ” 
was adopted, and the dividend declared as recommended. 

A meeting of the directors of the Wolverhampton Chamber of 
Commerce has been recently held. An accession of thirteen new 
members was announced, and then a lengthened discussion took 
place upon the bankruptcy bills introduced by the Lord Chancellor 
and Lord John Russell, which was terminaied by appointing a sub- 
cominittee to examine and compare the various clauses in each bill, and 
to report thereon at the next meeting. The merits of the Galway 
packet line to the United States were next discussed ; but it was 
ultimately decided to postpone taking any steps in the matter, Go- 
vernment having granted the company a postal subsidy of £78,000 
a-year, on certain conditions, which, if fulfilled, would also ensure a 
liberal share of public support. A petition, in favour of the bill 
introduced by Mr. McCann for the sale of grain and other agricul- 
tural produce by the ton of 2,000 Ib, avoirdupois, the cental of 
100 1b., and the aliquot parts thereof, was agreed to, ordered to be 
drawn up, and forwarded for presentation. Several other bills now 
before Parliament, likely to atiect the interests of the subscribers to 
the Chamber, were afterwards discussed, and such as required fur- 
ther consideration ordered to be brought forward at the next meeting. 

Opinion seems pretty unanimous in Birmingham in favour of the 
Bankruptey Bill of Lord John Russell, At an influential meeting 
of bankers, merchants, and manufacturers held last Friday, it was 
unanimously resolved to petition Parliament in its favour. It may 
be observed that the most valued suggestions and observations in 
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the bill of the noble lord owe their origin to the Birmingham | 


Chamber of Commerce. 

On Tuesday next, the 15th instant, there will be an exhibition of 
the application of steam power to the cultivation of land at Teddes- 
ley, the seat of Lord Hatherton. We understand that Mr. Fowler's 
and Mr. Smith's cultivators, and an engine built for the Marquis of 
Stafford by Mr. Ricketts to work a revolving cultivator, will all be 
at work in a field adjoining the Teddesley farmyard from twelve to 
three o'clock. 
five tons attached to it, will also be exhibited in motion. 

Active operations have been commenced at Madeley for com- 
pleting that portion of the Hadley and Madeley branch line of rail- 
way which terminates at Coalport Bridge. Operations have also 
commenced opposite Coalport China Works, on the Severn Valley 
line, men being eng in preparing clay for making the two mil- 
lions of bricks required on the line in this locality. 

A few days azo, when the day mail train from Stafford to Shrews- 
bury was nearing Newport, the engine was discovered to be on fire. 
The speed was accelerated as much as possible, and on the engine 
arriving at this station the fire was immediately extinguished. It 
is supposed to have originated from sparks having become lodged in 
the padding of felt, which the passage of air fanned into a flame. 
© serious injury was occasioned. 

About half-past one o'clock on the morning of Saturday last, an 
engine-driver in the service of the London and North-Western 
Railway Company met his death at the station in Stafford. The 
name of the unfortunate man was Robert Scott. He had just 
brought in a luggage train from the north, and was about to proceed 
onwards to Birmingham, but whilst in the act of getting on the step 
of the engine, the train being at the time in motion, his foot 
slipped, and he fell on the rail, and before the engine could be 
stopped the near wheel of the tender passed up his leg and across the 
abdomen, which it cut asunder. He was a young single man, and 
resided at Preston. Not the slightest blame is attributable to any 
= the accident having been caused through his own indisere- 

Jon. 

7 That ingenious piece of mechanism, the sewing machine—the occa- 
sion of so much controversy at Stafford and Northampton—is being 
regularly used in Wolverhampton for making boot tops, as well as 
other purposes, and the society men work up the tops so made with- 
eut any objection whatever. Some of the tops made here are sold in 
different parts of the country. 
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Mertrorouirax Rartways.—In the course of the General Report 
of the Board of Trade on the railway and canal bills of the present 
Session, it is remarked of the intra-metropolitan lines—“ My lords 
would further observe that the best mode of diminishing the great 
pressure from traflic which is now so frequently experienced in the 
metropolis would be not to lead the tratfic of several railways to a 
central station, byt to provide railways for distributing the traffic 
intended for the metropolis at as many points in the metropolis as 
possible, and for rendering it unnecessary for the traftic which is 
intended to be carried to places beyond the metropolis from entering 
the streets.” . Ks 

Nove. Sream-noat.—There is in the course of construction at 
so Hythe, Culchester, a small steamboat, upon the principle of a 
= = semi~ ircular cylinders. The _boat, which is ten feet wide, 
will not ex: eed ten tons burthen, and will draw only a foot of water, 
So as to enable it to navigate shallow places. It will be propelled by 
paddle wheels, acting between the cylinders. 


amongst the latter may be classed a charge for the “ termi- | 


accommodation, and performing any duties and | 


Mr. Bray’s traction engine, with a weight of twenty- | 


NOTES FROM THE NORTHERN AND EASTERN 
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Trade of the Tyne—KarewaY MAaTrTers In THE EasreRN Counties 
New Tececrari Line To THE CONTINENT. 





Sir Cuar tes Bricutr has been lecturing at Liverpool on the 
Atlantic Telegraph. Sir Charles expressed his contidence in the 
soundness and practical character of the Atlantic Telegraph scheme, 
and his belief that, with the advantage and experience gained by the 
recent experiments, the enterprise would ultimately, and at no dis- 
tant period, fully succeed. He disapproved of accepting the 
Government guarantee, deeming that it would tend much more to 
the interest of the shareholders and the success of the scheme, for 
the latter to be carried on independently of Government. 

As regards matters of Liverpool interest, it was stated at the 
last meeting of the Wallasey Board of Health, that land had been 
chosen for the erection of gasworks; and it is expected that the 
inhabitants will have gas next winter and water shortly afterwards. 
— Messrs. Bibby and Co. have been summoned before the magistrates 
| by Charles Wills, an engineer, for £10, one month’s pay. ‘The com- 
plainant had formerly been employed by Messrs. Bibby and Co., in 
| the Corinthian, as chief engineer, at a salary of £10 a month, with 
the full and necessary complement of subordinates. He was trans- 
ferred from the Corinthian to the Tiber, as he conceived, on the 
same terms in every respect those on which he was em- 
ployed on the former vessel; but the firm, knowing that the latter 
vessel was smaller than the other, had awarded fewer assistants, and 
on that ground Wills refused to sign the articles, and demanded a 
month’s pay as compensation for violation of } s- 
trates awarded the sum of £7 1s, and costs.—At the last monthly 
meeting of the Mersey Docks Board, a letter having been read from 
sundry coal proprietors, requesting the formation of a connection, by 
means of docks, between the Liverpool canal and the north dock, 
they were informed that the Board had no power under their bill 
now before Parliament which would enable them to make such a 
connection.— Tenders were accepted from Messrs. George Thompson 
and Co. to construct seven oflices on the ground at the Canada 
Dock appropriated to the use of the timber trade, and of Messrs, 
Roberts and Gibson to supply a quantity of the best quality of Low 
Moor iron.—The accounts of the Rivington Pike Water undertaking 
have just been published for 1858. It appears that last year's ex- 
penditure was £103,663 18s. 11d., and the income £81,171 Ils. 34d., 
leaving a deticit of £22,472 7s. Td. The outlay on the Chorley 
branch was £ ., and the income £1,455 ls. 7d., leaving 
another deticienc “79 lds. 2d. The losses on the past year thus 
amounted to £23,551 91d. ; and the entire cost of the scheme, up 
to the date of the report, was £1,127,469,—The Mersey Docks 
Board have resolved to expend £400 upon the scheme of an electric 
telegraph along the line ef docks, and te purchase the necessary 
number of instruments, at £12 12s. each. One wire is to be devoted 
to the business of the dock board, another to the customs business, 
and a third to the general public; but it is anticipated that several 
additional wires and branch lines will shortly be needed, and that 
ere long a large amount of commercial business between distant 
| parts of the docks will be performed by telegraph. 

Intelligence received from Madeira reports the arrival there 
of the two screw steamers Imperador and lmperatriz, which sailed 
from Liverpool a few weeks since with the electric cable on board for 
the Red Sea Telegraph. Very heavy weather Was experienced, but 
both ships arrived at Madeira in good order, and the cable was not 
at all displaced or heated. Messrs. Newall and Gordon, the con- 
tractors for the undertaking, will, it is stated, go out in about a 
week to meet the ships at Suez and prepare for the immediate laying 
| of the cable. 

The new iron screw steamer Jeddo, built by Mr. John Laird for 
the Peninsular and Oriental Steamship Company, has made a prelimi- 
nary trial trip round the Bell Buoy. The Jeddo, which is a steam- 
ship of about 1.750 tons measurement and 450-horse power, is one of 
a class of vessels which the company just named are introducing into 
their service to supersede paddle-wheel steamers. At the trial, a 
speed of over 15 knots per hour was attained with 15 Ib. pressure, the 
engines making sixty revolutions per minute. The engines have 
been constructed by Mr. Robert Napier, of Glasgow. The Jeddo has 
two steam winches on deck, made by Mr. Taylor, of the Britannia 
Works, Birkenhead, the steam power of which also works the pumps. 

The engineer of the Liverpool Water Committee has been fined, at 
the instance of the officers of the Health Committee, 40s. and costs, 
for having allowed dense volumes of smoke to issue from the 
chimneys of the pumping station in Stanhope-street. It was stated 
that the grievance had arisen from the neglect of the firemen. 

There has been on view at the Liverpool Exchange Newsroom, a 
tank and treasure vessel, invented by a gentleman of Charleston. 
Thistank will contain fresh water when necessary, and by expelling 
the air it will float on the sea with passengers should the vessel 
founder. 

The Birkenhead, Lancashire, and Cheshire Junction Railway Bill 
has been undergoing investigation before a committee of the Ilouse 
of Commons. Mr. Alexander opened the case for the promoters 
by stating that the line sought for was one of eight miles, from 
Hooton to Birkenhead, which would shorten the distance from Bir- 
henhead to Warrington ; that the cost was only £107,000; and that 
there was not a single petition against the construction of the line 
itself, which was not so much for the interests of the railway com- 
pany as for the convenience of the public. Mr. Charles Mason, the 
manager of the Birkenhead, Lancashire, and Cheshire Junction Rail- 
way Company, was examined. He said that there were seventeen 
lines of railway crossing Canning-street, and that it was impossible to 
carry on the traffic in a satisfactory manner, if obliged to continue 
carrying it through the Chester station. Mr. Mereweather said he 
appeared for the London and North-Western and the Great Western 
Companies, and those two bodies did not oppose the stopping up of 
Canning-street. The Mersey Docks and Harbour Board, for whom 
he also appeared, did oppose it, as it would stop up the approach 
which they now had to the docks. Mr. Geo. Douglass, the engineer 
of the company since 1851, stated that engines passed through Can- 
ning-street 300 times in the course of twenty-four hours. Mr. Jessie 
Hartley, engineer of the Liverpool Docks, said that the works at 
Birkenhead were now being proceeded with vigorously, and that it 
would be very undesirable to stop up Canning-street, as it would 
sever a communication which ought to exist there. Mr. New- 
lands, borough engineer of Liverpool, agreed with Mr.. Hartley. 
—Referring to the trade of Sheffield the local Independent states that 
by last mail several of the American houses were in receipt of orders 
which have kept some of the rolling mills in’ full work, with no 
prospect of immediate slackness. A few continental houses are 
reported as busy; others have, no doubt, orders in hand, suspended 
by the unsettled state of political matters, and nothing will .be done 
till the question of a rupture or otherwise be decided. Some of the 
joiners’ tool makers have had a few orders in, which may be ex- 
pected at this season of the year when the usual spring trade comes 
on. At Rotherham things are still reported as extremely quiet. 
None of the large tirms are busy, the reaction of the past five or six 
weeks having been felt there as elsewhere. 
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Soon after the Queen’s second visit to Peel Park, Salford, it was 


| considered desirable that some memorial should be erected in com- 
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memoration of the event. Subscriptions to the amount of £400 to 
£500 having been collected, a design for a memorial arch for the 
entrance, by Mr. T. G. Barker, has been selected. The design pre- 
vides a large central Byzantine, or rather Venetian arch, with sub- 
ordinate side arch entrances. The central arch, springing from 
short detached columns, measures 23 ft. to the crown, and is 12 ft. 
wide at the base. It is flanked by octagonal towers, crowned by 
cappings having a minaret shape, rising to the height of 50 ft. from 
the ground. Over the arch is considerable space, varied by bands of 
stone mouldings. All the quoins, arches, columns, cresting, mould- 
ing and bases will be a light coloured sandstone from Hollington, 
Statiordshire, whilst the panels will be filled in with deep-coloured 
red brick, of the best character. 





Several matters of interest are reported from Lincolnshire. At 
Boston the gasworks are to be considerably extended, the erection 
of a new gasometer capable of holding 120,000 cubic feet being con- 
templated.—The Boston and Sleaford Railway is expected to be 
opened for traffic next month, the 12th being named as the opening 
day. ~A correspondent of a county paper, referring to thrashing 
machine accidents, suggests that a small triangle of elastic net work 
might be attached at the near right hand corner of the drum aper- 
ture, sufliciently strong to bear the weight of the person who ar- 
ranges the sheaves for the feeder, if he should happen to step too far, 
and yet give way to the wrist of the feeder when his operations re- 
quire the whole area of the aperture.—A new bridge is to be com- 
menced shortly at Bardney, on the Great Northern Railway (loop 
line). The expense of the new bridge is estimated at £16,..00; it is 
to be of brick and stone, with tubular iron girders, and will replace 
a wooden structure.—Upwards of 250 tons of rails have been de- 
livered at Sutton Bridge for the new line from that place to Hol- 
beach—part of the projected railway from Spalding to King’s Lynn, 
The line will provide a new route from Norwich and Norfolk into 
Lincolnshire and the north of England. 

Fresh troubles threaten the Nene Valley Commissioners. The 
Wisbech people now charge them with contravening their own Act 
of Parliament by misappropriating funds in the execution of works 
in the upper division before the works in the lower division of the 
river were completed. The amount thus wrongfully expended is 
£37,000, whereby the commissioners have exhausted their funds, and 
have become unable to complete the lower works. Some eminent 
members of the chancery bar are of opinion that the members of the 
Committee of Works are personally liable for the repayment of this 
sum of £37,000, and that it can be recovered from them in due course of 
law. The removal of Waldersea dam, which was commenced on the 
night of January 27th, by a strong force of workmen (not under the 
orders of the Corporation of Wisbech, the Vice-Chancellor having 
issued his injunction to restrain them), has been continued under the 
superintendence of Mr. 'T. Page, C.E., the consulting engineer of 
the Corporation. It is stated that actions are about to be com- 
menced against the commissioners for false imprisonment on be- 
half of the individuals who were imprisoned on warrants, on the 
charge of felony in removing the dam at Waldersea, after the order 
of the magistrates was given for its removal. 

At the last meeting of the Manchester Geological Society, Mr. 
James Whitehead, of Eccles, explained a model of an apparatus in- 
tended to prevent cages being carried above the head gear of coal- 
mine shafts. Mr. Whitehead remarked that the great speed at which 
it was necessary to wind from deep mines made the least inattention 
on the part of the engine driver, at the moment the cage arrived at 
the surface, almost certain to prove disastrous. ‘To prevent serious 
consequences he proposed to stop the winding of the rope before the 
cage could possibly touch the head gear. For this purpose he had 
inserted a connecting link between the rope and the cage, what might 
be called the “safety anchor,” which, in the event of being over- 
drawn, would break the rope, while the expanding of the anchor by 
an india-rubber band would prevent the cage descending. His ap- 
paratus was not intended,to supersede other precautions, but to be 
used in addition. Mr. Dickinson, Government inspector of mines, 
explained various other contrivances having a similar object, and 
expressed his satisfaction that such efforts were being made. At the 
Low Side Colliery, Oldham, there was a disconnecting apparatus at 
work which answered well. At the colliery under the management of 
Mr. Wild, a powerful break was used with effect. The velocity with 
which cages were wound from deep pits was frequently in the middle 
of the ascent thirty miles an hour, averaging sixteen miles, so that 
without precautionary measures, in the case of overwinding, the 
cage shot out of the mouth like a bullet out of a gun, A discussion 
ensued respecting the merits of Mr. Whitehead’s contrivance, the 
general opinion being that it would be useful as an additional pre- 
caution. 

A meeting has been held in Leeds against the Government High- 
way Bill. The following resolution was adopted unanimously :— 
“That the bill now in Parliament, entitled ‘A Bill for the Better 
Management_of Highways in England,’ is contrary to the spirit of 
the age, reflects upon the Government by townships of their own 
affairs, tends to a system of centralisation, and will increase the cost 
of maintenance of highways; that it is expedient the same should 
x opposed energetically, and that the surveyors of Leeds be 
autherised to carry out such opposition in as effectual a manner as 
possible.” 

The Skipton Local Board of Health has contracted with Messrs. 
Pearson and Sons, of Cleckheaton, to drain the town for a sum of 
money not much over £3,000, The work will commence in six 
weeks, and is to be completed in about a year. The contractors 
provide all material, but the board engages to guarantee “ way 
leave.” The outlet, as at present contemplated, is to be near the 
railway station at the junction of the Waller-hill and Eller-becks. 

Mr. Watson, of Halifax, has been lately employed under the 
Board of Works to ventilate considerable portions of Windsor Castle 
and the Royal Mews, as well as the buildings in the Home Park. He 
has just completed a ventilating turret for the dairy which is now 
being erected at Frogmore. The style of the turret is Italian, and it 
is octagonal in form with projecting roof, with ribs at each angle and 
on each side, supported by handsome carved brackets and cornice. 
The whole will be surmounted by a vane with the crown on the top, 
The height of the ventilator will be about 24 ft. high above the roof 
to the top of the vane. The whole is made of zine. 

A considerable number of convictions under the Factory Act are 
reported in the manufacturing districts. 

Mr. Fowler's improved steam plough and scarifier has been tried 
on the farm of Mr. Marriage, near Chelmsford. A variation ob- 
served in the tackle was a slight addition to the engine, in the shape 
of what is termed a “ gallows,” which has the appearance of an 
oscillating beam, and is used to take up the slack rope. Another 
alteration introduced consists in a crank placed .on the body 
of the plough, which throws the slack rope out to be ready for 
the next furrow, and vice rersd on turning. An agricultural paper 
(the Messenger), in noticing the matter, says:— The scarifier at 
work was one of Messrs. Coleman’s manufacture. In fact, it was 
what that firm denominate a 7-prong cultivator. The alterations 
however, in the implement, in order to adapt it to steam culture, and 
to render it capable of being worked by Mr. Fowler's tackle, were 
considerable. It is fitted, in the first place, with a drum and worm- 
wheel, for the purpose of letting out and taking in the slack rope, 
and also with a pair of patented bows, so fixed that the implement is 
not only capable of being turned with perfect ease into the new 
work, but lays the rope in a proper position for the next line of 
draught. In addition to these adjustments, the scarifier is fitted with 
a very simple and efficient chain steerage, which renders it compa- 
ratively, easy of direction. ‘The man rides on the implement, which 
not only keeps it down to its work, but also lessens the fatigue which, 
otherwise, he must. necessarily undergo. The line of draught, 
moreover, on the scarifier is regulated so as to ensure a straight-for- 
ward pull, whatever amount of slack rope may be carried behind. 
The implement is likewise fitted with a simple lever, so as to lock 
either side-wheel for the purpose of turning easily at the ends.” 

At the last meeting of the Council of the Bradford Chamber of 
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Commerce, the secretary read a letter from the Society of Arts, as to 
the proposed Exhibition in London, in 1861. Three or four members 
of the council were of opinion that many of the spinners and manu- 
facturers in the district would be unwilling to support the Exhibi- 
tion. Ultimately a committee was appointed to investigate the de- 
sirability of having an exhibition in 1861, and to report to the 
council on the subject at the next monthly meeting. 

Tenders for the construction of a portion of the Cleveland Railway 
from Gainsborough to Skelton have been received. When con- 
structed, this communication is expected to bring into immediate 
operation a great mineral, traflic. 

At Durham assizes, the North-Eastern Railway Company appeared 
as defendants in four actions brought against them by nag in- 
jured while travelling on the company’s system of lines. The 
aggregate damages awarded approached £1,2U0—to say nothing of 
law costs. 

The Royal National Life-boat Institution has forwarded for the 
Berwick life-boat a new transporting carriage. It consists of a fore 
main body. ‘The latter is formed of a keelway, and of side or bilge- 
ways, in rear of the main axle, the boat’s weight being entirely on 
the rollers of the keclway. Its leading characteristic is that on the 
withdrawal of the long forelock pin, the fore and main bodies can be 
detached from each other. The advantages of this arrangement are 
that the weight of the boat when she is launched from the rear end 
forms an inclined plane by elevating the keelway, yet without lifting 
the forebody off the ground, whilst to replace her on the carriage, 
she can be hauled bow foremost up the fore end or along the incline. 
The bilgeways are needed at the rear end that the boat may be 
launched in an upright position with her crew on board; but they 
are not required at the fore end of thecarriage. The boat is hauled 
off the carriage and launched into the sea by a rope on each side of 
the boat, rove through the sheeve, having one end hooked to a self- 
detaching hook at the boat’s stern, and the other manned by a few 
persons on the shore, who thus haul the boat and her crew otf the 
carriage and Jaunch them afloat at once, with their oars in their 
hands, by which means headway may be obtained before the 
breakers have time to heat the boat broadside on to the beach, A 
similar carriage has also been supplied for the Boulmer boat. 

The report of the Royal Commissioners on Harbours of Refuge 
will be very shortly presented to Parliament. [tis stated that refer- 
ence will be made to the following places as spots where the public 
funds may be expended with advantage: —Wick, Peterhead, Car- 
lingford, Waterford, Douglas (Isle of Man), St. Ives, Padstow, the 
river Tyne, Kiley, and Hartlepool. The total expenditure recom- 
mended will, it is expected, exceed £2,000,000, 

At the last meeting of the Manchester Geological Society, a paper 
was read from Mr. J. Watson, of Whitby, on the ironstone, jet, and 
alum shale of the Esk Valley. Mr. Watson thus referred to jet and 
its application to purposes of ornamentation :—*“ ‘The usual mode of 
getting the jet is by taking the front of the clit! away where the line 
projects, until a seam is found, then followed by mining until it 
runs out, The same vary very considerably in length and thickness, 
in some places only afew inches broad and not more than a 4 in. in 
thickness, extending only a few fect; in other cases from 8 in. to 











14 in. broad and from 1 in. to 2) in. in thickness, extending as far | 


as thirty yards. 1 have frequently observed, when the workmen 
are taking the jet out, the centre of the seam was thickest, thinning 
The jet from this line is superior to any other, 


towards each edye. 
rhter, and sus- 


in consequence of its being easier to work, much lig 
ceptible of a higher polish. Its present price in the market is from 
5s. to. Los, per Ib. The manufacture of jet ornaments appears to have 
been known in Whitby since about 1589; however, afier that time it 
had gradually declined, for in 1810 there was no consumption for jet 
here. I know many individuals who have told me when they were 
employed on the Leach, collecting and burning sea-weed to make 
into kelp (formerly used as an alkali in the manufacture of alum), 
they frequently collected and brought a bag of jet home to burn, 
there were such quantities at that time on the beach, undoubtedly 
produced by the washing away of the cliffs for centuries. Those indi- 
viduals affirm that no coals are equal to it for making a good fire. The 
origin of jet is held as a matter of doubt, but the prevailing opinion 
is that it is of vegetable origin —fossil wood in a high state of bitu- 
menisation; and I have no doubt but this is correct. | have ob- 
served, in Kettleness Alum Works, pieces of lignite, weighing 2 ewt. 
to 3 ewt., completely encrusted with jet about half an inch in 
thickness; but, on becoming exposed to the air a few months, 
the jet falls off, leaving the lignite perfectly clean, and in a high 
state of preservation, although | have never observed the 
real hard jet of the lias having a ligneous structure in the strata 
where it is found; nor have I observed any lignite encrusted 
with jet near so low down as the jet lines. But from the fact of 
having found lignite encrusted with jet (and even jet in a soft state 
as if forming), in working the alum shale 90 ft. to 100 ft. above the jet 
lines, has led me to the conclusion that those jet seams lower down 
are nothing more than the lignite found above, dissolved and_re- 
formed by the agency of the more powerful sulphureous and bitu- 
minous gases of the jet shade. The chemical composition of the lias 
shale varies considerably, the top part containing a large per centa, 
of alumina and magnesia, but as you go deeper in the Las those in- 
gredients decrease, and the shale becomes highly impregnated with 
sulphur and bitumen; that by the time you arrive at the jet shale, 
such is the per centage of those ingredients, it is not at all uncommon 
after wet weather that this jet shale will ignite spontaneously and 
burn for months. The manufacture of jet ornaments must, in some 
measure, be regarded as the staple trade of Whitby at present, 
although not probable it will long remain so, as the immense forma- 
tion of iron ores is now being fast developed, and smelting works in 
the course of erection. 





























| the development of the North Yorkshire stone. 


upwards of fifteen miles of railway; and, with these combined 
facilities, from 10,000 to 12,000 tons of coal may be shipped in a dey. 
Other jetties are proposed—two adjoining the river for the purpose 
of loading river craft; a jetty for taking ballast out of vessels; and 
another for the accommodation of the merchandise that may come 
to the dock. According to the plans, should further dock area be 
required, it is easily obtained by absorbing a further portion of the 
Slake westward. At present, however, the accommodation— 
fifty acres of area—is ample. On vessels turning in from the 
river they pass into an unenclosed tidal basin, and after- 
wards pass the 6° ft. lock into a small tidal dock i00 ft. wide, 
and upwards of 550 ft. in length. There is also a tidal entrance, 
with gates 50 ft. in width, which admit ships of a larger size. On 
the water being admitted from the main dock, those vessels are raised 
to its level, and admitted into the principal dock, so that vessels may 
be docked from the time of low to that of high water, when the 
whole of the gates will be thrown open, so that ships which may 
arrive between tides need not press upon each other. There will be 
a depth of 25 ft. on the dock sills at high water, and 21 ft. in the 
inner dock. The cellular iron gates of the 60 ft. tidal dock and 
80 ft. entrance gate, manufactured by Messrs. R. Stephenson and Co., 
weigh from 500 to 600 tons; and their heel posts work in hollow 
granite quoins, with great ease and smoothness, by means of Messrs. 
Armstrong’s hydraulic machinery. The works were commenced in 
August, 1855, Messrs. Jackson, Bean, and Gow being the contractors 
in chief; the sub-contractors for the locks were Mr. Joseph Green- 
wood ; for the quay wall, Messrs. Heaps, Kelly, Milburn, and John 
Ramsay ; for the excavations, Messrs. J. Hill and William Briggs. 
Each has well and ably done his work. A large and brilliant 
party went over the dock on the open ng day, Sir W. G. Arm- 
strong and Mr. Harrison acting as cicerones. A grand ban- 
quet tollowed at the central station, Mr. H. S. Thompson, chair- 
man of the North-Eastern ilway Company, presiding. The 
honourable gentleman, in proposing “ Success to the Tyne Docks,” 
made some observations of general interest. He said that, before 
constructing a dock or such great capacity for trade, of course it 
was necessary that the promoters should look at what was likely to 
be required to be done init. To begin with the North-Eastern Com- 
pany, it alone had a trade amounting last year to £1,200,000, which 
of course would be immediately transferred to that dock. With 
regard to the future, it would, perhaps, assist them in estimating the 
prospects of the coal trade, if they were briefly to look back and see 
what progress that trade had made in past years. The state of the 
coal trade had been one of progressive improvement, for while in 
the thirty-two years from 1793 to 1825, it had advanced 48 
per cent.; in the thirty-two years from 1825 to 187 it 
had increased 110 per cent. That 1857 was not an unusually 
prosperous year he might prove by stating that in 1858 there 
were shipped in the Tyne 4,181,197 tons, being about 50,000 
tons more than in 1857. He thought this increase was a good 
omen for the future, and gave them strong reason to appre- 
hend that they had not been wrong in providing not only for their 
actual requirements, but for a largely increased coal trade in the 
Tyne. Coal might be called a necessary of life, though it was not 
usual to consider it as such. Chemistry had taught them that coal 
was to some extent a substitute for fuod, for it maintained the warmth 
of the animal frame, and if that warmth was allowed to decrease, it 
must be replaced by more food, or the body became weakened. 
Therefore, he could ‘strictly classify coal among the necessaries of 
life, but at all events it was of primary necessity for all those branches 
of manufactures and commerce in which so large a portion of the 
population of the Tyne were engaged. He, therefore, had no fears 
for the future with respect to the demand for coal; nor as to the 
supply. Before constructing a dock of this magnitude the directors 
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GuasGow, March 9th, 1859. 

Our pig-iron market during the past week fell to 50s, 3d. cash; but on 
Saturday last a reaction set in, and the price has steadily improved until we 
have to-day reached 51s. 9d. cash for improved Warrants, 

The improvement is attributable to the greater confidence inspired by the 
more pacific aspect of continental affairs, which has caused foreign orders to 
become more pleutiful. 

Shipments last week were 12,832 tons against 10,034 tons in the corre- 
sponding week of last year. SUAW AND THOMSON. 

Metal Brokers, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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taILs in fair demand ; prices steady at £6 5s. to £6 10s, nett cash, f.0.b, 








of the North-Eastern Railway had recommended the shareholders to | 


lay out a very large sum of money in opening out the largest un- 
worked coal-tield in England. Within the last few years the directors 
had constructed at a very large cost a branch known as the Auckland 
branch, which supplied a want felt in the south of Durham, at the 
sane time that it opened out a very large coal-tield which had _pre- 
viously remained unworked. In 1849 a report was presented on the 
subject of that coal-tield, which report showed that that railway 
would open out 40,000 acres of coal, or nearly 427,000,000 of tons, 
That branch, although only seventeen miles long, cost the company 
between £400,000 and £500,000, Those works were made with special 
reference to these docks. He also referred to the Pontop line, and said 
they had spent about £1,000,000 in concentrating the resources 
of the district, and in inviting all those men of business who were 
interested in the coal trade to extend their business to any amount 
they might think fit. The iron trade, which was a rapidly increasing 
trade in Durham and North Yorkshire, now amounted to one-seventh 
of the whole iron trade of England and Scotland, particularly since 
It was an extensive 
and rapidly increasing mineral trade, and it bocame most necessary 
for the prosperity of the district that it should have a large supply 
of iron within itself, as well as of coal. They had taken measures 


| for developing that enormous and valuable deposit of iron in the 


The amount of money turned over yearly in | 


jet at Whitby is about £20,000; the population is about 12,000, 800 } 


to 1,000 of whom are employed by the manufacture of jet ornaments.” 

Extensive iron works at Albert-hill, Darlington, are nearly ready 
for operation. The company to whom the works belong have already 
received considerable orders—some for rails for India; and in about 
a week or ten days will commence the manufacture of various deserip- 
tions of malleable iron. ‘Lhe supply of pig iron will be obtained prin- 
cipally from the South Durham Company. When the works are in 
full operation there will be sixteen engines and forty pvddling fur- 
naces at work, and employment will be atlorded to 500 persons, 

As regards other northern matters, it should be added that a branch 
line of the Stockton and Darlington Railway has been lately staked 
out in connection with the Cocktield line. The short tunnel near the 
Auckland station is to be taken down and a bridge built in its stead. 
‘The Black Poy Colliery will soon be in entire working order in all its 
departments. A great number of coke-ovens are shortly to be built, 
and on the completion of the branch line of the Clarence Railway, 
the whole will form one of the most complete mining operations in 
the district. The branch line is rapidly progressing, and will open 
out the Black Boy, Leasingthorne, and South Durham lines to the 
Clarence Company. 

Yesterday (Thursday) week witnessed the opening of the Jarrow 
Dock. This dock, which is the second that has been constructed on 
the Tyne, has been formed along the east side of Jarrow Slake, a 
well known semi-circular bend on the south side of the river, adjoin- 
ing the upper part of South Shields; and has been formed by the 
North-Eastern Railway Company mainly for the shipment of ‘coals 
brought to their lines from the Durham coal-tield. Mr. T. E. 
Harrison has acted as chief, and Mr. R. Hodgson as assistant engi- 
neer. Five substantial viaducts span the old road at the south-east 
bend of the Slake, and connect the various lines of the North- 
Eastern Railway with so many means of access to the dock. On 
arriving at the dock the coal wagons are run on to a stupendous suit 
of jetties, in the construction of which about 400,000 ft. of timber 
have been employed—there being four jetties, extending considera- 
bly into the dock, each having a shipping spout at the end, and four 
at each side, so that thirty-six vessels can ve in process of loading at 
these jetties at the same time. As a highly convenient arrange- 
ment the coal wagons descend to the dock by their own gravity, and 
are passed otf to sidings as they become emptied. The standage for 
wagons, which is to the south of the dock, is, it appears, equal to 








Cleveland hills, and to connect it with their system. It was now 
seven years since they employed an eminent geologist to survey the 
whole of that district and report on the extent and quality of the 
iron stone. From that time to this they had been endeavouring to 
satisfy themselves of the best mode of developing it, and they had 
been favoured by the discovery of a large and most important deposit 
of ion in Rosedale. When the branch they were constructing in 
that district was completed they would open out this Rosedale stone, 
and be able to supply inexhaustible stores of both coal and iron. Not 
the least interesting feature of the subsequent proceedings, was the 
presentation to Mr. Harrison of a purse of £1,000, and a maguiscent 
candelabrum of the value of £250, in recognition of the ability dis- 
played by him in the design and construction of the dock, and 
as a mark of personal esteem. Mr. Harrison expressed his thanks 
with the modesty which usually accompanies ability, and did not 
forget to acknowledge with gratitude the co-operation and aid 
he had received from his assistants. Sir W. G. Armstrong re- 
sponded to the toast of the * Mining and manufacturing interests,” 
and said that when he looked back as far as his memory carried him, 
he was struck with the extraordinary progress the district had made. 
Mines, engine works, iron works, chemical works, railways and 
docks, had sprung up in the most marvellous manner. He rejoiced 
he had taken some part in this great progress. and although his 
pursuits were of a warlike character, he believed the strongest 
arguments for peace emanated from the gunworks at Elswick. 

There is some talk of an effort being contemplated to secure the 
construction of a railway from Norwich to Cromer on the Norfolk 
coast. It is understood that the preliminary surveys are to be made 
by Mr. Beardmore, C.E. The opening of the East Susiolk line is 
now said to be likely to take place on the Ist of April. The Govern- 
ment officer has made the usual preliminary inspection.—An e' ort is 
being made to increase the subscription list of the proposed Bedford 
and Cambridge line. In Cambridgeshire the project does not yet 
appear to have received very liberal pecuniary support. 

The new line of telegraph from the metropolis to Cromer, vid 
Norwich, is not yet in operation, but it is being steadily proceeded 
with. At Newmarket, the wires are carried underground through 
the town, and nearly a mile on each side of it. 
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IpLe SteAMEeRs.—There are now lying idle in the port of New 
York the following steamers:—Ariel, Atlantic, Adriatic, Baltic, 
Daniel Webster, Ericsson, Falcon, Georgia, Josephine, North Star, 
Northern Light, Ohio, Ocean Queen, Victoria, Vanderbilt, St. Louis, 
and Star of the West, not one of which has been employed during 
the winter, or is likély to be. The America and Canada, now known 
as the Coatzacoalco and Mississippi, are undergoing repairs previous 
to being placed on the route between New Orleans and Minititlan, 
the terminus on the Atlantic of the Tehuantepec route. The three 
ships of the Vanderbilt line to Europe’ will probably resume their 
trips next spring. The Northern Light and Star of the West will 
sail shortly for the Isthmus. The Ocean Queen is understood to be 
getting ready for the Pacific. 


at the Welsh ports, 

Scotcu Pie Inox has been more animated during the past week ; and 
prices fluctuated from Sis, to 52s, per ton. The market closes at 51s. 3d. to 
dls, 6d. cash, and 52s, 3d, for three months open. G.M. Brands f.o.b, at 
Glasgow. 

SreLveER rather weaker. On the spot £21 5s. has been paid, and a trifle 
lower for arrival. 

Coprek remains steady at current rates. 

LEAD in moderate request. 

Tin.—Demand is slightly improved ; Banca firm at £132, and fine Straits 









at +131. 
Tix PLAtTES.—For these there is a brisk demand. 
MOATE and CO., Brokers, 
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IMPROVEMENTS IN Street Pavrxc.—The report of the Regent- 
street Paving Committee contains an account of the new method of 
paving which they have adopted, and which they recommend as 
possessing many advantages over the ordinary methods. It is, they 
say, less liable to produce road dust than broken granite, and is not 
so exposed to lose is upper surface by friction as the usual founda- 
tions of Macadam roadways. ‘Lhe plan adopted by the committee is 
that of Mr. Carey, Clink Wharf, Bankside, and consists of an 
elastic cushion, of 6 in. or more in depth, and formed of Kentish 
ragstone, combined with coal tar and ashes. Over this cushion was 
laid broken Guernsey granite to the depth of 4 in., and this upper 
layer was supplied with red gravel and granite grit, and then by well 
watering and the free use of an iron roller, weighing six tons or 
more, the road was levelled, consolidated, and made available for 
traffic within a few honrs of its being tinished. Instead of kirbstone 
granite channels, iron channels have been introduced. There have 
been laid down 4.642 plates of iron channels, weighing 160 tons, at 
acost of £1,31410s. ‘The result of these improvements has been, the 
committee states, that the street has been much more free than 
formerly from the dirt caused by the traffic, &c., and that there has 
been much less vibration in the street. With regard to expenditure, 
the committee state that these improvements have been etlected, 
and the whole of the street kept in thorough repair during the year, 
for a sum less by £953 9s. 7d. than the amount which upon an 
average of years the street has cost ths parish for a mere ordinary 
repair. 

Royal Comission on LiGutnovses.—A royal commission 
has been appointed to inquire into the condition and management of 
lights, buoys, and beacons. The object of this commission is to 
inquire into the number, quality, and position of the lighthouses, 
floating lights, buoys, and beacons on the coasts of the United 
Kingdom, both absolutely and relatively, as compared with the light- 
houses, floating lights, buoys. and beacons on the coasts of any 
foreign countries; and into the sufficiency of the said lighthouses, 
floating lights, buoys, and beacons for the efficient lighting and 
buoying of the coasts of the United Kingdom; also into the com- 
parative expense of constructing and maintaining them at home and 
abroad; and further, to inquire whether the present system of 
management and control, according to the provisions of the Merchant 
Shipping Act, 1854, is well adapted for securing the most efficient 
lighting and buoying of the coasts of the United Kingdom, with 
a due regard to economy, or, whether any, and if any, what change 
might be advantageously made in that system. The commissioners 
are also authorised to inquire into the efficiency, management, and 
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economy of certain lighthouses in the colonies. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
March &th, 1859. 
W. Farsairy, F.R.S., &c., President, in the Chair. 


A ConvVERSATION having taken place respecting Sir W. Armstrong's 
new gun, Mr. Roberts stated that he had, very many years ago, con- 
atructed a rifled cannon for the purpose of firing elongated shot 
coated with lead. Dr. Smith considered that the great merit of the 
new gun consisted in the manner in which the internal tube of steel 
was enveloped with wrought iron. The difficult problem of forming 
a perfect compound structure had received solution in the hands of 
Sir W. Armstrong, while others had failed. 

Dr. Joule read an extract from a letter he had some time ago re- 
ceived from Professor W. Thomson :—“ I have had an apparatus for 
atmospheric electricity put up on the roof of my lecture room, and 

ot a good trial of it yesterday, which proved most satisfactory. 
ft consists of a hollow conductor supported by a glass rod attached 
to its roof, with an internal atmosphere kept dry by sulphuric acid; 
the lower end of the glass rod is attached to the top of an iron bar, 
by which the hollow conductor is held about 2 ft. above the in- 
clined roof of the building. A can, open at the top, slides up and 
down on the iron bar which passes through a hole in the centre of 
its bottom, and, being supported by a tube with pulleys, &c., below, 
can easily be raised or lowered at pleasure. A wire attached to the 
insulated conductor passes through a wide hole in the bottom of the 
can, and is held by a suitable insulated support inside the building, 
so that it may be led away to an electrometer below. To make an 
observation, the wire is connected with the earth, while the can is 
up, and envelopes the conductor—its position when the instrument 
is not in use. The earth connection is then broken, and the can is 
drawn down about 18 in. Immediately the electrometer shows 
a large effect (from 5 deg. to 15 deg. on my divided ring 
electrometer, in the state it chanced to be in, requiring more than 
100 deg. of torsion to bring it back to zero, in the few observations 
I made). When the surface of the earth is, as is usual when the 
sky is cloudless, negative, the electrometer shows positive electricity. 
But when a negative cloud (natural, or of smoke) passes over, the 
indication is negative. The insulation is so good that the changes 
may be observed for a quarter of an hour or more, and when the can 
is put up the electrometer comes sensibly to zero again, showing 
scarcely any sensible change when the earth connection is made, 
before making a new start.’ 

Dr. Joule stated that he had recently witnessed experiments with 
Professor Thomson's new atmospheric electrometer, the merit of 
which consisted in its extreme sensitiveness, and the facility with 
which accurate observations could be made with it. 


A paper was read by Mr. Richard Roberts, M. Inst. C.E., en- | 


titled, “* Proposed Improvements in Pharology.” 

After adverting to the remarkable fact that the great majority of 
wrecks and collisions occurred in the immediate vicinity of the 
beacons intended to guard against them, Mr. Roberts mentioned 
that amongst the numerous schemes propounded for the improve- 
ment of the present system of pharology, that of Mr. Herbert, of 
the Admiralty, who proposed to moor a series of floating light- 
houses of great power of illumination, in a direct line up the centre 
of the English and other channels, appeared the most worthy of at- 
tention. He (Mr. Roberts) perfectly agreed with this suggestion, 
to which his attention had been first called by Mr. Murphy's paper, 
read in section G of the British Association, recently held at Leeds, 
when it at once occurred to him that the principle of gyration might 
be advantageously employed to neutralise the action which the wind 
and waves exert upon floating light ships. 

After briefly describing the principal features of the catoptric and 
dioptric systems, Mr. Roberts stated that the latter was inapplicable 
to floating beacons, owing to their great oscillation, and that they 
were therefore still furnished with 12-in. refledtors, whose power was 
comparatively small. He felt convinced, ‘however, that the more 
fully the system of Mons. Fresnel became understood, the more cer- 
tainly would it be preferred to the catoptric system, over which it 
possessed, among other advantages, that of producing about four 
times the amount of light as the etiect of the combustion of the same 
quantity of oil. 

It was, however, essential to the adoption of this system, that the 
light apparatus be kept upright and free from oscillation, to attain 
which desideratum Mr. Roberts proposed entirely to change the 
form of the vessel, making that portion of it which was immersed 
hemispherical, and that which was above water the frustrum of an 
inverted cone, as he thought that this form would present less re- 
sistance to the wind and waves, where these were expected to act 
from every point. In certain situations, however, a double-pointed 
vessel might be advantageously used. 

In the centre of this float Mr. Roberts proposed to build a tower 
(whose lower end should project through the bottom of the float to 
serve as a keel) carrying a lantern as in shore lighthouses, and con- 
taining the necessary accommodation for the light-keepers, &c., and 
within this lantern he proposed to place a dioptric apparatus of 
the second power, whose light being placed 45 ft. above the water 
line, might be seen at a distance of nine miles. Immediately below 
the light apparatus he would place a fly-wheel suitably mounted on 
gimbals, and driven through the medium of certain wheels and 
shafts by a small engine, which, with its boilers, would be placed on 
the third deck of the float, or this wheel might be caused to revolve 
at its proper speed by two relays, each of three men. The engines 
and steam might be used for a variety of purposes, as to sound bells 
or whistles, hoist coals aboard, prevent the adhesion of snow to 
the lantern, &c. 

Mr. Roberts proposed to moor the float by three anchors, to each 
of which he would attach two heavy cables, passing through hawse 
pies 120 deg. from each other; the tension on these he would regu- 
ate by a suitable windlass, and he fully believed that by this system 
of mooring the float (which, together with the tower, he would con- 
struct of iron), and by causing the dioptric apparatus to rotate 
(about 100 times per minute), the desired object would be attained. 


Prat Moss.—Sir James Matheson is about to erect extensive 
chemical works for the manufacture of paraffine, &c., from peat moss 
—the cost of which will be several thousand pounds—at Garrabost, 
near the town of Stornoway. Experiments have been already made 
by two gentlemen of high reputation, and with a satisfactory result. 

hese works will be a source of employment to a large number of the 
labouring classes.—Znverness Courier. : 

Tue Lonpox-prmpGr AND CHARING-cross RamLway AND Sr. 
THomas’s Hosrrrau.—The Charing-cross Railway, as we see on the 
parliamentary plan, starting from the Greenwich-station, London- 
bridge, makes a sweep over the arcade of shops, crosses the north- 
east angle of St. Thomas's ground within about 10 ft. of the corner 
of the new north wing, and bridges the street close to the west end 
of the wing. Besides the constant noise and vibration from passing 
trains, the ventilation of the whole hospital will be most seriously 
interfered with; and no one can doubt that the hospital will be 
damaged, as an hospital, to an enormous extent. Nothing short of 
removing the institution altogether will meet the case, if the railway 
is to goon. The question is being battled before a committee of the 
House of Commons in the usual railway style, and it is to be feared 
that the interests of those whose interests are most at stake—the 
sick—will be overlooked in the contention. In the meantime we 
have heard it stated that the question of removing the hospital has 
m some sense been discussed, and that sites have been proposed more 
unhealthy, if anything, than the one the hospital at present occupies. 
We should rejoice to see a more enlightened view taken of the whole 

uestion, and a building worthy of so great a charity erected, say at 

lackheath, or some similar suburb easily accessible by railway; a 


measure which would be “infinitely better calculated to promote the 


benevolent views of founders and supporters” than either leaving 
the hospital where it is, i 


neighbourhood.— Builder. 


or transferring it to any other populous 





INSTITUTION OF CIVIL ENGINEERS. 

March 8, 1859. 
Josrrn Locke Esq., M.P., President, in the Chair. 
Tue whole of the evening was occupied by the discussion of Mr. 
Mallet’s paper “ On the Co-efficients of Elasticity and of Rupture in 
Wrought Iron, in relation to the Volume of the Metallic Mass, its 
Metallurgic Treatment, and the Axial Direction of its Constituent 
Crystals.” 

it was explained that Tredgold and other experimenters only gave 
the absolute forces which would tear a bar asunder. In the present 
investigation an endeavour had been made to ascertain the amount 
of permanent elasticity possessed by the metal, as well as the point 
at which it would become actually ruptured. 

It was contended that the drawings exhibited gave a very imper- 
fect representation of the piling of the iron for large forgings, and 
that hence the author had been led to draw erroneous conclusions. 
With regard to the manufacture of the two monster mortars, 
36 inches in diameter, and capable of throwing a ball weighing about 
30 ewt., it was remarked that their merits, as forgings, were extra- 
ordinary. At first, owing to large rents in the centre of the core, 
the forgings were failures, but after a little experience had been 
gained, the second forgings were quite successful. In the manufacture 
of these monster guns, they were built up in seven distinct layers, the 
forging occupying seven weeks. So far from any deterioration or crys- 
tallisation taking place, the metal was ve by its long-con- 
tinued heating and working; and the metal in the heart of the gun 
was found to be of greater strength than the bar iron of which it 
was composed, being perfectly homogeneous, strong, and tough. A 
series of experiments, for testing the correctness of the process, 
showed that the ordinary manufacture of bar iron, by working and 
re-working several times, had its limits. As a proof that the deduc- 
tions in the paper were incorrect, it was asserted that engineers had 
one universal rule for the manufacture of forgings, whether large or 
small, and it was not found that the shafts of 1,000-horse power 
engines were more liable to fracture than those of 100-horse power. 
This was practical evidence that the metal was not more deteriorated 
in large forgings than in small, from the length of time it was ex- 
posed to the action of the fire; indeed, no one portion was so exposed 
for any greatlength of time. It was urged that scrap iron, or any other 
highly-refined iron, was the worst material for the construction 
of large forgings. It was considered that a strong, fibrous, fresh- 
puddled iron was superior, in every respect, as the ordinary 
workings required in the process of forging would be sufficient 
to improve it to the average maximum of strength; whereas 
a highly-retined iron had already reached the highest point 
as regarded strength, so that it was more likely to be injured by 
additional working. There was another reason why scrap iron 
should not be used for the manufacture of forgings. Scrap iron 
was composed of many different qualities of iron, all having their 
own special welding points. When worked together, one portion, 
which was less refined, was too much heated, and consequently 
deteriorated, before the more highly-refined portions were at a weld- 
ing: heat; so that there was the difficulty either of burning the one 
or of being unable to weld the other. Again, the specimens selected 
by the author for trial, and which he said were weaker than the 
original iron composing the forgings, were not taken off in the 
direction in which the fibre was laid for strength—in which it was 
intended that the strain should be borne. Now, forge-masters 
always laid the grain of the metal in the direction in which the 
strain would ultimately be applied; whereas the samples experi- 
mented upon had been cut transversely in that direction. 

With regard to the new material, “ puddled steel,” it was believed 
that it was destined to work a complete revolution in almost all 
matters in which iron had hitherto been used. It had been proved 
to possess at least double the tensile strength of the best wrought 
iron, and the elastic limit of the material was also greater in propor- 
tion to the breaking strain. A piece of this material had been sub- 
jected to a strain of 32 tons per square inch, for seventeen consecutive 
hours, without exhibiting the slightest appearance of elongation. 
Subsequently a bar, 4 ft. in length and 1 in. by y;ths in. in section, 
had been exposed to a strain of 45 tons per square inch, when 
it was found that an elongation of 34ths of an inch had taken 
place. Upon the weight being removed, gths of this elongation 
were recovered, showing that the elasticity of the material had not 
been destroyed. On another occasion the elongation amounted 
to #4,ths of an inch, and returned to ths of an inch. Upon a 
second application of a strain of 56 tons per square inch, the bar 
was broken, the elongation having been y{3,ths of an inch. In other 
experiments the bars broke at 55, 56, and 60 tons, and one bore the 
enormous strain of §7 tons per square inch, To attain this favour- 
able result, which it was be ~he might eventually be accomplished 
as arule, it was essential that great care should be taken in the 
selection of the materials, and great pains in the manufacture. It 
was entirely a question of good workmanship and good machinery ; 
and a new manufacture of this sort would, for years to come, require 
the utmost attention and solicitude. In Germany, where this great 
improvement in metallurgy had been first introduced, a large number 
of manufacturers commenced making puddled steel ; the consequence 
had been, that an amount of bad material had been thrown upon the 
market, which had brought puddled steel into disrepute for a time, 
and from which it had scarcely yet recovered. This was to be 
feared in this country, when the German patent had expired. 

It was further contended, that if the calculations in the paper had 
been based upon forgings, faggotted in the manner delineated 
in the drawings, they were of little practical utility. It was stated 
that large forgings, weighing 20 tons, and measuring 24 in. in 
diameter, for engines of 1,000-horse power, were now made at several 
places in England, without flaw or defect, except perhaps a small 
sand speck upon the surface, which was not of any consequence. 
When Nasmyth’s hammer was first introduced, the plan was sug- 
gested of having the lower forge block made of a V shape, and the 
bottom part of the hammer so small as to strike only upon the upper 
centre of the periphery of the forged piece. The mass was thus 
struck in three places, and the tendency was to force the material 
to the centre, so as, in fact, to render the heart as solid and homo- 
geneous as the other portions. 

In reply to an inquiry, as to whether the rents in large 
iron forgings, spoken of in the paper, would not also be liable to 
occur equally in the puddled steel, it was said, that in forgings of 
iron, large crystals, or grains, were developed which would not be 
the case in similar masses of puddled stcel; and that in the latter, 
the aggregation of grains, or crystals, was not increased by the 
agglomeration of the mass, These rents might be accounted for by 
the differential contraction of the metal. In the principal case re- 
ferred to, the outside of the collar, which was 4 ft. in diameter, 
cooled more quickly than the remainder of the forging, and these 
internal rents took place after it had left the hammerman’s hand. It 
was stated that en of puddled steel had already been supplied 
from the Mersey works, for twenty-one vessels, some of them of 
250 tons burthen, and 38 ft. beam. The thickness of the | poss for 
the vessels, for Indian .river navigation, was one-eighth of an inch, 
and none had yet been made, or called for, as a mercantile com- 
modity, of greater thickness. 

In conclusion a hope was expressed, that on an early occasion the 
subject of puddled steel would be again brought under the notice of 
the institution; for if it possessed the qualities ascribed to it it was 
worthy of the most phe = consideration of engineers, who had to 
design large railway structures, as well as for other purposes. In 
India and distant colonies, to which so much material had necessarily 
to be transported for public works, anything which would tend to 
reduce the weight to be carried, and consequently the freight, was a 
point of the highest importance. 


March 15, 1859. 
Joseru Locke, Esq., M.P., President, in the Chair. 
Tue Paper read was “ Account of Experimeats upon Elliptical 


Cast-iron Arches,” by Mr. T F. Chappé, M. Inst. C.E. 
These experiments were yndertakep at the request of Mr. W. H. 


Barlow, M. Inst. C.E., for the purpose of ascertaining, practically, 
the safe load to which elliptical cast-iron arches might be subjected, 
as well as the most economical distribution of the metal. The in- 
trados of the arches was, in all cases, a segment of an ellipse, in 
order to obtain the greatest headway at the haunches. The experi- 
ments were, in each case, conducted upon two ribs, placed two feet 
apart from centre to centre, and resting on cast-iron abutment pieces, 
keyed-up tight against the springings. Diagonal stays and longi- 
tudinal struts were also introduced, te prevent lateral motion. 

The first experiment was made upon a model, one-fourth the real 
size, of one arch of a bridge intended to be erected over the river 
Trent, near Newark. The (model) arch had a clear span of 14 ft. 6 in., 
and a rise of 16 in.; a camber of 7 of an inch being given in 
fixing the halves together. The sectional area of the arch, at the 
crown, was 2°43 in., that of the curved rib near the springing 2 in., 
about midway between the springing and the crown 1°75 in., and of 
the spandril 1-34in. The weight of each arch was | ewt. 2 qrs. 22 Ib. 

The other experiments were made upon a model, one-sixth the 
real size, of an arch erected over the Gloucester and Stonehouse and 
Great Western Railways, at Standish, six miles from Gloucester. 
The dimensions of the model were—span, 13 ft. 103 in,, and the rise 
1 ft. 10 in. The sectional area, at the crown, was 1°20 in., of the curved 
rib near the springing 1-055 in., about midway between the springing 
and the crown 0°993 in., about the middle of the upper rib °883 in., 
and of the spandril 0°57 in. The weight of each arch was 
3 qr. 26 Ib. 

The following pressures were given as those to which the arches 
were subjected in these experiments :— 
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» § 3 14 Ditto. 3°00 3°85 








In the first experiment the ultimate pressure was not reached. 
In the second and third experiments one half arch was out of line 
laterally, beyond what would be permitted in practice, and was 
wanting in that assistance which would have been aflorded, in the 
number of ribs required for the width of a bridge, so that the ulti- 
mate pressures indicated were below what such arches might be 
estimated to bear. This was also the case in the two last experi- 
ments, in which the castings were faulty, and the tests were such as 
were not likely to occur in practice. Jt was thought that cast-iron 
arches, of the form experimented upon, might safely be considered 
capable of bearing a pressure of between 8 and 10 Lens per square 
inch of section. From the position of the fractures it was believed 
that the spandrils were too weak in proportion to the size of the 
arches. 

The communication was accompanied by several tables, showing 
the deflections on the application of the ditlerent loads, 


SOCIETY OF ENGINEERS. 
Meeting of 7th March, 1859. 
Hi. TP. Srermenson, Esq., in the Chair. 
A rarer on the “Permanent Way of Railways” was read by Mr. 
C. J. Light. 

The writer first showed that a more perfect system of permanent 
way would involve not only reduction in the annual cost of its own 
maintenance, but also the practical efliciency of any improvements in 
locomotives, &c., diminution of wear and tear to rolling stock, in- 
creased facility of traction, a more perfect regularity in the speed of 
trains, and, not least, a considerable reduction in the risk of accidents. 
Some general requirements were then stated, which a good permanent 
way may be expected to fulfil—First, a slight amount of elasticity 
to absorb the irregular forces of impact ; secondly, a firm connection 
of the component parts ; thirdly, facility in replacing the rails or 
any part of the system ; fourthly, a sufficient bearing surface witha 
minimum height from the bearing or ballast to the rail level. 

Aftersome remarks on the manufacture of rails, and on Mr. Dodd's 
process for steeling the wearing surfaces, the writer proceeded to 
examine in detail some of the most prominent and most recent 
systems, 

Starting from the ordinary cross-sleeper road, and pointing out its 
defects in the working loose of keys, &c., the hammering of the rails 
upon the chairs, and of the chairs into the sleepers, he went on to 
Adams's bracket chair. This combines lightness with the preserva- 
tion of the under head of the rail, an object which Mr, Parsons has 
aimed at securing by using a more perfect and durable means of 
keying the rail into the chair. The same important points is obtained 
in Ramié’s tumble chair, from the peculiar arrangement of which, 
the rail is also held the tighter the greater the vertical pressure upon it. 
One of the newest forms of chair is Ordish’s, in which the elasticity 
of the cast iron is used for holding the rail in place, thus dispensing 
with either key or bolt fastening. ‘The construction of this chair was 
explained, and some account given of an experiment in which it was 
subjected to the pressure of a hydraulic ram, and bore, without in- 
jury, a pressure of 35 tons. One merit was stated to be its requiri 
neither core nor chill in casting. The author thus remarked, that fi 
these systems were liable to the general objections to a timber trans- 
verse sleeper road; and that to obviate these, cast iron sleepers had 
been introduced, Comparisons were made between Greaves’ bowl 
sleeper, now coming into extensive use; Ramié's inverted bowl, 
which gives less depth from rail level to bearing surface, and a more 
direct resistance to lateral strains ; and Smith’s trough sleeper, which 
has been found to answer well. Ashcroft’s wedge-jaw sleeper, and 
De Bergue's flat sleeper for the American rail, were then noticed, 
and also a new sleeper by Mr. Ordish, similar in principle to the 
chair before mentioned. The progress of this sleeper from its 
original idea to its present form was then traced. 





The longitudinal systems were then considered, and their superi- 
ority in principle to the transverse sleeper arrangement pointed out. 
The advantages and defects of the bridge-rail system came under 
notice, as compared with Seaton’s saddle rail, which has a better 
seat on the timber, protects it from wet, and is securely fastened, 


In speaking of Adams's sandwich rail, the author remarked that 
it is reported to stand trial well, though it would appear to be open 
to serious objections. He wished that full trial may be given to dif- 
ferent systems of wrought iron continuous permanent way, as 
Ramié’s and Adams's, which would have the great advantage of 
durability over those using timber, if they do not possess the 
rigidity and other defects which have caused the Barlow rail to be 
given up. The subject of joints was then briefly entered into, and 
average comparative estimates given of the cost, and the relative 
amounts of bearing surface in the different systems. It was ex- 
plained that no exact comparisons of cost can be made, as the weights 
would vary according to circumstances; but Seaton’s saddle rail, 
the American rail on transverse sleepers, and Adams's sandwich 
rail, were shown to be much the cheapest. ‘The writer concluded by 
urging the necessity and real economy of engineers thoroughly in- 
specting the manufacture of permanent way materials, and the ad- 
vantage of so designing the chairs or sleeyers as to allow for 
changing the section of rail to suit an increase ot traffic, and also to 
provide for fixing the worn head of the rail when turned over as 
securely as when originally laid, 
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ROYAL NATIONAL LIFE-BOAT INSTITUTION. | 


On Thursday the annual meeting of the friends and supporters of | 
this institution was held at the London Tavern, Sir John Pakington, 
Bart., M.P., First Lord of the Admiralty, in the chair. The meeting | 
was influentially and most numerously attended. 
Mr. Lewis, the secretary, read the annual report. ’ 
It commenced by expressing gratification at the continued en- 

largement of the sphere of the institution’s operations, and its 
accompanying advancement in public favour. The society now 
jossessed eighty-one life-boat establishments, thoroughly equipped 
in every way, fifteen of which had been added during the last twelve 
months. A new boat is building for Kilmore. All these boats are 
on the self-righting principle. ‘Transporting carriages and boat- 
houses had also been provided for the same, viz :—At Cromer, Mun- 
desley, Bacton, Winterton, Yarmouth (two boats), Exmouth, Aber- 
dovey, and Fleetwood; in Ireland at Dundalk, Carnsore, Tramore, 
Dungarvon, and Newcastle, the last-named in lieu of a previous boat ; 
and in Scotland at Fraserburgh and Lossiemouth. The committee con- 
tinued to receive the most satisfactory reports of this class of life-boats, 
many of which had rendered important services in saving life during 
the past year. Life-boats on the same plan had been ordered by the 
Governments of Russia, Prussia, and Portugal, and by some of our 
own Colonial Governments from the builders to the society; and 
the institution had in every case been requested to superintend their 
construction. The life-boats of the institution had been instrumental 
in saving one hundred and six persons during the past year. They 
had also been off on twenty-nine occasions to the assistance of 
vessels showing signals of distress. The institution again acknow- 
ledged the important and cordial assistance which it continued to 
receive from its several branch committees. It appeared, from the 
report of the Board of Trade presented to Parliament, that the 
number of shipwrecks on the coasts of the United Kingdom during 
the past year had been nearly the same as that of the previous year 
—1,170 in all—from which 343 lives had unhappily perished. It 
was, however, gratifying to find that the total number of lives saved 
from shipwrecks, by life-boats and other means, on our coasts during 
the same period, was 1,5 The total number of persons saved 
from shipwreck since the first establishment of the National Life- 
boat Institution, and for rescuing whom the committee had granted 
honorary and pecuniary rewards, was 10,902, The amount of 
happiness afforded to this large number of persons rescued from 
death in one of its most appalling forms, and to the relatives and 
friends to whom they have been restored, can only be fully realised 
by themselves. ‘The British publicin general may, however, enter- 
tain a sense of the national benetit derived from the preservation 
of. so many shipwrecked seamen; and it must be a source of 
satisfaction, especially to every philanthropic individual who had 
directly or indirectly ailed in the good work. The lives of 427 
persons from 64 wrecks on the coasts of the British Isles had been 
rescued during the past year, through the instrumentality of the life- 
boats of the institution, and of other means; in acknowledgment for 
which services one gold medal, 23. silver medals, 37 other honorary 
distinctions, and £952 had been voted. Since the formation of the 
institution it had expended on life-boat establishments £28,061, and 
had voted 81 gold and 629 silver medals for distinguished services 
for saving life, besides pecuniary awards, amounting together to 
£11,651. From the financial statement it appeared that the institu- 
tion had expended, on new life-boat carriages and boat-houses and 


















§ 
their equipments, £8,051 4s. 11d., and £1,203 18s. 5d. for exercising 
the crews of its life-boats; making altogether a total of £9,255 3s, 4d. 
This great and national work had, however, only been accomplished 
by the society incurring further liabilities to the extent of £3,047, 
With so sacred an object in view as the rescue of our fellow-creatures 
from an appalling death by shipwreck, it might be supposed that the 
National Life-boat Institution had claims which would come home to 
the heart of every one in this great maritime country. The report 
referred to a donation of £50 from his Royal Highness the Prince 
Consort, K.G., Vice-Patron of the Society ; to Lady Rolle, who had 
promised to defray the cost of the Exmouth life-boat establishment, 
amounting to £367; to the following gifts :—£150 from a lady who 
had previously presented the society with the like amount towards the 
cost of a life-boat station; £160 9s, 10d., being the produce arising 
from the sale of the contents of a plate-chest, presented by Mrs. 
Coles, of Tunbridge Wells, whose husband had previously bequeathed 
to the institution £200; £300, being the cost of a life-boat 
station, from a lady whose life had been providentially saved from 
drowning on the Irish coast; £242 from the Sister Institution, 
the Shipwrecked Fishermen and Mariners’ Society, chiefly col- 
lected in threepences from its members; £21 from Viscount Bury, 
M.P., and his fellow passengers, being the amount collected amongst 
themselves in aid of the funds of the institution, on their homeward 
voyage from New York, on board the steamship Asia ; and £30 from 
the boat-builders, sawyers, and other workmen in the employ of the 
Messrs. Forrestt, of Limehouse. The report concluded by earnestly 
soliciting the support of all those who are able to render it. That 
help was never more needed than at present, when, through the ex- 
traordinary exertions the society had made within the past few 
years, it had now no less than eighty-two life-boats under its 
management, for the maintenance of which, in a state of thorough 
efticiency, a large permanent annual income is absolutely needed, if 
its humane mission is to be perpetuated. ‘The committee felt assured 
that they did not miscalculate on the support that would continue to 
be extended to the National Life-boat Institution. On the con- 
trary, they believed that the facts which they had been able to lay 
before the British public, must call forth such prompt and liberal aid 
as might enable the institution to persevere in its course of useful- 
ness on a scale adequate to its great and national importance in the 
cause of humanity, that of saving our fellow creatures from the 
perils of the sea. 

The report having been adopted, various resolutions pledging the 
meeting to renewed exertions on behalf of the truly benevolent and 
national objects of the institution, and thanking the Board of 
Trade, the Coast Guard, and the Local Life-boat Committees, for 
their valuable co-operation with the society, were afterwards 
carried, 

And the usual complimentary vote of thanks having ben given to 
the chairman, and the same having been acknowledged, the proceed- 
ings, which were of an unusually interesting character, clcsed. 














A Reavy Sxkirrer.—The captain of the Ohio steamboat Wenona 
shrewedly dodged the United States Marshal a day or two ago. 
The Marshal had seized the vessel for debt, and, in order to keep 
her within call, removed the cylinder-head and throttle-valve, and 
concealed them. The captain, however, was not nonplussed, but 
proceeded to construct of hard wood a throttle-valve and cylinder- 
ok, and while the authorities were contdent of having the boat 
all secure, she cut out for Cincinnati.— American paper. 

TriaL or A New Corron Grx,—On Saturday a trial took place 
at the rooms of the Cotton Supply Association of a cotton gin, re- 
cently patented by Mr. J. M. Dunlop, of Manchester. Mr. Wm. 
Fairbairn, F.R.S., acted as judge, and among the members .of the 
association present were Mr. Edmund Ashworth, Mr. T. Clegg, and 
others, ‘The gin is constructed on the Macarthy principle, and the 
improvement consists in the application of a back shaft, on which 
the handles are fixed with wheels to connect the back shaft with the 
roller. The width of the machine is also reduced one half, and by 
these means combined the speed is greatly increased, 650 to 700 re- 
volutions of the roller per minute being attainable by hand power. 
Hitherto the Macarthy machine has not been worked by hand, and 
the speed obtained by steam power has averaged 600 revolutions per 
minute, The new machine turns out about 10 Ib. of clean cotton 
per hour, and can easily be worked by two men and a feeder. The 
ge sg claims for it the advantages which have long been sought 
xy the Cotton Supply Association— namely, portability for con- 
veyance into the interior of India and Africa, facility of working, 
and rapidity of producing clean cotton uninjured. Mr. Fairbairn 


will present a report to the association of the result of the trial.— 
Mauchester Guardian. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





MANUFACTURE OF STEEL. 
Sir,—I have read Mr. Mallet’s elaborate paper on iron and steel, as 
given by you in your number of the 11th inst.; I have no doubt Mr. 
Mallet took the utmost pains to render the paper as correct and 





accurate as possible, and I quite acquit him of having ever intended 
that this paper should read, as it certainly does, like a gigantic puff 


in favour of puddled steel over any other known material. Thus, in 
contrasting it with cast steel, Mr. Mallet says:— 

“This puddled steel was not like cast steel—a harsh, rigid, and 
glassy material, which possessed, indeed, enormous cohesion, but yet 
was so rigid and unaccommodating to forces variable in direction 
and impulsive in character, as to deprive it of trustworthiness in 
practice. On the contrary, puddled steel appeared to combine the 
great strength of cast steel with the ductility and perfect elasticity 
of the best wrought iron.” 

Now it is an astonishing fact that an M.I.C E. addressing a body 
of his fellow M.L.C.E.’s, should ignore the fact that I have for years 
laid before the public samples of cast steel, which are as far superior 
to puddled steel as the latter is superior to wrought iron in all the 
excellences of quality pointed out by Mr. Mallet. In order to leave 
no further pretext for an M.I.C.E. again to commit himself to the 
public, by describing cast steel to them as a harsh, rigid, glassy 
material, I have taken the liberty of forwarding to your office a few 
specimens of cast steel, which not only possess enormous cohesion, 
but will accommodate themselves in practice to sudden impulsive 
forces which would snap a puddled steel bar like a glass rod; and as 
to bearing a breaking strain of 42 tons per square inch, I should feel 
at ease with a mass of 80 tons in weight suspended over me by a 
single rod an inch square, formed out of this cast steel. It may be 
produced to any required extent, and in masses of any required size, 
and eventually as cheaply as puddled steel; though of course as 
long as civil engineers shut their eyes to the great fact of the success 
of my patent process for toughening Bessemer iron and steel, I do 
not expect to see this accomplished. At present this tough cast 
steel will cost not less than £20 per ton for its production ; but then 
it is about twice as strong, and far more trustworthy in practice, 
than any puddled steel can ever be. Iam far from wishing to de- 
preciate the great excellence of puddled steel for many purposes ; 
but to compare it with cast steel for strength and power to resist im- 
pact or torsion is simply absurd. 

The best puddled steel I have ever seen as regards strength, tough- 
ness, and uniformity, was a bloom manufactured under the process 
of Mr. T. C. Hinde, of Dudley. 

The best puddled steel, considered as steel, 1 have met with, is 
that of Mr. Spence, of Liverpool. That which I have tried from 
the Mersey Works was very inferior to either of these. I have also 
seen some fine puddled steel made in Shettield ; but as this was mani- 
festly prepared from Swedish pig iron, it did not surprise me by its 
excellence, as no process or method is required to puddle that iron 
into steel beyond the skill and manipulation of a common puddler. 
Mr. Mallet speaks of the perfect elasticity of good wrought iron as 
compared with cast steel. Is this a joke? Shall we next be told of 
the perfect elasticity of a ball of putty as compared with that of a 
ball of cork ? 

With these remarks I submit my samples to the inspection of 
those who may be interested in examining a tough sample of that 
harsh, rigid, glassy material, cast steel; and if the Mersey Iron and 
Steel Company can match one of these samples with a bar of puddled 
steel, I will pay them down £50 for that bar, if only 12 in. long and 
half an inch square. Roserr Musuer. 

Coleford, 15th March, 1859. 











SUBMARINE TELEGRAPHY. 

Sir,—It is surprising what little progress telegraph engineers have 
made in improving the construction of submarine cables during the 
last nine years. Lord Derby said very truly the other evening 
“that submarine telegraphs were only in their infancy,” but surely 
nine years’ practical experience ought to have produced more satis- 
factory results. Take the whole of the cables that have been sub- 
merged, from the tirst cable to France, down to the last cable to 
Hanover, and they are all of exactly the same construction, and the 
closest observer cannot detect the shadow of improvement between 
the cable submerged in 1851 and the Red Sea cable now rapidly ap- 
proaching its destination. This state of things cannot have arisen 
from our having at first reached perfection in the construction of 
cables; quite the opposite: hardly a month passes without some of 
the cable already submerged going bad; in others the insulation has 
become so bad that, between loss of insulation and earth currents, 
they will not transmit messages more than six months out of the 
twelve; and yet with all these failures, all these stoppages and in- 
terruptions, cables are laid year after vear upon exactly the same 
principle, until it has arrived at that point that without Government 
guarantee for dividend or capital the public will not subscribe for 
carrying out submarine telegraphs. And now telegraph engineers are 
actually compelled to fall back upon hemp cable instead of iron, 
and what they contemptuously rejected ten years ago as utterly 
worthless, and which one of them declared, regarding the use of 
hemp in the case of the Atlantic cable, “ that he would not have it 
if it were laid.” This was in 1857; and in 1859 he would be a bold 
man who would ask the public to subscribe more money to Jay a 
second iron-coated cable across the Atlantic. 

The same retrograde movement applies to the insulation of cables. 
In 1850 we began to insulate the conductors of submarine cables 
with india-rubber. Gutta-percha entirely superseded the use of 
india-rubber. The man would have been voted a lunatic who dared 
to recommend india-rubber in preference to gutta-percha; and yet 
within the last two or three months experiments have been going on 
which it is said show conclusively that india-rubber is as far superior 
to gutta-percha for coating submarine conductors, as it was pre- 
viously said gutta-percha was superior to india-rubber ; and yet the 
conductor is covered with the india-rubber in exactly the same way, 
by the very same machinery, solidified by the verv same process in 
1859 as in 1850; whilst in 1850 it was condemned as useless, and in 
1859 two hundred gentlemen, embracing the names of those most 
eminent in science, assemble at Woolwich to discover its great 
value. I should be sorry to have it understood that I here advocate 
india-rubber in opposition to gutta-percha; quite the opposite. The 
question between india-rubber and gutta-percha is not so much a 
question of insulation as of preservation, and that is a matter which 
can only be determined by time. The great feature in favour of 
india-rubber lies ix its not being liable to injury from heat like 
gutta-percha; and another and equally prominent feature is, that it 
is only one-half the cost. 

The paying-out machinery for submarine cables is in exactly the 
same position. The first cable was paid out from a single drum. 
The very simplicity of this arrangement was its ruin. It seemed 
somewhat ludicrous that an engineer should use so simple a piece of 
machinery. The consequence was the introduction of complicated 
machinery, amply sufficient to work a Manchester cotton mill; this 
reached its height in the paying-out apparatus for the Atlantic 
cable. A large amount of machinery was made for the special pur- 
pose of bringing into use some very powerful brakes to check the 
speed of the cable, whereas in the actual submersion of the cable, 
during the successful trip, so far from requiring brakes to check the 
speed of the cable, had not the captain of the Agamemnon kept a 
large portion of ais crew constantly revolving the wheel of the 
machinery by their hands, so as to increase their speed, the cable 
never would have reached Valentia at aJl; or if it had, a greater 
portion would have remained coiled in the hold of the Agamemnon, 
and the expedition would have returned unsuccessful. And now 
telegraph engineers are going back to the single drum again, as being 
the best; and so far from laying a future Atlantic cable at three 




















miles per hour, it is far more likely to be laid at eight miles or ten 
miles. 

The electrical department of submarine telegraphy is in the same 
anomalous condition. Electricians are not one step nearer deter- 
mining the exact size of conductors for submarine cables (which js 
perhaps, one of the most vital questions in the working of sub. 
marine telegraphs) than they were nine years ago; in the cables 
that are submerged there are the same sized conductors in cables thirty 
or sixty miles long as in those of 400 or 500 miles. And, although 
the conductor in the old Atlantic cable is almost universally con- 
demned as too small, I never heard of an electrician yet who was 
prepared to say what the size ought to be. I am no apologist for 
Mr. Whitehouse, but I think those who are so ready to condemn the 
conductor of the Atlantic cable ought to be first prepared to state 
what size the conductor ought to have been. It is but fair to say 
that the insulation of the Atlantic cable was so bad that the con- 
ductor never had a fair trial. It is no objection to this to say that 
they never could work more than one word per minute at Keyham 
Dock; the fact was, the cable was in a most wretched state, and 
ought to have been tested under water. I believe the import- 
ance of this was urged upon the directors of that company 
by their electrician, and they at once ordered their engineer 
to construct a tank capable of containing the whole cable, at a cost 
of upwards of £2,000; the tank was made, it was caulked, it was 
tarred, but such was the engineering skill displayed, that when the 
cable came to be coiled into it, the sheer weight of the cable sank 
the bottom of the tank to such an extent that the planks composing 
the side were forced 3 in. apart, and of course the idea of tiling it 
with water had to be abandoned. Had it been tested under water 
the worst portions of the cable would have been discovered and cut 
out, and it is quite within the range of possibility that the cable 
would have been working at the present time. Anyhow, those who 
condemn the size of this conductor would do well to explain upon 
what principle the cable crossing over to France has a conductor 
quite as large as the Malta or Algerian cable. The real truth is 
that the question of couductors has not advanced one step. No 
amount of theoretical or mathematical calculation can come to any 
right conclusion upon this subject; and if another Atlantic cable 
was made to-morrow there woul have to be the very same amount of 
guess-work as was in the last cable. So wide is the difference of opi- 
nion amongst the most eménent electricians upon this subject, that 
in sheer cost of copper alone their difference on a cable 2,500 miles 
long is equal to £15,000, to say nothing about the gutta-percha, 
which is equal to as much more. ; 

The Red Sea cable attorded a most valuable opportunity for solving 
the question of conductors, but without a single experiment or data 
the Red Sea Telegraph Company adopted a copper conductor about 
twice the size of the Atlantic; and as their longest circuit is not 
more than 800 miles, on their own principle their conductor is equal 
to five times the size of that in the Atlantic cable, having a circuit 
of 2,400 miles. The cost of the core of the Atlantic was £40 per 
mile, the cost of the Red Sea £60. Probably a few practical expe- 
riments might have saved the Red Sea Company upon the cable 
which is already upon its way (some 2,000 miles), about £40,000, 

The importance of this question on an Atlantic telegraph cannot 
be overrated, independent of the original cost. Upon the size of the 
conductor mainly depends the speed of working. Some idea may be 
formed from the estimate that the increase of one word per minute 
in the speed of working through an Atlantic cable is equal to 
£45,000 per annum, 

Surely itis high time that engineers and electricians were settling 
these grave and important questions. In the construction of cable, 
in their insulation, in the paying-out apparatus, in their electrical de- 
partment—all has been at a standstill; nothing has been done, no 
improvements made. Instead of thoroughly understanding and 
solving the great diticulties of completing telegraph communication 
with America, they are contentedly letting the matter rest. Al- 
ready are five companies in the course of formation for Atlantic 
telegraphy; and unless these problems are solved, the next 
Atlantic cable will have the same amount of guess-work, with the 
same inevitable ruinous results. : ELEcrRO. 

March 14, 1859. 








STEAMSHIP IMPROVEMENT. 

Str,—I have read with unusual interest the excellent article on 
steamship improvement that appeared in your impression of the 4th 
inst. It is in point of fact a most singular exposition of my own 
views as expressed in the specification of my patent for “ Construct- 
ing and Propelling Vessels,” No. 14,130, May 22nd, 1852, a copy of 
which, together with a pamphlet on the same subject, I have for- 
warded to you. I most cordially agree with you it is much to be 
regretted that, commercially speaking, swift steamers have hitherto 
proved failures, and I am quite of your opinion that this is attri- 
butable, in the tirst instance, to the unnecessary cost of hull and 
machinery, to there being so little room available for the stowage of 
cargo, owing to the undue size and weight of their engines, boilers, 
&e., together with the immense quantity of coal which they are 
obliged to carry, and to the great loss of power resulting from the 
inefticent manner in which it is applied. I believe, however, that it 
is quite practicable to build swift steamers which shall successfully 
compete with the most eflicient sailing vessels, and I think that this 
desideratum is to be attained by the form of hull and the arrange- 
ment of boilers, engines, and propellers that Irecommend. My views 
with regard to marine boilers are precisely those you so ably advocate, 
and which have been recently endorsed by C. Wye Williams, Esq., 
in his excellent letters in your columns. You will perceive, on 
reference to my specitication, that my boilers are multitubular, and 
that I propose, wherever practicable, to fire from both ends. This 
arrangement, amongst other advantages, possesses that of enabling 
me to dispense with coal trimmers and some of the stokers, as I tire 
directly from the bunkers, which are so constructed as to add 
enormously to the strength of the ship, and to be most convenient 
for coaling. You will also see that I propose to work expansively 
with steam of at least 100 Ib. per inch pressure, and to use the ex~- 
haust steam to assist the draught in the chimney, and to promote 
ventilation through my patent hollow rolled beams which I use to 
support the decks. These hollow beams will, in my opinion, ere long 
be in general use, as they not only combine strength with lightness at 
comparatively small cost, but may be used advantageously to ex- 
tinguish fire, through the agency of steam, without involving the 
necessity of a separate arrangement. 

With your remarks respecting the prevention of incrustation by 
continually “ blowing off,” I entirely agree, as I think that the little 
loss of heat entailed by such a plan will be more than compensated 
for by the water being left in a far better state for absorbing it. 
though in my specitication I did not (through want of time) go fully 
into the subject of “surface condensation,” you will observe that it 
has not altogether escaped me, and I feel confident that my plan 
would prove singularly simple and efficient, occupy but little space, 
and be attended with but trifling expense. I advocate the use of 
two screws of a peculiar form. These I propose to drive by two 
pairs of small light engines, whose frames would, according to my 
plan, be exceedingly light and strong, being constructed of wrought 
iron or steel, and forming, in fact, part and parcel of the ship's hull. 
These with their boilers would, from their reduced size, be much 
lower than is usual, where, in addition to other advantages, they 
would serve as ballast and occupy less space. By the use of two 
small screws | obtain a larger area (taking them together) for pro- 
pulsion than is given by any single screw now in use; and I am 
enabled properly to submerge them. They are handier, less costly, 
may be more easily repaired or replaced when broken, and in the 
event of any accident happening to one screw or pair of engines (as 
in the case of one of the steamships of the Galway line a_ few weeks 
since), I have still the means of propulsion left, at a small reduction 
in speed. My screws differ in form considerably from those now in 
use, inasmuch as they have each four or five wrought iron vanes 
bolted or rivetted to large naves, so formed as virtually to become 
pointed terminations of the keels, dispensing entirely with the stern- 
post and auxiliary stern-post, whose resistance to the vessel’s pro- 
gress is so enormous that in one case I calculated it to exceed 200 
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effective horse-power. You will observe that I employ two keels, to 
which these screws are attached, an arrangement that not only con- 
tributes greatly to the general strength and firmness of the struc- 
ture, but, in the opinion of many, will give greater stability, and 
reduce that propensity for rolling so injurious in its consequences to 
ships of the merchant service or navy. The advantages conferred 
by the application of two keels when taking the ground by accident 
or otherwise, are too obvious to need comment. 

By this arrangement I am also able to place the rudder (I prefer 
a balanced rudder) either before or abaft the screws, as may be de- 
sired; whilst, owing to the absence of the stern posts, together with 
the peculiar form of screw which I advocate, they cannot, by any 
chance, become fouled by ropes, &c. 

Although the form of hull which I have designed involves consi- 
derably less draught of water than has hitherto been attained in 
ships of the same tonnage, I obtain greater buoyancy from it, and 
have actually more room for passengers and cargo, whilst, at the 
same time, I effect a considerable decrease in the area of immersed 
midship section, which is generally admitted to be the great deside- 
ratum for the attainment of increased speed. I am also enabled so 
to distribute the bulkheads, &c., that I secure much greater strength 
with the same weight of iron; and I feel convinced that, taking my 
system of engines, hull, &c., throughout, a very considerable saving 
would be effected in the construction of a first-class steamer, and 
even greater economy in her maintenance. 

I am not prepared to go so far as yourself in considering the use 
of sails of such vital importance, even in long voyages, as I believe 
that when we take into account the first cost and wear and tear of 
the present masts and their appurtenances, their great weight, the 
resistance they present to the atmosphere when not used, together 
with the expense attendant upon the increased number of men re- 
quired to work them, &c. &c., it will be found that the saving of 
coal effected by the very short period during which these sails would 
be useful, will hardly justify their employment, more especially 
when we consider the great reduction in fuel consequent on the 
adoption of high-pressure steam and prolonged expansion, which, 
with you, I believe to be of the highest importance. In any case, I 
would recommend their adoption to a much more increased extent 
than at present. 

In conclusion, I solicit your careful perusal of the specification and 
pamphlet which I have forwarded, as it is impossible, in a letter, to 
give any adequate idea of the alterations I propose. I must, how- 
ever, in justice to myself state that they contain merely the crude 
outlines of my inventions, hastily drawn to secure the patent. 

Manchester, March 1v, 1859. Ricnharp Rowerrs. 


LOCOMOTIVE IMPROVEMENT. 


Str,—I have been much pleased with the perusal of your article in 
last week’s ENGINEER upon “ Locomotive Improvement,” and agree 
with you that the locomotive engine is very far from perfect. Betore 
suggesting remedies, however, we ought to make ourselves 
thoroughly satistied as to what are the defects; and, with this 
view, I should like some further explanation, either from yourself or 
some of your numerous correspondents, upon the comparative merits 
of inside and outside cylinder engines. The fourth paragraph of your 
article condemns in general terms the inside system as compared 
with the outside, and you make a bold assertion in stating that the 
outside connected engines of the London and South Western line 

“ perform a given work with a less expenditure of fuel than any in- 

side connected engines in use;” and “ that a considerable portion of 

the saving is directly due to the arrangement in question.” 

If this is really the case, what are we to think of the suicidal doings 
of the principal locomotive engineers in this country — Gooch, 
M‘Connell, Kirtley, Sturrock, Fletcher, Ramsbottom, Craven, &c., 
all of whom give an exclusive preference to inside cylinders ? Surely, 
Mr. Editor, if your statement is correct, those gentlemen will not be 
so opposed tosthe interests of their employers as to continue to per- 
petuate a system which appears to be so radically wrong; more, several 
of the engineers in question have absolutely cut up scores of outside 
cylinder engines and replaced them with inside cylinders. How are 
we to reconcile these acts with your statement? Is there anything 

yeculiar in the outside cylinder engines of the London and South- 

Vestern Railway, apart from Mr. Beattie’s patent boiler and heating 
apparatus, which can not be included in the question, as they are 
applicable to either the inside or outside system? 1 approach this 
question with no spirit of hostility or favour towards either system, 
but simply with a view to ventilate one of the most characteristic 
features of the locomotive engine. CRANK OR No Crank. 
March 15th, 1859. 

[We are obliged to our correspondent for having opened a discussion, 
which we Rave will be continued by himself and others, upon this im- 
portant subject. The mere preference of the locomotive superinten- 
dents, to whom our correspondent refers, cannot, of course, decide the 
real question at issue, especially as we may say that the fuel consump- 
tion on their respecte lines was, in 1857, viz., Great Western, 
44:1 ib. per train mile ; London and North- Western, 37°42 lb. ; Mid- 
land, 87°87 lb.; Great Northern, 31 lb.; North-Eassern, 40°66 lb ; 
and London and Brighton, 24-23 lb. ; whereas the London and South- 
Western engines consumed but 21-6 lb. per train mile. To compete 
with inside cylinder engines, the outside cylinders must be placed level, 
or nearly so, and the wheels well counterbalanced; and we suspect that 
but few engines so made have been “ cut-up” in order to introduce the 
crank azle. | 





LABOUR-SAVING MACHINERY. 

Str,—I observe that labour-saving machinery has of late become a 
very common expression in Tk ENGINEER, and it appears to me 
that you have a desire to make the public acquainted with what has 
been accomplished by machinery since the aid of the steam engine 
was brought to bear as the chief motive power; but, in perusing 
your valuable work, I find that you, like all others on this subject, 
still leave a class of artisans, who are to be met with almost every- 
where, almost entirely unaided by machinery. We have even the 
tailor, the hatter, and the shoemaker, with their labour-saving 
machines; and now you inform us that the collier has got his, while 
the hewers of stone still remain as they were in the days of Solomon, 
with this exception, that they may get a good cast-steel tool to work 
with, and a patent derrick to lift the stone to its proper place when 
wrought. But the; still have to take the mallet and chisel and 
work hard, stroke after stroke, occasionally tying a straight-edge 
(if I may so term it) to see if their work is true, instead of watching 
a machine doing it in a regular and beautiful form. But even in 
these days, prejudice is the chief obstacle to this; although, when it 
is accomplished, every one, whether he belongs to the craft or not, 
may consider himself a freemason. Stone-planing machines have 
been regularly at work for twenty-five years in the county of For- 
farshire; and at the present time some twenty or upwards are at 
work, dressing yearly about 1,000,000 superficial feet of paving. 

In Renfrewshire there are several at work, in Gloucestershire 
there are two, and other places; but all of these are simply for 
dressing flags, and can scarcely be termed iron masons. But as you 
have rermarked that a machine is now at work cutting coal at the 
rate of 6 in. forward per minute, or 10 square yards per hour, allow 
me to inform you that there is a machine at work in Dean Forest, 
Gloucestershire, which cuts right through a solid block of sandstone 
at that speed, and is capable of cutting a block 4 ft. 6 in. deep by any 
length. But although this machine travels through a block at 6 in. 
per minute, or, with a 3-ft. stone, say 30 ft. per hour = 90 ft., which, 
multiplied by 10, gives 900 for a day’s work, by calculation, whereas 
practice proves 300 to be a good day’s work, I should consider, 
were you to divide your figures by 2 for a year’s work of the 
coal machine, you would be nearer than calculating, as you 
have done, in full. But simple machines working even at that 





speed will in many places be valuable; and so also would the 
stone-cutting machine I have referred to, only it must be moditied 
to suit the work intended; and were such then brought to act 
where there are heavy contracts, such as the Penarth Docks, &c., 
the saving would indeed be great, and the iron mason, if he got fair 





play, would at once gain a footing, which, I am certain, he would 
make good. But as far as the working of ashler, &c., is concerned, 
it seems to be athing looked upon as impossible ; and how to account 
for it I know not, unless it arises from the failure of a few machines 
which have lately been patented for that purpose, amongst which 
was a Yankee machine, erected in Glasgow at a great expense, some 
seven years ago, for the purpose of dressing sandstone for building 
purposes, &c., and which, had I seen in a pianoforte ware-room, | 
should scarce have distinguished it from them but for its magnitude, 
its working parts being even more numerous. There was also a 
description of one in Tur ENGINEER some two years ago, which, at 
the time, appeared to me to be more fit for a drawing-room than a 
pavement quarry. As far as I recollect, it was intended to dress 
Caithness pavement ; but as I have not heard of it since, I should be 
glad to learn whether it has been of any use or not. Caithness is one of 
the first places in Scotland for flags ; and, as yet, I believe they have 
no proper planing machinery, and I can assign no other reason for 
it than this, viz., the Caithness pavement in many places pushes out 
the Forfarshire ; and were it planed, it would do so much more. And 
the Forfarshire pavement-merchant takes good care to let it be 
known that his machine is no use to dress Caithness pavement ; but 
were they to try it for themselves, as I have done, | think they would 
tind it different. There are also many more quarries, both in Eng- 
land, Scotland, and Ireland, which produce stone capable of being ad- 
vantageously wrought by machinery. Many of the beautiful lime- 
stones of Ireland would be very easily wrought; but easiest of all, 
and perhaps most protitable, would be the Portland stone, which 
would work like wood, all but the flints. 

I may also mention that there is a machine at work in Aberdeen- 
shire for no other purpose than cutting ridge stone for houses out of 
very sharp gritty stone. I have seen this machine cut upwards of 
40 ft. run out of the stone in three hours—one of which was only 
yxths thick a side. Should you think these remarks worthy of a 
place in your journal, I shall feel obliged. Geo. Hunter. 

Coleford, March 14th, 1859. 


RIFLED ORDNANCE, 


Smr,—Much has been said and written lately about Armstrong's 
grooved rifled cannon, and the fact that they have proved so 
superior to the old smooth bore-pieces in range and accuracy has 
created a great sensation. Lut, after all, it has in reality been a 
repetition on a larger scale of a comparison already made. Smooth- 
bore ordnance are but great sisters of Brown Bess: the Armstrong 
‘gun is a great grooved rifle. Now, all other conditions being equal, 
we must bear in mind that great guns ought to shoot as well at long 
ranges as smaller ones at proportionally shorter distances. At very 
short ranges a small ritled pistol-barrel shoots very accurately ; at 
longer ranges the rifled musket, with its increased charge, also 
shoots with great accuracy; and there seems no reason why, by 
enlarging the barrel still further, and using greater charges and 
heavier projectiles, equally good shooting should not be obtained at 
proportionally increased ranges. So far, then, there seems nothing 
new in principle in the large grooved barrels that are now applied 
for rifled cannon, and the results obtained are such as might have 
been expected from the use of the enlarged barrel and projectile. 
But, in practice, for very long ranges the projectile will require to be 
more than proportionally increased in weight to give it the mo- 
mentum necessary to make it effective. The question then arises, 
how is this to be done. If a other conditions remaining the same 
the diameter of the projectile be increased, it offers greater resistance 
to the air, and its line of flight becomes less level and true. If the 
length of the shot be increased, the projectiles have a tendency to turn 
over in their flight. The bullet used in the service with the Entield 
rifle is (282), not two diameters in length, and the piece will not shoot 
bullets much longer; and it was found necessary to use projectiles 
proportionally still shorter for the Lancaster cannon, as longer ones 
would not fly straight. The necessity of using a short bullet com- 
pelled the adoption of a comparatively large diameter, 577 for the 
bore of the Entield ritle in 1853, and in that respect it labours under 
an acknowledged disadvantage. 

Various plans have been tried ineffectually for making long pro- 
jectiles tly steadily by altering their shape, or making them of com- 
pound metals. Wings, moveable and fixed, have been appended to 
them, and grooves of all shapes have been cut on the surfaces, Mr. 
Whitworth, in his treatise on Rifled Arms, says, that at the com- 
mencement of his experiments he was desirous of trying to shoot 





long ——- from barrels ritled with the turn adopted for the 
Entield rifle, 1 in 6 ft. 6 in. With this slow turn, he tried various 


shapes and combinations of metals, so as to place the centre of 
gravity more or less forward; but all the long projectiles turned 
over as soon as they were fired, because, Mr. Whitworth says, the 
rotation was not sutticient. He then simply tried the effect of using 
barrels rifled with a much quicker turn, and found that he could fire 
projectiles of any requisite Length. 

The principle that increased length of projectile may be compen- 
sated for by giving it increased rotation, appears to be new. It has 
not been before established, nor am | aware of any treatise on rifled 
arms in which it has been propounded. It otlers, however, an easy 
means of enabling shot of any length to be fired, if the barrel be 
rifled in such a way that a quick turn may be advantageously ap- 
plied. As, however, this is a most important point, and its conside- 
ration would lengthen this communication to too great a degree, I 
pe to consider it in a subsequent letter. But before concluding, 

should remark that quick rotation, besides enabling long shot to be 
fired to great distances, increases enormously the destructive powers 
of the projectile. It, toa great extent, affords an answer to the ob- 
jection made by Mr. Sidney Herbert, that the elongated shot makes 
ut a small hole in a ship's side; for the rapidly-revolving shot tears 
and shatters the timbers through which it passes, leaving a compa- 
ratively larger and much more irregular orifice than the old round 
shot. The effect of a half-spent rapidly rotating projectile entering 
a crowded ship, and rebounding from cannon breech or ship’s timber 
from side to side, would be something terrific to contemplate. 

London, March 17, 1859. An AMATEUR RirLemMan. 





THE TUBULAR SYSTEM. 

Sir,—In your last number, page 170, your correspondent, “A Sub- 
scriber,” under the above heading, asks me, “ whether, at the trials 
on the Liverpool and Manchester Railway, I did not notice a little 
competing locomotive, called the ‘Novelty,’ by Braithwaite and 
Ericsson; and whether I was not aware that the boiler of that engine 
was tubular, not multitubular.” Being intimate both with Mr. 
Stephenson and Captain Ericsson, I took a lively interest in the pro- 
gress of the locomotive. Your correspondent, however, is mistaken 
in calling the boiler of the “ Novelty” a tubular boiler. In the 
sense in which the tubular system was applied in Stephen- 
son’s boiler, and subsequently in other boilers, the ‘“ Novelty’s” 
boiler was, correctly speaking, a flue boiler, with a single flue 36 ft. 
long, and through which the entire products of combustion passed 
to the chimney. 

It is true, that flue was of such small dimensions, being but 
4 in. diameter, that it more resembled a tube than a flue. Its 
application, however, was so distinct from that of the so-called 
tubular system, that they do not admit of any comparison. In the 
“ Novelty’s” tube or flue, the entire products from the furnace passed, 
in an undivided state, through it to the chimney. In the tube 
system, as now applied, these products are made to pass through 
hundreds of tubes, and divided into so many smal! streams, and by 
which the heat is so attenuated as seriously to counteract its 
intluence. The great success of Stephenson's engine, the ‘ Kocket,” 
was not from the effect of the tubes, but from the great draught 
caused by the steam passing up the chimney, in which it appears 
for the first time to have been rightly applied. In the “ Novelty” 
the steam passed directly from the cylinder to the air, the furnace 
being urged by a bellows. 
diameter was wholly unequal to the discharge of the products from 


the coke fire, unless under the influence of a strongartiticial draught, | 


as inthe “Rocket.” How far that 4-in. flue might have succeeded 


It is manifest that a flue of but 4 in. | 


| had the exhaust principle of the chimney jet been applied, it is im- 
| possible now to say ; but that it would have been to a great degree 
improved I have no doubt. C. Wyre W1iLLiAMs, 

| Liverpool, March 15, 1859. 

OSCILLATION IN INDICATORS, 

Sin,—I beg to differ from your correspondent, Mr. W. Gill, respecting 
| the serrated outline of a diagram, which he states arises from the 
| oscillation of the spring of the steam-engine indicator. No doubt 
| there is an oscillation or tremulous motion of the spring ; but this is 

not to be ascribed as a fault in the instrument, but from an imperfect 
arrangement of the engine-valves. The diagram shown by your 
correspondent is an extreme seldom to be met with; but it is quite 
clear to me as to the cause of it. The projection of the steam corner 
clearly shows that the admission of the steam upon the piston is too 
sudden, causing an unnecessary strain upon the engine, without any 
additional power gained. I have had the management of engines 
running 75 strokes per minute, with a pressure of steam upon the 
piston 65 Ib, to the square inch. In the diagrams taken from such 
nes, the steam-line has been steady, and the corners of the 
grams properly rounded, 

I have taken my indicator to other engines where they were running 
at less speed and less pressure of steam, and the steam-line of the 
diagrams taken has been a zig-zag, nearly equal to those furnished by 
your correspondent, the corners square, showing the state of the 
valves; thus giving a faithful delineation of imperfect valve-setting— 
not the fault of the indicator, but the fault of the steam being im- 
properly admitted upon the piston of the engine. 

Your pages will not admit of me to enter fully into the matter; 
therefore, 1 will refer your correspondent to a work—“ The Steam 
Engine Explained by the Use of the Indicator,” in which he will see 
the subject fully treated, and practical examples given. I will quote 
one or two remarks from its pages :— 

“A mistaken opinion exists amongst engineers as to the cause of the 
irregularity which the diagram exhibits. Many suppose that the 
irregularity of the figure is caused by the irregularity of action in 
the indicator, arising from a want of correctness in the working 
parts, or from the spring of the instrument being too weak, . . This 
extra pressure at the beginning of the stroke, top and bottom, has a 
very injurious effect upon an engine, and is the cause of more break- 
downs than almost all other causes put together. Were the art of 
valve-setting more fully understood, so as to judiciously apply the 
pressure of the steam upon the piston of the engine, we should seldom 
hear of engines being stopped to repair break-downs, which are now 
of constant occurrence from the causes just explained.” 

There are many other portions [ coum extract on this particular 
subject ; but I hope these are sutlicient to bear me out in proving that 
the undulating lines in a diagram are caused by imperfect valve- 
setting, and which I respectfully state is so with your correspondent’s 
engines; and if he would follow out the advice yziven in the treatise 
betore-named he would soon see an improvement in the working of his 
engines, 

Manchester, March 15th, 1859. 
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THE PATENT LAWS, 
Str,—The sentiment tot homines tot senten/ia appears to be veritied 
by the patent reformers, every one having his own proposals to 
make all right, without further denial or question. But although 
we are told that in the multitude of councillors there is safety, yet 
I cannot think that this multitute of counsels is at all conducive to 
that unanimity, without which we shall never make any progress in 
patent law amendment; and 1 would therefore suggest that it would 
be better for each party to put aside his penchant in favour of his 
own crotchet, and join cither the Manchester Association or the 
| London National Patent Law Amendment Association, agreeing to 
; work on some broad, comprehensive, and detinite basis; for without 
combination and concord, it is useless to expect that the Chancellor 
| of the Exchequer will give up his stamp duties, or the Commissioners 
| of Patents do anything to benetit inventors. 
If the efforts of patent law reformers is to effect any practical 
good, let them, above all, keep in mind, not only what is sound in 
theory, but also what is practicable. Now, having been profes- 
| sionally engaged on patent matters, and an advocate of patent 
| reform for some fifteen years, having been connected also with the 
| movement of 1850 to 1852, and a witness before the Government 
| and Parliamentary Committees, | have been induced to consider the 
following as primary points of patent law reform :— 

Ist. Preliminary protection at little or no cost (not more than a 
few shillings at the utmost). 

2nd. The power of checking fraudulent and improper patents by a 
cheap and well-regulated opposition system. 

3rd. The maintenance of patent rights by a cheap and more 
certain system of conducting litigation on patents. ‘To all which, I 
may add, that | am inclined to consider that those parties who have 





bad or useless inventions should be induced to give them up as soon 
as may be; thus removing obstructions from the path of those 


who have practical improvements, with which their patents may 
probably interfere. Mr. Richard Roberts would appear to be inimical 
to my two tirst propositions—he wants no preliminary protection and 
no opposition: but if he wants not preliminary protection, there are 
many inventors that do want it. First, because having conceived 
and cogitated over an invention, they find they cannot try it (and 
without trial, are too wise to feel convinced of its utility); for this it 
must be placed in the hands of some ingenious artisan, who might 
(if unprotected) pirate the idea; or it may be that it is necessary to 
try the invention in public, in which case preliminary protection 
is still more necessary, Secondly, because inventors being usually 
poor men, require time to procure even £10 or £15, 
Patent-oflice, Strand, 14th March, 1859. F, W. Campin. 


RECTIFICATION OF THE CIRCLE, 
Sir,—Being much interested in any proved figure which will give 
the greatest approximation to the circumference, and having 
examined pretty closely Mr. Walker's remarks on, and “ Old 
Engine’s” calculations of the line BW, I am induced to offer the 
following, which will, perhaps, give as far as “ Old Engine’s” cal- 
culations afford a more fair and detinite account of Mr. Walker's 
greatest approximation than it has yet received, first remarking that 
BW, first case, equals 3784960; BW second equals *3778059; 
BW third equals +3781450, and the sum of the other lines equals 
5-95URB411 (see Nos. 163 and 164). The first case of BW is too 
long for 5905083411 by nine-eighths of the difference between 
BW, first case, and BW, third case, i.¢., between *3784960 and 
*3781450; one-eighth of the difference between these two numbers 
equals ‘0000438, and nine-eighths equals 0003942; now BW first 
case, <¢., *3784960 minus “0005942, equals *8781018, and 5°905083411 
plus *3781018, equals *2*31*52 which, divided by two, equals 
| 3°1415926; so that by “Old Engine’s” own showing, the result is 











true to the seventh decimal of the received ratio, and I think as a 

pubiic duty he should have liberally acknowledged this; but perhaps 
he is only waiting to give a more exact and extended calculation of 
Mr. Walker's lines. The construction of the figure, as in No. 164, 
is simple enough, but the following is a little more compact. I may 
here observe, that one-eighth of a straight line is easily understood 
to be a half of the one-fourth of it. 

Let P’ be the middle, M and D the ends of the radius; on PD 
construct an equilateral triangle PDB, and join BM. Produce 
DB, till BX the produced part equals BM, plus BD, and join PX, 
| cutting BM in ( from M; draw a line to the middle of ?Q, make 
| ZM one-half of this perpendicular line plus seven-sixteenths of the 

difference between the one-half and (the distance from P to the 

middle of MB) one-fourth of the radius, and join ZB, cutting PQ 
in W. ‘Then BW plus the three sides of BPM, plus the three sides 
of DPX, or BW plus the three sides of PDX, plus BQ and the 
three sides of PDB equal the circumference of a circle whose 
radius is DM. N. 8. L. 
Birmingham, March 14th, 1859, 











186 


TILE ENGINEER 








Marcu 18, 1859. 





<——— 





GODEFROY’S 


in i i 


al iy 


] i 


a 


Pp. 


Ht 
. 
a“ u 


il 

















i 





Tis invention, by VP. A. Godefroy, of New North- road, Islington, 
London, consists, fir rstly, in divesting gutta yearn of impurities | 
by means of certain machinery applicable thereto; secondly, in 
insulating telegraphic wire more perfectly than hitherto. 

Fig. 1 is the driving end view of the granulating machine; Fig. 2 
side view; Fig. 3, front view of granuls ator or rasp; Fig. 4, side 
ele ow agg of coating or covering machine ; and Fig. 5, plan view of 
Fig. 

ihe part of the invention relating to the cleansing of gutta percha 
is described in Figs. 1, 2, and 3, where it will be seen that A, A, is a 

case or chamber, wherein is placed the gutta percha, the corners of 
the said chamber being used only, the centre part not obtaining the 
same friction. From thence it is forced by hydraulic, steam, or 
other power, inst the granulator or rasp B, B, the said rasp 
reducing the gutta percha to shavings or small particles, whereby 
the impuritie $ are separated and washed away, falling into a tub or 
tank C, being previously washed and thrown off the granulator or 
rasp B by a tiow of water issuing from a semicircular pipe D, The 

















FANE’S IMPROVEMENTS IN 
SEWAGE, &e. 
Tus is an invention ot R. G. C. Fane, Esq., of Upper Brook-street, 
and consists in construe sine inte reepting wells beneath sewers and 
drains, and in placing in them receiving vessels, perforated on the 
sides and at the bottom, to receive the sewage matter; in erecting a 
stop-bridge in the sewer on the further side of each well; in provid- 
ing a passage upwards from each well through the bridge; and in 
providing suitable openings from the surface of the earth to the 
sewer, capable of being closed or sealed, through which to get at, 
remove, and replace the receiving vessels. 

Sewage flowing down drains and sewers will fall into the receiving 
vessels, from which the liquid portions will escape through the per- 
forations, and rising through earth, charcoal, or other filtering and 
purifying agent or not, as actual experience may prove to be desirable, 
will again tlow into the drain or sewer through the passage in the 
stop-bridge. The solid matters will remain in the receiving vessels, 
which when full will be raised up through the openings above the 
drain or sewer; but before being taken directly out from the openings, 
Mr. Fane recommends that they should be allowed to rest upon a 
grating or other contrivance provided for the purpose in the openings, 
there thoroughly to drain. a fresh vessel whe Hse at the bottom 
of the well to receive the sewage matter. Every well would thus 
require three receiving vessels, one at the bottom of the well, one in 
the opening to drain, and a third to replace that at the bottom of the 
well, which would be raised up to « om when full, while that which 
had drained would be removed. 

The well should be constructed in any suitable place in the course 
of a public sewer, from the surface of the earth through the sewer, 
to a convenient distance, say 5 ft. or 6 ft. below it. The diameter of 
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the well will be matter of judgment, having regard to the necessity | 





| gutta percha, as it falls into the tub or tank C, is kept in continual 
commotion by means of an agitator within the tub or tank C worked 
by bevelled wheels, as shown; the gutta percha is then taken from 
the tub or tank and submitted to the mastic ator, it is then taken 
os required for telegraphic purposes) to the machine, shown at 
Figs. 4 and 5, where it will be seen that the electric wire F is passed 
between two cylinders G, G, the wire being previously subjected to 
a high temperature, this being ran essential feature in this mode of 
insulation. The cylinders G, G, are tilled with gutta percha, and 


| are jacketted or encased for the purpose of heating . the interiors 


thereof with steam; it is then foreed by hydraulic, steam, or other 


| power, into a cone H placed at the he ad of the cylinders G, G, the 


said cone having a die at its head the size of the covering or ‘coating 

of gutta percha, It is then passed between grooved ‘rollers I, I, 
which compress the gutta percha, at the same time driving the 
atmospheric air out and making the wire adhere firmly to the gutta 
percha, from thence it passes “into a tank of cold water K, which 
sets it and renders it perfectly rigid. 


which will exist of sending scavengers down for the purpose of re- 
pairing, cleansing, &e. Probably the most convenient diameter 
would be from 4 ft. to 5 ft. The well should be divided into three 
compartments, A, B, and D, as shown in the illustration. Com- 
partment A should be separated from the one below by a wooden 
cover a, resting upon ledges 4, 6, in the framing of the well. The 
object of this compartment would be to contain any deodorising 
substance such as common earth or peat charcoal, and thus prevent 
the rising of any offensive exhalations from the well 

Compartment B would form a place where a vessel C full of moist 
sewage raised from the bottom of the well might be placed and left 
to drain itself, between its removal from the bottom of the well when 
full, and its ultimate removal to the country. This compartment 
will also have ¢, on which the vessel full of sewage will 
rest by means of « bar passed through brackets at the bottom of each 
vessel. Compartment D will be the bottom of the well; it should, 
of course, be water-tight, except at an oritice near the top, presently 
to be described. There must be an iron peg E, or something of the 
kind, so fixed at the bottom of the well as to tilt up a vessel C placed 
in it in such manner as make its edge lean against the side of the 
well down which the sewage will fall, and thus catch the sewage. 
It me ay te nd to further the obj yject of cate hing the sewa; re if a small 
stone or iron trough I, or similar contrivance, were so ‘pl aced as to 
force the sewage a little forward, and make it fall into the vessel C. 
There must also be a stop-bridge G, 5 in. or 6 in. high across the 
lower part of the sewer, to stop the descent of the sewage down the 
sewer except in times of storm; and, lastly, there must be a small 
oritice F, 2 or 4 in. in diameter, a little w ay down, say, 


ledges ¢, 








say 2 in., 3 in., 
4 in., 5 in., or 6 in. down com partment I) of the well, and opening | 
upwards to the lower part of the sewer just below the stop-bridge. 


The effect of these arrangements it is conceived will be that as the | Jat. 4-15 


solid and liquid sewage falls from the upper side of the sewer into 
the well, a corresponding quantity of comparatively pure liquid will 
rise from the well through the orifice F, F, F, and go down the sewer 
beyond the stop-bridge G, and the result will be that by degrees the 
solid sewage will accumulate in the vessel C in the well, whilst the 
liquid passes forward. The solid may then easily be raised by 
ordinary lifting contrivances, and then removed to the country and 
sold as manure. Under the above plan, the whole of the solid 
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sewage wou 4 probably be intercepted, and would sink into the vessel 
in the well; but if, contrary to expectation, part should rise through 
the orifice, it would only proceed a little way down the sewer, before 
it would be intere epted at the next well. 

The vessels C, C, for each well, all properly fitted to size, it would, 
probably, be found convenient to have of galvanised iron. They 
should be perforated with small holes in all directions, to allow 
liquid sewage to pass through them, whilst the solid was detained ; 

and each should have a bar of iron across the top to facilitate the 
raising them to the surface by a hook, and other ordinary lifting 
contrivances. 


SIMONS’ CASTORS FOR FURNITURE. 
PATENT DATED 5TH JuLy, 1858. 

Turse improvements, by Mr. Edward Simons, manufacturer, of 
Birmingham, relate principally to ball castors, that is, to castors in 
which a sphere of metal or other hard substance is employed instead 
of the roller or bowl of the ordinary castor. The sphere is enclosed 
in a hemispherical cup, and prev ented from falling out by means of 
a ring screwing into the mouth of the cup, or by the mouth of the 
hemispherical cup being turned inwards. 





Fig. 1 of the accompanying drawing represents, in vertical section, 
a ball castor constructed according to this invention. a is the sphere 
or ball supported in the hemispherical cup }; ¢ is a small roller fixed 
in the neck d at the top of the cup 4, the axis e of the said roller ¢ 
being fixed across the neck d. The roller c has a concave figure. 
The inventor sometimes mounts the cup or socket in w vhich the 
ball or sphere works upon a horizontal arm, turning upon the leg of 
the furniture instead of mounting the socket directly upon the leg 
of the furniture itself. 

Fig. 2 represents, in vertical section, a castor. The cup or socket 
pis supported upon the arm g, attached to the lower end of the fur- 
niture legr. The socket p has motion upon the axis s in the arm 4, 
and the arm q has motion about the axis ¢ upon the leg of the furni- 
ture. The arm q thus turns upon the leg 7, and the soc ket p turns 
upon the arm q in addition to the motions of which the ball or sphere 
is capable. 


PILBEAM’S BRADAWL SCREW, 
PATENT DATED 19TH AvGusT 1858. 
Tus is an invention of Mr. Alexander Pilbeam, architect, of No. 2, 
Lonsdale-place, Notting- hill, and the 
66.0. figures show the screw terminating 
with an end similar to the bradawl; in 
use it merely requires to be struc *k with 
the hammer down to the end of the 
bradawl part and commencement of the 
screw: the screwdriver must then be 
applied to turn it, and it will be found 
to penctrate the wood as quic kly, if net 


quicker, than the ordinary screw, 
which requires a hole to be made for it 
first, and is much more — :as the 
fibres are broken away by the brad- 
awl part they arrange themselves be- 
tween the threads of the screw; and it 
will also be seen that by being able to 
use the screw direct, one half the 
labour is saved. They can be made 





of all sizes, and applied to hooks, 





studs, and rings, and anywhere where a screw is necessary. 


Gvavxo Istanps.—The following are the guano islands in the 
Pacitic worked by American companies :—Howl ind’s, lat. 0°50 N., 
lon. 176°33 W.; hristmas’s, lat. 1°58 N., lor 38 W.; Malden’s, 
S., lon. 155°0 W.; Arthur's, lat. lon. 17 65 W. 
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GREAVES’ 


IMPROVEMENTS 


IN CONSTRUCTING STREETS, 


PATENT DATED 2Npv Avoust, 1858. 





ROADS, AND WAYS. 








Iv this invention, by Hugh Greaves, of Westminster, the foot pave- | 


ment is formed of openwork plates or grids of cast iron, supported 


in such manner as to leave a space beneath, along which the pipes | 


for conveying the gas and water supplies may be conveniently laid, 
and which will receive the mud, &c., which may fall through the 
openings from the upper surface of the pavement. 

The curb, which is also formed of cast-iron, is constructed in the 
form of a hollow channel or pipe, having openings along its sides to 
admit the surface water from the roadway and foot pavement, and 
communicating at short intervals with tanks sunk to a lower level 
for the purpose of receiving the more solid matters which may be 
carried off with the water. 

By these arrangements the storm or surface water may be kept 
comparatively pure, and conveyed, as required, apart from the 
sewage of dwelling-houses, &c., which it is proposed to run into 
suitable tanks, situated at intervals along the fing of road, and from 
thence to pump it up into pipes, supported on columns along the 
centre or sides of the road. This pipe or pipes being made to carry 
a line or lines of railway (accessible at intervals, by steps or other- 
wise, from the street level) upon which carriages may travel for the 
purpose of relieving the road below from a portion of its traffic. 

Fig. 1 represents a transverse section of rather more than half of 
the line of roadway and foot path; Fig. 2 a side elevation, and 
Fig. 3a plan of part of the same. « represent the foot path, con- 
structed of openwork grids of cast iron, and partly supported upon 
pipes 4, laid along the space c, and used for the conveyance or dis- 
tribution of gas and water supplies, as along for the conveyance of 
telegraphic wires. The outer edges of the plates or grids a rest upon 
and are supported by the channel curb d, having openings e along 
its inner side, whereby the drainage, &c., from the space ¢ may find 
its way into the channel; similar openings being also formed at the 
opposite side thereof, for the admission of the surface drainage from 
the carriage way g. The surface h beneath the footpath may be formed 
of concrete, asphalte, or other similar non-absorbent substance, and 
the rain or storm water from the adjacent buildings may either be 
delivered thereon or may be conveyed by pipes 7, direct into the 
channel d, as found most desirable ; 7, 7, are moveable lids or covers, 
situated either at intervals or otherwise extending along the entire 
length of the curb or channel, for the convenience of ready access 
thereto for the purpose of cleansing, &c., as required ; 4, k, are tanks 
sunk below the level of the channel, and provided with similar con- 
venient means of access for the purpose of collecting the heavier 
matters carried off by the Crainage. The curb d may be cast so as 
to answer the purpose of one rail of a tramway ; the corresponding 
rail, formed also as a drain pipe or channel, being laid along the 
carriage way at 1; m, m, are columns (situated along the central part 
of the carriage way) carrying pipes x, n, having the rails 0, 0, formed 
upon or attached thereto, and constituting a road or way available 
for the purpose of passenger or other traflic. 





HILL’S IMPROVEMENTS IN MAKING JOINTS FOR 
CONNECTING PIPES. 
PATENT DATED 20TH JuLy, 1858. 
To join two lead pipes together, according to the invention of J. C. 
Hill, of Kentish Town, they are scraped clean and their ends inserted 
into a collar or short piece of lead pipe of larger diameter. A com- 
pressing tool is then applied to this collar, the tool being a cylindrical 
iron case or box which confines the collar, while an iron punch or 
collar is forced into one end of the case, so as to compress the leaden 
collar and force it into close contact with the two pipes. The com- 
pressing tool is then removed, and the joint is made. The compress- 
ing tool may be made to take to pieces to facilitate its removal. 
Joints may thus be made when the pipes are full of water or other 
liquid, and even when the water is exposed to pressure and is squirting 
out at the junction. In some cases, or when an excessive pressure is 
to be applied, a short piece of iron or other pipe may be placed 
within the two pipes to be joined, so as to support them while the 
joint is being made, and if it be required to preserve the full water- 
way in the pipe the ends of the pipe may be enlarged for the 
reception of this short piece of pipe. Iron and other pipes are joined 


in a similar manner, by applying a collar or short tube of lead or | 


tin or other compressible metal over the junction, and compressing 
it with a compressing tool. A shorter piece of iron pipe may be 
placed under the lead collar if desired. 
ig. 1 is a plan, partly in section, of the apparatus for compressing 
the collar. ‘i 
of the same, with the collar and two lead pipes to be joined. A and 
B are the pipes, and C the collar; D is an iron or steel tube which 
encloses and confines the collar C while it is being compressed; E is 
another tube which encloses the tube D, and which is used without 
the tube D for making joints on pipes of a larger diameter; F is a 
short tubular die which enters one end of the tube D, and G is 
another tubular die which enters the other end of the tube D. The 
tubes or dies D, E, F, G, are each divided longitudinally into two 
pieces, so as to admit of their being removed from the pipes and 
collar after the joint is made. When in use they are clasped or con- 
fined by two pair of hinged jaws H, I, and K; L, which are closed 
upon them, and secured or forced together by screws at h and k; M 
and N are two plates of the form shown in Fig. 4; the plate M 
receives the die F, which has a shoulder or flange against which it 
bears ; the plate N receives the die G, and bears against a shoulder 
on it in a similar manner. O and P are two screws or bolts which 
pass through the plates M and N, and are fitted with nuts Q, R, 8, 
The bolt O forms the pin of the hinge of the jaws K, L, and has 
@ square part at 0, which lies in a square groove in the jaws H, I, 
which prevents the bolt from turning round when the nuts are 
screwed up. In like manner the bolt P forms the'pin of the hinge of 
the jaws H,J, and has a square part at », which lies in a square 
groove in the jaws K, L. 
The mode of using this apparatus is as follows :—The lead collar C 








Fig. 2 is longitudinal, and Fig, 3 is a transverse section | 





is slipped over one of the pipes A, and the two pipes are then 
brought together and the collar C is slipped over the junction. ‘The 
ends of the pipes A and B should be previously cut square and 
smooth, or one may with advantage be trimmed to a conical form, 
and the other to a hollow conical form, so that the one may enter 
slightly into the other. The collar C being slipped over the junction, 
the apparatus with the jaws open, and the eer parts of the dies 
and tubes in the places, as shown in Fig. 1, is placed under it. The 
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upper parts of the dies and tubes are then placed over the others, so 
as to enclose the junction, and the jaws are then closed and screwed 
firmly together. If the collar is made a little larger in diameter 
than the divided tube D it will be compressed or partially com- 
pressed upon the tubes by screwing up the jaws. The nuts Q, R, S, T, 
are then screwed up, and the dies F and G are thus forced into the 
ends of the tube D. The collar C being confined by the tube D 
becomes shortened and thickened, and of smaller internal diameter, 
It is thus forcibly compressed upon the pipes A and B, and forms a 
water-tight joint. The nuts are then unscrewed and the jaws are 
opened, and the dies and tubes are removed; the joint is then 
finished. 





Furnace VENTILATION FoR Mrines.—A lecture on this subject 
was delivered a day or two since at the School of Mines, Nelson- 
street, Bristol, by Mr. M. Fryar. ‘The lecturer said the furnace, in 
his opinion, was not only as safe, but more economical and efficient 
than any other means which had hitherto been used to produce 
ventilation. Where the furnace was at a distance of several hundred 
yards from the working place of the coal mine, there was little or 
no danger of an explosion of firedamp at the furnace, especially 
where several splits were reunited, after leaving the respective work- 
ing places, and at a place in the air passages considerably distant 
from the furnace, as in that case the several gases—such as carbonic 
acid, carburetted hydrogen, free nitrogen, and possibly oxonised 
oxygen—become so diffused in the atmosphere of the mine as to 
thoroughly destroy its explosive properties, and where the furnace 
was so near the working parts of the pit generating carburetted 
hydrogen as to be in danger of causing an explosion, the air from 
the workings nearest to the furnace could be passed through a drift 
leading into the upcast shaft at a distance of 8 fathoms or 10 fathoms 
above the end of the furnace drift, where the heat from the burning 
fuel would not be sufliciently great to ignite the gas. Where any 
danger of explosion would attend any portion of the air of the mine 
being brought into contact with the furnace, in many cases a portion 
of the air could be taken directly from the bottom of the downcast 
shaft to the furnace, say 5,000 cubic feet out of 50,000 cubic feet 
per minute, by which arrangement 45,000 cubic feet of air per 
minute would be used in ventilating the mine, and 5,000 cubic feet 
per minute in burning coal at the furnace. There were, undoubtedly, 
circumstances in which it would be preferable to use machinery or 
other means in the place of the furnace, but where it was impera- 
tively necessary to do so for ventilating coal mines it argued a very 
serious defect in the sanitary condition of the underground atmo- 
sphere. It was the lecturer's impression that the useful effect of the 
furnace might be materially increased by lining the furnace drift 
and upcast shaft with any compact selicious material of highly 
reflecting power, such as firebrick, or probably something less costly 
in the purchase and application might be discovered. He had, in 
commencing the lecture, intimated that the rock at the surface 
absorbed heat to a depth of about 30 yards, and probably the 











rock of an upcast shaft was influenced by the high temperature of 


PARSONS’ APPARATUS FOR {PREVENTING THE 
EXPLOSION OF STEAM BOILERS. 
PATENT DATED 9ru JuLy, 1858. 

Tis invention, by Mr. George Parsons, of 50, High street, Lambeth’ 
is intended to prevent injury to, and the explosion of, steam boilersy 
first, by insuring notice of any interruption in the supply of water 
from the feed pump; and, secondly, by preventing Injury should 
the water fail suiliciently low as to expose the boiler plates to the 
action of the fire, and also by the eseape of steam from the boiler 
when above a given fixed pressure. 














For these purposes he connec!s with the feed pipe, from a force- 


pump of the engine, a cylinder, in which works a piston; thi 
cylinder is fitted with a whistle, and has an opening communicating 
with a pipe descending into the boiler; a steam pipe from the engine 
is also connected with the cylinder at the back of the piston. The 
action is as follows:—When the feed pump is in action, the water 
therefrom will force back the piston in the cylinder, so as to cover 
the whistle and allow the water to pass into the boiler; but should 
by accident the feed pump fail to supply water, then the piston will 
be forced forward in the cylinder by the pressure of steam from the 


the air thereof to a corresponding extent; if so a large amount of | engine, so as to uncover the whistle and sound the same, to give 
heat would pass from the air into the rock during its passage from | notice that the supply has ceased. 


the furnace to the top of the upcast shaft. 


To prevent explosion from the water falling so low as to expos 
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the boiler plates to the action of the fire, and also to secure the 
escape of steam when above any desired pressure in the boiler, the 
inventor places on that part of the boiler which is most exposed to 
the action of the fire, a rising surface or cone, through which passes 
the end of a rod, secured and held in its position by a fusible metal plug. 
On the other end of the rod is placed a loose piston or valve, weighted 
down to any required pressure by means of a spring, and placed in a 
cylindrical cover (on the outside of the boiler) in which it works. 
The cylinder is made in two parts bolted together, and a padlock is 
fastened through one of the bolts to prevent the removal of the cover 
or access to the spring after it is adjusted to the pressure desired. 
The pressure on the spring is regulated by a set screw on the end of 
the rod. : : 

By this arrangement the steam is allowed to blow off at a given 

ressure by the lifting of the piston or valve, and should the water 
all so low as to expose the boiler plates to the action of the fire, the 
metal plug, which is jusible at a low degree of temperature, will 
melt and liberate the rod and piston or valve, and allow the steam 
in the boiler to escape. 

Fig. 1 is a longitudvaal section of the feed apparatus attached to a 
boiler; a is the cylisuder connected with the feed pipe b, from the 
force-pump of engine; ¢ is the piston; d, the whistle; ¢, the steam 
pipe from engine; /; pipe to supply boiler, titted with a valve g, to 
prevent back pressure; when the pump ceases to supply water, the 
piston e is forced forward by the steam from the engine, 80 as to 
uncover the whistle d and sound the same. Fig. 2 shows the above 
apparatus in longitudinal section slightly varied ; h is the feed pipe; 
i, the eyliner; 4, k, is a double piston; 4, the whistle ; m, a rod 
passing through the piston and also the end of cylinder, and is con- 
nected with a rod 2 which works the pit-cock of the force pump, so 
as to relieve the latter of atmospheric pressure ; 0 is the steam pipe 
from engine; and p the supply pipe. 








THE VICTORIA BRIDGE AT MONTREAL, 

Tux bridge was commenced in 1854 by the contractors, Messrs. 
Peto, Brassey, and Betts, and will be finished during the present 
year. ‘The force employed last season gives some idea of the magni- 
tude of the work. It consists of six steamboats, seventy-two barges, 
besides several small craft. These measured about 12,000 tons. The 
steamboats were, in the aggregate, 450 horse power. 

They were manned by .. .. «. «+ oe «+ of «+ e+ 500 men. 

In the two stone quarries were... «. we we ee swe 4 

On the various works engaged as artisans and labourers .. 2,000“ 


Total labourersand artisans .. os «se +e oe 3,040 men. 


To this strength must be added 142 horses, variously employed, 
and four locomotives ; the amount of wages being daily over £1,000. 
This small army is all under the direction of Mr. James Hodges, the 
engineer. In round figures there will be 3,000,000 cubic ft. of 
masonry, 10,000 tons of iron in the tubes; 2,000,000 rivets, each one 
fastened by a peculiar process, and 168 acres of painting; the tubes 
being painted four times in oil and colour, and each coat giving 32 
acres, ‘ 

The bridge consists of twenty-five openings, of 242 ft., with 
the exception of the centre span, which is 530 ft., hence the 
length of tube is 6,600 ft., approached by embankments, the Montreal 
end being 1,200 ft., the southern shore of 8.0 ft, which, including 
the abutments, makes a total of 9,084 {t., or 1{ miles, nearly. The 
abutments are at the base each 278 ft. long, divided into cells of 24 ft., 
with intervening tiewalls of 5ft., but at the top they correspond 
actly with the length of a tube, 242 ft. in length, and indeed are 
“arried up tothe same height, the cells being tilled with gravel. To 
resist the thrust of the ice, both the abutments and piers are 
furnished with a cutwater, which meets the pier proper 30 ft, above 
summer water, the whole height of the abutment being 36 ft. above 
summer water, the centre pier being 60 ft.; hence the bridge rises in 
a grade of | in 132, or 40 ft. to the mile, the centre span being level. 
The centre pier is 24 ft. in width, the remaining piers are but 16 ft. 
‘These dimensions are directly under the girder, for at the foundation 
the piers are 22 ft. in width and at summer water 16 ft. Trans- 
versely the piers are 33 ft. under the girder, Thus the dimensions at 
the junction with cutwater are 16 X 33 ft., but the cutwater extend- 
ing outwards to the foundation up stream makes the area of the 
course whence the cutwater is commenced 16 X 90 ft. 

!t had been supposed that the bed of the river was rock, which the 
scour of the rapid stream had kept clear from all deposit ; but it was 
discovered on the contrary to consist of boulders packed with gravel, 
and that material called hard pan, an indurated clay mixed with 
stone, varying from 6 ft. to 10 ft. in depth. Nor must we omit 
mention of the quicksand which intervened frequently. All this had 
to be taken out, so that the bed proper of the river—the rock—could 
be reached, on which the foundations had to be commenced. This 
was the crisis of the work ; for, until the masonry was above water, 
the parties laboured night and day. It must be recollected that, 
during this period, the current was running past the works at ten 
and twelve miles an hour; for, owing to the contractions of water- 
way by the cotfer dams, the speed of the river was thus accelerated. 
These dams were of two kinds, floating dams and the ordinary cotter 
dams, 

In the winter 1853-4, the first steps were taken to lay off the 
abutments and piers on the line already traced during the summer. 
This work was done on the ice, the distances being carefully measured, 
and on the centre of the pier being found, * guides” were framed so 
that a long iron rod could be lifted and let fall in the one spot, tech- 
nically called “* jumped,” until a hole was drilled into the rock into 
which a bolt was inserted and driven, By these means the precise 
centre of the pier was established within a few inches; for in all 
cases on pumping out the water from the dams the bolt was found, 
practically speaking, establishing sufficiently the position of the pier. 
it has been said that the dams were of two kinds, each having its 
advantages and disadvantages. The floating dams were, in them- 
selves, framed structures of no mean character, and consisted of two 
parts. One part, which for the moment we will call three sides of a 
square figure—the sides being larger than the head—the other piece 
forming the square. But in order to turn off the curr nt, the head 
of the square was formed of two minor sides turned to an angle up 
stream. They were carefully and strongly framed; and, being 
caulked, floated of themselves. ‘To place these dams in the proper 
position, the piece of three sides was taken by a steamboat in tow, 
and when the dam was approximately in position, determined in- 
strumentally from the shore, a sluice gate was opened, andthe water 
passing within it, it sank at the required place. The tail piece was 

subsequently towed into position. Necessarily a great margin, as to 
area, had to be left, in case of want of suecess in sinking the crib at 
the exact spot. At the foundation, the piers were 22 x 90, whereas 
the cribs were 120 < 210, which area was of perfectly still water. 
Operations could accordingly at once be commenced. A dam proper 
was constructed within this workable water, and on its completion 
the pumps were set to work. The other form of dam was the or- 
dinary cribbing of the country; and owing to the rapidity of the 
stream unusual care and tact had to be observed in its construction. 
It was commenced with some preliminary cribbing, if we may use 
the word, 20 wide and }00 long, constructed in approximate po- 
sition as to the site of the pier, and placed transversely to the 
stream above the site of the bridge. Boats’ crews could easily land 

here — and with them workmen—and this preliminary dam once in, 

it was easy to extend wings back over the area of the pier. But 
these dams were in themselves undertakings, for they consisted of 
two rows of cribbing 14 ft. wide each, with 7 ft. to 8 ft. of “ puddle” 
(that is to say, a thick clay rendered impenetrable to water by 
labour, by beating it well together); between them and that part 
which was turned up stream was a regularly built up ice breaker, to 
withstand the ice of the winter if necessary. The comparison be- 
tween these two classes of dams may thus be made. The floating 
dam may be used several times; indeed, one has been used four 
times, and it admits of the masonry being completed in one 
season; and, what is more, early in the season, and it has 























been found to answer best in deep water. Its disadvantage is 
that it could not be made sufficiently strong to resist the ice 
in the winter ; hence it had to be removed before the severe weather 
came. Consequently when the period arrived to construct the tube, 
the side of the pier was naked, and there was no point from whence 
the scaffolding to support the tube truss could start. With the 
coffer dam this foundation existed, and hence it was necessary to 
frame one centre scaffolding only ; whereas with the floating dams 
three such constructions were necessary, viz., the centre frame and 
the scaffold foundation at the side of each pier. Nor was this con- 
sideration an unimportant one, for such foundation was obtained by 
sinking scows, and driving piles around them to keep them in posi- 
tion. Otherwise the operations were identical. From either dam 
framing was carried up, above the height of the pier, and on the 
capping pieces was run a railway, to admit of the passage of a tra- 
velling machine which, mounted with a crab, admitted a contrary 
passage on itself. Hence stones of twenty tons were moved into 
position as easily as a pound weight is thrown into a scale. On the 
platform of the dam were constructed sheds to cover the steam 
engine, the blacksmiths’ shop, the store room, and carpenters’ shop ; 
and thus the scene was presented of these isolated areas of an acre 
and a quarter dotted along the river, busy with life and animation, 
and showing the work in its various stages. The dam _perfected— 
the staging constructed, the travelling machine in position—stone 
delivered ready for the mason to lay—the anxious moment com- 
menced; that of pumping out the water and getting in the founda- 
tion. Not that the labour was great in removing the water, but 
the application of the test to show the dams were water-tight and i 
the water would not force its way up from below, naturally created 
anxiety. Nothing could be better than the pumps used. They 
were worked centrifugally, and threw 800 gallons a minute, passing 
up stones 6 in. square—the diameter of the pipe—and it was, more- 
over, one of those portable affairs that a man could take on his 
shoulder and move from one place to the other. It was calculated 
that these pumps lowered the area of the dam at the rate of 2 ft. an 
hour. ‘Therefore in eight or ten hours the dam was empty. On the 
southern bank of the river, the scatlolding was not used, but a com- 
pound derrick, worked by a high-pressure engine, supplied its place. 
Much ingenuity was shown in obtaining this motion, as the stone 
could be placed by it in any position, for the derrick had in itself a 
motion which admitted of precisely determining the stone’s posi- 
tion. Its limit, however, did not extend over handling seven tons. 
There are 3,000,000 of cubic feet of masonry in the Victoria Bridge 
—that is to say, if turned into lineal measure it would reach 510 
miles; or, as a solid would form a pyramid 215 ft. high, having a 
base of 215 ft. square. The stone itself is mostly quarried from 
Point Claire, where very extensive quarries have been in operation 
since 1853, and where stones are taken out in as large masses as in 
any quarry in the world. Wesee the proof of this fact in the dimen- 
sions of the piers, the courses being 3 ft. 1 in. and 3 ft. to 2ft. 6 in. 
to above water level, and thence verging into a course 18 in. under 
the plates, being in length from 7 ft. to 12 ft. One course of ashlar 
of 3 ft. 18 in. consisted of thirty-two stones, the lightest of these 
weighed 7 tons, the heaviest 17 tons, the average weight of the 
whole was 104 tons. Such work may, indeed, be termed Cyclo- 
pean. Each course, to the top of the eutwater is fastened by a dog- 
wedged bolt of 14 in. iron—that is to say, a bolt—with the base 
slit to receive a wedge into which an iron prism is inserted. Thus 
prepared, it is passed down until it reaches the bottom of the hole 
drilled to receive it, when the bolt itself is driven upon the wedge— 
thus widening out the end of the bolt, so that it never can be again 
drawn out, passing through two whole courses into the third below 
it. Thus every three courses are distinctly dowelled together, and 
the whole mass of work being likewise laid in the best water-lime, 
and carefully ground, is formed into one solid mass; for horizon- 
tally the joints are likewise kept clamped together by plates 
12in. X 5 in. of 4 in. iron. 

Each tube covers two openings, being fixed in position in the 
centre, and is free to expand or contract on the adjoining two piers. 
They are 16in. X 19 in, at the ends, but they gradually increase to 
the centre, at which point they are 16 ft. X 21ft. 8in. The length 
will accordingly be— 


On centre pier e- 16 feet. 


Two openings cachof 242min .. .. .. .. 484 ,, 
Resting on east ple .. co co oc cc c¢ of 8 gy 
Resting on west pier.. .. «2 se «2 oe os S x» 


516 feet 

The expansion rollers are seven in number, in each set of 6 in. 
diameter, in a cast iron frame rolling on planed bed plates; the 
rollers themselves being turned and the beds plated, they run 
as smoothly as on glass. The weight of each tube, with all its 
appurtenances of 510 ft., is about 644 tons; that is to say, for each 
opening 322 tons, 

The abutments and piers are all complete, with the exception of 
Nos. 14 and 15, which are built 6 ft. above water level, and No. 11 
pier, which was purposely left untouched in order to leave one 
channel open for rafts, the water-way being narrowed between the 
piers already constructed by the coffer dams. The two former will 
be finished in twenty days after the working season commences, the 
latter by the beginning of September. 

Of the tubes, twelve of the twenty-five are fixed and finished in 
sition. The iron for five more, including the centre span, is in 
Montreal, and they will be proceeded with during the winter. Eight 
tubes will then remain to be completed next summer. 


Eeyrtiaxn Pusiic Works.—Robert Murray, Esq., late engineer- 
in-chief to the Egyptian Government, has been lecturing in 
Southampton upon Egypt, and in referring to the Egyptian Railway 
he said the labour was, as usual in all government works, forced, 
parties of soldiers being sent to the villages, whence they carried off 
all the able-bodied men in manacles, for government works, leaving 
only the old and intirm, the women and children, to till the soil. Nor 
was the line worked as those at home; it was not at all unusual to 
delay a train two or three hours to accommodate an aristocrat, and 
frequently it was stopped an hour or two on its road while some 
pacha paid a visit. The Nile was, he said, under the control of the 
farmer, who, by means of canals, kept back the water until it suited 
him, and who regulated its velocity. During the inundation the 
towns and villages were communicated with by boats. The barrage 
had been commenced by Mehemet Ali, and was intended to keep 
back the waters of the Nile, so that a second crop might be obtained 
without the laborious, and often unsuccessful, method of artiticial 
irrigation ; but, after an expenditure of upwards of £2,000,000, it gives 
little hope of ever being completed, while the piers of masonry that 
have already been erected have, by impeding the current of the river, 
caused the formation of sand-banks. 





PRESERVATIVES AGAINST Decay. — The experiment at the 
Houses of Parliament, by M. Szerelmey, for silicating the stone, so 
as to arrest the decay visibly spreading on the external walls, is 
accepted by the authorities on the spot as successful. An insoluble 
petritied substance appears to tll up the pores, sufficient to repel 
heat, frost, and damp; and the stone is converted into a solid of such 
adamantine hardness that no chemical agents affect it. M. Szerelemy 
preserves the secret of his composition exclusively to himself, and 
declares that his discovery was the consequence of meteorological ob- 
servations during a residence in Egypt of some duration. From the 
same laboratory is announced an enamel composition, for the preser- 
vation of iron and wooden vessels. Dry rot, decay, fungi, worms, 
the soaking-in of water into the wood, or seams of the ship, as well 
as the accumulation of bilge water in the lower part of the hull, are 
thoroughly preveuted; and the Admiralty await the trial of this 
process on the steamers in daily intercourse between Dover and 
Calais, before the composition is used on the vessels in the Royal 
Navy. Had we not good warrant for commending these singular 
Sores we should pronounce them secrets from some Rosicrucian 

chemist. 


HOBBS’ LOCK MANUFACTORY. 


In a recent article in this journal we had occasion to allude to the 
improvements in the lock manufacturing trade introduced by Mr, 
Hobbs. Since then we have had an opportunity of visiting 
Mr. Hobbs’ establishment, and inspecting his numerous interesting 
applications of labour-saving and automaton machinery to opera- 
tions in lock-making which have hitherto been mainly conducted 
by hand-labour. 

The result has most forcibly impressed us with the different 
significance attached to a “speciality” as understood by an English- 
man and by an American. 

We are told that now-a-days the only “ royal road ” to success in 
life is to stick to a “speciality ”—whether it be for extracting teeth 
cutting corns, bruising oats, or picking locks. And it is unquestion- 

| ably true that if a man will only wisely select the business for which 
| his endowments best fit him, he is sure, even with moderate capa- 
| bilities and energy, to secure a competent position. But when, in 
| addition to a wide range of general experience, and an unusual 
| aptitude for the profession he has chosen, he unites energy and 
| perseverance with a fair share of that practical wisdom which a 
| man never acquires otherwise than by inheritance, and common] 
known under the designation of mother-wit or common-sense, he is 
certain to carry everything before him. 

When the literary and artistic celebrities of England begin to find 
the applause of their fellow-countrymen beginning to turn stale and 
unprotitable, they are wont to betake themselves to the “ New 
World,” in quest, if not of fresh fields, at least of “ pastures new ;” 
and it is only doing justice to our Transatlantic kinsmen to say that 
they sometimes reciprocate the compliment with interest. Of late 
years Colonel Colt, Mr. Hobbs, Mr. Rarey, and Mr. Morphy have 
certainly fluttered our English dovecots to such purpose that it may 
be worth while to inquire why these gentlemen have been enabled 
to create such a sensation amongst us. A little consideration of our 
relative conditions may possibly enable us to extract a useful lesson 
from the comparison of an American with an English “ speciality.” 

Inthe first place, when an American choosesa “speciality” he usually 

brings to bear upon it a larger amount of miscellaneous experience and 
information than an Englishman of the same grade in life is likely to 
do. This arises from the fact that, before making up his mind as to the 
particular department of trade which his capabilities and circum- 
stances render most likely to prosper with him, he has in most cases 
had occasion to try his hand at several other callings, just to feel 
his way. There is not amongst them that stereotyped and hide-bound 
system so prevalent amongst us, of choosing a profession at the out- 
set of life and holding to it through thick and thin, and in spite of 
= combinations of adverse circumstances and lack of specia capa- 
bility. 
The English workman, who changes his trade two or three times 
in the course of his career, is very apt to lose caste. Heis styled a 
“Jack of all trades,” with the inevitable morality of incapability in 
any. It is not so with the American artizan. The exigencies of a 
new and sparsely-populated country have had the effect of calling 
into life a much more general capability of self-helpfulness than 
is necessary or perhaps desirable in an old, settled, and densely- 
populated country such as ours. ‘ 

The man who takes up his speciality at the age of sixteen, and 
who, looking neither to the right hand nor to the left, holds 

tenaciously and exclusively to it until he has reached the age of 
fifty, is sure, even with the most common-place abilities, of achieving 
a fair competency. It is true that in so doing he starts but with a 
rather limited capital of general experience ; while, at the same time, 
the monotonous routine of his “speciality,” like a pair of cab-horse 
blinkers, shuts out both the opportunity and the desire of looking 
beyond it. 

After having earned a competence, your mcdel Englishman ends 
where he should have begun. Having a decent balance at his 
bankers, he feels that he can now afford to venture beyond the mill- 
horse track in which ke has spent his life, and to indulge in strange 
and abnormal occupations which he would have reckoned little short 
of sacrilege to have thought of while making his “fortune.” Now, 
the American tradesman or mechanic generally reverses this order of 
procedure ; he begins life by trying his hand at anything and every- 
thing, so that when he has hit upon his “speciality” he is able ‘to 
generalise from a wider range of ideas and a more extended expe- 
rience—he has been so long in harness without blinkers that when 
he is left to the “freedom of his own will,” he is able to hold to a 
straight and definite course without them. He certainly has not 
the same idea of tixed and determinate rules and precedents as an 
English workman, but at the same time he is bound by fewer pre- 
judices, and he has no reverence for routine where he imagines he 
can improve upon it. 

In this country the minute division of labour, and the routine 
engendered by established precedents, handed down from one gene- 
ration of workmen to another, render innovations of any kind both 
difficult and expensive. This conservatism of established usages in 
trade, as well as in political and social institutions, although attended 
with many solid advantages, is not altogether without its accom- 
panying defects. It has frequently been remarked that when the 
details of a manufacturing process have arrived at a certain stage of 
perfection they are apt to remain stationary, as regards improve- 
ment, until some outsider takes up the business, and brings fresh 
intelligence to bear upon it. It is related of the celebrated philo- 
sophical instrument-maker Ramsden, that when he had com- 
pleted one of the most complete and accurate instruments he had 
ever constructed, he remarked to his workmen :—“ This I now 
consider to be the utmost limit of perfection we are likely to arrive 
at; whatever improvement may be possible must be made by some 
one who has not learned his trade from us”—and the event fully 
confirmed the correctness of his anticipations. 

There is, perhaps, no other branch of manufacturing industry in 
this country over which antiquated usages have held such sway, and 
in which the application of labour-saving machinery has had greater 
prejudices to contend with, than in the lock trade. In order, there- 
fore, to understand the value of Mr. Hobbs’ improvements on the 
English system—or, rather, no system—of lock-making, and to see 
the ground from which he started, a brief glance at the position of 
the lock trade in this country, even at the present day, may not be 
out of place. 

In Wolverhampton—the principal seat of the lock trade—the 
manufacture is still conducted for the most part by hand-labour, or 
by the use of such primitive tools and appliances as have been in use 
from time immemorial. It is true, some of the largest firms have 
introduced steam-power into their workshops, but it is only applied 
to such simple operations as forging and stamping the raw material ; 
but the shaping, finishing, and fitting of the whole of the special 
|} mechanism of the lock, even in the establishments of such large 
| makers as the Messrs. Chubb, is conducted by hand-labour, with the 
aid of the shears, the tile, and the punch. ‘lo quote one who ought to be 
an authority on such subjects, Mr. Price, in his book on locks 
and keys, says, speaking of a certain description of wooden-case 
lock :-—“It is almost incredible that, even in making ‘stock ’ locks, 
at the present time, not a circular saw nor machinery of any kindis 
used. The cavity for the works of a double-handed lock (Steele’s 
patent) is bored out with a hand-auger and finished with a chisel, 
the block of wood being tightly screwed in a vice. The wood used 
for these locks is oak (pipe staves); and when Quebec timber is em- 
ployed, from its hardness and roughness, the labour in working it by 
hand is very great; yet not asingle maker has had the temerity to 
introduce a circular saw, which in other manufactures has produced 
such beneficial results. In making the iron parts, not even a press is 
used, all the holes being punched out by hand. The plates are cut 
out by hand, and the bolts are all forged.” 

The patentee of a lock who was not a lockmaker, and fconse- 
quently had no feeling of attachment for the “ things of old,” came 
to Wolverhampton for the purpose of having his locks made, and 
called upon one of the principal manufacturers for that purpose. 
Part of the arrangement entered into consisted in the purchase of & 
new and powerful press, which the manufacturer duly procured, and 
the patentee was shortly after requested to come and inspect it. He 
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did so, and found, to his amazement, that it had been constructed of 
three or more separate parts, bought at as many second-hand 
establishments. This is an apt illustration of the kind of enterprise 
the master locksmiths of Wolverhampton possess; and we feel 
assured that whatever great improvements are to be introduced into 
the trade generally, they will emanate from persons altogether un- 
connected with the manufacture. The manufactories here are as 
antiquated as the tools, and are quite as susceptible of improvement. 
There is only one that has any pretensions to importance, and that 
is Messrs. Chubbs’, in Horsely-fields, which was formerly the work- 
house. This, together with all the minor establishments (with one 
or two exceptions), are ill-contrived low buildings, badly lighted and 
worse ventilated. The workshops of the humbler masters are 
regular menageries—dogs tied up under the bellows, bird-cages hung 
in the windows, rabbit pens constructed under the work-benches, 
and pigeons kept outside on the roof. The windows, which act as 
ventilators in summer, in winter form specimens of marqueterie 
work, made with paper, sheet-iron, and tin-plate, &c. A pig-stye 
under the window, and its accompanying tender—the wash-tub— 
near it, with the accumulated dust and dirt of the floor, form the 
enchantments of a locksmith’s shop. 

From this very graphic description of the habitat of the Wolver- 
hampton lockmaker, we will now pass to the manufactory which 
Mr. Hobbs has established in the vicinity of Eagle Wharf, on the 
north side of the Regent’s Canal. The factory is a compact brick 
building of three storeys, situated in one of the corners of a very 
desolate piece of ground called Britannia-fields, and may be readily 
distinguished at all times by the energetic snorting of a high-pressure 
steam engine, not a single whiff of whose steam is allowed to escape 
without having completed its appointed tale of locks, bolts, bars, 
kevs, screws, &c. 

On stating the object of our visit, we were courteously received by 
Mr. Hobbs, who expressed his perfect willingness to show us through 
his establishment, and explain to us the details of his machinery. It 
ought to be explained, in the first place, that the whole plan of opera- 
tions in the establishment have been made with the view of manu- 
facturing locks on a large scale, not for making special or single 
varieties. Multiplication of produce and division of difliculties seem 
to be the watchword of the establishment. The amount of skill and 
forethought displayed in furtherance of these ideas are, indeed, 
remarkable. 

As before stated, the general arrangements of the establishment 
have been made with the view of manufacturing locks ; and to this 
end, the plan of the staple articles in demand has been so contrived 
that, without altering the relative position of the working parts in 
the larger and most complex locks, the smaller and simplest kind, as 
well as the different varieties of the same kind adapted to all the re- 
quirements of doors, drawers, cupboards, boxes, latches, &c., may, 
in most cases, be obtained by omitting the part not required 
in the larger patterns. Thus, in designing the plates and 
dies for an upright mortice-leck, measuring 4 in. by 5 in., the dies 
and plates of an upright mortice-lock measuring 3 in. by 5 in. can 
be obtained by merely omitting an inch from one side; and this 
again can be reduced by the same process to a mortice dead-lock of 
4 in. by 3 in.; or, by another arrangement, the same dies will serve 
for mortice-latches of 4 in. by 3} in., or of 3 in. by 3 in. In all these 
combinations, the position of the essentials of the lock remains the 
same; it is only the subsidiary parts which are omitted. If fresh 
dies and other special tools had to be provided for each of the varie- 
ties above-mentioned, the first expense would have to be increased 
in the ratio of about £150 for special tools for each class of lock, inde- 
pendently of the general machinery applicable to all. 








The next peculiarity in Mr. Hobbs’ system of manufacture con- 
sists in the care with which the raw materials are selected and pre- 
pared, so as to economise the labour required in their conversion to 
the special forms required in the various parts of the locks he manu- 
factures. It is not many years ago since the locksmiths of Wolver- 
hampton were obliged to manufacture their own materials, if not 
absolutely from the ore, at least from such scraps of material as 
came in their way. Indeed, the malleable iron most in de- 
mand for keys and other delicate parts of the lock was 
manufactured from the filings collected in the workshops. These 
were partially fused in a crucible, and beaten up by hand- 
labour into what were called “swarf-balls,” and sold at a high 
price. There was no such thing then as rolled bar iron, round, 
square, and plate, adapted to all gradations of size. If a lock- 
smith wanted a piece of square or round iron of any particular 
dimensions, he had to forge it out of the materials at the time in his 
possession which most nearly resembled it. In many instances, 
when there was a scarcity of “‘swarf” iron, old horseshoes were 
bought up and converted into the internal parts of the finer locks. 
The plates were thinned down from bars, which were considerably 
too large for the purpose. Mr. Price informs us that about forty 
years ago “in bolt-making, the plates were cut from sheet iron 
with a small pair of shears, and the screw and rivet holes were 
punched out over the vice. Round bolts were then worked down 
from square rods, a process also done by a forger and strikers, 





Padlock shackles were also forged from square rods, and the plates | 


cut into the required form with a pair of shears and a chisel upon 
the anvil.” 

In selecting his material, Mr. Hobbs, from his peculiar mode of 
manufacturing, is obliged toemploy only the very finest qualities, 
as an inferior article would not only injure his delicate punches, 
dies, and cutting tools, but would not, in fact bear the tests 
which his machinery require. In the mortice-lock, which we have 
chosen for illustration, the cost of the raw material is only about 
one-third of the price of the finished article; and he finds that any- 
thing of a lower quality would not be worth his while, since any 
saving in the first cost of the material would result in a much 
greater cost of working. The iron which he finds best suited to his 
purpose is the Staffordshire charcoal iron. 

The outside plates of the mortice-lock, Figs. 1 and 2, are made from 
rolled strips of this Staflordshire charcoal iron, got up as near the 
requisite breadth and thickness as possible. They are then cut off 
into the proper lengths by a shearing tool; and to protect the fine 
cutting edges of the dies and punches from being injured by the 
scale, they are put in a pickle of sulphuric acid and water to 
remove it, 

The bolts are forged under drop-hammers in swedges, which 
turn them out as near the required shape and dimensions as 
pa. Malleable cast iron is used for the keys, cranks, fol- 
owers, &c., which do not require much labour to tit them, as it is 
only on the working surfaces that the shaping tools are required. 

In the formation of bright cabinet or brass locks, Mr. Hobbs has 
carried out, to a greater extent than has ever yet been attempted, the 
principle of having the raw material so prepared by the manufac- 
turers as to reduce the labour of conversion into the constituent parts 
of the lock to the smallest possible amount. There was considerable 
difficulty at first in getting the Birmingham manufacturers to under- 
take the construction of machinery for this purpose, and it was only 
after Mr. Hobbs agreed to ensure them against loss that they were 
prevailed upon to try it. It had formerly been the custom to have 
the greater number of small parts of brass ocks cast in a mould’; but 
from the fact that brass castings never come out so sharp from the 
mould as those which can be obtained in the malleable cast iron, a 
much greater amount of labour was required in shaping them into 
the required form; they were thus much more expensive, and were 
also weaker. By having recourse to rolled plates and drawn bar- 
brass, a stronger and cheaper material was obtained, fashioned ready 
to hand, so as to require but little alteration to adapt it to the 
mechanism of the lock. 

For example, to obtain the staples of the link-plates of desk-locks 
of the form shown in the figure, a bar of brass is drawn out in the 
form shown at A. 

The dies for this purpose were made of two gauges prepared with 
great care by Mr. Hobbs. The manufacturers were furnished with 
one of these, while the other was retained by Mr. Hobbs for reference. 
To ensure perfect identity in these gauges, a prepared bar was used, 
to which two plates were accurately adjusted. 








The bar, after being drawn through the dies, merely requires to be 
cut into short lengths to form staples as at C. 

A pair of small circular saws cut out the recess and form the 
shoulders for the sides of the tenon, and the staple is complete and 
ready to be rivetted into the link-plate as shown at D. 


| 


meted out, they are given out to the fitters, who in the course of a 
few minutes from these disjecta membra, have formed them into com- 
plete locks without the aid of any other tools than their fingers, and 
a small hammer to rivet them together. 

To illustrate the facility with which the constituent parts of a lock 


The bolts and back-plates of brass locks are also prepared in the | may be put together, when they have been made by machinery to 


same way. 


standard gauges, we will take the mortice-lock, shown in the illus- 
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The accompanying figures represent three views of a desk-lock 
bolt in brass, and it will be admitted that the form is rather complex, 
and, by hand-labour, would occupy some time to shape; but being 
first cut in lengths from a bar of the section Fig. 1, two strokes of a 
punch, one on each web, and half-a-dozen bolts are finished in less time 
than it has taken to describe the process. The back plates are cut 
off, by means of a circular saw, from drawn angle bars of brass of the 
form shown in the section. The sharp arris at 6 was at first a rather 
difficult point, but by tirst drawing it with a rounded form, and sub- 
sequently passing through dies, which compressed the edges a and ¢ 
upon 6, they are turned out as sharp and well defined as is necessary. 

Before proceeding to describe the mode in which machinery is 
applied to the shaping of the various parts of a lock, we must say a 





few words with regard to the system of working from standard | 


gauges, which has been so successfully applied both by Colonel Colt 
and Mr. Hobbs. 
There are three modes of fitting together the various parts of a 


machine ; the first is that generally pursued when only one machine | 


of a particular kind is required, and is naturally the most primitive 
method. In this plan, each part is pro tem. the gauge or standard 
to which the other is fashioned. 

The defects of this system are, that as the standards are subject to 
the variations incidental to hand-labour, the parts fitted to them 
must also vary, and there is necessarily such a disparity between 





the same parts of similar locks that it is impossible to substitute one | 


for another when occasion requires. The result of this speciality in 
the fittings of the same lock is that there is not the same facility for 
dividing the labour employed. For instance, in fitting a bolt into a 
socket, one man only can work at both parts when there is no 
standard to work to beyond that afforded by the parts themselves ; 
but when the bolt is made to a carefully-tinished standard gauge, and 
the socket is adapted to a corresponding hollow gauge, two men can 
be employed on the same operation, and be enabled to make a better 
fit. The reason of this will be obvious when it is considered that 
the gauges are regular figures carefully finished; whilst the parts 
made by hand-labour, without proper gauges and tools, are neces- 
sarily irregular ; and every workman knows that it is more easy to 
fit together two straight edges than it is to fit into each other two 
irregular ones. 

This method of adapting one part to another by hand-labour was 
that which, till lately, was pursued in the Birmingham gun trade, 
and also at Wolverhampton in the manufacture of locks. 

Another method of fitting is that of working to standard gauges, 
but by means of hand-labour. This possesses several advantages over 
the others, but is liable to the defects accompanying hand-labour. 
Although the division of labour can be carried out to a greater extent 
than before, it is found that there is alimit to the precision with 
which the various parts can be adapted to each other. There is 
what astronomical observers call a “personal equation” peculiar to 
each workman, and for which allowance must be made before the full 
advantages of the method can be secured, and the same accuracy of 
fitting be obtained in the parts fashioned by hand-labour as subsists 
between the adjusted standard gauges to which they have been 
made. 

In the manufacture of watches by the Swiss, this method of work- 
ing is carried to perhaps the utmost limit of perfection it is capable of. 

The last and most perfect system of working is that in which the 
various parts of a machine are made to standard gauges by means of 
automaton machinery. By this means jthe “ personal equation” is 
got rid of. The machines have been carefully adjusted to the 
standard gauges, and the parts which they produce must necessarily 
be fac-simile, to which, by experiment, it is possible to adjust others 
with any required degree of accuracy. There is still an “ equation’, 
to be allowed for ; but in the case of the machine it is a constant, in 
place of being a variable quantity as in hand-labour. For instance, 
a round punch made to a standard gauge will not always produce a 
round hole which will exactly fit the gauge of the bolt made from 
the same standard ; but a little adaptation in making allowance for the 
deviations of the machinery by which the bolt and hole are made 
will allow of as much accuracy as is practically desirable. 

In applying machinery to the manufacturing of locks, Mr. Hobbs 
soon found that the production of a number of separate parts of the 
lock did not effect any saving so long as there remained any other 
parts which required to be fitted by hand-labour. The foregoing 
remarks on the different modes of working to gauges will at once 
render intelligible the difficulty of adjusting together pieces struck 
and finished from a die to fit other parts which were made by hand 
of irregular sizes, or vice versé. If machine-finished working pieces 
are given to a workman who is told to fit the remaining parts of the 
lock to them, he will find it a most difficult task. It would be easier 
for him to adopt the usual plan of lock-making, viz., to fit each 
separate part to the other parts it comes in contact with. 

Returning from this somewhat theoretical digression, which we 
have deemed necessary to enable the reader to appreciate Mr. Hobbs’ 
method of manufacturing, we recur to the actualities and positive 
results educed from it. 

We have already described the way in which Mr. Hobbs adapts 
the form of the raw material upon which he operates to the special 
forms into which it is to be converted in forming a lock. In the 
first room on entering the establishment, there is a store of these 
prepared materials, consisting of rolled and drawn brass of every 
variety of section, including malleable cast iron bolts, keys, &c. 
There are also ranged in compartments all the various parts of 
particular locks which have been converted to their special purposes 
by means of machinery. Take up two or three of these pieces, and 
examine them—although of the most singular shapes, as in Fig. 13, 
you will find them as like each other as so many newly-coined 
copper pence. There is a store-keeper standing behind a counter 
with a piece of paper before him with certain figures and queer terms 
upon it; he looks at the paper as a dispensing chemist does to a 
prescription, goes off to a particular drawer, and with a grocer’s 
scoop takes out a certain quantity of lock elements, comes back to 
his prescription, and then goes off for another scoopful of screws 
studs, bolts, &c. &c. The prescription is an order for so many locks 
of some particular pattern, and he is literally compounding them in 
the manner we have described. When the proper quantity has been 


























tration, as an example. This lock consists of thirty distinct parts 
or pieces of iron and brass, each of which has been fashioned by 
automaton machinery, entirely without the aid of hand-labour. 
Although the various parts which are intended to come in contact, 
and tit together, have never been in each other's presence before, yet 
when they are applied to each other, the fit is better than could have 
been eflected if they had been fashioned the one to the other by hand- 
labour. Moreover, any two corresponding parts will tit equally well; 
and in whatever way they are applied, back or front or end for end, 
it is all the same. While we write we have before us the parts 
of the mortice-lock, and without any difliculty we can take it to 
pieces and put it up again in about three minutes; and it is 
to be remembered that these parts are in the rough just as they are 
given out from the machine—there is not a file mark nor a trace of 
any other hand-tool about them. 

fo trace the various processes by which this result has been 
achieved let us take up the sample mortice lock, and proceed from 
the store-room at the entrance, with its atyeadant compounding locks 


| as per prescription, to the principal woyk hop on the ground-tloor. 


The first object that strikes us is a large punching machine, into 
which a man is slipping cut and pickle! blank plates down goes 
the punch, and the plate is instantly whipt out, perforated in the 
way shown in Figs. 1 and 2. The most remarkable thing about this 
punching is that the perforations are perfectly sharp and clean cut, 
while there is no trace of bur or rag attached to them ; neither is there 
any distortion of the plate or derangement of the relative positions 
of the perforations. Mr. Hobbs has carried this system of punching 
with compound dies to greater perfection than has ever, that we are 
aware of, been attempted before. This he is enabled to do by 
bestowing great labour and skill in the construction and arrange- 
ment of the dies. A, B, and C, show the punch and matr.x. The 
body of the punch is made of soft iron; the punches are formed 
of hardened steel wire, while the receptacles in the matrix are 
also bushed with the same material as shown. When these 
receptacles are of a complex form or of considerable size, the 
bushings are made of two or more pieces, in order to avoid the 
distortion which would be apt to take place if they were hardened in 
one piece, after being fitted to the punches. In forming these dies a 
steel plate is first made by hand to a drawing of the lock, for which 
it is intended to form a plate. ‘This plate serves as a template, by 
which the position of the holes for the steel punches are bored out. 
The steel punches are accurately titted by hand to these holes and 
countersunk at the soft end in the plate; this enables them to with- 
stand the pull required to free them from the perforated plate: 
while a back plate placed over the countersunk ends gives the push 
while perforating. The relation between the exact size of the 
punches and the receptacles in the matrix is determined by a tentative 
process bored through the same plate, so as to give a perfect clean 
cut in the metal plates subjected to their action. In perforating, the 
punch never enters the receptacle beneath, although it comes close 
to it. The construction of these dies gives employment to Mr, Hobbs’ 
most skilled workmen; indeed, both from the remuneration these 
men receive, and the great skill required, they are certainly 
qualified to rank as artists of no mean status. To show with what 
minute care these dies are adjusted to each other, we were shown 
how, when a human hair was placed over one of the receptacles 
in the matrix and the punch placed over it, the hair was 
cut as cleanly as if it had been severed with a razor, and 
that without any force being applied to the punch : the weight of 
the die alone was sutlici nt with the tinely tinished edges to clip it 
otf. When all those holes in the lock-plates had to be punched 
singly by hand, it may easily be imagined that there could neither 
be speed nor accuracy in the manufacture, By Mr. Hobbs’ com- 
pound dies, as much is done in one minute, and with perfect accu 

racy, as could have been clumsily executed by hand in an hour. 

In the event of any of the small punches breaking, they can be 
taken out and fresh ones inserted without interfering with the others, 
and spare ones are always provided ; all that has to be done is to re- 
move the top plate which keeps the countersunk heads of the 
punches in their place, when a slight tap will remove them, When 
the cutting edges of the punch and matrix begin to get dull, a 
portion of the surface is removed by grinding with emery against a 
flat surface in a lathe until a fresh section is obtained; and this 
process can be repeated from time to time whenever there appears 
any raggedness or bur about the edges of the perforated plates. 

Referring to the figure of the mortice-lock, it will be seen that the 
outside or casing of the lock consists of five pieces. 

The bottom plate, Fig. 1, which forms the bottom and back end, is 
made of rolled strip-iron. It has to undergo the following opera- 
tions in converting it from the rolled strip:—Cut into lengths and 
pickled, then punched at one blow, as described, with fifteen holes, 
Of these, two are tapped for screws, and thirteen are countersunk, 
The plates are then placed on a block with guide-pins fitting into the 
holes, and the ends and sides sheared. From this it is removed to 
the punching-press, where it is again placed on a block guided by 
pins in the two end holes, when the curved end shown in the figure 
is, by a blow of the punch, forced round so as to form the back of 
the lock. Brass bushings are then fitted to the holes for the handle 
and key. ‘The brass bushes are fitted into the countersunk-holes and 
riveted, preparatory to undergoing the process of being drilled and 
finished externally by means of a rose-tool, with a guide-pin fitting 
into the drilled hole. A small circular saw is used to cut through 
the bush in the key-hole, so as to shape it to the form of the key- 
blank. In all, the bottom plate has to undergo thirteen operations. 

The cap or top plate (Fig. 2) has to go through the same number 
of operations, with the exception of turning round the end. There 
are fewer holes to be punched in the top plate, but the same die is 
used, only omitting the steel punches, which are not required. 

There are two rims or side pieces (Fig. 3); these are made of cast 
malleable iron, and have to undergo six distinct epee to fit 
them. Six rims are placed back to back under a milling tool, which 
cuts the sides, passing between the projecting studs. A hollow nose 
tool is then used to shape the studs, which it does under the guidance 
of a template, which ensures the position of the studs, so as to lit the 
corresponding holes in the top and bottom plates. These studs are 
now used as guides for placing the rims under a punch to cut the 
ends, after which they are again subjected to the milling tool, to 
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form the tenon at the end which goes into the head plate (Fig. 4), 
and is subsequently riveted into it when the lock is made up. 

The bolt (Fig. 6) is forged under a drop hammer or cart. — It 
undergoes seven operations, consisting of applications of the milling 
tool, which shape it on all sides preparatory to submitting to the 
punch, which cuts out the slot for the tumbler pin and stump, and 
the notch into which the key enters in throwing the bolt. 

The latch bolt (Fig. 7) goes through the same operations. 

The tumblers, of which there are four in these mortice-locks, 
are made of rolled sheet brass, and undergo two operations by 
the punch; the outside is first shaped, and then the inside, after 
which the gatings, which correspond to the steps of the particular 
key, are punched out by hand, after the lock has been put together. 
To do this, the vorkman puts the key into the lock, and raises the 
tumblers to the position required for shooting the bolt ; he then, with 











The follower a presents a flat side to the tail of the latch }, }, 
and can only move it by rubbing along it as it is moved into the 
position shown in the dotted lines. There is necessarily a good deal 
of friction in this; and unless the parts are kept well oiled, they are 
apt to stick. fk ; 

Mr. Hobbs has invented a very simple means of overcoming this 
difficulty. In place of forming his follower to rub against the crank 
or tail-piece of the latch, he forms the surfaces which come in con- 
tact so that they roll against each other when moving in the same 
way that the teeth of a wheel and pinion do; in other words, he 
forms the working surfaces into epicycloidal curves. Simple as this 
contrivance is, we believe Mr. Hobbs’ is the only locksmith who has 
had recourse to it. By this arrangement no oiling is necessary, and 
there is no wear of the parts, however long they nay have been in 
use; while the ease and smoothness of the action present a most re- 
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a steel point or scriber, marks off on the tumblers the position of the 
stump and with a hand punch strikes out the gatings, so that the 
stump may pass through them in locking and unlocking the bolt to 
bolt to which the stump is attached. 

The tumbler spring-holder (Fig. 10) is made from a rod of drawn 
brass, by simply cutting off sections with a circular saw, in the same 
way as was explained when speaking of the desk-lock links or 
staples: this requires three operations. 

The tumbler-springs (Fig. 11) are first punched to the outside 
shape from a sheet of steel, and then split by shears with a self-act- 
ing feed, which divides it into four slips, one for each tumbler. 

The feather-spring for the latch-bolt is first cut from the sheet 
and then shaped by a simple machine. 

We now come to the most interesting peculiarities of these mortice 
door-locks: the arrangement of what is technically called the 
“ follower and crank” (Figs. 13 and 14). It is by the action of these 
parts that the door-handle moves the latch; and it is in the per- 
fection of their adjustment that the excellence of a room-door lock 
mainly consists. For once that it is necessary to lock the door by 
the key, the latch is called into operation some dozens of times. 
Everyone has had experience of the annoyance occasioned by a door- 
latch which refuses to act, or requires the door to be three or 
four times slammed beforei t will shut; or which, after being shut, 
by — unaccountable eccentricity, opens of its accord when least 
expect 

he explanation of this anomaly is simple enough. In most 
latch-locks, the arrangement of the “follower” and “ crank” is as 
shown ia the subjoined sketch— 
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markable contrast to that which takes place in a lock of the ordinary 
construction. 
Both the “follower” and “crank” are formed of cast malleable 

















iron. In shaping the crank, only the working parts require to be 
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touched. The first operation consists in placing them under a tem- 


plate of a peculiar construction, by which the position of the holes 
at the ends are adjusted with the most perfect precision when under 
the drill. They are then strung four together, and passed under the 
milling tool or serrated cutter, Fig. ‘16, by which the hollow 
epicycloidal curve is cut with perfect accuracy. A rose tool with a 
guiding pin smoothes the surface round the holes. 

The followers, Fig. 14, are put on a square mandril and shaped by 








the milling tool, Fig. 15; a hollow rose tool completes the formation 
of the circular bosses outside. 

It will at once be evident that the shaping of these parts by means 
of hand-labour would be very expensive, besides being inaccurate; 
whereas, by means of the corresponding milling tools, Figs. 15 and 16, 
and worked in an automaton machine by steam power, it costs no 
more than would be required if they were flat surfaces in place of 
epicycloidal curves adjusted with mathematical accuracy. 

All the operations we have described are performed in the large 
workshop on the ground-floor. The various studs and screws, 
Figs. 17 to 26, are made up-stairs by girls with automaton machines, 
which require little or no skill beyond that of putting in the raw 
material and taking out the finished article. 

We will now proceed up-stairs, and take a look at what is going 


on. 

Although there is, through all parts of the establishment, an un- 
usual aspect of cleanliness, tidiness, and order, not often found in 
London workshops of the same class, it is in the women’s workroom 
where it is most conspicuously apparent. The ladies have a room 
to themselves, and seem to take a pride in keeping it in first-rate 
order. There are some eight or nine fine tall lasses at work at their 
respective machines. The labour required of them is not of a very 
severe kind, consisting mainly in tending self-acting tools, feeding 
them with the raw material and removing the produce. This consists 
of keys, studs, and screws. ‘The blanks for the keys of the mortice 
lock are of cast malleable iron, and undergo no less than thirteen 
distinct operations before they are fit for use. 

Although the corresponding parts of all the locks of the same 
pattern are, by means of the system of guages and machinery 
employed in producing them, perfectly identical in form and dimen- 
sions—yet, when we come to the protective, or what may be termed 
the special or individual parts of the lock, there is an endless diver- 
sity of form and dimension evolved by means of an almost automatic 
arrangement of the machinery employed. 

We must, however, defer a description of this department for 
another week, as we have already exceeded the space allotted us. 


SUBMARINE TELEGRAPHY. 

A very interesting meeting, and one which is likely to have an im- 
portant and beneticial effect on the progress of submarine telegraphy, 
took place on Saturday, the 12th inst., at Messrs. Silver and Co.'s 
India-rubber Works, Silvertown, on the North Woolwich line. There 
were upwards of 200 gentlemen present, comprising names well 
known in the scientitic and commercial world, amongst whom were: 
—Dr. Tyndal, F.R.S., Colonel Maclean, Captain Mitchell, Rev. H. 
Brown, Rev. H. Douglas, Messrs. Chas. Vignoles, F.R.S., W. 
Whitehouse, Walker, R.A. Glass, S. Morley, J. Macgregor, 
Meadows White, J. Rees, G. W. Saltwell, J. S. Brooking, West- 
garth, Varley, Andrews, J. 8. Atkins, Rk. Armstrong, Courtenay, 
Saward, &c. 

The object for which these gentlemen attended was to witness 
some experiments upon a new means of insulation which has been 
patented and adopted by the Messrs. Silver. The material they use, 
and of which they are extensive manufacturers, is by no means a 
novel one, it being india-rubber. This was applied to the purposes 
of insulation long before gutta-percha was known in this country. 
Upon the introduction, however, of that gum, from its becoming 
plastic at a low temperature it afforded such facilities in its mani- 
pulation and of being drawn on the wire, and being then deemed a 
perfect insulator, that it was at once adopted instead of india-rubber, 
which even at a very high temperature could not be rendered 
sufficiently plastic for the purpose, but was obliged to be 
wound spirally round the wire, and afterwards solidified by 
solvents. This method, however, was found in many cases 
to be inefficacious, and in many instances, especially in long 
lengths, portions of the wire became defective from the want 
of perfect cohesion, by which the water permeated through the inter- 
stices of the over-lapping. That which, however, at that period was 
deemed an advantage in favour of gutta-percha, time has shown to 
be most disadvantageous, for its being so easily affected by heat is 
proved to be detrimental to its insulation. In the recent case of the 
Atlantic cable some experiments were made upon the wire with 
which it was constructed, when it was found that a high temperature 
greatly impairs the excellence of the insulation. A coil of the com- 
pleted cable, which gave only three degrees of deflection in the needle 
of the galvanometer as the measure of imperfection when the ther- 
mometer stood at 42 deg. gave 64 deg. of deflection as the 
measure of imperfection when the temperature of the air rose to 
59 deg. of Fahrenheit. This, together with other causes, has 
rendered it unsuitable for the purposes required ; and many hundreds 
of miles, both at home and abroad, have had to be taken up, after 
they have been buried only a few months, at an enormous cost, 
being found utterly unserviceable. In the tropics, especially, the 
gutta-percha covered wire is stated to be useless. Now, india- 
rubber, being an equally good, if not a superior material for insula- 
tion, and not being affected by even a high temperature, is naturally 
looked up to as an efficient substitute for gutta-percha, provided the 
difficulties before mentioned in its manipulation can be overcome. 
This has been accomplished by the Messrs. Silver's process, and 
hence the interest excited by the meeting of Saturday, to witness 
the experiments in reference to the perfection of their new plan. 

The meeting was addressed by Dr. Tyndal, Mr. Whitehouse, and 
other gentlemen. 

The experiments were of a most successful character. The wire, 
as covered, after being wound on, was first exhibited, when it was 
shown that in that state the india-rubber was not united, and that 
the water could permeate through the interstices. It was then shown 
in its complete state, when its hitherto faulty character had totally 
changed, and it had become a perfectly solid tube, impermeable to 
water even under hydraulic pressure of upwards of a thousand 
atmospheres to which it had been subjected, and had retained its in- 
sulation even under that most severe ordeal. Portions of the wire 
were handed round for the inspection of the visitors, and upon being 
cut open the india-rubber wound round them had become perfectly 
solid and homogeneous. Experiments were then made in further 
proof of its insulation. These were made upon coils of wire of a 
mile each, which were placed in water in various parts of the 
factory. Other experiments followed, among which was one upon a 
length of only 50 yards, but which had been cut after completion 
into half-yards and then joined again, consequently there were 100 
joints. To all acquainted with telegraphic matters, the importance 
and value of this experiment are evident. The insulation was per- 
fectly retained after having been placed for a considerable period in 
a strong solution of salt and water. It was afterwards put in 
boiling water, and even under that ordeal the insulation still con- 
tinued perfect. 








Rartway Comrensations.—At a meeting of a Western Rail- 
way Company a few days since, a statement was made that a noble 
lord had demanded £18,000 for tive poles of land; that when the 
matter was referred to arbitration his lordship drew back to £5,0v0, 
and that ultimately he was awarded only £1,2v0. 

Tue Mriverat Trapes or Sourn WAtes.—Both the iron and 
coal trades, the staple productions of South Wales, show increased 
firmness, several large orders both for home and foreign consump- 
tion having been received. Railway iron continues steady, and 
various French orders are being supplied; and, as the stocks in the 
hands of the consumers have been reduced to the lowest point, they 
are now being compelled to buy. Steam coal meets with a steady 
sale at improving rates, and an increasing demand is apparent, 
owing partly to the satisfactory nature of the late experiments. 
Coal for house consumption is also sold freely, and in the Aberdare 
Valley a move from the recent severe depression is apparent. The 
revival of trade is affording increased employment, and various im- 
provements and extensions are being carried on at some of the 
works. The mineral field at Penydarren has been sold to the Dowlass 
Iron Company. 
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TO CORRESPONDENTS. 

Norice.— Five volumes of THE ENGINERR inay now be had ready bound, Vols. I., 
I11., IV., V.,and V1., price 18s. each; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand, 

*,* It is advisable for correspondents to give initials rather than general signa- 
tures, as “* Constant Reader,” “ Subscriber,” dc. &c. 

*,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, &c., to send their names and addresses, 
to which, after publishing their inquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are iv most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

Royat Navat Enoinesrs.—An article under this heading appeared ia our 
last number, which was extracted from The Mechanics’ Magazine, and which 
by typographical omission was not credited to our contemporary. 

J. D.— You may rest assured that if your machine will make 1,200 buttons a 
minute “by a boy of fourteen or sixteen years of age,” it will effectually 
supersede any method now ia use for the manufacture of those useful articles. 
Working ten hours a day and 300 days a year, your inachine would turn off 
216,000,000 buttons or 1,500,000 gross annuxlly. A dozen such machines 
would supply the world. 

A. B. C.—We gave all the information you ask on page 167 of last week's 
ENGINEER. 

IMPLEMENT MaKER.— Next week. 





CRUSHING COAL, 
(To the Editor of The Bagineer.) 

Six,—For the information of the correspondent “Inquirer,” Derby, 
Feb. 10, 1859, ina late number of your journal, I beg to acquaint you that a 
machine for crushing coal was contrived by the late H. Mackworth, Esq., 
Government Inspector of Mines, which I believe worked with very great 
economy. 

Should particulars of this machine not already have appeared in your 
journal, I would endeavour to procure and forward them to you. 

London, 16th March, 1859. P. W. 





NAIL-MAKING MACHINERY, 
(To the Editor of The Bugineer.) 


Str,—Could you inform us where we must apply for the following machinery 
inquired for from the Continent :—“ A machine for making 6,000 ewt. to 
7,000 cwt, of nails per year; and also a machine for making 5,000 cwt. to 
6,000 cwt. of iron-plate per year ?” 

We presume this meaus all the necessary machinery for making iron- 
plate and cutting naiis out of them; but facturers of such hinery 
may know better. 


15th March, 1859. 8. C. 


TOBACCO MACHINERY. 
(To the Editor of The Bagineer.j 
Sm,—You would oblige me by directing me to some makers of machines 
for the manufacture of tobacco; those in the neighbourhood of Manchester 
preferred. C.J. 
Oldham, March 11th, 1859. —_—— 








BREWING. 
(To the Bditor of the Bugineer.) 
Sir,—Can any of your numerons readers inform we whether boiler-plate has 
been applied to the purpose of making coolers for breweries, and if there is 
any known objection to its use for that purpose ? BREWER. 
March 12, 1859. _- 
INCLINED PLANES. 
(To the Editor of The Engineer.) 
Sir,—The answer with which “J. B.” has favoured me appears incorrect. 
I understand him to say that it requires precisely the same force to draw 
up the point of suspension as it would to raise the body. 

The power required to raise any body up an inclined plane is expended in 
raising the centre of gravity of the body. If the centre of gravity does not 
ascend no power is expended, because no effect is produced (friction being 
omitted). 

We ~ 4 raise one end of a heavy scale-beam without any expenditure of 
power, but to raise the whole beam might take a very considerable force ; in 
one case we raise the centre of gravity, in the other we do not affect it. 

Now “J. B.” will find that the centre of gravity of the body E, in my 
question, does not rise ; how, then, will he calculate the power required to 
draw up the point of suspension? It surely cannot obey the same laws as 
though the body itself ascended. Dves “J. B.” mean to say that it 
takes as much power to carry a body forward, horizontally, as it does to 
raise it? 

Suppose the platform had ascended half-way, the weight having been 
carried forward horizontally; that the rope was then fixed, and the weight 
ascended the last half of the plane. Will he tell me that the power required 
in this last part of the ascent will be no more than that required in the 
first half? It cannot be so, because if this point of suspension offered a resis- 
tance equal to raising the weight, when the weight was moved horizontally, 
there must be double the power required in this last half of the ascent, as 
there is then both the resistance of the point of suspension—equal, on his 
own showing, to raising the weight—and the force required to actually raise 
the weight besides. 

Trusting that I have not encroached too far on your valuable space, I will 
conclude with a question to ‘‘J. B.,” which I shall feel much obliged by his 
answering : — What is the power required to cause the ascent of the point of 
suspension of 10 tons up an incline 50 ft. high and 100 ft long? What data 
will he take for his calculations; will he express the result as 22,400 Ib. 
raised 50 ft. in, say, fifteen minutes? I think not, for he has not raised the 
weight at all. 

I trust that “J. B.” will kindly give me his views again, as this subject 
isone in which I am practically interested. ¥. F 

March, 14th, 1859, 


ENAMELLING. 
( To the Editor of The Engineer.) 
Sir,—Will you or some of your readers favour me with the address of some 
party who would line some cast-iron good3 with enamel for me? It is re- 
quired to be done evenly and thickly. AMATKUR, 


March 14th, 1859. —— 
HIGH-PRESSURE STEAM. 
(To the Editor of The Engineer.) 
Sir,—Can you or any of your numerous correspondents inform we what 
pressure a small boiler of the following dimensions will stand ?—Length, 
2ft. ; diameter, 1lin.; sheet-iron is 3-16ths of an inch thick ; and the ends 
are fixed in with 1}-in. angle iron, It is of the same diameter throughout, 
with flat ends, J.D. F. 
March 16th, 1859. 
[Jf the boiler is of good iron, with ordinary single riveled seams, its bursting 
pressure would be 1,145 lb. per square in, A working pressure of 250 lb. would 
not be dangerous, if the ends were held together by stay rods.} 


PROPORTIONS OF ENGINES. 
(To the Editor of The Engineer.) 
S1r,—Will you or any of your readers be so kind as to tell me the diameter 
of cylinder and length of stroke for a 1-horse power engine, the pressure 
being 10 lb. per square in.? 
My reason for asking what was the best substance for grinding valves 
with was that I could not get to them to scrape them. A MECHANIC, 
Bradford, March 15th, 1359. 
[A 5-in. cylinder with 1-Jt. stroke, making 120 revolutions a ininute, would give a 
Sull horse-power. Use emery for the valves. 


PORTABLE STEAM ENGINES. 
(To the Editor of The Engineer.) 

Sir,—I beg to ask if the exhaust steam pipe in Ewete steam engines when 
made to pass through the whole length of the boiler, does not carry off 
useful heat with it, and waste fuel? Also if the exhaust steam from an 
engine could not with a suitable heater be made to heat the feed water to a 
higher temperature than 212 deg.? I should think it could be heated to 
almost as high a temperature as that of the escape steam. If any of your 
correspondents would enlighten me on the subject I should feel obliged. 
Further, I should be glad if you could inform me how I could keep holly 
plank, or chestnut, the same white colour it has when cut down? 

March 16th, 1959, .C, 
[We should suppose very little heat would be lost by the passage of the exhaust 

steam through the boiler. The feed water could not be heated above 212 deg. 

excepting in a closed vessel and under a considerable pressure, against which 

the engine would be compelled to work at a loss.] 
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NORTHFLEEY DOCKS, 


WE alluded some time since to the extensive works in con- 
templation at Northfleet, twenty miles below London, and 
we now perceive that the Northfleet Docks and London 
Quays Company has issued a prospectus for their execution. 
Should the arguments set forth attract sufficient capital for 
the purpose, the works will be commenced at an early day 
upon a scale commensurate with their commercial import- 
ance. The estimated cost of the works, £1,307,600, exclu- 
sive of the property to be purchased, conveys an idea of 
their magnitude. 

The proposed works will embrace an area of about 
165 acres, comprising wet docks of a capacity to receive 
ships of the largest tonnage at every stage of water; a 
series of dry docks adapted respectively to vessels of every 
size, with extensive works for the repair of steam machi- 
nery and vessels, together with ample warehouses for the 
storeage of goods in bond. The principal wet dock is, we 
believe, to be 2,200 ft. long by 700 ft. wide, covering about 
35 acres, and having upwards of 25 ft. of water on the 
gate-sills at low tide. The river wall will be upwards of 
three-quarters of a mile in length. The proposed site of 
the docks furnishes natural advantages of a high order, 
the rock chalk, which crops out at no other place along 
the river in sufficient quantity for the construction of ex- 
tensive docks, being an excellent material for foundations, 
besides being easily excavated. The docks will be shel- 
tered from violent winds by high cliffs on three 
sides, and by the buildings to be erected along the river 
front. The position, too, being on the concave side of the 
river, the chalk foreshore, which crops out to some dis- 
tance, will be swept clear of mud by the currents, whilst 
the deepest water being on that side, the entrances will 
be more easily secured. 

The docks will be connected by a steam-float with the 
London, Tilbury, and Southend line, and thereby with the 
North London and all the great lines to the north and 
west; and the prospectus states that arrangements will be 
made whereby the same wagons may take exports from the 
manufacturing districts to the ship’s side, and imports from 
the docks to their places of destination. A branch will 
also connect the docks with the North Kent, and thus with 
the lines on the southern side of the Thames. A con- 
stant communication is proposed to be maintained, by 
means of steam-tugs and lighters, between the docks and 
extensive waterside premises and warehouses along Lower 
Thames-street. 

The proposed docks are more interesting from their 
magnitude as works of construction than for any probable 
novelty in their engineering character. They form one of 
a series of extensive engineering works now going on, or 
to be undertaken, in and about the metropolis, and which, 
including the Main Drainage, the Charing-cross Railway, 
the Pimlico Railway Bridge and Terminus, the Westminster 
Bridge, the Metropolitan and West London Railways, and 
some other works, will represent an outlay of nearly 
£10,000,000. 


SOCIAL PROGRESS AMONGST WORKMEN, 


WE are in the habit of talking so much of the progressive- 
ness of the times and of the rapid advancement made in 
the arts of life, that it seems absolutely needful occasionally 
to look at the other side of the picture. It is a characteristic 
of this progress-fever that everybody thinks himself one of 
the promoters of the advancement. The most soulless lum 
of immobility enshrined in human form soothes himself 
with the comfortable notion that he at least is helping on 
the world’s progression, and shall leave a vastly increased 
momentum due to his effort on quitting his sphere at last. 
There is not an obstructive in the world’s way but would 
feel insulted most grossly if you were to hint at his inertial 
influence. And whilst we are free to confess that a great 
improvement has, in many respects, come over the social 
views and principles of our working population, an honest 
estimate obliges us to deplore many things that yet remain. 
For example, we have recently witnessed a general strike 
amongst the workmen of a large and liberal firm in the 
metal trade. Some flimsy pretences were put forward as 
the causes of the strike, but the real cause was that the 
workmen might have the power to go from their work to 
the beerhouse at will. The masters withstood as long as 
they felt they could, but were at last forced to give in. 
Beer carried the day, and the victory places the men in a 
position to drink as often and as deeply as they choose. 
The result of the strike would indicate its strength and 
unanimity. Beer ruled almost supremely, and with scarce 
the show of resistance amongst the men employed. 

It is a melancholy thing that in many districts of 
England no one can travel in a second or third-class rail- 
way carriage, especially on a Saturday evening, without 
being in danger of annoyance from drunken workmen. It 
is not at all uncommon to see whole families get into a 
carriage under the influence of liquor, not excepting even 
the baby. Perhaps the most melancholy thing conceivable 
is to see a half-drunken father fondling his infant, itself 
half stupified with drink that must have been forced down 
its innocent throat; the picture being still further de- 
formed by all the accessories of a slovenly working dress, 
stained by labour and neglect, and by the grotesque and 
unnatural action incident to semi-intoxication. 

These are humiliating specimens of animality, and of 
the dominance of the most grovelling instincts over all 
that is noble and worthy in manhood. The strikes at Staf- 
ford and Northampton against the introduction of sewing 
machines in the manufacture of boots and shoes are ex- 
hibitions of another sort, but equally humbling and anti- 
progressive, To what school must workmen have gone 
not yet to have learnt that, of all the hopeless contests in 
which men can engage, that against the introduction of 





machinery is the maddest and the most bootless ? The ml! 
they can do is to drive the manufacture to new fields, a 
to ruin the trade of their own districts. Doubtless, the 
will suffer inconveniences and hardships by the change, 
but resistance can only aggravate both. Mechanical 
science is destined to revolutionise all our old modes of in- 
dustry, in order that she may put them eventually on a 
broader and stabler footing. She proposes to do the 
drudgery, and leave men to supply the intelligence. The 
readjustment may be painful, but it must come; and 
sound philosophy would say, accept it with a good grace, 
and make the best of it. After the struggle, and jostling, 
and discomfort of the new arrangement is over, will come 
the solid advantage with which the change is fraught. 
Increased labour and higher remuneration have always fol- 
lowed in the wake of changes of this kind. 

How comes it about that masses of men have such 
sensual and degrading habits, and are the prey of ignorance 
so gross and self-destructive? Do they deliberately and 
voluntarily choose these things? Are not they referrible 
to the influences of a miserable home, bad aur, defective 
education, and the want of healthy, mental, and physical 
relaxation ? Mr. Justice Byles, at the last Hampshire assizes, 
referred the long and hideous list of crimes that assailed 
his judgment largely to the want of accommodation in the 
cottages of the labouring a an opinion that found 
many to sympathise with it. Years ago that inspired 
peasant, John Bethune, spent his winter evenings in com- 
posing and delivering lectures on cottage economy, s0 
deeply did he then realise the need of a radical change in 
the home management and life of the peasantry of Scot- 
land. Yet to defects in these very things we owe half 
the misery and crime that disfigure our agricultural dis- 
tricts. Though varied in their mode of development the 
same causes are at work elsewhere, and similar ameliora- 
tions are called for. 

The present cry for reform is perhaps most important in 
its social bearing on matters of this sort, We want men 
in Parliament who understand the wants, and can apply 
remedies to the social ills of our working people, Every 
attempt at this, so far, has been a botch, and has missed its 
aim for want of adaptability to its proposed end. Rose- 
water and kid gloves have no sympathy with fetid courts 
and horny haath, However kindly your men of rose-water 
may feel towards those who are dying of stenches or con- 
suming under the pressure of long hours of hard labour, 
or being slowly poisoned by the inhalation of poisoned air 
in a coal mine, he has no power to aid them. Should he 
attempt it, his measures will be futile and inoperative, It 
would be as reasonable to ask the poor man to legislate for 
a fashionable club, as it is to ask the rich one to make 
wholesome regulations for injurious trades or for griping 
landlords, Both would be equally incapable of doing what 
was asked. 

Our educational machinery is doubtless vastly improved, 
and is in many cases doing a great deal for the emancipa- 
tion of our working people from the slavery of ignorance, 
Yet how little does it attempt besides fitting them for the 
mere business of life! How, even yet, the educator looks on 
his pupil with a reference to the shop or the counting-house 
rather than as a creature capable of any degree of polish, 
and who will have leisure to enjoy as well as labour to 
perform. He makes him sufficiently clever with pen and 
figures for all commercial calls, but does he produce those 
tastes or cultivate those habits that shall find him refined 
and elevating pleasures when labour is over, and when the 
physical nature is too much jaded to allow of any severe 
mental labour. It is, doubtless, for the want of this that 
half the drunkards in the country resort to the tavern. 
They have been well furnished for all the exigencies of 
labour—are capital machines, but they are without the 
taste or capability of rational and improving social amuse- 
ment. The arts that adorn life and render leisure happy 
are to a degree as much within the reach of our working 
people as of any one else, if we would honestly set about 
their preparation for them. Our present educational 
machinery for the masses of the people, as worked under 
the auspices of the Committee of Council, is capable, if 
honestly and fully carried out, not only of making the 
children of our working population equal to all the exi- 
gencies of business, but also of giving them beyond a power 
to enjoy the pleasures of literature, the refining influences 
of art, and the delights of music. ‘There is no reason on 
earth, except the incompetence of educational overseers, or 
their defective and short-sighted views, why the million 
pounds a-year that Parliament votes for education should 
not lay a firm and sound basis for the complete emancipa- 
tion of our working people’s children from the curse of 
buried talents and capabilities pent up for want of an 
educational outlet. 

If this is to be done, however, we must for ever abandon 
the idea of giving people “an education befitting their 
class.” This remnant of lingering barbarism must give 
way before a liberal determination to train every power that 
nature has bestowed on the poor as liberally as on the rich, 
Whilst a latent determination exists to keep down those to 
whom Providence has allotted a sphere of labour far below 
all the social ameliorations that have softened those socially 
above them, we should hope in vain to chase the sensuality 
and the economical mistakes that, are so rife from the work- 
ing world. 

The idea of refined poverty has never yet entered the 
minds of our manufacturers; and if a poor man has 
educated tastes he has the greatest difficulty in the world to 
gratify them. Indeed, we have been taught from our 
cradles that poverty and the gratification of good taste are 
incompatible, and the acme of human virtue has been re- 
presented as perfectly exemplified by Diogenes in his tub— 

“Who lives to fancy rarely can be rich— 
Who lives to nature never can be poor.” 

All this is pitiable nonsense, and it is high time it were 
buried with the Delias and Strephons of the world’s child- 
hood. If the Illustrated London News can produce a beau- 
tiful picture for a small fraction of a shilling, as was the 
case recently in the production of a coloured copy of one 
of Lance’s pictures in connection with that paper, can 
there be any valid reason why the poorest man in the 
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country should not be able to adorn his walls with good 
examples of art that would teach him kindly lessons and 
bring a charm into his dwelling? If an Egyptian slave 
can regularly use pottery so well modelled that specimens 
find their way from the banks of the Nile to places in 
English mansions, surely there can be no reason why our 
common pottery should be destitute of grace and repul- 
sive in appearance. ‘The hideous pottery ornaments that 
abound at our fairs might be profitably superseded by 
something equally cheap and of good form, Pictures an 
— we take as samples of nearly everything that be- 
ongs to a working man’s home. There can be no obstacle 
except such as may be overcome in the way of making the 
homes of our working people attractive, and of so forming 
their tastes that they shall appreciate the ameliorations, 
and voluntarily,seek their extension. 


COAL-BURNING LOCOMOTIVES. 


Upon the 9,500 miles of British railways there are now 
employed more than 5,000 locomotives, performing an 
annual mileage of upwards of 90,000,000 miles. The fuel 
consumed by these engines may be taken as equal to 
1,500,000 tons of coke yearly, requiring for its production 
nearly 2,500,000 tons of coal. This quantity of fuel may 
be valued at £1,200,000. Were coal to be substituted for 
coke, so as to accomplish equal evaporative results, pound 
for pound, the cost would not exceed £700,000, leaving a 
‘clear saving of £500,000. As the valuc, however, of the 
engines now in use cannot be taken at less than £9,000,000, 
any plan, for burning raw coal, and involving an entire 
reconstruction of this stock, could not pay for itself in less 
than eighteen years. If, for instance, the plan of coal- 
burning boilers in use upon the London and South-Western 
Railway—and which we believe has proved very success- 
ful upon the scale of an extensive practice —were to be 
adopted, the cost of the change, upon the entire locomotive 
stock of the kingdom, could hardly be less than £300 each, 
or £1,500,000 for the whole. It is evident, therefore, that 
before coal can be gencrally substituted for coke, as a loco- 
motive fuel, some simple adaptation of the ordinary firebox 
must be made for the purpose. 


be regarded rather as a casual experiment than as a plan 
deliberately put forward for the introduction of coal as a 
locomotive fuel. The plan required extensive alterations 
of the common boiler, and proved, we believe, unsuccessful 
on trial. 

Jeffreys’ grate is modified slightly from that already 
referred to as in use upon the Northern Railway of France. 
Its use is attended, we believe, with similar results; work- 
ing well with open free-burning coal, but choking with 
strong bituminous coal. 

In Mr. Cudworth’s boiler, employed on the South Eastern 
Railway, the form of firebox is materially changed from 
that in common use. The grate is very long and steeply 
inclined, and is divided into two longitudinal divisions by 
a mid-feather extending nearly to the tube plate. The 
manner in which the coal enters into combustion is much 
the same as that with the step-grate. The fresh coal ap- 
proaches the incandescent fuel gradually, whereby the 
evolution of gas is rendered more uniform, a circumstance 
which assists its complete mixture with air. There is 
ample room in the forward part of the firebox for the pro- 
duction and circulation of flame. Mr. Clark states that 
with some additional extension and inclination of the 
grate, Mr. Cudworth has been enabled to burn very bitu- 
minous coal, with very little stirring of the fire, keeping 
up steam abundantly at 110 1b, to 120 1b., and without 
smoke. The grate bars are laid closely, with very narrow 
air spaces, and a tightly-fitted ash-pan and damper. The 
results reported by Mr. Clark, as obtained from Mr. Cud- 
worth’s boiler, are remarkably good, showing, in respect 
of evaporation, from 8*2 lb. to 10 lb. of cold feed-water for 
each pound of Hartley or strong caking coal. In a service 
also of 23,462 miles by one of the coal-burning engines, 
the consumption of coal was but 20°84 lb. per train mile, 
against 24:24 lb. in a service of 89,968 miles by five of the 
coke-burning engines of the same general dimensions, and 
on the same routine of duty. 

Among several examples of the direct injection of 
streams of steam upon a coal fire, Mr. Clark figures a 
French plan which was at one time on trial on the Eastern 
Counties and North London Railways. Although with 
the aid of the blow-pipe when the blast was off, it was ef- 





There is, apparently, very little difference of opinion as 
to the principles upon which coal may be burned without | 
the production of smoke. ‘These may be briefly stated as 
a liberal admission and complete interfusion of atmospheric 
air with the rising gas of the coal, the admission and 
mixture to be made as nearly as possible at the surface of 


fectual in preventing smoke, it damped the fire, causing a 
waste of steam with a heavy extra consumption of fuel. 
The steam-pipe, which was passed directly through the fire, 
was burnt out, until it was protected by a casing of fire- 
brick. 

In the pian adopted by Mr. Jenkins, of the Lancashire 





the fire. The question which now engages the attention 
of practical men is that of the means most suitable and | 
least expensive for carrying these principles into effect. 
Mr. Clark, in his “ Recent Practice in the Locomotive 
Engine,” gives us sections of a dozen coal-burning loco- 





motive boilers, upon plans dating variously from 1851 to 
1858, besides others no longer in use. ‘These plans include | 
all those which have attained any considerable success, | 
and are of most diverse characteristics. Beginning with | 
the step-grate of the Northern Railway of France, we have 
an arrangement involving no change in the struc- 
ture of the boiler, and by which the fresh coal comes 
gradually forward upon the incandescent fuel; the gas 
being gradually distilled and intermixed with air, which, 
as long as the grates are unobstructed, enters in abundance 
through the ample space provided between the flat bars. 
The arrangement is now everywhere known among railway 
men; and where open, free-burning coal is used, answers 
very well. With strong caking coal, however, the | 

| 

| 


soon become clogged and burnt. 

The McConnell boiler, with longitudinal mid-feather, 
and long combustion chamber, involves extensive structural 
modification, and in practice does not appear to yield much 
above two-thirds the ordinary practical evaporation of coal 
properly burned in other forms of fireboxes. An admission 
of air is provided, and a considerable length of “ run” is | 
obtained by the long combustion chamber, whereby the | 
combustion — judging from the comparative absence of 
smoke—appears to be tolerably perfect, a result to which 
the system of alternate firing upon the two grates on either 
side of the longitudinal mid-feather also contributes, 

In the Beattie boiler, as used on the London and South- 
Western, most extensive changes of structure are intro- 
duced, and a considerable additional weight is incurred, 
For the specific object, however, of securing perfect com- 
bustion, the arrangement of the firebox seems to be in 
every respect complete. The railway public have 
been for a long time familiar with the successful per- 
formance of these engines, although we cannot say 
whether it be yet determined that the saving in cost 
of fuel has compensated for the additional outlay in 
construction and maintenance of the boiler. The 
general introduction of a similar arrangement upon the 
existing locomotive stock of our railways is almost whelly 
out of the question, At the same time we freely admit 
that with this boiler the combustion of raw coal is almost, 
if not entirely, perfect, hardly the least smoke being made 
whilst running. The pressure of steam is maintained 
also with great uniformity. The evaporation, taking 
into account that the feed water is heated to nearly 
212 deg., is not perhaps as high as might be expected, 
rarely exceeding 8lb. per pound of coal, excepting when 
the boiler was not regularly blown off, and there was 
reason to suspect considerable priming. Mr. Clark has 
shrewdly called attention to the condition of the boiler as 
regards cleanliness, showing that in the case of seven trips 
the evaporation, when the boiler was previously blown off, 
was 85 lb. per pound of coal, whilst, when the boiler 
was not blown off, there was an apparent evaporation of 
9:5 1b. for cach pound of coal burned. In several other 
cases similar results were observed, and there can be no 
doubt that the evaporation of 10-06 1b. per pound of Lan- 
eashire coal, as reported by Mr. Perring, was from 1} lb, to 
2 lb. in excess of the real evaporation—that quantity of 
water being carried over in foam, owing to the foul con- 
dition of the boiler. In all trials of evaporation the con- 


dition of the boiler should be noted carefully, as was done 
by Mr. Clark. 


and Yorkshire Railway, air is admitted by tubular stays 
through the sides of an ordinary firebox, and a cast iron 
or fire-brick deflector is erected against the tube-plate, so 
as to deflect the rising gas and air backward and up- 
ward in the hinder part of the firebox, thereby increasing 
the length of the “run.” The plan adopted by Mr. Yarrow, 


| upon the Aberdeen Railway, is essentially the same, and 
| tolerably good results have been obtained in both cases. 


The same arrangement was, we believe, adopted also upon 
several American railways in 1857, and there it has enabled 
a free-burning coal to be successfully used. 

In Mr. Allan’s coal-burning boiler (Scottish Central 
Railway), the firebox is elongated and shallow, and the 
gas and air are made pass through a moderated opening in 
a transverse fire-brick diaphragm, a few inches behind the 
tube-plate. 

The plan proposed by Mr. Clark for the combustion of 
coal in ordinary fireboxes, and tried by him upon the 
North London, Eastern Coanties, and South-Eastern Rail- 
ways, consists in inducing currents of air by means of 
slight jets of steam injected through openings in the sides 
of the firebox, at or near the level of the fire. The action 
of these jets, as stated by Mr. Clark, is “ to induct and 
forcibly distribute the air within the firebox, and enforce 
its immediate mixture and combustion with the gases—the 
action of the jets of steam in creating powerful currents of 
air into the firebox being similar to that of the blast-pipe 
in the chimney.” On the North London Railway, an 
engine with medium sized firebox and large chimney was 
fitted with four steam jet nozzles of one-sixteenth of an 
inch diameter each, these being directed through as many 
openings into the firebox, just above the surface of the 
burning coal. Mr. Clark states that by these means, 
and with hard coal, smoky enough in itself, all the 
products of combustion were carried off, and smoke 
banished from the chimney top by the natural draught 
of the boiler when the steam was shut off, and without 
the aid of the blow-pipe in the chimney. In subsequent 
trials upon the Eastern Counties Railway, the consump- 
tion of coal, as compared with that of coke burned in the 
same engine, was but 7 per cent. more per ton gross per 
train mile, whilst the evaporation, which was 7°36 lb. per 
pound of coal with cold feed-water, was but 5 per cent. less. 
In other trials, we understand that equal economy, both in 
the fuel per mile and in evaporation, has been attained 
when burning coal and coke indifferently in the same 
engine, arranged upon the plan under notice—the steam 
jets being shut off whilst burning coke. It is a great merit 
of this plan, if continued experience shall confirm its 
success, that it involves no structural alteration of the 
ordinary boiler, being applied quickly and cheaply, and 
requiring little care in its management. 


TENDENCIES AT SOUTH KENSINGTON, 


WE have frequently taken occasion to commend the liberal 
policy pursued by the Department of Science and Art, and 
have not failed to connect its marked success with that 
policy as its main cause. There can be no question that 
already a broad and sound basis is laid for the development 
of the artistic tastes of our people, and for bringing such 
improved tastes to bear on our industrial productions. 
Though we have started late in the race we have started 
well, and there is fair ground for confidence in our being 
able ultimately to secure the position we had well nigh lost 
by our apathy. Should the Exhibitions of 1861 move us 
on with as potent an influence as that of 1851 started us, 
we shall have no occasion to fear the competition of nations 





Mr. Craig’s arrangement, illustrated by Mr. Clark, may 


hitherto more highly cultivated in the markets of the 


world. Still, we do think the Department has never fully 
realised the importance of the more popular part of its 
work, or discovered how important an instrument the 
public schoolmaster might be made in its accomplishment. 
There have not been wanting evidences that the Depart- 
ment is not wholly free from the popular prejudices against 
the schoolmaster, or uninfluenced by the unworthy concep- 
tions of his office and its capabilities, that are current in 
the world, and due to a state of things that has passed 
away. The claims of the office for the remuneration of its 
labours are judged by a standard that has become obsolete, 
rather than by the more liberal rule that is being adopted. 
Whilst throughout society generally there is a decided 
movement in favour of the educator, and he is slowly but 
surely advancing to the position of consideration to which 

the importance of his work entitles him, and in the posses- 

sion of which only he can fully perform its duties, in the 
estimation of the Department of Science and Art he is of 
small consideration, and his sympathies and help scarce 
worth securing. And yet we are quite sure that he is the 

most important ally that can be enlisted in the spreading 

of art-instruction through the land. It would not be diffi- 

cult to lay our finger on the name of more than one of the 

most successful of art schools, that owes its very existence to 

the agency so slighted, and which has been carefully 

nursed and guarded through the dangerous period of in- 

fancy into a vigorous manhood, by the very man who fails 

to receive a fair and honourable recognition from the de- 

partment whose battles he has self-denyingly fought, and 

whose work he has, through weariness and the langour of 

over exertion, never shunned to perform. 

This policy is the more short-sighted and unwise, inas- 





much as the schoolmaster is the readiest agent of the 
Department, and must—at least, for years to come—be the 
only one it can employ in many districts for the further- 
ance of its mission. Wherever the population does not 
warrant the establishment of a school of art, the art- 
instruction of the district must be given in connection with 
the daily education of the children, and must fall to the lot 
of the schoolmaster. With proper encouragements, under 
proper guidance and supervision, and with generous treat- 
ment, he is capable, in most instances, of doing the work 
well, or at any rate of opening the soil for more skilful 
cultivation, and sowing seeds that shall germinate till that 
more perfect system of a purely art-school can be adopted. 
It must, clearly, be by his agency that art-instruction 
must be carried into all the more sparsely populated dis- 
tricts for the present. 

As an inducement to him to him to qualify for this work 
he is offered a maximum sum of £5 per annum on sub- 
mitting to a successful examination. No further stage of 
acquirement is recognised, nor any higher degree of compe- 
tency rewarded in the schoolmaster. His examination con- 
tains a considerable portion of the first grade certificate 
examination of an art-school teacher, but its successful 
completion only brings him one-fourth the emoluments, 
The Department give to their lowest certificated art-master 
quadruple what they give to the most accomplished school- 
master, This seems very anomalous, If the schoolmaster 
further instruct his pupil-teachers satisfactorily, he may 
gain further emoluments to the maximum sum of £3 per 
annum. And this miserable pittance—a small fraction of 
what the art-schoolmaster would get for doing the same 
work in the same way—is most strangely offered as a 
premium for keeping pupil teachers from schools of art. 
If they receive their instruction in an art-school, the school- 
master loses his bonus. He has, therefore, a direct interest 
to the extent we have mentioned in keeping them out of it, 
and instructing them himself. The interest is small enough, 
and possibly diminished to its minute proportions that it 
may not act as an inducement to such a course; but that 
its terms are directly in the teeth of what the Department 
intend to promote there can be no doubt. As there can 
be no question of the advantage of a pupil teacher attending 
the art-school, even when his own master is certificated to 
teach him drawing, the Department ought certainly so to 
arrange its terms that he may be induced to go there with- 
out his own master suffering loss thereby. If this were done, 
and amore liberal rate of paymetits adopted towards school- 
masters, with some fitting and efficient supervision for 
drawing so taught, great extensions might be made to the 
area over which art-instruction is spread. 

We should be glad too to see the senior pupil teachers at 
our public schools drafted into the pupil masterships of art 
schools. There is nothing incompatible in the two offices. 
There is nothing to prevent a pupil teacher who has had 
an efficient preliminary training, and whose taste for art 
has been developed during the progress of his apprentice- 
ship, from comfortably fulfilling the offices of both art and 
public school pupil teacher. The work would not be over- 
whelming, nor would it, with careful management, clash in 
its times. The drafting of such into the art-pupil teacher- 
ship would secure the office being filled by candidates 
with a competent general education. It would also secure 
a degree of teaching skill and adaptibility to circumstances, 
that may possibly now be rare in art schools. It would 
further meet a great want felt in moderate sized towns, 
where fitting candidates, especially females, cannot be 
found to fill the office of art-pupil teacher. 

We are persuaded that if thus the artificial and untrue 
distinction the Department is inclined to draw between 
what it is pleased to term primary and secondary educa- 
tion were to a considerable extent done away with, its 
own objects would be materially promoted, and the spread 
of that branch of instruction 1t was created to foster 
would be largely facilitated. 


Ramway To Wootwicn ArsENAL.—An improvement is about 
to be carried out at the Royal Arsenal by the laying down of a line 
of rails from that establishment to form a junction with the North 
Kent Railway at Plumstead. The work will be carried out by the 
South-Eastern Railway Company, under an agreement with the 
War Department; and the line, which will be about half a mile in 
length, will place the arsenal in direct communication with Chat- 
ham, Dover, Portsmouth, and the south coast of England. As an 
auxiliary to the rapid transmission of guns and stores for the coast 
defences, and to naval and military home stations, the line will be 








invaluable. 
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RAILWAY MATTERS. 


Tur directors of the London and South-Western have submitted 
to the proprietors a proposition to purchase the Epsom and Leather- 
head line of four miles (recently leased at £2,000 a year) upon the 
following conditions:—‘* The company are’ to purchase the line, 
within six months after the passing of the act authorising the same, 
for £50,000 in cash. Or, in the option of the South-W estern, for 
£50,000, 4 per cent. South-Western Preference Stock, or £40,000 5 per 
cent. Preference Stock. The South-Western Company is to work 
trains over the line in the meantime.” The report of the directors 
of the Caledonian Railway states that the works on the Port Car- 
lisle branch are to be immediately commenced. The directors 
regret the failure of further endeavours to effect an arrangement, 
fair to all parties, in regard to the competing schemes for the 
district between Hawick and Carlisle; and that vigorous support 
would accordingly be given to the Carlisle, Langholm, and Hawick 
Bill. The Caledonian Company had engaged to subscribe £150,000 
towards the share capital (£350,000) of that undertaking, and to 
work the line at 45 per cent. of the receipts.—The line 
from Kildale to Castleton, being constructed by the North-Eastern 
Company, is expected to be open for trattic during the pre- 
sent year.—The directors of the Newcastle and Carlisle, in their 
annual report, state that an intermediate dividend at the rate of 
£2 7s. 6d. per cent., less income-tax, was paid for the half-year 
ending the 30th of June last; and the directors now recommend that 
a dividend at the rate of £3 per cent. be made for the half-year 
ended the 31st of December last, and that such dividend be paid on 
the 24th inst., making the dividend for the whole year £5 7s. 6d., 
less income-tax, and leaving a balance of £1,724.—The £1,000,000 of 
debentures offered by the East India Railway Company were taken 
in a few hours.—Of the seventeen principal railways in the King- 
dom only one—the Brighton—paid a 6 per cent. dividend for the 
year 1858; four—the London and South-Western, North London, 
Bristol and Exeter, and Great-Southern and Western of Ireland, 
paid 5 per cent; the Midland paid 42 per cent.; the Great-Northern 
44 per cent. ; the Berwick division of the North-Eastern, 4} per cent. ; 
the London and South-Western and South-Eastern, each 4 per cent. ; 
the Lancashire and Yorkshire, 33; the Caledonian, 3}; the Eastern 
Counties, 2 13-16th; the London and Blackwall, 24; the North 
Staffordshire, 24 per cent.; the Great Western 1}; and the Man- 
chester, Shettield, and Lincolnshire, nil. 

Scorrisn Nortu-Eastern.—The directors of this company state 
in their report that the revenue for the half-year ending the 31st of 
January last amounted to £98,157, and the expenditure to £47,474, 
leaving a balance of £50,683. Of this sum the Aberdeen portion 
amounts to £35,478, and the Scottish Midland to £15,205. The 
gross receipts for the past half-year show an increase of £4,419, as 
compared with the same half of the preceding year, and the ex- 
penditure an increase of £2,137, leaving the increase in the net 
receipts £2,282. After deducting interest and all preferable charges, 
the balance available for dividend on the Aberdeen capital stock for 
the half-year is £13,551, to which is added the surplus from last 
half-year £2,016, making a disposable sum of £15,567. Out of this 
is deducted £1,280 for dividend on the 3} per cent. stock, £8,300 
dividend on the 6 per cent. stock, and £5,250 on the 7 per cent. stock, 
together £14,830, leaving a balance of £737 for the next account. 
The balance on the half-year applicable as dividend on the Scottish 
Midland stock is £12,290, out of which the directors propose to pay 
a dividend at the rate of 4 per cent. per annum, and to carry the 
balance of £536 to the credit of the reserved account, thus replacing 
a large portion of the sum taken from that account last half-year to 
assist in paying the dividend then declared. The capital account 
showed that £1,976,412 had been raised on shares, and £733,488 on 
debentures; total, £2,709,900. The expenditure on the Aberdeen 
line amounted to £1,921,908; on the Scottish Midland line, to 
£168,876; and on joint account to £146,754; total, £2,737,538, 
leaving a balance against the company of £27,638. 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE.—The total ex- 
penses of this company’s railways, including rents, tolls, duty, 
&c., from the Ist January to the 6th of March, 1859, amounted to 
£49,044, as against £48,088 for the corresponding period of 1858. 
The proportion of the South Junction receipts accruing to this 
company from the Ist of January to the 6th of March, amounted 
to~£3,977, as against £3,926 for the corresponding period of 1858, 
and the expenses to £2,194, as against £2,286. The total receipts, 
including rents, &c., of this company’s canals, from the Ist of 
January to the 28th of February, amounted to £11,615, as against 
£8,991 for the corresponding period of 1858, and the expenses to 
£6,919, as against £6,452, leaving a balance of net profit of £4,696, 
as against £2,539 for the corresponding period of 1858, 


CALEDONIAN.—The report of the directors of this company states 
that the revenue account shows a balance of £93,023. After pay- 
ment of the dividends on the original preference stock and on the 
new preference shares, amounting to £26,791, there remains £66,231. 
The directors recommend a dividend on the ordinary stock at the 
rate of 4 per cent. per annum, leaving a surplus of £4,490 to the 
credit of the contingent fund, which will then amount to £11,868. 
The revenue for the half year ending 31st of January last amounted 
to £342,236, being £8,415 less than at the corresponding half of the 
preceding year, and the working expenses to £132,462, or 38-7 
per cent., being £503 more than for the corresponding half of the 
preceding year, showing a decrease in the net traflic of £8,921. 
The capital account showed that £8,634,362 had been received, and 
£%,500,271 expended, leaving a balance of £134,091. The revenue 
account showed that £345,921 had been received during the half 
year, and £145,598 expended, leaving a balance of £200,323. 

LONDONDERRY AND ENNISKILLEN.—The report of the directors of 
this company states that the total receipts for the half-year ending 
the 3lst of December last amounted to £20,482, being an increase of 
£350 over the corresponding period of 1857. The total expenditure 
was £9,987 against £10,065 for the same half of 1857, showing a 
decrease of £77. The Dundalk and Enniskillen Railway Company 
have a bill before Parliament in which they ask power to lease or 
buy the undertaking of the Londonderry and Enniskillen Railway 
Company. As the power sought is merely permissive, and by no 
means prevents the company from leasing or selling the railway to 
other parties, the directors do not recommend opposition to the 
power sought. The Dundalk Railway opened to Enniskillen on the 
15th of February, giving through an unbroken communication from 
Dublin to Londonderry, and satisfactory arrangements have been 
entered into for a free interchange of trattic. After payment of in- 
terest on the Government loan and ordinary debentures, and pro- 
viding interest an temporary loans and liabilities, there remains a 
disposable balance of £6,309. This sum is sufficient, after payment 
of dividend on the 6 per cent. £10 shares, to give a dividend of 5s. 3d. 
on the £12 10s. preference shares, payable on the 30th inst., leaving 
a balance of £75. The capital account showed that £696,534 had 
been received, and £699,282 expended, leaving a balance of £2,747 
against the company. 





Mipitanp Great WesTERN OF IRELAND.—The report of the 
directors of this company states that on the line from Dublin to 
Athlone and the Longford and Cavan branches the receipts from 
passengers and mails in 1857 were £46,137; in 1858, £45,283, 
showing a decrease of £854. Receipts for goods, cattle, &c., in 1857, 
amounted to £31,786; in 1858, to £34,728, showing an increase of 
£2,942—total, in 1857, £77,923; in 1858, £80,011, showing an in- 
crease of £2,088 from an improvement in the receipts for the con- 
veyance of goods and cattle. The receipts from the railway and 
canal amounted to £92,117, the disbursements to £55,691, leaving 
£36,425; which, with the surplus from last half-year, £647, made a 
disposable sum of £37,072. = this amount the directors recom- 
mend that a dividend, at the rate of 5 per cent. per annum, free of 
income tax, amounting to £33,806, be paid on the capital of the 
company, and the surplus of £3,266, be carried to the credit of the 
next half-year. 





TRAFFIC RETURNS. 
Week Miles 
































ending open. 1859. 1858, 
Bristol and Exeter........ssccsssssesese Mar. 6 118 : 5,247 
East Anglian .........+.. -. Mar. 6 67} 895 
East Lancashire ... eee Mar.13 0 111 5,020 
Eastern Counties .. -.. Mar. 13 489 2,0894 
Kdinburgh and Glasgow ..... Mar. & 142 5,148 
Glasgow and South-Western ... Mar.12 184 6,103 
Great Northern .....0....se0 Mar. 6 283 15,958 
Great Western .......... coe - Mar. 13 466 23,134 
Lancashire and Yorkshire ... - Mar.13 289 18,909 
London and Blackwall ...... ee - Mar. 11 5 1,063 
London and North-Western . +» Mar.13 810 56,601 
London and South-Western......... - Mar.13 227 10,949 
London, Brighton, and South Coast..... - Mar. 5 292 8,:97 
Manchester, Sheffield, and Li NT ire.. Mar.13 173 7,85 
Manch., So. Junc., and Altringham...... Mar.13 — 724 
PEG co cecvceceee seosvscsecs ° -»» Mar.13 614} 28,173 
Midland Great Western ...... cooe-s+coee Mar. 13 177 8,413 
Newport, Abergavenny, and Hereford .. Mar. 13 50 1,164 
GD BE ce cccdce cence --- Mar. 13 149 4,672 
North Devon .. ++» Mar. 6 35 3038 
North Eastern. e+» Mar. 12 736 28,211 
North London....... «eo. Mar, 13 9 2,252 
North Staffordshire .. epoess -» Mar.6 233 5,810 
Oxford, Worcester, and Wolverhampton.. Mar. 13 ot 3,766 
Becttieks Cantal cccecccccvcossccescece ce Mae. 1B 50 2,750 
Scottish North-Eastern....... eee Mar.13 = 115 3,417 
Shrewsbury and Birmingham, » 29 1,351 
Shrewsbury and Chester .... ie 49 2,032 
South Eastern ........... « » §& 301g 
Waterford and Kilkenny .......... coseee Mar.12 81 

COLONIAL AND FOREIGN. 

Buffalo and Lake Huron .,.......+-..+.. Feb.25 161 815 819 
Grand Trunk of Canada ... - Feb.19 880 8,192 7,702 
Great Western of Canada eos Feb. 25 345 7,256 7,472 
Great Luxembourg .,.... - Mar. 13 122 2,000 843 
Sambre and Meuse. ° ow 68 1,239 1,207 
West Flanders..........cc00. ecerece ecoe op 12 75 795 630 
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TRIAL OF STEAM CULTIVATORS ON LORD 
HATHERTON’S ESTATE. 
THe trial of steam cultivators announced as to come off by us last 
week took place on the day and at the place named. We take from 
the Wolverhampton Chronicle of Wednesday last the following por- 
tion of the report in that paper of the proceedings in question :— 
In order, to place before the agriculturists of the district the working 
of some of the leading machines at present in use, Lord Hatherton, 
whose enlightened zeal for the promotion of improvements in 
farming of every kind has placed him amongst the foremost 
agriculturists of the kingdom, issued an unrestricted invitation to an 
exhibition of the application of steam power to the cultivation of 
the land at Teddesley, on Tuesday last. It was, we understand, 
intended that Mr. Fowler's and Mr. Smith’s cultivators, and an 
engine built by Mr. Rickett for the Marquis of Stafford to work a 
revolving cultivator, should be shown in operation. Bray’s traction 
engine, with a weight of 25 tons attached to it, was also to be 
exhibited in motion. Unfortunately the traction engine did not 
arrive; and the continued rain of the last few days had rendered 
the soil so soft and muddy that it was not deemed expedient to 
attempt to work the engine built for the Marquis of Stafford, which 
we may observe is not stationary, but locomotive, and moves over 
the ground with its scarifiers, or “ screw” substitute for the plough, 
in the rear. The weight of this cultivator, as we heard, is about 
5 tons, and the steam engine is of 10-horse power. ‘The exhibition, 
in consequence of the mishaps we have noticed, became restricted to 
the working of the engines of Mr. Fowler and Mr. Smith; though 
in the course of the proceedings a locomotive, built for the Marquis 
of Stafford, and capable of running upon a common road, came upon 
the ground, and attracted general attention. It brought several 
gentlemen to the field from Teddesley Hall, and towards the close of 
the exhibition returned thither, Lord Hatherton and the noble 
Marquis occupying seats on the box. It moved at a good pace, about 
six or seven miles an hour, and turned the ordinary windings of the 
road with much facility. 

The day, unfortunately, was of the most unfavourable character. 
A strong west wind prevailed—raw and gusty; and the rain was 
almost constant, diversitied, however, with heavy scudding showers, 
which occasionally compelled the spectators to seek shelter under a 
hedge, on the lee side of the engine, or wherever it could be found. 
The company, under such circumstances, was more than might have 
been expected, but had the weather proved fine, it would undoubtedly 
have been very numerous, and the scene, for the spot selected 
possesses considerable natural beauty, and affords a fine prospect, 
would have been most agreeable and exhilarating. 

The exhibition took place in a large field called the Round Acre, 
containing about thirty-six acres, and which within little more than 
twenty years has been enclosed from Cannock Chase. It is tolerably 
level, but superabounds with stones, and has manifestly required 
great energy to bring it into profitable cultivation. From its size 
and character it was Drterne 2 adapted for the purpose of the ex- 
hibition. 

It is difficult without the aid of drawings to convey any satisfac- 
tory description of such complex pieces of machinery as steam- 
ploughs and cultivators; but Mr. Smith’s cultivator is of a com- 
paratively simple character. If the reader will imagine a large 
square, about 180 yards on each side, we may convey to him some 
notion of the operations. The steam engine is placed a few yards 
behind one of its sides; while in front of it, and connected with it 
by an endless band, is a double windlass that occupies the centre of 
one of the sides. From the windlass proceeds a long wire rope, one 
coil working to the right and the other to the left. At the corners of 
the square we have imagined are horizontal wheels, round which the 
rope works on each side, and finally round wheels again on the far 
corners of the square. The rope on the far side is connected with the 
plough or scuffle or other instrument used, which thus when in work 
is drawn to and fro the full length of one side of the square, con- 
tinually making its furrows nearer and nearer to the windlass, and 
in a parallel with it, from which its motion is derived. Of course, 
as one side of the rope of the windlass moves the plough or scuffle, 
the other is relaxed, and when at the side of the square it is turned 
and repeats its journey. By an ingenious contrivance of “ anchors” 
the rope is suitably shifted whenever the implement is turned. Rollers 
at proper distances prevent the rope from trailing too much upon the 
ground. The ground is got over with considerable speed, and the 
work is satisfactorily performed. 

Mr. Fowler's machine is much larger and more complex, but of 
considerably more power. It consists of the steam engine and wind- 
lass, which are united, and the plough or scuffle or other instrument 
is separated, but attached when at work by a stout wire rope. The 
engine is placed at the side of the field, and the plough or other im- 
plement is drawn to and fro for a long distance, by the ropes, which 
wind up and unwind by means of the windlass as may be required. 
As neither the plough nor other implement used is turned in the 
course of the operations, a double instrument is formed, the plough- 
shares, &c., being presented point forwards at each end. The imvle- 
ment is exactly balanced, and thus it is drawn backwards and for- 
wards without turning, and with uncommon speed. The imple- 





& 
ment worked on the present occasion presented four ploughshares at 
each end, and thus, on going backwards and forwards, performed the 
work of eight ploughs, and the manner in which it did its work 
obtained for it great commendation. Mr. Fowler, its inventor, stated 
that it would plough an acre per hour. 

It was intended, we believe, to institute some comparison of the 
work performed by the respective machines, but we are not aware 
that it took place. A great amount of work was done, and the exhi- 
bition, though, from the causes we have mentioned, it did not fulfil 
the intentions of its noble and liberal projector, was regarded with 
the liveliest interest and satisfaction. “Plenteous luncheons for 
visitors were provided by Lord Hatherton’s direction at the Farm, 
and also at Teddesley Hall; and, had the weather proved fine we 
need scarcely say that a treat of the most agreeable and useful kind 
would have been presented by the exhibition. 





THE ATLANTIC TELEGRAPH, 


Upon the principle of hearing all sides, we publish the following 
from the Scoftish Press of the 15th inst :— 

“No scientific attempt of the present day has been so attractive 
to the popular mind as that for connecting Great Britain with 
America by means of the electric telegraph. We therefore quote 
the following letter addressed to the editor of Turk ENGrncer :— 

**T have already brought under your notice the superior advantages of 
a telegraph line via Scotland, Iceland, Greenland, and Newfoundland, 
where it would meet a line already formed to New York. Nature may, in 
truth, be said to have kindly provided stepping-stones in this direction, of 
which it is both our duty and our interest to avail ourselves, and by means 
of which there can be no rational doubt we may have a working telegraph 
to America any day we please. It is only about 2,200 British miles from 
Scotland to Newfoundland by the route proposed, with no sea distance 
longer than about 800 miles. ihe proposed line vic South America is 
10,000 or 12,000 miles long, and is thus far too round-about and expensive 
to begin with. The time may come when it will be formed, but it is out of 
the question just now, and only tends, in the meantime, to distract atten- 
tion from the right direction. The long continuous sea distance, both of 
Valentia and the Land’s End (to Halifax) lines puts them, or ought to put 
them, entirely out of the question.’ 

“ This letter, it seems to us, clearly points out the right direction 
in which the telegraphic line to America ought to run. Its sea dis- 
tances are the shortest possible in crossing the Atlantic, and this is 
no doubt the most essential element of all in ensuring the success 
of such an enterprise. As there are now at least four lines to Ame- 
rica proposed for adoption, we shall briefly specify their leading 
points, so that our readers may be able to judge for themselves of 
their merits, and this will be found not very difficult to do when the 
facts are fairly brought before them :— 

“1. The line from Valentia to St. John’s is one continuous sea- 
length of 1,930 miles. 

“2. The line from the Land’s End to Halifax is one continuous 
sea-length of 2760 miles 

“3. The line from the Land’s End by Spain, the Cape Verde 
Islands, Brazil, the West Indies, and New Orleans, to New York 
(the longest of its numerous sea-distances being at least 1,050 miles), 
is in total length about 11,000 miles. 

“4. The line from Scotland by Iceland and Greenland to 
St. John’s, Newfoundland—from Cape Wrath to lecland, 552 miles ; 
from Iceland to Cape Farewell, Greenland, 828 miles; from Cape 
Farewell to Newfoundland, 850 miles—in all, 2,230 miles. These 
different parts could of course be worked either separately, or in un- 
broken connection from Britain to America, as should at any par- 
ticular time be found practicable or most expedient. And this ~ 
if it were thought or found desirable, could be divided into much 
shorter distances than those now stated, landing in America at or near 
Cape Charles, in Labrador, or at the northmost point of Newfound- 
land; but, taking everything into account, the course proposed seems 
to be the most advisable, subject to any minor adjustments. 

“The miles referred to are British miles. 

“The great superiority of the last or north line must be obvious 
on the slightest reflection, as it has the shortest sea-distances and a 
very direct route. Long continuous sea-distances are extremely 
condemnable, accompanied as they are with the greatest difficulty, 
delay, and expense, in every respect, and ending in total failure, as 
already seen in the case of the Valentia line, and which result would of 
course be still more certain in the case of the still longer continuous sea- 
distance to Halifax. The line by South America would be far too cir- 
cuitous and expensive, and is otherwiseobjectionable. It may be here 
remarked that an eminent electrician has stated that, judgingfrom all 
experience on the subject, there is no reason for supposing that a 
submarine telegraph of one thousand miles in length can be worked. 
This view is fatal to the pretensions of every Atlantic line excepting 
the one advocated by the correspondent of THe Exarxerr. In these 
circumstances, and as the superiority of the north line has now been 
repeatedly made known through the public press, it will be very 
surprising if the Atlantic Telegraph Company should again attempt 
to form a new line from Valentia to St. John’s, or if they should 
have anything whatever to do with the still more objectionable line 
to Halifax. In either case they will most assuredly be throwing 
their money into the sea, not only in the literal, but in the figurative 
sense of the expression, and they themselves, as well as the public, 
will be again doomed to a most bitter disappointment. And they, 
and especially their directors, will have no excuse for such conduct 
after the proper course has been so often and so clearly pointed out 
by the correspondent of Tne ENnGinrer—the adoption of which 
there can be no doubt would end in the most complete suecess— 
making the present age radiant with what would ever afterwards be 
regarded as one of the greatest victories of civilisation.” 

















New Sreamers to PortuGar.—A London prospectus has been 
issued of the Union Mercantile Steam Company of Lisbon, which 
commenced operations last year, for the purpose of trading between 
that capital and the Portuguese settlements on the west coast of 
Africa, as well with the Azores and Algarve. The company have 
an annual mail subsidy of £18,000 from the Portuguese Govern- 
ment, and also received a bonus at starting of £6,000, The capital 
is fixed at £150,000, of which the directors and trustees have already 
subscribed £100,000, leaving £50,000 to be offered in London, and 
which is now required to complete the purchase of additional ships 
called for by the increasing trade. The expenses are kept at an 
extremely low point, and the manager is paid solely by a commis- 
sion. With regard to the results of the undertaking thus far, it is 
stated that the line to the Azores, which was the branch first esta- 
blished, is paying 25 per cent. per annum, and that the ships of the 
African line, which has been opened only four months, have been 
full each way, and unable to take all the cargo and passengers 
offered. The persons interested in the undertaking rely that it will 
aid materially in facilitating the suppression of the slave trade, 


All the vessels are full-rigged ships, and as the steam power is 
merely auxiliary they are sailed at small current expenses. 

Her Masesry’s Navy.—There was no surgical operation to 
which the ships were not subjected. Now their heads were cut off— 
now their tails; they were sometimes sawed asunder; the unfortu- 
nate ships were exposed to all sorts of bad treatment. He was 
aware that it was absolutely necessary to lengthen and to alter the 
old vessels which were built in the time of Sir W. Symonds. But 
he was not speaking of those vessels; he was speaking of absolutely 
new ships, scarcely one of which was launched without first under- 
going a frightful amputating process. The Howe, a vessel of 121 
guns, which had only been laid down last year or the year before, 
after being built, had been pulled down again and a new bow fitted 
to her. He was not aware of any great invention in bows within 
the last few years which should render it necessary to pull a three- 
decker down, in order to fit her with a new bow. The Immortality, 
a 51-gun frigate, built in Pembroke Dockyard, went through a deal 
of trouble. In the first place she was lengthened amidships, and 
last year an order was issued to lengthen her 5ft. by 5ft. Just 
think of ordering a 51-gun frigate to be lengthened 5 ft. by 5 ft., 
when they were lengthening their yachts 14ft. and 15ft. But the 
naval authorities were inexorable; the vessel was lengthened 5 ft, 
and the result, as might naturally be supposed, was, that the ship 
was not fit for sea, and she had to be pulled to pieces again, to have 
15 ft. more added to her, a process she was undergoing at that 
moment. He could tell a great many similar stories, which would 
be amusing, if the expense was not so great. But even at the risk 
of wearying the House, he must refer to the San Fiorenzo, which 
was built either at Deptford or Woolwich. This vessel was a great 
favourite of the London folk, and no wonder, for she was a beautiful 
model of a ship. [Sir J. Pakington: Where is she now?]| Vanished, 
departed, gone to a better place it was to be hoped. ‘Two smaller 
vessels, the Lyra and the Racer, and others of that kind, began life 
with 450 tons, but as they advanced in years they attained a growth 
of 750 tons. Was this a reckless expenditure, or was it not? And 
was it not time that it should be put a stop to?—Speech of Lord 


C. Paget in Debate on the Navy. 
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PARLIAMENTARY INTELLIGENCE. 





METROPOLITAN MAIN DRAINAGE. 


Mr. Witu1aMs asked the hon. member for Bath, as a member of 
the Metropolitan Board, what steps had been taken by that Board 
with reference to the main drainage of the metropolis, particularly 
on the south side of the river. = 

Mr. Tite replied that he had but very recently joined the board ; 
but he had askedits very able chairman for the information his hon. 
friend required, and he believed he should be able to give him a cor- 
rect answer to his question. On the south side of the river there 
were two systems of sewers, the high level and the low level. The 
high level “began at Clapham, and ended at Deptford ; and its 
length, including branches, would be ten miles. The estimate was 
£203,000, and the contracts for the work would be advertised for 
this week. The low level began at Putney, and ended also at the 
same point at Deptford. With its branches it would be eleven miles 
in length, and the contracts for it would be advertised in June. The 
two systems united at Deptford Creek, where the contents of the 
low level sewer would be pumped into the high level sewer, and 
then proceed together for seven miles and a-half to Erith, where it 
would flow into the estuary of the Thames. On the north, the City 
side of the Thames, there were three systems of sewers. One of 
these was contracted for. It began at Hampstead, and ran seven 
miles and a-half to a point on the river Lea. It was contracted for 
at £152,000. The work had been commenced about a month, and 
would be finished within the twelve months. The second sewer on 
the north was the middle level sewer. That would begin at Kilburn, 
and join the first at the same point on the river Lea. Its length was 
about ten miles, and it would be contracted for towards the end of 
the year. There was a third system of sewers on the north side 
which was involved in the Thames embankment, and might take 
some considerable time. But the whole three would unite at the 
river Lea, where the water in the low levels would be pumped into 
the high level, and be carried in one conduit to Barking Creek, a 
distance of four miles. One portion of the works, therefore, had 
already commenced ; another would begin in a few mouths, and the 
whole would be completed within four years. With respect to the 
money required, the entire £3,000,000 had been lent by the Bank at 
34 per cent.; and it was with pleasure he added that, inasmuch as 
it was to be paid off in forty years by a 3d. toll, the product of that 
toll for the present year had been £10,000 more than the estimate, 
It was estimated that the toll would produce £140,000 a-year. In 
reality, it had produced £150,000 ; and if that increase continued 
there was every expectation that the debt of £3,000,000 thus created 
and expended would be paid off in thirty, instead of forty, years. 











THE NAVAL ENGINEERS. 

Tur following letter has appeared in the Times :—Early in the 
present session of Parliament the First Lord of the Admiralty stated 
in the House of Commons that in consequence of the increased intro- 
duction of steam a total reconstruction of the navy was required, not 
only in ships, but in the efficiency and manning of the fleet, which 
statement, it would appear, has led both officers and men to expect 
considerable alterations and improvements in the different classes, 
Those anticipations | am happy to see are likely to be realised, with 
one exception—viz., engineers, the prime movers of the cause for 
reconstruction, the importance of which class of officers no un- 
prejudiced party can doubt, and which is effectually recognised in 
all our large steam mercantile marine firms, not only on board their 
ships, where the chief engineer stands next to the captain, both in 
emoluments and position, but in the management of their establish- 
ments on shore, where one of the senior engineers afloat belonging to 
the company is invariably appointed manager. 

All, I believe, the engincers ask at the hands of the Admiralty is 
simply this, to be placed on an equality, as regards relative rank, 
pay, pensions, and retirements, with the Medical Department, 
whether employed afloat or ashore ; that the time of first and second 
engineers on the old scale, together with time served as_ first 
assistant, count for full and half-pay when promoted to chief 
engineer; that assistant engineers of the first class be allowed to 
retire after twenty-five ) * service, with the rank and half-pay of 
a chief engineer of ten years’ standing; that the engineers’ mess be 
abolished, assistant engineers to mess in the gunroom, and the abo- 
lition of the rank of engineers qualitied for charge. 

Surely this is not too much for the engineers to ask from the Ad- 
miralty, but it is only through your powerful advocacy of their 
cause that they will be able to obtain that justice which their 
present position so imperatively demands, 











AN OBSERVER. 
ForieiGn Jorrinas.—An iron ship of large size is being built in 
Wilmington, Delaware, U.S., for ** Commodore” Vanderbilt, who, 
by the way is no Commodore, but an extensive steam-ship proprie- 
tor. The Paris correspondent of the Times states that five frigates 
of the French navy are to be sheathed in iron so as to make them 
shot-proof. A contract for one has been just concluded. It is stated 
that Russia has entered into various contracts with shipbuilding 
firms of several French ports for war-shipping to the amount of 
eleven millions of francs, the share of this splendid order being three 
millions for the dockyards of Nantes.—A St. Petersburgh letter, 
dated March 2, says: “The Russian Government is displaying 
great military, administrative, manufacturing, and agricultural 
activity in the districts ceded to it last year by the Chinese. It is 
intended to establish cotton manufactories in that country. The raw 
cotton which arrives there from Bokhara, Khiva, and Kachegar costs 
only one-third the price paid at Moscow. Manufactured cloths 
would find a ready sale, at advantageous prices, in all the districts 
of Central Asia, and would expose English produce to a competition 
it could not easily resist. The central position of the town of 
Wiernie is excellent. All the roads which lead from Russia to 
Kachegar, and thence to India, on the one hand, and from China to 
Tachekend and to Persia, meet at Wiernie. It is very probable that 
the railway intended to unite an arm of the river Amoor with the 
bay of Castries will be speedily laid out. This road is to commence 
at the town of Sotisk and tinish at Aleksandroosk. The feverish 
activity which Russia displays on the frontiers of China and of 
Central Asia assures me that before long the Russians will monopo- 
lise all the trade and political intluence in that part of the world.” 
STEAMING ON lor,.—Some accounts are given of a proposed winter 
steamboat of Mr. Norman Wiard, now in progress of construction at 
Prairie du Chien, on the Upper Mississippi. ‘The general plan of the 
boat is set forth by the inventor as follows :—‘ The boat which I 
first propose to build will be 12 ft. in width by 70 ft. in length, and, 
when resting upon the water, would displace about 1 ft. in depth. 
It will be propelled by a pair of locomotive engines, acting on a 
single driving-wheel, to which adhesion is given by various devices. 
The bottom, ends, and sides of the hull, for about 3 ft. in height, are 
of iron; the upper part is enclosed and tinished similar to a passenger 
ear, and warmed by steam pipes, and will accommodate one hundred 
passengers; it is steered by a pilot familiar with the river, by 
devices which give him perfect command over it. A steam brake is 
attached, by which its velocity may be perfectly controlled; the 
boat is supported on skates or runners, so adjustable as to pass 
through snow 5 ft. in depth without presenting any considerable 
resistance.” The Chicago Press says:—* If it breaks through the ice 
or encounters air-hole, machinery is prepared, which, in a few 
minutes, puts it in on the ice ready for onward prog The 
driving-wheel is near the stern, and the inventor calculates the 














ress. 





ordinary speed on the ice at twenty to forty miles an hour, and with 
clear, solid ice, he believes his vessel can easily be made to attain a 
speed of eighty miles. ‘The cabin is 12 ft. by 40 ft., and the capacity 
of the boat is rated at one hundred passengers and tive tons of freight. 
The entire boat when loaded with passengers and cargo, is calculated 
to weigh thirty-two tons.” 





THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


eee 
Grants of Provisional Protection for Six Months. 

290. Gzoree ARTHUR WALLER, Dublin, “Improvements in the means of 
and apparatus for expressing liquid from semi-fluid substances and other 
substances containing liquid.”—Petition reeorded 1st February, 1859. ‘ 

380. Bexsamin Burrows, Leicester, Leicestershire, “‘ Improvements in 

looms for weaving narrow fabrics.” —Petition recorded 10th February, 1859. 
38. Joun Sotmons Bensox, Birmingham, Warwickshire, ‘‘ A new or im- 
proved method of silvering glass.”—A communication from Mr. Moris- 
son, Hamburg.— Petition recorded 16th February, 1859. 

466. Rictarp ArciuibaLD Brooman, Fleet-street, London, “ Improvements 
in machinery for doubling threads.’—A communication from Adolphe 
Bouez, Paris. — Velition recorded 19th February, 1859, : 

476. ALYRED TAPERELL, Moorgate-street, London, ‘*‘ Improvements in com- 
positions or compounds used when cleaning glass.” 

473. JosEru ScuLoss, Cannon-street, London, ** An improvement in locks or 
clasps for porte-monnaies, pocket-books, bags, and other like purposes,” 
—A communication from Vve, Henry Schloss and Frére, Paris. —/etitions 

recorded 21st February, 1859. 

488. WiLtL1am Gossace, Widnes, Lancashire, ‘‘ Improvements in the utili- 
sation of alkali-waste.”—/’ctitions recorded 22nd February, 1859. 

490. SamuxL River, Hyde, Cheshire, “‘ Improvements in coupling or making 
the joints of pipes and other articles.” 

492. George Daviks, Serle-street, Lincoln’s-inn, London, “‘ Improved appa- 
ratus applicable to the evaporation of saccharine liquids, and for the con- 
centration of heat for other purposes.” —A communication from Augustus 
Jouan, San Francisco, California, a 

494. Wituiam Suarr, Bingley, Yorkshire, ‘‘ Certain improvements in ma- 
chinery for spinning and twisting worsted, cotton, silk, and other fibrous 
materials,” 

496. SamueL Russeun, Sheaf Gardens, Sheffield, Yorkshire, ‘‘ An improve- 
ment in the manufacture of handles for tea and coffee pots, jugs, kettles, 
knives, daggers, and forks, or any other description of article to which 
handles are applicd.”—Petitious recorded 23rd February, 1859. 

409, JOHN Roninson, Lower House, near Burnley, La shire, ‘‘ Improve- 
ments in machinery and apparatus applicable to machines for spianing 
and doubling.” 

500. Ronert Musuet, Coleford, Gloucestershire, ‘‘ A new metallic compound 
or alloy.” 

501, Rosert Musuet, Coleford, Gloucestershire, ‘‘ An improvement in the 
manufacture of cast steel.” 

503. Josep Crostanv, Crosland Moor, Huddersfield, Yorkshire, ‘*‘ Improve- 
ments in looms for weaving textile fabrics.” 

504. ADOLPHE LANCon, jun., Besangon, France, ‘‘ A new system of watches.” 

505. Jean HeNRI GuibLAUME DaNniEL WaGNER, Paris, ‘‘ Apparatus for 
cleaning water, and removing all matters in suspension and dissolution 
contained in it, water intended to feed generators of all sorts (applicable 
also to other purposes), which besides previous to its getting into the 
generators, is heated to the highest degree without almost any expense.” 

506, JouN Date, Cornbrook, Manchester, Lancashire, ‘‘ Improvements in 
concentrating caustic alkalis, and in applying a product therefrom to the 
purpose of obtaining motive power, and to other purposes.” 

507. ENock Price and EpMunp Hawkins, Doncaster, Yorkshire, ‘ Improve- 
ments in the mode of forming fish plates, and in the method of fixing or 
attaching them to the joints of rails on railways.” 

508. ALFRED CORNELIUS KkiLY, Silchester-road, Notting-hill, Middlesex, 
“Improvements in apparatus for drawing-off fluids.”"—/etitions recorded 
2ith February, 1859. 

509, ALEXANDER Reip and RicHarp Toner, Manchester, Lancashire, ‘‘ Cer- 
tain improvements in weaving, and in the machinery employed therein.” 

510. ALEXANDER REID and RicHARD TONGE, Manchester, Lancashire, 
“Certain improvements in or applicable to looms for weaving.” 

511. Tuomas CaLLeNpER HINDE, Dudley, Worcestershire, and GrorGE J AMES 

. Hinpe, Wolverhampton, Staffordshire, “ Improvements in coating iron 
with copper or alloys of copper.” 

513. WitLIAM McNaveut, Manchester, Lancashire, ‘ Certain improvements 
in steam engines, particularly applicable to compound steam engines,” 

514. Roper? FikvveN, jun., and Tuomas FirupeN, Walsden, Lancashire, 
**An improvement or improvements in the manufacture of pickers to be 
used in looms for weaving, and also in the machinery or apparatus to be 
employed in the manufacture of the same.” 

515, JAMES Reppik, Colehill-lodge, Fulham, Middlesex, ‘‘ An improved 
mode of propelling and steering vessels.” 

517. Wittiam Cuark, Chancery-lane, London, “Improved apparatus for 
spinning, twisting, doubling, and drawing fibrous materials.”—A commu- 
nication from Messrs, Leroux Brothers, Tracy-le-Mont, Vise, France.— 
Petitions recorded 25th February, 1859. 

518. FREDERICK WkEKKs, Bolncy, Sussex, ‘‘The treatment of certain alco- 
holic products.” 

519. George Earnsuaw, Horbury, near Wakefield, Yorkshire, ‘‘ The treat- 
ment of woollen and other rags and waste of fibrous substances, so as to 
obtain useful products therefrom.” 

ae we Lez, St. Helen’s, Lancashire, ‘Certain improvements in 
ploughs.” 
























521, Joseru Hing, Clerkenwell, London, “ An improved joint for cabinet | 


: making, carpentry, and other constructive purposes. 

O22. 
ing and mowing machines,” — Petitions recorded 26th February, 1859, 

523. EDWARD GaTwoop, Great George-street, Westminster, “ Improvements 
in buffing traction and bearing springs, applicable to railway carriages and 
locomotive engines.’ 

525, ALEXANDEK Martin and ALEXANDER CRIcuToN, Pollockshaws, Renfrew- 
shire, N.B., ** Improvements in weaving and woven goods.” 

526. James Howpen, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in ma- 
chinery or apparatus for cutting, shaping, punching, and compressing 
metals,” 

527. Joun Leian, 
tion of coal gas. 

528. Grorak Horner, Falls-road, Belfast, Ireland, ‘‘ Improvements in hack- 
ling flax, and other fibrous materials, and in machinery for the same.” 

), JouN Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 

in apparatus for stopping horses. ication from Mad 

Achet, Par 

530. Joun Henry Jounson, Lincoln’s-inn-fields, London, *‘ Improvements in 

us for taking soundings, applicable also to the throwing of life 

A communication from William P. Trowbridge, Washington, 
Columbia, 

531, COLLINSON HALL 
provements in steam agricultural machinery. 

532. ARCHIBALD TuRNER, Leicester, Leicestershire, ‘‘ Improvements in the 
manufacture of elastic fabrics.” 

533, ALFRED Vincent Newton, Chancery-lane, London, ‘‘ Improvements in 
constructing and working condensing engines,”—A communication from 
John Sutton, U.S. 

534 WitLiAM Hobson, Kingston-square, Hull, Yorkshire, ‘‘ Improvements 
in rotary engines.” 

535. Ricuany Brown, Earith, near St. Ives, Huntingdonshire, and WILLIAM 
Mitng, Bushey, Hertfordshire, ** Improvements in fire-arms,”"—/'etis ions 
recorded 2th Febs uary, 1859. 

537. Tuomas CLoakk, Saville-row, Walworth, Surrey, ‘‘ Stopping of the 
bodies and wheels of railway and other carriages.” 

538. James Honroyp, Leeds, Yorkshire, ‘* An improvement in finishing 
woollen cloths and cloths made from a combination of wool and other 
materials,” 

539. Henry Movte, Fordington, Dorsetshire, ‘‘ Improvements in apparatus 
applicable to the evaporation of sewaye or other waters, and for attording 
heat for other uses.” 

540. James Weruenitt, Chapel-street, West, Mayfair, London, “ Certain 
improvements in locks.” 

541. JonN Epwarps, Fenton, Staffordshire, ‘‘ Improvements in stacking or 
holding biscuit, earthen, china, and glossed ware for firing.” 

542. Gronek Pitt Rivers, Rushmore-lodge, Wiltshire, ** An improved im- 
plement for breaking up and preparing land.” 

543. JAMES TEMPLEMAN, Glasgow, Lanarkshire. N.B., ‘‘ Improvements in 
the manufacture or production of artificial fuel.” 

544. Joun PiLk, West Hartlepool, Durham, “ Improvements in the con- 
struction of floating docks.” 

545, Davip Licurenstapt, Henry-cottages, Park-road, Peckham, Surrey, 
“Converting certain vegetable substances into fibrous material for the 
manufacture of paper, textile, and other fabrics."—#etitions recorded Ist 
March, 1859. 

547. Perer Currie, Birmingham, Warwickshire, “ Certain improvements 
in spindles for locks, latches, and other door fastenings.” 

519. JAMES MAXwetL AvaMs, Dayip Law, and Joun INGLIS, Glasgow, 
Lanarkshire, N.B., ‘ Improvements in fireplaces, grates, ranges, and 
Stoves.” 

551, WittiaM Francis DearLovs, Dartmouth-street, Westminster, “ An 
improved chopping machine.” 

553. Joun WitLtiaM Harker, Upper Barnsbury-street, Islington, London, 
and Joun Kinesrorp Fisup, Upper Marsh, Lambeth, Surrey, ** Improve- 
ments in coating the bottoms of iron and other ships and vessels.”—A 

communication from John Cooke Harker and Frederick Field, Chili. 

CaLeB Hitt, Cheddar, Somersetshire, “ An improved construction of 
stay fastening. 

557. JouN Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the construction of grease boxes and bearings generally.”— A communica- 
tion from Joseph Vallot, Paris. 

559. JaAmMEs Newcoms and Jossra Gwyre Lovett, Bristol, Gloucestershire, 
“Improvements in obtaining and applying motive power, especially 
adapted, amongst other purposes, to the propelling of ships and vessels,” 


Manchester, Lancashire, “‘ Improvements in the purifica- 
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and Co.tuinson HALL, jun., Navestock, Essex, *‘ Im- 
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WILLIAM Burgess, Newgate-street, London, ** An improvement in reap- | 





561. WILLIAM Brows, Edgar-place, Mile End, Middlesex, ‘* Improvements 


in the manufacture of pipe mounts or stems, cigar tubes, and similar 
articles.”—Petitions recorded 2nd March, 1859. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification, 

569. Horatio LeonarD, Massachusetts, U.S., “An improvement in the 
manufacture of paraffine candles.”—Deposited and recorded 3rd March, 
1859. 

570. Witu1am Tucker, Massachusetts, U.S., ‘‘ An improvement in bit stocks 
or auger handles.”— Deposited aud recorded 3rd March, 1859. 





Patents on which the Stamp Duty of £50 has been Paid. 
592. Joun Fow er, jun., Havering, near Romford, Essex.—Dated 11th 
March, 1856. 
598. EpMuND ALFRED PonTiFEx, Shoe-lane, London.—Dated 12th March, 


856. 

612. Tuomas PortER, Manchester, Lancashire.—A communication.—Dated 
13th March, 1856. 

619. Wittiam Yates, Bromley, Middlesex.—Dated 14th March, 1856. 

632. Josepu Pegc, Monk Wearmouth, Durham.—Dated 15th March, 1856. 

625. Epwin Tuomas Wrigut, Wolverhampton, Staffordshire.—Dated 15th 
March, 1856. 

618. PHIttip Marcus, Well-street, London —A communication from John 
Taylor, New Jersey.—Dated 14th March, 1856. 

622. CuarLes Coates, Sunnyside, near Rawtenstall, Lancashire.—Dated 
15th March, 1866. 

= ee BENJAMIN NORMAND, Havre, France.—Dated 17th March, 


762, CHARLES BENJAMIN NorMAND, Havre, France.—Dated 29th March, 
1856. 


536. Josep Davy, Manningham, near Bradford, and Joun Minngs, Clayton 
West, near Huddersfield, Yorkshire.—Dated 10th March, 1856. 

846. WitttaM Henry Gauntiert, Eston Junction, near Middlesbro’-on-Tees, 
—Dated 7th April, 1856. 

897. WILLIAM SmitTu, Aston, near Birmingham, Warwickshire.— Dated 15th 
April, 1856, 





Errata. 
2472. For “ Thomas Briggs,” read “ Thomas Briggs Smith.” 
2685. For “‘ Edward” read ‘‘ Edwin.” 





Notices to Proceed. 

2453. Vicror BiumBere, Bloomfield-lodge, Notting-hill, Middlesex, “ Im- 
provements in the construction of slate billiard tables, which improve- 
ments are also applicable for other useful purposes.”—/etition recorded 3 
Noveuber, 1858. 

2461. Joun Oxiey, Camden Town, London, ‘‘ Improvements in carriages 
and wheel vehicles.” 

2467. RicuiaRD ARCHIBALD BRooMAN, Fleet-street, London, “‘ Improvements 
in treating air and gases, and the employment of the same for obtaining 
motive power.”—A communication. 

2468, IsuaM Baaoes, Kennington, Surrey, ‘Improvements in telegraphing 
by electricity.”— Petitions recorded 4th November, 1858. 

2474. Exuis RowLanp and Joun Dewnurst, Manchester, Lancashire, “‘ Cer- 
tain improvements in steam engines, and in the valves connected there- 
with, which said improvements in valves are also appheabdle to safety 
valves,”— Petition recorded 5th November, 1858. 

2481. HERBERT NEWTON PENRICE, Wilton House, near Norwich, Norfolk, 
** Improvements in machinery for tunnelling and driving galleries through 
rock and other strata.” 

2485. Joun Curr, Lambeth, Surrey, ‘‘ Improvements in the construction of 
kilns for burning stoneware, redclay ware, porcelain, and all other kinds 
of earthenware,.”—Petitions recorded 6th November, 1858. 

2495. JoNATHAN WaARDILL, Commercial-road, East. London, “ Improvements 
in purchases for the raising and lowering of weights by means of chains 
especially applicable to ships’ capstans, and windlasses.” 

2496. Tuomas McSwexey, Rood-lane, London, ** Improvements in steering 
apparatus.” 

2497, WittiAM Hate, John-street, Adelphi, London, ‘‘ Improvements in 
rockets.” — Petitions recorded 8th November, 1858. 

2503. Joun Samuet Dawes, Smethwick House, near Birmingham, ‘‘ A new 
or improved machine to be used for cultivating land, and whieh may be 
made applicable as a hoe, a skim, a turf or peat cutter, and a new or im- 
proved method of actuating the said machine and other machines used 
for like operations.” 

2504. JoHN Farmerty Dickson, Russell-street, Litchurch, near Derby, 
Derbyshire, * limprovements in the construction of railway chairs aud 
other details connected with the permanent way of railways.” 

2507. ANDREW HeNbERSON, Gloucester-place, Portman-square, London, 
** Improvements in vessels, and in applying rudders thereto.” 

2515, RicHARD ARCHIBALD BRrooMAN, Fleet-street, London, ‘* lLmprovements 
in electric telegraphing.”—A communication. 

2516. ROWLAND Mason Orvis, Great George-street, Westminster, “‘ Im- 
provements in constructing the permanent ways of railways.”—/etitions 
recorded 9th November, 1858. 

2520. WittiaM Garnett TayLor, Ashby-de-la-Zouch, Leicestershire, “ Im- 
provements in removing the fur from skins, and preparing said skins for 
tanning. 

2522. Epwarp Humpureys, Deptford, Kent, ‘‘ Improvements in steam 
engines and boiler.” 

2527. CHARLES Tiot Jupkins, York-road, Lambeth, Surrey, “‘ Improvements 
in gas regulators.’ —Petitions recorded 10th Nevenber, 1858, 

2529. JAMES Lees and WituiamM Lees, Olduam, Lancashire, ‘‘ An improve- 
ment in the construction of oil cans.” 

2531, FREDERICK HERBERT MABERLY, Stowmarket, Suffolk, ‘‘ Improvements 
in the construction of ships of war and other vessels, their machinery, and 
appurtenances.” 

2535. James Rag, Alpha-road, New Cross, Kent, “‘ Improvements in cisterns 
suitable for containing water for household uses.”—Petitions recorded 11th 
Novenvber, 1858. 

2541. Dan Turner, High-street, Whitechapel, London, ‘ Improvements in 
the manufacture of wood soles for clogs, boots, and shoes,”—Petition re- 
corded 12th November, 1858. 

2543. Mark NigLD MILLS and NaTuaNn SipenoTnaM, Ashton-under-Lyne, 
Lancashire, ‘‘ Certain improvements in looms for weaving.” 

2544. Joun Brnyon and Joun Warsurton Baipce Bowvrn, Manchester, 
Lancashire, ‘** Certain improvements in looms for weaving.”—Vetitions re- 
corded 13th November, 1858. 

2560. Tuomas Ropert ButcuerR, FREDERICK STEVENS, WILLIAM THOMAS 
Jouxson, and Tuxopnitus Jarvis, Frome, Somersetshire, ‘* linprovements 
in the hammer-rails of pianofortes.” 

2562. George Davies, Serle-street, Lincoln’s-inn, London, ‘* Improvements 

n the process of finishing piled fabrics, and in apparatus employed in 
such process.”—A communication,—FPetitions recorded 15th Novenber, 1858. 

2597. Witttam Cuark, Chancery-lane, London, ‘‘ An improved bit or bridle 
for horses.”—A communication from Léonard VarGille and Louis Henry 
Drevet.— Petition recorded 17th Novenber, 1358. 

2600, Erienng Baio..et, Torrington-square, London, “The obtaining of 
caloric by a new chemical and mechanical process.” —A communication 
from Mr. Mundo, Naples, Sicily.— Petition recorded 18th November, 1858. 

5733. Epwarp Jones, Dudley, Worcestershire, ‘‘ An improvement or im- 
provements in the manufacture of coke in ovens,”—/ tition recorded lst 
December, 1858. 

2964. Ricuarp Hornsey, jun., Grantham, Lincolnshire, ‘‘ Improvements in 
ploughing and tilling land by steam power, and in apparatus employed 
therein.” — Petition recorded 27th December, 1858. 

59. WILLIAM AUGUSTUS FREDERICK PowkLL, Bristol, Gloucestershire, ‘ Im- 
provements in stoppmg or closing jars or bottles.” —Petition recorded 19th 
January, 1859. 

175. Tuomas GreENwoop and Joun Batiey, Leeds, Yorkshire, ‘‘ An im- 
provement in the process of gassing textile fabrics.”—A communication 
from H. Van den Berghe, Rue de St. Georges, Courtrai, Belgium, — Peti- 
tion recorded 20th January, 1859. 

290. GkorGe ARTHUR WALLER, Dublin, “‘ Improvements in the means of, 
and apparatus for, expressing liquid from semi-fluid substances, and other 
substances containing liquid.” 

291. MicuarL Loam, Treskerby House, Truro, Cornwall, ‘* Improvements 
in machinery for raising sewage and other waters and matters.” — Petitions 
recorded Ist February, 1859. 

328. Joun Hongyman, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
construction of ships, vessels and boats, and in propellers for propelling 
the same.” . 

329. ANDREW Barcuay, Kilmarnock, Ayrshire, N.B., * Improvements in 
electric, magnetic, or electro-magnetic telegraph ropes or conductors, and 
in machinery or apparatus to be used on board ship, for laying or paying 
out the same.”—/etitious recorded 4th February, 1859. 

368. Grorak Bower, St. Neots, Huntingdonshire, ‘‘ Lmprovements in appa- 
ratus for the manufacture of illuminating gas."—Vetition recorded 9th 
February, 1859. 

380. BenJsamin Bu 



































rows, Leicester, ‘ Improvements in looms for weaving 
narrow fabrics Petition recorded 10th February, 1859. 

391. James Grimes, Osborne-street, Whitechapel, London, “ Improvements 
in beer engines.” — Petition recorded 11th February, 18 

405. Ropert Bsut, Paris, ‘‘ Improvements in separating and recovering 
wool from fabrics composed of wool, or wool in connection with cottog 
and other vegetable substances,”— Petition recorded 12th February, 1859, 

468. GxorGe PAUL, Glasgow, Lanarkshire, N.P., “‘ lmprovements in spindles 
and flyers.” 
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469. OsED Buaket, Blackwall, Middlesex, “‘ Improved machinery or apparatus 
used in the manufacture of glass.” 

477 Ricnarp W1LL1aM Jounson and WItLiaM STABLEFORD, Oldbury, Wor- 
cestershire, ‘“‘ Improvements in axle boxes.” 

478. Joseru Scuioss, Cannon-street, London, “‘ An improyement in locks 
or clasps for porte-monnaies, pocket books, bags, and other like purposes.” 
—A communication from Vve. Henry Schloss and Frére, Paris. — Petitions 
recorded 2ist Felrruary, 1859. 

481. JosepH Grimonp, Manchester, Lancashire, ‘‘ Improvements in the 
treatment and preparation of jute and other fibrous materials, and in 
machinery or apparatus employed therein.” 

485. Epwarp Lunpb, Manchester, Lancashire, ‘‘ Certain improvements in the 
manufacture of fabrics or textures to be used in the construction of um- 
brellas and parasols.”—Petitions recorded 22nd February, 1859. 

603. Joseru Cros.anp, Crosland Moor, Huddersfield, Yorkshire, ‘‘ Improve- 
ments in looms for weaving textile fabrics.’"—Petition recorded 24th Feb- 
ruary, 1859. 

522. Witttam BuroEss, Newgate-street, London, “‘ An improvement in 
reaping and mowing machines.”—Petition recorded 26th February, 1859. 

27. Joun Lien, Ma ter, 1 hire, “‘ Improvements in the purifica- 
tion of coal gas.” 

530. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for taking soundings, applicable also to the throwing of life 
lines."—A communication from William P. Trowbridge, Washington, 
Columbia, U.S.— Petitions recorded 28th February, 1859. 

538. James Hotroyp, Leeds, Yorkshire, “‘An improvement in finishing 
woollen cloths and cloths made from a combination of wool and other 
materials.”—J/ctition recorded 1st March, 1859. 

569. Horatio Leonarp, Massachusetts, U.S., “‘ Animprovement in the 
manufacture of paraffine candles.” 

570. WittiamM TucKER, Massachusetts, U.S., ‘‘ An improvement in bit stocks 
or auger handles,”— Petitions recorded 3rd March, 1859. 











And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazdte (and of the 
Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 
1967. L. Wiart, Cambrai, France, “Generating steam, or heating water or 
liquids.” — Dated 30th August, 1858. 

This invention consists in the introduction into boilers, steam generators, 
or evaporating vessels of strips, bands, or frames made of thin copper or 
other suitable metal which is a good conductor of heat, and which strips, 
bands, or frames, when suitably adapted and arranged, will conduct and 
transmit the heat to the water or other liquid, and will thereby greatly 
favilitate the generation of the steam or heating of the water or liquids. 





1969. J. H. Jonnson, Lincoln’s-inn fields, London, ** Regulators sor steam 
engines." —A communication.— Dated 30th August, 1858. 


This invention relates to certain peculiar constructions and arrangements 
of governors or regulators applicable to either marine or stationary engines, 
whereby the action of the governor is rendered more sudden, sensitive, and 
powerful than that of the ordinary description, whilst the governor itself 
will work equally well in a horizontal, vertical, or oblique position. These 
improvements consist in regulating the throttle valves of marine or stationary 
engines by means of radial weighted rotating rods, carried in a suitable 
revolving box or casing, and connected with the periphery of a pulley or 
its equivalent carried in the centre of the revolving casing. The weighted 
rods are so guided that when acted upon by centrifugal force they can move 
only in a straight line radiating from the centre round which they revolve. 
These weighted rods are connected to the periphery of the putley or its 
equivalent in such a manner that when they move or slide outwards, by the 
action of the centrifugal force, they will cause the pulley or its equivalent 
to turn slightly on its axis in a path at right angles to that in which the 
governor balls or weights on the rods rotate. The pulley or its equivalent is 
also connected at its periphery by means of a link to a sliding rod, which 
actuates the throttle valve, a similar link and sliding rod (the latter bearing 
upon a spring) serving to draw the weights inwards when not in motion, by 
imparting a slight rotary motion to the pulley or its equivalent in the con- 
trary direction to that imparted to it by the outward motion of the weighted 
rods. ese connections with the pulley are so arranged that a force that 
is constantly increasing as the weights fly out may be obtained to compen- 
sate for the constantly increasing resistance of the spring which tends to 
draw them in again. This is accomplished by arranging the connections of 
the regulating rod and the rod acted upon by the spring on the principle of 
the well-known knee or toggle joint. 


1980. A. V. NEwTon, Chancery-lane, London, ** Air engines.” —A communica- 
tion. —Dited 31st August, 1858. 

This invention consists, Firstly, inso constructing, arranging, and actuat- 
ng the supply and working pistons within a single cylinder, open at one end 
and closed at the other, that the cold supply air in passing to the heater or 
close end of the cylinder, shall cool that portion of it in which the working 
piston moves, and keep it at so low a temperature that any kind of metal, 
or even Jeather, may be employed as a packing for the piston. In order to 
effect this, the inventor connects the working and supply pistons to the 
erank of a fly wheel shaft, by a system of levers, rock shafts, and connecting 
rods, of such a nature that an alternating accelerated and retarded recipro- 
cating movement will be imparted to the two pistons capable of effecting 
the before-named cooling of the working cylinder, and at the same time to 
produce motive-power. Secondly, the improvements relate to the employ- 
ment of separate supply and working cylinders, and consist in so combining 
the same, and in so moving the pistons, that the loss of temperature which 
attends the increase of bulk of the heated air during the outward movement 
of the working piston shall be made good by a process of reheating the air 
during its passage from the supply to the working cylinder. 

1993. G. Prick and W. Dawes, Wolverhampton, “Steam engines, steam 
boilers, and apparatus connected therewith.”—Dated 2nd September, 1858. 

This invention consists, Firstly, of a new or improved boiler for gene- 
rating steam and consuming the smoke from the fuel used in working the 
boiler. Secondly, of an improved safety apparatus for steam boilers. 
Thirdly, of a new and improved governor or regulator for steam engines. 
Fourthly, of new and improved arrangements of gearing for closing the 
steam valves of engines working expansively, and which are especially 
applicable to those engines wherein chest nozzles and lifting valves are 
employed, the cutting-off action being produced in one case by telescopic 
lifters, having a rule or knuckle joint or a catcher-action gearing appended 
for closing the steam valves ; or, in the other case, the same being effected 
by a catcher action applied with the ordinary gearing without the telescopic 
action as the case may require. Thirdly, of a new and improved lever for 
opening the plate or lifting valves of large steam engines, and which is also 
applicable to such valves wherever and for whatever purpose they may be 
employed, the object of this part of the invention being to produce by 
means of a changing or travelling fulcrum a greater amount of power at the 
commencement of the action, or when the valve is closed and the full 
Pressure is upon it, and then afterwards for the power to diminish as less is 
required, and thus, in the case of steam engines, to obtain a light and easy 
action without the use of ‘‘bell” or equilibrium valves, and also a stop 
when open without the use of check straps. 
=, S. ANDREW, Greenock, N.B., “‘ Motive power.”—Dated 4th September, 

58. 

This invention relates to the obtainment of motive power from steam, 
water, air, or other fluid matter, by the agency of a cylinder and piston 
movement arranged to work upon the direct rotative principle. According 
to this invention a steam cylinder is cast with a pair of central trunnions 
on which it can revolve freely, being suspended in suitable bearings in a 
fixed frame for that purpose. This trame also carries a stationary ring in 
the plane of which the cylinder is fitted, its centre of motion however being 
eccentric tu the centre of the ring. The cylinder is fitted with a piston, and 
with a piston rod long enough to work out to a considerable extent beyond 
® stuffing-box in each end cover. Each end of this rod is fitted witha 

















~7 








running wheel bearing against the inner surface of the stationary ring of the 
framing, which ring forms the actual piston guide. The steam is admitted 
to, and exhausted from, the cylinder by thoroughfares in the trunnions, 
either through ports operated upon by the direct effect of the oscillatory 
movement, or by suitable valves worked in any convenient way. In this 
way, as the steam is admitted to the cylinder, the piston traverses and re- 
traverses through the cylinder whilst the two wheels or pulleys of the piston 
rod run round the fixed ring as the cylinder rotates within it upon its axis. 

Instead of a single piston rod, a pair of parallel rods may be used, the end 

pulleys or wheels being set between them. 

2032. W. Parsons, Lambeth, Surrey, “Apparatus to be applied to steam 
boilers, in order to keep the surfaces of the tubular flues free rom incrusta- 
tion.” —Dated 8th September, 1858. 

According to this invention, where a boiler has numerous parallel tubular 
flues, plates are employed, having as many passages through them as there 
are tubular flues, and the holes or passages through the plates are made 
only slightly of larger diameter than the outside diameter of the tubular 
flues, so that by moving the plates slowly to and fro within the steam 
boiler all sediment or incrustation is prevented setting or forming on the 
surfaces of the flues. Provision is made for moving the plates as the dia- 
meter of the holes or passages through them enlarge, so as to ensure the 
edges of the holes in the plates coming sufficiently near the tubular flues to 
remove any deposit or incrustation therefrom, The plates are connected 
together and kept parallel to each other, and the motion given to them is 
sutticient to cause the tubular flues to be acted on from end to end. This 
motion may be communicated to the plates by a steam cylinder and piston 
rod, or by a screw or otherwise. The rods which pass through from the 
exterior to the interior of the boiler pass through suitable stuffing boxes. 
In some cases wire or other brushes are applied to the parts of the plate 
where it comes near to a flue or flues, in order that the wire or other brush 
may (in place of the edges of the passages through the plate) remove all 
sediment from the surface of the flue or flues. 

2033. C. Bartuotomew, Rotherham, and J. Brut, Swinton, “ Piston and 
safety valve levers of steam and other engines,” — Dated 8th Seplember, 1858 

This invention consists of an improved mode of making the piston, and 
of arranging the metallic packing and springs connected therewith. There 
is a circular spring inside at the back of the metallic packing pieces, as is at 
present usual. There is a plain hoop st the back of the metallic packings 
cut in one place, so as to allow itto expand. Inside of this there is another 
hoop, which is a spring with the ends turned in, and a space between to 
allow of expansion or contraction, according to the usual method, The 
novelty consists in the packing pieces being in two circles in the depth, one 
above the other, each circle divided into three, four, or more segment pieces, 
The pieces of the top circle are connected with the pieces of the lower 
circles by pins, and placed so as to break joint. From this arrangement it 
is obvious that as the packing pieces wear away on the outside the inside 
spring expands and keeps them to their place. The top and bottom circular 
packing pieces being arranged to break joint, as above described, keep the 
whole steam-tight. In lieu of the inside spring above described, a modifica- 
tion may be applied, by introducing a roll of thin steel on the principle of 
a watch or lap spring of two or more turns. By the above arrangement 
the bottom or top of the piston screws off and on with bolts, according to 
the ordinary method. In place of this the top and bottom may be solid, 
leaving all round a recess to receive the metallic packing, and the lap or other 
spring placed behind. The spring is inserted imside of the recess above 
named, and the metallic packing placed upon the same. It is obvious that 
where the metallicpacking upon this improved plan is applied to the ordinary 
piston, which is thicker, the parts or packing pieces can be tightened in any 
manner that is deemed desirable. The improvement of the eafety-valve 
lever consists of applying the principle of the steelyard centre to the lever 
joint at the short or thick end of the lever, so as to avoid friction and allow 
freedom of action, The pins or male centres must be of the best hardened 
steel, and the hooked or female centres for the pins to work in must also be 
well finished with hard steel.—Not proceeded with. 


















2034. W. Parsons, Lambeth, Surrey, “* Safely valves of steam boilers.”"—Dated 
8th September, 1858, 

The valve employed, according to this invention, is by preference of a 
spherical form on its under side, where it rests on a corresponding hollow 
seat. Through the valve a tube is fixed, which descends into the boiler,and 
at its lower end a hollow float is placed, which is allowed to slide up and 
down a short distance upon the tube, in order that it may be the means of 
act ng on a rod within the tube, and by it on a whistle at the upper part or 
end of the tube; when the water sinks below the proper level in the boiler, 
provision is made for the rod moving down a certain distance by the descent 
of the float before it acts on the valve. The tube of the valve is suitably 
weighted according to the pressure desi Over the valve is fixed a hood 
or inverted vessel up into which the steam rises when the valve begins to 
open, and by acting on the interior tends to lift the valve. The hollow 
standard on which the seat of the safety valve is formed admits of the tube 
to which the valve is fixed moving or swinging therein, so that as the ebulli- 
tion of the water acts on the float, and causes it to move, the safety valve is 
also caused constantly to move in itsseat, by which it is prevented sticking 














Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, SC. 

1576. See Class 10, 

1990. W. E. Newton, Chancery lane, London, “ Springs for carriages and 

other purposes.” —A communication.— Dated 1st September, 1858. 

This invention consists in forming a spring of a pile of steel plates or 
leaves, cach plate of the pile being so bent as to form a series of reversed 
semi-ellipses. The plates are so piled one upon the other that the convex 
part of one plate shall be in contact with the convex part of its fellow and 
next adjacent plate, and vice versa. 





1994, J. BLEAKLEY, Accrington, ‘* Apparatus for communicating between the 
guard and engine driver of railway trains.”—Dated 2nd September, 1858. 

This invention consists in forming communications or signals from or 
between the guard and engine driver of railway trains by means of clec- 
tricity, magnetism, or other means, and for this purpose the inventor places 
or suspends a galvanic or magnetic battery in the guard's van, or in any 
other carriage forming part of the train. He connects one or more telegraph 
wires along the sides of each carriage, and connects the wires of each 
separate carriage together by twisting the ends around each other, or in any 
other convenient manner, the said ends being composed of small, soft 
copper wire. He also makes communications or signals through any other 
electric or conducting medium composing a portion of such carriages, 
such as through the shackles or chains which unite or couple the said 
carriages together, or through the rails or metals forming the permanent 
way. He also effects the same object by means of one or more new, novel, 
and powerful brakes, which can be employed separately or in conjunction 
with the improved telegraph. 

2010. H. Hyper, Truro, Nova Scotia, “ Carriage springs.”"—A communication. 
—Dated 4th September, 1858, 

This invention relates to a novel construction of spring which will offer an 
elasticsustaining power to carriage bodies proportionate to the varying weight 
of the passengers or goods that may be required to carry. The improved 
spring will be found to combine several characteristics, viz.:—It is light 
relatively to its power, carries its load with case, is cheaply made, and it is 
so constructed that the upward movement or rebound of the spring is very 
trifling. The leaves of which the spring is composed are of an equal length, 
and for the purpose of avoiding friction between the leaves they are 
separated trom each other excepting at their central parts and near their 
ends, By this device the elastic parts of the spring are allowed to move 
with remarkable ease and freedom of motion, and with exceedingly little 
friction. In order that the spring may be made to bear or carry a light or 
heavy load with equal ease, or in other words that the spring may accom- 
modate itself to varying pressures, the inventor proposes to secure any 
number of the leaves of the improved spring in such positions that the 
leaves so secured cau act in conjunction with the other leaves of the spring 
ouly at such times as the pressure upon the spring may render it desirable. 
2026. L. PeELLisster and J, Puvtorac, Bordeaur, France, “‘ Railway brakes,” 

— Dated 7th September, 1858. 

This invention cannot be described without reference to the drawings. 

2031. A. Lamn, Southampton, and J. Wuite, Cowes, “ Life-bouts.”—Dated Sth 
Septe mber, 1858, 

The patentees construct life-boats according to their invention with longi 
tudinal water tight compartments, built on each side of the boat, and ex- 
tending nearly from stem to stern, the centres of gravity and displacement 
of which (should the life-boat be filled by a sea) are so high as to make it 
almost impossible for the boat to be capsized. They introduce two or more 
dehvery tubes with valves so constructed as to prevent the admission of 
water from without, and free the boat from the water within, that is, above 
the level of the water outside ; and they so place and arrange the tubes with 
reference to the calculated centres of gravity and displacement of the boat 
as to make the boat available for carrying out the largest anchor from the 
ship, the anchor being slung under the bottom of the boat, and (being a 
life-hoat) shouid she ship a sea there will be sufficient bonyancy in the air 
tight compartments to carry the anchor and crew with safety, whilst an 
ordinary boat would be buried by the waves and consequently sink. These 
valves will also admit air, should such a contingency as the boat's capsizing 
occur, and the crew be confined underneath, where they would be safe, there 
being sufficient head room for them between the thwarts and the bottom 
In addition to the water plugs at the lower part of the air cases they intro- 
duce screw plugs at the top of the said water-tight compartments, by which 
a free current of air may be passed through the cases, and thus ensure their 
durability. 







































2039. J. Luis, Welbeck-street, “‘ Life-preserver raft of buoyant mattress."—A 
communication.— Dated 9th September, 1858. 
This invention is especially intended for application to waterproof duck 
or cotton mattresses, which are stuffed with cork shavings, such mattresses 
being very comfortable as a bed, and also very buoyant when in water. The 
improvement consists in providing a ship's mattress with straps and buckles 
on their upper and under surfaces, and with loops round their edges in a 
peculiar manner. By this arrangement, in case of emergency, a series of 
mattresses can be buckled together and a life-preserving raft formed, by 
placing several layers or tiers of the mattresses buckled together on the top 
of one another in a manner to form angular break joints, and the said layers 
or tiers so buckled and strapped together that it will be impossible for the 
tiers to separate or change their position either longitudinally or laterally. 
A raft of this character, formed of ten mattresses, is calculated to buoy up 
or float 3,000 lb. — Not proceeded with, 
2042. W. Taytor and P A. Baveu, Nursling, Hants, 
pelling ships or other navigable vessels through water. 
ber, 1858. 

This apparatus consists of an angular framework suspended on a shaft or 
shafts along the side or stern of the vessel. Connected to the framework 
are two or more boards or flaps suspended by a hinge or joint at the centre 
of the angular frame, to allow the boards or flaps to open and close by the 
reciprocating motion transmitted through a beam and rods, by which action 
the vessel is propelled, either ahead or astern.—Not proceeded with, 

2044. James TatLow and Henry Hopeninson, Wirksworth, Derbyshire, 
* Railway brakes,”— Dated 9th September, 1858. 

The brake proper, or that which comes in contact with the wheel, con- 
sists of two parts one of which is a brake block attached to a jointed arm, 
1d extends down nearly to the rail; and the other is a brake band that 
y be divided, if desired, at one, two, or more places, and attached to a 
ilic band correspondingly jointed. The arm which carries the brake 
block at one end is jointed at the other end to the carriage frame, and the 
brake band is connected to it near the brake block. The other end of the 
brake band is connected to one arm of a bell-crank lever, or to any other 
lever capable of imparting to it such a motion that when the said end is 
pulled upon both the brake block and the brake band may be thereby drawn 
tightly against the wheel. The patentces prefer to impart the necessary 
motion to the bell crank or other levers by means of longitudinal reds, 
arranged, connected, and worked as described in the specification of a 
patent granted to them on the 2Ist December, 1857, They prefer the brake 
block and band together to embrace rather more than one-half of the 
circumference of the wheel. 

2015, T. Timas, Greenwich, Kent, “ Bits.”"—Dated 9th September, 1858. 

According to this invention a bit is made with cheeks or side bars in such 
manner that a rein or bridle may be attached near to or at the ends of the 
bit, and the horse is then driven as if with a snaffle ; but in the event of 
more power being required over the horse, the act of pulling on the rein or 
bridle causes the ends of the rein or bridle to slide down the cheeks or slide 
bars further and further from the bit, and thus greater leverage is obtained; 
and this is accomplished by having two sliding pieces on the cheeks or side 
bars of the bit, to which the two ends of the bridle or rein are attached, 
These sliding pieces are constantly acted on by springs (by preference of 
vulcanised india-rubber, so as to keep them near the bit ; but as the rein or 
bridle is more and more pulled on, the side bars or checks assume an inclined 
position, and the springs yield to allow the sliding pieces to move along the 
bars away from the ends of the bit, and thus is the leverage increased ; but 
so soon as the horse yields, the springs draw back the slidimg pieces towards 
the bit. 








dpparatus for pro- 
—Duted Mth Seplem- 































Cass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §e. 
1760. G. Bein, Fore-street, London, “ 
manufacture of * lace’ 
1858. 
The patentee claims, First, constructing embossing and printing dies with 
a loose or moveable ** centre,” or * centres,” or plugs, provided with flanges 
or heels, or a projection or projections, or other equivalent means which 
prevent the centre or centres from falling out when the die is inverted, but 
which allow them to be protruded or projected by the action of a spring or 
springs to a sufficient distance to admit of their being inked, Secondly, 
constructing embossing and printing dies with a loose or separate collar, 
and a loose or separate centre or centres, such collar being secured by 
screws or otherwise in or upon a block containing a spring or springs for 
protruding the centre or centres. Also constructing such dies with a pro- 
jection or flange in the interior of the block or other equivalent meat f 
preventing the escape of the dise or plate which rests upon the spring. 
Thirdly, constructing embossing and printing dics with a loose or separate 
collar in combination with a loose or separate centre or centres made with a 
heel, or projection, or projections, or other equivalent means of preventing 
the centre or centres from falling out when the die is inverted, but which 
will allow it or them to be protruded or projected, 
1765. C. pe Jonau, Lautenhach, France, ** Machinery for assorting and 
preparing for spinning silk and other sibrous substances,”"—Dated 3rd 
August, 1858. 





Sabossing and p 


inting dies, and the 
—Dated 3rd August, 





or perforated Gubossed paper. 














This invention relates principally to various improvements upon an in- 
vention previously patented by the patentee, and bearing date the 21st of 
May. 1856, and consists, First, in dispensing with the use of certain bands 
described in the specification of the former patent as being used in combi- 
nation with an endless apron for carrying or feeding the fibres to the 
travelling chains or holding surfaces. Instead of these bands he proposes 
to carry the feeding apron further forwar.|, and pass it round a roller of 
small diameter, which will admit of the apron being carried over the 
travelling holding surfaces to the point where it is required to deposit.the 
fibres. By thus dispensing with the bands, which in his former specification 
were described as passing down between the travelling chains or holding 
surfaces, he is enabled to make cach of these chains or holding surfaces of 
greater width than before, there being no necessity to leave so great a 
space as heretofore between them, By thus increasing the width of cach of 
the holding surfaces the number of needles, pins, or other similar con- 
trivance thereon, may may be augmented, and the holding power of the 
surfaces thereby increased, 

1766, C, CaLLERaut, Paris, “ Sewing machines.”—Dated 4th August, 1858, 

This invention cannot be described without reference to the drawings, 








1775. 8. Wau, Bury, Lancashire, ‘* Looms Jor weaving.” —Dated Sth August, 


This invention is applicable to those looms in which shuttle boxes con- 
taining compartments for two or more shuttles are employed, the object 
being to prevent by self-acting agents the injury to the warp threads which 
in looms of the ordinary const: uction is occasioned when a shuttle is thrown 
across the shed and against a shuttle in the opposite shuttle box, The in- 
vention consists also in an improved mode of constructing the drop box 
where the shuttle is made to act sooner on the swell, and the length of the 
lay bottom is reduced, These improvements cannot be described without 
reference to the drawings. 

1781. E. Leten, Manchester, ** Apparatus for preparing and spinning flax, 
wool, xilk-waste, or other fhrous materials.” —Dated Sth August, L 

This invention relates to the rollers employed in machinery for preparing 
and spinning fibrous materials, but it is more applicable to machinery 
adapted for spinning flax, silk waste, and other similar materials having 
long fibres. Hitherto only two of these rollers have been used as front or 
drawing rollers, and so placed that a top or weighted roller bears diametri- 
cally down upon the bottom roller, the yarn passing between them. The 
improvement consists in the novel employment and use of two bottom 
rollers instead of one, and allowing the top roller to bear upon the two 
bottom rollers, the pressure of the top one being exerted and regulated by a 
suitable arrangement of weighting mechanism for the purpose, By thus 
dividing the friction and weight of the top roller the patentee considerably 
diminishes the wearing of the rollers, and to reduce the weight usually 








| placed thereupon, or entirely to dispense with any weight but that of the 


roller itself, when material having short staple is to be operated upon and 
consequently to economise the power required for driving. This improve- 
ment is also of particular service in instances where fluted rollers are used, 


| as the two bottom rollers ensure the parallel position of the top roller 


thereupon ; and, lastly, a further improvement may be obtained by covering 
or coating the rollers employed in the above-named processes with an clastic 
or yielding material, as a preventive against the wearing of the surfaces in 
cascs where heretofore it has been impracticable in consequence of the ex- 
cessive weight required upon the top roller, 


1782. J. Henperson, Lasswade, Mid-Lothian, NB , “ Muchinery for weaving 
plain or jigured fabrics.” —Dated Sth July, W858. 

This invention relates to aformer patent, in the specification of which is 
described the manner of manufacturing or producing plain terry or piled 
fabrics by a system of cross weaving the warp or warps over longitudinal 
wires or cords, In the said invention the heddle used for the cross weaving 
is of the ordinary kind, and composed of twine, This material is constantly 
liable to fail owing to the severe friction to which it is subjected. To 
obviate this evil the cross heddle is formed ofa series of Y-shaped pieces of 
flattened steel, or of brass, ivory, or other suitable meterial, in the lower 
part of which is a hole through which the crossing warp or warps is passed, 
The upper or free extremities of these Y ped picees of metal are formed 
into heoks by means of which cach instrument is suspended to two 
horizontal rods, which are arranged im the ordinary manner of heddle rods, 
By this means they are suspended freely, so as to allow the series of 
V-shaped needles to move readily from one side to the other of the 
longitudinal wires, This improvement entirely obviates the friction of 
the heddle rings as they pass through the wires or cords, The Y-shaped 
needles make their way through the wires or cords ina smooth and highly 
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efficient manner. In the manufacture of pile or terry fabrics, where a thick 
warp is used, as in brussels or tapestry carpeting, the two shafts supporting 
t shaped needles may be bolted to the shafts of the heddle through 
which the thick foundation warp passes, In this way one tappet may be 
made to work the three heddles ; or they may be made to work separately 
if required. Another arrangement connected with the present invention 
consists of improvements in the construction of the stationary longitudinal 
wires used in the manufacture or production of pile fabries by means of 
cross weaving and other generally similar purposes. These wires are formed 
of thin pieces of flattened metal, and they have at one end a groove or 
longitudinal! slit into which is fitted a short wedge-shaped cutting blade. By 
means of this improvement the blade is held firmly in its place ; at the same 
time it may at any moment be removed with the utmost facility without 
disturbing the wire when in its working position, thus enabling the loom- 
attendant to take out any one or more of the blades that may have become 
blunt or injured by use, and to replace them by others that have been 
sharpened for the purpose. So that the trouble and delay attending the 
removal of the wires according to the old system is entirely done away with, 
and the manufacture of the cloth facilitated in proportion. 

1785. R. A. Brooman, Fleet-street, London, “* Knitting frames. 

cation.— Dated 5th August, 1858. 

The object of this invention is to construct knitting frames, or to modify 
the construction of knitting frames, in such manner as to enable the manu- 
facturer to produce knitted fabrics, such as stockings, gloves, &c., each of a 
variable width, and with aselvage. And the invention consists, First, in 
the employment of a longitudinal screwed shaft worked by gearing from a 
crank for giving longitudinal motion to the carriage upon wh.ch the several 
paris by which the loops are made are mounted; Secondly, in the employ- 
ment of a fixed bar for the said carriage to slide upon, in conjunction with 
a grooved surface for guiding it; Thirdly, in the employment of a notched 
wheel for working and regulating the narrowing-of the fabric, such wheel 
having attached to its side series of inclined tecth or surfaces, the length of 
which may be varied, in such manner that the said wheel may be made 
variable in diameter ; Fourthly, in the employment of an additional tooth or 
inclined surface placed in advance of the series for the purpose of acting 
upon a sounding signal, and thereby giving warning to the attendant ; 
Fifthly, in the employment of presser wheels for closing the barbs of the 
needles, such wheels being caused to act, the one while moving in one 
direction, and the other while moving in the opposite direction, by means 
of the following parts:—The said wheels are attached to an articulated 
lever, terminated at its lower end by a projection, which is moving in one 
direction, travels along the upper surface of a rail which ends in curved 
springs, then sinks below the said rail and returns along its lower surface ; 
Sixthly, in the formation of a vertical slot in the body of the sinkers, and 
the employment of a rod passing through the slot as a pivot or point @appui 
for the sinkers ; Seventhly, in the employment of bobbins or thread carriers 
sliding freely upon a fixed spindle worked by notched springs, and provided 
at their lower extremities with a small tender for distributing the thread 
regularly, and at a uniform tension ; provision is also made by grooving the 
said spindle in a particular manner for creasing the number of bobbins or 
thread carviers if desired; Eighthly, in the employment of four shafts for 
working the narrowing appar the said shafts being cach divided into 
parts screw-threaded in opposite directions, the one from left to right, and 
the other from right to left; Ninthly, in the employment of an eccentric or 
curved bar, which holds the sinkers in position and facilitates the proper 
placing of the thread; Tenthly, in combining the apparatus which raises 
the sinkers during the narrowing, with a cam fixed near the part which 
carries the diminishing apparatus while the machine is at work, and with a 
pedal when the machine is at rest, and it is necessary to examine the web, 
change a needle, or perform any other like operation; Eleventhly, in the 
employment of a combination of shafts and screws which operate the 
narrowing apparatus; Twelfthly, in the employment of two separate 
narrowing apparatuses, one on each side of the fabric, to effect the reduction 
in the number of the s; Thirteenthly, in the employment of an addi- 
tional eccentric for retaming the looped thread to the head of the needles, 
and for regulating the loops ; Fourteenthly, in the adaptation of wheels to 
the sliding parts to reduce the wear, and render the movements smooth and 
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easy. ‘The invention cannot be fully described without reference to the 

drawings, 

1788. A. V. Newton, Chancery-line, London, * Lace.” —A communication.— 
Dated Sth August, 1358, 


This invention consists, Firstly, in so acting upon the bars of bobbin, 
net, and other lace machines, through the agency of Jacquard cards or 
pattern wicels, that the threads of the said bars will tie in with the bobbin 
threads im a similar manner so as to form simultaneously two or more inde- 
pendent webs or fabrics overlaying each other, and each equal, and even of 
superior, a width to that of the frame. Secondly, the invention consists in 
making the purl work by the aid of metallic wires or rigid substances, which 
serve to hold the noses of the purls until drawn off by the progressive mo- 
tion of the net beam 
1789. W. E. Newton, Chancery-la 

—A communication.—Dated 5h 

This invention has for its object to produce ornamental designs upon lace 
such like fabries by the application of various colours principally 
ornamental parts there The inventor prefers to use for 
e mineral such for instance as those prepared from 

Which may, by means of a suitable mordant, be set fast in the 
fabric, so ast tany amount of washing The designs that are so ap- 
plied to the f iy consist of flow fruits, arabesques, animals, land- 
scapes, fi s, armorial bearings, or any other kind of designs 
or devices. ‘The colour may be applied to the fabric to be ornamented 
either by means of brushes, or by printing, or in any other suitable manner, 
—Not proceeded with, 

1876, F. Suaw, Derh Spindles for the 

materials Dated Vith August, 1853. 

This invention consists of improvements in hollow brass spindles for the 
spinning of silk and other fibrous material, according to which the spindles 
are worked upon a stud, and have a steel cap at top, of about one inch 
and a quarter in length, to protect the part from abrasion, the brass or 
metal passing through the steel cap, and thus forming a bush, whereby 
the patentee can drive the spindles at a much higher speed than could 
otherwise be obtained, and the bottom of the spindle is secured by the em- 
ployment of a thumbscrew, which prevents it from fiying off. Spindles 
usually employed in spinning silk and other fibrous material have usually 
been from about 14 in to 16 in. in length, thereby requiring a large space ; 
but the impr spindles are each only about 7 in, in length, so that he 
may place at least double the number within the same space or area, and by 
means of this arrangement, and of the before-mentioned improvements, he 
produces more (han double the quantity of work inany given time. In his 
improvements also he makes a provision by which the oil in the step of the 
spindle is sect preserved from the contact of dirt or ot ver impurities. 
The step in which the spine works is let into a solid bar attached to the 
mill, mstead of allowing it to rest upon a hollow bar, 

IssG, W. Tht 


Lancashire, and G, Catiow, Clithero, Looms.’ — 
Dated 1th Augi 
This invention consists, Firstly, of a mechanical arrangement or combi- 


nation of parts for regulatin ul controlling the delivery of the warp from 
the warp beam, in which the warp as it passes from the warp beam to the 





, London, * Ornamenting textile Jubries. 
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healds is caused to pass under a moveable rod, shaft, or roller, connected to 
the weight levers. As the warp is taken up in the process of weaving it 
has a tendency to raise the rod or roller, and the attached weight levers 


along with it, and by so doing to slacken or relieve the sway rope, chain, or 
brake, by which the necessary retarding force is applied to the beans rhe 


beam being thus allowed to rotate, gives off positions of warp from time to 











time as * red. Seeondly, of a mechanical arrangement or combination of 
= I uiating and controlling the delivery of warp from the warp 
eam, hich the said warp is caused to pass under a moveable rod, 





roller, or shaft, which fails or rises as the weaving proceec 


gp ceording as the 
quantity of delivered 


e depression or 





is in excess or deficiency. 
elevation of the rod or roller so varies the position of a strap, belt, or cord, 
by which motion is transmitted to a worm and worm-wheel as te retard or 
accelerate the motion by the greater or less lap of the strap or tension of the 
cord, The rotation of the warp beam, being effected by a worm-wheel, is 
retarded or accelerated in a corresponding degree, and thus any excess or 
deficiency in the delivery is at once corrected or compensated by the conse- 
quent alteration in the velocity of the beam. Thirdly, an improvement 
upon a certain part of «a former inve m for which letters patent were 
granted to the present inventors, bearing date the 23rd July, 1857, such 
part being described in the specification of the said invention as consisting 
in the application of a spring to aid the stop-rod in regaining its working 
position atter 


War] 














the shuttle has left the box, and the present improvement 





consists in the applica 1 of a stop, latch, detent, or other con- 
trivance to retain the st rod in its working position, and to pre- 
vent it from recoiling or rebounding, such stop or latch being 
withdrawn or thrown out of action upon the shuttle effecting a 


lodgment in either shuttle-box. Fourthly, in the application of a pair of 
buffers (one upon each spindle) to absorb the momentum of the pickers, and 
to prevent the collision thereof with the spindle studs, such buffers being 
moreover connected by a small rod or wire extending between them, so 
that the yiel : of the one under the impulse of the picker may replace 
the opposite one in its working position, Fifthly, in the construction and 
application of an apparatus for preventing floats, which apparatus consists 
urse reed or comb carried behind the ordinary reed, and having dents 
cutting edges which divide the portions of yarn or broken ends 
entangled with the warp into short pieces, which may be subsequently 
shaken out of the warp in the act of sheddi: -Not proceeded with. 
1899. T. KNOWLES, Gomersal, Yorkshire, ‘* Looms.”"—A 
Dated Wth August, 1858. 

This invention consists in certain novel arrangements of the parts con- 
stituting several motions of the loom, Firstly, as regards the driving the 
strap pulley is mounted upon a short shaft capable of actuating a second or 











communication.— 





main shaft by gear. Upon this second shaft is fixed a stud, which, when the 
loom is required to be driven, is held by a catch mounted upon the wheel, 
which is driven by the pulley cnd brought into action by the stop rod ; the 
driving power is thrown off by di ing this nection. ‘ihe lathe is 
caused to vibrate by a cam acting against a lever, which lever causes a bell 
crank to turn upon its centre and to communicate motion to the lathe by a 
connecting rod. The lever is kept in contact with the cam, and the lathe 
consequently brought back by the action of a spring. In the picking 
motion a lever is forced backward against the action of a spring, and carries 
with it thepicking stick ; in this situation it is confined by a catch or trigger, 
which is liberated when the pick is required, and the force of the spring 
projects the shuttle. To the lever above-mentioned is connected an arm, 
which causes the picker to occupy its proper starting position. To the warp 
beam is applied a metal band constituting a brake. This band is held by 
levers which are regulated in position by a roller placed in contact with the 
warp. As the yarn is drawn off this roller, through the medium of the 
levers, loosens the brake and thereby diminishes the resistance to the draw- 
ing off. During the shedding of the warp the yarn is slackened by a cam, 
which, through the intervention of bell-crank levers, alters the position of 
the yarn guide roller.—Not proceeded with. 

1905. W. HENson, St. Just, France, “ Circular looms or knitting frames.”— 
Dated 21st August, 1858. 

This invention consists in arranging such machines in such manner that 
the fabric produced upon them may be increased or diminished in width as 
may be required by the automatic action of the machine. For this pur- 
pose the needles of the machine are, as in other circular knitting frames, 
arranged round in a circle, and are caused by suitable driving gear to 
revolve round the centre of this circle, but the needles, in place of being all 
fixed 1n relation to each other, as is usually the case, are each mounted on a 
spring blade, and these spring blades are fixed at one end, and at the other 
end rest on and press against the edge of a circular plate, being kept 
equally distant from each other all round the plate by a circular comb 
carried by it. The circular plate against which the spring blades carrying 
the needles rest is actuated by a cam, to which a slow motion is given, and 
this cam moves the plate in a direction to and from the fixed ends of the 
blades, so as by deflecting the spring blades to a greater or less extent to 
increase or diminish the diameter of the circle of needles, and consequently 
of the work produced on them. The instrument which lays the thread on 
the needles, and those also which pass and knock over the work, are 
actuated by cams which causc them to move in unison with the needles. It 
will be seen that the shaping of the work in this machine is effected by 
varying the distances between the needles, and not, as in ordinary straight 
machines, by varying the number of the needles employed. 

1906. C. pe Jonen, Lautenbach, France, ‘* Machinery for combing and heck- 
ling fibrous materials.”—Dated 21st August, 1858. 

This invention relates to a machine patented 29th October, 1856. In this 
machine the fibres to be operated upon were fed up to rotary combs, be- 
tween endless chains, which were pressed into contact with the fibres by 
means of pressing rollers, and thereby caused to hold the fibres fast while 
under the heckling or combing action. The patentee now, however, pro- 
poses, as a matter of economy, instead of making these chains of short 
links jointed together, to construct them of flat blocks of wood, or plates 
of iron, or other hard substance, with square abutting ends, and to connect 
them together by securing them to an endless band of vulcanised india- 
rubber or other suitable elastic connection, 

1926. H. B. Bartow, Manchester, ‘‘ Machinery for preparing flax, wool, £c.” 
—A communication.—Dated 25th August, 1858. 

In performing this invention a heckle drum or cylinder covered with 
card-teeth of any suitable dimensions is employed, and the fibrous material 
1s supplied to this heckie drum or cylinder through a trumpet spout or 
between rollers. A pair of drawing rollers is applied to draw the fibrous 
material over the heckle drum or cylinder and through the teeth, and the 
upper roller of this pair of drawing rollers is fluted, while the lower one is 
covered with leather. This heckle drum or cylinder may also be applied to 
the drawing head of a carding engine.—Not proceeded with, 

2128. F. F. Emery, Massachusetts, ‘ Sewing machines."—A communication. 
—Dited 22nd September, 1858. 

This invention consists in an improved mode of operating the hook about 
the bobbin, viz., with a compound motion produced by a crank and an arm, 
or by two cranks, whereby the point of the hook is made to travel either in 
an elliptical or a circular path, without being reversed or made to point 
upward and downward during its rotation Also, in a peculiar arrange- 
ment and application of a back supporter and loop cast off separate from 
the hook, so as to operate with the said hook and the front supporter or 
nipper of the bobbin in a manner not only to support the bobbin, but to aid 
in discharging a loop from the hook, Also, in a peculiar arrangement and 
application of a guide lip to the back supporter. Also, in a peculiar 
arrangement and application of an auxiliary presser or spring with respect 
to the bobbin and its holder. Also, in a peculiar mode of constructing the 
hook, The invention cannot be described in detail without reference to the 
drawings. — Complete specification. 

1945. A. V. Newton, Chancery-lane, London, ** Machinery for sorting silk or 
other thread according to its size or thickness." —A communication.—Dated 
27th August, 1858. 

This invention relates to certain means whereby a thread or threads of 
silk or other fibrous material produced by spinning, or in any other way, 
is so directed on to a bobbin or other winding apparatus that it will be dis- 
tributed or arranged upon different parts of the said bobbin or apparatus, 
according to its size or thickness, that is to say, with the thicker and thinner 
portions separate, or with the portions of one size or thickness on one por- 
tion of the bobbin or apparatus, and those of another size or thickness on 
another portion. The invention further relates to certain means of con- 
trolling the winding of the thread or threads on a series of bobbins or 
spools from the main bobbin or winding apparatus, on the several parts of 
which it has been distributed according to its size or thickness, so that all 
of one thickness will be wound upon one bobbin or spool, and all of another 
thickness on another, and the whole be sorted in as many quantities of 
different size or thickness, but each having nearly the same thickness 
throughout, as may be desired. 

1957. J. Puatr and E. HArtey, Oldham, ‘‘ Machinery for preparing and 
spinning cotton and other jibrous muterials.”— Dated 30th August, 1358. 

This invention relates to the top rellers of drawing rollers used in machines 
for preparing and spinning, and consists in an improved mode of construct- 
ing such top rollers. In performing our invention we make use of loose 
bushes fitted on a parallel spindle, which has a collar at one end, and a loose 
nut or bush at the other. These bushes and the collar and nut above re- 
ferred to support the bosses, which are covered with flannel and leather in 
the ordinary manner, and prevent them moving laterally ; the weight- 
hooks or saddles bear upon the loose bushes ; or the weight-hooks may be 
made with an eye and a collar at each side to support the bosses. The 
loose bushes and the collar and nut may be either parallel or conical, where 
they enter the ends of the bosses, and a space is left between the spindle 
and the inside of the boss to reduce friction, and to allow the lubricating 
material to circulate. By means of these improvements the spindle may be 
extended to the length of the machine or any part thereof, the bosses and 
bushes or weight-hooks being placed alternately. —Not proceeded with. 

1947. W. Kemps, Leeds, ‘‘ Apparatus used for wi uding woollen and other 
Jabrics on rollers, in order to such fabries being boiled or saced when on the 
rollers.” —Dated ? 

This mvention consists partly in applying apparatus for holding and for 
giving motion to a roller at each of its ends. By these means the ends of a 




















roller, When having a fabric wound thereon, will be held at each of its ends 
by suitable friction or holding surfaces or instruments, and both such hold- 





¥ surfaces or instruments, will have power applied in order simultaneously 
ive rotary motion to them and to the roller held by them. And part of 
he invention consists in driving at one end only of a roller by applying 
— surfaces at both ends, and applying the driving power at one end 
only 
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. Foster, Black Dike Mills, near Bradford, Yorkshire, *‘ Production 
of Sabrivs known as Fancy moreens."”—Dated 2th August, 1858. 

This invention consists in combining with the worsted whilst spinning a 
small portion of cotton or alpaca. The fabric may be then woven in the 
usual way, and dyed in the piece, after which it will be found that the 
cotton or alpaca, not taking the same colour as the worsted, the fabric will 
present a peculiar mottled or spotted appearance of a very ornamental 
nature,—Not proceeded with. 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
vam, Cheshire, 


lor 





1909, W. Harkes, Lostock, @ 
Dated 8rd S 
This invention consists in arranging or placing a scries of cutters sup- 
ported in a circular frame directly behind the plough-share, and at right 
angles to it, so that as the soil leaves the plough-share it is delivered on to 
knives, cutters, or pulverisers, which are caused to revolve rapidly by means 
of suitable gearing im connection with the supporting wheels of the ‘plough, 
so that as the plough progresses the knives rotate, and cut or pulverise the 
earth as required. The apparatus may also be employed for digging up 
potatoes, &c., for which purpose a series of forks may be substituted for the 


knives, 
Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain I Yipes, and 
House Fittings, Warming, Ventilating, Sc. 
1989. W. E. Newton, Chancery-lane, London, “ Locks for door. 
other purposes." —A communication.— Dated 1st September, 1858. 

This invention relates to that class of permutation locks in which what 

may be termed the key remain at all times within the lock, and the leading 


Plough und pulveriser.”— 
ember, 1858. 











#, safes, and 
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objects of the invention are—First, to prevent the possibility of feeling the 
sition of the tumblers, so as to discover the combination by which it was 
locked. Second, to avoid the use of a keyhole, so that powder cannot be 
introduced within the lock for the purpose of bursting it open by explosion, 
Third, to have the parts so arranged that force cannot be applied to the 
bolt to force it back until after the lock has been properly operated by the 
combination used in locking it. And, Fourth, to have the parts so arranged 
that the instrument by which the position of the tumblers is usually deter- 
mined cannot be brought to act on more than one at a time, so that the 
proper instrument for operating the bolt cannot act upon it until the proper 
distribution or arrangement of the tumblers shall have been effected. 


Crass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, §c. 
1982. W. PursaLL, Birmingham, ‘* Percussion caps."—Dated lst September, 
58. 

The caps having been charged with the detonating composition, the 
metallic or other powder is dropped into the same through perforated plates 
similar to those which are used at present for the purpose of charging. The 
metallic or other powder in each cap is then subjected to such pressure or 
friction as equally to coat the surface of the detonating composition there- 
with, thus rendering the coating impervious to moisture, and effectually 
protecting the detonating composition from injury resulting from exposure 
to damp and wet.—WNot proceeded with. 

1984. W. Hoss, Piccadilly, London, ‘* Ordnance and warlike projectiles to be 
used therewith.” — Dated 1st September, 1858. 

This invention consists in making portable guns capable of being used 
either as ships’ guns, siege guns, field pieces, or long range guns, and when 
required for easy and speedy transit they can be taken apart, and each 
portion conveyed separately. 

2009. A. V. Newton, Chancery-lanc, London, “ Fire-arms.”—A communica- 
tion.— Dated 4th September, 1858. 

This invention relates to an improvement by which pistols, and especially 
revolvers, may be made efficient substitutes for the carbine without detract- 
ing from their special and peculiar qualities. To this end a gun stock is 
provided, fitted at its forward end with a metal socket suitable for receiving 
the stock of a pistol. From each side of the frame of the pistol projects a 
metal stud for the purpose of bearing respectively against a shoulder on the 
edge of the metal socket. The pistol socket is held firmly in the socket by 
means of a clamp, which passes through the gun stock, and catches into a 
notch formed in the rear end of the strap of the pistol. A milled nut fitted 
on the upper end of the clamp (which is threaded to receive it) will cause 
the clamp to bind tightly against the pistol, and thus hold it firmly in place. 
By this addition to the pistol, the soldier may use the arm with convenience 
as a carbine, and when not required for such use the pistol may be removed 
and placed in the holster, the loose butt being allowed to swing from a strap 
with which the soldier is furnished for the purpose. An obvious advantage 
of this fitting is that when in an action all the charges of a repeating arm 
have been fired, the discharged pistol may be instantly exchanged for the 
other of the pair of pistols which the soldier usually carries in his holsters, 
—WNot proceeded with. 












Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


1963. J. OXLEY, Camden-town, London, “* Baths.” — Dated 30th August, 1858, 
This invention consists in constructing a bath somewhat in the form of 
the ordinary hip bath, and fitting the same with a moveable seat containing 
a recess for receiving a moveable tray, pool, or bidet, or the pool or bidet 
may be formed in such moveable seat, and of any convenient form, with a 
plug for permitting the escape of the water. The lower part of a bath so 
constructed may thus be used as a foot bath, whilst the seat may be used 
by the bather whilst bathing the upper part of his person. The tray or 
pool in the seat may be used as a sponging bath or as a bidet, and by re- 
moving the moveable seat the whole of the posterior part of the body may 
be submerged. A suitable soap-tray or receptacle may be formed either 
inside of the front or foot portion of the bath, or within a spout constructed 
and fixed to the front part of the bath, by which it may be eniptied. By 
attaching the pumps and sockets for the poles and fittings of a shower-bath, 
a bath constructed according to this invention may be converted into a 
shower-bath. Thus, a bath constructed according to this invention com- 
bines in one and the same article the facility for taking a foot bath, 
sponging bath, hip bath, or shower-bath ; enabling also the ordinary bidet 
to be dispensed with, 


1974. F. Aycknourn, Lyon’s-inn, Strand, ** Beds and other articles for sitting 
or reclining upon.” — Dated 31st August, 1858. 

The inventor divides the case into numerous independent cells, each closed 
at one end and open at the other, having one long flap, which covers all the 
orifices, and is to be buttoned or otherwise firmly secured underneath. He 
places in each cell a long bag made of india-rubber, cloth, or other suitable 
material, for holding water or air, furnished with a metal or other mouth- 
piece, the dimensions or capacity of which bag exceed that of the cell by 
about one-fifth, which arrangement prevents the possibility of the bag 
bursting. This combination of case and bags is applicable to beds, pillows, 
sofas, cushions, and other articles.—Not proceeded with. 

2002. R. A. BRooMAN, Fleet-street, London, ** Supporting the skirts of ladies’ 
dresses." —A communication.—Dated 3rd September 1358. 

This invention consists in fitting around the body a band of varying 
breadth, being narrowest at the sides or upon the hips, and extending down 
to some distance in front and at the back. The upper line of this band is 
straight, or nearly so. The back is strengthened with whalebone; the front 
portion is similarly strengthened, and is made to open along the front 
central line, andis there secured by lacings. To the upper edge is attached 
a frame of springs, similar in construction to the upper part of a hooped 
skirt ; the front ends of its hoops are secured to the sides of the broad part 
of theband, The framework is circular in form, although the opening when 
it closes around the waist is not central, but is nearly tangeutial to the front 
edge of the general circle. When the apparatus thus formed is worn it 
will afford a perfect support for any number of skirts that may be desired, 
and without involving the necessity of bringing any of them into contact 
with the waist. 


2003. A. Guye, Clerkenwell, London, *‘ Chronometers and watches."— Dated 
4th September, 1858. 

This invention consists in the detent being provided with ruby-locking 
pallets formed with angular-shaped sides, so as to form a step movement for 
releasing consecutively the teeth of the escapemant wheel in connection 
with a suitable arrangement of two hair-springs, by which the unlocking of 
the said wheel is effected, and a dead beat of the seconds obtained. In lever 
watches the patentee also employs two hair-springs in connection with the 
lever for steadying the action when shaken or otherwise as above men- 
tioned, 

2006. W. Hi. Cuiup, Providence-row, London, “ Hair and skin brushes."— 
Dated Ath September, 1858. 

This invention consists in constructing electrical brushes by the use of 
steel pins or wires in substitution for, or in combination with, bristles, 
which pins or wires are placed in metallic connection with a battery con- 
tained in the handle or back of the brush, Or the patentee employs wires 
of two metals, one electro-positive to the other, and so arranged with respect 
to each other that on being moistened either directly or through sponge or 
other absorbing material, fixed at the roots of the wires or other, an electric 
current or series of currents will be generated, 














2017. H. J. Distin, Great Newport-street, Leicester-square, London, ** Cornets 
and other musical wind instruments.”—Dated 6th September, 1858. 

The patentee so constructs cornets and other musica! wind instruments of 
that class of brass or other suitable metal, tnat he has the contour or outer 
line thereof circular or nearly circular, and he has the bell or pavilion of 
the instruments, and also the keys, rotary cylinders or pistons, and cylinders 
within or nearly within the circumference or outer line of the instruments, 
and he accordingly calls such instruments “ Distin’s Patent Centre Bell 
Instruments,” 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1986. H. C. Jennines, Great Tower-street, London, “‘ Artificial parchment 

and convertiny the same into leather.”—Duted lst September, 1858. 

The inventor exposes fish (the commonest or refuse sort), after the offal 
and skins are removed, to the action of dilute solutions of soda ashes, crys- 
tallised soda of commerce, or carbonate of potassa, after which to a 
solution of hydrochloric acid. The mass is now to be well pulped by the 
ordinary means, and well washed over sieves to remove the bones and other 
matters. The pulp is now to be drained <r pressed, and is then to be 
saturated with a weak solution of bichloride of mercury, after which the 
pulp is to be thoroughly washed to remove any of the salts that have been 
employed, and it is now to be formed into sheets by the ordinary means 
used by papermakers, and then rolied or pressed to equalise the surface. 
To convert the parchment into leather he uses solutions of vak bark, terra 
japonica, or any of the substances employed by tanners. But for particular 
purposes, and for a more perfect article, he employs solutions of am- 
moniated alumina, or aluminated potassa, alum, and muriate of soda in 
equal parts, to which is added from 2 per cent. to 3 per cent. of nitric acid, 
and the sheets after saturation in the above solution are to be jmmersed in 
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a solution of dilute oxalic acid, or hydrochloric acid, and then returned to the 
alumina solution, and so on alternately until the gelatine and fibre 
are rendered perfectly insoluble. — Not proceeded with. 
1988. A. V. NewTon, Chancery-lane, London, “ Alumina.”—A communication, 
—Dated 1st September, 1858. ‘ 
This invention relates to the manufacture of alumina from various sub- 
stances and by various processes, which however are grounded upon the 
principle involved in the artificial formation of a combination between 
alumina and soda, or of aluminate of soda, soluble in water mixed with an 
excess more or less considerable of soda or the carbonate of soda, This 
aluminate of soda, which results from the various reactions set up, when 
submitted to the action of a current of carbonic acid gas, is subject to the 
precipitation of the alumina, the carbonate of soda being left in solution. 
When the substances acted upon contain silica and alumina, an insoluble 
combination of silica, alumina, soda and water, that is, a hydrated silico-alu- 
minate of soda, is formed, so as to permit (according to the proportions of 
silica and alumina) of silicate of soda or aluminate of soda in solution being 
formed, the carbonic acid gas separating the silica or alumina. The insoluble 
residuum may be attacked by weak acids, and chiefly by acetic acid, which 
dissolves alumina and soda by forming acetates of alumina and soda, and 
yielding gelatinous silica, which also forms one of the resulting products. 
This invention, therefore, although more particularly applicable to the pre 
paration of alumina, relates aceessorily to the preparation of silica, and of 
the new combination (hydrated silico-aluminate of soda) which results from 
the investigations of the inventor directed to improve the manufacture of 
alumina, The preparations of alumina and of silica cannot be made apart, 
as they result from the application of the same processes, and either of the 
two substances can be obtained according to the composition of the ores 
employed. The present invention also includes the ‘artificial production of 
aluminate of soda and of silicate of soda, both of which find already several 
applications in the arts, these substances being but intermediary products 
of our manufacturing process. Vhen these substances are not obtained 
directly with their appropriate chemical composition, the deficient amount 
of alumina or silica may be supplied from that precipitated during the pre- 
vious operations. As a substitute for soda, potash may be used. 


2018. J. SHANKS, St. Helen’s, “* Chlorine Dated 7th September, 1858. 

This invention consists in the use of chromate of lime as a medium for 
the production of chlorine from hydrochloric acid, which not only yic lds 
chlorine in a state of purity, but the resulting solution of the chloride of 
the metal (chromium) is so easily and simply decomposed, and the metal 
separated from the hydrochloric acid, that it is at once brought into a 
state whereby the metal may be again oxydised in the course of a few 
hours, 
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E. Futuwoon, Bristol, Gloucestershire, *‘ Cements.” —Dated 7th September, 
1858. . 
This invention consists in mixing a small proportion of sulphate of iron 
with lime, where the lime is converted into or receives the properties of 
cement preventing it from bursting after use, and rendering it hard. The 
proportions of sulphate of iron and lime which are most proper to be used 
for the purpose of effecting this conversion depend upon the nature and 
qnality of the lime, and upon the kind of sulphate that is employed.—Not 
proceeded with, 
2035. J. M. FARSSLER-PETzZI France, “ Process 
tussah silks or wild silks.” —Dated 8th September, 
This invention consists, Firstly, in submitting the said silks to three baths 
(each of from one to six hours’ duration) composed of soda, or potash, or 
caustic potash, or of a mixture of the three dissolved in water in the pro- 
portion of about 11 1b. of soda, 11 Ib. of potash, and 8 oz., of caustic potash, to 
325 Ib. of water. -econdly, in submitting the said silks s equently for about 
three quarters of an hour to a fourth bath composed of a solution of potash 
and chloride of lime in the proportion of about 11 Ib. of potash and 2 Ib, 
6 oz, of chloride of lime to ’ After these operations the silks 
must be well washed in cold water, and them submitted (for about ten 
minutes to a quarter of an hour) to a fifth bath composed of hydrochloric 
or muriatic acid diluted with water, say in the proportion of 22 1b, of the 
muriatic or hydrochloric acid to 325 lb, of water. If it is desired further to 
increase the brilliancy of the silks thus treated, they may be submitted for 
about ten minutes to aqua-fortis or nitric acid very much diluted with 
water. After these operations the silks must be well washed in cold water, 
and then passed between drawing rollers, whercby the silk is elongated, and 
at the same time rendered more brilliant. 


2036. R. A. BrooMan, Fleet-street, London, ** Sulphate of Qui 
munication. — Dated 8th September, 1858. 

This invention consists in treating quinine by liquid hydro-carbons. The 
inventor takes dry quinine and lime, and treats them with some liquid 
hydro-carbon, preference being given to mineral oils, whereby the quinine 
will be dissolved. He adds water acidulated by sulphuric acid, and the 
quinine becomes converted into a sulphate ; after being left to settle the oily 
essence will rise to the surface, and may be used over and over again. The 
sulphur is evaporated in the ordinary manner, and yields sulphate of quinine 
of fine quality and regularly crystallised. The oils most suited to the purposes 
of this invention are, rectified oil from boghead mineral, rectified shale oil, 
rectified coal oil, rectified oil of petroleum, rectified oi! of naphtha, vegetable 
and mineral oils, and sulphuret of carbon,—Not proceeded with. 


2043. C. N. Korruna, Liverpool, “ Grease.”—Dated 9th Sepember, 

This invention consists in the manufacture of grease from sapon 
and fatty or oily matter. The patentee first saponifies the resin by an alka- 
line ley, and neutralises any excess of alkali to prevent the grease acting 
prejudicially upon the sufaces to be lut ted. He then draws off the ley 
and obtains the resin in a soft and thoroughly vonified state. He takes 
resin in this condition and adds to it fatty or oily matters, say,palm oil, and 
applies heat until the resin and oily or fatty matter have become melted and 
intimately admixed. 
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Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §e. 

2013. S. Hoga, Nussau-street, W. P. Piacott, Argyle-strect, Re 
S. BeapMore, Upper Berkeley-strect, *‘ Submarine electric 
Dated 6th Septenber, 1858. 

This invention is applicable to telegraphs communicating from land to 
land with the intervention of water between them. It is proposed to carry 
it out by wires, either insulated or uninsulated. It is capable of being 
applied to some of the existing submarine telegraphs without interfering 
with existing arrangements. In such cases it is proposed, if desirable, to 
transmit messages at the same time as those resulting from the current 
formed by existing batteries. The invention consists in new means of pro- 
ducing a current of electricity different from the means by which all the 
telegraphic communications have hitherto been effected. The inventors use 
no compound batteries at either end. Their battery consists of one great 
cell, and they make the sea or other water in combination with a negative 
and positive element at either end one mighty battery, which is effected by 
placing in the sea or water near each shore of the territories between which 
communication is to be made one of the negative or positive elements ; 
these two elements are connected by a wire or cable either insulated or un- 
insulated. When the wire or cable is in contact with one clement only, 
there is no current of electricity between the negative and positive elements, 
but as soon as the wire is in contact with both the circuit is completed, viz., 
from the negative through the whole sea or water to the positive, and from 
this through the wire and back to the negative. It is not new to establish 
an electric current by means of the action of water, or water mingled 
with acid, or the negative and positive elements, but the inventors claim as 
new the action of water on those elements so placed that the positive is in 
the sea or water near the one shore and the negative is in the sea or the 
water near the other shore, communicating each with the other by means of 
a wire in the same aqueous element.—Not proceeded with. 


gent-street, and 
telegraphs.” 

















Cass 10.—MISCELLANEOUS. 
Ineluding all Patents not found under the preceding heads. 


1569. J. Wepster, Birmingham, “ Metallic ingots Dated 13th July, 1858. 

This invention relates to the manufacture of such ingots as are composed 
of two different metals or metallic alloys, which said ingots when rolled 
into sheets produce sheet metal the interior of which is formed of one 
metal or alloy, and the outer surfaces of a different metal or alloy. In 
manufacturing ingots according to this invention, the inventor makes a 
case or hollow ingot of the form or size which it is intended the finished 











ingot shall have, the said hollow ingot or case being made of the metal 
or alloy which it is intended the surfaces of the rolled plate shall 
have. The said case or hollow ingot is closed on all sides, ex- 
cepting on one of its edges, which is left open. He pours into the 


interior of the ingot through the open side the metal or alloy which it is 
intended shall form the interior of the rolled plate, and fills the hollow 
ingot with the said metal or alloy. He afterwards closes the opening in 
the ingot with a piece of the same metal or alloy as that of which the hollow 
ingot was made. There is thus formed an ingot composed of lifferent 
metal or alloy in its interior from that constituting its exterior. When 
inguts made according to this invention are rolled, the two metals or alloys 
spread uniformly, and the sheet of metal produced is covered F 
well as on its sides by the external or coating metal.—Not ; 
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1574. G. Bucnianan, Bucklersbury, L udon, “ Sugar cane mills.”—Dated 1 
July, 1858. ‘ 
This invention relates to sugar cane mills, and has reference to the 
peer mode of constructing the standards or the side frames for carrying 
¢ rollers, the mode of drawing out the lower rollers, the iron tie bars 


3. 
Sth 


at the sides of the standards, the flanges at the ends of rollers, and other 
peculiarities in the details of construction. These several improvements 
cannot be described without reference to the drawings. 
1575. A. SuaNnKs, Robert-street, Adelphi, London, ** Machinery for pla 
slotting, and shaping metals *— Dated 13th July, 1858 
The inventor gives motion to the cutting tools by hy 


] 














g ulie appliances, 
in lieu of toothed gearing, cranks, racks, and screws used for such purposes 
—Not proceeded with. 

1576. W. Beapon, Ofterhead, Honiton, “‘ Bags for corn and other articles, a 
”— Dated 18th July, 1858. 

In place of such bags and sails being woven wholly of yarns of fibrous 
vegetable substances, as heretofore, metal wire is introduced together or in 
combination with such yarns of vegetable fibrous substances, and they are 
woven into suitable fabrics for making bags and sails. By this not only will 
greater strength be obtained, but in respect to bags to contain corn or sceds, 
or other matters which are liable to be attacked by rats and mice, such bags 
will berendered less accessible.—Not proceeded with, 

1577. R. Witson and A, Horwoon, Salisbury-mews, Great Quebec 
joint."—Dated 13th July, 1858. 

The inventors have a length of india-rubber or other elastic tubing, into 
which they insert the ends of the two pipes to be joined. On the 
of the elastic tubing they have one, two, or more metal clips or clasps 
screwed with one or more set screws or bolts, so as to press the elastic tubing 
around the pipes. The clips may be made of a circular form, or in halves 
with lips, and screwed together or secured by means of a spring. When 
more than one clip is used for the joint they protect and strengthen the 
elastic tubing, if required, by a coil of wire, either inside or outside, or both 
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ways, or by strands, or hoops, or straight wires, or pieces of metal.—No 
proceeded with. 
1578. E. J. MANMENE and L, B. Jaunay, Rhkeins, Fran * Wines.”"—Dated 





14th July, 1858. 





The new system of working effervescing wines consists in!the employment 


of closed metallic vessels, named aphrophoruses, into which the wine is intro 
duced, and in which it remains during the whole of the time that a produc- 
tion of froth or effervescence takes place.—Not proceeded wit 
1581. R. Burns, and J. Ren, Liverpeol, ** Machinery for grinding bones and 
other hard substances "—Dated 14th July, 1858. 
These improvements refer to further improvements on an invention for 


utent were granted to the said R. Burns, dated the 17th 
}, for “ improvements in bone mills,” and consist in certain 
mechanical arrangements fe elieving the cutting bar when interfered with 
by hard matters intermixed with the substances intended to be cut or 
rasped, and also in a peculiar mode of setting the knives in the cutting 
cylinder of bon These improvements cannot be described with 
out reference to the drawings. 
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machines, 











1582 J. Cowan, Liverpool, vrew nail.”"—Dated 14th July, 185 
This invention consists in the construction and use of screw-nails, that 





may be driven into timber and other substances by means of a hammer, and 
that may be withdrawn therefrom by the aid of a screw-driver.—Not 
ceeded with 
1°83. F. Cuarvsor, Turin, and V. Avnit, Pris, “ Producing a wore or less 
perfect vacuum, and applying the same to industrial purposes.”"—Dated 
14th July, 1858. 
This inve m is based on the industrial application of what is called in 





philosophy the vacuum of Torricelli, viz., the equilibrium existing 
metric tube between the chamber and a column of liquid, making 
f a larger barometric chamber or vessel, say of some cubic fect, and 
the same with water or other suitable liquid, then drawing off this 
liquid through a suitable outlet pipe with proper stop-cock, so as to produce 
a more or less perfect vacuum in the said vessel, after which the latter may 
be applied at once to various useful purposes, such, for instance, as 
emptying of privies or cesspools, and sewers, the cleaning of harbours, 
combination with proper hydro-pneumatic bells with agitators, the ventila 
tion of buildings or mines, the filtration or distillation of liquids, the drying 
or dyeing of fabrics and textile materials, &c,—Not proceeded with 

1584. J , Ov: g liquids.” —Dated 14th 

1858. 

This invention consists in so arranging them that the valve by which the 
flow of the liquid to and from the measuring chambers is governed, is 
caused to move by the reaction of the pressure of the liquid within either of 
the chambers when it is completely fitted on suitable instruments in 
connection with the valve, 

1585. E. Owen, Blackheath, Kent, ** Distilling.”"—D ted 14th July 8. 

This invention relates to a new and peculiar pri for distilli bodies, 
and consists in submitting the body to be distilled when in a liquid con- 
dition, and in a state of very minute division, to the action of steam, or 
some sufficiently heated gaseous vapour by which the act of distillation is 
effected. 
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1588. T. WHEELER, Oxford, “ Washing, wringing, and inangling machines.” — 
Dated 14ih July, 1858. 

This invention relates to various improvements in the details and general 

construction and arrangement of washing, wringing, and mangling 











machines, The reservoirs receptacles for the water in these machines 
may be either turned or vanised. The rubbers consist of circular pieces 
ood, or any other suitable material possessing sufficient buoyancy. 
They may be of various dimension, and of a round, ¢ ular, or oblong form, 
and made with one or more shoulders to fit into each le, in 
which case the natentee proposes to make them either flat, hollow, or round. 


or 









other side by sic 








H« and combines as many 
hollow 1Unls, Or concave and convex surfaces, as may be considered 
desi Circular edged rubbers made with hollows and rounds turned 





upon them to assimilate to the form of the knuckles may also beused. These 
hollows and rounds may be made and grooved at any convenient angle. Worm 

rew-shaped rubbers may also be used, but he proposes to make all these 
rubbers apon a floating principle. He proposes also to use long bars 
rubbers for some purposes, the bars to float in oblong holes or slots, or in 






or 8¢ 




















plain round holes, or in triangular holes. These rubbers in some cas wre 
to be threaded upon bars of wood, iron, or any other suitable material, or 
upon cords, and he proposes to use them with a reciprocating motion in any 
required direction. They may be used on an incline at any convenient 
angle working in frames made to hold them. He also proposes to wus« 
round rubbers floated longitudinally, and having cork or other light 
material fitted thereto to increase their buoyancy. He also proposes to use 
square rubbers in a square frame made hollow and round ina cheequered 
manner. He also proposes to use in some cases one or more rotatory barrels 
with the rubbers inside. The wringing and mangling machine may be used 
either in connection with the washing machine or separately The 

mangling ma ne consists of two or more rollers of iron or other suitablk 
material made hollow, and having a jet of steam passed through them for 
the purpose of keeping them het when wringing and mangling. This com 

bined machine will consist of a suitable reservoir any convenient shape, 
and so made that heat can be applied beneath f ping the water hot in 


mnecting a 
main 
or washing 


the washing machine, He also proposes applying or « 
steam cylinder or portable engine with a crank on t 
he purpose of giving motion to the mangling, wringing, 








nia 
chine which will be fastened to the top or sides of the boiler in connection 


with suitable heating apparatus. The machines for washing, mangling, 
wringing, and drying may be combined into one machine, be madk 
either portable or stationary The exhaust steam from the cylinder may 
pass through the mangle roller, or it may be conveyed round the tank to 
assist in heating the water for the ws machine, machine is 
intended for washing garments, fabrics , and wool, and piece goods of 
all kinds. 

1590. J. RUEINANER, Offenburg, Baden, “* Bearings for azles and shafts."—A 

communication.—Dated 14th July, 1858. 

This invention has for its object improvements in the construction of 
bearings for axles and shafts, and consists in the application thereto of 
apparatus for lubricating and excluding dust from such bearings. The 
lubricating apparatus consists of a piece of wood or lubricating block con 
tained in an oil vessel under the axle or shaft within the bearing, and the 
upper surface of the lubricating block is caused to press lightly against the 
axle or shaft by springs. Over the lubricating block, which is grooved to 
receive it, a wick of felt or other suitable fabric is laid, and its two ends 
descend into the oil in the oil vessel, and the oil is sucked up by the wick 
and applied to the axle or shaft. The bottom of the groove in the lubri 
cating block is furrowed to assist the transmission of the oil to every part 
of the wick. When this lubricating apparatus is applied to a railway axle 
the lubricating block runs parallel to the axle from end to end of the 
bearing, and is prevented from moving laterally by pins passing up into it 
from the bottom of thé vessel. Sometimes, when the lubricating block is 
long, supplemental wicks are employed, which pass up through the block 
into the groove formed in it at points intermediate of its two ends, so that 
the longitudinal wick rests at intervals on these secondary wicks 
replenish it with oil. In order to prevent escape of oil the joi 
the upper and lower parts of the box or bearing is mad an inclined 
lirection. In applying lubricating apparatus constructed according to this 
invention to the bearings of mill shafting, the lower brass of the bearing 
has a hole formed in it, through which the lubricating block passes, and 
the wick, in place of sing along the lubricating block in a direction 
parallel to the shaft, passes over the block in a direction at right angles to 
the shaft. The oil which escapes from the bearing is caused to run back 
into the oil vessel after it has first passed through a filtering cloth. In some 
cases the oi] vessels, with the lubricating block and parts in connection 
therewith, are so constructed that they may be removed from the bearing 
to facilitate the cleaning and renewing of the part. There is a i! 
passage formed through the upper brass by which oil may be supplied 
immediately if from neglect the bearing should have become dry. The 
apparatus for the exclusion of dust is more particularly applicable to the 
bearings of railway carriages, and consists of a ring of felt or other suitable 
fabric enclosed between two metal rings or discs of slightly larger interior 
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diameter than the ring of felt. This arrdngement is attached to the end of 
the bearing or box, and the axle passes through the rings, so that the 
interior edge of the ring of felt or other fabric fits closely on to the axle, 
and entirely excludes dust. 











1594, Provisional protection for this invention has never been granted, 
1597. H. Bevan, Shrewsbury, ‘* Machine for cfecting or facilitating arithmetical 
operations.” — Dated loth July, 1858. 
This invention consists of a series of strips of metal or other rigid material, 





each of the said strips having impressed or marked upon it two vertical rows 
of figures separated by a broad line. Each of the rows of figures is divided 
oy a horizontal division into groups, each group consisting of ten. There 
are as many groups as there are places of figures in the multiplier, that is 
one group for the units in the multiplier, another group for the tens, and 
so on Not proceeded with, 
1598. A. H. J. BastaRe, Pimlico, London, } 
duet of light.”—A comi Dated 15th July, 1858 
Heretofore a powerful light has been produced by throwing a jet of ignited 
ordinarily a mixture of oxygen and hydrogen—on to a cylinder of 
suitable material (usually lime) to which slow motion has been given by 
clock-work, so that the surface presented to the jet is constantly being 
changed, This cylinder of lime or other material, in consequence of the 
great heat to which it is exposed, frequently breaks and falls away from the 
jet. Now this invention consists in protecting the cylinder of lime or other 
material by means of a metal or other suitable tube or case, The cylinder 
projects upwards above the end of the tube or case, and the jet is arranged 
to strike the portion of the cylinder so exposed a short distance above the 
end of the tube or case. This arrangement will be found to prevent, in 
great measure, the cracking of the material, and even when cracks are 
produced it prevents the cylinder falling in pieces so that the light is not 
disturbed.—Not proceeded with, 


1600 Yorkshire, “ 





** Apparatus employed én the pro- 
luct iunication 





Lathes."—A communication.—Dated 





P. Farrpairn, Leeds, 
15th July, 1858 

Th s invention relates to an improvement on what are known as “ dead 
centre lathes,” the object being to adapt them to the turning of articles on 
their own journals without torsion on the axle when the journals (or one of 
them) are outside of the article to be turned, The advantage derivable from 
this invention is turning the articles true to their own bearings, and pre- 
venting their true circular motion from being affected by the irregularity 
of fitting or derangement or wear of the working parts of the lathe. To 





the front of the driving head dead centre (upon which the face plate 
revolves as on a stud or pivot) a seat is fitted to receive change bushes, 
bearings, or other contrivance capable of being used as a fixed support for 
th utside journals of the axle of the article that is to be turned. The 





axle of any article required to be turned being thus supported, it will be 

revolve The article itself is te be driven at or near its ciream- 

ference from the face plate by a pin clement driver, or other well-known 

means, tl rrangement permitting of the driver turning round without 

interfering with the axle carricr.—No oceeded with, 

16vl. W. E. Newton, Ch London, “ Mode of giving alarm t 
cases of Ju er buildings.” —A communication.— 
Dated 15th July, 1858 

This invention consists in the employment of a number of threads o 
cords composed of some combustible substance leading from the place or 
places where a fire is likely to take place, or laid upon objects which during 
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a fire would be the first to take fire, and these threads or cords becoming 
ignited on the first outbreak of the fire it will be communicated almost 
simultaneously to one or more small grenades, placed either under the 
‘ or in any other part of one or more chambers situated in any 
part of the building where the grenades would explode without 
nd thereby immediately give the alarm, Besides these small grenades 


insidethe building, the combustible threads or cords might be made to commu- 
nic with larger grenades, or with a Bengal light, or some other audible or 
\ and which, by exploding or 

luminous, would attract attention and alarm the surrounding 
rhood within a certain distance from the building which has taken 

combustible threads or cords may be protected from damp by 
enclosing them in tubes made of gutta-percha, or some other suitable 
material, and provided with small holes at certain distances apart, in order 
to facilitate the combustion of the threads or cords.—Not proceeded with, 
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1602. W. Berrs, Wharf road, City-road, Manufacture of capsul a 
apparatus to be employed therein.” —Dated 25th July, 1858, 
The ordinary metallic capsules are made of a flexible metal, so that whe 


placed over the top of a bottle they can be pressed by a cord into the uneven 
es of the neck of the bottle, and cannot readily be removed withou 
destruction, In the improved capsules, the patentee first makes them con- 
siderably stouter than ordinary capsules, and then takes a mould having on 
it a mak formed on the neck of a bottle, to which it is intended to 
apply the improved capsule ; being cd on this screw mould, the mould 
and capsule are then, by suitable means, caused to rotate, and at the same 
time, by the action of the screw, moved in a lateral direction ; a small dise 
is then pressed against the capsule, which forces it into the indentations of 
the screw mould, and at the same time embosses the raised portions of the 
screw, and a stiff screw capsule is then formed,—Not proceeded with, 
A. P. Prick, Margate, * Treatment and smelting of certain ores or com 
sof tin, th "— Dated lth July, 1858, 
ovements in the preparation and treatment of ores of 
or oxidised ores of tin, of artificially prepared or manufactured 
tin, or of certain alloys thereof, when occurring in a finely 
divided condition, and especially of those ores of tin which have been 
subjected to a process of calcination or oxidation, either with or withou 
the previous or subsequent treatment with acids or alkalies, in order that 
tin or alloys thereof may be obtained the a cupola blast furnace 
orin any reducing or smelting furnace or apparatus, Such ores, or calcined 
or oxidised ores, When in the fine state of division to which it is desirable 
and essary to reduce them, before and in the dressing of the ore, bein 
in that state not well adapted, or their use is attended with difficulty | 
inconvenience when employed for treatment in such cupola, blast, or 
imilar furnace, or in a reducing furnace, or other apparatus for the purpose 
of obtaining metallic tin therefrom. The ores of tin, or the pon ba or 
oxidised , or the artificially prepared oxides of tin, when intimately 
mixed with carbonaceous or other matters described, are more economically 
and advantageously employed in the manufacture of tin than when treated 
in the manner and by thes nerally adopted, The invention 
consists chiefly in employing carbonaceous or bituminous matter in effecting 
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the desired object. 

1600. C. S. Putman, New York, “‘ Apparatus for hardening vegetable guma, 
oils, and « ubstances susceptible of being hardened by stean.”—Dated 
16th J » 185s 

This ntion consists in constructing and arranging an apparatus so as 
to make it automatic, as to the circulation and regulation of the steam, and 
riable. It cannot be described without reference to the drawings, 

1610, J. F. Cuorwny, Cottage pla City-road, London, “ laproving the form 
of bankers’ cheques and other similar documents,” —Datet Vth July, 1858. 


This invention consists in making an addition to the form of bankers’ 
cheques and other similar documents t present in of a part in 
which the words “uncrossed cheyue” are intended to be engraved or 


printed, If the drawer or the holder intends that the cheque should enly 


use 


be paid through a bank he will merely have to tear off this portion of the 
cheque, and the cheque should then become payable only through a bank in 
the same manner as if it were crossed with the words ‘* and Company.” If 
it be intended that the cheque should be payable to bearer, the portion 
should be retained. To facilitate the process the parts on which the words 
**uncrossed cheque” are intended to be engraved or printed may be per- 
forated in any suitable manner. This invention, with slight modifications, 


is also applicable to other similar documents, such as invoices, bills of lading, 
and otherdocuments,—Not » ceded with, 
1612. T. Hart, Glasgow, N.B., “* Tapa o 
the flow of fluids.” —Dated 17th July, 185 
This invention relates to a former patent granted to G, Buchanan, 
December 3rd, 1849, and cannot be described without reference to the draw- 
Hliyes, 
1613. J. Srexcr, Liverpool, “ Ti 
17th July, 1858. 
he time for filing the specification of this 
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by the Lord Chancellor the documents relating to it are not yet made public, 
1614. J. T. Smrru, Dudley, Worcestershire, “* Manufacture of coke.”—Dated 
17th July, 1858. 

This invention consi the manufacture of coke from small coal, or 
the small coal called bre by mixing the said small coal or breezes with 
tar, or tar deprived of its naphtha or portion of its oil. The inventor 
mixes the coal or breezes with the tar so as to make a pasty or coherent 
mass, Which mass is coked either by being sct fire to in the open air, or ina 


coke ov or 
irregulay a] 
mall ¢ me or bree 
t proceeded with 


retort. The mass in coking breaks up into columnar or 
1 ma of a size equal to that of ordinary coke, and the 
zes treated according to this invention form good coke,— 
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1615. W. Winns, Maidstone, Kent, ** Reducing vegetable matter to pulp."— 
Dated 7th July, 1858, 

This invention consists in driving rolls or cylinders, through which the 
vegetable matter is passed to be converted into pulp, at different speeds ; 
or in employing rolls or cylinders of unequal diameters and driving them 
at the same speed, whereby a crushing and rubbing action will be exerted 
upon the fibres. 

1616. R. A. Brooman, Fleet-street, London, “ Sewage."—A communication 


— Dated \7th July, 1858. 
This invention consists in fixing an outflow pipe leading to a drain or 
sewer in or near the upper part of a barrel or vessel intended for the re- 
ception of sewage matters; in causing the precipitation therein of all 








solid matters, and in preparing such matters for manure. An empty 
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barrel or reservoir is filled with lime water, or water with muriate or other 
soluble salt of lime, and placed in the required situation. The barrel is 
closed at top, and the outside tubes leading the matters into and liquids 
from it are packed and luted. The matters and liquids entering the barrel 
become decomposed under the action of the lime, and the heavy and 
solid matters are precipitated, and as they enter they drive out an equal 
quantity of water from the outflow pipe. Easy separation of the solid from 
the liquid substances will be obtained, and the precipitated matters being 
covered with water do not ferment, and consequently emit no bad odours. 
To treat these matters to be employed as manure, they are extracted from 
the barrels or reservoirs, and have added quicklime and a salt of lime, pre- 
ference being given to sulphate of lime recently converted by baking into 
plaster, and the whole stirred until thoroughly mixed. Thus prepared the 
substance is made into blocks in an ordinary brick machine and then dried 


and reduced to powder, which may be used as manure ; or fresh stuff from | 


the barrels or reservoirs may be mixed with it to obtain a manure of the 

richness desired.— Not proceeded with, 

1617. W. Pippine, Southwark Bridge-voad, London, “ Securing and forming 
envelopes.” —Dated 17th July, 1858. 

The inventor seals with wax or like compound the outside of the ends of 
the tongues or overlapping portions of envelopes without connecting them 
by means of such sealing-wax with the remaining portion of the envelopes, 
the result being that when the envelopes are closed with any adhesive sub- 
stance in the ordinary way they appear to be sealed with wax, and are more 
secure than when they are only adhered in the usual way, because when 
the adhesive substance becomes dry the sealing-wax immediately over it on 
the opposite side of the paper or other material protects them by prevent- 
ing anyone opening the envelopes by subjecting them to the action of steam 
or water, When the tongues of envelopes are partially hidden by the 
adhesive portions of them being placed in an opening, or by being over- 
lapped by another tongue, he causes the sealing-wax to be placed in such a 
position as will cause the envelopes to appear sealed, but, as before ex- 
plained, he does not connect the tongues of the envelopes to the remaining 
portion of them by means of such sealing-wax. In the former of the two 
cases last described he places the sealing-wax or other like material on the 
envelopes, and close to the opening where the adhesive portion of the tongue 
is to enter, and in the latter of two last described cases, he places the 
sealing-wax on the outside of the overlapping portion of the envelopes, and 
which covers the adhesive portion of the ordinary tongue of envelopes. 
Another improvement in envelopes is effected by forming them of two (or 
more) pieces of paper, and adhering them together at or close to the edges 
of three of their sides, also by adhering the overlapped sides 6f one piece of 
paper to the other piec The chief object of forming envelopes of two 
pieces of paper is to reduce their cost, as waste paper can be partly or 
entirely used for their manufacture,—Not proceeded with 
1618 W. A. Luoyp, Porth nd-voad, Lonion, and FE. Evwarps, Anglesea, 

** Aquaria tanks and similar receptacles gor aquatic animals and plants,” 
Dated 7th July, 185s. 

This invention consists in forming in an aquarium tank or other like 
receptacle for aquatic animals and plants a compartment or compartments 
witich may be preferably so contrived as to forma dark chamber or chambers 
(or chamber or chambers the contents whereof are not exposed to the action 
of light), which said compartment or compartments is or are to contain no 
animals nor plants, but to be supplied with fluid which is caused by 
suitable means to communicate with the fluid in the part or space holding 
the aquatic animals and plants, 

1621. C. Bray, Bayswater, Middlesex, “ Ice safes.”"— Dated 19th July, 18. 

This invention consists in arranging ice safes in the following manner :— 
The outer case is made of wood lined internally with felt, and is closed at 
the top by a cover or lid. This outer case contains within it another case of 
wood internally lined with metal, also closed with a cover or lid. In the 
upper part of the inner case there is a metal box or chamber for receiving 
ice. This box is perforated at the bottom, and is furnished with a close 
fitting cover, so that the safe may be opened without exposing the ice, 
Underneath this ice-box are placed several metal cylinders or compartments 
suitable for receiving bottles of wine or other articles, and so arranged that 
the water which drains from the ice trickles over them. The ends of the 
cylinders pass through to the outer case, and are each closed by a separate 
cover or lid. The series of cylinders or compartments is closed in by a 
hinged flap or door on the outer case, By this arrangement the articles to 
be cooled may be placed in these separate compartments, and removed 
therefrom without opening and exposing the other compartments of the 
safe. Against one side of the ice-box is formed a metal cistern for contain- 
ing water, and on the other side of the box shelves are arranged to receive 
any articles which it is desired to cool. At the bottom of the case there is a 
trough for receiving, and a pipe for conducting away the water which drains 
from the ice.—Not proceeded with. 

1627. T. F. Cuor.Lry, Cottege-place, City-vead, Middlisex, ** Bonkers’ cheques 
and other similar documents.” — Doted Wth July, 1858, 

The First part of this invention consists in making an addition to the 
present form of bankers’ cheques and other similar documents of a part on 
which the words ** uncrossed cheque” or other suitable words may be en- 
graved or printed, If the drawer or the holder intends that the cheque 
shall only be paid through a bank, he will merely have to tear off this 
portion of the cheque, and the cheque should then become payable only 
through a Lank, in the same manner as cheques now crossed with the 
words * and Company.” If it be intended that the cheque shall be payable 
to the bearer, this portion should be retained. To facilitate the process 
the part on which the words * uncrossed cheque” or other suitable words 
are engraved or printed may be perforated and coloured, shaded, or ren- 
dered distinct in any suitable manner, The Second part of this invention 
consists in making an addition to the present form of bankers’ cheques and 
other similar documents of a certain part on which the words ‘ uncrossed 
cheque” or other suitable words, or a suitable portion of such words may be 
engraved or printed. If the drawer or the holder intends that the cheque 
shall only be paid through a bank, he will merely have to tear off the 
aforesaid part on which the words *tuncrossed cheque” or other suitable 
words or a suitable portion of such words are engraved or printed and the 
cheque should then become payable only through a bank in the same 
manner as ** cheques” are now crossed with the words “* and Company,” if it be 
intended that the cheque shall be payable to the bearer the aforesaid part 
should be retained. To facilitate the process the aforesaid part may 
be perforated and coloured, shaded, or rendered distinet in any suitable 
manner, The Third part of this invention consists in making an addition 
to the present form of bankers’ cheques and other similar documents of 
certain parts on which the words “ payable through a bank,” and ** payable 
to bearer on demand,” or other suitable words may be engraved or printed. 
If the drawer or the holder intends that the cheque shall only be paid 
through a bank, he will merely have to tear off the portion of the cheque 
on which the words * payable to bearer on demand,” or other suitable 
words are engraved or printed ; and the cheque should then become payable 
only through a bank in the same manner as cheques now crossed with the 
words *tand Company.” And if it be intended that the cheque shall be 
payable to the bearer the last mentioned portion should be retained, and 
the portion on which the words * payable only through a bauk,” or other 
suitable words, are engraved or printed should be torn off. To facilitate 
the process, the parts so distinguished by the words “ payable to bearer on 
demanc ud ** payable only through a bank,” or other suitable words, may 
be perforated and coloured, shaded, or rendered distinet in any suitable 
manner. This invention with suitable modifications is also applicable to other 
generally similar documents, such as invoices, bills of lading, cheque tickets, 




































and other documents, used in professional, commercial, and general business 





transactions, whether of a public or private nature.— Notf preceded with, 


1628, W. Herevati, Bristol, Somersetshire, ‘* Treatment of paper with the 
view to the prevention of Jorgery."—Dated 1th July, 18ds, 

This invention consists in imbuing paper with a solution of a ferroeyanide, 
a ferridceyanide, or a sulphocyanide of potassium, sodium, or anmonium ; 
these salts, with the alum or alum cake used with size, procuce a tint 
which may be varied by the addition of smal! quantities of such metallic 
salts as will produce the required tint. The colour of conanon ink, written 
upon paper prepared with an excess of the ferrocyanide, ferrideyanice, or 
sulphocyanide, will, upon being exposed to the action of acids and elements 
of an electro-negative character, be changed conspicuously from black to 
blue or red, according to the salt used, and with alkalies or electro positives 
the ink will be changed to a brown red, and will be partly obliterated, while 
the tint and texture of the paper will render the attempt to extract the ink 
perfectly visible, 
1630, 8S. Maw, Alvdersgate-street, London, “* Feeder.”— Dated 19th July, 1858, 

The object of this invention is to prevent air being drawn while feeding. 
The feeder is constructed as follows :— Into an ordinary bottle with a short 
neck, or into a jar, the patentee introduces a tube, extending to near the 
bottom of the bottle, and slightly curved at its lower end. Upon this tube 
he fixes or casts a rim or collar, which fits tightly into the mouth of the 
bottle and forms a stopper ; the tube then rises in a bent or curved direction 
from the outside of the collar, and has a nozzle or double ring formed 
thereon or applied thereto, and is continued for about an inch therefrom. 
An india-rubber or other teal is placed over the mouth of the tube, and is 
fixed upon the nozzle or double ring. 
16338. J. Suanp, Black fria 

20th July, i258 

This invention relates to a peculiar construction and arrangement of 
steam fire-engine or pump whereby great efficiency and compactness is 
obtained, combined with all the requisites of the present hand-worked 
London Brigace engine, namely, facility of rapid transport by horses, and 
sapability of carrying the hose and suction pipes and all the requisite imple 
ments. According to this invention the steam cylinder which actuates the 
pump is inverted, and situate over the air vessel of the pump, which is 
made double-acting, one barrel being placed above the other, and a double 
or two-throw crank is placed between them. One or beth of the pistons or 
plungers of the pumps is fitted with a valve, and the piston rod of the 
steam cylinder is connected directly with the piston of the upper pump 

















s-road, London, * Five-engines a d pwnps.”"—Dated 
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barrei, which latter serves as a guide to the piston rod of the steam 
cylinder. A connecting rod from the upper pump piston connects it with 
the crank, whilst a second connecting rod connects the piston of the lower 
pump barrel with its throw of the crank. The slide valve of the steam 
cylinder is worked from eccentrics on the crank shaft outside the pumps, 
and the lower pump barrel is enclosed in a suction air vessel fitted with a 
separate valv necessary a fly wheel on the crank shaft, and a feed 
pump are placed near to the voiler. The whole is supported on a carriage 
consisting of a suitable framing running on travelling wheels, and furnished 
with springs and locking carriage. In the centre of the hind axle is placed 
an upright boiler, the steam pump being situate vertically between the 
front and hind axles and behind the driver’s seat. Beneath the seat is 
placed the hose reel, or a box for containing the hose and implements. 

1635. J. C. HILL, Kentish-town, Middlesex, “‘ Joints for conncting pipes and 
other articles,” — Dated 20th July, 1858, 

To join two lead pipes together according to this invention the patentee 
scrapes them clean, and inserts their ends into a collar or short piece of lead 
pipe of larger diameter. He then applies to this collar a compressing tool, 
which consists of a cylindrical iron case or box which confines the collar 
while an iron punch or collar is forced into one end of the case by a lever or 
screw, or otherwise, so as to compress the leaden collar, and force it into 
close contact with the two pipes. The compressing tool is then removed 
and the joint is made. The compressing tool may be made to take to pieces 
to facilitate its removal Joints may thus be made when the — are full 
of water or other liquid, and even when the water is exposed to pressure, 
and is squirting out at the junction. In some cases, or when an excessive 
pressure is to be applied, a short piece of iron or other pipe may be placed 
within the two pipes to be joined, so as to support them while the joint is 
being made, and if it be required to preserve the full waterway in the pipe, 
the ends of the pipe may be enlarged for the reception of this short piece of 
pipe. He joims iron and other pipes in a similar manner by applying a 
collar or short tube of lead or tin, or other compressible metal, over the 
junction, and compressing it with a compressing tool. A shorter piece of 
iron pipe may be placed under the lead collar if desired. 

1637. C. Dotky, Birmingham, E. BiGLaAnp and J. H. WorRRALL, Smethwick, 
** Ornamenting netallic and non-mctallic surfaces.” —Dated 2th July, 1853. 

This invention consists in ornamenting the said surfaces by means of 
designs etched upon glass plates, or by means of transfers obtained by print- 
ing from the said etched glass plates, 

1639. R. A. BrooMan, Fleet-street, London, “ Sewage.”—A conimunication.— 
Dated 20th July, 1858, 

This invention consists in the use and construction of vessels for the re- 
ception of fecal and sewage matters in which the solid matters are retained, 
while the liquid portions only are allowed to flow into the drains and 
sewers. ‘Ihe apparatuses consist of a cask or vessel, in the side of which is 
ascrew plug or stopper, protected on the inside of the vessel with a rose, 
wire gauze, or perforated plate, and a cover is luted or ccmented on to the 
vessel ; an vutflow pipe is caused to enter the side of the cover, and to 
extend down into the vessel for a short distance, where it terminates in a 
rose or box formed of perforated plate or wire gauze. When placed for 
use, the vessel is filled with water sufficiently to enable the outflow pipe to 
act, then upon any solid or liquid matters entering through the outlet pipe, 
liquid will flow through the rose and outflow pipe into a drain, sewer, or 
other outict, while the solid matters will be retained either upon the surface 
of the liquid in the vessel or upon the bottom of the vessel. The apparatus 
will continue to work until the rose or perforated box becomes clogged by 
the solid matters ; the screw stopper must next be removed from the side 
of the vessel, when the liquid contents will run out into a drain or other- 
wise, leaving only solid matters in the vessel. The apparatus has to be re- 
moved to be emptied of its solid contents, and another similar apparatus put 
down to supply its place.—Not proceeded with. 

1706. J. Mines, Risca, Monmouth, * Anncaling pots used in the imnufacture 
of ivon steel, and other metals.” —Dated 2th July, 1858. 

This invention has for its object the prevention of injury to the pots by 
the unequal expansion and contraction of the metal at the closed end 
thereof when in use, and also the protection of the pot from collapsing at 
the open end. For this purpose the patentee constructs the pot with two 
open ends, and closes the end which is ordinarily closed by a solid casting, 
by means only of a moveable lid fitting loosely the interior of the pot, and 
resting on a Jedge or rib formed therein, being also confined between the 
said rib or ledge and some projections on the outer end of the pot; and it 
is secured in its position by means of a key or wedge passed between one or 
more of the projections and the lid, V l 
grooves for the purpose of fitting over dovetailed projections on the interior 
of the pot The lid when in its position is sunk in : e 
leave a hollow space at the end or top of the pot, which is luted with clay 
filled up with dust or other non-conducting material after the cover is placed 
upon it. The saucer or stand for the pot is constructed wit * gauge pieces 
or projections on the plate or bottom on which the pot stands, fitting the 
interior of the pot, and protecting it from the tendency to collapse. These 
gauge pieces are also useful as guides for piling the plates intended to be 
annealed on the saucer, so as to keep them in a position central with the 
pot before the pot is placed over them. ° 
1709, J. Curr, Lambeth, ‘* Soap.”—Dated 28th July, 1858. 

This invention consists in the manufacture of soap from soap suds, 
scourings, and other greasy waters from woollen or other mills, the same 
being effected in the following manner :—The inventor proposes collecting 
the suds or scourings in suitable vessels, and by the process of boiling for a 
certain length of time to recover the grease or oil contained therein, from 
which he manufactures soap in the ordinary manner.— Net proceeded with. 
1712. A. A. GALLARD, Aldersgate-street, London, “ Trusses.” —A communica- 

tion. —Duted 29th July, 1858. F 

The inventor proposes, Firstly, to replace the flat springs used in the 
ordinary bandages to obtain the pressure on the injured part by a small 
lever concealed in the cushion, so as to take advantage of the strong part of 
the body (the loins) and to obtain the pressure on the soft part of the body 
(the abdomen). Secondly, to replace the ordinary cushions by stamped 
plates slightly stutfed quite as soft as the former, but not becoming flat as 
they d Thirdly, to apply a small band, allowing, by means of a screw, 
the variation of the pressure to the exact point required. From these 
principles are derived the five following apparata :—first, belts with levers 
for simple and double crural hernias ; secondly, belts with levers for umbilical 
hernias : thirdly, belts with levers for displacement of the womb ; fourthly, 
belts with levers for falling of the rectum ; fifthly, ordinary hernia belts to 
which can be applied the stamped plates or cushions. —WNot proceeded with, 
1717. J. Luis, Welbeck-street, Cavendish-square, London, ‘* Muchine for 

cutting up almonds for the use of confectioners and others.” —A communi- 
cation. —D ited 30th July, 1853, 

This invention cannot be described without reference to the drawings,— 
Not proceeded with, 

1718. J. Luis, Welbeck-street, Cavendish square, London, ‘* Apparatus for 
cooling beer and other liquids.”~A communication.— Dated 39th July, 
185s, 

This apparatus is composed of two tubes, one in the other. One for con- 
ducting the liquid into the watering pump pierced with holes of less than 
the tenth of an inch in diameter, the other tube for conducting the air from 
the ventilator to precipitate the liquid into the receiver. The liquid thus 
divided mounts to about a yard from the receiver, and falls into a tub, 
having lost about 80 deg. in temperature.— Not proceeded with. 

1760. See Class 3. 

1719. J. Louts, Welbeck-street, “* Jafusion Apparatus."—A communication.— 
Dated 30th July, 1858. 

This apparatus is founded on the following principles :— Firstly, the eleva- 
tion by means of vapour of a liquid from one vessel to the upper part of 
another vessel, standing either on the former, or at the side of it, and from 
which the liquid falls down and sprinkles the ingredient that is to be in- 
fused (tea or coffee, &c.) Secondly, the descent of the liquid from the second 
vessel into the first, by the means of a tube placed in the first vessel, and end- 
ing at its lower part with a valve, which opens of itself when the rising of the 
liquid from the first vessel into the second is entirely finished, Thirdly, the 
application of one or two boxes with filters in the inside of the second 
vessel, one of them for the ingredients to be infused, and the other to make 
use of the grounds, Fourthly, the arrangement, also, of the filter boxes, which 
contain not only a filter at the bottom, but have also a peculiar arrange- 
ment of filters on their vertical sides, Fifthly, the application to the in- 
fusion apparatus of a water level indicator provided with a communicator 
with points, which indicator can also be applied to any system of vapour 
apparatus.— Not ceeded with, 

1721. J. Spence, Liverpool, Lancashire, “ Manufacture of sheet, hoop, and 
nail rod-iron.”— Dated 30th Jury, 1858. 

In the present mode of manufacturing sheet, hoop, and nail rod-iron, 
where a superior quality is required, charcoal iron is used. They are also 
made of steel produced by the ordinary process of cementation or conversion, 
but at so high a costas to restrict their use to very limited purposes. This 
invention consists in manufacturing such sheet, hoop, and nail-rods from 
puddled steel, or steel produced from pig iron in the puddling furnace. The 
substitution of puddled steel, or steel-iron, in the manufacture of sheets, 
hoops, and nail-rods will be found to effect a great improvement, as in this 
mauner a quality is produced greatly superior to that of ordmary iron, and 
at a cost greatly below that incurred when, to obtain the desi 
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ired quality, 

steel is used that has been produced by the usual process of cementationor 

conversion.—Not proceeded with, 

1722. J. Watkins, Newport, Monmouthshire, “ Apparetus for the manufacture 
of tallow and other candles.” —Dated 30th July, 1858. . 

In carrying out these improvements the patentee employs an upright pillar 
made of deal or other suitable material, on both ends of which are screwed 
or otherwise attached steel gudgeons, which work in sockets fixed in the 
flooring and ceiling respectively. The pillar is perforated with six mortices, 
through which six beams (constructed partly of wood, and partly of iron or 
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other metal) are passed, and secured to the pillar by pins or any other 
suitable contrivance. On the ends of each beam are placed or suspended the 
frames for dipping the candles, each frame carrying twenty-five ‘* broaches” 
or rods of wicks. The pillar carrying the beams and frames is set in motion 
by the attendant, and the machine or apparatus in its revolution will convey 
each frame of candles in succession to and from the dipping mould. This 
dipping mould is so constructed that by the use of a lever or levers the 
wiping board passes over it, by which means the ends of the candles are 
regularly wiped when required. By the use of this machine or apparatus 
the labour of four men can be dispensed with, one man only be required at 
a time to attend to the efficient working of the same. In consequence of 
the rapidity with which this machine or apparatus revolves through the air 
the candles are cooled very much sooner than by the ordinary method. 


1723, C. and F. Scuieie, Oldham, “ Hydro-extractors, or centrifugal drying 
machines, and the method of lubricating their bearings, which method ia 
also applicable to other bearings where lubrication is required.”—Dated 
30th July, 1858, 

The patentees employ a wire chamber of the usual construction of wire 
gauze, and of a comparatively small diameter. They also employ an archi- 
median screw or worm inside this chamber, which in revolving turns the 
wire gauze by the friction of contact, and is so arranged that the wire 
gauze chamber may be retarded somewhat by the feed of the material to be 
operated upon, or by a brake, so as to have a less number of revolutions 
than the worm, by which means the material (for instance, the sugar liquor) 
is propelled from one side to the other continuously, if it be continuously 
supplied at the other end. They prefer working the chamber in a hori- 
zontal position. They further employ discs comparatively heavy to steady 
the rapid motion of the cylinder, and to counteract the vibration which re- 
sults from the charge varying in its distribution on the wire gauze. The 
continuous and rapid turning required for this apparatus makes a con- 
tinuous lubrication of importance. To obtain this they employ tooth worm 
or other gearing to secure the turning of a wheel, which brings up the oil 
or lubricant to the surfaces to be regulated from a reservoir or oil chamber 
below. They prefer a worm bcing cut into the spindle in the middle of the 
bearing, or on its ends, gearing into the lubricating wheel. This werm is 
to be so cut that its screwing action tends to forward the oil to that 
end or part of the bearing which is more difficult to supply. This 
can also be furthered by an oblique groove in the top bearings. ‘The ends of 
the spindle bearings they arrange in such cases so as ;to return the oil 
to the reservoir by known methods. The motion of the lubricating wheel 
they employ, if there is occasion for it, as, for instance, to the regulation 
of the feed of the material to the extractor, whereby perfect lubrication of 
the gearing is secured. Instead of cutting a worm in the spindle a ring may 
be laid on it with a worm cut therein, or a spiral worm may be Jaid tight 
round the shaft or spindle. In planing machines (for instance) to lubricate 
the Y-sliding bearings a rack and wheel may be employed, and a pinion and 
wheel in other spindles, bevel wheels, as well as worm wheels, may be used 
also in the case of lubricating upright shafts or spindles. 








MR. WHITWORTH’S GUN. 
Mr. Wuitwonrtn has addressed the following letter to the Times :— 

“ Sir,— Would you allow me an opportunity of correcting the im- 
pression which I tind has got abroad, that cannon made by me have 
failed in practice? As this impression may, perhaps, be strength- 
ened by the report of the observations made in the House of 
Commons last week, I feel myself called upon to state the facts that 
have given rise to reports which are really without foundation. My 
experiments have for some time past been mainly directed to the sub- 
ject of rifled small arms; but, as the system which I have adopted is 
equally applicable to ordnance of all sizes, 1 bored and rifled several 
pieces of cannon, which were supplied to me in the solid by the 
Government. Some of these were brass guns, which have stood the 
test of continued firing, and three were of cast iron, which have 
burst. For the strength of these guns I was in no degree respon- 
sible; they were the ordinary pieces made for the smooth-bored 
cannon used in the service, and proved too weak to bear the strain 
of firing long rifled projectiles. 

“T should most certainly not have undertaken to rifle them if I 
had foreseen, or could have supposed that their failure, which was 
caused by want of strength, would have been imputed to my sysiem 
of rifling. 

“ Being desirous of immediately rendering all the aid I could to 
the service, I considered the experiment of rifling the pieces, as 
they are ordinarily supplied, worthy of being tried, and 1 think I 
may venture to state that their trial has. furnished results of no in- 
considerable importance. 

‘“ All the guns rifled by me belonged to and were at the time at 
the disposal of the War Department. I had not the means of firing 
canon at long ranges, but I hoped to have been furnished with the 
results of experiments that would have enabled me to form correct 
conclusions. I hope soon, however, to be enabled to make trial of 
two guns which, on my own responsibility, I am constructing of the 
requisite strength, and which, I doubt not, will fully realise the 
expectations entertained by those who witnessed the first experi- 
ments in April, 1856, with the 24-pounder brass howitzer which I 
bored and rifled. At that time projectiles, varying from two to six 
diameters in length, having quick rotary motion, were firing with 
great success.” 

“Manchester, March 14. 





“JoserpH Wuitworts.” 





THE ATLANTIC TELEGRAPH. 
So much has been said in the Times of the value of the present cable 
as a return wire for another conductor, that Mr. W. H. Preece, engi- 
neer of the Channel Islands Telegraph Company, has addressed the 
following letter to that journal :— 

“Sir,—In your impression of this day, and also in one of a 
previous date to which I cannot now refer, you have committed a 
slight inaccuracy, which, as it may lead the shareholders of the 
Atlantic Telegraph Company to place greater value upon their 
sunken property than it is really entitled to, deserves some notice, 
and requires some correction. 

“You imply that the present cable, if incapable of bearing repara- 
tion, will, at least, be useful as a return wire to modify the retarding 
effects experienced in a long submarine wire through the inductive 
action of the earth. It unfortunately happens that the use of this 
cable as a return wire would not only fail to reduce, but would con- 
siderably augment, this inductive action. It certainly was once con- 
sidered by electricians and telegraph engineers, that a return wire 
would greatly diminish, if not entirely obviate, the inconvenient 
effects of lateral induction; but this opinion has been completely 
exploded. Careful experiment and a better acquaintance with the 
law of inductive action in submarine wires have proved not only 
that this is not the case, but that, in the event of the present cable 
being used as a return wire for the one about to be submerged, the 
retarding influences and sluggish effects would be very considerably 
assisted.” 

“* Southampton, March 17, “W. H. Preece.” 


Roya Smart Arms Facrory, Exrietp Lock.—The total cost 
of this factory, from October, 1854, to March 31, 1858, was £322,457, 
including depreciation of buildings and machinery to the extent of 
£, On the other hand, the saving effected upon the manufac- 
ture of 26,488 rifles is put down at £9,385 upon the estimated trade 
price of 63s. 8d. per rifle. 

New Strreer Tasiets 1x Lonpon.—Street tablets, similar to 
those fixed in Paris and other continental towns, are being placed as 
an experiment in different parts of the City. The names of the 
strects have also in several instances been affixed to the public lamps, 
with the view of affording information at night when the ordinary 
tablets are barely visible. 

Soutn KeEnstncton Mvsevam.—An important collection, lent by 
Matthew Uzielli, Esq., of antique and other engraved gems and 
cameos, is now to be seen in the Museum, South Kensington. It 
comprises nearly 500 specimens, many of great excellence and value, 
including upwards of 350 of those recently dispersed at the sale of 
the Hertz collection. There are examples of the best periods of 
Greck and Greco-Roman work, also some of the cinque-cento in 
settings of the time. The reception on loan of fine works of art from 
private persons, who are willing to give the public some benefit from 
their collection, is a characteristic of the museum of art at South 
Kensington. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 
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CompaRreb with this time three months ago, the iron trade is not in 
so hopeful a condition as it was then. In another fortnight the Pre- 
Meeting will have been held. At so near a date to that 
meeting, it is the interest of most persons in the trade—whether pro- 
ducers of pig or malleable iron—to report a good and increasing 
inquiry, with vet better prospects, before the end of the quarter, Al- 
though the best is being made of every circumstance at all favourable 
to the trade, yet it was quite evident on "Change at Wolverhampton 
on Wednesday last that, certainly, the immediate future of the trade 
is not resplendent. The experience of the past week has not been 
more favourable than that of the preceding period. 
advices are, however, if any difference, of more value, yet they are 
accompanied with intimations of underselling to a considerable ex- 
tent. At the same time, established houses continue pretty well 
employed at standard rates; and it is not to be expected that any 
alteration in the prices of malleable iron will be made at the Pre- 


liminary 




















liminary Meeting. 

Pig iron is in plentiful supply with bond fide rates from 2s. Gd. 
to ds. below last quarter's prices. 

During the last few weeks the colliers and ironstone getters, em- 
ployed at the various works in the neighbourhood of Burslem and 
Tunstall, have been endeavouring to obtain an increase of way 
and in some instances partial “ strikes ” have taken place. A large 
and intluential meeting of the coal and ironmasters of the district 
has been held for the purpose of discussing the question of wages. 
Nearly every colliery prin in the district was represented at the 
meeting and it was the unanimous opinion of those present that it 
was quite imprac ticable to give any increase of wages in the present 
state of the trade. Resolutions were passed to that effect, and 
pledging the niceting not to make any advance in wages until the 
prospects of the trade improved. 

By reports from America we learn that the iron manufacture of 
the States maintains the last recorded improvement. * This fact,” 
is added, “supplies a curious commentary on the continual state- 
ment of the advocates of higher protection, that iron-making in this 
country must cease, unless encouraged by higher dues on the 
imported article. During the debate on the tariif question in the 
Senate, Senator Fitch introduced a Dill authorising Government to 
use American iron for ships and public buildings, in lieu of other 
solid materials. The intent of this is to induce machinists and ship- 
builders to commence the construction of iron vessels. It is con- 
ceded on all hands that wooden ships must be superseded by iron 
steamers, as the old stage-coach has been by railroads; and there 
appears to be just cause for apprehending that American shipowners 
may be compelled to go to the ship-yards of the Clyde and the 
Mersey to purchase ships. Shipbuilding in this country has come 
to a standstill, yards are everywhere closed, their workmen driven 
to seek other occupation, and this branch of national industry, which 
was the subject of more pride than any other, seems likely to become 
obsolete. ‘Lhe problem to be solved is how to build iron propellers 
as cheap as they are built in England and Scotland. One class of 
free-traders proposed to evade instead of solve the problem, by ad- 
mitting foreign iron ships purchased by American citizens to come 
in duty free ; but the effect of this would be to stop all ship building 
in the United States. Another class propose to mect the difficulty 
by remitting the duty on foreign iron, machinery, and ail 
manufactures of iron, imported for the purpese of ship build- 
ing; but against this the domestic iron interes warmly protests.” 
Coal continues plentiful in South Stattordshire. The colliers of Ald- 
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plaintiffs’ right to work it. The conveyance included no stipulation 
whatever respecting the mines, but related simply to the surface.— 
Mr. Samuel Lloyd said—I am one of the plaintiffs and one of the 
firm of Lloyds, Foster, and Co. My father was Samuel Lloyd. 
Ktichard Parkes was my father’s grandfather. Our family have 
worked mines in Wednesbury a great many years. I know the 
contents of the deeds of 1708 and 1710. We have worked very 
largely under the lands mentioned in those deeds since 1810. In 
round numbers we have sometimes raised 5.000 or 6,000 tons a weck. 
We have worked under different parts of the land according to our 
convenience. A few years ago—about 1855—we proposed to work 
under a field called Pinchbeck. We have been working in the neigh- 
bourhood a number of years. There is one field between Pinchbeck 
and Longeroft. We have worked in the heathen coal under Long- 
croft but to a very small extent. It became important for us in the 
course of our operations to work under Longcroft and Pinchbeck. 
In July, 1857, we discovered that some other persons were then 
working under Longcroft. The defendants were the parties. We 
gave notice to them to discontinue working, but they went on till we 
tiled a bill in Chancery. Mr. Gray, for the defendants, said—A_ con- 
veyance dated 1725, which had been put in, said nothing about the 
reservation of the mines, ‘ 
nothing appeared to show that the mines did not belong to the 
owner of the surface. Therefore the parties who had from time to 
time purchased the land in question had bought it supposing they 
were to have the mines as well as the surface. A fact which tended 
to contirm this was that the alleged owners of the mines had done 
nothing on the property to lead to the supposition that they claimed 
them, and the first intimation the defendants had of their claim was 
made in 1856, although Messrs. Lloyd and Co, had had ample oppor- 
tunity of making it since 1725. In conclusion, the learned counsel 
submitted that a former owner of the surface had, in 1827, driven a 
shaft in the Longeroft field in order to prove the mines, and in law 
this fact dispossessed the plaintifts of their right to the mines. He 
called witnesses to prove the sinking of the mine.—For the plaintit!s 
it was contended that the shafts in question were sunk for water, 
and the mines “ cropping out” at that place a little coal was brought 
out. He contended that the act of sinking was an act of trespass, 
and that it did not dispossess the plaintitls.— Without troubling the 
judge to sum up, the jury said “ We think the shaft was sunk for 
a well and that the act did not dispossess the plaintiffs.” A verdict 
was then entered for the plaintiffs, with 1s. damages. 

At the time of our writing there had yet to be tried for man- 
slaughter, at the Sta‘ord assizes, a colliery engine-driver from 
Dudley, who had occasioned the death of Henry Dickenson, aged 
sixteen. The prisoner was committed on the day before the opening 
of the commission. At the inquest the evidence went clearly to 
show that the proper signals were given that persons were coming 
up the shaft; that the engineman then started the engine, but 
allowed the boys in it to be driven over the pulley. A youth named 
Phomas Wakelam, who was acting as banksman, had most promptly 














| pushed the runner over the pit, or probably the three boys in the 


bury, the head quarters of the South Staffordshire Miners’ Union, | 


have held their second meeting in promotion of the Colliers’ Petition 
for a Short Hours’ Bill. Mr. Miller, the corresponding secretary of 


the Union, stated that the necessary preliminaries were being gone | 


through to alter the wording of the petition so that it should include 
not only coal but also ironstone mines; and said that copies of the 
petition were being very extensively circulated in the Yorkshire dis- 
trict, and were being very uumerously signed. He was also happy 








to inform them that he had made arrangements with the Yorkshire | 


nion, by which he would have the benetit of the personal assistance, 
for one month, of one of their secretaries. At the close of the 
meeting it was determined to reassemble weekly till the bill was 
secured. 

We perceive with much satisfaction that the late Government In- 
spector of coal mines for South Staflordshire continues to evince 
that interest in his new sphere of labour in the education of the 
miner that made him ready, whilst in Statiordshire, to lecture to the 
men and otherwise direct them in their pursuit of the knowledge all 
but indispensable to the safe discharge of their hazardous duty. 
Mr. Brough might have been found presiding last week at the 
Bristol School of Mines, during a judicious lecture by Mr. M. Fyar, 
on * Furnace Ventilation for Mines.” In concluding its account of 
that lecture, the Western Daily Press says :—“ We were exceedingly 
glad to see Lionel Brough, Esq., her Majesty's Inspector of Mines 
for this district, presiding at the lecture, and trust that his interest 
in the institution will ever remain equal to what must be his know- 
ledge of its important bearing on the mining operations of the 
district.” From a lengthened and close observation of the profes- 
sional life of Mr. Brough when he was in Statlordshire, we are able 
to congratulate the Bristol School of Mines upon having near to it 


one whose warmest sympathies are in harmony with the object of 


that most valuable institution. Our western contemporary may 
therefore, with all contidence, anticipate that Mr. Brough’s interest 
in the institution will be displayed in a manner quite equal to his 
acknowledged ability to aid it. 

A mining case of some importance was commenced at the Staf- 
fordshire Assizes on Monday, but did not terminate till the evening 
of the following ds It stood upon the list as “ Lloyds v. Purves 
and others,” and was a special jury case. The plaintitfs, for whom 
Mr. Whately, Q.C., Mr. Phipson, and Mr. Powell appeared, are 
extensive mine proprietors, at Wednesbury ; and the detendants are 
also owners of property in the same neighbourhood ; and the action 
was brought as to the right and title to work certain mines in the 
Vicinity of Wednesbury. Mr. Gray and Mr. Kettle were counsel 
for the defendants. Mr. Whately said the question for the jury 
to decide was to whom the mines underneath the land to which le 
should call their attention belonged. In the year 1099 the mines 
Were the property of a gentleman named Shelton, of the Temple, 
London, He sold the surface of the land to a man named Sitdown, 
reserving, however, the mines to himself. ‘Ihe surface had de- 
scended to the detendants, but the mines underneath had been 
handed down to the plaintifls. The mines were worked for a con- 
Siderable time by Mr. Parkes, but they at length became too nume- 
Tous to be dealt with, until, in the year 1814, the firm of Lloyds, 
Foster, and ( ompany, was established, since which time they ‘had 
been worked by those gentlemen. Neverthe less, the mines, which 
extended through some hundreds of acres, could not be opened all 
at once, and only such of them as were most advantageous were 
pn from time to time. One of these mines was situated at a place 
Mr Sit eTOm, the — of the — above which was sold to 
“ie aos ok it was to this mine to which the present 

nore particularly related, as the defendants disputed the 








skip would all have been killed. It was proved that the engineman, 
Charles Bridgwater, had left the engine after starting it, which 
Mr. Longridge, the Government Inspector, said was contrary to the 
special rules. 

The Birmingham and Wolverhampton manufacturing houses are 
scarcely so well otf as they were last week. 

In the hardware trades the general report is that the demand is 
quiet, and there appears to be no satisfactory indications of improve- 
ment. The foreig and is generally of small amount, and the 
London trade is dull. ‘The workmen, however, are, on the whole, 
fairly employed, and whilst, as compared with the corresponding 
period in 1857, there is a considerable falling off, taking into account 














the severe depression of last year and the uncertainty which still | r . 
| Alum House Ilam, and will remove the trade more to the high 


hangs over continental politics, there is not much cause for com- 
plaint. The trade to the Italian ports, which before the recent war 
alarms was steadily growing, is now almost @ntirely suspended, 

In the agricultural districts business is slightly restricted by the 
low prices obtained for produce, but the quantity of ironmongery 
and braziery goods recently sent into the ¢ 1 counties especially 
ix the best test of the amount of busiféss fing ; and upon the whofe 
the result must be regarded as satisfactory. 

The Birmingham petition in favour of Lorg John Russell's Bank- 
ruptey Bill has been presented to the House of Commons. It had 
received about 1,200 signatures, embracing the names of the leading 
bankers, and nearly all the merchants and manufacturers of the town. 

The report of the directors of the Birmingham Waterworks Com- 
pany has been issued. It states that the water rental of the last 
half-year has been £11,959 6s. 11d., exceeding that of the cor- 
responding half-year of 1857 by the sum of £810 9s,, and that of 
the half-year ending 30th June Jast, by the sum of £596 3s. 4d., the 
rental of the year 1808 exceeding that of the year 1857 by the sum 
of 41,496 18s. $d. The protit of the past balf-vear has been 
£6,207 18s. 8d., being more than the profit of the half-year ending 
3ist December, 1857, by £496 7s. 4d., and exceeding that of the 
half-year ending 30th June last, by the sum of £409 2s, 5d., the 
total profit of the year 1558 being £1,359 15s. 10d. more than the 
protit of the year 1857. The profit for the half-year being, as 
before stated, £6,207 18s. §d., which, added to £528 1s. previous 




















| protit not divided, making a total of £6,736 13s. 8d., the directors 


recommend that a dividend at the rate of 6 per cent. per annum 
upon the paid-up capital, being 15s. per share upon the original 
shares, and a proportionate part upon the new shares should be de- 
clared, which dividend will amount to the sum of £6,074 Us, 3d., 
and after payment of the same there will remain the sum of 
£662 13s. dd. carried forward to the next account. 

At a meeting of delegates representing the Glassmakers’ Society 
from Manchester, Wacrington, Stourbridge, and other places, which 
has just been held in Birmingham, it was resolved to confirm—with 
some slight explanation and modifications —the rules drawn up by 
Mr. W. A. Sivewright, and accepted by the trade. 

Large numbers of operatives, women as well as men, who have 


| hitherto been engaged in the shoe trade at Stafford, continue to 





leave that town for Nantwich and other places where the sewing 
machines have not yet been introduced. After leaving Staflord, 
however, they do no contine themselves to the towns without 
machines. Meanwhile the wonders of the machine are being ex- 
hibited in the town by persons interested in their sale. ‘Iwo de- 
scriptions of machines have been shown. Mr. Salamon, the agent 
of Messrs. Newton, Wilson, and Co., of London, exhibited their 
boudoir machine in the New Covered Market, when hundreds of both 
binders and makers kad an opportunity of witnessing its astonishing 
capabilities. This machine is an elegant piece of furniture for the 
boudoir, and appears admirably adapted for what is technically 
called * Ladies’ work ;” but with reference to the shoe trade, its most 
surprising performance is that of binding the tops, which is done 
with a regularity, firmness, beauty, and rapidity perfectly astound- 
ing. Every kind of work can be done by it, angles, curves, or 
circles being run at the rate of from 1,500 to 1,700 stitches per minute. 
Mr. Salamon has also another, called **The Lancashire Machine,” 
which is suitable for heavier work, such as welting, &c., and by 
means of which embroidered work of any pattern can be executed. 
The other machine is that of Messrs. Thomas, the patentees, of Lon- 
don. It is of a more complicated construction than the former one, 





| but the patentees claim for it the palm of superiority from the in- 


troduction of the shuttle, which secures every stitch and prevents 
the possibility of the work unraveling, besides greater durability of 
workmanship.” 

The girder bridge at Paswich, intended to supply the place of the 
bridge which was unfortunately destroyed by tre, has been so far 
completed as to admit of the opening of one line of rails, which took 
place on Monday last. The temporary structure, at present used 
for the traffic, was to be removed on Thursday (yesterday) for the 
purpose of completing the girder bridge. The new bridge consists 
of six openings of 42 ft. span. The piers are built of Staffordshire 
blue brick, on which rest wrought iron tubular girders, and when 
the other side of the bridge is completed, a parapet of open ironwork 
will be placed along the whole length, which will add materially to 
the beauty of the new structure, 


and in every subsequent conveyance | 
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0 s om Institute is 
750; and for the statue the subscriptions amount to 





The total amounts subscribed towards the Burs 
now nearly £2,7 
£1,415. 

We understand that it is the intention of the Warwick Town 
Council to erect a very elegant fountain, which will play for the 
first time at the Royal Agricultural Society's meeting and show. 

Thomas Wright, a led ten years of age. died at Silverdale, on 
Friday, from injuries received under singular circumstances. The 
lad was not employed about the Silverdale works, but by way of 
amusing himself got on the balance (a portion of the machinery 
which hoists the minerals to the blast furnaces) to get a ride, and 
having incautiously taken hold of one of the chains supporting the 
balance, was thus drawn up. His imminent danger being perceived, 
the balance was reversed, and he got clear of the chain, but fell to 
the ground, a distance of about sixteen yards. It was then dis- 
covered that the poor little fellow was frightfully injured, his right 
arm being severed from his body, and that his left hand had lost a 
finger. Death, as above stated, was the result. 
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NOTES FROM TIE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tue NaTionaL Association Fon THE Promotion of Soctan Screxce—- 
Sovrn Yorksnine Coats—Nortaern Topics; The Havelock Monument 
Border Counties Railray: Ricer Tyne Commission—Tue Harpour or Re- 
ruce Quisrion: The Commissioners’ Revort—Tue Dams in Thr Nexe— 
New SraeetT aT Norwicnh—Lancasming Ramway Brits — Mersey 
Docks AND Hanpoun Bice: Oficial Report of the Board of Trade—Inox 
SurpsviLpine ; Mr. Tuylerson's Diagonal Principle—Sutrriecp Trape— Tur 
Atiantic TeLucraru Question: Speech of Mr. Allan at Manchester— 
Anotuee Fatal Acctpeyr oN TUR SANTANDER Rattway—Tsape aT 
Biacksunx—New Corron Gin) CoTron Manvcracrune i Canapa— 
Prorosep Rarmway To Dorecertty—Fowrer’s Deatinace Proven: Addi- 
tions 'y Mr. Eddington: Tria’ in Esser, 

Tue Mayor of Bradford has been appointed president of the execu- 

tive local committee appointed to make the necessary arrangements 

for the annual meeting of the National Association for the Promo- 
tion of Social Science. It has been suggested that the Earl of 

Carlisle should be invited to be president. 

The South Yorkshire coal trade continues languid, and lower 
prices are now quoted than have prevailed for some time. Referring 
to the announcement that the requisite number of heavy iron guns 
required to complete the order for the coast defences (130) has been 
turned out at the Royal Foundry, Woolwich Arsenal, and that with 
scarcely an exception the whole have passed the various descriptions 
of proof with success, a local writer says: —* When it is remembered 
that previously to the introduction of the Yorkshire coal into that 
establishmeat by Mr. Plimsoll, all the efforts t» produce heavy iron 











| ordnance there had resulted in most disheartening failures, an an- 


nouncement like this must aflord great satisfaction to our coal- 
masters. Its earlier introduction would probably have averted that 
curtailment of the foundry which its non-success at the outset 
brought about.” 

As regards northern matters, it appears that Messrs. J. and E, 
Lumsdon, Strand lronworks, Sunderland, have received an order 


from the Indian Council for a considerable quantity of chains and 


anchors of large sizes.—'The models sent by the various competitors 
for the proposed Havelock Monument at Sunderland will be ex- 
hibited in a few days to the public.—The drops at the Stanhope and 
Tyne Staith, South Shields, will cease work almost immediately, 
the coals being now shipped in the Jarrow Docks, and the staiths 
themselves will be soon removed. This will make a considerable 
alteration in the appearance of Shields Harbour, below _ the 


part of the town. A scheme is on foot to open out a communication 
between South Shields and Jarrow by steam-boat.—The Border 


| Counties Railway is now completed and in operation from Hexham 








to Dunkirk (about five miles), and the whole is expected to be ready 
for traflic in the ensuing summer.—At the last monthly meeting of 
the River Tyne Commissioners the expendffiire of the past year 
was stated to have been £37,559 and the income £33,351. Of the 
expenditure £15,253 had been devoted to dredging, 315,417 tons of 
material having been raised. The total expenditure on the Tyne 
piers, from their commencement to the 31st of December last, was 
stated to have been £101,606, The revenue of the Northumberland 
Dock during the year was reported to have been £18,530, and the 
working charges had been £2,069. The entire amount received for re- 
venue from the dock up to the 31st December was £25,400 13s, The 
bonded debt was t20 ,0s0, making a total of £225,486 13s., while 
the total expenditure had been £269,773 16s. 10d., showing a 
balance against the fund of £44,287 8s. ld. Of the expenditure 
£176,124 3s. 10d. had been for the construction of the docks, 
£12,553 14s. 6d. for the dock gates, £3,800 for the site, £3,458 12s, 4d, 
parliamentary and law charges, and £4,776 13s, 2d. for engineering 
an salaries. 

The report of the cominissioners appointed to consider the Harbour 
of Refuge question has been issued. The commissioners have de- 
cided on recommending the construction of three life harbours, 
“partly national, partly local”—one at the entrance of the Tyne, 
one at Hartlepool, and one at Filey. The grants recommended are 
—for the Tyne, £250,000, to meet £750,000 raised in the yy é 
for Hartlepool, £500,000, to meet alike sum to be raised in the 
locality ; for Filey, £809,000, to be paid entirely by the State. 
“ At Redcar,” the commissioners observe, “on the opposite side of 
Tees Bay, is a site for a life harbour in no way inferior to that at 
Hartlepool, and possessing a greater depth of water, and in some 
respects superior facilities for construction, But Redcar, a place 
without trade or great commercial interests, can contribute nothing 
to the expense of a harbour; whereas, from Hartlepool, a flourish- 
ing port, of daily increasing importance, extent, and wealth, large 
assistance is to be expected in return for the local advantages it will 
derive from its creation.” Looking to the natural characteristics of 
the coast between the Pentland Frith and the Fern Islands, the com- 
missioners have divided it off into districts for refuge purposes—* That 
to the north comprising the Moray Frith, that to the south the coast 
betwee Rattray Head and the Fern Islands.” Rejecting ee 
Bay as “ place d xo deep in the bight,” and as out of the direct track 
of Vessels, rejecting also the claims of other places on the coast, 
such as Fraserburgh, Dundee, &ec., the commissioners have fixed 
upon Wick and Peterhead as the sites best adapted to refuge bar- 
bours on that coast, and otherwise entitled to the expenditure of the 
public money. They have recommended, perder Me , that a grant 
of £125,000 be made tu Wick, and £100,000 to Peterhead, provided 
that in the former case £125,:(.0, and in the latter £200,000 be raised 
in the locality ; and they further suggest that, in view of the danger 
of the southern shore of the Moray Frith to the fishermen engaged 
in that locality, a loan to the extent of one-half of the sum required 
shall be advanced for the construction of a life harbour there also. 

The displacement of the cbstructions in the Nene is being steadily 
insisted on, the Wisbeach Town Council having given the Nene 
Valley Commissioners formal notice to remove the second-dam (that 
at Guybirn). The compl te removal of the dam at Waldersea has 
been entrusted to Marshall, who undertook to do the work for £175 
Mr. Page, C.E., has received instructions from the Corporation of 
Wisbeach to make a survey of the river Nene from Peterborough to 
the sea, and report what he considers desirable to be done, witha due 
regard to the interests of all the parties concerned in the drainage, 
navigation, and water supply. A “Port of Wisbeach and River 
Nene Association ” has been formed for the purpose of protecting the 
interests of the town and assisting the Town Council in the promo- 
tin of that object. ee 

A new street is proposed to be formed at Norwich, from the 
Eastern Counties Railway station into the town. At present the 
entrance is very indifferent, and the street proposed is an improvement 
which has been long contemplated. 

The House of Commons Committee have declared the preamble of 
the bill promoted by the Birkenhead, Lancashire, and Cheshire Junc- 
tion Company proved, striking out the word construction in reference 
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to Chester station. The bill provides, amongst other matters, for 
the construction of a loop line from Hooton to Helsby (s hortening by 
seven miles the distance to Manchester), of a branch to Tranmere 
Pool, and for the stopping up of Canning-street, Birkenhead. 

The Wirral Waterworks Bill has passed the House of Commons 
Committee with a limitation as to the time for the completion of the 
works, ‘The promoters undertook to complete the works as regarded 
Tranmere in two years, and the works in the other districts in three. 

Another measure, the bill for the purchase of the Warrington and 
Stockport Railway Company, by the London and North-Western 
Company, and which involves the transfer of the route between 
Liverpool and Manchester, :i@ Garston, to the London and North- 
Western Company (the line from Warrington and Garston having 
been leased to the London and North-Western by the St. Helen's 
Company) came “under consideration” on Friday. The Cheshire 
Junction Company and the Great Western Railway Company 
opposed the bill. “Mr. Webster addressed the committee on behalf 
of the Birkenhead and Cheshire Company, asking them to give that 
company running powers from Altrincham to Mi: anchester for aoe 
South Junction line, which they would have enjoyed had the Wa 
rington and Stockp rt Cor npany carried out the powers which oa 
obtained under the act of 1853." The application was resisted on the 
part of the North-Western, and also on the part of the Manchester 
and Sheflicld Company, as joint owners of the South Junction line. 
After considerable discussion the committee came to the following 
resoluiions :—‘ That the preamble of the bill is proved. That the 
Birkenhead, Lancashire, and Cheshire Junction Railway Company 
shall have running powers for through traffic between Altrincham 
and Manchester.’ 

The official report of the Board of Trade on the Mersey Docks 
and Harbour Bill states that the Board do not find in the proceedings 
which took place before the bill went into committee last year any 
pledge on the part of the Mersey Board, that no further r application 
should be seat to Parliament for money to be employed on the 
Liverpool side of the river until the works at Birkenhead should be 
ousle sted. They observe, however, “there can be no doubt that the 
Mersey Boar are expressly bound to complete the Birkenhead works 
on the plans and at the times determined by the act of last year; and 
that any attempt to begin new works which might have the effect of 
preventing them from so completing“the Birkenhead works would be 
a virtual breach of the arranzements which have been made.” The 
Board add:—“The Mersey Goard may reasonably be required to 
show, therefore- That they have kept and are keeping faith with 
Parliament, and with the parties interested in Birkenhead, by doing 
all that is in their power to proceed with and complete those works 
on the plans and at the times determined by the act of last year. 

2. That the state of their finances is such that the additional mone y 
they propose now to borrow will not prevent or delay the due com- 
pletion of the Birkenhead works by the given times. That the 
trade on the Liverpool side requires the works which they now pro- 
sal The report concludes: —* Considering the importance of the 

flersey Dock Estate, the magnitude and variety of the interests 
involved, the conilict which has taken place, and still exists, between 
those interests as to the order, P dace, and manne : in which improve- 
ments should be effected; con , that the large surplus 
revenue which may be expected, cou pled vith the possession of land 
on both sides of the Mersey, and at both ends of the town of Liver- 
pool, would in all probability enable the Board, at no distant time, 
to execute large and important works at such places and in such 
manner as they, in their own discretion, might decide on, it is an 
important question for consideration whether advantage should not 
be taken of the opportunity afforded by this bill tom: ike it necessary 
for the Board, before commen my new dock, or any important 
extension of existing docks, to come to Parliament with well- 
considered plans, and thus give to the great national interests con- 
cerned in the Mersey an opportunity of expressing their opinion, and 
to Parliament the power of deciding on them.’ 

Mr. ‘T'aylerson’s patent diagonal principle of iron ship-building is 
oeing adopted in a vessel of 2,500 tons burden, in course of con- 






































had failed during the period of their laying, and of the remainder 
nearly one-half ‘had since been given up in consequence of inju- 
ries sustained during their laying. In shallow water a light cable 
would be totally unsuitable: but, on the other hand, it was the 
only one suitable for deep water. In the construction of the light 
cables there was a saving of 40 per cent.; and this saving he pro- 
posed to apply towards increasing the c onduc tibility and insularity. 
In his (the lighter cable) there was from 120 per cent. to 150 per 
cent. more of conductibility than in the old Atlantic cable, 
besides twice the amount of insularity. The English Government 
last year committed a mistake by showing favour to the Red 
Sea Company over his scheme, by which he proposed to establish 
an independent line from England to Bombay. He understood that 
the Company intended to charge £6 or £7 for a message from Lon- 
don to Bombay ; but if they did, they would not have enough mes- 
sages to pay interest upon the outlay. As an instance of the im- 
portance of telegraphic communication with distant countries, he 
mentioned that an Australian bank, according to the statement of a 
gentleman connected with it, would have saved £50,000 upon one 
transaction, if there had been a telegraph to that colony. The mer- 
chants and manufacturers of Lancashire were, probe ably, more inte- 
rested in the communication with America. He proposed to lay 
down a cable from the Land’s End to Halifax; and, afterwards, 
from that plaee to the West Indies. He objected to the route 
through Newfoundland, because, although the sea-stretch was shorter, 
the number of stations would have to be multiplied, and the cost of 
messages consequently increased. By the new route, a message 
could probably be forwarded for about one half the sum that would 
have been charged by the old company. With regard to Govern- 
ment assistance, it seemed to be the intention not to give any un- 
conditional guarantee to Telegraph Companies, but to ensure an 
interest of 6 per cent. or 8 perceut. This guarantee was of very 
little value; for the returns of an Atlantic ‘telegraph ought to be 
sufliciently large to enable a rest or sinking fund to be established, 
by which the cable might be renewed every four or tive years. If 
£2 was charged for a short message, occupying five minutes in its 
transmission, and the telegraph was worked twenty hours out of 
every twenty-four, the receipts ‘would amount to £187,500 per annum, 
while the expenses would not exceed £25,000, His cable was com- 
posed of one solid wire of copper, covered with wire strands, over 
which were three layers of a material composed of gutta-percha and 
another substance. Gutta-percha alone might yield, from the 
warmth of a ship’s hold, in which it would have to be stowed, but 











the mixture made it as tough as leather, and capable of resisting 
150 degrees of heat. Commander Maury, of the United States navy, 
had given his opinion strongly in favour of a light cable for sub- 
merging in deep waters. Near the shore a heavier cable would be 
required. In answer to questions, Mr. Allan said that his cable, 
whose specitic gravity was 1°35, would occupy a little more than two 
hours in sinking 2,000 fathoms. It would be submerged almost in 
a horizontal position, and thus the danger of straining would be 
escaped. The Atlantic cable sank almost at right angles from the 
ship's stern, and consequently produced great straining. The old 
cable weighed 21 ewt. per mile ; but the weight of his was only 8 ewt., 
so that a vessel of 1,200 tons could take the whole length of 2,: 00 or 
3,000 miles. The breaking strength in air of the new cable was not 
more than one half that of the old one, but in water the difference 
was greatly reduced. ad the old cable been successfully laid, even 
in shallow waters, it would have been ineflicient, as there was not 
half enough conductibility for the distance. The cost of the new 
cable would be about £100 per mile. 

At Sheffield, the business of the town is reported to be below the 
average, although several firms are moderately busy. An impetus 
is, however, looked for when the prevalent feeling of uncertainty is 
removed. A movement has been made by the tavle-knife trade with 
: view to the formation of an association to be called the Shettield 
l'able-Knife Manufacturers’ Trade Society. The objects of the pro- 
posed society are to superintend, regulate, and direct, by all proper 
and lawful means, the manufacture of table cutl ry, alike for the 











struction at Port Glasy The Liverpool iljion is informed that 

this vessel combi: Ibs all y vior is improvements, with several others 
peculiar to herself, and not existing in any other vessel. 

as to ship machinery, &c., 
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he decks, 
deck beams, &e., can be taken up so 


making the tchway 3L ft by 10 ft. wide. 











vessel is so built as jine the utmost maximum of strength 
with the finest linear beauty. ‘The outside plates are 11-l6ths and 4 
in all parts required b iy e is divided vertically by four | 
water-tight bulk heads in ss, With diagonal stays or | 
bars to increase t iesth, x adeck of iron, as well 


speak, a hollow tubular girder, the | 
, With this exception, that 


as a deck of timber, she is, so to 
Menai Bric 





Same in every wey as the 











the Menai Bridge is vottomed structure, and th hott: un of this 
ship forms an inverted arch, which is acknowledged by all scientitic 
men to be th rongest structure in mechanism th: it can be produced. | 
The tlooring | are welded in one il piece, not rivetted. | 
The beams and ire al » welded in one solid piec not rivetted. 
The poop aud tor tle beams are secured to one frame on the 
starboard le, and to a ditlerent frame on the port side. Phe 
main deck beams are tixed to different frames as above, and the 





lower deck beams also to other frames as above —that is, the end 








of the main deck beam is secured to one frame on the starboard 
side, and on the port side to a] vctly different frame, which frames 
being placed i the reverse way to each other, are conse- 
quently twent: shi feet apart at the gunwale, but are joined 
together at the keel, and fastened by the floor plates and intercostal 
keelson, 


s also by four sister keelsons. In some cases, two beams 
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take hold of, or ar Lto « frame, by which means almost 
every beam will be d to a frame | are fastened 
to the frames, so th ip will of iron, 
embracing diagonal and v ical « ecessity 
increase { treneth of the ship to leulabl 
I l ) rts twenty 
! l \ ’ i ne 
iron 3 by 3 by 7-1 incl wor t ers, 
} $ k « n, &c. During the last few a 
l hit ! l 1, illustrating Mr. ‘I : son 
which is thus explained :—* Those striking de is in the 
of iron-built s on the vertical plan, so obviously 
oppo 1 to scientife princi] and resulting in a fearful waste of 
life and property, have | successfully combated by patentee, 
who substitut yin the place of verti inter 
sperses diago rames the new ple of 
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juired no vertical rupture can take | in through 
it passing in its course throu ha suec- 
hol which the 


strength thus 
the plates of the vessel with 


eession of diagonal frames, 1ilst the rivet-holes, by 








plates are attach do not, he other case, form vertical lines 
of weakness, but actual sources of strength. The plates of the ves 
sels are strengthened, not only by the diagonal ames, but also by 
the straps ot diagonal | ‘hese butts, being cut to the same 
angle as the frames, are presented obliquely to any vertical rupture 





With these angular butts the plates acquire the same tenacity if | 
they formed one unbroken line from stem to stern, and thus the | 
outside | it ! so thoroughly united as to constitute 
one compact and } voter esisting body to any force coming in 
collision with it. Still further to streng gthen the’ framework of the 
vessel, and to increase its resisting x Power, the patentee has invented 
a hollow * girder keel,’ in connection with a * hollow keelson,’ based 
upon the principle so successfully developed in the construction of 
the Menai Bridge. His patent also embraces a new species of *bulk- 
heads,’ which are much more easily made water-tight 
now in use.” ; 
Mr. Allan, electrical engineer, addressed a Manchester audience on 
‘riday, in explanation of his system of ocean telegraphy with more 
especial reference to the cable which he proposes for submersion in 
the Atlantic. Mr. Allan, in the course of an address which occupied 
an hour in the delivery, said he was convinced from the first that a 
cable of the weight of that which had been laid down across the 











than those 











Atlantic could not be submerged in deep water without being 
strained; and the result of straining was the impairing of the 
insulation. Of all the submarine cables laid down, two-thirds 
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benetit of workmen and employers, by fair and equitable rates of 
labour, and, as far as possible, co-operate with the workmen in all 
oper regulations from time to time found needful; to supersede 
and endeavour amicably to setile all disputes between 
and generally to promote the prosperity 
Id trade. 

The Santander (Spanish) Railway seems rathe ital affair. The 
Messrs. Gee, it will be remembered, lost their lives a few months 
since on this line, and yesterday (Thursday) week a telegram 
reached Lancaster st r that Mr. James Atherton, formerly of that 
town, who had been engaged as superintendent of the locomotive 
department, had met w ith an accident which had terminated fatally. 

ir. Atherton was formerly in the service of the North Western 
Railway Company. 

Trade at Blackl 
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is spoken of cheerfully. Some of the me- 
ubmitted to a reduction during the 
depression at the close of 1597 recently intimated to their employers 
that, now that trade was better, labour ought to share with capital 
he employers at once acceded to the 





some of its advantages, an 
request. 


Mr. W. D. Pollard, formerly of Manchester, is solicitor to some 








Canadian gentlemen who are endeavouring to incorporate a company 
to be called the Collingwood Cotton Manufacturing Company 
Collingwood is an incorporated town on the Georgian Bay of Lake 
Huron, and is in a thickly timbered country, while the cotton can 





be conveyed from the Mis ee. i tos ‘ iin; wood entirely by water. 
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backs, an attempt was made to drain by steam. t of these 
the engine and win sagt se d travelled uy and down the fi 
the rope being fixed at tl ead of drain L in the sec 

these attempts, the e <n windlass combined were stationed 


in a corner of the we and the e to pass round a 


ro} ’ was mad 





pulley, anchored at the head of each dr ihe latte dn lan was 
impracticable, from the difliculty of getti ient an rag , and 
the reat went anil tear of the rope through passing round so many 





sful of Mr. Fowler's plans, a 
aced under the engine, which was drawn by 
Ishatt. The engine was 8-horse power, 

shed upwards of lv tons. The engine was 





pulleys. In the last, and most succes 
vertical drum was |] 
gearing from the fly-wl 
and with the gearing Vv 
moved to the head of each drain, and the rope was w 
drum direct from the p yo which did away with all pulleys. The 
drawbacks to this plan, however, were, first, the weight of the engine 
was so great, and the wheels consequently so hi hy that the latte 
could not stand the severe s train up m th hout an ane hor 
being placed behind to take th in off Secondly, 
the weight of the engine made it diflicult to | moved for other 
work, to say nothing of its cost. At this point Mr. Eddington 
stepped in, and his plan is simy ly as follows :—A windlass is con- 
structed quite independent of the engine; which consists of a very 
strong oblong frame, in which a vertical drum 4ft. in diameter is 
tixed. This drum is driven by spur 























gearing, and the spindle on 


which the spur pinion works is carried above the top of the frame- 
work, there being a beveled wheel keyed on to it. 


A second spindle, 


und on the | 








moving horizontally, has a pin‘on also keyed on to it, and the rigger 
which is driven by a strap from another rigger, on the fly- -wheel, 
shaft of the engine. Thus, two pair of cog-wheels are all that rg 
gearing requires. The windlass, when at work, is carried on four 
wheels, each 3 ft. in dit ameter, and the axles of which are cranked to 
receive it. An ordinary engine is then drawn up two planks to the 
top of the windlass, the framework being of suflicient width to 
receive the wheels of the engine, so that the strap works between 
them; and by altering the rigger, off which the strap drives, the 
engine can at any time be made to work up to its power, or a small 
engine be made to do the heaviest work. Thus, a rigger of 2 ft. 
diameter will give twice the strain on the rope that one of 4 ft. will 
do; or, in other terms, the greater the depth of the work re- 
quired, the less the diameter of the rigger, and vice versa, 
The windlass, when at work, stands at right angles with 
the drain, and the wheels, being small, are made sutliciently 
strong to resist the side strain, while at the same time they 
will move easily along the headland from drain to drain, towards an 
anchorage. The wei ight of the present windlass is only three tons, 
so that small wheels are used which will stand the side strain. Mr. 
Fowler’s wheels were about 6 ft. in diame ter, those of Mr, 
Eddington are, as we have just stated, 3 ft. Secondly, the cost 
of the windlass being £160, is only dua one-third that of Mr, 
Fowler’s; and the ordinary portable engine can now be used instead 
of a much heavier one, which may be ¢ easily applied to other farm 
purposes. The draining plough consists of a strong wrought-iron 
frame moving on four wheels. ‘The depth of the coulter, w hich cut 
its way through the solid and compact soil when we saw it, is regu- 
lated ‘by a racket and pinion. It appears to be easily kept ina 
cht line by a man who guides it with a long lever behind. At 
the foot of the coulter is a mole, which, passing through the ground 
at right angles to the coulter, forms the drain. In ‘stiff soils, like 
the one we saw, the drain is sufticiently firm without tiles, and is 
alleged to be capable of lasting for twenty or thirty years. Three 
horses were employed in taking up the rope to recommence each 
drain; but two would have sufficed had the field been shorter in 
length, The estimated cost per day of draining upon the plan 
carried out by Mr. Eddington is as follows:— 
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INTERNATIONAL ASSOCIATION FOR OBTAIN- 
ING A UNIFORM DECIMAL SYSTEM OF 
MEASURES, WEIGHTS, AND COINS. 


Tue following memorial was presented by deputation to the 
Chancellor of the Exchequer on Saturday, March 19th :— 

“ The Association is desirous of representing its views and wishes 
to the Chancellor of the Exchequer, in consequence of the application 
lately made to him for the introduction of a change, which may be 
characterised as the scheme for the decimalisation of the pound 
avoirdupois, and which, though at first proposed only in reference to 
her Majesty’s Customs, must be regarded as having an ultimate 
view to the substitution of a new method of weighing goods in all 
public and private transactions without exception. This Association 
earnestly hopes that her Majesty’s Government will pause before 
they sanction, even in its commencement, a scheme so exceedingly 
defective, and of such doubtful advantage in its immediate results, 
and which, if it were attempted, would in all probability have the 
effect of obstructing any real improvement in future. 

“The International Association beg most respectfully to bring 
under the review of the Chancellor of the Exchequer the following 
facts and considerations :— 

“J. Putting out of view all merely local customs, there are 
already eleven systems of weights, which are well known and 
extensively used in the British Islands, and which are sanctioned 
either by Act of Parliament, or by the authority of classes of 
persons, and of individuals of high repute. They are— 








. Decimal grains, used scientific purposes ; Nos. 1, 2, 3, 4,5 bt } 

2. Troy weight, settled by 5 Geo. IV. c. 74, and 18 and 19 Vic. 2 

3. Troy weight, with decimal multiples and divisions, by 16 Vic. 
called bullion weights. 

. Bankers weights, to weigh 10, 20, 30, 50, 100, 200 sovereigns. 

. Apothecaries’ weight. 

. Weights for diamonds and pearls, including carats, 

. Avoirdupois weight, settled by 5 Geo. IV. c. 74, and 18 and 19 Vic. 

c. 72. 

8. Weights for hay and straw. 

9. Wool weight, using as factors 2, 3, 7, 13, and their multiples. 

10, Weight for coal, decimal, settled by 1 and 2 Wm. IV. Nos. 1, ‘5, *2, “i. 

11. Weights of the metrical system. 

“ The late deputation aims at the establishment of a new system, 
based on the pound avoirdupois. Our Association aims at the ex- 
tension of the metrical system, which is one of those already intro- 
duced, and which may be expected, in consequence of its superior 
recommendations, to absorb and supersede ali the others. It is the 
last in the preceding list. 

“II. If we endeavour to compare the extent of the change in 
reference to the two plans proposed, viz., the decimalisation of the 
pound avoirdupois, and the extension of the metrical syste, it will 
appear that the latter presents no greater difliculties, will take no 
longer time, and occasion no greater expense than the former. 

“The weights now used in connection with the pound avoirdupois 
are the following: — 56 1b., 281b., 141b., 71b., 41b., *2 Ib., *1 Ib., 
*8 0z., 4 0z., 20z., 1 0z., 8 drams, 4 drams, 2 drams, 1 dram, 
Ladram. Of these only three, viz., the 21b., the 11b., and the 
8 oz., which are marked with an asterisk, would remain as part of 
the proposed decimal arrangement. All the others would be called 
in, melted, and recast. 

“On the other hand, the metrical weights, from the greatest to 
the most minute, are already used for all scientitic purposes; they 
are kept for reference at the Post-oftice, and are already employed 
to verify the estimates of goods imported from abroad by grocers 
and other tradesmen. The system is explained in multitudes of the 
most popular books; it is taught in some of the British schools; it is 
already understood to a great extent among well-informed persons; 
and it may be taught in a week, with the greatest ease, to all the 
children in the United Kingdom, all servants of Government, and all 
others who wish to learn it. 

“TIL. Although the majority of the commissioners appointed in 
1838 and 1843 to restore the lost standards of length and weight, 
delivered an opinion in favour of substituting the poand avoirdupois 
for the pound troy as the standard of weight, yet one of these com- 
missioners, viz., Mr. Drinkwater Bethune, dissented fromthe rest. 
This gentleman, in a separate letter to the then Chancellor of the 
Exchequer, from whom he received his commission, proposes to 
abolish or alter the pound avoirdupois on account of the incon- 
venience of the factor 7; and says, in reference to the existing 
weights, that ‘it is difficult to conceive a system more thoroughly 
well contrived in every part to cause intricacy and confusion’ 
(p. 6). Professor Wm. Hallows Miller, of Cambridge, was named 
on the second commission, A.p. 1843, and to him the construction of 
the standard pound was confided, on account of his superior skill 
and knowledge in regard to weights. He has on a subsequent occa- 
sion given the following testimony respecting the intrinsic superi- 
ority of the kilogramme to the pound:—‘It so happens that the 
magnitude of the kilogramme, and its subdivisions, as well as that of 
the metre and its subdivisions, renders them much more convenient 
for use than our pound, and the yard with its subdivisions into 
inches and tenths or eighths.’* 

“TV. In regard to the foreign relations of Great Britain, the 
advantages of the extension of the metrical system are apparent 
beyond a moment's dispute. 

In forming our estimate of the relative importance of the kilo- 
gramme and the pound avoirdupois to the foreign commerce of this 
country, we use the ‘Trade and Navigation accounts’ for the year 
1857, prepared under the direction of the Board of Trade, and 
ordered by the House of Commons to be printed, 12th February, 
1858. We divide foreign countries into three classes—first, those 
which use the kilogramme as their unit of weight for commercial 
purposes; secondly, those which use the pound avoirdupois; 
thirdly, those which use some other weight. We here show the three 
classes of countries, and the numbers following each country denote 
the number of vessels cleared out in that year to the same country 
from ritish ports, and the estimated amount of the tonnage of 
those vessels. 
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1, Countries which use the kilogramme :— 





VESSELS. Tons, 
Norway oo ee 06 60 (ee cs 6 41 151,024 
Denmark a ae ae ee ee ee 3,566 400,616 
Prussia oe oc 28 «+ 62 «os « «© Gene 
Other German States os 6s os ce 4,665 
Holland ao se 6c 66 oc «¢ os oe OF 
a ee a 1,195 
France oo 46 66 +e oe ee oe 10,197 
Spain je. ig. 0 oe eo ee 1,810 
Portugal oe 66 62 $0 8 20 oo oc 832 
Italian Statest oe 06 ss 6S 20 Oe 719 
29,759 





2. Countries which use the pound avoirdupois :— 

















British Possessions in North America.. 22,62 
Australia a ee ee ee 463,519 
United States of North Amerca .. .. .. ee 1,295,039 
2,935 2,181,184 
3. Countries which use some other weights :— 
East Indies “Se ee ee 974 .. 683,865 
N.B. In Ceylon the pound is used.) 
Russia . oe oe a ee. ee” ae 1,871 399,249 
Sweden a te oe, se an 994 206 
ny .s 6s ss se <2 6» 719 5 
Turkish Dominions ., 634 178,918 
Wallachia and Moldavia ei sa 87 12,943 
a oh 0 ax 66 00 ea oe. ob oo 414 154,640 
= 5,693 1,786,664 








* Lord Qverstone’s Questions, &c., printed by authority of H.M. Com- 
missioners, a.p. 1857, p. 122, 123. 

t For want of more particular information, we divide the numbers for the 
Italian States equally between those using the kilogramme and those using 
sone other weight. Spain and Portugal have decreed the adoption of the 
kilogramme, but its use is hitherto only partial. In several of the other 


a the half kilogramme, or metrical pound, is taken as the unit of 
. . 








This comparison makes it manifest how great facilities will accrue 
to our foreign commerce from the adoption of the metrical weights. 
Every ship arriving from a country which uses those weights will, 
in that case, exhibit its bill of lading expressed in the same terms 
which are employed and universally understood in this country. The 
weights of the various packages having been veritied by some simple 
process, goods of all kinds will either be stowed in warehouses, 
transmitted immediately by railway, or disposed of to the various 
classes of consumers and manufacturers. 

“ In additien to these facilities, which must obtair great saving in 
time and labour, it is most important to keep in view the incalculable 
advantage to be gained by cutting off the numerous avenues to error 
and fraud by the introduction of a system at once beautifully simple 
and so widely understood. 

It will be abserved that the pound avoirdupois is very partially 
employed even by the colonies and dependencies of Great Britain. 
The United States is the only other country, of much importance to 
our trade, which uses it, and there can be no reasonable doubt that, 
so soon as the English Government shall adopt the weights of the 
metrical system, they will be adopted by our colonies, by the United 
States of America, by Russia, and by all other commercial nations. 

“V. Another subject requiring serious attention is the importance 
of the ton in weighing goods. The supporters of the new scheme 
propose to abolish it, because it does not fall in with their decimal 
weights, based on the pound avoirdupois. Nevertheless the ton, with 
very little alteration, is almost universally employed for shipping 
goods throughout the world. Hence the tonnage is everywhere used 
to denote the carrying power of vessels, and all commercial statistics 
recognise the ton.* The difference between the English ton and that 
which we recommend is only about 1} per cent. The English ton is 
1015°65 killogrammes, the metrical ton is exactly 1000 kilogrammes. 

“If the pound avoirdupois is decimalised, coal measure would have 
to be altered to a still greater extent, because it includes the sack, 
equal to one-tenth of a ton, as well as the ton itself; both of these, 
if retained at all, would have to be diminished to the amount of 12 
per cent. instead of about 1}, as we propose. 

VI. “On the plan which we recommend, important advantages 





will be found to ensue from the simple relation subsisting between 
the weights, and the measures of length, surface, and capacity. 

“In the metrical system the cubes of the metre, the decimetre, 
and the centimetre, filled with water, give the ton, the kilogramme, 
and the gramme. The immediate consequence is, that the cubic 
contents of any body, whether solid or fluid, or of any quantity of 
goods, multiplied by the specific gravity of the substance, whatever 
it may be, gives its weight. Also its specific gravity may in general 
be found almost instantaneously, because it is a litre of the same 
substance weighed in kilogrammes. 

“ English engineers, who understand the metrical system, find 
this so great an advantage, that they sometimes translate their data 
into the terms of that system in order to perform their calculations, 
and translate the results back again into English weights and 
measures to suit the habits of their employers. 

“Suppose a farmer wishes to know the value of his stack of hay, 
and that he applies the metrical system. He takes its length, breadth, 
and thickness in metres, and by simple multiplication ascertains its 
contents in cubic metres. He then multiplies this sum by the weight 
of the hay compared with water, and he has at once the number of 
metrical tons by weight. Or suppose the scheme of selling corn by 
weight to be universally adopted, and that the corn merchant wishes 
to know the weight of a boat-load of grain, or of any quantity which | 
lies in a warehouse. He gauges it as the exciseman gauges the con- | 
tents of a malthouse, only using the metre instead of the English 
foot. He then multiplies the number of cubic metres by the specitic 
gravity of the corn, and has the weight in metrical tons, which he 
can divide if he pleases into centners, the centner, or metrical ewt., 
being the 20th part of a ton; and thus he can accomplish in the 
easiest, quickest, and surest way, the laudable task of the Liverpool 
Association of Corn Merchants. 

“‘ Another example presents itself in the cotton manufacture. The 
value of cotton yarn, as well as of all other kinds of thread employed 
in textile fabrics, depends on its fineness. This is ascertained by its 
length compared with its weight, in consequence of which’ the 
simple relation of length to weight im the metrical system affords 
facilities in computing the numbers of the hanks, skeins, &c., and of 
all other quantities required in spinning and weaving, which cannot 
be surpassed. 

“In this country wire drawing, and the manufacture of pins, 
needles, screws, and other articles made of wire, are important 
branches of industry, which might probably be improved in the same 
way. 

“ Notwithstanding the numerous attempts to determine the ton- 
nage of ships by Parliamentary enactment, it is still unsettled. The 
tonnage of vessels, as now calculated by law, is not tonnage at all. | 
It is evidently most desirable that the capacity of ships for cargo | 
should be estimated by some method, which may be common to all 
nations. This can only be done by the application of the metrical 
system, and with that it presents no difficulty. Take any ship, 
either a sailing vessel or a steamer. Let her be equipped for sea, 
but without cargo. In this state of things let the light-water and 
load-water lines be ascertained, and the number of cubic metres 
interposed between these lines will be the tonnage of the ship, and it | 
may be computed with exactness and with the greatest ease. 

“These examples are intended to illustrate the advantages of the 
metrical system, derived from the direct and simple relation of its 
weights to its measures. Similar facilities will be apparent in every 
case, in which it is necessary to compute both weight and linear, 
superiicial, or solid measure. 

“VII. Another most important consideration is the saving of 
time in education. Those who are employed in training boys for 
commercial pursuits bear a unanimous testimony to the irksome 
labour of teaching the tables of weights and measures and the 
system of arithmetic long established in this country, and they 
declare that the introduction of the metrical system would be equiva - 
lent to the saving of at least a year to them and their pupils. This 
year is generally lost, because the weights and measures are for the 
most part forgotten as soon as learnt. It might be usefully and 
delightfully devoted to other kinds of learning; jand the metrical 
system, which many understand now, andall may learn in a week 
whenever the Government enjoins it upon them, cannot be forgotten, 
because it is applied to all the variety of cases, which are now pro- 
vided with as many distinct methods of computation. 

“VIII. Nor, in addressing the Chancellor of her Majesty's 
Exchequer, ought we to omit pecuniary considerations. It cannot 
be doubted that the adoption of the metrical system would effect a 
great saving of money as well as of time and labour, in all kinds of 
business where measuring and weighing are concerned. To make an 
exact estimate of such saving would be impossible. It is certain, 
however, that it would be considerable in every great undertaking. 
It has been estimated, that in the management of the London and 
North Western Railway it would amount to £10,000a year. In the 
various departments of her Majesty’s Government it would probably 
be not less than half a million. 

“TX. But we think it incumbent upon all who have a regard to the 
honour and welfare of their country, to extend their views beyond 
mere pecuniary considerations ; and in this light, we think, there is 
no comparison between the novel scheme for decimalising the pound, 
and our own suggestion’ for the more extensive adoption of the 
metrical system. We are constrained to regard the former plan as 
behind the age, partial, and short-sighted. It has no scientific basis, 
no philanthropic aim. The only object to which it makes any pre- 
tension is to save money, time, and labour. This it would effect, 


















* The primary importance of the ton in the series of weights is clearly 
shown by Mr. Braithwaite Poole, in his ‘‘ Statistics of British Commerce.” 
London, 18.2. He has reduced all other weights, as far as possible, to tons. 
Introduction, p. iv. See also the remarks of Mr. D. Bethune, in his letter 
to the Chancellor of the Exchequer, p. 5. It may also be observed that in 
engineering operations the ton is indispensable. Masses of earth, gravel, 
stone, &c., are always reckoned by tons, not by pounds. 





+ See Tarbé, ‘‘ Manual des Poids et Mésures,” p. 99-102, 


though only to a very limited amount, and in doing so would leave 
Great Britain behind all the nations of the Continent, except the 
kingdom of the two Sicilies, and the smaller states of South Italy, 
together with Turkey and Sweeden. In Russia there is already a 
strong and decided movement towards the adoption of the metrical 
system. The metre and the gramme are there used for scientific 
purposes; they are also employed in engineering operations; and 
some influential individuals and societies are now directing their 
attention to the introduction of the same method in trade and 
commerce, 

“Thus the scheme for the decimalisation of the pound avoirdupois, 
if carried into etlect, would probably leave England in the rear of 
nearly the whole of the Continent of Europe; and, whilst in the 
New World a variety of rising communities enjoy the benefit of a 
scientific, concise, convenient, and elegant method, this country will 





remain in a state of disgraceful isolation and comparative 
barbarism. 
“X. At the Paris Exhibition of the Industry of all Nations, A.v. 





1855, a declaration of opinion was signed by about 200 of the jury- 
men and commissioners, including subjects of Great Britain. It 
expressed their deliberate opinion in favour of the adoption of a 
universal system of weights and measures. After stating the grounds 
of their conviction, the document concludes with the following 
sentence :—‘ They (the jurymen and commissioners) consequently 
deem it their duty earnestly to recommend to the consideration of 
their respective governments, and of enlightened individuals, friends 
of civilisation, and advocates for peace and harmony throughout 
the world, the adoption of a uniform system of weights and 
measures, computed decimally, both in regard to its multiples and 
divisions, and also in regard to the elements of all the different 
units.’ 

“To this appeal no response has hitherto been made by the British 
Government. Its generous and enlightened design has, however, 


| been steadily pursued by the association, which we have now the 


honour to represent. In prosecuting this object the International 
Association for obtaining a uniform decimal system of measures, 
weights, and coins, has most carefully considered what measure 
ought to be taken as the unit of length, so as to serve in the best 
possible manner as the basis of such a system, The result of their 
inquiry has been, that the best unit of length is the metre, and this 
conclusion leads them on to the necessary inference, that the gramme 
is the best unit of weight. 

“XI. Whilst we advert with regret to the apparent neglect of the 
above-mentioned declaration, we remark with great pleasure that a 
commission having been appointed by her Majesty in the same year 
‘to inquire into the expediency of introducing the principle of 
decimal division into the coinage of the United Kingdom,’ the com- 
missioners, Lord Monteagle, Lord Overstone, and Mr. Hubbard, ad- 


| dressed a series of questions to foreign countries in which the decimal 


coinage had been introduced, and that these questions were so far 
extended as to include the subject of weights and measures. The 


| result was the return of answers from statesmen and philosophers of 


the greatest eminence in France, Sardinia, Belgium, Switzerland, 
Lombardy, Holland, and Portugal, bearing a uniform testimony to 
the advantages of the metrical system, and describing the methods 
pursued in order to effect its introduction into those countries. These 
answers constitute a very important portion of the ‘ preliminary re- 
port presented to both Houses of Parliament by command of her 
Majesty,’ and published in 1857. 

“XIE It was resolved in February, 1857, by the Senate and 
House of Representatives of the United States of America in Con- 
gress assembled, that a suitable person should be deputed to confer 
with the proper functionaries of the British Government with a 
view to the assimilation of the coinage of the two countries. Pro- 
fessor Alexander, of Baltimore, was the commissioner so appointed. 
Our association was favoured by him with frequent and unreserved 
communications, which have established in our minds the conviction 
that both he himself and his Government concur with the Hon. 
George Bancroft, formerly the American Minister in London, and 
with many other distinguished American citizens, in desiring the in- 
troduction of a uniform system of weights, measures, and coins into 
Great Britain, the United States, and all other commercial nations. 

“XII. The three biennial meetings of the International Statis- 
tical Congress, held at Brussels, Paris, and Vienna, have been sup- 
ported by the authority and countenance of all the Governments in 
every quarter of the globe which make any pretence to civilisation. 
At their last meeting, in 1857, Dr. William Farr, who was commis- 
sioned with Mr. Fonblanque to represent the British Government, 
delivered a message requesting t he fourth meeting might be held 
in London. This invitation was \ ry favourably received, and, 
consequently, the next meeting of the Congress xpected to take 
place some time during the course of the present year in this me- 
tropolis. The subject of decimal and international weights and 
measures will be brought forward, and the indisputable necessity of 
the metrical system in statistical and scientific inquiries, together 
with its accommodation to all political, economical, and commercial 
objects, will be again enforced. It is our desire, as a private 
society, to use our best exertions in preparing for this brilliant as- 
semblage of excellent and distinguished men from all countries, and 
we are persuaded that her Majesty’s Ministers will not be remiss on 
so great an occasion. We shall, indeed, be overwhelmed with shame 
and confusion, if, in connection with our proper subject, England 
has nothing better to exhibit than the decimalisation of the pound 
avoirdupois. Our nation may on that occasion prove to the rest of 
the world that it is at least desirous to emerge from its present scien- 
tific degradation. Our association will gladly become subsidiary to 
her Majesty’s Government, in pursuing an object so honourable to 
both, so worthy of the truest patriots, the most enlightened 
philosophers, and the warmest philanthropists, and so conducive 
to the advancement of the welfare of the nation in all its relations, 
both private and social, both domestic and foreign, both scientific 
and commercial. We cannot believe that improvement to be 
impossible here which has been accomplished by so many other 
nations. 








Tue Bowxer Exriosion ar Carpur.— The verdict of the 
coroner's jury attributes the explosion of the boiler of the Black 
Eagle to a deficiency in the strength of the stays and a shortness of 
water, the engineer having been probably deceived by the indication 
of the gauge glass. _ 

SrTeamsuirs —The committee appointed by the British Association, 
at their late meeting in Leeds, to inquire into and report upon the 
performances of steam vessels, have had an interview with the First 
Lord of the Admiralty. The deputation consisted of the following 
noblemen and gentlemen :—Vice-Admiral Moorsom, Lord Clarence 
Paget, M.P., the Earl of Caithness, the Marquis of Stafford, M.P., 
Lord John Hay, M.P., the Hon, A, Ellis, M.P., Mr. John Scott 
Russell, F.R.S. Mr. J. E. M'Connell, C.E., Captain Egerton, R.N., 
Mr. W. Smith, C.E., and Mr. H. Wright. 

Tue Trape or THe Bristo. Cuaxnet.—The report of the 
Royal Commission on Harbours of Refuge states that the trade of the 
Bristol Channel comprises nearly one-sixth of the shipping and one- 
tenth of the tonnage of the entire United Kingdom, and its exporta- 
tion of coal, amounting to five millions of tons, is daily on the increase. 
Its foreign trade, including the importation of copper ore, is one of 
Windbound vessels accumulate in its 
principal anchorages in large numbers. At the Mumbles we hear of 
300 vessels; in Penarth Roads, of 500 vesse off Lundy Island, of 
100 vessels; and in Whitesand Bay, of 200 vessels. 

Userun Cormace.—There is a remarkable peculiarity about the 
bronze Canadian coins at present, or rec ently, in process of striking 
at the Royal Mint. They are not only tokens of value, but standards 
of weight and measure. ‘One hundred of them weigh 1 Ib. avoirdupois 
exactly, and they are precisely Lin. each in diamet:r. It is easy to 
see, therefore, how they might be used in the operation of weighing 
in place of weights, and for measurement in the absence of the 
carpenter's rule. 100 cents = 11b.; 1 cent = 1 in, It is unnecessary 
to point out the usefulness of this arrangement, 


very considerable value. 
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OBSERVATIONS ON THE NEWCASTLE COAL 
EXPERIMENTS. 
By Brxpon B. Sroyey, Esq., C.E. 

Read at the Institution of Civil Engineers, Dublin, March 8, 1859. 
Ir is, doubtless, still fresh in the recollection of the members of this 
institution that in the year 1855, the Steam-coal Collieries Associa- 
tion, of Newcastle, offered a premium of £500 for the invention of 
an effectual method for preventing the emission of smoke from the 
chimneys of multitubular boilers. The terms of the competition 





were as follow :— 

“No design shall be deemed entitled 
to the premium unless it be in con- 
formity with the following condi- 
tions :”— 

(a.)—It shall effectually prevent the 
production of smoke during 
the combustion of any of the 
Hartley steam coals of the 
North of England 

(b.)—Such prevention shall be ac- 
complished by the combus- 
tion of the smoke or gases 
in the furnace or air cham- 
ber previous to passing 
through the flues or tubes. 

(c.)—It shall be applicable to all 
the usual forms of boiler, 
containing a number of 
small tubes between the 
furnace and the chimney, 
and especially to the usual 
forms of marine boilers. 

(d.)\—It shall not diminish the evaporative power of the boiler to 
which it may be — 

e.)—It shall not impair the durability of the boiler. 

(ott shall, as far as possible, be independent of the personal 
attention of the stoker or engineer, but it is not essential 
that it should be absolutely so. 

(g.)—It shall not be, or be made, the subject of a patent, or, if 
80, (he inventor or patentee shall undertake that the patent 
right shall 1 ot exceed in amount such rate per horse 
power or per foot of fire grate as the judges may determine. 

Induced by this prize, 103 competitors presented designs, of which 
four, including that of the author, were selected for further trial by 
the judges. The method which the author proposed is best explained 
by the following extracts from the description of his plan, which he 
submitted to the judges in August, 1855 :— 

Descrivtion.—“ The tire being supposed fully lighted, and a mass 
of glowirg coals spread over the bars, fresh fuel is placed in con- 
siderable quantity on the shelf, and the fuel so placed is, in front, sub- 
ject to the full heat of the tire, which cokes the coal for a consider- 
able depth into its mass, causing it to yield its inflammable gases 
uniformly and prolonged over the full — of each charge. 

“These gases, passing through and over the ignited fuel, are in- 
tensely heated, and meeting with several jets of air, admitted through 
the valve of the double door and the perforations in the inner plate, 
eg as they pass over the glowing coal on, the bars. The tlame 
thus produced has a run equal to the whole length of the furnace be- 
fore reaching the tubes, which is a matter of extreme importance in 
multitubular boilers, where the usual effect of the tubes is to extin- 
guish the gases, which are only just ignited, close to their mouth, 
and which therefore have not had time or space sufficient to ensure 
their combustion before reaching the tubes. In the proposed method 
the flame has had the longest possible run, viz., the whole length of 
the furnace, and this prevents waste of half-burned gases passing up 
the chimney, or, what is still more serious, the risk of taking tire 
again in the uptake. 

“‘ When the fire on the bars requires renewal, the coked mass near 
the mouth is shoved forward, and, from the inclination of the fire- 
bars, is easily spread over their surface. 

“|The door moves vertically in slides, so as to be opened toa 
greater or less extent, according to the quantity of fuel supplied. 

“ One great collateral advantage of this method is the perfect cool- 
ness at the stoke-hole; for since coal is a non-conductor of heat, none 
is transmitted from the furnace outwards, through the outer portion 
of fresh coal. 

“In this design the supply of inflammable gases being uniform, 
and the supply of air being constant, the heat developed by the fur- 
nace is nearly quite uniform, thus insuring in the boiler an unifor- 
mity of evaporation, which in the ordinary method of throwing cold 
fuel on the glowing tire is quite impossible to attain. 

“ The merits of the ab ve design may be summed up as follows: 

“1. Agradual and prolonged development of inflammable gases. 

“2. A supply of air — for, and proportioned to, the produc- 
tion of gases, which can be regulated at will, and which is quite dis- 
tinct from air supplied to coked fuel on bars. 

“3. The mixture of gases and air passing over glowing fuel can- 
not avoid combustion. 

“4 Great uniformity in the evaporative power of the boiler, which 
is never suddenly cooled down, from the odng of fresh fuel over 
that already incandescent on the bars. 

“5. Durability of boiler in consequence of uniform supply of heat. 

“6. Flame has the longest possible run for its action, viz., the whole 
length of the furnace, and therefore the gases have time to be con- 
sumed by the time they reach the tubes. 

“7, The smallest slack can be burned with as mucu facility as the 
best coal, since it is in coked lumps when it reaches the bars. 

“8. The firebars may be placed wide apart, for the same reason. 

“9, Perfect coolness at stoke-hole, which, especially in marine en- 
gines, is a matter of importance. 

“10, Cheapness of application, requiring no complicated ma- 
chinery, and in every respect as durable as the ordinary furnace. 

“11. Applicability to all boilers. 

“July 27th, 1855.” 


After a lapse of more than two years and a quarter, tle author 

received the following letter from the secretary of the association :— 
58, Westgate-street, Newcastle, 
Noy. 18th, 1857. 

Dear Str,—I beg to give you notice the judges appointed by the 
Steam-coal Association have selected your plan of preventing 
smoke for trial, and herewith I send you a tracing of the boiler, 
which will give you an idea of what is required. Hoping to hear 
from you, Yours, &e., 

B. B. Stoney, Esq. (Signed) Wm. Reep. 


The experimental boiler was, it will be perceived, a multitubular 
boiler of the marine type. 

Three days after receipt of this letter the author forwarded to 
Mr. Reed the following reply, together with a tracing of the plan of 
firebox which he considered suitable for testing his method. (See 
figures.) 

Dublin, Nov. 24th, 1857. 

Dear Sin,—In reply to your letter of the 18th instant, I beg 
to enclose a tracing of a simple arrangement by which the experi- 
mental boiler may be adapted at little expense to my method for 
smoke prevention. 7 

The ftire-bars should be placed slightly wider asunder than is 
usual with the description of coal experimented upon, and the fuel 
on the bars may be a little deeper than is usual. This is owing to 
the partial coking which takes place in the coal before it reaches the 
bars. | 

The door box is so designed that a thin film of air (say quarter 
of an inch wide) enters between the door and lower edge of arch. 

If too much air gain access, which is unlikely, some of the 
holes may be temporarily plugged. If too little, the door must be 
left open a slight amount, A few trials will determine this. When | 








| obtained by our own experiments when making no smoke. 


the furnace is in full action ‘the coal should, at each charge, be 
heaped up as shown. When the fuel on the bars requires renewal, 
the upper and front part of heap are to be shoved forward and 
spread over bars. This being the coked or partially coked portion 
of heap will not have the tendency to produce smoke that fresh fuel 
on the bars would have. The hinder portion of heap is then to be 
shoved into the front of heap, and fresh coal supplied to bring heap 
up to original size. I remain, &c., 
Wm. Reed, Esq. Brixvon B. Sroney. 


On the 19th December the author received the following letter 
from Mr. Longridge, one of the three judges :— 





58, Westgate-street, 19th Dec., 1857. 
Sin,—I beg to inform you that your plan for smoke prevention will 
be ready for trial on Thursday next, and will be glad to hear if you 
intend being present personally or sending any person on your be- 
half. An answer per return will oblige, yours, &c. 
B. Stoney, Esq. (Signed) J. A. LONGRIDGE. 


To this letter appointing the day before Christmas for trial, the 
author, who was from home in the South of Ireland, replied as 
follows :— 

Ballast-office, Dublin, Dec. 22nd, 1857. 

Str,—In reply to yours of the 19th inst., I beg to say that I am 
unable to attend in person during the trial of my plan for smoke 
prevention on next Thursday. I do not think there is anything of 
consequence that I can add to my former description of the proposed 
arrangement. 





One or two slight modifications of the method of manipulation 
may suggest themselves at the irst trial, but as I have not had an 
opportunity of trying my plan on the large scale of your experi- 
mental boiler, and as I am not familiar with the coal employed, I | 
believe my personal presence is the less necessary ; however, I regret 
this the less since I feel confident that whatever merits the proposed 
plan may possess will not be overlooked by the gentlemen who are 
appointed judges in the matter.—I am, &c. 

J. Longridge, Esq. 


Lb. B. Sroney. 


The announcement of the final award appeared in the Times of 
January 27th, 1858, and after some days the author, on application, 
received a copy of the judges’ reports, from the second of which the 
following extracts are taken* :— 

“10. In the month of August, 1855, we met for the purpose of 
arranging our proceedings, and made a cursory examination of the 
plans which had been sent in, rejecting those which were obviously 
either inapplicable or impracticable. ‘To the authors of the others, 
we addressed a circular through your secretary, stating that their 
plans were retained for further consideration. | 

“11, As soon as the boiler was ready, we proceeded to experiment 
upon it, in order to determine the standard of reference. Much time | 
was occupied in theve trials, and in the course of them we arrived at | 
the striking results already communicated in our first report, viz., 
that the evaporative power of the coal was much greater than had been 
previously stated, and that smoke could be prevented with ease, and at 
the same time with a decided advantage to the effective power of the 
boiler. 

“12. In all these and the subsequent experiments, the details were 
carefully registered, the whole of the coals weighed and water mea- 
sured. The weights of ashes, cinders, and clinkers which were left 
were weighed. Diagrams of the temperature of the escaping gases 
obtained by a pyrometer, and a number of other particulars re- 
corded which would occupy too much space to enter upon in this 
report. 

“13. Although we arrived at results exceeding in some respects | 
those obtained by any of the competitors, we have not thought it 
fair to take our best results as the standards of reference, because, 
being the issue of a long series of carefully-conducted experiments, 
we felt that to take these results as standards would be going beyond 
the spirit, though not perhaps beyond the letter, of the published 
conditions. 

“14. We have, therefore, established as the standard the means of 
a series of experiments during which the tiring was conducted ac- 
cording to the ordinary system, every care, however, being taken to 
get the maximum of work out of the boiler by keeping the fire- 
grates clean and by frequent stoking. No air was admitted except 
through the tire-grates, and as a consequence much, and often a 
very dense smoke was evolved. 

“15. As the economic eftect of the fuel increases when the ratio of 
the fire-grate surface to the absorbing surface is diminished, we 
have adopted two sizes of fire-grates, and consequently two 
standards of reference. With the larger tire-grate, the amount of 
work done by the boiler per hour is the greatest, but this is done at 
a relative loss of economic value of the fuel as compared with the 
smaller grate. 

* The one gives us the standard of maximum evaporative power of 
boiler, the other the standard of maximum economic etfect of the 
fuel. 

“ The tire surfaces used for fixing those standards were 28} square 
feet and 19} square feet respectively. 

* * * * 


. * * 


* 32. The standards of reference alluded to in the 14th and 15th 
paragraphs of the present report are as follow :— 





Fire-grate 19} 
square feet. 


Fire grate 284 
square feet. 


} A | B eR ee: 





Economic value, or Ibs of water evapo-; 

rated from 212° by 1 1b. of coal.. 94l;, 1b 10°06 | 12°58 
Rate of combustion, or Ibs. of coal ' 

burned ;er hour per square foot of 

fire-grate ie ae. OS bats oe 
Rate of evaporation per square foot of, 

fire-grate per hour in cubic feet of 








21°15 | 19°00 21°00 17°25 
} 


water from 60 oo co se cst 8 2°93 2909 | 2°995 
Total evaporation per hour in cubic feet | 
of water from 60° .. .. «oc «. «| 7480! 79°12 56°01 |} 57°78 
| | 
| 


| 
i 
| 
| 
“The columns A contain the standards of reference alluded to in | 
paragraph 15, whilst the columns B give the mean of the best results | 
} 
“33. The tirst plan submitted for trial, was that of Mr. Robson, of 
Shields, which we selected as a typeof several of the plans comprised in 


| Class 3, and as in our opinion the most likely of its kind to prove suc- 


cessful. The principle of this plan is to divide the furnace into two 





* See ENGINBER, Volv, ., p. 99. 


fire-grates, the one at the back being shorter than the other, and 
placed at a lower level. This back grate is furnished with a regular 
door-frame and door, for the purpose of enabling the stoker to clean 
the bars and remove the clinker when required. This door is also 
provided with an aperture fitted with a throttle valve, and in the 
inside a distributing-box perforated with half-inch holes, after the 
manner practised by Mr. Wye Williams. The front grate is like 
the ordinary fire-grate, but without any bridge. The mode of pro- 
ceeding is to throw all the fresh coal upon the front grate, and to 
keep the back or lower grate supplied with cinders, or partially 
coked coal, which is pushed on to it from time to time from the upper 
or front grate. No air is admitted at the door of the upper grate, 
but the gases arising from it meet with the current of fresh air ad— 
mitted through the door of the lower grate, and in passing over the 
bright fire upon it are to a greater or less degree consumed. 
* * * * * * . * 

42. The next plan submitted to trial was that of Messrs Hobson 
and Hopkinson, of Huddersfield. In this system air is admitted 
both at the doors and at the bridge. At the doors by means of 
vertical slits, which may be opened or shut at will by a sliding 
shutter, and at the bridge through apertures in hollow brick pillars 
placed immediately behind it. The entrance of the air to these 
pillars is regulated by throttle valves, worked by a lever in the ash- 
pit. There are also masses of brick-work placed in the flame- 
chamber, with the intention partly of detlecting the currents of 
gases, so as to ensure their mixture with the air, and partly to 
equalise the temperature. 

* * * * * * * 

“50. The next plan tried was that of Mr. C. Wye Williams, of 
Liverpool. : 

“Mr. Williams’ system, as is well known, consists in the admission 
of air at the furnace door, or at the bridge, or at both, by numerous 
small apertures, with the intention of diffusing it in streams and 
jets amongst the gases. In the plan adopted in the present instance, 
Mr. Williams introduces the air only at the front of the furnace, by 
means of cast iron casings, furnished on the outside with apertures 
provided with shutters so as to vary the area at will, and perforated 
In the inside with a great number of half-inch holes. The mode of 
firing which Mr. Williams adopts merely consists in applying the 
fresh fuel alternately at opposite sides of the furnace so as to leave 
one side bright whilst the other is black. 

* * 7 * - * * * 

“59. The next and last plan submitted to trial was that of Mr. B, 
Stoney. of Dublin. 

‘“‘In principle, so far as regards the prevention of smoke by the ad- 
mission of air through the doors, and at the front of the furnace, 
this plan is identical with that of Mr. Williams’. Its peculiarity 
consists in the adoption of a shelf outside the boiler, forming, in 
fact, a continuation of the dead plate outwards. Upon this shelf 
the fresh charge of coals is laid in a large heap, about half of the 
heap being within the furnace, and the rest outside. The door is a 
sliding frame, which shuts down upon the top of this heap of coals, 
so that air is admitted through the body of the coals, as well as 
through perforations in the front plate of the furnace. When the 
furnace requires fresh fuel, a portion of that forming the heap, and 
which, to some extent, has parted with its gases, is pushed forward 
and its place made up by fresh fuel laid on in front. 

“60. This plan did not succeed in preventing smoke, for whenever 
the coal was pushed forward upon the fire, dense smoke was evolved. 

““ We regret that Mr. Stoney was not personally present to see the 
result, which we think would have entirely satisfied him that the 
method he proposed did not comply with this important condition. 
Under these circumstances, we did not proceed to determine the 
economic value of the fuel or work done by this system. 

“60a. In the following tables the results in each case are compared 
with the standards, and also with those of our own experiments 
when making no smoke. The former marked A, and the latter B. 


LARGE FIRE-GRATES. 





A. | B. Hobson —_ 
Standard. Our expme, | Hobson. ~— a Williams, 





&q. feet. \sq. feet.| sq. feet. sq. feet. 
284 325 278 22 





_ , ; 
Area of grate, sq| sq. feet. 
pe 233 





Economic value of} 
fuel or water eva-| 

porated from 212° 

by Lb. os. a 
Rate of combus- 
tion per sq. foot} 
ofgrate perhour,| 21°15 
Rate of evapora.| 

tion per sq. foot 

of grate per hour) cub. feet. 
from 60°... ..| 2°62 
Total evaporation) 

in cubic feet per 


| 


Ibs. Ibs. Ibs. Ibs. 
1115 10°27 11°08 10°34 


Ibs. 
9°41 





19°00 15°52 14°25 26°98 


| 
| 
| 
| 
| 


cub. feet. cub.feet| cub. feet. | cub. feet. 
a ae | 2718 4°04 


| 














hour from 60° ..| 74°80 7912 69°52 60°03 $896 
SMALL FIRE-GRATE. 
A I | | Hobson ” 
Stondand | vd Robson. an Williams. 
Standard. |Our expmt.| Hopkinson. 





| sq. feet. sq. feet. 
18} 18 





s ” ' 

aq. feet. sq. feet. | 

Area of grate 19} 19} | 
Economic value of 


Rate of evapora- j 
tion per sq foot cub. feet.| cub. feet. 


fuel or water eva- 2 

porated from212° Ibs. | Ibs. = Ibs. Ibs. 

by 1 lb. ofcoal .. 1006 | 12°58 i 3s 11°70 11°30 

Rate of combus- j | = 

tion per sq foot | 2 

of grate perhour, 21°00 17°25 | & 21°50 27°36 
va 


cub. feet. | cub. feet. 
431 








ofgrate perhour 27909 2°995 3°49 
Total evaporation | } 
perhour .. .., 5601 5778 | | 63°62 76°92 


“61. With the above results before us we are unanimously of 
opinion that Mr. Williams must be declared the successful compe- 
titor, and we therefore award to him the premium of £500 which 
you offered by your advertisement of luth May, 1855. 

* * . * * ° * 


“65. The results which we ourselves obtained exceed, in economic 
value of fuel, all the results of the experiments made with the com- 
petitors’ plans. This was chietly the case with the small fire-grates, 
and was due, in a great degree, if not altogether, to the smaller 
amount of fuel burned per square foot of grate per hour. 

“The consequence of this was a more complete absorption of the 
heat generated, so that the products of combustion escaped from the 
chimney at a temperature lower by about 200 deg. when we obtained 
our best economic results, than they did during the trials of the 
competitors’ plans. It must be remembered that this increase in the 
economic value of the fuel is obtained at the expense of.the work 
done, but it is highly satisfactory to find that (as is shown in columns 


| A and B of the last tables) the great increase in the economic value is 


also accompanied with a decided increase in work done when perfect com- 
bustion is attained and smoke prevented. : 
“66. We may now be expected to say a few words on the cir- 
cumstances and’ mode of proceeding which we adopted, and by 
which we got the results contained in the columns marked B. 
** They may be brietly described under these heads :— 
“ 1st.—The tire-grate. 
“ 2nd.—The tire-door. 
“ 3rd.—The mode of firing. 
“ 67. (1.) The tire-bars which we found most successful were cast 
about half an inch thick on the top, and as thin as possible at the 
bottom, and with the ends thickened up so as to leave about five- 


| eighths or three-quarters of an inch air space. 


“68. (2.) The fire-doors were the ordinary doors, perforated with 
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horizontal slits about half an inch wide and 14 in. long, for the 
admission of air. 

«“ 69. (3.) Our mode of firing may be described as follows :—The 
coal was — in charges of 1 cwt. each, and was all thrown on to 
the dead plate, which was 16 in. deep, and remained there until the 
furnace was again ready for charging. This coal, which had then, 
to a great extent, lost its hydro-carbons, was pushed forward with 
the rake, and a new charge thrown on the dead plate, to remain 
there until the furnace was again ready. The grates were always 
kept covered with ignited fuel to a depth of 10 in. to 12 in., and the 
furnaces worked alternately as nearly as convenient, although this 
was by no means of consequence as regards the prevention of smoke. 

“70, All the ashes that fell through the bars were raked forward, 
and thrown on to the fire with the fresh coals, so that the ashpit was 
kept clear and cool, and the whole of the cinders burned. The result 
of this was, that the average amount of ash to be removed from the 
ashpit and thrown away did not exceed 1-1 per cent. of the coal used. 

“71. The amount of clinkers averaged about 1°85 per cent. of the 
fuel used. 

72. No stoking was required beyond occasionally gently raising 
the coals before firing with the poker, and it is worthy of remark 
that the heap of raw coal on the dead plate keeps the tire-doors per- 
fectly cool. 

“73. This mode of firing we find extremely efficient, and certainly 
requires nothing beyond such an amount of attention as may reason- 
ably be expected from any working man of ordinary intelligence, and 
the actual labour is very much less than under the pernicious system 
to which men of this class are so wedded. 

“74. The admission of air at the doors is simply an adaptation of 
the principle so long advocated by Mr. Williams, and we prefer his 
arrangement for this purpose to that which we had previously used.” 


On receiving the report, the author was not a little surprised at 
finding a plan for smoke prevention, which seemed substantially the 
same as that which he had proposed, and which was rejected by the 
judges on such scant trial as not fultilling the most essential condi- 
tion of the competition, put forward by the judges as their own, as 
perfectly complying with all the requisite conditions of the trial, and 
the results of which, to use the words of the report, “ exceed in eco- 
nomic value of fuel all the results of the experiments made with the 
competitors’ plans.” Accordingly, the author wrote the following 
letter to two of the judges, viz., Messrs. Armstrong and Longridge : 


Ballast-office, Dublin, Feb. 6th, 1858. 

Sir,—I perceive by your second report to the Steam Collieries 
Association, that you obtained highly satisfactory results (marked 
B in the table) by the use of perforated fire-doors, combined with a 
mode of firing. which consists in cooking each charge of coal on the 
dead plate previously to pushing it forward with the rake, when a 
new deem is thrown on the dead plate, to remain there until the fur- 
nace is again ready. 

As I naturally feel much interest in the subject, I should esteem 
as a favour your informing me in what essential respect the method 
you adopted differed from that proposed by me. I am, &c., 

Bixvon B. Stoney. 

The replies to this letter were as follow :— 

Elswick Engine-Works, Newcastle-upon-Tyne, 
Feb. 9, 1858. 

Sir,—In page 21 of the reports to the Steam Collieries’ Association 
you will find the method of firing to which you refer clearly explained. 
T do not think that anything that I could add would enable you more 
fully to discriminate between this method and that which you pro- 
posed. I am, sir, &c., V. G. ARMSTRONG. 

Bindon B. Stoney, Esq. 

18, Abingdon-street West, 10th Feb., 1858. 

Dear Si1r,—In reply to your note of the 6th, I beg to say that the 
essential difference between the mode of firing which we found to 
succeed and that proposed by you was, that in the former the whole 
of the charge of coals was placed on the dead plate within the fire- 
door, whereas in your system it was partly within and partly with- 
out, upon your projecting-shelf or hopper. In this case the coals do 
not part with their volatile constituents when they are pushed for- 
ward, and the result is, at each such time a considerable volume of 
dense smoke. I am, sir, yours faithfully, J. A. LONGRIDGE. 

B. B. Stoney, Ballast-office, Dublin. 





Now the author submits to the institution that the plan of smoke 
revention proposed by him was in principle and substantially 
identical with that adopted by the judges as their own, and which 
they put forward as the mature result of their prolonged 
investigations. 
In the plan proposed by the author, a large heap of coal is placed 
within the fire-door, partly over an enlarged dead plate, partly over 
the front of fire-bars, and this heap is Jacked up by coal on the shelf, 
so as to allow the heap inside the door to be of large size without 
falling outwards, which it would otherwise do. If this back of coal 
were a mile long it would not affect the principle or action of the 
furnace, which consists in coking a large body of fuel in the front 
part of furnace before shoving it forward with the rake, combined 
with the admission of air through perforations in door and doorbox. 
The heap of coal which lies within the face-line of the boiler in the 
author’s design exceeds in bulk | ewt. of coal; and it is obvious 
that a heap of fuel far exceeding that adopted by the judges may 
be heaped up within the mouth of the furnace, if such a course were 
found desirable. 

The following extracts from the author's description laid before 
the judges in 1855, and from his letter to Mr. Reed in November, 
1857, are, for the sake of comparison, placed in juxta-position with 
extracts from the judges’ report, in which their plan B is described :— 





Avutnor’s Description. 

“When the fuel on the bars 
requires renewal, the upper and 
Jront part of heap is to be 
shoved forward and spread over 
bars. This being the coked or 
partially coked portion of heap, 
will not have the tendency to 
produce smoke that fresh fuel on 
the bars will have. The hinder 
portion of heap is then to be 
shoved into the front of heap, 
and fresh coal supplied to bring 
heap up to original size. 


JupGeEs’ Report. 

“69. (3.)—Our mode of firing 
may be described as follows :— 
The coal was applied in charges 
of 1 ewt. each, and was all thrown 
on to the dead plate, which was 
16 in. deep, and remained there 
until the furnace was again ready 
for charging. This coal, which 
had then, to a great extent, lost 
its hydro-carbons, was pushed 
forward with the rake, and anew 
charge thrown on the dead plate, 
to remain there until the furnace 
was again ready. 

“The grates were always kept 
covered with ignited fuel to a 
depth of 10 in. to 12 in. 


“The fuel on the bars may be 
a little deeper than is usual, 
owing to the partial coking which 
— place before it reaches the 


“The fire-bars may be placed 
wide apart, since the coal is in 
coked lumps when it reaches the 


“67. (1.)—The fire-bars which 
we found most successful were 
cast about } in. thick on the top, 
and as thin as possible at the 
bottom, and with the ends thick- 
ened up so as to leave about § in. 
. or ; in. air space. 

One great collateral advan- “72. No stoking was required 
tage of this method is the perfect beyond occasionallygently raising 
coolness at the stoke-hole, for, the coals before firing with the 
Since coal is a non-conductor of poker, and it is worthy of remark 
heat, none is transmitted from that the heap of raw coal on the 
the furnace outwards through the dead plate keeps the fire-doors 
outer portion of fresh coal.” perfectly cool.” 
Poy ey am it will be perceived that the results ar- 
at by the judges i aj ; iring had been already 
foretold by a in their method of firing had been already 
The professed object of a competition such as that established by 





the Newcastle Collieries’ Association is to arrive at truth; and 
it is for the furtherance of truth that the author has brought the 
subject before this institution, believing that the moresuch matters 
are ventilated the more will the real interests of the public,as well 
as of individuals, be advanced. 

Dublin, November 17th, 1858. 








HOBBS’ LOCK MANUFACTORY. 
(Continued from page 190.) 
WE last week traced the progress of a lock through the various pro- 
cesses of conversion by machinery from the raw material to that 
state of completion in which it is ready for being fitted together and 
finished by hand-labour. 

We explained the principle upon which a perfect adaptation of 
the corresponding parts of a lock is secured by, as it were, coining 
them from dies which had been carefully adjusted and fitted to each 
other. It was stated that although by this system there was an 
almost perfect identity in all the locks of the same pattern, in as far 
as their general construction was concerned, yet in what consti- 
tuted the special or protective mechanism, it was possible to make 
several hundreds of thousands of locks of the same form, dimen- 
sions, and construction, in which each lock should have a special 
key, by which alone it could be locked or opened. 

To understand how this is accomplished—how it is possible with 
such general identity to maintain a special diversity in every one of 
such a number of what appear to be repetitions of the same thing— 
it will be necessary to make a few general remarks upon what con- 
stitutes the protective principle in locks. 

Notwithstanding the apparently endless variety of contrivances 
by which at different times people have sought to secure lock-fast 
places, they may be readily divided into three classes, as follows :— 

1st. Those which depend on arbitrary or fanciful arrangements, 
which are supposed to be subject to no law or general principle. 

In this class may be oomennd all such contrivances as secret 
springs, sliding panels, and bolts acted upon by wires leading to out- 
of-the-way places, &c. 

2nd. A combination of arbitrary arrangements, or devices with 
something approaching to system. 

This class includes all the varieties of what are called warded 
locks, in which a number of fixed obstacles are interposed between 
the keyhole and the bolt, so as to render the communication between 
them tortuous and inaccessible, except by a key fashioned so as to 
conform to the irregular shape and fanciful arrangement of the in- 
terposing obstacles or wards. 

3rd. Is that in which arbitrary arrangements are dispensed with 
entirely, or nearly so, and the general principle of permutations and 
combinations, either of symbols, as in letter or puzzle locks, or of 
magnitudes, asin tumbler locks, substituted for them. 

It may at first sight appear comparatively easy to contrive some 
arrangement of secret springs or bolts which, to another than the con- 
triver, would be ditticult to tind out; but when it is considered that 
all men, even in their most singular and eccentric moods, are obliged 
to act in conformity with the general laws of human nature, the 
problem of thinking, saying, or doing what no one else ever thought, 
said, or did, becomes rather difficult. When the thing to be done 
has, in every case, the same practical end in view, and the only 
possible diversity lies in the mode of doing it, the scope afforded to 
individual genius in the way of contrivance generally consists in 
going more or less directly or circuitously to work in order to arrive 
at the same result. When a man hides his money in a cracked tea- 
pot, or puts it into an old shoe, and then stuffs it into a hole in the 
wall, he only imitates the cunning of the lower animals—a magpie or 
a raven in pilfering stray articles proceeds upon the same plan. There 
is a certain range of dodges or artitices at the disposal of men of this 
stamp; and when they have exhausted them, they can only begin 
again and repeat them de novo. It has frequently been remarked 
with what facility men who are given to the hole-and-corner system 
of hoarding fall upon each other’s depositories. We have a lively 
recollection of two of our schoolfellows, both equally addicted to his 
hiding propensity. If Tom Brown hid his marbles in a hole dug in 
what he considered an out-of-the-way and unlikely corner of the 
playground, Jack Jones, by some mysterious instinct, was almost 
certain to choose the very same spot for the same purpose, and, as a 
matter of course, appropriated his neighbour's treasure, which he hid 
along with his own store in some other unlikely and out-of-the-way 
corner, only, however, to enable Brown to return the compliment. ~ 

Any one at all acquainted with the subject knows that the range 
of devices in secret drawers and other depositories of a like character 
is exceedingly limited. Nothing can better illustrate this, than 
the certainty with which a custom-house officer will put his finger 
on the concealed spring, to the utter discomfiture of the would-be 
smuggler. He knows the whole repertory of amateurs in the art of 
concealment, and laughs their dodges to scorn. 

Our object in enlarging upon this part of the subject is to show 
our readers the extreme impolicy of trusting to mere animal or small 
artitices in securing the safety of their valuables. Even those who 
procure good locks to their repositories are apt to think that they 
have done enough when they have locked the door, and make no 
scruple to hide the key in what they consider an out-of-the-way 
place, or in a drawer or desk secured by a key of the most common 
description. Such people should remember, that as a chain is no 
stronger than the weakest link, when they trust the keys of their 
safes in open cupboards or in desks protected by common locks, they 
might just as well leave the contents of the safe in the cupboard or 
in the desk where the keys are deposited. Indeed, more robberies 
are committed through this kind of negligence, than from any in- 
security in the locks and safes in common use. 

In the second class of locks, or those protected by wards or fixed 
obstacles, all that the most elaborate construction and arrangement 
can effect is merely to occasion a little delay to the practised burglar. 
Wherever the true key finds a passage to the bolt, a false key can 
follow it. The fixed wards must necessarily be accessible from the 
open keyhole and afford the means of making a fac simile of the true 
sey. To do this the burglar has only to insert in the keyhole a 
blank key with a little prepared beeswax on one side of it. He then 
turns it round until the waxed side of the blank is opposed by the 
wards, when, however complex the form and arrangement of these 
may be, he obtains an exact impression of them on the wax. By 
filing away the parts indicated by the wards, he tinds his way with 
the utmost certainty to the bolt. All that is required is a little 
patience and a very moderate amount of mechanical skill. ‘he 
range of subsidiary devices and contrivances of the kind described as 
belonging to the tirst class of locks, which can be used in aid of the 
fixed wards, are readily mastered by the burglar, and give him little 
or no uneasiness. 

The only system upon which the lockmaker can proceed at the 
present day depends upon a general law or principle of universal 
application. Without this, he must inevitably repeat himself, and all 
his small devices, tricks, and dodges become stale and commonplace. 

It would be difficult, and this is not the place, to give a full and 
detailed account of the system by which the permutations and com- 
binations of symbols or quantities are made the means of atlording 
protection to lockfast repositories. 

The following particulars, however, may not be uninteresting. It 
appears that so long ago as the time of Elizabeth, there were locks 
which, in addition to the fixed wards, had the further protection 
of what are called tumblers or detents, catching in notches in the 
bolt, and held there by means of springs; the action of the key in 
shooting the bolt raised these tumblers or detents from their notches, 
and allowed the bolt to pass. In 1778, Barron patented a lock in 
which two tumblers were used; and with this important innovation, 
that if either of the two tumblers were raised too far or not far 
enough, the bolt could not be moved. This condition was effected 
by putting the stops of the tumblers in notched slots in the bolt in 
place of on the outside, where it was immaterial how far the key 
raised them, if they were raised at all. Following up this idea, 
Bramah, in 1778, patented a modification and improvement on this 
principle, which still continues to be the leading feature in all modern 








locks. It is scarcely possible to describe what these improvements 
were more clearly, or in fewer words, than are used by the patentee 
in his specification: — “The means hitherto adopted for the 
security of all locks are the inserting or fixing between the keyhole 
and the bolt a greater or a less number of wheels or wards, which 
said wheels or wards may be crossed or interwoven in such a man- 
ner as to render the communication between the keyhole and the 
bolt as irregular and crooked as possible, in order to prevent the 
said bolt from being moved by any counterfeit application when the 
key is absent, the bit of which said key is so cut or shaped as to form 
a complete tally with the said wheels and wards, and is thereby ren- 
dered capable of producing the required effect when applied for the pur- 
pose of moving the bolt. Now, the insutliciency of rendering locks a 
perfect security is as follows, viz.:— Notwithstanding the said 
wheels and wards may be variously placed and disposed, yet they 
cannot by any means become sutticient to answer the intended pur- 
pose, owing to their being always fixed in the lock. Their form and 
disposition can easily be obtained by impressjon ; so that, notwith- 
standing they may prevent the use or etlect of picklocks, yet the 
making of a perfect or skeleton key is alway extremely practicable, 
and, further, the variations capable of being made in the disposition 
of the said wheels or wards, and the form of the key’s bit, are not 
sufficient to produce the required number of locks without having 
great quantities exactly alike, and their keys capable of opening 
each other reciprocally, from which they become a very imperfect 
security, as any ill-disposed person may, by furnishing himself with 
a number of old keys, be enabled to open almost all the common 
locks in the kingdom with as little difficulty as if he had in his 
possession the key belonging to the lock. ‘Io remedy these objections 
by discovering some principle or method whereby the success of 
icklocks, false keys, and all other counterfeit means of opening 
fodhe, may be infallibly prevented, has been the ultimate design of 
my said invention, and may be etlected in the following manner, 
viz. :—Instead of introducing (for the security of the bolt and other 
moveable parts of the lock) a number of wards or wheels, | have 
found out and invented a much more simple and effective means of 
rendering the said bolt and other parts entirely immoveable without 
the absolute application of the real key. By those said means 
the effects of picklocks and the having a number of the said keys 
alike are entirely avoided by having a greater or less number of 
moveable parts, such as levers, sliders, &c., adapted and placed 
in the lock, so as to require each of them a separate and distinct 
change in their situation and position, before the bolt and other 
parts of the lock, on.which its safety depends, can be set at liberty 
or moved. These said levers, sliders, or other moveables, by the 
assistance of an elastic, gravitating, or other power, have the pro- 
perty of maintaining or restoring their given position or situation, 
after it may have been destroyed by any forcible application for that 
purpose. From this said property, the said levers, sliders, or other 
moveables, are rendered capable of receiving (as it were) any im- 
pression or required change in their position, corresponding to the 
cause which produces such said change, and are also thereby always 
restored to their former state, or resting situation, when the said 
cause is withdrawn; so that the opening these, my said invented 
locks, is as diffivult as it would be to determine what hind of impression 
had been made in any fluid, when the cause of such said impression was 
wholly unknown; or to determine the separate magnitudes of any 
given number of unequal substances, without being permitted to see 
them; or to counterfeit the tally of a banker's cheque without 
having either pert in possession.” 

A reference to the engraving of the tumbler-lock which we gave 
in our last week’s impression will explain the way in which the 
principle of moveable obstructions or tumblers is applied so as to 
render it impossible to form a false or counterfeit key. Each of these 
levers has to be raised a certain determinate distance to allow the 
stump attached to the lock to pass through the gatings in the 
renee. in and the tumblers, each have the gating cut at a 
different distance from the bottom of the recess, and consequently 
have to be raised more or less to bring all the gatings in a 
line, the key is made with a corresponding number of bits, differing 
in length to suit the disposition of the tumblers. The springs, 
acting independently upon each tumbler, bring them, when not 
acted upon by the key, to a uniform bearing on the side next the 
keyhole; and since there is nothing on the underside which can 
indicate the position of the gatings, or how far they have to travel 
in order to bring them in a line for the passage of the stump, it is 
impossible to take an impression which will enable a false key to 
be made. 

The key of a tumbler lock is, therefore, an instrument on which a 
certain number of lengths are recorded, tallying with those inside the 
lock, which indicate the relative positions of the 
gatings. In Bramah’s locks those lengths are re- 
corded on a pipe by slots arranged in a circle, and 
terminate at different distances from the bottom ; 
in Chubb’s, and others with tumblers, the lengths 
are recorded on a metal bit at right angles to the 
pipe of the key, and are termed the bits as shown 
in Fig. 1. 

The permutations, which can be made with six magnitudes or 
quantities, is 720; but if a double combination of each quantity is 
admitted there will be 29.520. If the shortest bit be half an inch 
from the stem, all the bits can be reduced in the same ratio at least 
ten times, so as to form a combination practically different in their 
action on a lock. This would, therefore, give 295,200 diferent keys. 

The usual practice is to form the locks to the keys, and not the 
keys to the locks. 

In Mr. Hobbs’ manufactory the cuttings of the steps of the key is, 
as we before stated, effected by machinery under the superintendence 
of women. The mode of proceeding is as follows:—There are 
a number of brass plates, which have engraved upon them in a 
tubular form all the possible permutations which can be effected 
with 3, 4, 5, 6, or any other number of elements. ‘The girl who 

: : - : 
superintends the machine for cutting the key “ ¥ has one of these 
plates before her, and with a pin stuck in a small hole opposite the 
permutation she wishes to cut, sets the machine to that particular 
arrangement. An eccentric then moves forward the key, centred on 
two points, and held in a vice on a screw-slide until it comes in con- 
tact with a circular cutter, which cuts the step to the required 
depth. A very ingenious dividing apparatus is then put in motion, 
which shifts the position of the key with regard to the cutter so as 
to bring another step under its operation. The depth of the cut is 
read off from the brass plate and the screw-slide adjusted to it by an 
index. This is repeated until all the figures in the desired permu- 
tation are read off and cut into the web of the key. When this 
is accomplished, the attendant moves the peg down into another hole, 
so as to prevent her repeating the same number twice, 

In this way a girl can cut from a gross to a gross and a half of 
keys a-day 















As the circular cutter with which the 
various steps are cut is apt to leave a 
S little burr on the sides and ends, the 
i keys, after being taken from the 
| machine, have to undergo a process 
= of verification by means of an in- 
geniously contrived micrometer, shown 
in the accompanying Fig. 2 The 
B girl who conducts this scrutiny takes 
the key as it comes from the 
machine and places it on a centre pin 
at B; she then moves it round until 
the bit she wishes to examine begins 
to bear upon the short end of the 
lever AC at A; the long end of the 
lever C moves along the divided index 
D until it comes to the proper number, 
or, as is usual, stops a little short of 
it; she then removes the key to a 
: groove in the edge of the workbench 
—_ E before her, and with a small tile rounds 
rr on the step and shortens it sufficiently, so as when next 


off the bu. 
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applied to the micrometer, the pointer A C will indicate the proper 
number on the in dex. ‘The other steps are in turn subjected to the 
same ordeal until the key is finished. 

Further on in the same apartment are a number of other 
girls turning studs and making screws. It would be quite impos- 
sible to give any intelligible description of the machinery used 
for these purposes; suffice it to say that they are all self-acting ma- 
chines, moved by steam-power, and require very little skill and almost 
no exertion on Gogenel the fair attendants beyond that of supplying 
the raw material and removing the finished products. The skill re- 
quired has been supplied by Mr. Hobbs: the machines are, as it 
were, stereotyped intellect ready to supply any amount of impres- 
sions. 

We shall conclude this paper with a short account of the peculiar 
system of lock-picking which first brought Mr. Hobbs into public 
notice in this country. It ought to be observed, however, that Mr. 
Hobbs claims no merit for what he has done in this respect; indeed 
he considers these lock tournaments as rather a waste of time, which 
might be applied to more valuable purposes. 

The problem of picking a lock constructed on the principle of the 
permutations of a given number of lengths is simply this, to ascer- 
tain, by other means than exhausting the changes, first what those 
lengths are, and how they are arranged. If an impression of 
the key could be obtained it would settle the point at once; but, 
failing that, the only other means is to obtain the necessary infor- 
mation from the lock. To accomplish this, an instrument is inserted 
into the keyhole, and by the same route that the bottom step of the 
key reaches the talon of the bolt; while the other steps are engaged 
in raising the tumblers, the bolt can be felt and a pressure applied to 
it so as to cause the stump of the bolt to bear against the ends of 
the tumblers. Another instrument is then introduced which lifts 
each of the tumblers in turn, until one of them is found to bind, i. e, 
being, from the unavoidable defects of workmanship, slightly longer 
than the other tumblers, it first comes in contact with the stump, and 
the pressure applied to the bolt is consequently felt on it. This 
tumbler is cautiously moved upwards until the pressure is suddenly 
felt to cease, an indication that the gating of the tumbler has come 
opposite the stump. It will now be found that another tumbler 
binds, or the pressure on the bolt is transferred to it. This tumbler 
is raised in the same manner until it also suddenly becomes loose 
by the gating being reached. All the other tumblers are raised in 
succession in the same way, till the whole of the gatings being in 
line there is no further impediment to the motion of the stump, and 
the pressure which still continues on the bolt shoots it back, and the 
lock is opened. 

This was the way in which Mr. Hobbs picked Bramah’s locks in 
1851, and, failing other improvements, is the way in which they or 
any other locks on the same principle may still be picked by any one 
who will give a little time and attention to the subject. 

Under the tuition of one of Mr. Hobbs’ workmen the present writer 
had little difficulty in picking samples of all the locks now made, with 
the exception of the paratoptic lock and those provided with Hobbs’ 
protector or moveable stump; by which it is impossible to make use of 
the pressure principle in ascertaining the position of the gatings in the 
lever, sliders, or tumblers. ‘The Messrs. Cotterill have a click 
applied to their locks which answers the same purpose in this respect 
that Hobbs’ moveable stump does; but from the exceedingly limited 
range in the variations practicable on their keys, their lock can 
readily be opened by exhausting the combinations. Mr. Hobbs has 
recently succeeded in picking a number of Cotterill’s best locks by 
this means. 

As it may be difficult, without seeing the process performed, 
to follow a matter-of-fact explanation like what we have attempted 
to give, concerning the method of lock-picking by pressure, the 
following illustration may possibly enable our readers to realise it 
for themselves :— 

Suppose that Mr. Hobbs makes the following compact with the 
writer. He says, there are three millions of inhabitants in 
London ;' and if we will undertake to point out the particular in- 
dividuals amongst those three millions whom he has selected as 
examples, we shall be entitled to whatever property those in- 
dividuals may possess. He will answer no questions concerning them 
unless we guess rightly. 

This simile, although by no means a perfect one, will serve to 
exemplify both the advantages and defects of the permutating 
principle. 

Supposing Mr. Hobbs to have made the aforesaid compact with 
us, our mode of proceeding would be as follows:—We should first 
ascertain per fas aut nefas—i.e., by hook or by crook—the range of 
Mr. Hobbs’ personal acquaintance—which we will take at the 
moderate figure of, say, 1,000 individuals. We should then say, 
“Now, Mr. Hobbs, it is of no use your telling us that you have 
chosen any one out of three millions as your exemplars. Your 
acquaintance may be tolerably extensive, but it does not include 
every man, woman, and child in Modern Babylon, and it is not 
likely you can think of people whom you have never seen or heard 
of. Taking your personal acquaintance at 1,000 individuals, and 
those whom you have seen and heard of at 2,000 more, your range 
of choice must fall within 3,000. Thus, we have narrowed the 
search from 3,000,000 to 3,000, or reduced it a thousandfold.” Or, 
to show the application of the simile, we have measured the keyhole 
of his lock, and ascertained the number of tumblers. Having 
achieved this feat, we proceed to ask Mr. Hobbs in what postal dis- 
tricts his mysterious exemplars reside. Mr. Hobbs shakes his head— 
declines to answer; but, in virtue of our compact, we remind him that 
he is bound to answer whenever we are right; so we vegin to repeat one 
after another, * Central?” * West Central?” “ East Central 2” with re- 
ference to the abode of the first individual sought for. Having named 
the right one, a nod of approval from Mr. Hobbs informs us that we 
have got him in a corner. We have now found the first tumbler 
that binds; so we cautiously proceed to move him. Ina like artful 
manner we cross-question Mr. Hobbs with regard to the street, and 
eventually narrow the search to a particular house. Upon which, 
after consulting “ Kelly's Directory,” we find that the person we 
want is known by the name of Brown. Having now brought the 
gating of the first tumbler to the stump, we proceed in an equally 
sagacious manner to hunt up number two; whom we ti vd passes by 
the name of Jones. Now, gentle reader, don’t leap to a conclusion and 
suppose that the next individual must necessarily be known by the 
name of Robinson; for, in point of fact, it was no such thing: his 
vame was Flathers. We might continue the list through all th 
letters of the alphabet, but we have said enough, 

Having ascertained the whole of Mr. Hobbs’ « xemplars, we shoot 
the bolt, and demand the goods and chattels of the before-named 
individuals. 

This is given not as a correct illustration of the system of 
modern lock-picking, but rather as a piece of analogical reasoning 
which may enable those not familiar with the subject to understand 
the method. : 

At present, the mode of cross-questioning by applying pressure 
to the bolt is not so efficacious as it used to be before the introduc 
tion of the moveable stump. Mr. Hobbs will not prove so com- 
municative, nor are the conditions the same as we have supposed 
them. We might, if we pleased, question Mr. Hobbs as to the 
whereabouts of his selected individuals, but he would most assured] 
give us no answer of any kind whatever, not even wken we were 
ht as to our surmises concerning the postal districts. \ The only 
resource left to us, therefore, would be to name every one of the 
3,000,000 of inhabitants in London, and not only that,” but we must 
arrange them in the proper order, before Mr. Hobbs would vouchsafe 
us any answer at all. We have this uncomfortable assurance, more- 
over, that we must not restrict ourselves to people whom Mr. Hobbs 
has either known, seen, or heard of. He has a number correspond- 
ing toevery one of the 5,000,000 of inhabitants, and he uses them at 
his discretion ; his moveable stump has stumped us, and we are at a 
stand-still, 




















Tue evidence taken before the Royal Commission on Harbours 
of Refuge will be ready on the 6th of April. 
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THE ENGINEER. 


THE ROYAL SMALL-ARM MANUFACTORY, 
ENFIELD. 


Few people are aware, as they travel down the London and Cam- 
bridge branch of the Eastern Counties Railway, that the peaceful 
looking factory, with its chimneys rising above the top of the trees, 
and which is to be seen on the ihe marshy land to the right hand, 
some twelve miles from London, is busy with the labour of hundreds 
of men engaged in the construction of an almost ceaseless stream of 
the most deadly small arms which has ever been invented by man. 
i The rifle which bears the name of 
the place now become so famous 
for its manufacture, is a combina- 
tion of the greatest improvements 
of modern years; but the Enfield 
rifle must not be viewed simply as 
a well-constituted machine admi- 
rably adapted to the purpose for 
which it is intended, but as being 
constructed with that accuracy 
which is of vital importance in 
such cases. Not long ago the 
armourer, whose duty it was to 
repair defective weapons, had to 
deal with each rifle as an entirely 
and distinct apparatus, which, 
although of the same form, dif- 
fered materially in the calibre of 
its parts. The extensive strides 
which, as a truly mechanical na- 
tion, we have made in many im- 
portant branches of manufacture, 
plainly pointed out the advantages 
which would accrue in the forma- 
tion of an apparatus required in 
such quantities as the ritle, were 
they formed, as much as possible, 
by the aid of self-acting machinery, 
or as to ensure their parts coming 
together without difliculty, and 
rrender the adaptation of dupli- 
r cates, of even the smallest portion, 
La matter of ease and certainty. 
| With this view the Government 
instituted inquiries which eventu- 
rally led them to adopt a most 
r beautiful arrangement of ma- 
-chinery perfectly adapted to the 
- purpose in view. This arrangement 
Lis on the general system in use in 
the United States, and its present 
r degree of perfection has been ar- 
- rived at by the united and inge- 
- nious efforts of various mechanical 
engineers. ‘The adaptation of this 
system at Enfield has devolved on 
Mr. Burton, an American engineer 
of eminence, who has now the su- 
perintendence of the factory. He 
has introduced many valuable im- 
provements, which have reduced 
skilled labour in the manufacture 
to its minimum extent. It is our 
intention to lay before our readers, 
in this and subsequent numbers, a 
detailed account of this interesting 
manufacture. Every facility has 
kindly been offered us in the under- 
taking by the authorities, and we 
have to thank them most sincerely 
for their assistance in enabling us 
to give out to the public that which 
must be highly interesting and 
instructive, both to the connoisseur 
and also to the uninitiated in me- 
chanical science. Before proceeding 
to enter upon a detailed description 
of the various processes of manu- 
facture, it will be well for us to 
endeavour to give a clear idea of 
the general arrangements, and the 
effects produced at this establish- 
ment. Let us walk round, and 
take a cursory glance at what is 
going on: first, we enter the large 
yard, which contains in its centre 
the storage reservoir for the water 
supply to drive the two water- 
wheels; to the right hand is a 
range of buildings devoted exclu- 
sively to the formation and com- 
pletion of the barrels or tubes of 
the rifles; to the left are a series 
of oftices and stores; immediately 
before us, at the back of the general 
ottices, running parallel to the re- 
servoir, is the large shop con- 
taining machines for the purpose 
of roughing out and finishing the 


into the sorting stores to which the various articles are brought at dif- 
ferent stages of their manufacture ; and we must here state that all the 
work performed at the Enfield Rifle Factory is undertaken piece- 
work, every part is gauged as it is brought into the stores by men 
employed for that purpose, and should any portion prove defective 
the operator is debited with the cost of materials: this is the only 
efficient way to work the piecework system, it ensures a good return 
and at the same time a good article. The iron, which is used in the 
construction of the rifle, is manufactured by Messrs. Marshall, of Staf- 
fordshire, and is of first-rate quality, as is absolutely imperative 
from the nature of the requirements: this iron is weighed out to the 
men as they want it and placed to their debit in the books, the 
general allowance of 17 per cent. is allowed for waste arising from 
oxydization, which is placed to their credit, and after that should 
the manufactured articles returned into the stores show a deficiency, 
they are individually responsible for it. The piecework prices are 
fixed and worked on the decimal system, which all our readers are 
aware is the most simple method, and one which must sooner or 
later be universally adopted in all cases where numerical accuracy 
combined with speed is required. 


Fig. 2. 
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The machines in the large shop, into which we return, after 
various parts of the ritle—stock, | viewing the stores, are worked by a pair of 80-horse power engines, 
lock, ram-rods, &c. This room | high-pressure, condensing (and expansive): they have one fly-wheel, 
covers an area of 41,000 ft. superficial: it is roofed on the same | common to both, and work at right angles, so as to ensure a regu- 
principle whieh is now so extensively adopted in factories in the | larity of motion, which is very important when machines are to be 
north of England, and very well suited where a good light is re- | worked at high speeds where any want of uniformity of motion 1s 
quired, : | magnified to a large extent. The valves of these engines are worked 

To the left of this large shop, up one flight of stairs, is a room | by a cam-motion, placed horizontally near the cylinders, and they 
used as a depét for all the parts of the rifle in a finished state, where | seem to do their work without that jumping which ordinarily renders 
they are tinally criticised before being sent out to be assembled into | such a motion objectionable, particularly when running fast. The 
complete arms; this putting together or assembling is accomplished engines make an average of twenty-two revolutions per minute, 
in the stocking department at the south-east angle of the large | and the main shafting decreases from 7} in. diameter to 4} in. ; it is 
machine-room:; here we may see workmen who, having before them | 440 ft. long, and runs at 91 revolutions per minute; the second line 
a complete set of parts taken promiscuously from the various con- | is 440 ft. long, and runs at 150 revolutions per minute: after this the 
signments from the inspecting shop, in the short space of three shafting decreases in size to 3; there is 100 ft. running of it this size, 
minutes put together and complete an Enfield rifle, so accurately is | and it makes 235 revolutions per minute. 
everything formed and finished. Returning again into the large The number of machines at work in the large workshop may be 
machine shop, we pass along into the smiths’ shop, where the forge | taken at 680. 
work is done by means of hammers of various descriptions adapted | The grinding and polishing shops are situated at the north-west 
to the purpose required: here we see an improved form of steam- | corner of the mass of buildings, and do not 14 ve minute description. 
stamp or forging tool for shaping the wrought-iron details used in | There is also a small room, opening into the large shop, devoted to 
the rifle, such as the hammers and other parts of the locks, the | the purposes of gauging down the rough stocks before they are acted 
lockets and shanks of the bayonets; and the minute parts, such as | upon by the shaping machines. They are delivered at the factory 
the screws, are forged nearly to the tinished size. Here we see the | of so irregular a form, that it is necessary to prepare upon them 
screw-litt hammer of Messrs. Colt, a very useful machine, consisting | certain true surfaces as a guide for future operations; this is per- 
of an upright square threaded screw spindle, revolving in a high | formed in the room referred to. The south end of the large shop is 
square frame with weighted blocks at each side; these blocks can be | devoted entirely to the wood working department and is railed off 
made to rise to any height required by means of a stop, which tits | for that purpose. me 
into the threads of ‘the shaft or serew spindle, and are withdrawn at | Returning again to the side of the square containing the storage 
the moment that the hammers are secured by the catch placed to | reservoir where we entered, we find ourselves in the line of buildings 
hold and suspend them; these catches are relieved at the required | devoted to the forming and preparing of the barrels before mentioned. 
moment by means of a light rod brought down to the operator's | The rolling department where the barrels are formed in the first 
hands ; the smith’s shop is 60 ft. wide and 200 ft. long, the forge fires | instance, is fitted with reverberatory furnaces and rolls with tapered 
are circular in form, of cast iron, and are lined with tire bricks. To | grooves, driven by water power through two wheels of 46- 
the left of the shop is the turnery, &c., for making engineering repairs, | horse power; next to this is the shop where the barrels are bored, 
and in contiguity the tempering shop, where the springs and steel | turned, and finished, and on the floor above, the breeches of the 
barrels are fitted and tiled to true gauges in such parts as are In- 
accessible to the action of machinery. 

The tools in these two shops are driven by a single high pressure 
expansive condensing beam engine, of 24 nominal horse power, 
similar in description to the pair already described. 











work are brought to their desired state pf hardness or proper temper, | 
and the main springs of the locks are bent to their required form by 
a simple and ingenious apparatus, which we must revert to hereafter. 
Having viewed these shops we pass into the foundry, where all the 
brass castings, such as the butt plates and guards, are made, and thence 
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The total number of distinct processes or operations upon the 
various parts of the Enfield rifle is 719. The number of hands em- 
ployed in this vast establishment is 1,250, and the number of com- 
plete rifles which can be turned out in the course of one week 1,200, 
or nearly one to every pair of hands employed. The Enfield rifle 
factory is a noble sight to see, and there is something deeply im- 
pressive in the idea (as we stand there watching the orderly bustle 
of regulated labour), that this one great Government workshop is 
supplying old England with small arms at the rate of one in every 
three minutes. But we have work to do and must pause no longer. 
We have taken a cursory view of the works, and must now enter 
more into detail, and for this purpose we will refer our readers to the 
engraving (Fig. 1), which shows in the first place a side elevation 
of one of the rifles with a scale placed above it, which will give a 
general idea of the proportions of the stock and such parts as are 
not shown more in detail. Fig. 1 also contains, first (and numbered 
two), two views of the bayonet. The manner in which this is 
affixed to the rifle is as follows:—The socket of the bayonet is in 
the first place slipped over the muzzle of the gun, the foremost sight 
passing up a groove prepared to receive it; after this it is turned to 
the right, the sight following the groove in that direction; it 
then slips still farther on, and is fixed by the band which is to be 
seen in the detail view (numbered 3 are two views of the butt 
plate of brass which is placed against the shoulder in firing). No. 4 
shows the ramrod to the same scale as the elevation of the rifle ; it 
has at its extremity a slotted hole for inserting the tow used in clean- 
ing the barrel. No 5 shows two views of the adjustable sight with 
its movable leaf graduated for different distances; in the front view 
of No. 5 is to be seen the slide which is raised when required and 
gives the desired elevation. Nos. 6, 7, and 8 show side and front 
elevations of the bands for clipping the barrel to the long end of 
the stock, that at the top is titted with a sling belt swivel for 
carrying the rifle strap, and the whole are split at one side and 
fitted with adjusting screws. In Fig. 1, the details enumerated are 
shown toa scale double that of the elevation of the rifle and ramrod. 
We must now call your attention to Fig. 2. In Fig. 2 are delineated 
the details of the lock, as shown in A, and also the trigger and 
guard, as shown in B. The parts shown in A and B are half size, 
two views are drawn of each, and they are respectively named as 
follows:—A an elevation of the lock complete ; No. 1, the hammer; 
No. 2, the mainspring; No. 3, the bridle; No. 4, the tumbler; 
No. 5, the swivel ; No. 6, the sear; and No. 7, the sear spring. In 
B is an elevation and plan of guard, trigger, and plate. No. 1 shows 
the trigger, and No. 2 the trigger plate. 

In describing the various precesses and machines we shall refer 
numerically to these details, so that their finished form can be seen 
at a glance. It will also be well for our readers to make themselves 
well acquainted with their general outline at this stage of the de- 
scription, as it will tend much to the elucidation of that which follows. 

The Enfield rifle is composed of sixty-three different parts, includ- 
ing all the screws and other minute portions: we append a list of 
them in their proper order :— 

NAMES OF THE COMPONENT PARTS OF THE 
AND THEIR 








ENFIELD RIFLE MUSKET, 
NUMBERS, 








Names of Components, Number. ; Names of Components. Number. 

1, Stock... se so oo . Ramrod stop .. .. 1 
2 Barrel .. «se o« . Ramrodsprmg .. .. 1 
3. Breech screw .. «+ 2. Ramrod spring pin .. l 
4. Front sight.. .. tand upper... .. .. 1 
5, Bayonet .. .. «- and screw upper .. 1 
6. Locking ring .. Sand middle... 1 
7. Locking ring serew and lower =" 1 
8. Bayonet stop screw . Band screws, middle and 





lower .. 


. Lock plate .. .. ts eee 
. Nuts for band screws 


. Hammer .. .. 


. Tumbler screw 


. Tumbler... .. .. | 39. Swivels for upper band ; 
Sear o | 40. Swivel for guard 
Bridle 3... .s o | 41. Swivel screw for guard 
Swivel . 2 | 42. Trigger guard .. .. 
. Mainspring ., .. | 43. Trigger guard pin 
. Searspring.. .. | 44. Trigger guard screws 
| 


5. Trigger plate.. .. se. 


. Sear spring screw 46. Trigger 

. Sight bed.. .. «. 47. Trigger screw 

. Sight leaf oe | 48. Sidecups .. .. 
21, Sightslide .. .. | 49. Side screws .. .. 
22. Sight leaftop .. 50. Tang screw —— 






rht spring 

ht spring screw 
Sight leaf screw .. 
. Sight axis pin .. 

. MOSS CEP 2c co oc 
8. Nose cap screw .. 
29. Ramrod 


. Butt plate .. .. .. 
2. Butt plate, screws large 
3. Bridle and searscrews.. 
54, Come .. we oe 
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63 





| Total .. os 
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Ceyton Rattway.—Recent advices from Colombo state that not- 
withstanding an unexpected scarcity of labour, the railway works 
are progressing, and no doubt is felt that the first section to Ambe- 

usse will be finished within the three years. Now that a force of 
abourers and superintendents has been trained, and arrangements 
of various kinds made, progress in the future may be expected to be 
much more rapid than hitherto. 

Tue LeviaTHan.—The Express states that it is the intention of 
the directors of the Great Ship Company to entrust the tinishing of 
the Great Eastern to Mr. John Scott Russell; and it is said that 
Mr. Yates, the secretary and liquidator of the late company, will 
take part in the arrangement. The poop and forecastle decks, which 
would increase the height of the ship about four feet, are not to be 
added. Stowage room for 300 passengers will thus be lost. 

ForeiGn JorrinGs.—The St. Paul papers state that one of the 
Mississippi steamers has been taken to pieces, and sent to the Red 

River, with its boilers and machinery, over the snow and ice,through 
prairie and forest, about 180 miles. She is expected to be launched 
on the 1st May, and is to ply through the Red River, Lake Winnepeg, 
and Saskatchewan, to the base of the Rocky Mountains; a voyage 
about 1,600 miles through British territory. Passengers expect to 
reach the Pacific in sixteen days, from St. Paul, by this route and 
steamers in conjunction on the Columbia and Fraser Rivers. A 
glance at the map will show that this enterprise is one of some im- 
portance. — Marseilles journals state that Capt. Magnan, who has 
gained some reputation by his efforts to establish steam communica- 
tion on the Danube, is about to send ten French steamers to ply on 
that river. Six of these vessels, which have hitherto navigated the 
Rhone and the Saone, he intends to send by sea, but the four others, 
which are very small, he wishes tosend by the Saone, the Canal of the 
the Rhine, the Maine, and the Canal of Bavaria, to the Danube, 
and then to make them descend that river.—An electric telegraph 
has been opened between Constantinople and Athens. 

THe New AvustratiAn Mar. Service (P. anp O. Com- 
PANY).—It appears that the distances between each point of the 
Peninsular and Oriental Company’s Australian route are as follows :— 
Southampton to Gibraltar, 1,151 miles; to Malta, 981; to Alex- 
andria, 819 ;—total, 2,951. (From Alexandria to Suez the railway 
1s now completed, and passengers are conveyed by it throughout the 
entire journey across Egypt. The arrangements will be so con- 
ducted as to admit of a night’s rest at Cario under ordinary circum- 
stances.) Suez to Aden, 1,308 miles ; to Mauritius, 2,314; to King 
George’s Sound, 3,300 ; to Kangaroo Island, 920; to Melbourne, 420 ; 
to Sydney, 590 ;—total, 8,852. The total water transit is, therefore, 
11,800 miles, and the distance by rail from Alexandria to Suez alittle 
over 200 miles, making about 12,000 miles for the whole distance 
between Southampton and Sydney by this route. The steamers 
(all screws) appointed to work the line between Suez and Australia 
are the Benares, 1,900 tons and 400-horse power, Captain J. W. 
Purchase ; the Salsette, 1,900 tons and 400-horse power, Captain R. 
Methven; the Malta, 1,877 tons and 500-horse power, Captain H. 

own 5 the Northam, 1,600 tons and 400-horse power, Captain 
J. R. Stead; the Emeu, 1,538 tons and 300-horse power, Captain 
D. G. Munro; and the Columbian, 2,306 tons and 520-horse power, 
Captain N. Stewart. The Granada, 678 tons and 160-horse power, 
Captain W. J. Tregear, and the Union, 320 tons and 60-horse power, 
Captain G. Bain, are to occupy the Mauritius and Bourbon line. 














THE ENGINEER. 


BOVILL’S IMPROVEMENTS IN THE 


MANUFACTURE OF GAS AND COKE, 


PATENT DATED 6rit AvGust, 1858. 


In the manufacture of gas according to this invention, by G. IT. | sustain the coke above till the drawing operation is finished, when it 


Bovill, of Wimbledon, Surrey, retorts from which gas is collected are 
combined with other retorts or ovens by which only coke is produced, 
the gases produced in these latter retorts being consumed, and serving 
by their combustion to heat both 
the gas retorts and the coke ovens. 
The retorts are arranged in a ver- 
tical position, and each retort from 
which gas is collected is separated 
from the coke ovens by a thin wall 
of fire-brick (that being the ma- 
terial of which the retorts are con- 
structed), Surrounding each set 
of ovens or retorts are flues with 
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which the coke oven communi- 
cates; in these ilues the gases 
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passing from the coke oven are 
consumed, and assist in heating 
the coke ovens and gas retorts, 
Within each of the gas retorts 
there is a tube passing from end to 
end of the retort, and perforated to 
facilitate the escape of the gas; 
this tube is formed in sections, each 
of which is one-third of the length 
of the retort, and has a flange at 
its end so nearly fitting the retort 
as to prevent the material which 
the retort contains from passing it ; 
these flanged pipes are employed 
to facilitate the charging and dis- 
charging of the retort when a part 
only of the charge is drawn at one 
time, and which is done in the 
following manner:—The cover at 
the upper end of the retort is re- 
moved, and a bar is introduced 
into the interior of the tube within 
it, so as to get a firm hold of 
the two uppermost sections; the 
bottom is then removed from the 
retort, when the lowest section of 
the tube with the coke which it 
sustains falls out; the bottom is 
then replaced, and the other sec- 
tions of tube allowed to descend 
on to it, thus leaving the upper 
third of the retort vacant to receive 
the charge. The coke ovens are 
charged from time to time in a 
similar manner. 
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is allowed to descend, and the space is filled by fresh fuel introduced 
at the top. The gas retorts @ are, as will be seen, fitted both at top 
and bottom with covers secured by screws, and which are removed 
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SEANAD Ssoeeen 
a, a, are the gas retorts, and B, b, N } N N 
the coke ovens placed between a N N 
a saggy, | 
them; ¢, ¢, are tlues passing from e.5 * Tt, 
the coke ovens, and enveloping the WANN 
gas retorts on three sides, the SAYA i 
fourth side of each of the gas retorts SECTS.AA ‘ é 


forming a side of one of the coke 
ovens; dis the chimney ; ¢, ¢, are 
slides, by which the tlues next either 
closed; f, f, are gratings at the top of the coke ovens, by which 
they are charged, and by which air is allowed to pass into them to 
maintain the necessary amount of combustion, and the intensity of 
the combustion may be regulated by more or less covering these 
gratings, as may be required. 

The lines at h show the position of the rods which are introduced 
while drawing the coke trom the lower portions of the coke ovens to 


of the gas retorts may be 








DE B 


ERGUE’S IMPROVEMENTS 
ELECTRIC TELEGRAPH CABLES, Xc. 
PATENT DATED 167Tu JuLy, 1858. 

Tits is an invention of Mr. Charles de Bergue, of Dowgate-hill, 
and consists in making a cable in such a manner and of such 
materials that its specitic gravity under water shall only slightly 
exceed the gravity of water, and also in constructing it in such a 
way that it shall have no tendency to form snarls or kinks. The 
manner in which it is proposed to effect this is to take the gutta 
percha core enclosing the copper wire or wires, same as in present 
use, and in surrounding it with as many small cords as will en- 
velope its circumference, these cords to be placed in straight parallel 
limes with the gu.ta percha core, and to be held in such position by 
being paid round with suitable twine in one direction, and then with 
a second layer of suitable twine in the contrary direction. These 
small straight cords are intended to give the cable sufficient strength 
gthways, and may be made of metallic wire, or of hemp, flax, 
silk, or any other fibrous materials, but Mr. De Bergue believes 
that hemp or flax will be found to answer the purpose well; should 
the cable want more strength and more specitic gravity, a few fine 
metal wires might be inserted in combination with the small cords. 











rse section, and Fig. 2 a side elevation of a 


Fig. lis a transve 
short length of the cable, the several parts of which it is constructed 
being shown as exposed to view, by removal of the parts overlying 
each other along successive portions of the length represented. a 
is the copper-wire conductor or actual telegraph, and 6 the gutta 
percha covering or core enclosing the wire a; ¢, c, are the longi- 
tudinal strengthening cords enveloping the circumference of the 
core, any convenient number being employed, and among them a 
few metallic cords or wires may be introduced, as denoted by the 
four cords darkly shaded in the Fig. 1; d is an inner layer or cover- 
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| for charging ; 7,7, are pipes proceeding both from the top and bottom 
of the gas retorts ; they are for the purpose of leading away the gas, 
and are furnished with slides or valves, so that the gas may be taken 
either from the top or bottom of the retort, as may be desired ; Side 
are flanged tubes for supporting the fuel within the retorts during 
the charging operation; the tube of each retort is made in three 
sections, which fit the one to the other, 


ing of twine paid or bound upon, across, or round the outside of the 
longitudinal cords in one direction; and eis a second or external 
layer or covering of twine paid or bound upon, across, or round the 
outside of the inner covering d, but in the opposite direction, as 
shown clearly in both the above mentioned figures. The figures are 
drawn to a scale of about three times the actual dimensions of the 
cables represented. 

The second part of the invention consists in making suitable 
machinery for covering the gutta percha core with the straight cords 
or wires, and in so arranging the machinery that it shall at the same 
time pay over the cable with the double layer of twine in the 
contrary directions at one and the same time. 

Fig. 3 is a sketch or diagram illustrating the manner of per- 
forming this part of the invention, viz., so far as respects the 
laying, arranging, and placing the longitudinal cords upon the core. 
It consists simply in providing suitable guiding tubes or apparatus 
for directing the cords evenly upon and around the core as both are 
received from the reels from which they are drawn or separately 
delivered whilst the cable is being gradually formed. Two guides 
are shown in the sketch, one of them m being shown in plan, and’ 
drawn to a larger scale in Fig. 4, from which it will be seen that a 
separate channel is provided for each of the longitudinal cords, and 
also a central guide » for the core, the latter being supported by a 
bridge piece n* across the piece m. ‘The cords and core, after passin, 
through the guide m, n, also pass through the second guide s, which 
| presents an orifice corresponding in size with the actual external 

dimensions of the cable previously to binding, and presenting a 

series of notches or grooves corresponding with the number and 

size of the cords employed. Fig. 5 is a plan view of the guide s, 

drawn to a scale corresponding with Fig. 4. A vertical arrange- 

ment of the machine is preferred, as represented in the sketch (Fig. 3), 

which does not, however, show the reels (from which the cords and 

core are delivered); but these, it should be remarked, ought to be 
provided with friction straps, or other suitable substitute should be 
adopted for delivering the cords and core at a moderate degree of 
tension, so as to ensure uniformity in arrangement and disposition. 

‘The paying-over or binding with twine is ettected by machinery or 

apparatus similar to that ordinarily employed for similar purposes, 

except that two revolving shuttles or binders are employed instead 

of one, and that they revolve in opposite directions at the same time, 

one following upon or closely after the other, and laying the outer 
| covering e (Figs. 1 and 2) directly upon the inner covering d, payed- 
out or laid immediately before. 

The last part of the invention consists in arranging suitable paying- 
out machinery for this kind of cable. It will be seen from the 
nature of the cable, that while being payed-out of a ship, there will be 
comparatively no strain upon the cable as due to its own gravity, 
because this cable will weigh so very little under water; but as it 
should be payed-out very slack, in order that it may accommodate 
itself to any under currents, or to any irregularities in the bottom 
of the ocean, it will be desirable to pay-out considerably more than 
the actual straight distance ; to effect this, it will be simply necessary 
to have a paying-out machine of the most simple description, rts 
few grooved pulleys, over which the cable will pass, and which will 
have to be driven by a steam engine, or by any other suitable means, 
but so arranged that its speed can at all times be regulated in pro- 
| portion to the speed of the vessel through the water, so as to be 
| always paying-out as fast as the ship is going; the last sheave 
j 
| 











guiding the cable over the side or stern of the vessel into the sea 
should be also connected to the engine and driven by it. 


Macyer Fuses.—Mr. F. A. Abel, the chymist to the War Depart- 
{ment has been making a series of experiments with an invention of 
| his for firing charges of mines, blasts, &c. by magnetic agency. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





CAST STEEL AND PUDDLED STEEL. 

S1r,—The further discussion of the merits of puddled steel appears 
to have developed the facts that the breaking strain of bars of an 
inch square varies from 55 tons to 87 tons, and to attain this latter 
strength it seems that great care must be taken in the selection of 
the materials, and great pains likewise in the manufacture. In 
other words, the strength will depend upon manufacturers being 
always able to select a suitable material, and upon the skill of their 
workmen in manufacturing these materials ; and when all is done, a 
bar may at one point sustain a weight of 87 tons per square inch, 
but at another point it may be only capable of sustaining 55 tons. 

With cast steel there is none of this uncertainty, and there is little 
or nothing left to the skill of the workman. The materials are abun- 
dant and inexhaustible, and require no skill in their selection, and, 
beyond the simple operation of melting, the skill of the workman has 
nothing whatever to do with the quality of the result; whilst the 
metal itself, having been all in the fluid state, is of course homo- 
gencous, so that every portion of the ingot, and, therefore, of the 
bar drawn from that ingot, is perfectly homogeneous, and each point 
of that bar may be depended upon as capable of sustaining as great a 
strain as any other point taken in that bar. ‘ 

It is very different with puddled steel. The quality depends, first, 
upon the material used, but far more upon the skill of the puddler, 
and for every expert puddler there are at least two who can only be 
rated as pr Da sc workmen. They could work up iron for tiling 
the insides of the piles for rail-blooms; but set them to puddle steel, 
and the result would be a complete failure. However, perseverance 
and experience may bring the manufacture of puddled steel to a 
great degree of excellence, but can never place it upon an equality 
with the prefect form of the metal, viz., cast steel. 

I do not think that any conclusive experiments have as yet been 
made with cast steel to ascertain its strength; but, as far as my 
experience goes, I think it may be made sutfliciently strong to sus- 
tain from 100 tons to 4 0 tons per square inch. As regards impact, I 
know that a sudden blow, however violent, will not break a bar of 
tough cast steel, but half such a blow would snap a bar of puddled 
steel of similar sectional area. This defect in puddled steel does not 
appear to have been alluded to in the discussion at the Institution of 
Civil Engineers. Some years ago, I furnished some cast steel for 
railway axles, which was sent to Liege, and tested there against 
some Lowmoor iron axles, and other axle iron, by dropping heavy 
weights upon them. The Lowmoor axles and the others broke, but 
the cast stecl axles could not be broken. 

‘There is only one respect in which cast steel may be called inferior to 
puddled steel. Puddled steel, in very thin sheets, may be doubled 
close when cold and hammered down, and again undoubled, often 
without cracking. Cast steel does not generally bear this test so 
readily ; but im every other test it shows superior toughness. Thus, 
with a tlat rod of cast steel, 4 x of an inch, I have obtained as 
many as 4 doublesjt right augles before the rod broke ; with puddled 
steel of same size, 194; and with the best Swedish iron, 176 doubles. 

So far from the capability of iron or steel to bear close doubling 
and re-opening without cracking being any indication of strength, it 
is rather an evidence of weakness; for it shows that the particles at 
the angle of the double are more or less permanently displaced by 
the force exerted in closing the fold. With the stronger material of 
cast steel, the force required to close the fold is far greater, and the 
material, refusing to yield by permanent displacement of its particles, 
breaks, 

But for machinery, boilers, ship plates, &c., these close doublings 
are never required, and never take place accidentally, so that a 
material is not required to possess this capability in order to be 
adapted tu mechanical purposes when strength and toughness are 
required, Roperr Musner. 

Coleford, 22nd March, 1859. 

ROYAL AGRICULTURAL SOCIETY. 
Sm,—You will not be surprised to hear that, after my commentary 
upon men and machines at the late meeting of the Royal Agricul- 
tural Society at Chester, | was anxious to see the report of the 
judges; and now that it is before me I must again renew the old 
grievances. It begins by saying that the rep rt on the steam 
plough or cultivator has been made public; and why, I would ask, 
was the “important report,” which delayed the earlier publication 
of the others, allowed to be kept back so long ? and why were other 
reasons not given for the prizes besides that of the steam cultivator ? 

Among the judges for the steam ploughs, or steam cultivators, 
appear the names of Messrs. John Clarke, of Long Sutton, and 
George Shackel, of Earlsley Court; and yet further on a remark is 
made about the labours undergore by the judges of threshing 
machines, who are, by deduction, said to have been engaged for 
twelve or fourteen hours for six consecutive days, and yet these 
same two gentlemen were two out of the three judges so employed. 
Surely they might have been excused from doing double duty under 
such arduous circumstances. 

It is perhaps as well, for example, to record the consequence of 
the over-zeal of one of the engine-drivers in appropriating a handful 
of cinders to prolong the chance of his employers ; but, perhaps, he was 
not the only offender in this particular. Why leave temptation like 
that in the way? His only fault was in being detected. 

The next fact is worthy of record, and, being in the report of the 
society, must be taken as being correct, though fairness to the ex- 
hibitors leads me to doubt a portion of it—three of the steam engines 
were liable to burst at any moment! In the face of an assertion like 
this, 1 think it the duty of each exhibitor, whose engine was not at 
work on the Roodee on the show days, to clear himself from this 
imputation; and, further, for Sir A. K. Macdonald, the senior 
steward, or some one for him, to let the public know whose engines 
are dangerous, particularly when alluded to in these terms. Further, 
that eleven other engines were ordered to have their pressure limited to 
45 lb. per square inch. lf L remember anything of the rules laid down 
for exhibitors the working pressure was limited to 45 1b, so that 
such a rule was unnecessary; but there was some such orcer given, 
but the limit, if 1 remember rightly, was nearer 15 Ib. than 45 Ib. 
But, Sir, why this great caution in the show-yard, and non» for the 
farmer in his own farmyard? Perhaps these very three explosive 
boilers are even now in the hands of inexperienced drivers; and 
where is the caution now so tardily given to the agriculturist ?. This 
surely is a question demanding more inquiry than a passing one on 
the question of a prize; and the public has a right to know who has 
the * buster.” 

A recommendation in the report as to the staying and proper con- 
struction of the boilers covtalaliy deserves attention, and the point of 
the roof-stays bearing on the walls of the firebox is one that is rarely, 
if ever, attended to as it should be. There is also another recom- 
mendation, which I pointed out in my letter in your paper of 
December 25, 1857, and also noticed by “G. W.,” November 6, and 
Mr. Pinchbeck, December 11, in the same year; viz., that the 
engines “shall not be qualified to compete for the prize unless they 
are constructed precisely as intended for sale,” or, in other words, 
they must be the ordinary commercial engine of the firm. This is a 
tardy boon to the members of the society, and what should have been 
laid down as a law before the Chester meeting. 

I am still unable to ascertain why Messrs. Tuxfords should have 
the prize for the 8-horse portable engine, and not that for the 
12-horse. ‘True, the judges say that Hornsby’s engine worked up to 
its power at a less pressure of steam than the others, and that they 
were determined mainly by the “quality and design of the engine.” 
True also, this engine was fitted with link-motion reversing gear, 
and the report says that the materials were of better quality, and 
also that there were no appliances for reducing the tirebar area. But, 
I would ask, what have the judges to do with these? The engines 
were allowed within certain limits to be made for racing, and they 
might have bricks and bridges introduced ad dibitum. 1 am more 
inclined to think that Messrs. Ransomes’ cast-iron slides, slide-bars, 








and cross-heads, more fairly bespoke a commercial engine than the 
polished hand-rails or stay-rods of that of Messrs. Hornsby, or even 
their plain firebox, carrying £60 more on it than its opponent. But 
the engine of Clayton, Shuttleworth, and Co., is not condemned, nor 
is that of Messrs. Tuxford and Sons—and why pass them over? The 
slotted link must bear the blame. 

Of the steam cultivators I need not now add to my former remarks 
more than that Ricketts’ plan seems a mechanical application of 
steam power for the purpose of inverting the soil, and can be readily 
adapted to pulverising it when required. ny a 

I now come to the threshing machines. My original proposition 
of self-acting points in place of discretionary awards seems to have 
had some weight in certain quarters, for a machine for re-separating 
the tail corn from the best grain, or rather extracting any not 
separated, was used to test the perfection of the dressing, as also was 
another to see what grain was left in the chaff. I do not know the 
principle on which the judges acted, but I would suggest that each 
machine should be assumed perfect, and a certain quantity of best 
grain taken from each and tested, the imperfect or tail being weighed, 
such weight being negative, and subtracted from the number de- 
noting perfection; so with the tail, the best grain in this case being 
the negative; and with the chaff, cavings, &c., the grain and seeds 
being debited to contra. Time also, as I said before, is an important 
element to the farmer; he requires a fair day’s work, and this, 
though tabulated, does not seem to form an argument pro or con. 
The dynamometer test is self-registering. Clean threshing is discre- 
tionary, as are also unbroken grain and straw, excellence of work- 
manship, and bility. 

The judges think it “superfluous to say that they scorn utterly any 
charge of partiality,” but still add that it was not they but “the 
system itself” which awarded nearly all the prizes to one firm, 
which system they explain to be “the greatest number of points ob- 
tained for different orders of work, and for the excellence and quality 
of work.” To this “system” and the interesting explanation I shall 
revert shortly. Whether it was fair to assume that the same points 
of excellence were attained by the machines in the several classes by 
the same firm is a reasonable matter of doubt: true, it may have 
been; but the judges acknowledge to have assumed this. 

I have met with farmers and others who assume to be able to tell, 
by looking at a machine or implement, whether it is fit for the work, 
and can decide at shows by inspection only [see the letters relative 
to the decisions of the Aberdeen meeting of the Highland Society]; 
and how far this was allowed to operate at Chester I cannot say ; 
but certainly the “ remarks” on the several machines—tables 6 to 11 
—seem very like the same conceit, as the following quotations will 
show: —“ Driving-wheel for horse-works misplaced, general arrange- 
ment not good, and attempts to do too much for power.” ‘A strong, 
useful machine, but too heavy.” ‘“ A well-arranged machine; spring 
bars to regulate the shoe good.” ‘Oscillation considerable; the 
arrangements for sacking and dressing intricate.” “ Unsteady in 
work ; complex in straps; separations indistinct.” ‘ Vibrates too 
much ; riddle’s space confined.” ‘General arrangement not good ; 
a somewhat mistaken attempt at great simplicity.” ‘‘ Blowers and 
elevations awkwardly placed.” ‘‘ Complex in gearing ; riddles good.” 
“General arrangement defective ; riddle surface small.” “ Riddle 
surface very compact, with great simplicity.” “‘ Everything in har- 
mony ; slides slipped, causing the riddle to choke; in barley-dress- 
ing, the riddle uttered too fast for the hopper.” |N.B.—The prize 
machine!!] “Much gearing and passing of corn to riddles; good 
spring-bars and shakers.” ‘The shaker is defective ; too quiet.” 
“ Worked admirably, but we did not patronise it much, as we found 
it to be nearly a copy of Messrs. Clayton and Co.’s machine.” “ The 
large shoe without spring-bars causes great oscillation.” ; 

I will just direct attention to the report of the prize machine. The 
slides slipped! Whatslides? and is this true? Say, rather, that a 
board, which was subsequently cut, was the cause of choking, owing 
to the riddle boards working too near to one another; and yet the 
other machine, which worked so admirably but was not “ patronised 
much,” is overlooked. 

Now for the “system.” Clean threshing, ‘excellence of work- 
manship, power, and price, are each represented by 100; clean dress- 
ing, clean shaking, and cavings free from corn, have 70; chaff free 
from corn, and corn uninjured, have only 50 allotted to them; while 
chaff free from cavings, chaff free from seeds, straw unbroken, and 
portability, have to be content with 20 points. To my thinking, 
clean threshing, clean dressing, and the other duties of the machine 
for the farmer’s use, are equally as important as portability; while 
excellence of workmanship in a show machine is not worth attention ; 
and power and price bespeak their own argument in sales. But, 
assuming that the points or divisions are all necessary elements of 
the competition, it will be curious and instructive to see how far an 
alteration of the numbers representing perfection will change the 
relative positions of any of the makers. The following table shows 
this, the perfection number being retained at 50 for each class, and 
the judges’ proportions maintained :— 
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Here, then, we have Clayton and Co. with 542 points (discarding 
the “ excellence” column, which is not filled up); pare and 
525; Ransomes and Sims, 523; Humphries, 503; and Foster, 500, in 
wheat; and in barley award, Ransomes, Clayton, Garrett, Hornsby, 
and Foster are alike 250; Hart and Gibbons, 225; Holmes, 220; 
and Humphries, 215. The judges’ report gives— 

Clayton and Co. Wheat, | Barley, = Total, 1,037 (above 792) 


Hornsby and Son, ee ae 1,018 (above 775) 
RansomesandSims, ,, 663 ,, 335 998 (above 773) 
Humphries, pa - 302 966 (above 718) 
or, as my figures would stand, adding in the “ excellence” figures— 
Clayton and Co. .. «2 oc oo oc oF oe S888 
ee eee ee ee 825 


Ransomesand Sims .. «. «+. «+ «+ «- 816 

Showing a difference of only 1 per cent. in favour of a machine which, 
according to the judges’ own report, “‘ choked” on trial, and of which 
the “hopper,” to speak plainly, also “choked ;” “everything in 
harmony,” as they say; perhaps so, and requiring the most careful 
nursing and delicate attention. I have before touched upon the very 
unfortunate “ harmony ” of some of the decisions ; but when farmers 
(for such I presume these judges to be) set themselves up as judges 
of mechanical appliances and critics of “ powers,” it is time to look 
around. One machine teo complicated! another aiming at too great 
simplicity! ! It certainly occurs to me to ask myself, what is the 
standard of perfection set > by these men, and whence comes it ? 

I do not know these gentlemen, and therefore am unable to answer 
these questions satisfactorily to myself; and, without recording the 
rumours that have been cur_-nt on this matter—which are doubtless 
as untrue as rumours usualiy are, and without attributing an un- 
worthy motive to any one—yet, when we see three prizes given to 
one firm, all based upon this one trial, which was as faulty as any at 
the Chester meeting, and the result as unsatisfactory, then I main- 
tain, we—that is, the implement makers and the public—have a right 
to demand self-acting and self-registering tests, free from all interests 
and all influences. I repeat, I do not impute dishonour to any; but 
I would advise those three gentlemen whose names are appended to 
the report to inquire as to the actual working of the several machines 
in competition at Chester, since they left the show-yard; they will 
thus gain some practical information which will be of service to them 
at some future time. The very table, No. 8, where the power is not 
tabulated to more than “the large makers,” bespeaks a partiality, 
or, rather, an opposition to their more humble brethren; and the 
whole “system” of adjudicating prizes wants amending. It is the 
abuse of the prize system, and not the system itself, which is wrong. 

Before concluding this long letter, 1 would point out an assertion 
in the report: “The machine (Rickett’s) advances about 20 ft. per 
minute, the shaft making 75 revolutions, and the tines or cutters 
attached taking a slice 4} in. wide X 6 in. deep X 7 ft. in breadth. 
At this rate, 914 poles per hour, or about 5} acres per day would be 
Se. Supposing the engine to move in an uniformly straight 

ine for 10 hours, we have 10 hours X 60 min. X 20 ft. per min. X 
7 tt. wide = 84,000 square feet per day of 10 hours; 4,840 square 
yards X 9 = 43,560 square feet per acre, or less than two acres per 
day. Does this small error arise from the judges’ new rule of three 
square feet to a square yard? and are ail the calculations based on 
the same arithmetical progression? ‘They have proved themselves 
quick enough at figures for the time they have taken to them. Pro- 
fessor Wilson’s name stands to this figuring, with those of Messrs. 
Clarke, Druce, and Shackel. 

I shall shortly revert to other topics bearing upon these agricul- 
tural exhibitions, and exhibitions of agriculturists. 

IMPLEMENT MAKER. 





PLOUGHS AND PLOUGHING.—RULES AND PRIZES. 


Str,—Lately—that is, within the current month, and in the far 
north was a so-called contest between wheel and swing ploughs— 
the swing ploughs at home, the wheel abroad. I need not occupy 
your pages with how the field had been nicely rolled with a heavy 
roller, nor that it was carefully selected to ensure a trial ; but although 
the field included the ploughs of Ransomes, Howard, Hornsby, and 
Page, as the English champions, they were opposed by the Scotch 
prizeholders, Taylor, Ponton, Law, Gray, Allan, Finlayson, and 
others, and were really distanced. The local paper says, “Our Eng- 
lish friends bore their defeat manfully.” 

How was it that the English were compelled to put up with defeat ? 
And this brings me to the point on which I would ask the opinion of 
others. The coulter of the Scotch ploughs fell nearly perpendicular, 
in side elevation, from the beam; but in the front view they were 
observed to be “set,” and come over far to the furrow side of the 
plough, and then go back from that point to the share. 

Again, the Scotch ploughs are made so as to lie considerably lower 
on the furrow side than on the land side, so that the inclination of 
the coulter is increased. The consequence is, that while the furrow 
cut by the English plough may be said to be a rectangular slice, with 

{> 





the cut at a right angle with the floor, which is also left level, the 
Scotch cut is angular, and may be said to be only 9 X 5 in the slice. 

Where the rule given says that the cut shall be 6 inches deep, I do 
not suppose that any quibbling shall make it permissible to measure 
the angular length of the side, which is as much the depth as the 
hypothenuse of a triangle would represent the side of a square. I do 
no seek to criticise their system, but a vertical measurement of five 
inches stands for six inches on the crested slice. What is ploughing 
in its beauty and integrity? Is the rectangular, or is the pointe 
slice? Is the level floor, or is the rugged floor? In a question of 
draught, the sectional area of the furrow will be the criterion; but 
which is the most finished and most approved? In a word, will the 
judges at the ensuing Warwick meeting allow a crested slice, or must 
there be a vertical coulter cut and rectangular furrow? 

This brings me to point No. 2—the prize sheet of the Royal Agri- 
cultural Society :— 
No. * Prize. 


For the class of Ploughs .. eo oe £40 
3 do, Harrows .. ee eo 20 
4 do. Cultivators oe oe 20 
&e, &e. 
Now, Sir, if you please, what is the class of ploughs? We have 


pony ploughs, one-horse ploughs, two, three, and four-horse ploughs, 
as swing ploughs, ploughs with one wheel, wheel ploughs; we have 
double furrow ploughs, ‘‘double tour” or drill ploughs, subsoil ploughs, 
paring ploughs, &c. 

Now as to harrows. There are the heavy, medium, and light of 
each kind; the regular field harrow in its modifications; the chain 
harrow, the quoit harrow, the drill harrow, and the potatoe or saddle 
harrow. 

In cultivators—there are several, such as Samuelson’s digger—but 
I presume this to mean scarifiers, grubbers, pulverisers, cultivators, 
scufflers, eradicators, &c. &c., varying in price from about £16 each 
to £2 10s. 

I think that some classification is necessary, and that each sub- 
division of each class should be given, in order that it might be 
known for what purpose each impl t was intended. Is a plough 
working only at 12 to 14 in. below the surface to be compared with a 
surface parer ? 

There is yet time to profit by the hint given to the English plough- 
makers in the north. First, decide what is the criterion, and then 
act upon it. If the Scotch plan of culture is not wrong, put the 
Scotch ploughs together in one class, and I will venture to predict 
fine piece of work for the criticism of the judges. , 

Now, Sir, 1 must thank you for the space allowed me for this 
letter, and hope by “ ventilating tillage” to find out what is really 
the aim of steam culture. Ww. 

March, 10th, 1859. 
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THE TUBULAR SYSTEM. 


Sir,—Having been a subscriber to your valuable paper from its 
commencement, would you do me the favour of inserting the follow- 
ing, I think, interesting information? : 
Seeing in your paper of 25th February, 1859, an account with 
sketches, of Mr. Charles W. Williams’ patent, I beg to say that in 
the months of January, May, and June, of the year 1855, I made a 
series of experiments on precisely the same plan mentioned, that is, 
of inserting screws in the tubes of multitubular boilers. The first 
experiment was with a small locomotive boiler, made for the special 
purpose, with ten 13 tubes, 17 in. long. The system of trial was 
by burning a certain number of feet of gas in each experiment,"and 





the screws made such an improvement that I made a number of 
experiments on a large locomotive boiler, with forty-eight tubes, 2} in. 
diameter, 6 ft. 3 in. long, and my idea was also to apply them to 
large flue and Cornish boilers. 1 intended to make them of boiler 
plate with a flanch, and to rivet to the inside of flue, so as to make a 
perfect good stay and prevent collapse, as shown in enclosed sketch. 
I enclose you also one of the small screws used in the first experi- 
ments for your inspection, and shall be glad to give you any further 
information you may require. _ JOHN BONNALL. 
Spittlegate Ironworks, Grantham, March 16, 1859. 





HYDRAULIC GOVERNOR. 


Srr,—I should feel obliged by your opinion on the enclosed sketch, 
which, as you will perceive, 1s in- 
tended to represent an apparatus for 
regulating the supply of steam to 
the cylinder of an engine. ; 
Ais a small cylinder containing 
water, with a screw B (similar to 
those used in propelling vessels), the 
boss of which is attached toa rod C; 
inside the hollow spindle D, at a point 
higher up the rod C, a slide E is fixed, 
which gives motion to the lever F by 
means of its forked end. A balance 
weight G is fastened to the top of C, 
motion is given to the spindle D by 
means of a pair of bevel wheels 
worked by a horizontal spindle and 
pulley, driven by strap from crank 
shaft. Would not the screw be found 
to raise and lower itself according to 
the speed of the engine, and thus 
be made to open or shut the throttle 
valve as required ? J.C. 
March 14th, 1859. 








PATENT TRIBUNALS, 

Sir,—In resuming this subject, I am desirous of presenting the 
question of the construction of the specification under another 
aspect. I am thoroughly convinced that the chief defect of the 
present tribunal, and the first point to be secured in an amended 
tribunal, is an efficient means of construing this document at 
the outset of all legal proceedings. And this strong conviction must 
be pleaded as my excuse for trespassing so far on your space. 

In addition, then, to what has been said as to the mental 
qualification of the judge, it is equally important that he should have 
the opportunity of applying the strength of his mind én all its /resh- 
ness to the consideration of the terms of the document. Every one 
who has had any experience in the composition of language required 
to be exact enough to convey distinctness of ideas, and, at the same 
time, comprehensive enough not to preclude a required latitude of 
construction — every such person knows how much mental ex- 
haustion is produced by the preliminary efforts which are necessary 
to place the ideas intended to be conveyed on a right basis. 

t will thus be readily conceived that there is a great difference 
between entering on the task of construing a document when the 
mind is jaded, and in a considerable degree exhausted, by previous 
exertion in dealing with vexed questions ancillary to the main 
points therein, and entering on the same task with the mind fresh 
and vigorous, unbiassed and expansive, ready to develope its full 
powers, and apply its whole energy to the work. 

But the point now contended for will also appear the more clearly 
by considering that, strictly speaking, the construction of the speci- 
fication by the court at the outset is the only legal mode of pro- 
ceeding. The present system, which has grown up by degrees, is, in 
this sense, a departure from the law. 

It is plain that the terms of the specification form part of the 
grant as really as the terms of the letters patent. The one defines 
the nature and limits the extent of the right so as to protect it as 
property, and the other defines the nature and limits the extent of 
manufacture to which the exclusive right applies. 

Henec it follows that the latter, being the distinctive part of the 
particular grant of letters patent, should have the meaning of its terms 
settled by authority before the right can be properly dealt with. 

But what is the ordinary course of proceeding? It is to postpone 
the construction of the specification to the consideration of the 
evidence and argument in support of two conflicting suggestions on 
the science of the case. Is this according to the law? Is not the 
patent granted on the terms of the document simply, and does not 
the present practice involve the admission of some addition to the 
document? But the natural and more legal course is to construe 
the document by itself in the first instance, and then to try the 
suggestions pro and con. in the light of such construction. 

The case of Elliott v. Turner and others is instructive on this 
point. In this case it was settled that ‘the words of a specification 
are to be construed according to their ordinary and proper meaning, 
unless there be something in the context (which may be explained 
by evidence) to show that a different construction ought to be 
made.” 

Now this seems to imply that the interpretation of technical 
terms should follow the grammatical construction of the document. 
And it would strike a plain man that this is the natural and there- 
fore right course of proceeding. Still this point of construction in 
the present case was not arrived at until the case had reached a 
Court of Error. Why not? it may be asked. Because the specifi- 
cation as presented to the mind of the judge was clogged with 
ex parte exaggerations, legal and scientific, to a bewildering extent. 
The subject-matter of the patent was of that class which is always 
liable to be attacked by ad captandum arguments before a jury. 
It was a patent for merely a new combination of old elements, and 
came in for its full share of this kind of treatment at the 
hands of the opposing counsel, who was eminent for his rhe- 
torical powers. The result of this mode of trying the case 
was, that the judge (probably in a state of mental exhaus- 
tion) interpreted an important phrase ungrammatically. The 
pivot on which the phrase turned was the meaning of the little word 
“or,” and the judge was unfortunately led to put an artificial instead 
of a natural construction on the word, and thus to interpret the 
phrase, and with it all the parts of the document governed by it, in 
@ sense which might be true under certain circumstances, as if it 
must be the true sense always. 

_, It is true the court restored the construction of the document to 
its proper footing — but at what expense to the parties ? The solicitor 
for the defendants told me that it cost them a thousand pounds to 


” 


get a construction of the word “ or” in the specification. And yet, 
what person moderately acquainted with English grammar would 
fail to regard it as a disjunctive particle, as the court eventually re- 
garded it? There is no doubt the judge would have done the same 
had his mind been free to apply itself directly to so simple a point. 
Hence the mischief of the system which interferes with the free 
exercise of the judicial mind on the language of the document con- 
sidered simply as ordinary language. 

It is very important to observe, how distinctly in this case the 
court seems to have separated the construction of the language of 
the document per se from the interpretation of the same, as deter- 
mined by the facts, plainly implying, as it appears to me, that the 
right course for the judge to take is to settle the meaning of the 
document grammatically, and then to consider the facts which may 
give a special meaning to the important words. The court held that 
“ the interpretation which the learned judge put upon the specifi- 
cation was not correct unless the facts were such as to lead to it; 
and those facts were for the determination of the jury.” The court; 
also defined “ facts” to mean “ facts properly in evidence, and with 
reference to which the patent must be construed.” 

Instead of this, however, the judge seems to have accepted the 
alleged facts as put by the evidence for the defenee, and to have 
looked at the document through this medium. Whether, therefore, 
we look at the reason of the thing, as a plain man would, or regard 
the point as presented by a learned court of appeal, the conclusion 
appears to be the same in principle. The ordinary grammatical 
sense of the document's language must be first settled, then the 
technical sense of particular words may be determined by reference 
to scientific facts; and lastly, the whole meaning of the document 
may be concluded by the proper adjustment and combination of the 
grammatical or ordinary, with the scientific or special construction 
of its language. 

e Whately, in his introduction to the “ Elements of Logic,” refers in 

strong and clear terms to the “waste of ingenuity and frivolous 
subtilty of disputation” caused by the schoolmen “ utterly mistaking 
the true nature and object of the science; and by the attempt to 
employ it for the purpose of physical discoveries, involving every 
subject in a mist of words, to the exclusion of sound philosophical 
investigation.” 

He also adverts to the absurdity of supposing it possible to deter- 
mine all questions by the mere rules of logic. He says, “Such a 
system of universal knowledge as should instruct us in the full 
meaning or meanings of every term, and the truth or falsity— 


certainty or uncertainty—of every proposition, thus superseding | 





all other studies, it is most unphilosophical to expect, or even to | 


imagine.” 

But he says this, not by any means to depreciate the value of 
logic, but to clear it from the charge of extravagant pretension, and 
to lead to a right conception of its exact province. The point, however, 
in aid of which I have referred to his well-known work is, that in 
ascertaining the meaning of any written language, it is essential to 
know how to separate the process of analysing the meaning of the 
language itself from that of determining the meaning of particular 
words. This point will be readily understood by the aid of the 
following apposite illustration adduced by Whately: “No arith- 
metical skill will secure a correct result to a calculation, unless the 
data are correct from which we calculate.” 

And as the rule in arithmetic is not to be confounded with the 
data, so the language of the specification is to be kept from confusion 
with the special facts to which it is to be applied. 

Witu1aM Spence, Assoc. Inst. C.E. 

50, Chancery-lane, London. 





LOCOMOTIVE IMPROVEMENT. 


Sir.—The half-exhausted subject of inside and outside cylinders 
will probably receive its general solution in the ordinary course of 
practice, without much assistance from the argumentation of parti- 
sans and others. It is remarkable that, at this time of the day, 
thirty years after the ‘ Rocket” was started, locomotive engineers 
should continue so much at variance im their practice in the matter 
of the position of the cylinders. The truth is, that when they get a 
thing to answer their purpose, they keep it, knowing very well that 
there is a heavy expenditure incidental to changes of system, and 
that it is better to bea safe man—who never makes a mistake—than 
to be tainted with the curse of change and experimentalism. 

Now, Sir, I beg to suggest to you and your correspondent “ Crank 
or no Crank,” that it does very little to advance the discussion to 
parade the proficiencies of individual engineers, on the one hand, or 
to quote the fuel-consumptions on their respective lines, on the other 
hand, without offering at the same time an analysis of the circum- 
stances of the lines: as to section. plan, traffic, lands, and speeds. 
lor will it do for you to quote the fuel-consumptions of different 
lines, without at the same time telling us how such figures are arrived 
at. Now, on most lines, the North-Eastern and the Great Northern 
being perhaps the chief exceptions, there is a large proportion of 
coal consumed as fuel in the locomotive engines; and on some lines 
the coal is submitted to a process of condensation in the supposed ratio 
of its mechanical efficiency to that of coke; on others, in the 
financial ratio of its cost to the cost of coke; and when we learn 
that coal costs 4s. a ton in Glasgow, 16s. or 18s. in London, and 
7s. in Newcastle—coke costing at the same places above 2Us., 24s., 
and 10s.—it will be apparent how, by a financial hocus-pocus, we may 
statistically prove anything we desire. 

That the machinery-friction of inside cylinders is greater than 
that of outside cylinders is undeniable; but, then, the former run 
more steadily than the latter on the rails. Ah! I forgot: you can 
balance the machinery by counterweights in the wheels. That is a 
new light; and, if so, then the outsides have, so far, the best of it. 
But, then, you cannot place your outside cylinders so comfortably as 
the insides; and for strength, compactness, and solidity of frame 
the insides have undeniably the best of it. Then, again, your outside 
cylinder is exposed, and heat radiates from it; the inside is, or may 
be, inclosed in the smoke-box ; and, as engines are now made, the 
insides, notwithstanding their greater machinery-friction, appear to 
have the best of it, as compared with the outsides, in work done. 
You can also place an inside cylinder engine better on its wheels 
than an outside, because, with the former, the cylinders lie clear of 
the wheels; in the latter they do not, and must be pitched forward to 
clear the leading wheels, which is a grievance. For six-coupled 
engines this characteristic of outside cylinders is most inconvenient, 
as it incurs a monstrous accumulation of weight in front, and an in- 
jurious deficit behind. But now they are getting into the way of 
Geting the after-part of the engine with tons of cast iron foot-plates, 
to bring up the weight behind; and it is not at all a bad plan. Of 
course, this addition is something more to be drawn, and consumes 
power; but a ton of cast iron stowed away behind the firebox does 
not want so much power to draw it as a ton weight of a carriage. 

If you have a straight line to run upon, an inside cylinder will do as 
well as an outside; if you are on a liae with sharp curves, an outside 
does best. Let “Crank or no Crank” ponder upon this:—What 
kind of railways are those which adhere to inside cylinders, and 
what kind adhere to outside? Herein, if I am not mistaken, he will 
unravel the mystery of insides and outsides—the ins and the outs of 
it. Let him “ventilate” that again. Sweer Briar. 

March 22nd, 1859. 





SILICATISATION, 


Srr,— I observe in your journal of last week a paragraph on the 
subject of preservatives for stone, in which it is stated that Mr. 
Szerelmey’s experiments on the Speaker's Court and elsewhere on 
the Houses of Parliament for the purpose of preserving the stone 
from decay, are described as silicating, and are also stated to be 
accepted by the authorities as satisfactory. 

I have yet to learn and I cannot believe that the experiments of 
M. Szerelmey upon the Speaker's Court are accepted by the 
authorities as satisfactory. Neither has the process referred to any 
claim to silicating the stone at all. On the contrary, the only process 
that I can ascertain as having been patented by M. Szerelmey in 











this country for such purpose bears date 2nd January, 1857; 
and in his specification, dated the 2nd of July in the same year, he 
claims as his invention the application—a mixture of water, blood, 
ground bricks, powdered copper slag, powdered iron slag, argillaceous 
earth, and carious matter produced from milk; also, a mixture of 
gas tar, or linseed oil, or resin, or asphalte, with hydraulic lime, 
lint, and calcined flints, boiled together. 

I beg to enclose a copy of the specification referred to for your 
satisfaction, and leave it with yourself and the public to 
draw your own conclusions how far such a process deserves 
the term of “ silicating,” and I await the test of time to prove 
the efficiency or otherwise of such a procesg when applied. I 
should not have troubled you with this, but the question is one 
of public interest, and one in which a claiming to be the inventor 
of a process for preserving stone by the application of sili- 
cates. I am deeply concerned in the result, and only desire that 
we should none of us be misled by statements and representations in 
which there is no foundation. FREDERICK RANSOME. 

Ipswich, 24th March, 1859. 

[The following is an abstract of the patent of M. Szerelmey, dated 
2nd January, 1857:—This invention has for its object improve- 
ments in preparing combinations of materials for rendering walls 
and other structures waterproof. For these purposes what may 
be called improved Greek cements are produced m the followin 
manner :—About 12 gallons water, 2 gallons blood, 25 Ib. groun 
bricks, 12} Ib. powdered copper slag, 124 1b. powdered iron slag, 
16} 1b. argillaceous earth, and 6} 1b. caseous matter (produced 
from milk). These matters are boiled together for about two 
hours, and this is called compound or preparation No. 1. In order 
to prepare another or second preparation or compound the follow- 
ing matters are employed :—About 10 Ib. gas or coal tar, or some- 
times in place thereof linseed oil; at other times resin or asphalte 
— 6} lb. hydraulic lime, 6} Ib. grit, and 64 Ib. calcined flint. 
These matters are boiled together in a suitable iron pot for about 
three hours ; they are then, by means of an iron ladle, transferred 
toa second iron pot, insuch manner that the air may come freely in 
contact, and after the mixture has been allowed to cool it is again 
boiled until it spontaneously bursts into combustion, and after it 
has burned for a very short time the fire is extinguished by means 
of a close-fitting cover; this combination or preparation I call 
No. 2.”] 


MANCIIESTER LITERARY AND PHILOSOPHICAL SOCIETY. 


Srr,— Permit me to call your attention to several errors which have 
unfortunately crept into your impression of the 8th inst. In your 
report of the Manchester Literary and Philosophical Society | am 
mentioned as having stated that | had constructed a cannon for 
firing elongated shot covered with lead, ‘ths is a mistake; the 
facts of the case being that about the year 1818 I constructed for the 
inventor, the late Mr. John Bradbury, of this city, a rifled brass 
cannon, adapted to load at the breech, with which Mr. Bradbury ex- 
perimented on spherical (not elongated) missiles coated with lead. 

In the same report it is stated that I intend the dioptric apparatus 
to revolve; this, however, is not the case; it is the fly-w heal under 
the light apparatus which has rotary motion. 

In my letter on steamship improvement, in speaking of sails it 
ought to have been “ In any case I would recommend their adoption 
to a much more limited (not ‘ increased’) extent than at present.” 

Manches'er, March 23, 1859. Ricnuarp Roperts. 


[ The abstract of the proceedings of the society were republished by us 
Jrom the official paper, to which Mr. Roberts’ cov rections must apply. } 





OSCILLATION IN STEAM INDICATORS, 


Sirn,—I beg to intrude again upon your columns in answer to your 
correspondent, Mr. Frank Smith, who seems very anxious to set me 
right as to the cause of the oscillations in my indicator figures, 

In the first place, if his practice has extended only to the taking 
of figures at seventy-five strokes—the figures I sent you on the 
&th inst. were taken at 130 revolution (and we frequently take them 
at 180 revolutions) which,of course, makes a great diflerence. With 
respect to the adjustment of the slides, if your correspondent knows 
anything about indicator figures he will perceive from those I en- 
closed that the slide does not open too early for the great speed the 
piston travels at. 

With many thanks for his kindness in directing my attention to 
the work he mentions, I beg to inform him that the engineers of 
H.M.’s navy are tolerably well up in indicator practice, as that 
forms part of their examination, and also of their duty at sea. 

Devonport, Match 23, 1859. Wit Git, Engineer, R.N. 





Posrau CoMMUNICATION WITH IRELAND.—A copy of the con- 
tracts entered into by the Government for improving the postal and 
passenger communication between England and Ireland, vid —_ 
head, has been printed, on the motion of Mr. Ormsby Gore, M.P. 
The Post-office will pay £20,000 a-year for the land, and £85,900 
a-year for the sea service. The contract is for fourteen years. 

Give Minirary Genius rts Dur.—There are times in the his- 
tory of a nation when the lyre is hushed, and the voice of the orator 
is dumb ; when statesmanship is at an end, and the philosopher, even 
in his unobtrusive speculations, is an object of doubt and suspicion. 
When all other minds are fettered and subdued, military genius 
sometimes flashes forth, tyranny is quelled, the intellect is again 
free, and as the sunrise follows darkness, spring follows winter, as 
the most lovely and luxuriant vegetation is found after the burn- 
ing fluid has rolled down the sides of the volcano, so the warrior- 
mind is the magic medium by which all geniuses may be invigorated 
and refreshed, awakened and made bold. You may reverse the pic- 
ture. Genius in arms may destroy as well as create and revive; but 
remember it is genius still. It may thwart your cherished plans, your 
generous aspirations, your liberal and enlightened progress ; but in 
this, as in other departments of intellect, of science, and art, the hero 
of to-day may be eclipsed by the hero of to-morrow. If truth and 
justice, honour, patriotism, mercy, and forbearance accompany the 
more powerful and original soldier mind, moral weight and force will 
be added to military power and skill, and right will ascend triumphant 
from the ashes and desolation of years. Napoleon seemed to be the 
very pinnacle of human intellect and capacity as a soldier. He mis- 
applied his powers, and wasted his marvellous attributes. A greater 
genius, or, at all events, a genius better suited to the exigencies of 
the time, arose amongst us; and the meteoric Emperor of France 
sank into night and despair under the steady and concentrated 
splendour of Arthur Duke of Wellington. There is no paucity of 
memorials to him. He deserves all the marble and metal we have 
sculptured and cast to his honour and glory. His genius was un- 
rivalled in his own peculiar department in any age or country ; and, 
although Lord Brougham very recently at Grantham, in a spirit of 
eloquent discontent expressed his disappointment that we had 
erected statues to warriors time after time, and had forgotten the 
mighty Newton, who marshalled, as it were, the starry hosts of the 
universe, his lordship failed to remember that his own best eloquence 
would perhaps never have been heard if the sword in the hands of 
genius had not won for us at home and abroad perfect freedom of 
speech—and the great philosopher, Newton himself, might not have 
been able to ponder upon the apples in his garden, and on the prin- 
ciples of gravitation and optics—might not have enjoyed his knight- 
hood, and his mastership of the Mint—if Marlborough had not con- 
quered at Llenheim, and if victory after victory had not followed 
the march of the armies of Anne. Let us honour genius in all its 
forms—military genius among the rest. Let memorials be founded 
in honour of the heroes of the battle-tield. Let Sunderland honour 
her Havelock, the Christian soldier, and dauntless man. Let our 
homage never fail to the memory of those who have won our hearts 
by the splendour and daring of their deeds ; and who have sealed with 
their blood many of the great privileges of which, as Englishmen, 
wedaily boast, and which we now so happily enjoy.— Lecture at New- 
castle, by Mr, Lockey Harle. 
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JOHNSTON’S IMPROVEMENTS IN WORKING RAILWAY BRAKES. 


PATENT DATED 71TH AvuGuSsT, 1858. 

































































Tuis invention—a communicaton to Mr. Johnson, of Lincoln’s-inn- 
fields—relates to a peculiar combination and arrangement of me- 
chanism or apparatus for working or actuating railway brakes, 





whether by manual labour or by the direct action of steam pressure from | 


the locomotive boiler, According to this invention, the brake blocks, 
which may be suspended in the ordinary manner to the whole or any 
number of the carriages of a train, are connected to suitable brake- 
rods which are disposed longitudinally beneath the carriage framing, 
and are worked by T-headed levers, with the T piece downwards. 
The two opposite ends of the lower arms of the T piece being con- 
nected by suitable links with the brake-rods, whilst the upright arm 
of the lever is connected with a main actuating rod which extends 
from end to end of each carriage. ‘These actuating rods are coupled 





in a peculiar manner, hereinafter deseribed, ang may be actuated | 


from either end of the train. 

brakes from a small steam cylinder for that purpose fitted peneath 
the foot plate of the engine. The oppos,» ends of the several main 
actuating rods are each connected to a sea pin in the undp; side of 
an eccentric situate on each end of eacg garriage. The eccentric is 
connected by a universal joint with a hanging spindle, which is con- 
nected by a similar universal joint immediately below the platform 
or floor of the carriage to a short vertica} shaft working in a fixed 
bearing in the carriage framing. ‘To thia short vertical shaft is fitted 


It is preferred, however, to work the | 


a horizontal lever arm, which extends transversely across the end of | 


the draw bar. 


Any other mode of connection may, however, hg | 


used, which will enable the sliding motion of the draw bar to be im, | 
parted to the lever arm, and so partially turn the eccentrics. The | 


contiguous eccentrics of each carriage are connected by suitable 
eccentric straps, the rods of which are connected by a pin or bolt. The 
suspension of the spindles admits of the eccentrics being pushed side- 
ways when the main actuating rod is moved for the purpose of apply- 
ing the breaks, and the varying space between each carriage is 
allowed for by the partial rotation of the eccentrics through the 
action of the lever arm oa the short vertical shaft, in conjunction 
with the universal joints. 

Fig. 1 represents a longitudinal section of a portion of the framing 
of two railway carriages or trucks fitted with this mechanism. Fig. 2 
is a plan. 

A, A, is themain framing of the carriage, and B, B, the brake 
blocks which may be suspended therefrom in the ordinar,- manner. 
The patentee proposes adapting two pairs of brakes to each carriage, 
each pair being actuated by the links at C, Ci (Figs, 1 and 2 of my 
drawings). One of these links C is connected at one end with the 
cross bar D of one pair of the brakes, and at the opposite end of the 
lower arms of the L-shaped lever E; the other or corresponding arm of 
this lever being connected to the short link C1, which is again con- 
nected to one end of the rod F, the other end of this rod being con- 
nected with the cross bar D! of the second pair of brakes. The rod 
F is supported by a strap or bracket G depending from the under 
side of the framing. ‘The vertical arm of the J-lever is connected at 
its upper extremity with the main brake actuating rod H. This 
rod, if found desirable, may be suspended from the carriage framing, 
or supported in any other convenient manner, so as to take off its 
weight wholly or partially from the anepe and at each extremity 
it is connected by means of a coupling piece I to a pin iin the 
under side of an eccentric K, one of such eccentrics being situate at 
each end of the carriage. Each of these eccentrics is connected by any 
convenient form of universal joint to an intermediate hanging shaft 
M, which is connected at its upper end by a second universal joint 
to a short vertical stem or spindle N, carried in a suitable bearing O 
bolted to the carriage framing. 
that on imparting a rotary or partial rotary motion to the stem or 
spindle N, a corresponding motion will be transmitted to the 
eccentric K through the two universal joints and hanging shaft M 
whether such shaft M be in a perfectly vertical position, or at a con- 
siderable angle. A lever arm P (Fig. 2) is keyed on to the upper 
end of the short stem or spindle N, and this arm projects in front of 
the inner end of a slide Q connected with the draw bar R, as shown 
clearly at Figs. 1 and 2 of the drawings. So long as the distances or 
spaces between the carriages remain unchanged, the lever arms P, 
spindles N, shafts M, and eccentrics K are maintained stationary as 


regards apy rotary motion, but so soon as any decrease in the | 





intervening spaces between the carriages takes place by the shutting- 
off of the steam, or other retardation of the front portion of the 
train, causing the carriages to crowd upon each other, then the 
slides () will be pushed inwards by the heads S of the draw bars, 
and will actuate the Jever arms P, and turn more or less the 
eccentrics. The continuous eccentrics of each two carriages are 
connected by the rods and straps 'T, T, which latter tit into cir- 
cumferential grooves made in the eccentrics, the two rods being 
united by a bolt or pin, as shown, or in any other convenient 
manner. On the intervening space between the carriages being 
increased, as at the starting of the train, or by reason of a partial 
separation of the carriages, then the opposite result will be obtained, 
that is, the slides Q will be forced out either by springs for that 
purpose or by being connected to the draw bar heads, and the 
eccentrics will turn in a contrary direction. The space between the 
carriages may thus be allowed to vary, as by the turning of the 
eccentrics such variation of the space will be compensated for, which 
ig the sole object of the eccentric and universal joint arrangement. 
Phe pin i in each eccentric forming the connection for the main 
actuating rod H, is placed in the centre of rotation of the eccentrics, 
and will not, consequently, be influenced by any rotary motion 
thereof. The connecting straps and rods between the eccentrics, in 
combination with the main actuating rods of the several carriages, 
establishes a continuous communication or connection from end to 
end of the train, from either end of which the several brakes may be 
applied by moving the rods H in the proper longitudinal direction. 
The mode the patentee proposes to adopt for actuating the rods H is 
to employ a steam cylinder, fitted to any convenient portion of the 
engine or tender, and supplied with steam direct from the boiler, the 
piston rod of the cylinder being connected with the front main brake 
actuating rod of the train. Other means may, however, be em- 
ty for actuating the main brake rods, such as screws or hand 
evers, but he prefers to employ the direct action of steam ona 
piston, as described. On a longitudinal motion being imparted to 
the main actuating rod H in the direction of the arrows, the 4-levers 
and their connecting links, by being partially turned over, draw the 
brakes in each carriage towards each other, and thereby apply them 
on to the wheels. Should the coupling bolt at U be accidentally broken, 
the connections of the continuous main actuating rod H will still 
prevent the total loss or severance of the train at that point, whilst 
the consequent drag or strain on the rod H will tend to apply the 
brakes, and so intimate the fact to the guard and driver of the 
train. 


Tue Sunken Sutes at Sesasroron. — Accounts of a recent 
date from Sebastopol mention that the attempts to float the 
remaining sunken ships of the line had again failed, and that 
they were about to be blown up by gunpowder for the sake of the 
materials, 

New Prer at Lonpon Brinocr.—Arrangements are in progress 
for erecting a new pier at London Bridge, the Surrey side of the 
river. By means of this contrivance persons who land at the steam- 
boat pier will be able to pass under the bridge and ascend on the 
side of the road nearest the railway, thus avoiding the dangerous 


| crossing occasioned by the rapidly increasing trattic over the bridge, 


By this arrangement it is obvious | 


ImprovepD OrpNANcE.—Mr. W. Gosling, of Woolwich, has for- 
warded a communication to General Sir W. Codrington, requesting 
him to bring before the notice of the House of Commons the fact 
that he (Mr. Gosling) has succeeded in the invention of an unpre- 
cedented piece of ordnance, which he is anxious to submit to any 
test, with a view to its adoption by the Government. 


SiInGuLAR Freak or Ligurxinc.—During a recent thunderstorm 
in Ceylon, an explosion of upward lightning carried away about 
one-fourth of the galvanised iron roof of a store, depositing it witha 
tremendous crash in the drying yard. The fluid appears to have run 
up a couple of pillars, and, on reaching the roof, exploded and tore 
away the sheets. Three-inch nails were drawn out, and two beams 
measuring 5} in. by 8in., to which the rafters were nailed, were 
carried clean away. The sheets of galvanised iron at the edges of 
the fracture were curled round in the most extraordinary manner. 





DAVIES’ APPARATUS FOR PLANING ELECTRO- 
TYPE AND STEREOTYPE PLATES. 


PATENT DATED 31st Jury, 1858. 


ELECTROTYPE and stereotype plates have been heretofore reduced to 
the required thickness, and their backs and faces made true or 
parallel with each other, by shaving them, by passing them beneath 
a stationary cutter. From the nature of the material used in such 
plates, and in consequence of their limited thickness and strength, 
only a slight shaving or cut can be taken from them at a time, so 
that ordinarily they have to be passed beneath the cutter several 
times before they can be reduced to proper thickness, and the back 
and front of them made true or parallel with each other, thus ren- 
dering the operation a slow and tedious one to be performed. 

These improvements, a communication to George Davies, of No. 1, 
Serle-street, Lincoln’s-inn, consist in combining with the ordinary 
stationary cutter one or more horizontally rotating cutters, by which 
the plate is reduced to the required thickness, and its surfaces made 
true or parallel with each other by once passing beneath the cutters ; 
and in certain springs and guides employed to keep the face of the 
plate in contact with the surface of the bed on which it is placed to 
be planed. 
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Fig. 1 is a side elevation of the machine, Fig. 2 an end elevation 
of the right-hand end of it, Fig. 3 a vertical transverse section, and 
Fig. 4 a vertical longitudinal section, both taken through the line of 
the centre of the cutter shaft. A is the bed of the machine; D is 
the sliding bed, which slides back and forth upon the top sides of the 
bed A, and upon which the plate to be planed is placed and secured. 
It is operated by the endless screw E, working in the nut. G isa 
frame secured to the sides of the bed A at about the centre of the 
length of the bed, in which are operated the horizontally rotating 
cutters H, H!, and to which are attached the stationary cutter I and 
the guides J,J'. The cutters H, H', are secured in position and 
adjusted by set screws or other means to proper height in the arms 
K, which arms are secured to, and operated by, the vertical shaft L. 
These cutters are so adjusted m height above the plane of the sliding 
bed as to cut the plate, being operated upon to within such degree of 
its required thickness as that the cut given by the stationary cutter 
I shall complete the operation. 

When the sliding bed has completed its movement in either direc- 
tion, it remains stationary until it is started to be moved in the 
opposite direction by shifting the proper belt from its fast to its 
loose pulley by the handle V, at one end of the machine, or by a 
similar handle at the other end, according to the direction in which 
the bed is to be moved. This stationary position of the sliding bed, and 
the starting of it in a contrary direction by the hand of the operator, 
is rendered necessary in order that time may be given to put on the 
plate to be planed, and to take it off when planed without requiring 
the constant and close attention of the operator that would be re- 
quired if the movements of the sliding bed were automatically 
governed. W is a semicircular band attached to the back of the 
frame G, upon which is placed a series of springs X, to bear upon 
the plate being planed. The plate is kept in position ame peessed to 
the sliding bed (after it has been operated upon by the rotating 
cutters) by the guide J and roller Z, to hold it to be operated upon 
by the stationary cutter 1, and is pressed to the bed to keep it 
straight and level after passing the stationary cutter by the roller a 
and guide J', The vertical shaft L is operated from the driving 
shaft C, by the belt ¢ running over the pulleys d and e. 


Licut witnovr Herar.—A correspondent of a contemporary 
writes:—In the late rapid advance of the science of chemistry we 
may reasonably expect that the day is not far distant when we may 
discover a mode of producing light without heat, or flame as in the 
glow-worm, millipede, fire-fly, &c.; and also a composition which, 
applied in a liquid and cold stata, shall become hard and more brilliant 
than the finest marble, as we know is the case in the covering 0 
snails and shell fish—as the pearl oysters, &c. The utility of these 
discoveries would exceed anything lately made in this science. The 
first might be used in dangerous mines, powder magazines, holds of 
ships, &c.; the latter to cover with a most beautiful and durable 
coat articles of furniture, boxes, book-shelves, &c., and out of doors, 
water-shoots, pipes of various kinds, cisterns, sides and bottoms of 
ships both inside and outside. (Query—What are the component 
parts of the luminous matter of the glow-worm, and of the beautiful 
common yellow snail shell which vies with china in brilliancy and 
lightness ? 
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TO CORRESPONDENTS. 


Notice.—Five volumes of THE ENGINEER may now be had ready bound, Vols. I., 
II., IV., V.,and V1, price 18s. each ; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

*,* It is advisable for correspondents to give initials rather than general signa- 
tures, as * Constant Reader,” “ Subscriber,” dc. dc. 

*,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, &c., to send their naimes and addresses, 
to which, after publishing their inquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

C. E. F.—Muntz’s yellow metal is, we believe, composed of 50 parts copper, 
403 zinc, and 33 lead, The composition under the original patent was 
60 copper and 40 zinc. You should apply at the Works, Birmingham. 

Tosacco Macainery.—If “CC. J.” (Oldham) will send his address we will 
vorward him letters which have been sent us on the above subject. 


BALL CASTORS. 

(To the Editor of The Eagineer.) 
$1r,—I see in your impression of last week that Mr, Edward Simons, of 
Birmingham, took out a patent in July, 1858, for ball castors. Will you 
allow me to inform Mr. Simons, through the li of your valuabl 
journal, that I made ball castors some twelve months before his patent was 
taken out ? WititaM BuTLin. 

Northampton, March 21, 1859. 
INCLINED PLANES. 

(To the Editor of The Engineer.) 
$1n,—I hope the following will be satisfactory to “‘V. P. :"—Let the weight 
W hang by a rope or chain E, not from a point, but from the side next A of 
a drum, fixed on the axle of the pair of wheels D, and turning with them ; 
the length of rope wound round the drum when at C, the starting point, 
being = AB, the height st the other extremity of the incline. Let the radius of 


R AG, Then, whatever 


space D moves from C, the rope will unwind a space in proportion as 
AC : AB, so as to keep W in the level line. And the apparatus will be 
balanced in any position, except by the weight of D. This can be obviated 





the wheels D =Rand rod of drum = r. Thenr must = 


by using a weight F = D = to counterbalance it. Or, by increasing ra 


little, so as to make a small portion of W itself the counterpoise, r 
D)\ AB 
-_ e+? 2) oo 
then = R( w) xe 
Thus, in the case “ V. P.” supposes, if D weigh 1 ton, r = R(1 + 4, 
¥i% = 448, or if R= 20 in., vr 11 in., or, by the first arrangement, 


ey Fs ee , ; 
r =R 9; 3 10 in., and the weight F must be § a ton 








Either way, W will be moved along freely without loss of power, and will 
remain balanced at any point. But if the weight F be not used, its path 
will not be quite level, but slightly descending towards B. The fall BG being 


= 0 AB = py X 50 = 5 ft on the whole length. 


The weight F will also prevent D from slipping on the rails when steep. 
Without it, straps stretched from A to C, fast at the ends, and with a turn 
round each wheel, or else spur-wheels and racks would be necessary. 
Another pair of wheels can be attached to make a steady carriage. 

«Jj. B.’s” answer is correct only on the supposition that W is held by a 
man or a friction brake on the carriage, and is lowered thereby. In this 
case work is done, as ‘‘J. B.” says, as if W really ascended. The whole 
22,400 Ib. x 50 ft. = 1,120,000 ft.-lb. in the case supposed are really expended, 
but are absorbed in the wearing and heating of the friction-brake, or of the 
animal bone and muscle, the same as when a weight is lowered from 
a crane. 

Glasgow, March 22, 1859. —— 

(To the Editor of The Engineer.) 

Sir,—Supposing your correspondent ‘‘V. P.” is enough of a mechanic to 
know that no body can remain at rest if its centre of gravity overhangs its 
base ; such being the case, I presume the annexed diagram will (without the 
aid of either arithmetic or algebra) clearly show that, whether the sus- 
pended weight be 1 ton or 20 tons, his truck would remain stationary 
wherever placed on the inclined plane, and require no more power to remove 
it than on a level plane. 


D 


en 


cc 
A, B, inclined plane ; C, D, perpendicular through centre of wheel; E, F, 
through centre of wheel, and at right angles with inclined plane ; G, per- 
pendicular through the intersection of E, F, with A, B, gives the diameter 
of his windlass, and at the same time shows how much the suspending rope 
is in advance of the centre of the wheel. OLD CRANK. 
Greenwich, March 16, 1859. 
FEED WATER HEATING APPARATUS. 
(To the Editor of The Engineer.) 
Sm,—In reply to your remarks on “‘ Heating the Feed Water of Steam 
Engines,” I beg to say that my views of it are these, viz.—Supposing the 
exhaust steam to be escaping from the engine at a pressure of 5 Ib. to the in. 
it will have a temperature of 230 deg. Fah. I would take the exhaust steam 
through a copper tube, say 8 ft. long and 2 in. diameter, and enclose it in a 
casing of 4in. diameter, into which at one end I would pump the cold 
water, which after traversing the whole length of it would pass into the 
boiler at a heat I should think very little short of 230 deg. This would 
allow the exhaust steam to pass away freely and rob it of nearly all its 
waste heat. Iam sorry to find so many useful inventions patented without 
any benefit accruing to the patentees. I am to this remark from 
making inquiries of a Patent Agent for a paraffine lamp to burn the paraffine 
oil without a chimney; also respecting a jock for sliding doors ; and another 
very useful invention, a patent auger, taken from nature (namely, the wood- 
boring insect). The answer in each case was nearly alike, viz., that they 
were not manufactured in this country. H, Cups. 
Langton, March 23rd, 1859. 
DROP HAMMERS. 
(To the Editor of The Eugineer.) 
Sir,— Could you or any of your correspondents give me a description of the 
American drop hammer, or say which is the most useful hammer Be pe 
—~ 











from a steam hammer) for general smithy work sufficiently powe' 
weld a 6-in. bar. 

Newport, 22nd March, 1859. 

(ADVERTISEMENT. ] 
OSCILLATION IN INDICATORS. 
(To the Editor of The Engineer.) 

Sir, —The treatise ‘The Working of the Steam Engine, explained by the 
use of the Indicator,” mentioned in the letter from W. Frank Smith, of 
Manchester, was written for us by Josh. Hopkinson, jun., and accompanies 
the improved or we. facture, and not the description of indi- 
cator shown by Mr. Gill, as its pages clearly show the defective construction 
of the instrument used by him. 

Zuive sctting can only be properly effected by a properly constructed 


Our experience in bac ane nag bom the means of enabling us to 
e steam engine cator.—Yours respectfully, 
itannia Works, Huddersfield. J. Horxreson AND Co, 
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THE ATLANTIC TELEGRAPH. 
(To the Bditor of the Bugineer.) 
Sm,—I am glad to perceive from announcements in the newspapers that 
a company is being formed, by which there can be no doubt we shall soon 
have a working telegraph to America, as they are to adopt the route by 
Scotland, Iceland, and Greenland. You were so kind as to afford me space 
in your col for suggesting and d trating the superiority of this 
line, when certain other journals refused to do so; and I am glad to 
think you will not now deem your space to have been wasted, as there is 
every probability that the promoters of the proposed line have adopted 
their course of action in consequence of what thus appeared in your 
columns, and which I have no doubt will end most successfully. H. K 
Edinburgh, 23rd March, 1859. 
MEETINGS FOR THE WEEK. 
InstITUTION OF CiviL ENGINgERS.—Tuesday, March 29th, at § p.m., dis- 
cussion upon Mr. Jackson’s paper, “ Description of the Melbourne 
Gravitation Waterworks,” and, if time permits, the following papers will 
be read :—“ A New System of Axie Boxes, and Journals for Machinery 
without Qil,” by M. de Brussant; and “On the Permanent Way of the 
Madras Railway,” by Mr. M’Master, A.I.C.E. 

ASSOCIATION OF Honauax EnGineers.—Saturday, April 2nd, Mr. William 
Keyte’s paper, on “ The Best Mode of Producing Heavy Castings in Iron,” 
at 8 p.m. 
Letters relating to the advertisement and publishing department of this paper are 

to be addressed to the publisher, Mr. BERNARD LuxToN; all other letters and 

communications to be addressed to the Editor of Tur ENGINEER, 163, Strand, 

W.C., London, 
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ENGINEERS OF THE ROYAL NAVY. 


WE have referred on a former occasion to the memorial 
presented by the Royal Naval Engineers to the Lords of 
the Admiralty, praying for an extension of privileges to 
accord with those granted to masters, surgeons, and pay- 
masters; officers who, after a certain number of years’ 
service, are allowed to retire with superior rank. The 
memorial states that ninety-six first assistant engineers are 
now serving whose period of service exceeds ten years ; 
their promotion being greatly retarded by their appoint- 
ment in charge of ships bearing captains and commanders, 
although these ships have a master, surgeon and paymaster. 
The chief engineers, whose numbers, the Lords of the 
Admiralty have observed, “it is desirable, in every point of 
view, to keep down,” are thus kept upon half-pay; whilst it 
is estimated that from twenty to twenty-five years would 
be required for the promotion of the present force of first 
class assistants. ‘T’he allowance, too, in promotion for 
the time previously served, is not now the same in the case 
of engineers as in that, of other officers of corresponding 
rank. ‘The memorialists further state that no pension 
is allowed for the widows of first assistant engineers, 
as is the case with assistant surgeons after ten years’ 
service, notwithstanding the greater exposure of, and con- 
sequently greater mortality among the former. 

It is notorious that civilians have ever had great diffi- 
culty, on entering the naval service, in obtaining the po- 
sitions to which they felt themselves entitled. ‘The pro- 
tracted struggles by which the surgeons attained their 
present rank will be remembered by many of our readers. 
Steam and steam-engineers were looked upon with equal— 
perhaps greater—jealousy. There was something peculiarly 
repugnant to the dignity of the service in trusting the 
proud ship to the control of a mysterious agent, directed 
by swarthy landsmen whose apprenticeship had been served 
in smoky forges and noisy engine factories. ‘The craft, 
however, of such men was not a matter to be despised. 
They had already obtained a position, at least in their own 
eyes, on shore; and they expected—justly, we believe—its 
recognition afloat. They could do without the ship; but 
could the ship, in the exigencies of modern warfare, do 
without them? Whilst the Admiralty, whose instincts of 
prescriptive right were violated by the prospect of a sweep- 
ing change, deemed it wise “in every point of view to 
keep down the number of chief engincers,” after hav- 
ing been some years behind the mercantile marine in the 
adoption of the machinery which rendered their employ- 
ment necessary, it can be none the less clear that their just 
position must be recognised sooner or later, as has long 
since been done in the navies of France and the United 
States. ‘The authorities must perceive that, with the ex- 
clusive sympathies which the public are sure to impute to 
them, their further denial of claims so evidently founded 
in propriety, and so just on every ground of fairness, will 
be taken as proof of secret hostility to the deserving class 
of men by whom they are urged. At all events, if 
there could be = reason for the denial, it should be 
stated so distinctly that every one could comprehend 
its foree. In every grade of responsible service, the 
prospect of reasonable promotion is an ever-powerful 
incentive to duty. Without it, emulation is at an end, and 
exertion of every kind is checked. Ordinary duty becomes 
tedious, and disappointment brings disgust. The mercan- 
tile steam navy, which generally offers the most desirable 
engagements, absorbs the most ambitious and capable men, 
and the service is left with an engineering force such as 
that with which it was provided at the beginning of the 
Russian war. After having experienced an emergency 
which forced the reception into the service of many raw 
recruits, many of whom were railway labourers merely, 
the Admiralty, instead of correcting their error by render- 
ing the appointment of engineers more acceptable to the 
self-respect of those best fitted for it, perpetuate the in- 
justice upon the plea that many of the men thus entered 
are not qualified by education and breeding to share the 
full rank and privileges of commissioned officers. So far 
as this may be really the case, the public are likely to con- 
clude that the sooner sach a state of things is corrected, by 
raising this branch of the service to the level of honourable 
and gentlemanly appointment, the better. 


THE EXIT-WAYS OF PUBLIC BUILDINGS. 


THE terrors of a drawing-room day must have been inde- 
finitely multiplied since the advent of crinoline. If ladies 
could only hope to make their way along the narrow pas- 
sages leading to the royal presence, with much damage to 
everything tearable, when their dress was of the old pro- 





sions? The increase of liability to fracture we imagine 





portions, what must be the resultant of the new expan- | 


must be somewhat more than in the proportion of the 
increase in the square of the circumference, The accumu- 
lated disasters of such a day would furnish sufficient 
material for a five-act tragedy, if such a ponderous picce 
of amusement had not deserted this frivolous world. 

If the manner in which her Majesty receives her lieges 
does not furnish materials for the tragic muse, but rather 
provokes to dolourness jeremiads in the Times, yet her 
mode of conducting the court proceedings of the day is 
copied by her lieges in their amusements, with great preci- 
sion. Would there really be anything disloyal in a compari- 
son of adrawing-room day and a visit to the pantomime ? 
Well, on reflection we think not. But we are not going 
to Drury-lane, but rather toa smaller theatre,—or better 
still, toa provincial one. Suppose we accompany Pater 
Familias and his troop of juveniles to see * Robin Hood,’ at 
the Theatre Royal, Manchester, as a fair medium place, 
That we may still keep in vid medid, we will go to the 
upper circle, and on an afternoon juvenile day, Of course 
we must be in good time to get a good seat. The penalty 
for that is, the party must stand half an hour at the door 
amidst a gathering crowd, that at last presses on the first 
comers with a very inconvenient weight, and much ado 
there is to keep the juveniles unharmed and mammas un- 
ruffed. At last the bolts are drawn, and a tremendous 
rush takes place. Doors,—no, only one of the double doors 
is opened, and as little ‘Tom happens to be standing against 
the unopened door, he is left behind in the eddy, whilst the 
current rushes on through the narrow opening. His cries 
and struggles melt the heart of a passing Pater, who helps 
him into the current, with a chance of rejoining the ante- 
cedent units of the family group. He struggles manfuily 
up a few steps, and finds himself suddenly caught in 
another eddy, and on realising the situation, finds he is in 
the corner by the turnstile that fronts the pay box. His 
worthy progenitor has taken tickets for all of course, and 
is discovered by the young urchin beckoning and calling 
to him from above to come on, a very desirable thing 
doubtless, but totally impracticable, till the eager rush of 
the first entrants having subsided he can again struggle 
into the current and rejoin his lost party above. After a 
general muster, they hasten on, hoping to secure the good 
seat for which they left home in a scuffle, and endured half 
an hour’s exposure and squeezing in the street. But, alas, 
those eddies, and their inevitable delays, have been fatal 
to all such hopes, All the first tiers are full, and the dis- 
appointed party after all their heroic efforts and sacrifices, 
after all the tugging and squeezing of the middle passage, 
—along a narrow staircase, and tortuous ways—fatal to 
untold numbers of hoops and falls, are obliged to content 
themselves with a poor place; and but for the genial 
temper of a pantomime audience, and the irresistible charms 
of “ Sherwood Forest and bold Robin Hood,” would have 
been incapable of any enjoyment. Soon, however, the fun 
is in full tide, and the great gathering of juveniles in high 
glee. Suppose a sudden alarm of fire to be given. ‘The 
terror, the confusion, the fatality of such an accident would 
be frightful—indescribably frightful. Inevitable death must 
be the fate of a great proportion of the audience. Little 
capable of self help, they could never thread their way 
along those circuitous passages, or if they did, would soon 
block up the winding staircase, or fall headlong over its 
baluster, forming an impassable barrier ,to egress. Albeit 
the turnstile entrance at the pay box would form a most 
serious obstruction to speedy egress. 

We are not supposing fora moment that the place in 
question is worse off than others in means of egress. The 
tact is, however, nearly all public rooms, especially theatres, 
are alarmingly defective in this respect. Their means of 
departure generally are so few, so wanting in amplitude 
and directness, that a panic must ever be a fatal occurrence. 
Considering to how great an extent the means of easy 
exit have been neglected, and the numerous casualties that 
such places are ever liable to, it is only a wonder that 
more frequent and more fatal panics have not occurred. 
Toa large extent this want of exit ways may be charge- 
able on situation. It is perhaps seldom that the position 
of such a building is sufficiently clear to allow of free 
approach. Many seem fitted, by position and construction 
both, to be human traps. Even the most recent and most 
perfect structures are defective, and the new theatre Covent 
Garden is being now improved in this respect, by new 
entrances from Hart-street, and by a covered way along the 
whole of that side of the building. The new floral hall 
will also similarly much improve the building. Some addi- 
tional staircases are also being introduced into the Victoria 
Theatre, under the pressure of the late accident, and by 
direction of the lord chamberlain. Any such interference, 
however, is thoroughly inadequate to reach the evil, which 
extends much further than his jurisdiction, and much more 
widely than would at first appear. Every metropolitan 
tavern of note almost has its singing saloon,—some of them 
of large dimensions, visited by large audiences, and with 
very defective means of egress. Indeed, the policy seems 
to be to make the means of exit as narrow as possible, 
taking care of course that it goes through the tavern itself. 
Even where a wider and more direct entrance exists, it is 
generally closed after the audience is admitted, though it 
might possibly be available in case of alarm. ‘This wider 
entrance, however, is the exception and not the rule. The 
fault of site, and the desire to have the audience under easy 
control, have led to the aggravation of the evil partially, 
at least voluntary. ‘The policeman is present, it is true, but 
as the assistant of the proprictor rather than as the pro- 
tector of the public. Indeed, there is generally little room 
for complaint as to the mode of conducting such places, 
and the style of entertainment they offer is gradually im- 
proving, and has already reached in many instances a 
humanising point of refinement and excellency. A visit to 
a penny concert in a provincial town would in this respect 
astonish many a man of fastidious taste. In the cases that 


| have fallen under our notice in the roughest districts of the 


country, such a room would shame many of far higher pre- 
tensions, in the order with which every thing is conducted, 
and in the quick and unerring appreciation of all that is 
good, and in proportion that it is good. And we could tell 
of wonderful humanising infiuences that have eddied out 
of such a place, and spread over whole neighbourhoods ; 
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ially when such efforts are self-originated amongst a 
self-reliant population have they had a rapidly educative 
effect on all concerned. This, however, makes the question 
of safety that we are discussing none the more easy, 
though it affords a potent motive so to control the arrange- 
ments of this important social movement, a movement that 
is fast spreading, and will become co-extensive with the 
newly developed wants of the community, as to combine 
safety with pleasure. 

The Buildin s’ Act constructive safety of the buildings, 
but the site and the internal arrangements, are beyond any 
such control. Even if the safety of such a place is made 
originally certain, it requires keeping up, as the Poly- 
technic accident demonstrated. It is not enough to have 
staircases well constructed at first, it is necessary that a 
supervision should be kept over them that prevents deteri- 
oration. The motive of self interest, as accident involves 
public odium or distrust, has been the only guarantee for 
public safety, and this is evidently too weak to effect the 
object. 

here was some hope that the Polytechnic accident 
would have called the attention of Parliament to this sub- 
ject. Such, however, has not been the case, and something 
needs to be done to ventilate the question and to guarantee 
the pleasure-going public in the safe pursuit of indoor 
amusements. We clearly need an agency of some special 
kind for this purpose, and the more so as the age of amuse- 
ments on a large scale has evidently commenced, and 
Englishmen are no longer disposed to stick by their own 
firesides as once they did,—a good thing probably, and one 
out of which great benefit will come. Vet without some 
new and gencrally applicable means of security, the move- 
ment is fraught with danger, as we have already been 
repeatedly warned. We must have legislation on the 
subject, and a local officer to see that the laws of safety 
are not infringed in choosing sites for public buildings, or 
in carrying out their internal arrangements, especially their 
means of exit, which ought to be always numerous, direct, 
unmistakable, unencumbered, and speedy. We inspect 
weights and measures, that the public may not be cheated 
at market; we inspect food, lodging-houses, coal mines, 
schools, and every where else, except places of amusement, 
that perhaps need it more than any other place. We need, 
and must have, a local officer, who shall see to the carrying 
out of certain fixed principles in the construction of places 
of amusement, and shall guarantee the safety and comfort 
of their visitors. 


OUTSIDE AND INSIDE CYLINDERS, 


A CORRESPONDENT asks us in a half-deprecating tone if 
we consider those locomotive superintendents wrong who 
persist in the use of inside cylinder locomotive engines? We 
certainly do think so, and that by so doing they are wasting 
the money of their shareholders. We worked this question 
out some years back with a thick-and-thin advocate of 
the inside cylinders ; and the common sense of the thing, 
rather than our arguments, so forced itself on his con- 
viction that he now never, by his own goodwill, designs 
other than outside cylinders, We will now reproduce the 
argument, 

The only reasons we could ever get at for the inside 
cylinders were, first, that the nearer the alternate thrust 
and pull are to the centre of the axle, the less likelihood 
there is of producing irregular movement; secondly, that 
only in this position could the cylinders be conveniently 
stored in the smoke-box to keep ” ne warm, and prevent 
condensation. These reasons were more apparent than 
real, 

In the first place, the oscillation of an engine arises 
chiefly from want of balance of the parts in motion; and 
though this evil may be aggravated by the thrust and pull 
being at the outside ends instead of the middle of the axle, 
it is also aggravated by the increased height of the boiler 
essential to keep out of the way of the cranks, amounting, 
with a high wheel and a long stroke, to something 
perilous. 

Inside cylinders require cranked axles, and it is almost 
a with powerful engines to make a cranked 
axle sufficiently strong to be permanent. ‘The average 
duration is under three years. They begin to weaken by 
alternate springing from the very day they begin to work. 
If the cranks of an axle were straightened out to the full 
length, they would be found to be prodigiously long and 
very weak axles, and the cranking does not help to 
strengthen this weakness, We remember the case of a light 
engine built some years ago, with inside cylinders only 
8 in. in diameter, with 12-in. stroke. The first crank axle 
began to show weakness in three months, and at six 
months each had to be replaced by another, which also 
failed ; and then a crank axle was put in of the propcrtion 
used fora 16-in. cylinder. ‘There was no failure after this ; 
but it was found that to insure safety it was needful to use 
an axle nearly as large in diameter as the cylinder. But 
the friction of the connecting rods and eccentries was con- 
siderably increased thereby. 

As regards mechanical structure with inside cylinders in 
the smokebox, framings are required to resist the strokes 
of the piston. With outside cylinders the ordinary framings 
lend their aid, and the smokebox is easily enlarged late- 
rally to cover and keep them warm. And. though a well- 
balanced engine, on a good line of road, in good order, may 
keep steady, yet it is a great advantage to retain a low 
centre of gravity, and keep an engine from rocking even 
ona bad road. There is, moreover, a very great advantage 
in removing the gearing-pin from below the boiler, and 
getting it outside within sight and reach. Unless with great 
weights, we think a four-wheeled engine preferable to one 
on six or more wheels, A six-wheeled engine is liable to 
slip the drivers, especially when they are central ; a four- 
wheeled engine rarely slips. The durability of an engine’s 
wheels and the rails they run on, must depend very mainly 
on the weight. It is desirable, if possible, to distribute 
the weight over four drivers equally loaded. Still, laterally 
we had a great repugnance to four coupled wheels, on ac- 
count of the great wasteful friction involved in curves or 


unequal pathways, or in case of the wheel-tyres running 





unequally. But the experience lately gained of making 
the wheels tread upon springs within the tyres, in the 
manner of a horse’s foot, with a power of adjustment by 
the wheels slipping round in the tyres, to equalise the path- 
way, leads us to hope that four or even six coupled wheels 
may at last be made perfect in driving action, without re- 
sorting to complicated processes. a 

Weall know the difficulty of getting driving wheel tyres, 
and more especially coupled, to endure without crushing. 
We also all know what the result of attaining hard and 
enduring tyres has been on the rails. We possidly shall be 
referred, in answer to the fact, that though English engines 
are, except in the north, run with single drivers, almost the 
whole of the engines in the United States have four coupled 
drivers. But our friends in the States have a peculiar kind 
of rails, not by any means secured to the sleepers or cross- 
ties, but which shuffle backwards and forwards beneath 
the spikes that stand up half an inch above the rail edges, 
and thus the inequality of pathway is roughly equalised 
by moving to the in or outside of the conical treads. The 
enormous wear of the cross-ties under the rail-treads 
seems to indicate this clearly enough. 

Our correspondent seems to take it for granted, that rail- 
way superintendents can dono wrong. They vary, how- 
ever, in quality; and we advise him not to take for granted 
anything he does not know of hisown knowledge. Loco- 
motives are yet far from perfect; the theory of combustion 
holds out still much that has not yet been achieved. 
Several plans have succeeded in burning coal so that it does 
not smoke. We have yet to heat water in a mode that will 
not produce sediment, and thus save the blowing-off 
of the boilers and thus wasting heat; and we have yet to 
be sure of our boilers and cylinders, that all the heat may 
pass through the internal and not the external part of the 
cylinders. Some years back there was a police-magistrate 
named Sir William Addington. He gave up the berth, 
and began to eat the usual dinners essential to make 
a barrister, whereupon the newspapers made it known 
far and near that “Sir William Addington had re- 
tired from the practice of the law in order to devote his 
time to the study of it.” So also we have some superinten- 
dents on large fed of way who would do well to retire 
from the practice of locomotion in order to have time to 
study it. 


LOCOMOTIVE CONSTRUCTION, 


Messrs. Woops AND MARSHALL’S experiments, made a 
little less than five years ago upon one of the large coal 
burning engines of the North-Western line, gave but little 
promise of the economical substitution of coal for coke as 
a locomotive fuel. Burned in the same engine, 3 lb. of 
coal were required to do the work of 2 lb. of coke, 
whether that work was measured by the load taken or the 
evaporation effected. The result justified no hope of a 
reduction of the working expenses, and many even con- 
tinued to doubt the practicability of coal-burning engines. 
Subsequent experience has shown, however, that the loco- 
motive firebox is the best coke oven—that with simple ar- 
rangements all the rich gases of the coal can be utilised, 
smoke prevented, and a uniform pressure of steam be 
maintained as easily as with coke burned in the ordinary 
manner. May we not, then, reasonably hope that other 
improvements, not more radical perhaps in the changes 
which they involve, and affecting in as great degree 
the commercial results of locomotive working, will be as 
successfully carried out ? There is, perhaps, no dispute of 
the advantage of expansive working—the admission of 
hot, dry steam, at nearly boiler-pressure, cutting off at 
from one-twelfth to one-fourth of the stroke, with full and 
prolonged exhaust. When we shall have perfected the 
valve gear, so as to obviate wire-drawing, back-pressure, 
and compression, and have protected the cylinders from 
radiation, we shall have reduced the present rate of fuel- 
consumption at least 25 per cent. This is so generally 
admitted, by those who have given most attention to the 
subject, as hardly to require discussion at our hands. 

It is a fortunate circumstance, and one which should hasten 
the introduction of the improvements in question, that they 
involve comparatively little change in the existing structure 
of the locomotive, considered merely as an arrangement of 
mechanism. One of Hawthorne’s, or Beyer, Peacock, and 
Co.’s express engines might be adapted to burn strong 
Lancashire or Hartley coals, its valve gear arranged to 
secure the best conditions of expansive working, the valves 
being also made to move with little or no friction; and it 
might be provided with superheating apparatus for the 
steam, and a feed-water heater—all without sacrificing its 
general arrangement, or, to any considerable extent, that 
of either of its principal details. At the same time, we 
believe that many changes of construction will be gradu- 
ally introduced in adapting the locomotive more fully to 
distinct branches of service—changes which will in some 
cases simplify its gg gn and render it easier upon 
the permanent way. The general character of the dut 
performed by locomotives is gradually changing, the goods 
traffic, which was formerly much less than the passenger 
traffic. being now largely in excess. In the eight years 
from 1849 to 1857, the receipts from the railway passenger 
traffic of the kingdom increased 68% per cent., whilst those 
from the goods traffic increased 1452 per cent. Of the 
i el traffic also, the third, or slow and heavy class, 

as increased in a greater ratio than the first, or quick and 
light, class. And further, in the construction of new lines 
there is now a greater willingness than formerly to admit 
steep gradients and sharper curves. All these cir- 
cumstances have influenced in some degree the cha- 
racter of the locomotive stock, the present tendency 
being more towards the use of engines having a good amount 
of adhesive weight, or weight on driving-wheels, and 
working at moderate speed. In many quarters a preference 
has for a long time been given to engines with four coupled 
wheels, both for passengers and goods., In the abstract, an 
engine with a single pair of driving-wheels works with 
the least friction, and for trains of a moderate weight on a 
favourable line, is unquestionably to be preferred. But 
whilst such an engine is altogether out of the question for 





goods traffic, it is often deficient in adhesion even for passen- 
ger service; in cases, too, where as muchas six tons are 
carried on a single wheel. There is, perhaps, no element in 
the application of power more capricious than the adhesion 
of the wheels of an engine upon the rails. We believe 
cases are on record in which the adhesion was known to 
have been: two-fifths of the insistant weight—an amount 
which would enable an engine, with all its weight on the 
driving-wheels, to ascend a gradient of 2,112 ft. per mile 

In other cases engine-wheels will slip, when the known resis- 
tance of the train is less than one-twelfth of the weight upon 
them. Twelve tons upon a single pair of wheels are con- 
sidered as the maximum limit for the narrow gauge; but an 
adhesion of only one ton—which in some cases is all that can 
be obtained—would not permit the engine to draw one- 
half its full load. It is a question, also, whether the per- 
manent way is not undaly strained by the instantaneous 
application at one point of a weight as great as six tons. If 
four coupled wheels, carrying four tons each, were employed, 
this excessive concentration of weight would be 
avoided, and one-third more adhesion would be 
gained. The only objection which can be urged 
against coupling the wheels is, of course, the difficulty of 
preserving exactly equal diameters for all, without 
which more or less additional friction would be incurred. 
The two crank pins of each pair of wheels should be placed, 
as a matter of course, at the same angle with each other— 
say a right angle—in both pairs of wheels; but it must be 
admitted that, from want of care in fitting, proper accuracy 
in this respect is not always obtained, and the coupling 
rods are often strained, and considerable power is lost in 
consequence. ‘The possibility of bad workmanship cannot 
be charged, however, as a fault upon the arrangement 
itself. Reasonable care will always ensure the correct 
working of the coupling rods, whilst with wheels once 
equirotal, it will not be difficult to keep them so—at least 
within such close limits as to avoid any appreciable loss of 
power. In the United States, where engines with four 
coupled wheels are chiefly employed, it was formerly cus- 
tomary, on account of the curvature of the lines, to apply 
flat tyres to the forward or principal pair of driving- 
wheels. It is found, however, that greater steadiness is 
secured, and that the tyres preserve their equality of size 
better by providing flanges for all. Coupled driving- 
wheels run better together when the inner ends of the 
springs are connected by compensating levers, an arrange- 
ment which is indeed indispensable upon very rough lines, 
There is an advantage also in providing wedges upon the 
inner faces of the axle guards, so as to take up the wear of 
the boxes, as when these are slack the coupling rods can 
never work smoothly. 

It cannot be supposed that any grave objections attach 
to the use of four coupled wheels in passenger engines when 
our locomotive superintendents have not hesitated to couple 
six—and in some cases, eight—driving-wheels in goods 
engines. We believe these objections are, at the most, 
trifling in comparison with that of the overloading of a 
single pair of wheels, and that also of insufficient adhesion. 
The most recent practice, too, which we may fairly suppose 
to be the most correct, gravitates towards the adoption of 
four coupled wheels for both passenger and goods engines 
—adding a pair of driving-wheels to the former, and ab- 
stracting a pair from the latter. This assimilation of 
arrangement does not, of course, extend to express engines 
with large wheels and intended for high speed, nor to 
engines working heavy mineral trains. Both these classes 
are likely to retain their distinctive features, based as they 
are upon the most opposite conditions of service. In cer- 
tain cases, also, the bogie or truck frame has been advan- 
tageously substituted in place of the rigid leading-wheels. 
We are not prepared to say that any valid objection can be 
urged against the bogie, even on lines of easy curvature, 
further than applies to the small diameter which is usually, 
but not necessarily, given to the wheels. Several bogie 
frames of excellent construction have been supplied b 
Messrs. R. Stephenson and Co. for the engines of the North 
London Railway, around the sharp curves of which they 
are now worked with the greatest facility. Many of the 
engines sent out to the Canadian railways were furnished 
on their arrival with bogie frames in place of the single 
leading-wheels, and the result was said to be altogether 
advantageous. In the United States, the truck frame is 
almost everywhere used instead of rigid leading-wheels, 
which, excepting when coupled as driving-wheels to those 
behind them, are unknown. The truck wheels are much 
too small, however—rarely exceeding 2 ft. 9 in. in diameter, 
and are sometimes no more than 1 ft. 10 in. 

The question of inside and outside cylinders, which so 
long ago was settled generally in favour of the former, is 
likely to be revived, leading, perhaps, to an extensive 
change of practice in this respect. The most serious objec- 
tions ever urged against outside-cylinder engines, since Mr. 
Locke adopted them so ated, were the unsteadiness 
to which they were notoriously liable, and the exposure of 
their cylinders to radiation of heat and consequent conden- 
sation of steam. Unless, too, the cylinders were steepl 
inclined—an arrangement contributing of itself to unsteadi- 
ness—the leading wheels were thrown so far back in order 
to clear the cylinders as to take too much weight from the 
driving-wheels, besides, in some cases, injuriously shorten- 
ing the wheel-base. In engines with all the wheels coupled, 
the forward wheels, if of good size, were thrown perha 
2 ft. behind the position they would occupy with inside 
cylinders. The weight, therefore, which should be as nearly 
as possible equal upon all the wheels, thus became in some 
eases one-half more upon the leading than on the trailing 
wheels. With the ordinary direct valve-gear also, the 
steam ports were of great length, and there was a con- 
siderable waste of steam at each stroke. There was not 
sufficient room either along the side of the leading wheel 
for the ordinary arrangement of guide-bars, which therefore 
had to be placed above and beneath the piston-rod, with 
the disadvantage in some cases of a forked connecting rod. 
Outside bearings, too, which have been always in favour with 
most of our locomotive builders, were necessarily sacrificed 
with outside cylinders, unless the objectionable ar: ment 
of separate outside cranks, as applied some years ago by the 
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Messrs. Forrester, were adopted. In each of all these re- 
spects, the outside system was looked upon as in a greater 
or less degree disadvantageous. 

Experience, however, has fully shown that where all the 
disturbing weight, whether revolving or reciprocating, is 
accurately balanced in the driving-wheels—the cylinders 
at the same time being placed nearly or quite level—the 
outside construction has all the stability of its rival. We 
run no risk in asserting that the outside cylinder express 
engines running to Southampton are as steady, under every 
rate of speed, as any inside cylinder engines in use. The 
disturbing weight is considerably less in outside than in 
inside eghuber engines ; whilst in the former it can be 
counterbalanced nearly in the plane of its own motion. 
Until within a recent period, the true problem of counter- 
weights had not been generally understood. Whilst in 
many cases engines were run without them, in others they 
were too heavy, or so placed in the wheels as rather to 
increase than diminish the disturbance. Their weight was 
generally determined by judgment rather than calculation 
—their application being a tentative process of trial and 
error. When it was admitted that the revolving weight 
required to be balanced, much dispute remained as to the 
necessity of counterweighting the whole of the connecting 
rod, cross-head, piston-rod, and piston. There could be no dis- 
pute, however, that as long as the equivalent for their weight 
was withheld, the motions of the engine continued nearly 
as erratic as ever. The disturbance being manifested, in 
the meantime, in a greater degree in outside cylinder 
engines—just as a given weight, applied at the longer end 
of a lever, would disturb its equilibrium more than if 
applied at the other end—the results of insufficient balance 
were imputed as faults to the arrangement itself. As soon, 
however, as full compensation was extended to the recipro- 
cating weight, the outside system attained all the steadi- 
ness of the inside—the result proving that, at the most, 
the former required only more accuracy in counterweight- 
ing, being more susceptible to the influence of disturbing 
causes. 

There can be no question of the utility of full protection 
of the cylinders and valve-boxes from radiation of heat. 
The smoke-box, however, may be extended to embrace out- 
side as well as inside cylinders, and non-conducting material 
can be applied to retain the heat in the former as effectually 
as in the latter. 

In the event of the more general introduction of coupled 
driving-wheels, some of the considerations regarding which 
have been already touched upon, ample adhesion will be 
secured with either disposition of the cylinders. Should 
the bogie-frame be introduced also, as is, indeed, being done 
on several lines, the point of support will be thrown con- 
siderably further forward than it now is with single lead- 
ing-wheels and inside cylinders, The pivot of the truck 
frame is generally placed under or forward of the centre of 
the smoke-box, and a larger proportion of the whole 
weight of the engine is consequently thrown upon the 
driving-wheels. The use of the bogie would require the 
valve boxes to be placed on the top of the cylinder, and an 
indirect connection of the valve gear through a rocking 
shaft and arms. This arrangement, however, would reduce 
the length of the steam ports to that which exists in ordi- 
nary inside cylinders. The disposition of the guide-bars 
is, perhaps, less satisfactory with outside than inside cylin- 
ders, excepting where, in the former case, the cross-heads 
can be made to work above instead of past the sides of the 
wheels. We do not, however, attach so great a degree of 
importance to the superiority of the usual arrangement of 
guides as to deem it an equivalent for other advantages 
which can be obtained in outside cylinder-engines at its ex- 
pense. And in respect of outside bearings, we are inclined 
to believe they possess no advantage, but are rather disad- 
vantageous when accompanied by inside bearings on the 
same axle. In other words, we are convinced that there 
must be a loss of power in the maintenance on the same 
axle of four bearings, each confined between rigid axle- 
guards. It will be recollected how, in the earlier engines, 
six bearings were made on the crank axle—a practice which 
it would be hardly advisable to follow now. With a reduc- 
tion of the weight from six tons to four tons on each 
driving-wheel, two bearings on each axle will, doubtless, 
work as perfectly as could be desired. 

If we consider the objections to the outside cylinder 
system as capable of being easily obviated—as practice, we 
think, has fully proved them to be—that system certainly 
possesses important advantages over the inside cylinder 
arrangement. No one can deny that a cranked axle is ob- 
jectionable in itself, on account of its weight, cost, bulk, 
inherent weakness, and the friction of the crank bearings. 
As ordinarily fitted in first-class engines, the extra weight 
of the crank, connecting rod-ends, extra bearings, 
and counterweights, is hardly less than a ton; and 
even if the extra bearings be overlooked, nearly half a 
ton of useless weight remains. The room required for the 
crank is so much added to the elevation of the boiler, 
which in the case of engines with 6} ft. or 7 ft. wheels is 
thus raised to an objectionable height. The crowding to 
which the working parts are at the same time subjected is 
well enough known. The great comparative cost of cranked 
axles shows the difficulty experienced in obtaining sound- 
ness in forging; and, notwithstanding all the care taken, 
cranked axles break much oftener than straight axles. It 
is very evident, too, that a crank wrist or bearing 7 in. in 
diameter, upon a crank only 10 in. long, must work with 
much less ease than where the crank-pin is but half that 
diameter. Commercially, the comparison is, we think, con- 
siderably against inside cylinder engines, more fuel, as we 
believe, being consumed, and heavier repairs and renewals 
being entailed, both upon the engine and the permanent 
way. In the discussion now going on in THE ENGINEER 
upon this subject, our readers will doubtless find important 
facts on both sides ; and if followed up by the men with 
whom we leave it, it will assist more than would anything 
we could say in the solution of the important question 
which has been raised. When we shall have so far reduced 

the consumption of fuel and water in locomotives as to 
enable those of large class and in full service to carry their 
supplies under and upon their foot-plates—making tank 


engines the rule rather than the exception—we shall have 


achieved a most important step in railway economy. The 
necessary supplies being hardly more than 3 tons an 
hour, it is a pity, to say the least, to be always dragging 
about a dead weight of 10 tons for their conveyance; the 
more so as the engine is stopping perhaps every fifteen 
minutes. In the considerable reduction which is practicable 
in the present consumption of fuel and water, and which 
the next five years’ practice should confirm, we may reason- 
ably hope for the general dismissal of the tender as an 
article of railway equipment. The heating of the feed 
water, by means of the exhaust steam, will aid in reducing 
the necessary weight of water carried, inasmuch as nearly 
one-sixth of that evaporated will be returned to the boiler. 

It does not appear to have been yet determined whether 
dry steam can be as well taken off by means of a perfo- 
rated steam-pipe, as by a tight-pipe erected in a steam 
dome. The Messrs. Hawthorn continue to apply the per- 
forated pipe, taking steam along the whole length of the 
boiler and dispensing with the dome. We have known 
many engines in which this arrangement had worked very 
well to all appearance, although priming is so insidious in 
its character as often to go on where it would be least 
suspected. In some of the London and South-Western 
engines without steam domes, the apparent evaporation was 
found to be one pound more of water, for each pound of coal, 
before than just after the boiler was blown off; one-ninth 
at least of all the water passed through the boiler being 
carried bodily into the cylinders, without any sensible indi- 
cation of its presence there. There are many reasons why the 
dome should be abandoned, providing that dry steam can be 
equally as well obtained through the perforated pipe. ‘The 
dome weakens the boiler, besides adding considerably to 
its weight. It increases also the heat-radiating surface. 
If it be attempted to make the dome serve the purpose of 
a man-hole, placing it over the firebox and seating the safety- 
valves upon its cover, it in some measure defeats the very 
purpose for which it was made, inasmuch as the greater agi- 
tation of the water at the firebox end and the strong draught 
of steam towards the safety-valves, whenever they may be 
blowing off, alike tend to carry spray into the mouth of the 
steam-pipe. The question between the two arrangements 
would be settled by determining carefully whether, in the 
Messrs. Hawthorne’s engines without domes, priming 
occurred to any greater extent than in engines having 
domes. In case it did not, what would be good for engines 
in one case would be good for all, supposing the boilers to 
be similarly proportioned, and the water and working to 
be generally the same in each case. In many of the Ameri- 
can engines, two steam domes, delivering each one-half of 
the steam, are used, priming being found to take place 
where a large quantity of steam, for very heavy work, is 
taken from one dome. 

Air vessels for the feed-pumps are coming very slowly 
into use, and it is probable that upon their general intro- 
duction full-stroke pumps will be generally preferred to 
those worked at short throw from an eccentric, The 

Messrs. Hawthorn have applied, in their engines for the 
Great Northern, a small air chamber to the lower or suction 
side of the pump, the effect of which is to relieve, in a 
great measure, the strain on the feed-pipes. With an 
experimental air-vessel of stout glass, arranged on the 
forcing side of the pump, the water level within was 
observed to vary moderately at slow speeds of the engine ; 
whilst at speeds of above twenty miles an hour the general 
level fell, and a jet or column of water, of perhaps one-half 
of the height of the air chamber and one-third of its 
diameter, was thrown upat each stroke. The difference of 
area between the upper and lower surface of the clacks 
renders necessary a pressure in the barrel of the pump 
proportionately greater than that in the boiler, in order to 
raise them. ‘The pressure in the pump is doubtless as great 
often as 200 Ib. to the square inch ; and liable as this is to in- 
cessant disturbance by the action of the plunger, is greatly 
regulated by the air chamber. The feed-water especially 
flows much more regularly into the pump when there is an 
air chamber on the suction side, and will be found, we 
have no doubt, to flow as uniformly into a full-stroke pump 
so protected, as into a short throw pump as ordinarily 
made. 

An important improvement in the fitting of railway 
tyres appears to have been established in successful prac- 
tice on the North London line, and if confirmed by con- 
tinued experience, must soon become generally adopted in 
all railway rolling stock. A hollow or broad flat groove 
is made in the internal periphery of the tyre, and a con- 
tinuous hooped spring is interposed between this and the 
rim of the ate in such a manner that the only dead 
weight is in the tyre. The trial was made upon Stafford- 
shire carriage tyres, which, thus cushioned, sustained less 
than one-half of the wear (as measured by fitting templates 
to the wheels) of Lowmoor tyres put on in the usual man- 
ner. The same plan is being tested, we believe, under 
engine driving-wheels on the Eastern Counties line. The 
first application thus made was unsuccessful, owing to the 
want of sufficient strength in the hooped spring; but 
stronger springs are now in use, with a reasonable hope of 
ultimate success. In that event, the wear both of tyres and 
rails will be very much diminished. Trials have been made 
elsewhere with sections of hard wood interposed between 
the tyre and rim, and, as we are informed, with much suc- 
cess. The wood is: held, each piece separately, in pockets 
or recesses in the periphery of a cast-iron wheel, the grain 
of the wood running across instead of around the rim, 
The application is less elegant and perhaps less permanent 
than that in use upon the North London. ; 

The various changes of construction referred to are likely 
to be well tested under the existing conditions of railway 
traffic, and such as promise substantial improvement will 
doubtless be readily adopted. A very little examination 
suffices to show that the present type of locomotive is very 
far from being perfect ; and the only question is, what 
means of improvement will best serve to realise its utmost 

capabilities. 





Great NorTHERN Rariway.—Proceedings have been com- 
menced in Chancery for an injunction to prevent the Great Northern 








Railway Company from acting as coal merchants. 








INSTITUTION OF ENGINEERS IN SCOTLAND. 


Ara meeting of this society, on the evening of the 16th inst., Robert 
Stephenson, Esq., M.P., and Professor R. Clausius (of Zurich), were 
unanimously elected honorary members. 

Mr. Hunt, the secretary, in some remarks to the following effect, 
introduced for discussion the subject of “ Patent Law Reform.” 

it being generally expected that some change would shortly be 
made in the Patent Laws, it was desirable to discuss any amendments 
that were proposed. The amount of patent taxes contributed from 
this district entitled the contributors to a proper consideration by the 
Legislature of any suggestions they might offer; and by no other 
body in this locality could the matter be more appropriately taken 
up than by this institution. The subject was now being discussed 
in other parts of the kingdom, and in the engineering press. At 
Manchester a public meeting had been held, at which several 
suggestions of amendment in the laws had been embodied in a petition 
to Parliament. The members could discuss these suggestions ; but 
it was considered that there were many points of importance about 
which the Manchester petition was silent. At present a patent ex- 
tending over the United Kingdom cost in taxes £175, if kept in force 
for fourteen years, £25 being paid in various sums on applying for 
the patent, and within the first six months, whilst £50 was paid at 
the end of the third year, and £100 at the end of the seventh year. 
As the last two payments were expected to be provided for out of 
the profits of the invention, and need not be paid if the patentee 
did not care to keep up the patent, it was usual to consider 
the cost of a patent as being, £25 taxes, and in addition, the 
agent’s charges for the preparation of documents, drawin 
&e. The Manchester petitioners proposed to reduce the 5 
tax to £15, and to substitute a tax of £25, payable at the end 
of the fifth year, for those now payable at the ends of the third and 
seventh years. At the last reduction of patent taxes in 1852 the 
annual crop of patents increased from 500 to 3,000, and a further in- 
crease might be expected if the taxes were again reduced. The re- 
duction in 1852 opened the door to a great number of perfectly 
worthless inventions, but perhaps the worst evil consisted in the 
patenting (for in most cases the merely provisionally protecting) of 
numerous really valuable inventions by parties not in positions to 
work out their ideas to practical and useful results. An evil arising 
from the great number of patents was the difficulty of ascertaining 
what was and what was not patented. It was extremely fortunate 
that when, in 1852, patents increased so enormously, steps were at 
the same time taken by the Government to mitigate this evil, by 
printing and distributing the specifications. Notwithstanding this, 
the evil referred to must necessarily continually increase, and a fur- 
ther reduction of taxes must notably enlarge the rate of such in- 
crease. The reduction of patent taxes would doubtless be a boon to 
inventors and to the public; but the value of the boon would be con- 
siderably enhanced if a measure could at the same time be devised 
which would have the effect of reducing the number of patents for 
valueless and abortive inventions. At present, if an invention was 
published in any way before the patent was applied for, the patent 
was invalid. The real value of most inventions could not be pro- 
perly estimated without publishing them more or less (in the sensé@ 
in which the term publishing is understood in connection with 
patents), consequently the applying for a patent was in many cases 
precisely like purchasing a lottery ticket. There was nothing that 
tended to swell the patent lists so much as this feature of the present 
laws. It was also productive of more extended evil. We were all 
prone to throw good money after bad. Many an inventor who, if he 
had been able to test his invention before investing in a patent, 
would soon have relinquished it, his purse little the lighter, now 
persisted in a vain pursuit, simply because of the amount he had 
invested, and, not liking to lose this, ended by losing much 
more. Again, a provisional specification of the invention must be 
produced on applying for a patent. At that stage the document 
could not be expected to perfectly describe the invention, and yet it 
was required by law expressly to prevent the patentee from after- 
wards adding to his patent any important improvements that might 
occur to him during its six months’ progress to completion. It very 
frequently happened that the most valuable part of an invention 
acquired value in the inventor's eyes only from practical trial after 
the patent was applied for, and that it was not sufficiently ex- 
plained in the provisional specification to afford ground for a valid 
claim in the final specification lodged at the end of the six months, 
This resulted in either the double expense of a second patent, or the 
making the claim wanted, at the risk of its invalidity being dis- 
covered. The arrangement complained of was supposed to prevent @ 
patentee from incorporating in his final specification the inventions 
or improvements of others; but surely a better measure could be 
devised to prevent a man from stealing, than one which denied him 
the use of his own property. A patent was never sealed—that is 
definitively granted—until some time after it was applied for. Be- 
fore 1852 the patent dated from its day of sealing, and a publication of 
the invention between the day of application and that day invalidated 
it. One of the greatest improvements introduced in 1852 was to 
make the patent date back to the day on which it was applied for 
This was mentioned to show that there existed a precedent for 
making patents refer to dates prior to those on which they were in 
reality granted. It was suggested that with the view of remedying 
the evils referred to, any new patent act should contain clauses to the 
effect that :—1. Any publication of an invention by the inventor, for 
—say six months before the patent is applied for, should not 
invalidate it. 2. The actual use during that period by another 
party not authorised by the patentee should invalidate the patent. 
3. The publication during that period of a description of the in- 
vention, should not affect the patent, excepting in so far as it might 
bear upon the patentee’s claim to be an original inventor. 
This measure would certainly reduce the number of patents; 
but the cases in which it would cause the public to lose valuable in- 
ventions would be few or none. On the other hand, many of the 
valueless patents would be replaced by patents for valuable inven- 
tions, which did not get patented under the existing state of things 
It was well known that many valuable inventions never had been 
patented: they had arisen in the ordinary course of business, and 
various circumstances had prevented their being patented, such as 
want of funds, or want of faith. In a few months these inventions 
had proved themselves worthy of a better fate; but having been 
published, valid patents could not then be got for them. The writer 
believed there were more cases of this kind than was generally sup- 
posed. The proposed measure would extend protection to all future 
cases of the same kind. In considering in detail the Manchester 
suggestions as to the reduction of the taxes, it appeared they re- 
tained the £5 tax on the first application for a patent, taking the 
reduction entirely off the subsequent taxes. The first payment, 
was, however, more felt than any—the value of the invention being 
then more uncertain than at any other time. There were also 
larger agency charges necessarily associated with it than those with 
some of the later taxes. Then, a common reason urged for reducing 
patent taxes, was to enable poor inventors to protect themselves, so 
as to render their inventions marketable. The usual plan was for a 
poor inventor to purchase provisional protection, and then sell his 
invention to the capitalist, ae the taxes required on completing 
the patent. According to the Manchester suggestion the poor in- 
ventor was to be saved nothing, whilst the capitalist was to derive 
all the benefit. It seemed right that the first payment should at least 
participate in any reduction. Similar objections might be urged 
against the part of the Manchester proposal referring to the taxes 
payable at the third and seventh years. There could be no tax less ob- 
jectionable than one on profits arising from patented inventions, but 
provision should be made that those paying the tax really enjoyed 
the profits. Most valuable patents did not become remunerative 
until the fifth, sixth, or seventh year. The £50 tax might be made 
payable at the end of the fifth year, and the £100 tax at the end of 
the ninth or tenth year. The Secretary's remarks concluded with a 
few brief observations respecting the remainder of the Manchester 
proposals, which proposals are to the effect: —That the fund arising 
from patent taxes in excess of the expenses of the Government 
Patent Office be expended in promoting the progress of invention 
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and science; that scientific commissioners be appointed to assist at 
the granting of patents; that a special court be provided to try 
patent cases; that a penalty be imposed on persons using the term 
“patented” without authority; and that some simple means be 
devised for extending British patents to the colonies. 

After remarks from various members, it was resolved that the 
Council of the institution should consider the question, and call a 
special meeting, at which manufacturers and others interested should 
be invited to attend. F : : 

A paper was then read, “ On the effect of a third cylinder in the 
Clyde screw engine,” by Mr. J. G. Lawrie, which was followed by 
a discussion. . 

Mr. D. More exhibited and described a combined engine-counter 
and clock, devised by Mr A. Mitchell. : 

Mr. Walter Nielson presented a valuable model of one of the finest 
of the American river steamers, in the name of Messrs. Ross and 
Beans, of New York. ae : 

Mr. J. M. Rowan exhibited a model of his improved marine 
engines and boilers. 

The meeting terminated at a late hour. 


INDIA-RUBBER COATED SUBMARINE TELE- 
GRAPHIC WIRES. 
From experiments recently exhibited at the india-rubber works of 
Messrs. Silver and Co. there is reason to believe that that material 
will, before long, enter into close competition with gutta-percha as 
an insulating medium for submarine telegraphic wires. F 

The importance of ‘this subject can scarcely be overrated, as 
whatever measure of success has attended the employment of gutta- 
percha for this purpose, and that has been by no means unexception- 
able, it must not be forgotten that its use has been hitherto contined 
to the temperate regions of the earth. No attempt has been yet 
made to lay down the telegraphic cable in the tepid waters of the 
Arabian and Persian Gulfs, and to test its permanence and capabilities 
under the fiery glare of an Arabian sun in comparatively shallow 
seas; for weeks together stirred up by the steady, hot blast of the 
parching “Shumal.” Still less has any attempt been yet made to 
convey a heavy mass of electric cable across the tropics, or to ascertain 
how far the integrity of the insulating material will, in such case, be 
affected by its own weight, exposed to the intense and long-continued 
heat of a ship’s hold. We have ourselves seen the entire mass of 
resin contained in the barrel of a large musical-box, which had been 
melted in the hold of a sailing-vessel during a voyage from England 
to India, and formed a cast at the lower end of the cylinder. Also, 
under the same circumstances, a quantity of sealing-wax, each stick 
separately wrapped in thin paper, melted into a single lump. 

It is quite possible that the wires for the proposed Red Sea Tele- 
graph might be conveyed in safety through Egypt during the 
winter, and laid down before the great heats set in at the lower part 
of the gulf. Whether success would attend the experiment expe- 
rience alone can decide. But we are satisfied that should any. 
attempt be made to transport a modern telegraphic cable by sea, 
long before it reaches its destination the gutta-percha will be 
reduced to the consistency of butter, and the entire coil resolved 
into a shapeless mass of wire and gum. - 

Should the application of india-rubber for the purpose of insu- 
lating the submarine telegraphic wire be found to succeed, a large 
additional supply of the material will of course be needed. This, we 
believe, could be procured in unlimited quantity from the jungles of 
Western and other parts of India. It is well known to botanists 
that many genera of the family of Euphorbiacee (to which the 
Siphonia or true india-rubber plant belongs) contain an abundant 
supply of caoutchouc. This is especially the case with many species 
of the genus Euphorbia, which, under the name of “ mil <-bush,” 
abounds in India, particularly the Euphorbia Tirucolli and E. anti- 
quorum, though it has not yet, so far as we are aware, been applied 
to any economic purpose. In this plant the gum is united to a strong 
alkaline base, so powerful indeed that it corrodes and destroys the 
flesh of man and beast. We have ourselves witnessed a large 
portion of the skin of a horse’s tlank entirely destroyed by his 
backing into a “milk-bush” hedge, yet, strange to say, we have 
seen goats greedily devouring the young shoots of the Z. Tirucolli. 

The india-rubber can be easily separated from the “milk” of the 
Euphorbia by the admixture of a small portion of nitric acid, which 


-neutralises the alkali, and leaves the gum floating on the surface of 


the liquid. Probably the same effect would be accomplished by 
means of hydrochloric or some other cheap acid. Abundant supplies 
of the “milk” could be furnished by the natives of the interior 
without difficulty ; and the only question for consideration would be 
whether it should be brought in a liquid or solid form to England, 
where it is even now probably procurable in small quantities as a 
medicinal drug under the name of Luphorbium, or whether the acid 
should be sent to Bombay. 


Exvorrs or Bririsu Coan is Fenruary.— Messrs. W. and H, 
Laird, of Liverpool, issued their monthly circular containing the 
details and statistics of the coal trade in the month of February, 
on Saturday. It appears that the exports were, from the Northern 
ports, 209,705 tons; from the Yorkshire ports, 11,522 tons; from 
Cacpeck 34,810 tons; from the Severn ports, 75,621 tons; and 
from the Scotch ports, 21,349 tons; making a total of 353,007 tons, 
being a decrease, as compared with the same month in the preceding 
year, of 22,657 tons. ‘There was an increase in the exports from 
the Northern ports of 42,579 tons. 

Sranisu Rattway Procress.—On the Madrid and Saragossa 
line, the section from Madrid to Guadalaxara is on the point of being 
terminated. ‘The inauguration is to take place very shortly. This 
section is 60 kilometres long. ‘The directors of the North Spanish 
line will be ready in a few months to put into circulation the im- 
portant sections of Avila to Valladolid and from Valladolid to 
Burgos—altogether 250 kilometres. The company have come to 
the determination to inaugurate, at the same time as the two above 
mentioned, that of San Isidro de Duenas to Alar. ‘The earth-works 
and masonry are completely terminated. Thus a length of 110 
kilometres is added to the line, making a total of 360 kilometres. 
Alar to Santander, 36 kilometres, will be finished in the present year. 
On the Almansa to Valencia line the works are tinished to a few 
kilometres of the end of the line. The Seville and Cordova, the 
Seville and Jerez, and the Puerto Real and Cadiz lines are in the 
same state of active progress towards completion this year. From 
Barcelona to Saragossa more than 16,000 workmen are at different 
points on the line. The company spend daily, for the salaries of the 
workmen, 10,000 piustres fortres, or 50,000f. and upwards. Thanks 
to the exertions of the directors of management, this line will also 
be ready, we are assured, at the end of the year.—Builder. 

Tue New Covony ov Brrrisu Cotumpia.—tThe salaries attached 
to certain civil offices created by the Queen's command in British 
Columbia amount to £5,300. ‘The governor, Mr. J. Douglas, C.B., 
receives £1,800 a year; Judge Begbie, £800; Mr. W. A. G. Young, 
the colonial secretary, £500; Captain W. Driscoll Gosset, R.E., the 
“ treasurer,” £500; Mr. W. H. Carey, the attorney-general, £400; 
Mr. Chartres Brew, police inspector, £500; the collector of customs, 
a Mr. Wymond Hamly, £400; and the harbour master, James 
Cooper, £400. There are a bishop—the Rey. Dr. Hills—and two 
“clergymen "—the Rey. J. Gammage and a Mr. Crickmer. The 
stipend of the bishop is paid by Miss Angela Burdett Coutts, and 
those of the clergymen by church societies. There is a commissioner 
of land and works, Colonel Moody, R.E., who receives £1,200 a year. 
£10,000 has been paid out of the colonial revenue for the construction 
of roads. The military expenditure is £1,786. The transport of the 
engineers and stores to British Columbia cost £9,336. The revenue 
of the colony for the coming year was estimated by Governor 
Douglas, on the 27th of December last, at £100,000—the import 
duty on goods yielding £80,000, and a proposed export duty on gold 
£20,000, The sale of land will also, it is thought by Mr. Douglas, 
yield a respectable revenue. 








PARLIAMENTARY INTELLIGENCE. 





PATENTS FOR INVENTIONS (MUNITIONS OF WAR). 

Tur Attorney-General, in moving for leave to bring in a bill “to 
amend the law concerning patents, with respect to inventions for 
improvements in instruments and munitions of war,” said the mea- 
sure was intended to accomplish a very important object. According 
to the present law, an invention when patented very soon became 
public, not only in this country, but, from the very liberal course 
adopted at the Patent-oflice, abroad, for communications took place 
with foreign Governments and foreign societies, and the specifications 
thus became known throughout the world. Now it was thought 
that inventions respecting munitions of war, or others of a character 
which it was for the public interest to conceal, should be vested in 
the Crown or some of the officers of the Crown, say the Secretary for 
War. This, however, could only be effected by means of an Act of 
Parliament. The bill would vest such inventions accordingly, and 
upon a declaration being made to the officers of the Patent-oftice 
power would be given to seal up all the papers connected with the 
invention, which would thus be kept secret as long as was thought 
advisable. To such a proposal there could, he thought, be no con- 
stitutional objection, because in ancient times it was the prerogative 
of the Crown to secure to itself an exclusive right to all inventions of 
a military character. The bill was therefore only in furtherance of 
the ancient common law. 

Leave was given to bring in the bill, which was afterwards read a 
first time. 

GALWAY STEAM-PACKET COMPANY. 

Mr. Coningham asked whether. the Government had yet arrived 
at any decision relative to the proposed subsidy to this company. 

Tho Chancellor of the Exchequer said that the Government had 
come to a decision on this subject. The terms were substantially 
settled, and the contract in course of preparation. 


TRAFFIC RETURNS. 
Week Miles 
ending open. 1859. 1858, 






Bristol and Exeter...c.csccccccocccccose MaF. 13 118 4.898 
East Anglian ..... .. Mar. 13 67} — 866 
East Lancashire .... -» Mar.20 111 6,164 5,176 
Eastern Counties ...... Mar. 20 439 — 22,302 


-» Mar.13 142 = 5,479 = 5,033 
6,324 6,056 

283 «=. 20,811 20,810 
.. Mar. 20 465% 26,925 25,203 


Edinburgh and Glasgow ..... 
Glasgow and South-Western ....... 
Great Northern .....0...+6 


Great Western .......... coe 

Lancashire and Yorkshire “= - Mar. 20 289} 22,506 19,493 
London and Blackwall ...........++ Mar. 20 5 — 1,225 
London and North-Western - Mar.20 810 60,107 57,026 
London and South-Western... ... ae es Mar. 20 2892 12,838 11,942 





London, Brighton, and South Coast... 2024 11,830 10,402 
Manchester, Sheffield, and Lincolnshire... Mar. 20 173) 9,708 8,402 
Manch., So. June., and Altringham..... . Mar. 20 8 853 837 
Midland oe .cwicccscsd cooce cccccccccescoe Mar, 20 614$ 32,375 20,539 
Midland Great Western -_ cooce ORD «86177 3,340 3,590 
Newport, Abergavenny, and Hereford .. Mar.20 50 1,375 1,080 
PIGUET ceccccee cc cscssecs coccsesd Ee ae «=D 4,743 4,068 
North Devon ., . Mar. 6 35 402 308 
North Eastern .. - Mar.19 9736 32,394 30,277 
North London....... «see Mar. 13 9 2,360 2,252 
North Staffordshire .........0.0-+++++00 Mar. 13 233 7,206 5,771 
Oxford, Worcester, and Wolverhampton.. Mar. 20 v4 4,206 3,755 
Scottish Central .......... $66 0¥0-508008:0 - Mar. 20 50 2,734 2,705 
Scottish North-EFastern....... - Mar. 12 57 3,490 = 3,455 
Shrewsbury and Birmingham, ‘en 29 1,615 1,851 
Shrewsbury and Chester ..... se 49 2,590 2,032 
South Eastern ...cccccsese cocce gp 19 3O1Z 14,359 14,07 

Waterford and Kilkenny ........+++++++. Mar. 19 31 294 284 


COLONIAL AND FOREIGN. 
Buffalo and Lake Huron..............-. Mar.4 161 941 863 
Grand Trunk of Canada ....... «+» Feb.26 880 8,687 8,618 
Great Western of Canada .. --» Mar. 4 345 8,225 8,595 






















Great Luxembourg .,... eooe Mar. 20 122 2,053 894 
Sambre and Meuse.. coe pp 18 68 a 1,347 
West Flanders... .cscccccccccccccceccccce op WD 75 — 694 





Tue SovrHamrron Inner Dock.—On the 17th inst., the water 
was let in for the first time, and the floor of the dock covered to the 
depth of two or three feet. The erection of the flood-gates is in 
progress, and the whole of the works are advancing rapidly, so that 
the dock may be expected to be open for business in the course of a 
few weeks. 

Tue AusTRALIAN Maits.—The new contract for the conveyance 
of the Australian mails by the Peninsular and Oriental Steam 
Navigation Company is now in operation. Under this contract a 
steamer will be despatched from Southampton on the 12th of every 
month for Alexandria (calling at Gibraltar and Malta), with mails, 
passengers, &c., for Mauritius and Australia. The corresponding 
vessel from Marseilles will leave that port for Alexandria on the 
20th of every month, the mails being despatched from London on 
the 18th. On arrival at Suez the mails and passengers will be 
embarked on board one of the Company's steamers, and proceed to 
the Mauritius, calling at Aden en route. Under ordinary circum- 
stances the passage from Southampton to the Mauritius will be 
effected in thirty days, and from Marseilles in twenty-three days. 
At the Mauritius the mails and passengers for Reunion (Isle of 
Bourbon) will be transferred to the branch steamer employed by the 
Company under contract with the Government of Reunion. After a 
stay of twenty-four hours at the Mauritius, to coal, &c., the steamer 
for Australia will go on to King George’s Sound, where the bags for 
Western Australia will be deposited, and similar time be given 
for coaling as at the Mauritius. From this point she will continue 
her course to Kangaroo Island, off the South Australian coast, where 
a branch steamer will receive the Adelaide mail for South Australia, 
two hours being calculated for time for transferring the bags. Thence 
the steamer will proceed to Port Phillip Heads, at which point, or at 
Shortlands Blutf, off Queenscliff, the Geelong letters will be landed, 
and where the Sydney branch steamer will receive the bags for New 
South Wales. The steamer will then proceed to Hobson’s 
Bay, where she will terminate her voyage. At this, her ap- 
pointed anchorage, she will deliver the Melbourne bags for 
the colony of Victoria. The New Zealand and Tasmania 
local steamers will start from this point with the bags for 
their respective ports. . ‘The time dimval under the contract for the 
performance of the whole voyage is fifty-two days via Southampton 
to Melbourne, and forty-tive via Marseilles. - The principal feature 
in this moditied route, and which is important to the whole of these 
colonies, is the calling of the steamers at Kangaroo Island, as in six 
hours subsequently European advices will be delivered in Adelaide, 
whence a summary of the intelligence will be transmitted by tele- 
graph to Melbourne, Sydney, &c., and thus anticipate the arrival of 
the mails by two days at Melbourne, and five days at Sydney. 
The arrangements for the homeward route are as follow:—On the 
14th of every month the mails and passengers from Sydney will be 
embarked at that port on board the company’s branch steamer 
employed between Sydney and Melbourne. This packet will reach 
Port Phillip Heads about daylight on the 17th, and will bring-to off 
Shortlands Blutf, in the entrance channel. At this point she will be 
met by the steamer on the main line, which will have left Melbourne 
the same morning, and will receive on board the mails and passengers 
from Sydney, and start forthwith to Kangaroo Island, there to take 
on board the mails and passengers from Adelaide. The steamer will 
then proceed to King George's Sound, and after coaling continue her 
voyage to the Mauritius. At this place she will remain twenty-four 
hours to coal, and having taken on board the mails, passengers, &c., 





from Mauritius and Reunion, will proceed to Suez, touching at Aden | 


to coal. Upon arriving at Alexandria the mails and passengers for 


Marseilles and Southampton respectively, will be embarked on board | 


steam vessels awaiting them. The former will arrive at their 
destination on the 2nd, and the latter on the &th of every month, 
under ordinary circumstances. 


SCOTTISH MATTERS. 


A FINE steamer, the Shannon, was launched on Saturday from the 
yard of Messrs. R. Napier and Sons, at Govan. The Shannon is the 
property of the West India Mail Steam Packet Company, and is a 
sister ship to the Paramatta and Seine, now in course of construction 
at Blackwall by the Thames Shipbuilding Company. It is the in- 
tention of the company to place these ships on their trunk line for 
the Panama route. The Shannon, although not so large as the 
Persia, is the heaviest steamship ever built on the Clyde. The 
principal dimensions of the vessel are as follows :— 





ft. in. 

Length overall... .. os sc 2 ce ve os 0 
Length of keel and forerake .. «2 «2 oe oe 0 
6 


Length on load line .. .. 22 sc of oo 

Breadth of beam .. .. 2. os s+ oe ce oe 44 0 

Depth to spar deck .. .. «. oc 06 © ce es 0 

Tonnage (builders’ measurement).. .. .. .. 3,092 tons 
The Shannon will be propelled by two side-lever engines of 800-horse 
power collectively. The cylinders are 96 in. in diameter, with 
9 ft. stroke; and the paddle-wheels will be fitted with feathering 
floats. The engines and boilers are now completed at Lancetield 
works; and from the staff of mechanics whom the Messrs. Napier 
willemploy to place them on board, the steamis expected to be up early 
in June, and the vessel ready to take her station about the middle of 
July. The Shannon is flush-decked, and has ample accommodation for 
passengers in the main and saloon decks. She has a stembow—a new 
style, which does not add to the beauty of any ship, but it is con- 
sidered a great improvement over the old fashion. Her lines are 
very fine, and it is expected she will prove a very fast ship. Her bottom 
plates are 15-16ths and { of an inch thick, varying to§ above the 
main deck, and her sheer-plates are 1 in. thick. 

Messrs. Scott and Co., Cartsdyke, launched on Saturday a hand- 
some paddle steamer of 480 tons for the Hunter River New Steam 
Navigation Company (New South Wales). The vessel was named 
the City of Newcastle, the chief town on the Hunter. She is to be 
fitted with oscillating engines of 150-horse power by Messrs. Macnab 
and Co., Shaws Water Foundry. The City of Newcastle is the 
fourth vessel built and engined by these firms for the Hunter River 
Company. 

At the last meeting of the Institution of Engineers in Scotland, Mr. 
R. Stephenson, M.P.,and Professor R. Clausius, of Zurich, were elected 
honorary members. Mr. Hunt, the secretary, made some remarks 
on the subject of “ Patent Law Reform.” At present a patent ex- 
tending over the United Kingdom cost in taxes £175, if kept in 
force for fourteen years, £25 being paid in various sums on applying 
for the patent, and within the tirst six months, whilst £50 was paid 
at the end of the third year, and £100 at the end of the seventh 
year. As the last two payments were expected to be provided for 
out of the profits of the invention, and need not be paid if the 
patentee did not care to keep up the patent, it was usual to consider 
the cost of a patent as being £25 taxes, and in addition, the agent’s 
charges for the preparation of documents, drawings, &e. The 
Manchester petitioners proposed to reduce the £25 tax to £15, and 
to substitute a tax of £25, payable at the end of the fifth year, for 
those now payable at the ends of the third and seventh years, At 
the last reduction of patent taxes in 1852 the annual crop of patents 
increased from 500 to 3,000, and a further increase might be expected 
if the taxes were again reduced. After remarks from various 
members, it was resolved that the council of the institution should 
consider the question, and call a special meeting, at which manufac- 
turers and others interested should be invited to attend. 


THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 

2576. WILLIAM BECKETT JOHNSON and JosEPH SHEPHERD, Manchester, Lan- 
cashire, ‘‘ Improvements in machinery or apparatus for adjusting the 
permanent way of railways.”— Petition recorded 16th November, 1858, 

168. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements in 
apparatus for making cigarettes.” —A communication from Jacques Louis 
Lemaire Daimé, Paris.— Petition recorded 19th January, 1859. 

222. HENRY OWEN, Portswood, Southampton, Hampshire, ‘* Improvements 
in stockings.” —Petition recorded 24th January, 1859. 

378. Grorex Louis Stocks, Bridge-road, Poplar, Middlesex, ‘ Improve- 
ments in steering apparatuses.”—Petition recorded 10th February, 1859. 
448, CHARLES Fay, Manchester, L hire, ‘‘ Improvements in apparatus 

for working railway brakes.”—Petition recorded 17th February, 1859. 

502. James Houms, Glasgow, Lanarkshire, N.B., ‘Improvements in ma- 
chinery or apparatus for propelling vessels, ships, and boats.”—Petition 
recorded 24th February, 1859. 

512. CHARLES WILLIAM Siemens, John-street, Adelphi, London, ‘‘ Improve- 
ments in electric telegraphs and apparatus, and in supports for electric 
telegraphic line wires.”—Partly a communication from Werner Siemens, 
Berlin.— Petition recorded 25th February, 1859. 

548, JoHAN VaLpA, London, Middlesex, ‘‘ Improvements in studs and other 
like fastenings for dresses, belts, or other purposes.” 

550. Ropert HanuamM Coutyer, Alpha-road, St. John’s Wood, Middlesex, 
“* A process of preparing materials for the manufacture of paper, and a 
machine employed therein, which machine is applicable for crushing, 
grinding, bruising, and reducing various substances.” 

552. FREDERICK JOHN JONES, Aldermanbury, London, “ An improvement 
in buckles and clasps.” 

554. Etienng& Rocng, Marseilles, France, ‘‘ Improvements in the manufacture 
of paper suitable for forming cigarettes and for other purposes, and also 
improvements in the manufacture of cigars.” 

556. WiLLIAM EpwarbD Newton, Chancery-lane, London, “ Improvements 
in the construction of barometers, or instruments to indicate pressure.” 
—A communication from Mr, Alfred Nobel, Paris. 

558. Josep KeRsHAw, Allerton, near Bradford, Yorkshire, ‘‘ Improvements 
in means or apparatus employed in weaving.” 

560. Henry Brown, Galashiels, Selkirk, N.B., ‘Improvements in ma- 
chinery for cutting and finishing the surfaces uf woollen and other 
fabrics.” —Petitions recorded 2ad March, 1859. 

562. HERRMANN Koun, North-place, Gray’s-inn-road, London, ‘ Improve- 
ments in articles of wearing apparel called coats.” 

563. Joun Harrison, Bermondsey, Southwark, Surrey, ‘‘ An improvement 
or improvements in the construction of rotating window sashes.” 

564. Tuomas WiLson, Birmingham, ‘‘ An improvement or improvements in 
breech-loading fire-arms.” 

565, ALBERT W. Hag, New Britain, Connecticut, U.S., “A new and im- 
proved machine for cutting or mincing meat, vegetables, &c.” 

566. JaMEs DaLziEL DovGau, Glasgow, ‘“ Improvements in fire-arms.” 

567. WitLiAM Jackson, Colne, Lancashire, ‘Improvements in shuttles 
for looms.” 

568. WILLIAM Scorg, Osborne-terrace, Clapham-road, Surrey, ‘‘ Improve- 
ments in the manufacture of soap.” 

571. Tuomas Cook, Stowmarket, Suffolk, ‘‘ An apparatus for raising and 
lowering coffins and bodies, either for burial or disinterment.”— Petitions 
recorded 3rd March, 1859. 

573. CHARLES FREDERICK Denyet, Pall-mall, London, “ Improvements in 
bayonets.” 

574. MAkK River, Todmorden, Yorkshire, ‘‘ Improvements in, or applicable 
to, machines for preparing, spinning, and doubling cotton and other 
fibrous materials.” 

575. JAMES CowBaN and Euias ANDREWS, Burnley, Lancashire, ‘‘ Improve- 
ments in machinery or apparatus for spinning fibrous materials.” 

576. RICHARD ARCHIBALD PROOMAN, Fleet-street, London, *‘ An improve- 
ment in boiler stays.”—A communication from Jean Perrier, Nimes, 
France. - 

577. CHARLES Roper Mean, Great Dover-street, Southwark, Surrey, “ Im 
provements in water gas-meters.”"— Petitions recorded 4th March, 1359. 

573. WiLLIAM Baltes and James Baives, Oxford-street, Westminster, ‘* An 
improved ship’s berth for prevention of sea-sickness, composed of wood 
and metal.” 

579. Jous MACMILLAN Dunwop, Manchester, Lancashire, “ Improvements in 
machinery or apparatus for cleaning fibrous materials.” 

580. Joun Lien, Manchester, Lancashire, ** Improvements in the purification 
of coal gas.” 

581. Joun Fraser, Banff, N.B., “ Improvements in ploughs.” 

582. FREDERICK WILLIAM PaRkER, Sheffield, Yorkshire, ‘* Improvements 
in sewing machines.” 

583. Epwakp Vigers, Paddington, London, “‘ Improvements in the construc 
tion of ships and other vessels,” 

584. WiLL1aM Pgacock SavaGr, Roxham, Downham Market, Norfolk, ‘‘ An 
improved machine for excavating, raising, and depositing soil ’ 

585. FRANCots VERDEIL, Rue St Sulpice, Paris, and EpMonp Micuen, Quai 
Imperiale, Puteaux, France, “ Improvements in treating madder.” 
586. Ggorer Leacu, Leeds, Yorkshire, “Improved machinery for reeling 

and leashing yarn or thread,” 
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587. Francis Morton, James-street, Liverpool, Lancashire, ‘‘ An improve- 
ment in the construction of strained fences.” — Petitions recorded 5th March, 
1859. 

589. Hvueu Witu1aM Patrick, Mill-hill-terrace, Acton, Middlesex, ‘‘An im- 
rovement or improvements in an apparatus for chemical and dental 
aboratories, or other manufacturing or experimental uses, which he pro- 

poses calling a ‘ paragon laboratory forge.’” 

590. Duncan Provuproot, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
Turkey-red dyeing.” 

591. ARMAND CaBaNy, Anzin, Nord, France, ‘‘ A new system of quoins 
(wedges) for railways.” 

592. WILLIAM Patmer, Long Eaton, Derbyshire, ‘An improved railway 
carriage brake, and coupling apparatus connected therewith.” 

593. FREDERICK AYCKBOURN, Henry-street, Vauxhall, Surrey, “‘ Laminating 
india-rubber cloths with paper sheets.” 

594. WILLIAM GossaGe, Widnes, Lancashire, ‘‘ Improvements in the treat- 
ment of certain ores of copper for the extraction of metals therefrom.” 
595. JOHN ASPINALL, Great Tower-street, London, “‘ Improvements in 

evaporating in vacuo.” 

596. PIERRE Ernest Atmont, Paris, France, ‘Improvements in the con- 
struction of wagons and other carriages for railways and ordinary roads, 
and of apparatuses connected therewith.” 

597. Joun Orr, South Albion-street, Glasgow, Lanarkshire, N.B., “ Im- 
provements in weaving ornamental fabrics.” 

5938. JoHN Pretty CLARKE, King’s-street Mills, Leicester, Leicestershire, 
*‘ Improvements in the manufacture of reels for the winding on ¢otton, 
linen, thread, silk, or other fibrous materia's.” 

599. JoHNn Louis JULLION and Gorpon Pirie, Stoneywood Works, Aberdeen, 
N.B., **The manufacture of gelatine.”—Petitions recorded 7th March, 
1859. 

601. ApAM Boorn, sen. and Apam Boorn, jun., Manchester, Lancashire, 
“Improvements in machinery or apparatus for making or manufacturing 
tags for laces.” 

603. Grorce Twice, Birmingham, Warwickshire, ‘‘An improved fusee- 
igniter for the use of smokers.” 

605. Joun Nortucote RypEr, Bexley Heath, Kent, ‘‘ Improvements in 
preserving fruits, and in apparatus used for such purposes.” 

607. Wittiam Cuark, Chancery-lane, London, *‘ Improvements in sub- 
marine telegraph cables.”.—A communication from Auguste Hubert 
Stanislas Treve, Paris.”—/etitioas recorded 8th Murch, 1859. 


Inventions protected for Six Months by the Deposit of a Complete 
Specification. 
628. NATHAN WASHBURN, Massachusetts, U.S., ‘‘A new and useful or im- 
proved machine for rolling tyres for wheels.” —D« posited aud recorded 11th 
March, 1859. 








Patents on which the Stamp Duty of £50 has been Paid. 

630. HENRY BessEMER, Queen-street-place, New Cannon-street, London.— 
Dated 15th March, 1856, 

657. Ety Smita Stott, Halifax, Yorkshire.—Dated 19th March, 1856. 

790. FREDERIC Grice, Westbromwich, Staffordshire.—Dated 2nd April, 
1856. 

659. ALFRED VINCENT Newton, Chancery-lane, London.—A communication. 
—Dated 19th March, 1856. 

7l1. Winuiam Bat, Chicopee, Massachusetts, U.S.—Dated 25th March, 


1856. 
736. WiLLIaM Bau, Chicopee, Massachusetts, U.S.—Dated 27th March, 


633. JouN MITCHEL 
17th March, 185 

642. Tuomas Birp and Tuomas Rose, Manchester, Lancashire.—Dated 18th 
March, 1856. 

640. PeTeR ARMAND le Comte DE FONTAINEMOREAU, South-street, Fins- 
bury, London.—Dated 18th March, 1856. 

670. WitLIAM DruMmMOoND, Smith-street, King’s-road, Chelsea, London.— 
Dated 20th March, 1856. 

666. Joun Watson Burton, Eye, and Groree Pys, Ipswich, Suffolk.— 
Dated 20th March, 1856, 

682. Gustav Gror@ ANTON LUDWIG MicHuAEL SCHELUORN, Birmingham.— 
Dated 22nd March, 1856, 

707. JouN DEARMAN DuUNNICLIFF, Nottingham, and STEruEN Bates, Rad- 
ford, Nottinghamshire.—Dated 25th March, 1856. 


L, Dunning’s-alley, Bishopsgate-street Without.—Dated 








Notices to Proceed. 

2491. Joun Ricumonp, Carlisle-terrace, Fairfield-road, Bow, Middlesex, 
JOSEPH QUICK, jun., and ALEXANDER FRasER, Sumner-street, Southwark, 
Surrey, ‘‘ Construction of a meter for measuring water, spirits, or any 
other fluids.” — Petition recorded 8th November, 1358. 

2502. EpwarpD ELLIS ALLEN, Brompton-row, Middlesex, ‘“ 
chinery or apparatus for working the propellers of vessels, 

2506. MicuakL Henry, Fleet-street, London, “Improvements in and in the 
manufacture of locks and fastenings, and keys for the same.”— A commu- 
nication from Mr. Rebour.— Petitions recorded 9th November, 1858. 

2518. Joun Corner, City-road, London, ‘‘ Improvements in machinery for 
making metallic screw rivets, and for uniting with them parts of boots, 
shoes, portmanteaus, leather hose, buckets, harness, and other leathern 
articles. —Petition recorded 10th November, 1858. 

2528. Joun BuetuyN, Swansea, Glamorganshire, “ Improvements in the 
manufacture of fuel.” : 
2536. ARTHUR MickELTHWaTK, Sheffield, Yorkshire, “Improvements in 
treating and manufacturing buffalo and other horn, so as to be used as a 
substitute for whalebone, and for other useful purposes.”—Petitions re- 

corded 11th November, 1858. 

2542. GrorGE TOMLINSON BousFiELD, Loughborough Park, Brixton, Surrey, 
‘* An improved apparatus for illustrating conic sections, and the lines of 
the globe.”—A communication.—etition recorded 12th November 1858. 

2548. James TayLor, Birkenhead, Cheshire, ‘‘ Improvements in portable 
steam-engines.” : 

2551. Louis Petre, Hatton-garden, London, ‘‘ Improvements in the appli- 
cation of glass to ornamental and useful purposes.” 

2555. ALONZO BuONAPARTE Woopcock and JoBN MacMILLAN DuNLoP, Man- 
chester, Lancashire, ‘* Improvements in covering rollers, shafts, and 
tubes, of any figure or material, with elastic shells or covers of vulcanised 
india-rubber, or other elastic substance, and in turning or grinding the 
surfaces of such elastic covers or shells.” 

2556. DANIEL FropsnaM, Rose-cottage, Gurney-road, Stratford, Essex, ‘ Im- 
provements in apparatus used in combination with fire-boxes of tubular 
steam boilers, in order to supply air and steam thereto.” 

2557. MATTHEW PULLAN, Horsforth, near Leeds, Yorkshire, ‘‘ Improvements 
in machinery for drying yarns and other materials.” 

2558. Joun Appy Hopkinson, Huddersfield, Yorkshire, ‘ Improvements in 
steam boilers.”—Petitions recorded 13th November, 1858. 

2564. WILLIAM GroRGE ARMSTRONG, Newcastle-on-Tyne, ‘* Improvements 
in the manufacture of ordnance.” ; 
2568. Joun GoLpine Buntine, Trafalgar-square, London, “A mechanical 

horse-tamer or brake.’’—Petitions recorded 15th November, 1858. 

2571. Josepn Constant Boisneau, Chatellerault, France, ** An improved 
horse-mill, or gear.” 

2572. ALFRED Istpore Honore Parent, Paris, “ An improved manufacture 

f buttons, and the apparatus employed therein.” 

2675. CHARLES JAMES CLOWES PERRY, Williamstown, Victoria, ‘An in- 
strument to be used chiefly on board ship for approximating in certain 
cases the course of an approaching vessel, cither in the day or night, and 
the relative angle of both ships’ courses, in order to avoid a collision, to be 
called * Perry’s Anti-collision Dial.’” 

2578. ALEXANDRE MARTIN BRUERE, Paris, ‘‘ The novel application of hydro- 
gen gas to various purposesin the arts.”—/etitious recorded 16th November, 
1858. 

2584. Josep Henry Tuck, Great George-strect, Westminster, ‘‘ Improve- 
ments in the mode of laying and securing telegraphic cables, and in appa- 
Tratus for the same, and for carrying on other operations under water.” 

2536. Epwarp WELCH, St. John’s-square, Clerkenwell, London, ‘‘ Improve- 
ments in the manufacture of tobacco, and in apparatus therefor.” 

2587. Joun Ropertson, St. Ninians, Stirling, N.B., “ Improvements in 
musical instruments.” 

2588. Micutakn Scort, Stanhope-terrace, Hyde Park Gardens, London, ‘ Im- 
provements in the construction of breakwaters, parts of which are 
applicable in making other structures.” 

591. JouN BrexNanp, Manchester, Lancashire, *‘An improvement in 
ploughs, and in other agricultural implements, and in the method of driv- 
ing the same.”— Petitions recorded V7th November, 1858. 

2601. CularLes Titstox Bricut, Harrow Weald, Middlesex, ‘ Improvements 
in insulators, and an improved mode of connecting insulators to posts 
and other supports.” 

2604. Joun Lesiiz, Conduit-strect, Hanover-square, London. ‘* Improve- 


ments in the manufacture of gas.”—Petitu.ns secorded Ith Nocewber, 
1858, 


mproved ma- 
” 














2615. Jous Epwarps, Aldermanbury, London, “ Improvements in the 
manufacture of trowser-buttons.” 

2626, JouN Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the construction of electric telegraph cables or conductors.”—A com- 

oj uunication from Henry J. Rogers, Baltimore, Maryland, U.S. 

2630. Tuomas Stokes Cressey, High-street, Homerton, Middlesex, “ Im- 
provements in machinery used in the manufacture of casks.” —Petitioas 

- record: d 1th November, 1858. 

535. Hexry Eu.is, Holbeach, Lincolnshire, “ Improvements in machinery 
or apparatus for cultivating, cleaning, and pulverising land.”—Petition 
recorded 20th November, 1858, 











2654. Watter Ratston, Manchester, Lancashire, “Improvements in em- 
bossing and finishing woven fabrics, and in the machinery or apparatus 
employed therein.” 

2656. WintiaM GormaN, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
furnaces, and in the combustion of fuel, and in apparatus connected 
therewith.” —Petitions recorded 23rd November, 1858. 

2662. Richarp Huen Hvueuss, Hatton-garden, London, “ Improvements 
in means or apparatus employed when lighting by gas.”—Petition recorded 
24th November, 1858. 

2679. CuaRLes Parker, Dundee, Forfarshire, N.B., “Improvements in 
looms for weaving.” — Petition recorded 25th November, 1858. 

2700. Huen Lee Pattinson, Stotes Hall, Jesmond, Newcastlc-upon-Tyne, 
“Improvements in utilising the heat of slags of iron and other works.”— 
Petition recorded 27th November, 1858. 

2711. Wituiam Epwarp Newton, Chancery-lane, London, ‘‘ Improved ex- 
pansion or cut-off gear for steam-engines.”—A communication.— Letition 
recorded 29th November, 1858. 

2730. AuGust Emit CLEMENS SCHEIDEL, Watling-street, London, “ Improve- 
ments in fastenings for belts, braces, garters, books, porte-monnaies, port- 
folios, pocket-books, invoice, writing, and cigar cases, reticules, bags, and 
other similar articles, or purposes.”—A communication from P. F. Gouda, 
—Petition recorded 30th November, 1858. 

2751. Levi Bisseut, New York, U.S., “‘ Improvements in trucks for loco- 
motive engines.”—etition recorded 1st December, 1858, 

5761. Micuar, Henry, Fleet-street, London, ‘* Improvements in manu- 
facturing and revivifying bone black, or animal charcoal, and in kilns 
and apparatus employed therein,”—A communication from J. A. Lagard. 
—FPetition recorded 14th December’, 1858. 

2871. ALFRED Vincent NewrTon, Chancery-lane, London, ‘‘ Improved ma- 
chinery for manufacturing bullets.”—A communication.—Peition recorded 
15th December, 1858. 

2959. JAMES Macrugrson, Aberdeen, N.B., ‘ Improvements in solidifying 
the raspings and other waste of horns and hoofs, and in applying the 
process to the cementing of prepared horns, hoofs, and tortoiseshell.”— 
Petition recorded 27th December 1858. 

91. Wituiam Bray and WittiamM THomMas Grorek Bray, Folkestone, Kent, 
‘*Improvements in locomotive and traction engines,”—/eti/ion recorded 
12th January, 1859. 

448. CHARLES Fay, Manchester, Lancashire, “ Improvements in apparatus 
for working railway brakes,”—Petition recorded 17th February, 1859. 

463. SamugL Wueatcrort, Brudenell-place, New North-road, London, 
“Improvements in the method of, and the means for, uniting lace to 
blond and other fabrics, and also in the apparatus used for manufacturing 
or converting the same into bonnet and cap-fronts, rouches, and such 
like similar articles of millinery.”—/etition recorded 19th February, 1859. 

502. JAMES Houms, Glasgow, Lanarkshire, N.B., “Improvements in ma- 
chinery or apparatus for propelling vessels, ships, and boats.” 

507. ENock Price and Eomunp Hawkins, Doncaster, Yorkshire, ‘‘ Improve- 
ments in the mode of forming fish-plates, and in the method of fixing or 
attaching them to the joints of rails on railways.”—/etition recorded 24th 
February, 1859, 

528. George Horner, Falls-road, Belfast, Antrim, Ireland, ‘‘ Improve- 
ments in hackling flax and other fibrous materials, and in machinery for 
the same.”—etition recorded 28th February, 1859, 

549. James MAXWELL Apams, Davip Law, and Joun INGLIS, Glasgow, 
Lanarkshire, N.B., “ Improvements in fireplaces, grates, ranges, and 
stoves.” —Petition recorded 2nd Mar 1859. 

566. JAMES DaLzieL DovGaLL, Glasgow, Lanarkshire, N.B., ‘“* Improvements 
in fire-arms.”— Petition recorded 3rd Murch, 1859. 

580. Joun Leigu, Manchester, Lancashire, ‘‘ lmprovements in the purifica- 
tion of coal gas.” a 

581. Joun Fraser, Banff, N.B., “ Improvements in ploughs.”—Petitions re- 
corded 5th March, 1859. ’ 

589. Huen WitL1aM Patrick, Mill-hill-terrace, Acton, Middlesex, ‘‘ An im- 
provement or improvements in apparatus for chemical and dental labora- 
tories, or other manufacturing or experimental uses, which he proposes 
calling a ‘ paragon laboratory forge.’” ; 

590. Duncan Provuproort, Glasgow, Lanarkshire, N.B., “ Improvements in 
Turkey-red dyeing.” . 

596. Prerre Ernest Aimont, Paris, “ Improvements in the construction of 
wagons and other carriages for railways and ordinary roads, and of appa- 
ratuses connected therewith.”—Petitions recorded 7th March, 1859. 

628. NATHAN WASHBURN, Massachusetts, U.S., “A new and useful or im- 
proved machine for rolling tires for wheels.”—Petition recorded 11th March, 
1859. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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Erratum. 
After 2674, for “3746” read ‘ 2746.” 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 





Cass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 
2051. J. Parker, Bradford, Yorkshire, ‘* Steam boilers.”—Dated 10th Sep- 
tember, 1858. 

This invention consists in the application of a supplementary boiler sup- 
ported within the flue or flues of a Cornish or other boiler having suitable 
flues, and connected to the main boiler through one or more passages. The 
feed water may pass through this supplementary boiler or the supplementary 
boiler may form part of the main boiler, and it may be made with an 
internal flue. In some cases two or more holes in communication with each 
other may be suspended in the main and side flue or flues, and connected to 
the interior of the boiler through one or more passages. Another part of 
the invention consists in applying tubes within the flue, which tubes are 
connected to the ends of the boiler, so as to allow them to expand or con- 
tract. The object of these tubes and the supplementary boilers is to econo- 
mise the fuel.—Not proceeded with. 


Crass 2,—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &C. 

2055. F. W. J. Jounson, London, ‘“* Means of communicating between the 
possengers, guard, and engine-driver on vuilway trains.”—Dated lth 
Septenber, 1858. 

In carrying out this invention it is proposed to provide each carriage with 

a tube of india-rubber or other suitable clastic material extending along the 
top of the said carriage, and so much longer than the carriage itself as to 
allow of such tube being connected to those upon the preceding and succeed- 
ing carriages, either by means of a screw socket joint, or an elastic socket 
joint or other similar contrivance. Each of these tubes is to be provided 
with one or more branches extending downwards into its respective carriage, 
and furnished with a suitable mouth-piece closed by a slide or valve. The 
outer end of the tube terminates in the guard’s box, and is furnished with a 
whistle. Any passenger desiring to conimunicate with the guard has merely 
to open the mouth-piece and call his attention by blowing the whistle, and 
the guard, upon learning the cause of the alarm, communicates with the 
driver in a similar way, the end of the tube on the leading carriage being 
connected with one on the tender terminating in a whistle for that purpose ; 
or the end of the tube may be fitted with a piston connected to the handle 
of the ordinary steam whistle. One of the chief advantages of this arrange 
ment is that the guard can always ascertain whether the alarm is in working 
order previous to the starting of the train by signalling the driver from his 
box.—Nut proceeded with, 








2061. L. Hitt, Port-Glasgow, N.B., “ Apparatus for lowering or payi 
ships’ chains and anchors.” —Dated tith September, 1858. — 

The patentee constructs the frame of the windlass purchase or capstan in 
any of the usual ways, and communicates the working power to the main 
axle or shaft in any of the usual modes, Instead, however, of placing the 
chain barrels (round which the chain or cable is passed or wound) inside of 
or between the outer bearings or purchase bits, and fixing the same firmly 
to the axle, he places the chain barrels outside of the bearings, and bores 
them out so that they may run loose on the axle. The chain barrel may be of 
any of the usual descriptions, but he prefers one formed with a groove and 
projecting parts suited to the size of the chain or cable. To the chain 

arrel he fixes and unites a strong friction wheel and brake (either by 
casting both in one piece or otherwise), so that the chain band and friction 
wheel may be capable of revolving freely together on the axle when so 
desired. On each of the outer ends of the axle he places and firmly fixes a 
purehase-end which he prefers to be wheeped, and round which chains or 
ropes can be passed or wound when required. This purchase end also serves 
as a collar to prevent the chain barrel and friction wheel from coming off, 
By one or more suitable stop-bolts, capable of being projected through the 
purchase-end into suitable holes in the chain barrel and friction wheel, he 
provides means of fixing or locking the chain barrel and friction wheel to, 
and causing them to revolve with, the axle, for the purpose of heaving-in 
the chain or cable, and by drawing back these stop-bolts the chain barrel 
and friction wheel will again revolve freely on the axle, so as to give-out 
chain under the regulation when desired of a brake or friction strap. 

2079. C. J. Reppatu, Limehouse, Middlesex, “ Ships’ and other pumps.”— 
Dated 14th September, 1858. 

This invention cannot be described without reference to the drawings. 

2089. Hon. W. E, Cocuranr, Osnaburgh-terrace, Regent's Park, London, 
** Fastenings of railways.”—Dated 14th September, 1858. 

This invention consists in the introduction of pins or rods of a hard 
material which will not sink transversely through the wood fastenings, so 
that the ends of the metal or other pins or rods may come flush with the 
sides of the wood fastenings. By these means, when a wood fastening is 
driven in between the cheek of a railway chair and a rail or rails therein, 
the ends of the will come in contact with the inner surface of the 
chair and with the rail or rails therein, and will, notwithstanding the 
shrinking of the wood, still retain the rail or rails secure, 

2091. E. Smytu, Bricton, Surrey, “ Swimming belts and life-preservers.”— 
Dated Lith September, 1858. 

In carrying out the First part of this invention the patentee proposes to 
employ a hollow inflated belt or float of an ordinary exterior form, com- 
posed of vulcanised india-rubber or any suitable air-proof material or fabric, 
and provided with suitable bands, straps, or other contrivances, to attach it 
to the body. This part of the invention applies to the method of, and 
apparatus for, inflating the belt or float. The ordinary plan is to inflate 
the belt or float through a tubular aperture closed by a slide or by a serew 
top. Either of these fastenings renders it often difficult and dangerous to 
further inflate the float when the wearer is in the water, especially if the 
hands are engaged or entangled (as in swimming, or in holding up others, 
or being grasped by others). In order to remedy this defect, and to allow 
of the inflation being easily and readily effected in the first instance, he pro- 
poses to employ a short tubular aperture as usual, the entrance being 
closed by a self-acting valve opening inwards. By the use of this self- 
closing valve it will be evident that the inflation either in or out of the 
water will be much more readily effected, both hands being left quite at 
liberty. For expelling the air when required, a separate opening must be 
provided in the mouth tube (or elsewhere), and closed either by a slide 
or serew cap or atap. Or by modifications of the mouth tube, as hereafter 
described, the same aperture may be employed for both purposes, In carry- 
ing out the Second part of this invention it is proposed to employ several 
separate belts or floats of any convenient size and form, each inflated 
by a separate flexible tube, the other or mouth ends of these tubes being 
traced side by side to each other, and to the mouth-piece of a float worn by 
the person in charge of the compound float now being described (so that the 
orifices are within easy reach of the mouth in a similar manner to the 
pandean pipes). The conducting tubes are of different lengths, and are 
each provided with a self-closing valve or tap at the end next the float, in 
addition to a valve or other contrivance at their respective mouth apertures. 
In case of wreck, a ship's officer, or other person possessing a compound 
float, and having previously inflated the particular float attached to his 
own person, could, by inflating the remaining floats or belts in succession, 
be instrumental in saving the lives of others who may have been precipi- 
tated into the water, and who could hold them or attach them to their 
bodies. Each of such belts and its respective tube might be of a distinctive 
colour, so that the wearer might see at a glance through which orifice 
to inflate any particular belt required. 

2004. J. Duke, Dover, Kent, “ Life boats,” dc.—Dated 15th September, 1858. 

These improvements in boats are of such a nature that all the water 
shipped by a boat even to the extent of her utmost capacity will be dis- 
charged in a few seconds, without the use of plugs, valves, floating cavities 
or other such contrivances dangerous to the safety of the boat. She is 
likewise so constructed that she cannot upset, having two fore and aft spaces 
or cavities into which the external water has access by channels through the 
bottom of the boat. This inclosed body of water acts as ballast, and prevents 
the possibility of capsizing. The water shipped by the boat finds passage 
through suitable channels into the cavities or spaces before-mentioned, and 
hence into the sea by the openings -of icati therewith. The in- 
ventor constructs his improved boats with external and internal bodies, 
applying to one or both bodies a peculiar arrangement of double flanking, 
which renders them light and strong, with a saving in cost and material ; 
and being formed somewhat on the lines of the boat known as the gig, they 
any manageable in boisterous weather or in a heavy sea,—Not proceeded 
with, 











CLass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ec. 
1959. J. Braz and J. M‘'KINNELL, Munchester, “ Indigo blue dyeing." — 
A communication,—Dated 30th August, 1858. 

This improvement consists in dipping two pieces of fabric (placed back to 
back) simultaneously into the indigo dyeing liquid, so that the two back 
surfaces of the cloth may be in close contact, and unexposed to the atmo- 
sphere, allowing only the two outside or face surfaces to be exposed to the 
oxygen of the atmosphere, which has the effect of causing the outer or face 
surfaces to absorb a greater quantity of indigo or dye than the back or 
inner surfaces, by which method of dyeing, the face sides of the cloth will 
present a dark blue, and the back sides a light blue colour, and consequently 
an economy in the dyeing is effected. 

1961. J. Brazin and J. M‘KINNELL, Manchester, “ Indigo blue dyeing.”"— 
Dated 30th August, 1858. 

This improvement consists in printing or covering the face side of the 
fabric with certain chemical substances, in order to draw or attract the 
indigo in the dye not more to the face side than to the back of the fabric, so 
that when finished the face side shall present a dark blue and the back a 
light blue colour. For this purpose the patentees employ a salt of man- 
ganese, preferring the sulphate or muriate of manganese, 

1962. B. Hanson, Paddock, near Hudderstidd, “ Apparatus for sizeing and 
drying woollen yarns or warps.” — Dated 30th Auguat, 1853. 

This invention consists in the employment of a series of tiers of heated 
pipes or other fixed heated surfaces, so arranged that woollen yarns can be 
traversed at « suitable distance from them betwixt pairs of rollers which 
keep them steady and detached or separate from each other. Also in the 
employment of fans or other suitable means for producing a current of air 
which is heated in passing the hot pipes or hot surfaces, The yarns are 
caused to pass through a reed in single or detached threads to a sizeing 
trough, and from which to the pairs of rollers which conduct them over or 
ata suitable distance apart from the heated surfaces, by which and the 
heated air the yarns are dried, thence through another reed in detached 
threads, and from which they are taken toa reel or ‘ warping mill,”"—Not 
proceeded with, 

1968. T. R. Harpine, Leeds, Yorkshire, ** Making straight or circular combs 
Jor flax, wool, or sitk machinery.” —Dated 30th August, 1858. 

This ‘invention consists, in the First place, in using a description of mor- 
ticing head, or the drilling spindle and the head itself, connected with the 
dividing head or other dividing apparatus in such a manner that the 
morticing tool shall exactly coincide with the holes previously made by the 
drill and the dividing head, so that by pressure the holes may be formed of 
the shape of the pins, which may be flat or otherwise. The invention con- 
sists, Secondly, in driving such pins into circular or other combs in such a 
manner that the combs shall retain their primitive shape. This is produced 
by a peculiar driving tool, similar in some respects to a morticing machine, 
the punch of which is brought on to one or more pins at a time, and forces 
them down into their places. In order to keep the combs in form he applies 
sustaining plates to hold up the combs while the pins are being driven into 
their places, These plates can be varied in their position so as to counter- 
act any deviation that would be produced in the combs.— Not proceeded with, 














1975. J. StonenaM, Audenshaw, near Manchester, Lancashire, “ Cleaning and 
treating cotton and woollen waste or other slbrous materials, and in ex- 
tructing oil or grease therefrom.” —Dated 3lst August, 1858. 

According to this invention the waste is sorted into two, three, or more 
sorts, as the case may require, and when sorted placed in vessels containing 
water, in order to prevent the soiling or greasing of the parts that have not 
been hitherto greased, and also economising the material used for extract- 
ing the oil or grease by preventing it from acting on those parts of the 
waste that do not require it. The waste is then drained and put into any 


spirituous liquid, such as naphtha, benzole, benzine, oil of turpentine, 
methylated spirit, or other spirit suitable for dissolving the grease and 
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rendering it fluid. After this the spirit and grease are pressed out of the 
waste, and the latter placed in a wash-wheel, and afterwards wrung and 
dried in stoves suited to the purpose. The aforesaid process renders the 





waste quite clean and improves its absorbent properties, thereby makinz 
it fitto ber ployed for ing or other suitable purposes.—Not proceeded 
ith. 


1976. D. Herwortu, Littleboro’, Lancashire, and J. Hevwortu, Hebdenbridge, 
Yorkshire, ‘* Looms.” —Dated 3st August, 1858. 

First, across the hand rail of the loom by which the top of the reed is 
supported the inventors carry a piece of metal or other suitable material, 
form ngahar or rod supported at or near each end by the lathe or stay swords, 
or by the hand rail, or other convenient part or parts of the loom, in such 
manner that when the loom is working it is projected forward from the 
reed at a certain elevation, by the action of a positive motion of the loom, 
to such a position as effectually to prevent the shuttle from passing 
vertically out of its true course, or from what is generally termed flying 
out. When the loom is at rest, the bar or rod is planted against the face of 
the reed just below the top balk bar or rib thereof, so as to protect the 
dents of the reed from being damaged by the pressure of the weaver’s hook 
immediately under the top balk bar or rib. Motion is given to this bar or 
rod by the setting on rod, strap, guider or other simultaneous movement in 
the loom. To this rod they connect another rod near to each end, in such a 
manner that when the loom is in work it is depressed so as to keep the 
shuttle from rising above the warp threads, and when the loom is at rest it 
is elevated so as not to inconvenience the weaver when drawing the warp 
threads through the reed. This they call a “‘self-acting shuttle and reed 
protector.” Secondly, to the lathe or stay they fix a spring or weight to 
which they attach a strap of leather or other suitable substance passing 
therefrom to the open end of the shuttle box, and so firmly held as to 
receive the force of the picker when it has discharged the shuttle ; the 
spring slightly yielding breaks the force of the blow. This they call the 
picker check. Third, to the back ‘of the fly box or lathe sword they fix a 
strap of leather or other suitable material, which they pass across the back 
of an elevated finger from the swell, or the finger from the stop rod, 
which acts upon the swell, midway of the shuttle box: they pass 
the strap inside, and fix it near the extreme end thereof, in such a manner 
that at the instant the shuttle is driven against it the swell is caused to 
press tightly upon the shuttle, and prevent any rebound. This they call 
the shuttle check, Fourthly, upon the shuttle or jack they place a sliding 
hook or link, so arranged that when adjusted to its position by the setting 
of the jack iron connecting with the healds it cannot move from its place, 
By this arrangement they preserve the bottom shafts of the healds from 
coming in contact with each other and damaging the healds. This they call 
the jack or treddle link. 

2000. E. Cocker, Newton-heath, near Manchester, ‘‘ Machinery for spinning, 
twisting, or doubling cotton, flac, &e.”—Dated 3rd September, 1858. 

Instead of the single row of spindles at present used in mules, stretchers, 
twining jennies, and similar machinery for spinning, twisting, or doubling 
various kinds of fibrous materials, the inventor uses two or more rows of 
spindles, by which great economy is attained in the saving of room, the 
original cost of the machinery, the saving of labour, and in the increased 
size of the cops produced. In order, however, to make this disposition of 
the spindles effectual for the purpose, he combines it with certain variations 
in the construction and arrangement of the spindle boxes, the fallers, the 
faller wires, the under fallers, and in the mode of banding or conveying the 
motion to the said spindles, a part of these improvements being also applic- 
able to machines with a single row of spindles. 

2001. G. T. Bousrieiy, Brirton, Surrey, ** Knitting machinery.”—A cominu- 
icati ul September, 1858. 

This invention has reference to that class of machines by means of which 
yarn is knit into fabrics, and the main object of the invention is to cause 
the various devices in the machine which operate directly upon the yarn to 
narrow and widen the fabric automatically according to a previously con- 
ceived design or pattern. The invention consists in transferring the stitches 
from the needles upon which they have been formed to other needles in a 
series of needles, for the purpose of narrowing the fabric, and for other 
purposes, by means of transferring hooks operated in sueh manner as to 
enter into the stitches by moving along the stems of the needles towards 
their points. The invention consists further in directing the operation of 
transferring hooks or their equivalents which transfer the stitches from the 
needles on which they are formed, to others, by means of a pattern barrel 
or the equivalent thereof, so that the machine when once set to work 
accomplishes the narrowing of the fabric automatically, according to the 
intended pattern or design. The widening of the fabric in this present 
machine is effected by casting the yarn over an additional needle by the 
operation of the thread guide, and the present invention consists in direct- 
ing the movements of the thread guide by means of a pattern barrel, or 
the equivalent thereof, so that the machine when onee set to work accom- 
plishes the widening of the fabric automatically according to the intended 
pattern or design, In this machine the needles and sinkers are mounted in 
a series upon a carriage, which travels alternately in opposite directions, so 
as to cause the sides of the needles and of the sinkers to pass in succession 
along the inclined portions of the grooves of certain stationary cam bars, by 
which their movements in knitting are effected; when in the operation of 
such a machine the work from narrowing contains a less number of stitches 
than the number of needles in the series, a portion of the needles and 
sinkers are not acting upon the yarn, and consequently the carriage need 
not travel as far as it must when all the needles are at work ; and the in- 
vention consists further in varying the travel of the carriage in proportion 
to the widening and narrowing of the work. The invention also consists in 
varying the periods of time at which the pattern barrel or its equivalent is 
moved in proportion to the widening and to the narrowing of the work. 
The invention also consists in various other improvements by means of 
which the operation of a knitting machine is improved. 


























2012. T. WARBURTON, Astley, near Manchester, “* Machinery for preparing 
cotton and other sibrous materials, and for doubling yarns,” — Dated 4th 
September, W493 

This invention, which relates to slubbing and roving frames, and to 
doubling frames, consists, First, in dispensing with the spindles used in the 
ordinary machines, and substituting in their stead hollow tubes, upon which 
the bobbins are placed. The position of the lifting rail and stationary rail 
is reversed, the lifting rail being underneath the stationary rail, the tube 
before-mentioned moving in the two rails with sufficient length above the 
stationary rail for the bobbin to traverse. This tube is driven by bevel 
wheels in the same way as the spindles now in use. The invention also con- 
sists in lengthening the flyer legs, and attaching them to bushes which are 
driven by bevel wheels in the ordinary way in the stationary rail, The flyer 
legs are made of sutticient length to allow of the traverse of the bobbin. 
The tops of the flyers are lengthened so as to revolve in another stationary 
rail, waich is fixed to the frame ends. By these means the flyers are beld 
perfectly steady without the aid of the spindles, which are dispensed with, 
and thus a higher working speed is attainable. —Not proceeaed with, 

2014. J. Firnpen, Woodshade, near Todmorden, ** Building of cops.” —Dated 
Ath September, 1853. 

This invention consists, First, in a new mode of securing the bottoms or 
foundations of cops during the operation of winding the yarn on the 
spindle, in order to reduce or obviate the quantity of waste heretofore made 
in the process of winding, weaving, or recling. The ordinary mode of 
accompishing this purpose is by using tubes of tin plate and paper, as also 
steel tubes, and tubes of gutta-percha. The mode of using these tubes is 
to place them on the bare spindles previous to commencing a set of cops in 
the mule, and on them the cop bobbins are commenced or formed. These 
appliances, however, only obviate the waste in an imperfect manner, besides 
which they are at the same time troublesome and expensive in the applica- 
tion. The improved mode of securing the bottoms of cops i simple, 
effectual, and economical, When a fresh set of cops is to be commenced 
after one, two, or three or more layers of the yarn or thread herve been 
wound on to the bare spindles in the ordinary way, the iaventoy applies to 
the yarn thus wound on to the spindles a small quantity of a composition, 
cement, or adhesive substance sufficient to cement the yarn together, so as 
to form tubes. On these tubes the cop bobbins are built, after which the 
formation of the cops is continued and completed in the usual manner 
For the composition or cement a variety of adhesive substances may be 
used, but are not all equally eligible as far as regards efficiency and economy. 
He enumerates flour made from wheat, barley, or other grain capable of 
affording starch: also starch made from in, potatoes, or other roots ; 
also British gum or dextrine ; also weak ue size, thickened with some 
insoluble substance, such as whiting, China clay, &c. ; also silicate of potash 
and silicate of soda. But whichever of these substances are used, water is 
always an essential ingredient in the composition. 

015. J. RaAMsnorrom, Accrington, and T. WarTson 

























Baxenden, 


** Apparatus 
Sor weaving.” —Dated th September, 1858 

The First part of this invention consists of an improved method of 
stopping a loom when an obstruction occurs in the shed by any of the warp 
threads breaking, in order to prevent the formation of what are technically 
called ** floats.” The inventors fix a spring on a hollowed part of the nose 
or taper part of the shuttle, where it is liable to be affected by entering or 
leaving the shed, They attach a pin or projection to the said spring, which 
oy through an orifice in the nose of the shuttle, in order to actuate a 
ever in a recess, one end of which lever is caused by the depression of the 
spring to interfere with and break the weft thread when leaving the cop, 
thus causing the stoppage of the loom by any of the well-known weft 
motions in the usual manner. A spring may be attached to the lever if 
found desirable, or necessary to keep it in its place, Or the projection from 
the spring may be made to interfere with a brake, or cut the weft thread 
directly when passing the eye of the shuttle. The spring is depressed by 
the floats or obstructions occurring in the shed pressing upon it, or causing 
the shed to press thereon in passing through. The Second part of the im- 
provements is intended principally to avoid concussion and fracture of the 
warp, and consists in the application of one or more springs or weights in 
connection with an L-shaped lever, the said springs or weights being 





And also 


attached to what is generally known as the rising frog motion. 
in the application of another spring to the slay — which the rising frog 


operates. They also affix the said frog in a moveable frame which recedes 
with the concussion, thereby giving motion to adouble brake which operates 
upon the two opposite parts of the fly-wheel of the loom.—Not proceeded 
with. 

2024 F. W. Brinp, Devonshire-street, Bishopsgate, London, ‘‘ Sewing ma- 
chines.” —A communication. —Dated 7th September, 1858. 

his invention relates to the general construction, arrangement, and 
combination of the various working parts of that class of sewing machines 
wherein the stitch is produced by the conjoint action of a needle and a 
vibrating shuttle. According to this invention the needle is carried by a 
vibrating needle arm actuated from the main driving shaft through the in- 
tervention of a link and revolving crank pin. The spool or bobbin which 
supplies the thread to the needle is carried on an arm projecting from the 
back end of the needle arm, and the proper drag ortension of the needle thread 
is maintained by passing it two or more times through a series of holes or 
notches formed for that purpose on the upper edge of the vibrating needle 
arm. ‘The shuttle is carried in a suitable case or recess formed in the upper 
end of a vibrating arm or driver, which receives its proper motion from a 
hanging lever actuated by the same crank pin which imparts motion to the 
needle arm, such lever working on a centre in a bracket projecting down- 
wards beneath the table or bed-plate. The shuttle case vibrates in a curved 
race so formed as to close the upper side and back of the case, which is 
notched at one end to admit of the shuttle being readily withdrawn and re- 
placed, whilst the other end is entire for the purpose of driving the shuttle. 
The feed motion, according to one of two modifications, consists of a bar 
placed on the inner side of the bracket last referred to, and retained in 
position by a guide pin passed through a slot so formed in the bracket as to 
allow the feed bar to rise and fall. This pin also serves as the pivot upon 
which the feed bar moves. On one face of this feed bar is an incline 
actuated by a cam which thus elevates the bar, and causes it to bear against 
the under side of the cloth to be sewn. The actual feed motion of the bar is 
then produced by a revolving stud pin, which strikes the side of the lower 
end of the bar, and consequently moves the upper end laterally, thereby 
feeding the cloth. The length of the stitch is regulated by an adjustable 
stop in the ordinary manner, and a spring serves to return the feed bar to 
its place after each forward stroke. The upper surface of the feed bar may 
be provided with asingle chisel edge, a series of notches, or an elastic friction 
pad composed of india-rubber or other suitable elastic and frictional material, 
so as to move the cloth along. The second modification of feed motion con- 
sists of a vertical vibrating lever, the upper end of which carries two inclines 
so disposed that one shall elevate the feed bar and the other impart the feed 
motion thereto through the intervention of a stud pin projecting from the 
under side of the feed bar. A sliding spring foot carried by the front end of 








, an overhanging bracket which is placed side by side with the vibrating 


needle arm presses upon the surface of the cloth, and serves to hold it down 
upon the table. The overhanging bracket carries also a spring lever which 
actuates a catch, the object of which is to take the needle thread on the rise 
of the needle and draw out the slack when the needle descends again, the 
requisite motions being derived from the front end of the needle arm, which, 
as it rises, forces back the spring lever, and consequently brings forward the 
catch, The entire machine is mounted on a stand or a table of its own, and 
is actuated by a treadle, a fly-wheel on the driving shaft serving to 
regulate its motion. 

2028, J. R. Rostron, Eienfield, Lancashive, ‘ Press for packing or pressing 

wool and other materials.” —Dated 8th September, 1858. 

In the improved press the uprights or pillars supporting the top or main 
plate are furnished at certain intervals with two complete sets of doors, two 
pairs at cach side of the press, one above another, which when closed form 
an upper and lower chamber or shaft, the lower set of doors being provided 
with laths or bars which retain the over lapping edges of the bag which is 
to contain the wool, &c., when the doors are closed, and hold the bag firmly 
in the lower chamber for the reception of the wool or other material. Upon 
the top or main plate are mounted two bevel wheels in a moveable or sliding 
bearing, and supporting a spur pinion, gearing at will either into another 
pinion, or into an internally-toothed disc, both of which have the screw for 
their centre, so that as the sliding pinion is brought into gear with the 
greater or lesser surface, the quicker or slower the screw becomes driven. 
These sliding bevels are also in connection with an extended arrangement 
of bevel gearing, by which means motion may be imparted to the serew from 
any convenient part of the press. The wool or other material to be packed 
is filled into the upper chamber until the bag and the upper chamber are 
full. The canvas to form the cover of the bag is secured upon the pressing 
plate keyed on to the screw, and the screw being put in motion compresses 
the wool into the bag, which is then made or sewn up to the pinion ; being 
moved to the large wheel on the disc, the screw and plate are raised rapidly, 
= by opening the doors the finished bale may be removed.—Not proceeded 
with, 








Cuass 4.—AGRICULTURE.—Nonke. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
Louse Fittings, Warming, Ventilating, §c. 
2088. S. St. C. Massta, Pall Mall, London, “ Stoves or fireplaces.” —A coime- 
muvicution.— Dated 14th September, 1858. 

According to this invention, at the back and at the lower part of the 
basket or grate in which the fire is made, there is an opening from side to 
side thereof, and so formed that the fuel rises somewhat above the upper 
edge of the opening. Behind the back of the stove or fireplace there is 
formed a case, which commences at or about the lower edge of the opening 
above mentioned, and it rises to the upper part of the fireplace or stove, 
leaving a narrow space between the back of the stove or fireplace, and the 
inner surface of the case, At the upper part of the stove or fireplace, and 
over the basket or grate containing the fire, is formed another opening of 
less dimensions than the lower one before mentioned. This upper opening 
corresponds in size with the pipe or passage leading into the chimney. To 











fourm the pipe or passage into the chimney, the casing at the back contracts 
in dimensions when it comes to the upper part of the stove or fireplace. 
The dimensions of the upper opening as compared with the lower one are 


| ployed 





so calculated that the smoke produced (when fresh coal is thrown on the 


fire) will not rise to the upper opening, but will be consumed below such 
opening by the fire in the basket or grate. There is a horizontal partition 
across the entrance into the chimney through which the pipe or tubular 
passage above mentioned passes, so that the stove or fireplace is set in an 
inclosed chamber, and there is no opening into the chimney except through 
the tubular passage which rises from the upper opening.—Not proceeded with 





CLass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, §e. 
2050. J. L. Cuester, Philadelphia, U.S., ** Self-priminy apparatus for jire- 
and the preparation of percussion pruners to be used there with.” — 
Partly a communication. Dated Wth September, 1858 

This improvement in the preparation of primers, which are composed of 
the usual ingredients, but made into thin flat dises, consists in arranging them 
one upon another in a tube, or other similar device, and then or subse- 
quently moistening them with gum, shellac, caoutchouc, or other adhesive 
matter having waterproof qualities, so that they will adhere together in the 
form of rolls when removed from the tube, and said rolis be coated with a 
coating thereof. By using these rolls cut into suitable lengths, the charging 
of the charger hereafter mentioned is effected very expeditiously. Other 
advantages in this invention are, rendering the primers waterproof and com- 
pact for transportation, and the substitution for copper of tinfoil or other 
thin metallic or other covermg for the side coming in contact with the cone, 
and even for the whole primer, thus offering less obstruction to the action 
of the powder, creating less sediment. and being more economical. The im- 
provement in the self-priming apparatus is represented in the drawings, and 
cannot be described without reference to them. 




















2085. G. C. Grimes, Wandsworth, Surrey, ** lnprovements in Susees, and in 
the means of manufacturing Susees.”—Dated 14th September, 1358, 

This invention relates, First, to forming the paper or other matter upon 
which the ignitable composition is applied of a disc, square, lozenge, or 
other form, upon the end of a short length of wire, in such manner that 
whilst the head of prepared matter thus formed is capable of being held by 
the wire as a stem when friction is applied thereto, such stem may be readily 
pushed through the head to serve, if desired, as a means of connection 
to a cigar either before or after ignition, Secondly, the improvements apply 
to means by which lengths of wire may be applied as stems or holding means 
to fusees. Thirdly, the improvements relate to forming fusees of that kind 
produced of slips of prepared paper or such like material, with part of the 
length of such slips thinner than the other for the purpose of obtaining 
elastic pressure thereto when in use. Fourthly, the improvements relate to 
the composition or matters applied to the ends of splints of wood or other 
material. The patentee first dips the ends of the splints in a compound 
formed of gunm-arabic, or other suitable gum dissolved in water, and whiting, 
and he so applies this matter by preference that it may form a sort of flat 
head to each splint, the better to enable it to receive suitable pastile com- 
positions to be applied to the heads thus obtained when they have become 
dry, such composition having sufficient gum mixed with it to cause it to 
remain hard during burning, and when this composition is dry, ignitable 
composition is applied as is well understood. ‘he object of applying first 
such matter to the splint is to obtain a holding means for the ignitable com- 
position, and also to prevent combustion of the splint, or to any material 
extent, 





= 





2095. G. ReprorD, Moseley, Worcestershire, ‘‘Making cartridges of metal or 
gutta-percha, with or without bullets, and for other purposes.” — Dated 16th 
Septenber, 1858. 

According to this invention pieces of metal or gutta-percha, as the case 
may be, of the proper size are first struck in a die so as to produce the re- 
quisite shape of the bullet or blank cartridge, and to form part of the 
tubular portion, which is afterwards elongated by being placed in a steel bed 
and forced through by a plunger. When it is required to produce cases for 
containing various substances a neck and opening are given, by changing 
the form of the die and punch accordingly. The metal employed is lead, 
and lead alloyed with tin, or any kind of soft metal. The gutta-percha is 
treated in the same manner precisely.—Not proceeded with. 








CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2046. J. WriGut, sen., and J. Wrient, jun., Caledonian-road, Islington, 
Middlesex, “ Apparatus used for preparing jabrics or materials to receive 
eyelet holes or Jastenings, and sixing eyelet-holes, and in fastenings for stays 
and other articles,”—Dated 9th September, 1858. 

Part of this invention relates to machinery and apparatus used for pre- 
paring fabrics or materials to receive eyelet-holes or fastenings. In con- 
structing machines and apparatus for preparing fabrics or materials to 
receive eyelet-holes or fastenings the punching or cutting apparatus is 
made with three fixed or adjustable gauges, one for gauging the distance 
the cut is to be made from the edge, the other two are for gauging the 
distance the succeeding cuts shall be made from each other, and each of 
these adjusting gauges has a pin or projection which enters the cut or hole 
last made. The object of having two such gauges is that there may be one 
on each side of the punch or cutter, and the one or other will 
according to the direction in which the fabric or material to be cut is to be 
moved. In constructing machines or apparatus for fixing eyelet-holes to 
fabrics and materials, in piace of the lower or bed die being fixed on the 
bed as heretefore, the standard or upright is formed with a projection or 
arm above the bed or surface on which the machine is fixed, on to which 
arm or projection the lower or bed die is fixed or applied in such manner 
that parts of the work may be under the arm or projection when an eyelet- 
hole is being fixed in another part of the work or material. In order to 
render it unnecessary to have several machines the patentees arrange a 
moveable die plate having two dies of different sizes capable of being fixed 
to the bed, or to an arm or projection from the standard or upright in two 
different positions, one position corresponding with that of the punch or 
upper die, and another at a distance therefrom, so that either of the two 
dies may be brought into position to be worked with a proper punch, In 
some cases they combine two, three, or more upper dies or punches to work 
at different heights, one above the other, in which cases the standards or 
uprights of the machines are constructed with two, three, or more lower 
dies at different heights on suitable arms or projections, and where desired 
one of the dies or punches may be a cutting die or punch working with a 
suitable bed die or punch. There are other features in this invention, but 
they cannot be described without reference to the drawings, 

2068. W H. MANNING, Devizes, “ Candlesticks for holders.”"—Dated 11th Sep- 
tember, 1858. 

This invention relates to candlesticks or holders in which candles are used 
of smaller circumference than that of the bore of the socket of the candle- 
stick or holder, and where consequently some means are required to secure 
the ends of such candles therein when so used. And the improvements 
consist in having a moveable binding plate suitably curved and shaped 
placed within and at one side of the socket, and so arranged that it can be 
made to press the end of the candle against the opposite side of the socket 
of the candlestick or holder, and so to hold it secure. 

2077. J. TURNER, Gresham-street, ** Hats.” —Dated 13th September, 1858. 

In manufacturing hats according to this invention the patentee uses for 
the “tip” or “brim” prepared grass, or straw, or the article known as 
Brazilian chip, or palm leaf, not making the side of the hat of this material, 
but of the materials usually used for that purpose. 

2078. J. W. TOWELL, Regent-street, London, ‘* Helinet.”—Dated 13th September, 
1858, 

This invention consists in forming the same of two or more layers of cork 
united through the medium of intermediate layers of cloth coated with gum, 
shellac, or other suitable adhesive substance, a block or mould being em- 
for producing the desired form or shape, whereby a union of the 
cork and intermediate cloth is effected, and the necessary strength and 















| durability obtained, in connection with which the head-leather or lining, 
' 


with suitable perforations, is so arranged as to admit air passing through 

the same into the body of the helmet for the purpose of ventilation.—Not 

proceeded with. 

2093. W. G. Taytor, Ashby-de-la-Zouch, Leicestershire, “ Gloves.”"— Dated 
Lith September, 1858. 

This invention consists in the manufacture of gloves from rabbit or hare 
skins or other skins of smaller dimensions, prepared in the ordinary way of 
preparing glove leather, in lieu of using the leather at present adapted for 
that purpose, 











Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tunning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1783. See Class 10. 

2048. A. Baaper, jun., Mittenwald, Bavaria, ‘“‘ Preparation of lubricating 

compounds,” —Dated 9th September, 1853. 

This invention consists in combining quicksilver and asbestos with the 
following fatty and oly matters :—Tallow, rape oil, sheep’s fat, linseed oil, 
and hog’s lard. —Not proceeded with. 

2049. W. CLaRK, Chancery-lane, London, “ Muterials for dyeing and print- 

ing.” —A communication.— Dated 9th September, 1858. 

The present invention applies in particular to the manufacture and sale as 
a commercial product, to be directly employed in dyeing and impressing or 
printing, of the tartrates, citrates, oxalates, and chromates of baryta, and 
the ferro-cyanide of barium, by liberating their acid by means of the addi- 








| tion of a quantity of hydrochloric or sulphuric acids sufficient to saturate 


| the baryta. 





The hydrochloric and sulphuric acids diluted are first mixed 
with the salts of baryta in question, to produce decomposition, and the 
whole mixture may be placed in the bath of dye, or may be used for impress- 
ing or printing. In all cases, if sulphuric acid is used, the sulphate may be 
separated by filtering or precipitation. The salts of baryta above-mentioned 
are prepared either by decomposing (by means of chloride of barium, pre- 
erably, or by sulphuret of barium, the corresponding salts of potash now 
in use. As the salts of baryta thus obtained are insoluble, or nearly so, and 
as the potash in a state of sulphuret or chloride is soluble, the separation of 
the two salts allows of profit being derived from the potash in a state of 
chloride or sulphuret of potassium. There thus results an economy in the 
potash employed, and the substitution of baryta for that alkali, of which 
the price is higher. On the other hand, by replacing bitartrate of potash 
used in dyeing operations by neutral tartrate of baryta mixed with acid, an 
equivalent of tartaric acid is economised. Lastly, experience having proved 
that bitartrate of potash may be replaced by an equivalent of free tartaric 
acid, the inventor doubles the efficacy of the bitartrate of potash, by adding 
to this salt an equivalent of hydrochloric acid at the time of dyeing, whieh 
affords two equivalents of tartaric acid, and one equivalent of chloride of 
potassium, which may be used as substitutes in dyeing for two equivalents 
of bitartrate of potash. The substitution of ferro-cyanide of barium, mixed 
with sulphuric acid, for ferro-cyanide of potassium is especially useful for 
impressing or printing, in which much tartaric acid or oxalic acid is at pre- 
sent used to decompose the salts of potash.—Not proceeded with, 








2067. H. Wikorr, Kensington-gore, London, “* Tonic medicine.”—A communi- 
cation.— Dated 11th September, 1858. 

This invention consists in extracting the sap from the maritime pine, and 
administering it as a tonic medicine in given quantities, either in its natural 
state, or when clarified, or after having been made into a syrup.—WNot pro- 
ceeded with. 

2070. W. Gossacr, Widnes, “* Manufacture of soda and potash,”—Dated 11th 
September, 1858. 

In the spec ion which the inventor filed in the Great Seal Patent 

Offiee, on the 7 








st of August, 1857, he described the means by which 
sulphur contained in alkali waste (which is a constant waste product in the 
manufacture of soda and potash, and which sulphur is largely required in 
such manufacture), may be extricated from such waste in the state of sul- 
phuretted hydrogen gas by the action of carbonic ac d gas thereon ; also the 
means by which carbonic acid gas may be obtained for such purpose. The 
present invention comprises the obtainment of carbonic acid gas of suitable 
quality for effecting such extrication during that part of the operation of 
manufacturing soda or potash, which consists of the decomposition of sul- 
phate of soda or sulphate of potash by means of carbon and lime at a red 
heat, by which decomposition a large quantity of carbonic acid gas is pro- 
duced. Also the application of such gas to the decomposition of sulphuret 
of calcium contained in alkali waste, and consequent extrication of sulphur 
therefrom. The present invention also comprises the use of carbonate of 
lime (produced by the decomposition of alkali waste by carbonic acid gas), 
for the production of a further quantity of carbonic acid gas. Also the use 
of carbonate of lime so produced, or of lime obtained from such carbonate 
of lime for effecting the decomposition of sulphate of soda or sulphate of 
potash in the manufacture of soda or potash. In the said specification he has 
also described the means by which he effects the decomposition of sulphu- 
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retted hydrogen gas obtained as therein described, and consequent extrica- | at the other end of the stop-cock, and is similarly secured therein. 


tion of free sulphur therefrom (in a state suitable to ) used in the 
manufacture of soda or potash) by the action of sulphurous acid gas on such 
sulphuretted hydrogen gas at certain high temperatures therein defined. 


The present invention comprises the effecting such decomposition of sul- | 


phuretted hydrogen gas by means of sulphurous acid gas at lower tempera- 
tures than are indicated in the said specification for such purpose, and the 


simultaneous production of other compounds of sulphur by such decom- | 


ition, 

orn and potash 
of soda or potash, and the use of steam for , 
decomposition of sulphuretted hydrogen gas by the action of sulphurous 
acid gas, and for assisting to effect the separation of sulphur after such 
decomposition has been completed. The present invention also comprises 
the use of compounds of nitrogen with oxygen for effecting the decomposi- 
tion of sulphuretted hydrogen obtained from alkali waste, and consequent 
production of free sulphur in a state suitable to be used in the manufacture 
of soda and potash.—Not proceeded with. 

2073. J. B, A. Dueere, Paris, “ Separating solids from liquids for disin- 
Secting purposes.” — Dated 13th September, 1858. 

This invention consists in the employment for the above purposes of 
magnesia salts, metallic precipitates, and phosphoric and ammoniac acids, 
the said products being employed for manure or other useful purposes.— 
Not proceeded with. 

274. C. W. Siemens, John-street, Adelphi, London, “ Refrigerators, and in 
the treatment of the freezing or cooling imaterial or materials used there- 
with,”’—Dated 13th September, 1858. yew 

These improvements in refrigerators have reference to that description of 
apparatus in which the freezing or cooling effect is produced by dissolving 
chloride of calcium or other chemical salts or compounds, and consists In 
constructing such refrigerators of a series of vessels or chambers fitting or 
fixed one within the other, and of an annular form (concentric or otherwise) 
so arranged or disposed that the solution shall be gradually produced by 
means of a current of fresh or salt water passing upwards through a tube, 
and distributed from the top of such tube, so as to spread itself amongst, 
and afterwards descend through, the body of the salt, or by other con- 
venient means, and gradually pass away from the apparatus ; and so that in 
its circulation it shall firstly or immediately upon its production come in 
contact with removeable vessels containing the liquids or material to be 
frozen. Secondly, in contact with a compartment or compartmegts through 
which water or other liquid may be passed or circulate for the purpose of 
being cooled, and further in coutact with removeable articles, such as 
bottles, or jars, or solid objects, for the purpose of cooling them also. For 
the complete performance of the freezing process he has also a_ specific 
improvement in the removeable vessels firstly above-mentioned, which con- 
sists in constructing such vessels of a long and narrow taper form, circular 
or otherwise in section, covered at the upper end and closed at the bottom 
with a moveable cork or elastic plug to prevent bursting when solidification 
ensues, and allow the contents to be removed. 

2087. A. H. J. BASTABLE, Ranelagh-road, Pimlico, London, “‘ Apparatus em- 
ployed in the production of light.”—Dated 14th September, 1858. 

This invention consists of improvements in that description of apparatus 
employed in the production of light in which jets of ignited gas (ordinarily 
a mixture of oxygen and hydrogen) are projected against a surface of lime or 
other suitable material, to which a slow motion is given In apparatus con- 
structed according to this invention the patentee encloses a column of lime or 
other suitable material in a case or guard, along which the column of lime or 
other suitable material may be impelled, the case or guard extending above as 
well as below the opening or place at which the jet or jets of flame strike 
the lime or other suitable material. At this opening in the case he fixes or 
places wires in such manner that the lime or other suitable material upon 
which the flame or flames may happen to be impinging shall not fall down 
or out of the case when it happens to crack or decrepitate by the action of 
the flame. By these means he is therefore enabled to prevent a great deal 
of the irregularity in the light which would be occasioned by the breaking 
away or the decrepitating of the lime or other suitable material by the 
action of the flame. 


; also the use of aqueous solutions containing certain salts 






Cuass 9,—ELECTRICITY.—None. 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1724. H. BESSEMER, Quecn-street-place, New Cannon-street, Loudon, “ Treat- 
ment of pit coal and the separation of foreign matters therefrom.” — Dated 
30th July, 1858. - 

The patentee claims, Firstly, the separation of pure or nearly pure pit 
coal from shale, carbonate of lime, silica, and pyrites, or other earthy or 
mineral substances, and from coal impregnated or combined therewith, by 
causing the pure portions of the coal to float on the surface of a fluid of 
greater specific gravity than pure coal, and less than the less pure coal and 
the substances to be separated therefrom. Secondly, the washing and sepa- 
ration from purified pit coal, and from the earthy or mineral substances ob- 
tained therefrom, of any dense fluid that may have been employed in the 
separation of coal from mimeral or earthy substances. And also the evapo- 
ration of such fluid and its restoration to that degree of density as will 
enable it to be again employed in the purification of coal. 

1726. J. Davey, H. Sims, J. Mayne, W. Hones, and J. GERRANS, Gwennap, 
Cornwall, ‘* Valve.”— Dated 30:h July, 1858. 

This invention relates more particularly to that description of valve known 
as the clack valve, or the butterfly valve, and consists in a novel mode of 
constructing the lid and seat of the valve, so as to render the same more 
perfect or watertight, more durable, and less liable to derangement than 
valves of the ordinary construction. There will also be a great saving in 
leather, and in the time required for changing and repairing the leather 
when out of order. The improvement consists in making a circular groove 
in the cover or lid of the valve, and also, if desired, in the seat of the valve. 
In this grove is placed a ring of wood covered with leather, or some other 
suitable yielding material. It is preferred that the circular grooves should 
be of a dovetail form in section, that is, the bottom of the groove should 
be wider than the top. This will prevent the wooden ring from becoming 
displaced. A modification of the plan above described may be made by 
securing a ring of wood in one of the circular grooves, say the groove 
formed in the seat or fixed part of the valve, while a ring of leather or 
yielding material is secured in the groove that is made in the cover of the 
valve, so that when the parts of the valve are brought into contact the 
wooden ring of the seat will bear against the leather ring of the cover and 
form a tight joint. 

1728. N. S. Doneg, St. Paul’s-churchyard, “ Treating waste vulcanised india- 
rubber.”—A communication —Dated 80th July, 1858. 

The patentee claims, First, the method of heating waste vulcanised india- 
rubber witha view to its reapplication to the manufacture of vulcanised india- 
rubber articles, by first disintegrating or reducing such waste vulcanised 
india-rubber, and subsequently boiling the same in water until a soft plastic 
or gummy material is obtained suitable to manufacture. Secondly, the 
method of treating waste vulcanised india-rubber, by disintegrating or 
reducing such waste vulcanised india-rubber, and subsequently mixing or 
incorporating it with asphalte, coal tar, resin, pitch, shellac, or other 
similar resinous or bituminous substance, whereby a new and useful 
material is obtained. 

1733. G. Asucrort and H. W. Woon, Blackweir, Cardi’, ** Hydraulic ma- 
chinery.” —Dated 31st July, 1858. 

Between an ordinary hydraulic pump or other source of power, and the 
presses, lifts, or places where the power is to be applied, the patentees 
introduce a chamber or vessel fitted with a piston working air-tight therein. 
To one side of this said piston steam, air, or gas is admitted of the desired 
pressure, such pressure being exerted upon the water contained in that 
part of the aforesaid chamber or vessel situated beneath the piston, and 
the said chamber or vessel is connected by means of a pipe to an ordinary 
hydraulic press. By these means, as the hydraulic pump or pumps are 
forcing water into the aforesaid chamber or vessel in which the piston is 
placed, a constant and uniform pressure of the water therein may thus be 
maintained and exerted upon the ram or plunger of the press with but 
little risk of damage to the machinery ; moreover the pressure may at any 
instant be readily either increased, diminished, or, if necessary, entirely 
removed. 

1734. G. Davigs, Serle-street, Lincoln’s-inn, London, “‘ Apparatus for planing 
electrotype and stereotype plates."—A communication.—Dated 31st July, 
1858. 





Electrotype and sterentype plates have been heretofore reduced to the 
required thickness, and their backs and faces made true or parallel with 
each other by shaving them by passing them beneath a stationary cutter. 

ese improvements consist in combining with the ordinary stationary 
cutter one or more horizontally rotating cutters, by which the plate is 
reduced to the required thickness, and its surfaces made true or parallel 
with each other by once passing beneath the cutters ; and in certain springs 
and guides employed to keep the face of the plate in contact with the 
surface of the bed on which it is placed to be planed. 

1739. E. J. M_ Cerri, Brook-street, ‘‘ Barometers, gauges, and other analogous 
instruments.” — Dated 31st July, 1858. 

In that construction of barometer known as the wheel barometer it has 

m usual, in order to make the instrument portable, to adapt to the glass 
tube a metal stop-cock whereby the mercury may be secured in the glass 
tube and prevented from moving therein. The mode heretofore employed 
for adapting the metal stop-cock to the glass tube of wheel barometers con- 
sists in inserting the lower end of the mercury tube into a socket of a metal 
stop-cock, in which it is secured by cement or otherwise, as is well known. 
The tube connected with the mercury cistern is adapted to a similar socket 
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| 
| 
} 











It has 
been found by experience that the joints thus made are very liable to leak, 
and the accuracy of the instrument will therefore be affected. Pediment 
barometers, or that construction usually employed for marine or mountain 
barometers, or for use in mines, are e portable in a different manner, 
but in a way that is also open to grave objections which it is the object of 
the present invention to obviate. The improvement consists in making the 
glass tubes of the above or other analogous instruments with the cistern 
and stop-cock all in one piece ; by thus constructing the stop-cock of glass, 
and causing it to form part of the tube itself, the necessity of making joints 
is dispensed with, and the risk of such joints being defective, and thereby 
affecting the accuracy of the instrument, will be obviated. 

1741. E. AGNENI Devonshire-street, Bloomsbury, London, ** Increasing parti- 
cularly the effect of decorative pictures, landscapes, drawings, and prints.” 
—Dated 2nd August, 1858. 

This invention consists in cutting the outlines of pictures or other artistic 
productions (which must be performed with peculiar art for the purpose) 
and in applying the same to looking-glasses in the following manner :—The 
inventor engraves the outline of such paintings or drawings upon the quick- 
silver of looking-glasses, or upon any other substance employed in manu- 
facturing the same. He scratches out such substance or reflecting apparatus, 
and applies upon the cleared part of the looking-glass his artistic produc- 
tions. Likewise he applies at first the artistic subjects upon single glasses, 
outlining the same afterwards with the reflecting substances,— Not proceeded 
with. 

1743. G. S. Hin, Ryde, Isle of Wight, “ Hydro-pneumatic machinery.’ 
Dated 2nd August, 1858. 

This invention is based on the principle that atmospheric air will sustain 
a column of water varying from 28 ft. to 32 ft. in height as indicated by the 
barometer. The machinery which the patentee proposes to employ in 
carrying out his invention consists of a water wheel of about 28 ft. in dia- 
meter, a cistern or well to be made underneath it, and a tank not less than 
3 ft. or 4 ft. in depth to be fixed above the water wheel. This tank is formed 
with an aperture at the bottom fitting with a sliding hatch or sluice to open 
parallel with the buckets of the water wheel for the water to flow through. 
There are to be fitted to this tank as many pumps as are requisite, according 
to the power required for the purpose of pumping the water from the cistern 
or well below into the tank above, which pumps are to be driven by gearing 
from the water wheel. The machinery being thus constructed, and the 
cistern and tank being filled with water, it is set in motion by opening the 
aperture at the bottom of the tank, when the water will rush through into 
the buckets of the wheel with considerable force or head pressure due to the 
column of water of (say) 4 ft. in that tank, and thus give it a continual 
motion. The pumps being worked by the water wheel will actually raise 
more water than will be required for working the wheel, which surplus may 
be made available for driving any machinery required. The cistern and 
tank being once filled can be worked for any length of time, as the water 
after being emptied from the wheel into the cistern will be pumped into the 
tank to be used over and over again. The speed can be regulated by the 
slide or sluice at the bottom of the tank, and when more water is brought 
up than is required to be used it can be returned into the cistern through a 
tube fitted there for the purpose, The machinery can be made of any 
power required by increasing the number of pumps and the capacity of 
buckets in the water wheel for receiving the water, but the diameter of the 
wheel should not exceed 28 ft. excepting in the case of a breast shot wheel. 
1754. W. Taytor, Kington, Herefordshire, ** Manufacture of iron.”"—Dated 

3rd August, 1858, 

This invention consists in causing a stream or streams (if streams, the 
more minute and numerous the better) of hydrogen gas to enter into and 
traverse molten crude iron while yet in the crucible of an iron smelting 
furnace, such stream or streams to be applied (the lower the better) under 
the surface of the said molten crude iron, and to issue above such surface, 
whereby the impurities contained in the said crude iron are wholly or 
partially removed, and the said crude iron becomes refined. 

1757. J. SHaw, Manchester, “‘ Manufacture of pasteboard and cardboard.”— 
Dated 3rd August, 18.8. 

The pasteboard or cardboard to be manufactured by the inventor's 
machine will be produced by uniting and compressing together any number 
of sheets of paper, by means of wooden or metal rollers and glutinous or 
other adhesive substances, which substances are applied to the paper by the 
action of the machine, and by which action the air between each sheet of 
paper is impressed therefrom while the same is being converted or manu- 
factured into pasteboard or cardboard.—Not proceeded with. 

1758. R. CunntnenaM, Paisley, Renfrewshire, N.B., ‘* Production of letter-press 
printing surfaces, and surfaces used in reproducing ornamental patterns or 
devices by printing or otherwise, and the apparatus connected therewith.”— 
Dated 3rd August, 1858. 

This invention comprehends improvements which are more or less appli- 
cable under one or other of their various modifications in various arts and 
manufactures in which the ultimate effect is or can be contributed to by the 
use of either raised or indented surfaces, and their object is chiefly to lessen 
the time and expense involved in the production of such surfaces. The im- 
provements as carried out under some of the most important of their modi- 
fications, are especially applicable to apparatus for composing and distri- 
buting types used in letter-press printing. The invention cannot be 
described without reference to the drawings. 

1759. J. STEEL, Glasgow, N.B., “‘ Brewing and distilling.” —Dated 3rd August, 
1858. 

This invention relates to improved apparatus by means of which certain 
operations employed in brewing may be rendered continuous, such improved 
apparatus, or a part thereof, being also applicable in the preparatory pro- 
cesses employed in distilling from grain. The improved apparatus cannot 
be described without reference to the drawings. 

1764. A. V. Newton, Chancery-lane, London, ‘* Machinery for forging nails 
and other articles."—A communication.—Dated 3rd August, 1858. 

This invention cannot be described without reference to the drawings 
1767. J. Spence, Liverpool, “ Rolling sheets from puddled steel or steel iron.” 

Dated 4th August, 1858. 

In the present mode of rolling thin sheets of iron, when the sheet be- 
comes too thin to handle singly, it is doubled, strongly re-heated, passed 
frequently through the rolls, then doubled again, re-heated, and rolled, and 
so on till perfected, Sheets of puddled steel or steel iron cannot be thus 
produced, as the welding point of steel is below that of iron, and it cools 
more rapidly ; hence the layers when doubled thus in part weld or cohere, 
and in part drag and tear each other. This invention consists in rolling 
such sheets of puddled steel or steel iron as follows :—The inventor first 
anneals the bar either by slow cooling from the rolls or by a separate pro- 
cess. He rolls it until it requires to be doubled, and then passes it into a 
chamber or stove, or otherwise so controls the heat that it shall be main- 
tained greatly below that now used, and always below the welding point of 
steel. After doubling he passes the sheets but once or twice through the 
rolls, without opening the layers to oxydise their internal surfaces, and so 
treats them as to maintain the heat of tne interior layers nearly equable 
with that of the surfaces, and he thus maintains a low equable heat till 
perfected. If the sheets be used for tin plates they cannot be tempered by 
the usual methods without injury to the tin. | He passes them tinned from 
the rack into a chamber, in which he maintains an extreme degree of arti- 
ficial cold, and so tempers them without touching the surfaces, It will be 
found that by thes2 methods sheets of steel or steel iron can be produced at 
a cost greatly below that incurred in rolling them, as at present, singly, 
and also that tin plates can be made from them possessing any required 
degree of elasticity.— Not proceeded with. 

1769. J. J. RuSsELL, Wednesbury, Staffordshire, “ Machinery sor cutting and 
screwing the ends of tubes,” —Dated 4th August, 1558. 

Each tube is introduced into and fixed in a hollow mandril, which receives 
rotary and reversing motion by suitable gearing ; and in order that both 
ends of a tube may be acted on without moving it from the mandril, there 
is, on either side of the head-stock above described, a bed or suitable guides, 
on each of which slides a suitable sliding carriage, having a suitable cutter 
for cutting off a portion of the end of a tube, and also a die or screw tool 
for cutting or forming a screw at the end of the tube, these instruments 
being combined with the carriage in such manner that when one has been 
moved out of the way the other may come into a position to act on the end 
of a tube. The end of the tube when being out is supported by a suitable 
bearing, consisting by preference of three rollers. in some cases the 
carriage, instead of having two sets of tools, is arranged with only a cutter, 
or with a screwing die or tool, By these means tubes may be cut to the 
lengths desired, and screwed at the ends with great facility, and without 
requiring to be moved from place to place between the processes of cutting 
off the ends and making the screws. 

1772. W. Cuay, Liverpool, ‘* Manufacture of metallic hoops, bands, and other 
analogous articles.” —Dated 4th Auguat, 1858. 

This invention consists in making hoops, bands, and other analogous 
articles of steel instead of iron as heretofore. 

1776. J. Luis, Welbeck-street, London, ** Truss.”"—A communication.— Dated 
5th August, 1858. 

This invention cannot be described without reference to the drawings. 


1777. J. Luis, Welbeck-street, London, ** Machine for pulverising shell, horn, 
and whalebone.” —A communication.— Dated 5th August, 1858, 

The object of the present machine is to avoid the manual operations at 
present in use for pulverising shell, horn, and whalebone. The operations 
are three in number, after all foreign matter mixed with the shell has been 
removed, and the shell and whalebone prepared in cakes, viz. :—First, the 
pulverisation of the before-mentioned cakes, and of horn; Second, the 
sifting of the powder obtained by the pulverisation ; Third, the pounding 
of the pieces remaining after the sifting. The apparatus used are a me- 
chanical rasper, a sifter, and a mortar; they may be put in movement by 
any motive power. The mechanical rasp consists of a cylinder formed of 
oblong metal plates, with teeth like a saw at the end, which are rounded. 
These plates are so contrived as when put together three of them forma 


















circle : they move on a shaft in a sufficient number to take the entire width 
of the shell cake, which is fixed to a sliding plane, which, pressing with a 
continued force, brings the cake in contact with the rasp. The system of 
rasp is the same, but the sliding plane differs in order to adapt itself to the 
horn or whalebone This apparatus is contained in a box with a hole at the 
bottom through which the powder falls. The powder is then removed wo 
the sifters, which are inclosed in a box ; a backward and forward motion is 
given to the sieves by the same means as to the rasp. The pieces remaining 
in the sieves are then placed in a mortar, the pestle of which is moved b 
the same motive power as that used for the rasp and sieves. With the fore- 
going apparatus an ordinary workman can produce above 12 Ib. of powder, 
and at the same time avoid the many accidents to which he is exposed by 
breathing an air charged with pernicious particles during the manual opera- 
tion.—Not proceeded with. 
1778. J. Luts, Welbeck-street, London, ‘* Waterproof tube without seams or 
rivets, and apparatus connected therewith.”—A communication.—Dated 
5th August, 1858 

This invention comprises, First, the union and combination of india-rubber 
and gutta-percha with or without chemical and other ingredients as applied 
internally and externally to flax, hemp, cotton, or other textile hose of any 
and every description, seamless or not ; Second, the mechanism, machinery, 
apparatus or instruments by which such process is effected or carried out 
internally and externally through the medium of steam or otherwise. 


1783. D. M’CruMMEN, Gourock, Renfrewshire, N.B., “ Improvements in the 
manufacture or production of paper, which improvements are also appli- 
cable in the production of alkaline and other salts."—Dated 5th August, 
1858. 

This invention relates to the application, use, and treatment of marine 
plants, heaths, or heather, and other vegetable productions, as well for the 
manufacture of paper as for the production of alkaline and other salts of a 
commercially valuable character. 


1784. C. Matuer, Salford Ironworks, Manchester, “ Shearing machines."— 
Dated Sth August, 1858. 

This invention has for its object improvements in shearing machines for 
removing nap or fibre from the surface of fabrics. For this purpose the 
machine is so arranged that every portion of the face of the fabric is brought 
successively in contact with two or a greater number of spiral cutters, one 
of which is caused to revolve in a direction opposite to that in which the 
other or others revolve. Each of the spiral cutters is furnished with a 
ledger blade in contact with which the spiral cutter works, and the face of 
the fabric is lightly pressed against the ledger blade by a bed having a 
hollow or concave surface over which the fabric is stretched. 

1786. W. Cay, Liverpool, ‘* Manufacturing cast steel and wrought iron into 
ingots and other forms.”—Dated 5th August, 1858. 

The inventor mounts the melting furnace with retorts, chambers, or tubes 
of fire-clay, having one open and one closed end, and mounted in a hori- 
zontal position. These retorts or chambers may be made of any required 
capacity, and capable of receiving a large charge of metal, which is to be 
introduced at the open end, When the retorts or chambers are charged, and 
their open ends luted, the flame from adjacent fireplaces is caused to play 
round them and reduce the metal to a molten state. The retorts are then 
tapped, and the metal is allowed to flow into the ingot or other moulds. It 
is obvious that any convenient number of these retorts or chambers may be 
used in combination, channels of communication being established so as to 
run the molten metal from them all into one ingot or mould if desired, Or 
instead of the horizontal retorts, a vertical cylinder may be used to receive 
the metal. This cylinder he proposes to surround by a larger cylinder or 
furnace, leaving a space between the two cylinders for receiving the fuel, 
and by means of tuyeres he throws in a blast of air or other gases to give 
intensity to the heat of the furnace; or by means of a high chimney he 
—- a strong draught through suitably arranged openings. Then, by 

seeping up a continuous supply both of metal and fuel (which may be 

readily done from above) and tapping the melting chamber as often as a 

sufficient accumulation of molten metal is obtained in that chamber, cast- 

ings of any required size may be made with great expedition and economy. 

—Not proceeded with. 

1791. G. H. Bovitn, Wimbledon, Surrey, “ Manufacture of gas, also the 
manusacture of coke and other fuel.”"— Dated 6th August, 1858. 

In the manufacture of gas according to this invention the patentee com- 
bines with retorts from which gas is collected other retorts or ovens by 
which only coke is produced, the gases produced in these latter retorts being 
consumed, and serving by their combustion to maintain the necessary tem- 
perature both in the gas retorts and in the coke ovens, or those retorts by 
which coke only is produced. The retorts are arranged in a vertical 
position, or so slightly inclined that the materials which they contain will 
descend in them by their own weight: they are so arranged that adjoining 

sach retort from which gas is collected there is another which produces onl 
coke, and this is separated from the gas retorts by a thin wall of firebri 
(that being the material of which the retorts are constructed) surrounding 
each set of ovens or retorts with which the coke oven communicates in these 
flues. The gases passing from the coke oven are consumed, and assist in 
heating the coke ovens and gas retorts. Within each of the gas retorts 
there is a tube passing from end to end of the retort, and perforated to 
facilitate the escape of the gas. This tube is formed in sections, each of 
which is (say) one-third of the length of the retort, and has a flange at its 
end so nearly fitting the retort as to prevent the material which the retort 
contains from passing it. These flanged pipes are employed to facilitate the 
charging and discharging of the retort when a part only of the charge is 
drawn at one time, and which is done in the following manner: _ The cover 
at the upper end of the retort is removed, and a bar is introduced into the 
interior of the tube within it, so as to get a firm hold of the two uppermost 
sections. The bottom is then removed from the retort. When the lowest 
section of the tube with the coke which it sustains falls out, the bottom is 
then replaced, and the other sections of the tube allowed to descend on to it, 
thus leaving the upper third of the retort vacant to receive the charge. 
The coke ovens are charged from time to time in a similar manner. 

5. G. Weston, Shefield, “* Washing machine.”—Dated 7th August, 1858. 
nvention consists of a frame (wood or iron, as in ordinary washing 
machines), in which the patentee causes a number of wooden frames to slide 
by side of each other, in opposite directions, in alternate succession, by 
suitable mechanical arrangements, 

798. J. Weester, Birmingham, Warwickshire, “ Metallic alloy.”—Dated Tth 

Auguat, 1858. 

This invention consists of an alloy resembling in its composition the alloy 
commonly called German, with the addition of iron introduced into the 
alloy. Although the inventor does not limit himself to the precise propor- 
tions, he has found the following proportions answer very well :—Nickel, 
6 parts, by weight; tin plate scrap, 12 parts: copper, 57 parts; zine, 24 
parts, In introducing the iron into the alloy he uses tinned iron, or tin 
plate, which he prefers to use in the form of scrap.—Not proceeded with, 
1802. J. Imray, Bridge-road, Lambeth, “‘ Apparatus used in printing.”"— 

Dated 7th August, 1858. 

These improvements apply to presses for printing two or more impres- 
sions in register on the same sheet, The patentee makes the table suffi- 
ciently long to receive the two or more forms disposed at suitable intervals 
along it. He holds the sheet to be printed between a tympan and a frisket, 
which slide with the table under the platten to receive the impression from 
the first form. After the first impression has been taken, the tympan and 
frisket containing the sheet are retained under the platten by suitable stops, 
and the table is made to slide onwards till the second form is brought to its 
proper place under the platten and a second impression is taken. Thus 
successively a third, fourth, or any required number of impressions may be 
taken. Finally, the table is drawn back, bringing with it the tympan and 
frisket containing the printed sheet, which can be removed and replaced by 
a fresh sheet in the ordinary manner. In order to secure good register of 
the successive impressions he causes the table to slide between guides fitted 
to the platten, and applies adjusting stops to the table to retain it in its 
successive positions as each successive form is brought under the platten. 
1803. J. TayLor, Roupell-park. ‘* Blocks for the construction of sewers and 

drains.” — Dated 7th August, 1858. 

For these purposes blocks of clay or brick earth, or other suitable 
material, are produced by moulding, or by expressing through moulding 
dies of the following form : the inner surface is concave, and of a curvature 
corresponding with the inner curvature of the intended structure, The 
sides are inclined to correspond with the section of the circle or curve it is 
intended to produce by a series of such blocks. The outer surface of such 
moulded block is formed with a longitudinal rib, by preference of a section 
agreeing with the sizes of bricks to be used therewith. 














1804. J. WALKEK, Glasgow, “ Apparatus for moulding or shaping metals,”— 
Dated Tth August, 1858. 

This invention relates to what are technically known by moulders as 
collapsible core bars, such as are used for the interior surfaces of pipes and 
other tubular or hollow articles. The practical object attained by such core 
bars is the slight variation in the diameter of the bars, to the effect that, 
whilst the bars may be set with facility to the actual diameter required in 
the moulding action, their diameter may be at once mechanically reduced 
to facilitate their withdrawal after the casting has been made, The main 
shell or barrel of a core bar of this kind consists of a thin cast-iron pipe or 
tubular cylinder, slotted or cut through longitudinally from end to end. 
Each lip or edge of this slot is cast or formed with a longitudinal thickened 
portion interiorly, to form the bearing edge surfaces for the action of a 
series of flat, double, incline, or wedge pieces of metal, by the action of 
which the necessary expansion of the core bar cylinder is produced. In 
the case of core bars of moderate diameters the metal discs forming the end 
plates are held together by a central rod or bar, and the expandin; jon 
is produced by a flat longitudinal bar running the whole length of the core 
bar, being interposed between the central tie bar and the interior of the 
main shell or cylinder. The acting wedge pieces are formed with, cast on, 
or attached to this bar at intervals, and they are entered into i 
checks or recesses in the thickened portions of. the main cylinder, In 
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this way, when the wedge bar is drawn up or out, its inclines allow 
of the natural collapse of the cylinder to the form in which it is cast ; but 
when the wedge bar is pushed in or down, the traverse of the wedges along 
the slot of the cylinder expands the core bar to the size required. This 
longitudinal traverse of the wedge bar may be effected in various ways, but 
a simple plan of effecting this action is by means of a loose lever, the outer 
end of which is entered into the eye of a fixed rod or pillar carried by the 
core bar, and then by applying pressure to the other end of the lever the 
latter is made to bear upon the end of the wedge bar and force it downwards. 
Each side of the outer or upper end of the wedge bar is formed with 
serrations, so that the wedge bar may be drawn up and outwards by inserting 
one end of a short flat lever into one of the notches or serrations, whilst a 
fulcrum is obtained by making the lever bear upon the stationary top of 
the core bar. This arrangement enables the moulder to work his bar with- 
out the agency of any screws or other complex or expensive apparatus. 
For large core bars, it is preferred to connect the end dise plates by a set 
of longitudinal bars surrounding the axis of the bar, The opening left at 
the slot when the core bar is expanded is allowed for by an overlapping strip 
of malleable iron, or other material, which is attached to one edge of the 
siot, aud covers it up. According to another plan, the expansive action of 
the core bar is secured by the rotary action of a longitudinal rod fitted at 
intervals with duplex eccentric or cam pieces. These pieces fit in between 
internal projections formed on each side of the slot of the main shell, When 
the core bar is at its smallest diameter, these eccentric pieces stand with the 
line of their greatest dimension in a radial position as regards the core bar’s 
centre ; but when the eccentric shaft or rod is turned round, the longest 
dimension of the eccentrics coming in between the edges or lips of the slot 
of the main cylinder, cause the latter to expand, Core bars made in this 
way are cheap, and being accurately cast to form, they preserve their cylin- 
drical contour during working. Instead of this plan, the main cylinder of 
the core bar may be cast to the size of the bore of the pipe intended to be 
cast, and when the casting has been made the bore is withdrawn by com- 
pressing it so as to reduce its diameter, 

2079. See Class 2. 

1807. J. G. Pickina and T. P. Purssaiove, Battersea, “ Pressure gauge for 

steam, gas, ov other fluids’ —Dated Vth August, 1858. 

This invention consists in an arrangement of a series of pairs of tubes, 
each pair forming in itself a mercury gauge similar to the one commonly 
known as such. For the purpose of registering pressures, and of obtaining 
an instrument of a convenient or portable form, the inventors take a 
number of tubes, placing them side by side in a vertical position, and con- 
necting them together at the bottom and top alternately, so as to form a 
continuous pipe. Into this pipe they pour mercury until it rises in each 
leg to half the vertical height thereof. Having done this they fill up the 
remaining space in th one with water or other fluid. They attach one 
end of this pipe to the boiler or other vessel whose pressure it is required to 
ascertain, and to the other end of the pipe attach a graduated scale to 
register the pressure by the rise and fall of the mereury in the last leg. 
Upon the pressure being turned on it will be found that as the mercury in the 
first leg is depressed and forced into the next in communication, so will the 
mercury in every alternate leg be depressed, owing to the intervention of 
the water or other fluid. These columns thus arranged will have the same 
effect as if they formed one vertical column of mercury equal to the sum of 
their height minus the sum of the water pressure.—WNot proceeded with. 














1808. J. 3. Murpuy, Belfast, * Cousteuetion of floating bodies, and the means 
a pporting floating structures.” — Dated Oth August, 1858. 
The object of this invention is to enable a floating structure, or a struc- 
ture erected on a floating foundation, to maintain a vertical or nearly 
vertical position when placed in a tide-way or surf, or where otherwise sub- 
ject to the action of the waves, and, therefore, be fitted for the erection of 
floating batteries, lighthouses, beacons, and other constructions or works. 
It consists of one or more inverted air-tight vessels somewhat like a x 
holder of such a height or depth as shall allow of a permanent air space 
being maintained, end by which the action of the waves or the alterations 
of the level of the water externally shall be permitted freely to communicate 
and operate within the said inverted vessel, and thus counteract the rolling 
and osciilating motion or tendency to motion which otherwise exists in 
bodies immersed in or floating freely in a sea-way.—Not proceeded with. 
1812. T. G. Messenaer, Loughborough, Leicestershire, ** Garden engines.” — 
Dated 9th August, 1858. 
The patentee claims, First, the placing or arranging of the cylinder or cy- 
linders horizontally, instead of perpendicularly (thereby allowing for the em- 
ee ay of alonge lever or handle), and also the placing or arranging of the 
ever or levers perpendicularly instead of horizontally; Second, the employ- 
ment or application of a combined jet and spreader, instead of a separate jet 
and rose, for the better regulation of the discharge. 
1821. F. Harcn, Schuerbeck, near Brussels, “* Cocks, taps, ov calves.” —Datel 
10th August, 1558, 
The barrel of the cock or tap is formed with a conical or spherical seat 
covered by a layer or sheet of india-rubber or other elastic and waterproof 
material or lead, and the closing of the passage therethrough is effected by 
a conical or other form adapted to fill out the india-rubber or other material 
used as a coating to the seating, and the inner end of this closing means is 
formed with a dise which fits a cylindrical portion of the barrel within which 
it is capable of traversing. This dise is perforated near its edge with a 
series of holes, which together he prefers to be of the area of the passage 
through the seat. The other end of this closing means is formed with a 
stem by which it is operated for closing or opening, and the stem may be 
formed with a screw to turn in a female screw formed in a fixed part of the 
cock or tap ; or it may have attached to it one end of a cylindrical or other 
form of india-rubber, the other end of which is affixed to the barrel of the 
cock or tap with a tendency to keep the passage closed, or to close it when 
opened, The parts of the tap or cock may be made of porcelain, or metal, 
or partly of porcelain and partly of metal, and the improvements are also 
adapted to the formation of the valves and their seats. 
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1824, J. T. Pirman, Gracechurch-street, London, ** Apparatus sor lifting and 
yressing.” —A communication.—Dated Nth August, 1858. 

This invention consists in the employment and combination of mechanical 
agents, so that when little or no power is required the pressure may be 
effected, and the apparatus may be brought to the lifting point with greater 
rapidity than is usual in the ordinary machines, by one device ; and when 
more power is needed than is consistent with such rapidity, the increased 
power is obtained by another device. The main agent is the screw fitted to 
play into a female screw running the entire length of a revolving cylinder 
or nut. This nut, by means of bevel gear worked by a crank, or by other 
similar mode, when little power with quickness of operation is required, as 
in the early stage of pressing goods, is turned upon the screw, which is kept 
stationary during the time, while at the same time it is attached to, and has 
the property of revolving upon, the press plate. In lifting, the cylinder 
resting upon « firm basisjnay be turned upon the screw by the hand to raise 
the screw to the lifting point. Another agent is a cy.indrical sleeve sur- 
rounding the parts just before mentioned, and in the vress is attached to 
the stationary frame or in the jack to, and moves with, the hfting part of 
the apparatus, but in either case sustains a shaft that operates by an endless 
screw by bevel gear or other suitable mode upon the screw with greater 
power but less rapidity than by the other device. These two modes of 
rating upon the screw may be used at the same time ; or several shafts 
with endless screw or bevel gear may also be employed in the operation at 
the same moment, 












1850, E. TaMBeruick, Brussels, ** Apparatus used for exhibiting advertise 
ments." —A communication.—Dated th August, 1858. 

This invention consists in the employment for the above purpose of a 
hollow column erected in any suitable locality, and by preterence of an 
octagonal form, This eelumn it is preferred to construct of a f-amework of 
iron glazed on all its faces, and on the glass advertisements are written in 
ornamental or other letters as may be desired. Within the colimn a lamp 
or lamps are placed, which, by shining through the glass, rende. the adver- 
tisements legible at night. On the top of the column an ornamental lantern 
is placed, and on the transparent sides of this lantern directions to the streets 
of a town or city may be written, This column may also carry an illumi- 
nated clock.— Nor 





rvocerded with, 
1837. J. Fooa, Great Lever, near Bolton, “ Pressure gauges.”—Dated 12th 
«August, 1858, 

Instead of allowing the fluid or other body, the pressure or weight of 
which is to be mdicated, to come into direct and immediate contact with the 
mereury or other fluid by means of whose vertical height or gravitation the 
pressure is to be indicated, as is now adopted in the common mercurial and 
other gauges, the patentee interposes a moveable piston or plug made of 
metal or other suitable material between such pressure or weight and the 
fluid used for indicating, the areas or superticies of the ends or other parts 
of such plug being made of such proportion to one another as it may be 
desired to decrease or increase the length or height of the indicating column, 
whether the same be of mercury or other fluid, below or above its natural 
height. When it is wished to decrease the length of the natural column of 
indicating fiuid he makes the end of the plug on which the pressure is 
brought to lear of a lesser area than its other end against which the 
indicating fluid is brought to bear, these areas having the same proportion 
to each other as the desired length of indicating column has to its natural 
column, being the height to which the fluid would rise in a tube if the 
pressure came into immediate contact with it. When it isdesired to increase 
the length or height of the natural column of indicating fluid he makes the 
end of the plug upon which the pressure is brought to bear of 
& greater area than its other end against which the indicating 
fluid is brought to bear. For indicating either very light or very 





heavy pressures or weights, he employs a series of two or more of these 
plugs, so arranged that the pressure or weight desired to be indicated comes 
upon the first plug of the series, and is by it transmitted proportionately, 
according to the areas of its ends, through the agency of a fluid in an in- 
creased or decreased pressure upon the end of the second plug of the series, 
which may again transmit the again increased or decreased pressure through 





the agency ofa fluid to another plug, and so on ad infinitum ; or, if it be 
the last of the series, it may have an indicating column of such fluid as is 
most suitable for the particular purpose of the gauge. Indicating columns 
may also, if required, be attached to the first or any other of the series, as 
well as to the last. He also employs a moveable plug or piston of such a 
shape that the pressure to be indicated is applied between two of its opposite 
parts or surfaces, the difference in areas of such surfaces being in the same 
proportion to that part of the same plug which acts upon the indicating 
fluid, as it is desired to lengthen or shorten the natural column above or 
below its natural height. To prevent the escape of the fluid, the pressure 
of which it is wished to indicate, as also that of the fluid used for indicating, 
and to prevent the adhesion of the plug or piston from moisture, &e., he 
stretches or extends across the ends or other parts of the said moveable plug 
or piston a thin film of prepared india-rubber, gutta-percha, thinly lawi- 
nated metal, or any other suitable metal or material ; or he uses a light 
metallic or other packing for this purpose, or a capsule made of metal, india- 
rubber, gutta-percha, or other suitable material, such capsule being made to 
press upon either or both the ends or other parts of the moveable plug or 
piston, and of such a shape that the compression of its parts, which takes 
place by the small motion of the said plug or piston, will not affect the area 
which it may present to the fluid. By preference, he uses a thin film of pre- 
pared india-rubber, and to preserve it from deterioration caused by its 
immediate contact with metal, he covers such parts of the metal with a 
varnish or lacquer made from shellac and spirits of wine, or other suitable 
substances ; or the metal in such parts may be tinned, He uses a glass tube 
for indicating the pressure, the bore of which he prefers to be of a small 
area (say about one-eighth of an inch in diameter) ; the advantage obtained 
by having a tube of a small bore being thata very small motion is required 
to displace the indicating fluid necessary for the filling of such glass tube. 






1838. R. BAXENDALE, Minchester, ‘ Brushes, wops, or apparatus for washing 
and clesusing.”—Dated 12th August, 1858. 

The inventor makes the head of the brush or mop hollow, and of any 
suitable size or shape, to which he attaches bristles, rags, rope, sponge, or 
any material suitable for the purpose of washing or cleansing. To this hollow 
head he attaches a flexible tube, through which water or any required 
liquid shall pass, and by means of a valve in the said hollow head the flow 
of the liquid is regulated. —Not proceeded with, 

1840. R. Jopsonx, Wordsley, Staffordshire, “ Apparatus used when making 
moulds sor casting shells and other articles.” —D) ited 12th August, 1858. 

According to this invention the pattern is made with arms or apparatus 
carrying pins or projections, which enter sockets or receivers in the table or 
plate on which the box is placed, and when in the first instance the pattern 
has been correctly adjusted on the table or surface on which the flask or 
box is placed to have the sand rammed therein, the pins or projections and 
the ends of the sockets (which receive them) are filed off or removed, so as 
to make the ends of the pins and of the sockets coincide. By these means, 
should any sand or material get in between the table or surface on which 
the mould is rammed and the pattern, the incorrectness in the placing of 
the pattern will at once be detected by the workman when he passes his 
finger over the pins or projections and the sockets, and by such means the 
most minute incorrectness of the placing of the pattern may be detected, 
And in some cases like means are resorted to in placing cores into moulds, 
In order to dispense as much as possible with the necessity of hand-labour, 
in order to remove the sand after it has been used to damp it, and to bring 
it into position to be again used by the moulders, apparatus is arranged or 
combined whereby the sand is shovelled on to sieves, which are worked 
mechanically, The sand is damped, and the sifted sand is carried or moved 
by a screw in a suitable trough or tube to the mixer, where fresh sand and 
other matters are added, from whence sand is conveyed through another 
trough or tube by a s y into a position to be used by the moulder. In 
order, where heavy boxes or flasks are used, to reduce manual labour, a 
peculiar form of crane or apparatus is used, which consists of a quadrant, 
over which a chain or band passes. This quodrant receives motion by the 
moulder turning or giving motion to a fly-wheel, on the axis of which is a 
pinion, which takes into and drives a cog-wheel, on the axis of which is a 
pinion, which takes into a curved rack fixed to the quadrant, which is 
counterbalanced when necessary, which, in addition to turning on a hori- 
zontal axis, also turns to the right and left of the post or upright which 
carries it, 

1841. E. Smitu, Tipton, Staffordshire, “ Puddling iron.”—Dated 12th August, 
185: 

This invention consists in introducing streams of air between the sides 
and ends of a puddling furnace and the protecting materials (sometimes 
called * fettling”) with which the furnace is lined, by which the plates, 
sidgs, and ends, as well as the lining materials are preserved.— Not proceeded 
with. 

1842. R. Jonson, Wordaley, Staffordshire, “‘ Apparatus jor supplying water to 
axletree boxes and other journal bearings to lubricate the suime.”—Dated 
12th August, 1858. 

This invention consists in combining a water cistern or vessel and an axle- 
tree box, or the bearing of a journal, with the water passages or pipes in 
such manner that the water may cireulate from the axletree or journal to 
the water vessel, and from the water vessel to the axletree or journal, by 
which a constant change of water may be kept up. The water vessel may 
form part of the box or bearing, or be separate and at a distance therefrom. 
The axletrees or journals, or their boxes or bearings thus lubricated, have 
wood surfaces fixed thereto, which, however, is not new. 

1844. R. Jonson, Wordsley, Stagordshire, “‘ Apparatus for crushing and sift. 
ing.’ —Dated 12th August, 1858. 

According to this invention a rotating sieve is used, and it is constructed 
with circular ends and longitudinal bars suitable for receiving, and having 
fixed between them perforated plates or frames of wire gauze, or reticulate 
plates suitable for sifting ; and it is preferred that these sieves and the longi 
tudinal bars which receive them should be formed in such manner as readily 
to admit of the sieves or sifting surfaces being changed. The framed sieve 
is supported externally on rollers, or other suitable bearings, and is caused 
to turn by means of a pinion or pinions taking into a toothed ring or rings 
on the framed sieve. Or the sieve may be caused to rotate in any suitable 
manner. Within the interior of the sieve there is fixed a hopper and crush- 
ing rollers, in such manner that the crushed matters coming from the 
crushing rollers descend on to the part of the sieve which is below them. 
And in order that any matters which may have passed through between the 
crushing rollers, and yet not be sufficiently crushed to pass through the 
sieves, may be again raised into the hopper, there is a shelf or shelves fixed 
longitudinally to the interior of the sieve, by which such matters are raised 
up into a position to fall into the hopper, and thence pass again through 
between the crushing rollers. When desired, the crushing rollers are 
arranged in a suitable manner to be heated. 











1846. L. AuTRA, Wardour-slreet, London, “ Exhibiting advertisements,”— 
Dated 1th August, 1858. 

This invention consists in fitting up the fronts of houses with, or in 
placing against walls, frames containing glass, each frame being set at an 
angle, so as to obtain an extended surface within a comparatively small 
space, and in writing or applying thereon the announcement desired to be 
published. By fitting gas or other lights at the backs of the frames the 
apparatus would attract attention and serve the purpose of the advertisers 
by night as well as by day.— Not proceeded with, 





1852. G, Scnaun, Birmingham, ** Machinery to be used in the manufacture of 
certain kinds of printing types, and also in the manufacture of spaces and 
quadrats used in setting up printing types.”— Dated 13th August, 1858. 

This invention consists of certain machinery to be used in the manufac- 
ture of printing types of the kind or kinds described in the specification of 
a patent granted to the inventor, and bearing date the 16th of April, 1857. 
The said machinery may also be employed in the manufacture of spaces 
and quadrats. The said machinery is constructed as follows :—A circular 
table having a series of radial slots is mounted upon a vertical axis, so as to 
be capable of motion in a horizontal plane. In the said radial slots beds or 
matrices are placed, the said matrices being impressed with the types to 
be manufactured. The heads of the types, made of copper, and coated at 
back with soft solder, are cut from the sheets in which they are made by 
means of a fly press, the lower die used in the press having a spring bottom 
by which the type head cut out is raised from the die. The separate type 
heads are placed in the matrices on the table, the backs of the type heads 
being uppermost. The bodies of the types are cast on the heads by means 
of a mould, one-half of which is fixed over the table in the direction of a 
radius, and the other half of the said mould is moveable. The table is 
turned until the matrix filled with type heads is brought under the fixed 
part of the mould, The moveable half of the mould is connected to the 
fixed half, and the matrix 1s made to bear up against the under side of the 
mould and is fixed accurately in its place. The said matrix constitutes the 
bottom of the mould. Fused type metal being poured into the mould, the 
said metal attaches itself to the type heads, and forms bodies thereto. The 
mould is opened and the types removed. ‘The matrix is depressed so that it 
can pass freely under the fixed part of the mould, and another filled matrix 
be brought under it.— Not proceeded with, 

1850. A. SLATE, Adelaide-road, Haverstock-hill, Middlesex, “* Blast jurnaces, 
and smelting ivon ore.” —Dated 14th August, 1358. 

The patentee makes the mouth of the furnace much wider than usual, and 
places a bridge supported by iron girders across it. From this bridge a cast 
iron pipe descends vertically into the furnace, and is continued a considerable 
distance downwards beneath the surface of the materials in the furnace. In 
working the furnace, the greater portion of the fuel is fed in through this 
pipe, and the other materials are fed to the open mouth of the furnace as 
heretofore, exterior of the pipe and all round it. Into the top of the de- 
scendins pipe a weighted valve fits, which prevents the draught passing 
through the pipe. The water rests on the top of the fuel and descends with 
it. In this manner the fuel is protected by tie pipe from the draught until 
it approaches the part of the furnace where the development of the heat is 
desirable, 
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Tue South Staffordshire iron trade is in a much firmer condition 
than last week, principally from the improved Continental prospects, 
The week’s orders have not been more than those of the previous 
period, yet the feeling is better; whilst quietness most correctly 
expresses the real state of things. The greater number of purchases 
of pig iron have been made for the quarter in the past week at prices 
in advance of those quoted last week. Pigs were sold on ’Change at 
Wolverhampton on Wednesday at £3 7s. 6d. for part cinder, and 
£3 15s. all mine. At these rates most of the transactions of the past 
few days have been made. The preliminary meeting will be held 
next week. 

It is satisfactory to know that several of the works which were 
closed through the stagnation of trade in 1457 have been purchased 
by firms possessed not merely of adequate capital, but of extensive 
practical knowledge efficiently to carry them on with success. One 
of the Millfield furnaces, which, as stated some weeks since, have been 
purchased by Mr. Benjamin Gibbons, jun., has already been blown- 
in; and others are undergoing extensive repairs, and will soon be 
again in blast. The Hatherton furnaces, near Walsall which are in 
the hands of Messrs. Thorneycroft and Co., have lately been blown- 
in, and are producing more iron than it was expected they could 
turn out. The furnaces at the Bentley Works will soon be in active 
operation. The necessary operations are in progress under the 
direction of the Chillington Company. The extensive Staffordshire 
Ironworks at Greet’s-green, for the manufacture of boiler plates and 
sheets, have been started during the past week by Messrs. Cross, 
Son, and Co., who lately purchased them. 

Ironstone, the native produce, is firm at our last quotations, not- 
withstanding that large quantities are being imported from a distance. 

The coal trade, generally speaking, is not quite so active as it was, 
but prices remain unaltered. ‘The colliers have ceased agitating the 
question of wages, but decline working at the commencement of the 
week, with a view of keeping up existing rates and also wages. The 
stocks of coal in the district are not large. 

In general, the trades of Birmingham and its immediate neighbour- 
hood are in a healthy condition, although merchants exhibit some 
reluctance in giving out orders at this advanced period of the 
quarter. We tind, however, that the reports from all the principal 
towns of the country are very encouraging, and business in the agri- 
cultural districts has decidedly improved. For hollow wares there 
is a very active demand, the exports being at present more than an 
average. ‘The tinplate workers are not so well off, the state of Con- 
tinental matters having seriously affected this branch. Lampmaking 
is quiet, excepting with those houses who have contracted for ship 
lights. The manufacture of small arms is brisk. Some extensive 
contracts for rifles have been entered into within the last eight days. 
Those houses engaged in the birding branch, however, are rather 
slack, if we except two or three of the oldest tirms, who even in 
the worst of times do a good business. The fancy branches of 
manufacture are slack, particularly in the toy trade. Jewellery, 
electro-plating, and edge-tool making have recently attained 
a better position; but the dulness which was recently noted in 
connection with the manufacture of papier-maché and japan goods 
still continues. The failure of a conspicuous firm in this line is 
mentioned below. The foreign trade may be said to be on the whole 
quiet ; although the American orders are pretty good, they have not 
come in to the extent which was anticipated. Transactions with South 
America have rather fallen off, and with the Canadas there is less 
doing. Exports to Australia are also on a more limited scale. With 
the Cape, however, a very good business is going forward, and trade 
with the East Indies is greatly better. There is a well-grounded 
hope that ere long we shall be doing a large and a lucrative business 
with our Eastern possessions. There are no stocks to exhaust; and 
the wants of the population, now that the mutiny has been com- 
pletely quelled, must be of no ordinary magnitude. 

With the Continent there is scarcely a transaction of any amount. 
In the present uncertain state of affairs merchants are not inclined 
to embark in any but the most limited transactions. 

The position of trade generally in Wolverhampton is of a satis- 
factory character. It cannot be said that there is a marked depres- 
sion in any particular branch, nor are we aware that any of 
the manufacturers have an over-supply of orders in hand. Tin-plate 
and japan manufacturers are able to keep their workmen fully 
employed without working for stock. The same may be said of the 
lock trade; and as these two branches comprise the staple trades of 
the town, a fair estimate may be deduced of their present position. 
There are few instances in which slackness prevails; and according 
to the factors’ reports of the country trade there is every prospect 
that things will go on improving rather than otherwise. ‘The war 
panic has caused some of the country customers to hold them in 
abeyance until matters assumed a more settled aspect. 

Mr. E. Perry, chairman of the Wolverhampton Chamber of Com- 
merce, has been appointed by that body to give evidence before the 
Committee of the House of Commons against the clauses in the bill 
promoted by the Great Western Railway Company, by which it is 
proposed to etlect a large increase in the freights that company is 
authorised to charge for the conveyance of merchandise along their 
line, and which our readers will remember has recently elicited the 
opposition of the iron and coal masters and other parties in this 
district. 

The needle trade of Redditch maintains that activity which has 
characterised it for the last three or four months. Orders are on 
hand which will occupy a month or two in execution. 

The Birmingham Old Gas Company has held its half-yearly meet- 
ing. ‘The steady prosperity of the company was noted in the report, 
and the maximum dividends were declared, being at the rate of 9 per 
cent. per annum on class A and B shares, and 7} per cent. on the 
ordinary shares and on those of 1857. 

The first annual meeting of the Birmingham and District Coal and 
Coke Company (incorporated under the Limited Liability Act) was 
held a few days ago, when a very encouraging report was presented. 
The total quantity of coals sold during the year was stated at 31,739 
tons, and the gross revenue at £6,837 5s. 11d. A dividend at the 
rate of 10 per cent., free of income tax, was declared. 

In a lecture upon “ Strikes,” delivered a few days ago in Birming- 
ham, by the Rev. Dr. Mackensie, the rev. speaker said:—‘“I know 
it to be a fact, that orders which were sutticient to employ all the 
glassmakers of this town for months, have been already sent to the 
Continent, and all in consequence of the present strike.” Respecting 
this lock-out, Mr. Lee, of the Central Committee of the operatives, 
writes to a local paper as follows:—* Will you allow us the favour 
of correcting, through your valuable paper, an erroneous idea which 
has been widely circulated by some of your Midland, Metropolitan, 
and Northern contemporaries, ‘that the glassblowers’ strike has come 
to an end, and that the men, defeated in their requirements, resume 
work on Monday next.’ This, sir, as you will be aware, is totally 
untrue, for there are still near eleven Aundred men (makers and cut~- 
ters) out of work through the above dispute. Some have resumed 
work in Birmingham, Warrington, and Scotland, upon a fair and 
honourable compromise, and those now out are prepared to begin 
upon the same conditions; for though the society is in a position to 
maintain their present position for an indefinite period, we would at 
the same time, in order to insure a permanent peace, prefer a just and 
honourable compromise to the ostentation of victory, or the humilia~ 
tion of defeat,” 





























Marca 25, 1859 

Many will hear with regret that, on Saturday, at the Birmingham 
Bankruptcy Court, Messrs. Beale and Marigold presetited a petition 
from Messrs. Jennens and Bettridge, papier-maché manufacturers, of 
that town, praying that they might be adjudicated bankrupts. The 
bankruptcy arises out of a provision in the deed of partnership which 
rendered this step necessary for the protection of the surviving part- 
ners. The disaster is said to have been precipitated by an over- 
accumulation of stock ; and that after paying 20s. in the pound there 
will be a balance in hand. 

Messrs. Samuel Whittield and Son, of Birmingham, caution their 
fellow-manufacturers against the attempts of a party dating from 
No. 2, Abingdon-street, Manchester, who are endeavouring to obtain 
a selection of Birmingham goods. They have ascertained that there 
is no such firm known at the address. 

Infringements of the Truck Act continue to occupy the attention 
of the Wolverhampton magistrates. Messrs. Solly, Fletcher, and 
Urwick, iron and coal masters, of Willenhall, have just been tined 
£20 for two offences of this kind. Other similar cases were with- 
drawn on the payment of costs. 

On Thursday, at the County Police-office at Kidderminster, Mr. 
Charles Harrison, of Stourport, on the information of Weston Hicks, 
Esq., sub-inspector of factories, was fined £2 and costs in three 
several cases, for non-compliance with the Factory Act, in reference 
to the employment of young persons. Mr. Isaac Window, of the 
same place, was fined £2 and costs for a similar offence. On the 








following day, at the Borough Police-court, Mr. W. R. Morton (of 


the firm of Messrs. Morton and Sons, Kidderminster carpet manu- 
facturers), and Mr. H. Toye Woodward (of the firm of Messrs. Henry 
Woodward and Sons, Kidderminster carpet manufacturers), were 
each tined £2 and costs for a similar offence. 

At the close of the Staffordshire Assiz ames Williams, fifty- 
eight, chainmaker, who had pleaded guilty to placing a brick upon 
the line of the South Staffordshire Railway, at Walsall, on the 10th 
of August, was sentenced to six calendar months’ imprisonment. 
His lordship said that since the prisoner had pleaded guilty there 
had been laid before him certain documents raising the question 
whether or not, at the time the prisoner committed the offence, he 
was in his right mind. The learned counsel for the railway company 
had kindly undertaken to make inquiries. The result left the im- 
pression on his (the learned baron’s) mind that that representa- 
tion was true. If it were satisfactorily proved to be so, the prisoner 
would not undergo the punishment due to the offence. His lordship 
added that he should immediately communicate with the Secretary 
of State, and if it were proved that the prisoner, though at the time 
of the offence he was not in his right mind, might now safely be set 
at large, the sentence now pronounced would not be carried into 
effect. 

At the same time, John Capewell, a boy of thirteen, was brought 
up to receive sentence for placing an iron chair upon the North Staf- 
fordshire Railway at Leigh. His lordship said that if it had been in 
his power he should have ordered that the prisoner should have 
been imprisoned for a short time and whipped. It would have been 
the best mode of punishing such an act of wanton mischief. As it 
was, however, he should sentence him to be imprisoned for one 
month in the House of Correction, with hard labour, such term of 
imprisonment to date from the tirst day of the assizes. When 
the boy was taken, he said that a man had told him that if a 
piece of stone or iron were placed on the line the engine would 
drive it forward a few yards, and the boy said he wanted to try 
whether it would do so. 

The machine question yet keeps the staple trade of Stafford in a 
state of chaos. Whilst the opponents ofthe machines continue to 
make wicked and dastardly attacks upon the personal comfort and 
safety of those operatives who work the few machines hitherto intro- 
duced, the manufacturers are holding meetings weekly for the pur- 
pose of more unanimously carrying out the object they have in view, 
and which they are fully resolved on effecting. The movements of 
the operatives who have left the town in search of work are not very 
well known. Many of them have, no doubt, obtained employment 
in other towns, and, as we stated last week, are working up machine 
sewn goods, which they refuse to do,at home. In Worcester and 
Chester, where it has been stated many have obtained employment, 
the two largest manufacturers in those towns state that no fresh 
hands have been taken on. No visible change has taken place in the 
circumstances of the wives and children of those men who have left 
the town on strike. The United Trades’ Societies, we understand, 
are still able to pay them the stipulated amount, viz., 4s. to the 
mother, and Is. 6d. a- week for each child. This sum, however, is far too 
small to provide food and pay the landlord, and unless aspeedy change 
takes place it is feared that many a once happy home will be broken 
up, and others become abodes of poverty and want. | Drafts of both 
men and women have been sent to Cheltenham and Nantwich during 
the week, where they have been employed. One of the acts of 
intimidation resorted to is thus described :—Between three aud four 
o'clock on Friday morning, some malicious individual threw two 
large pebbles through the bedroom window of a person named Bott, 
in Tipping-street, in Stafford. The stones, which weigh upwards 
of a pound each, fell on the bed, within a few inches of the head of a 
female and her daughter, who were asleep. The only assignable 
motive for this malicious act is the unwise opposition to the sewing 
machine, which the daughters of the female have been working. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Tue Iron Trape oF THE NortTH—SMoKE ConsUMPTION IN MARINE BotLens : 
Oficial Report—MR, ALLan’s SuspMaRINE CABLE—THEe Dock QUESTION 
aT LivespooL—HeaLtu or LiverpooL—OrTHER Livexroo. Matrrers— 
Lecture aT NEWCASTLE ON GEORGE STEPHENSON AND MEMORIALS TO 
Genius - Sim WitutaM ARMSTRONG—THE Locomotives AND RAILWAY 
CARRIAGES FOR THE PasHa or EcyptT—FataL Acciwenr aT Norra 
SHIELDS—ADAMANTINE CLINKERS—TeRRA CoTTA Works AT STAMFORD 
—Tue NaviGaTIon oF THE NENE—GEOLOGICAL AND POLYTECHNIC 
Society or tue Wesr Ripinc: The Mineral Produce of Yorkshire— 
Yorksuine Assizes: “Crossley and Others v. Smith.”"—MANCHESTER AND 
LiverrooL AGRICULTURAL Society : Drainage of Farms—Tue Port or 
IfaRWich AND THE Rivers ORWELL AND Stourn—Muininc Reroru— 
Bower ExpLostons—Inon Masts. 


Tue following return has been compiled of the state of the blast 
furnaces in the northern iron district :— 





; Plac In. Out. Total. 
Eston— Bolckow and Vaughan co oe of 8 w 2. D 
Eston—Clay LaneCompany .. .. .. .. 2 «2 — «. 2 
Eston—B. Samuelson and Company .. .. 3 ..— .. 3 
Cargo Fleet—Cockraue and Company .. .. 2 .. 2 .. 4 
Cargo Fleet—Tees Iron Company .. .. .. 4 « — .. 5 
Middiesbro'"—Bolckow and Vaughan .. «. 3 .. — «. 3 
Port Clarence—Bell Brothers .. .. .. +. 5 so —= 0 'S 
Stockton—Holdsworth and Company .. .. 3 ..— .. 3 
Nortou—Waruer, Lucas, and Company .. 2 .. 1 .. 3 
Darlington—South Durham Company.. .. 2 .. 1 .. 3 
Witton Park—Bolcklow and Vaughan... .. 4 ..— .. 4 
Stanhope—Weardale Iron Company .. .. — .. b « 1 
Towlaw—Weardale Iron Company... .. .. 56 «.— « 5 
Consett—Derwent Iron Company .. .. .. 16 .. 2 .. 18 

WO ose co ey ee on MB we 8 OS 
On Saturday was delivered the official report of Messrs. Miller 


= ‘Taplin on the merits of the plan proposed by Mr. C. W. 
Villiams for consuming the smoke of bituminous coal when used in 
oe boilers. Messrs. Miller and Taplin were appointed by the 
~ rere 4 and the experiments were conducted at collieries in the 
neighbourhood of Newcastle-on-Tyne. The conclusions arrived at 
a result of the experiments are that it is possible to consume the 
‘ a © arising from north-country coal by the use of Mr. Williams’ 
en = by the modifications of it introduced by the Newcastle 
en oa Association to some of the northern collieries, and now 
eing Introduced generally into the steam-tugs of the Tyne. In the 
experimental boiler, smoke was prevented when the firing was 





THE ENGINEER 


pushed to a greater extent than 30 1b. to the square foot of fire-grate , 
in one instance, the firing was for half-an-hour at the rate of 55} Ib. 
to the square foot, with but very light smoke, and for the next hour 
at the rate of 40 Ib. to the square foot, without any smoke; and in 
another instance, when a steam jet was introduced to force the 
draught, the tiring throughout the experiment was nearly 36 Ib. to 
the square foot, the jet being produced by 20-Ib. steam. ‘The system 
of firing pursued was to charge each side of the two furnaces alter- 
nately, and to throw the coal on the fronts of the fires. When re- 
quisite, the incandescent fuel was pushed back at either sides of the 
furnaces towards the fire-bridges, so that the gases arising from the 
fresh coals always passed over the hottest parts of the fires. This 
system, the report states, does not require more than ordinary atten- 
tion on the part of the stoker, and gives him no additional labour 
beyond that exerted in stoking the Welsh coal; while it requires no 
more practice to make the stoker than the ordinary system. At the 
Cramlington West Hartley Collieries, Messrs. Miller and Taplin in- 
spected a modification of Mr. Williams’ apparatus, consisting of a 
furnace frame fitted with two fire-doors; the hinges of which are so 
placed that the doors open back to back, the upper part and sides of 
the door frame being pierced with a number of holes, and the lower 











parts of the fire-doors having horizontal ‘slits in them for 
the admission of air into the furnace. The object of having 


two tire-doors on one frame, opening in the way described, is 
to cause the stoker to throw the coal to the sides of the fur- 
nace, instead of into the middle, and forcing him to fire each side 
of the furnace alternately, in the manner pursued in the experiments. 
This moditication of Mr. Williams’ plan was fitted to three boilers 
which were in constant work, and the prevention of smoke appeared 
to be almost perfect. At the Bedlington Collieries they saw another 
plan, the tire-doors being double, but opening in the usual way, and 
the dead plate of the furnace, as well as the tire-doors, having slits 
for the admission of air. Four boilers in constant use were fitted 
with this moditication, and there also the prevention of smoke ap- 
peared to be almost perfect. A third moditication was seen in the 
two boilers, each having two furnaces, of the steam-tug Expert. 
This apparatus consisted of an ordinary furnace front fitted with one 
tire-door, which was perforated with a number of small holes in the 
lower part, and the dead plate of the furnace having an opening at 
each end, and at the sides of the furnaces, for the admission of air. 
Messrs. Miller and Taplin were on board this vessel for several hours, 
and had every opportunity of seeing the effect of making and pre- 
venting smoke; and although there was no very careful stoking, yet 
the prevention was almost perfect. As regards the economy of the 
subject, the experiments show that when the smoke from north- 
country coal is consumed, its evaporative value is nearly equal to 
that of Welsh coal, whilst its rapidity of combustion is greater ; and, 
therefore, that it is capable of generating a larger quantity of steam 
in a given time. 

A specimen of Mr. Allan’s submarine cable, which was described 
in these columns last week, was recently forwarded to the President 
of the United States; and in returning his thanks, Mr. Buchanan 
expresses the continued interest which he feels in the solution of the 
Atlantic Telegraph problem. 

The Select Committee appointed by the House of Commons to 
inquire into the Mersey Docks and Harbour Bill have declared the 
preamble proved. The object of the bill, as stated by Mr. Hope 
Scott, Q.C., for the prometers, was to authorise the Mersey Docks 





and Harbour Board to take up at interest a sum of money not exceed- | 


ing £300,000, for the purpose of completing the docks and other 
works which, by the Act of 1858, were authorised to be made on the 
Liverpool side of the Mersey. Entering at great length into the 
history of the dock trust, and its connection and conflicts with the 
Birkenhead interests, Mr. Scott expressed his belief that when he 
told the commitiee that-the dock system at Liverpool had already 
cost £10,000,000, they would see that the sum asked for was very 
small indeed. He did not intend to incorporate any plans of the 
proposed works in the bill, as it might not be possible to carry them 
out minutely. If any surplus should remain after completing the 
works proposed, the bill would give the board a discretionary power 
of applying it to new works. Mr, C. Turner, chairman of the 
Dock Board, was the first witness examined, and stated that, 
speaking generally, he found that the dock rates had doubled them- 
selves within the last fifteen years, the tonnage in 18]2 having 
been 446,758 tons, and in 1857, 4,612,362 tons. The vear 1858, in conse- 
quence of the commercial crisis, was a bad one, but he believed they 
would recover the loss and go on increasing at the former ratio. Mr. 
Turner stated that the Shipowners’ Association and the steam carry- 
ing trade had demanded more accommodation, and that the latter 
body had held out a threat of removing to Southampton if it was 
not provided. He did not apprehend that if Parliament granted the 
sum the credit of the dock estate would be lessened ; on the contrary, 
it would, by enabling it to give greater facilities, be the most effectual 
means of keeping it up. The income of the dock estate might be 
estimated at about £600,000 per annum, and the debt at about 
twenty times that amount. Mr. Hartley, in his evidence, stated 
that the accommodation has hitherto been so limited that two 
steamers have frequently to load in the dock with two or three 
vessels between them and the quay. He thought that vessels with 
a large draught of water would go into the Birkenhead Docks rather 
than wait in the river, as they are obliged to do now, and that that 
might induce a trade there ; but he could not say whether the expen- 
diture of £1,700,000 on those docks would ensure a protitable trade 
there. On being pressed, Mr. Hartley stated his belief that, in 
time, they will create a trade of their own, but that he did not 
think they will be occupied in the same way as the Liverpool 
Docks. He did not think the new works at Liverpool will in 


any way affect those docks; nor did he think that the accommo- | 
dation there would sudice for the inland carriage trade at Liverpool. | 


The chairman of the committee (Sir G. C. Lewis) in declaring the 
preamble of the bill proved, said that, having regard to the fact that 
the chief part of the revenue of the Mersey trust arises from taxes 
in one form or another, levied on the trade of the port, the committee 
thought it desirable that, after all charges arises from the interest of 
the present debt, and all charges necessary for maintaining the docks 
now in erection or to be erected under the present powers, have been 
calculated, there should be imposed on the trust by the bill an obli- 
gation for the redemption of a certain annual portion of the principal 
of the debt. What they wished to do was, to reconcile the fulfilment 
of all the objects of the board, to leave all reasonable discretion to 
the board, but to ensure the rule of Parliament being enforced, by 
which all subordinate bodies who applied for power to borrow money 
were required to make a sinking fund. 

Thenumber of deaths registered in Liverpool in 1858 was 13,937, 
being 986 more than in 1857, and 960 more than the average of the 
preceding three years corrected for increase of population. From 
one of the early reports of the Registrar-General it appears that, on 
an average of the three years 1838-40, one in 170 of the inhabitants 
of Liverpool died yearly from consumption. Since that period the 
mortality has been greatly reduced, the yearly average of the last 
three years, 1856-58, having been not more than one in 284. The births 
registered in the town and district during the year were 14,895, being 
530 fewer than in 1857. .Dr. Duncan, the medical officer of the Com- 
mittee of the Town Council on Public Health, vindicates the sanitary 
condition of Liverpool ; and, referring to the third quarterly report 
of the Registrar-General for 1858, in which the amount of improve- 
ment effected in Liverpool is unfavourably contrasted with the re- 
sult of sanitary measures in Ely, says less than justice is done to 
Liverpool ; for in the very same period in which the saving of seven 
per 1,000 was effected in Ely, the saving of life in Liverpool 
amounted to nine in 1,000 of the population. In other words, 5,600 
lives, or 800 yearly, were saved in Lbvenpest more than would have 
been saved had the improvement of Liverpool been only in the ratio 
of that of Ely, so highly commended. 

As regards other Liverpool matters, it may be stated that the Dock 
Board at their last meeting accepted the tender of Messrs. Whalley, 
Burroughs, and Fulton to supply wire for the electric telegraph along 
the dock quays, and also the tender of Messrs. Reid and Co. to supply 
690 insulators.—The Committee of the House yf Commons appointed 
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to inquire into this bill, the object of which is to enable the London 
and North-Western Railway Company to construct a railway from 
the Garston and St. Helens Railway to the station at Edge-hill, 
Liverpool, have passed the preamble. 

Mr. Lockey Harle—author of a work published a few years since 
with the title of *A Career in the Commons”—has been giving a 
stirring lecture at Newcastle-upon-Tyne, on “ Memorials to Genius 
and the Claims of George Stephenson.” A few extracts from Mr. 
Harle’s able address may be interesting :—'The first and only time 
(he said) I ever saw George Stephenson was in the Assembly Rooms, 
in this town, on the 18th June, 1844. On that day the communica- 
tion between London and Newcastle was completed and opened. The 
event was celebrated by a banquet, at which George Stephenson was 
present. I remember the delight with which | listened to the narra- 
tive of his struggles in early life. I remember, too, his sketch, given 
so genially, in our own Northumberland patois, of the difliculties 
attendant on giving speed to that old locomotive engine at Killing- 
worth, to which he gave the title of “ My Lord,” in honour of Lord 
Ravensworth, one of his masters. I remember his allusions to his 
toil by day and by night—his labours at the colliery in the day—his 
industry at home in the night, in repairing clocks and watches. Two 
other men were present at that banquet, who must ever be pro- 














minent in the history of our time—I mean George Hudson 
j and John Bright. Stephenson, Hudson, and Bright were then 
—each in a different way—in the very zenith of power and 


popularity. Mr. Iludson was a king among capitalists. A loan of a 
million — or lease of a railway—including, probably, a harbour, and 
practically a whole town—were to Mr. Hudson in those days the 
computation of a single day—the dashing close of a brief con- 
versation. Mr. ght was thundering from town to county — 
from market places to village greens—the emancipation of commerce, 
and the cheapening of the people's bread. Each at that banquet 
touched upon his favourite topic. Mr. Hudson spoke of dividends, 
investments, railway wonders, the achievements of capital and 
enterprise. Mr. Bright characteristically told us of the happiness 
of the numbers, the cheap carriage of the masses of our people, and 
the advancement of civilisation. George Stephenson recounted 
with marvellous freshness and simplicity his own experiments, and 
| his own success in effecting the triumph of that day—a journey 
from London to Gateshead in nine hours! “ Feudality,” said Arnold, 
| * disappeared in the flight of the locomotive.” . . . . . Mill 
and other great reasoners inform us that genuine “ individuality” 
is on the wane amongst us. George Stephenson was a striking 
specimen of the highest order of the quality. He battled with every 
social obstacle that can be conceived or described. He found nature 
easier to mould to his purposes than man. Lords, commoners, 
engineers, lawyers, capitalists, had no faith in his grand conception 
| of the speed of locomotives. They ridiculed his theories, and laughed 
at his speculations. The senior wrangler of his day—a profound 
master of classics, as well as mathematics —the late Baron Alderson, 
examined George Stephenson for hours on railways and locomotives, 
but the finished scholar could not comprehend the practical 
mechanics and the subtle genius of the Killingworth brakesman. 
Stephenson relied upon his own conceptions. He was gifted, too, 
with the faculty of continuous labour, He did not realise a fine 
thought and afterwards throw it aside. He laboured incessantly 
to convince others, by practical experiment, of the value of his in- 
| vention, and the excellence of | ans. If he had not possessed 
intense industry and energy, as oll as original genius, he might 
have dreamed his life away at the Willington ballast engine. For 
| years he prepared himself for that grand competition of mechanical 
science at Rainhill. When Stephenson's engine, the * Rocket,” ex- 
| celled in finish and speed all other engines, his glory was complete, 
and his fame went to every part of the habitable globe. Legislators 
in the committee rooms of Parliament, who had thought him, when 
under examination by counsel, a Northumberland enthusiast, lived 
to correct their error, and found in George Stephenson one of the most 
original men of this or any other age. Of course, in treating of so 
hackneyed a subject, Mr. Harle had to dealin a considerable amount 
of repetition, but his lecture was well worthy of the topic. In his 
peroration he called attention to the probable future of India. Our 
children’s children (he said), in marking the progress of the human 
race in every clime, can best unfold the marvellous effect of the 
Killingworth experiments and the Rainhill competition. We believe 
that that grand empire in the East, which has lately been transferred 
from a mercantile oligarchy to the monarchy of England, that won- 
derful collection of old kingdoms, crowns, and dynasties—those 
extraordinary millions of dark population controlled by the fair men 
of the English isles—those vast plains of Hindostan, those gorgeous 
cities and mighty monuments of greatness long since passed away— 
| we believe that all these will be best governed and improved by 
means of that system of miraculous transit which George Stephen- 
son matured in his native land within the last few years. . . . 
The splendid superstition of Brahma fades before the iron truth and 
grandeur of the mechanism of the genius of Northumberland. The 
“tiery horse ” of the humble Tyne, in its rush along the banks of 
the princely Ganges, will put to flight the vultures and the birds of evil 
omen that haunt the magnificent country we may be said to have re- 
cently reconquered. The * tiery horse” to which Stephenson has given 
permanent strength and speed, will bear blessings unnumbered behind 
it on the wheels of the mighty trains that we shall send from the 
palaces of Calcutta to the slopes of the Himalayas; and at the end 
of those trains, freighted with commerce and civilisation, will be 
pointed in stern and startling superiority that other singular mecha- 
nism of your townsman—the Armstrong gun, which, with its deadly 
flash and incessant thunder, will best protect the engine of peace 
from the foes that may surround it. Newcastle has thus in a few 
years played an extraordinary part in the destinies of the human 
race. Your engine of civilisation, and your weapon of war, may 
prevent for ages yet to come the taking of another Delhi, and the 
siege of another Lucknow. 

It is stated that Sir William Armstrong expended no less than 
| £7,000 in initiatory experiments with his “ great guy,” and that 
| the moulder and forger who assisted him in his earliest labours have 
| ceased to give him their services. A public dinner is to be given to 
| Sir William in Newcastle, to afford the townspeople an opportunity 
| of congratulating him on the well-deserved honour lately conferred 
upon him by her Majesty. Last weck Sir William gave a dinner to 
the men employed at the Elswick establishment; 900 sat down 
under the presidency of Mr. George Hutchinson, manager of the 
works. Sir William Armstrong is about to provide a lecture-room 
for the Newcastle Literary and Philosophical Society. Sir William 
has approved a plan prepared by Mr. Dobson for a lecture-room 
within the walls of the library building, and occupying the site of 
the present lecture-room, and of the adjacent rooms to the extent of 
the library above, By sinking the floor in the centre, and placing 
the lecturer in the middle of the longer side, accommodation will be 
afforded for 800 persons seated, and standing room for nearly 200 more. 
The area will be the same as that of the library above, viz., 80 fi. 
by 40 ft., and there will be 15 ft. clear space between the highest 
seats and the ceiling, which will be supported by malleable iron 
girders, so as to leave a clear uninterrupted space throughout. 
Ample provision is made for the conveniences required by the porter, 
and for doors of exit in case of alarm or emergency. The estimated 
cost is £1,121 Is. 3d.; but on this plan being submitted to Sir 
William, he generously offered to be at the expense of mahogany 
benches instead of deal, amounting to £128, although he thereby 
exceeded his original and liberal offer of £1,200. 

The splendid locomotives and railway carriages built in New- 
castle-upon-Tyne for the Viceroy of Egypt—copiously described in 
a recent number of Tur Excinten—will be despatched in a few 
days. They have been inspected at Newcastle by upwards of 19,000 
persons. 

A sad accident ix reported at North Shields. The waterworks 
| company have arranged for a supply of water from a spring in 
| South Preston New Pit; and one day last week Mr, Robert Wilson, 
| foreman to Messrs. Heppell and Landells, engine builders, and Mr. 

Proctor, foreman to the waterworks, descended the pit in a cage, to 
| arrange about the requisite machinery for pumping the water. John 
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Herdman, the banksman at the pit mouth, had forgotten that the 
cage had gone down with them, and, while talking to some cartmen, 
pushed a tub to thetop of the shaft. He then saw the cage was not 
there, and tried to prevent the tub from falling into the pit by 
holding on, but it overmastered him, and he and it were precipitated to 
the bottom. ‘They fell upon Mr. Wilson, and killed him on the spot. 
The tub also struck Mr. Proctor, breaking his thighs and otherwise 
seriously injuring him. Herdman’s back was broken by the fall. 

During the construction of the Great Northern Railway, in 
making a deep cutting just beyond the Little Bytham station, an 
extensive body of clay was found which proved to be the site of an 
old Roman pottery. ‘The clay, on being analysed, was found to con- 
tain sixty-nine per cent. of silica,—a larger proportion, it is said, 
than appears in any other clay in the United Kingdom. The pro- 
prietor of the land, the Hon. A. D. Willoughby, who has devoted 
much pains to rendering the clay available for building purposes, 
has succeeded in producing aclinker which has been named adaman- 
tine from its durability and impenetrable hardness. 

The first large kiln which Mr. Blashfield has fired at the terra- 
cotta works recently established by him at Stamford, was opened 
last week. The goods burnt were made chiefly of Wakerley clay, 
flint, &c., and those made wholly of the clay from Wakerley Wood 
were the smoothest on the surface and of the finest buff or straw 
colour. They consist of busts of her Majesty, Ariadne, and Bacchus, 
and Corinthian vases 3 ft. in height, Grecian tazzi 2 ft. in diameter, 
pendant vases for orchids, statuette of Psyche, large Roman tazzi 
30 in. diameter, flower pots, consoles, chimney ornaments, &c. The 
best finished and most perfect bust of the Queen, and which was 
made entirely from the Wakerley clay, was sent to Lord Exeter, who 
was in London, to be presented by him to her Majesty; and Mr. 
Blashfield has received from the Marchioness of Exeter a note 
signifying that her Majesty had accepted the bust, and expressed 
herself much pleased, the Prince remarking that the material 
appeared fine and soft. 

Mr. Page, C.E., writing to a friend in reference to the state of the 
Nene at Wisbech, states that “the dams are opening and the river 
deepening.” 

The Geological and Polytechnic Society of the West Riding of 
Yorkshire held their annual meeting yesterday week, at the Philo- 
sophical Hall, Leeds, Mr. J. Hope Shaw presiding. The papers read 
were—by the Rev. W. R. Bowditch, on the Formation of Hail, as 
illustrated by local storms; by Mr. H. C. Sorby, on the Structure 
and Origin of the Millstone Grit of South Yorkshire; by Mr. C.Twam- 
ley (London), on the Occurrence of Columnar Basalt in Pocock-hill 
Quarry, near Walsall; and by Mr. R. Hunt (London), on Statistical 
Returns of the Mineral Produce of Yorkshire. The last paper sum- 
marised as follows the gross estimated total production of minerals 
in Yorkshire for the year 1857 :—Lead—Lead ore, 12,405 tons 19 ewt.; 
lead, 7,875 tons 12 cwts., being an increase of 231 tons 12 ewt. on the 
ore, and a decrease of 1,110 tons 10 ewt. on the lead, as compared 
with 1856. lron—The North Yorkshire district had produced 
1,414,155 tons, as compared with 1,197,417 tons in the preceding vear ; 
and the West Riding district, as far as could be ascertained, 207,500 
tons. In the former district there had been 32 furnaces built, of 
which 23 were in blast; and in the latter district 36, of which 
25 were in blast. The produce of pig iron had been, in the 
West Riding, 117,009 tons, and in the North Riding 179,838, show- 
ing an increase on the preceding year of 21,238 tons. The exporta- 
tion of pig iron from Middlesborough, for the last three years, had 








heen— 
355. 1856. 1857. 
20,418 tons, 49,801 tons, 69,900 tons, 

and of wrought iron there were exported from the some port to foreign 
countries 44,594 tons. From the nei 
morden, Hudderstield, &c., there had been produced 3,560 tons of 
iron pyrites, value £1, Coal—The production of coals from the 
different districts of the West Riding of Yorkshire from 374 collieries 
had been 8,875,440 tons, against 9,083,625 tons in 1856, showing a 
decrease of 208,185 tons. Of this quantity there were distributed 












‘Tons, 
BPUARWAT os tc ce ce oe 1,398,026 
Ky seato London... .. «2 «2 ee 41,927 
By sea to other ports... .. .. .. 120,971 
By sea to foreign countries eo ce 180,307 


The estimated value of the several minerals at the mine or the pit 
mouth was— 
Lead ore “9 ee 8 we 
STOR ORO 6. ve oe oe ve ee 
Tron pyrites 22 1. oe oF ee 


Coals oe 86 46 90 40 60 





Total .. 2 
lue of the stone raised in Yorkshire in 1857 was estimated 
If the market value of the metals was adopted, the 
following would represent the amount added to out national wealth 
by the mining and metallurgical industries of Yorkshire :— 
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Pig irom... cc ce oc «6 os 
Iron pyrites .. 2. os oe oe 
Coals oo ce 08 o8 ce ef 
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Total.. oo ee 





Mr. ‘T. Wilson expressed his opinion that the “estimated produc- 
tion of coal in Yorkshire was much in excess. Mr. Ward said Mr. 
Hunt had experienced great difliculty in obtaining accurate returns, 
and his estimates were frequently only approximat» 

At the Yorkshire Assizes on Friday, * Crossley and others v. 
Smith,” was a case of some interest. The plaintiffs, Messrs, Crossley, 
Leeming, and Crossley, were, in 1856 and 1857, machine makers and 
millwrights at Bank Bottom, near Halifax, and the defendant is an 
extensive dyer Horton, near Bradford. In the year 1855 a patent 
was obtained for a particular kind of steam plates used in the pro 
of dying, known Crossley and Collier's patent. These 
plates, owing to the great facility with which their heat could be 
increased anc lessened at pleasure, by means of piping, were of 
vreat advantage in the dyeing business, as much time and labour 
were saved, and the goods dyed were finished in a superior manner 
than by the old plates. ‘The plaintiffs were the sole age its for the 
supply of plates, and the defendant ordered a considerable 
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of the 
number of them from July, 1856, to February, 1857, the charge for 
which amounted to upwards of £1,000. During the delivery of the 
plates the defendant suggested a few alterations in their mode of 
construction, and the plaintiffs complied with this request, and for 
the future furnished him with the plates of the description that he 
approved of. Tle paid several snms on account, but there 
was still owing £410 7s. 2d., which sum the plaintifls sought 
to recover. The plaintiffs were called and cross-examined at 
some length, in order to show that the plates were made 
of an inferior kind of iron, that they would not resist the pressure to 
which they had to be subjected, and that they consequently cracked 
and became untit for use. They, however, denied that the plates 
were imperfectly made, or composed of bad metal, but admitted that 
they had effected improvements in the manufacture of the plates 
after the completion of the defendant’s order. Mr. Bliss, for the 
defendant, submitted that the plates were made of a mixture of 
Scotch and Middlesborough iron, which was quite untit for the 
purpose, and the plaintitls knew full well that the metal was bad. 
In the manufacture of plates of this description hematite iron ought 
to have been employed, a metal which the plaintiffs were compelled 
subsequently to use, so numerous were the complaints of the plates 
cracking. The learned counsel submitted that the plaintitis were 
not entitled to recover the balance of their account for plates which 
had been supplied to the defendant of an inferior description, great 
numbers of the plates having cracked and become untit for use. 





Mr. Justice Willes, in summing up, stated that the points for the | 


consideration of the jury were—Did the plaintiffs supply goods of a 
fair and reasonable quality, and of good workmanship? If so, they 
would be entitled to recover. It was important to bear in mind that 
the plaintiffs gave no guarantee as to the plates they supplied. 
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they had, it would have given their case a very different complexion. 
If the jury should be of opinion that the plates had been made of a 
kind of iron unfit for the purpose, then it would be their duty to 
During the hearing of the case 
the accounts between the parties were partially gone into, the result 
being that the plaintiffs reduced their claim from £410 odd to £305. 
The defendant, however, objected to this, and it was contended that 
if he were liable to the payment of the balance, it only amounted to 
£140. The jury, after half an hour's consideration, awarded the 
plaintiffs the last mentioned sum. 

The printed journal of the Manchester and Liverpool Agricultural 
Society has just been issued for 1858, and contains a variety of 
details on the operations of the past autumn. After referring to the 
satisfactory meeting held last year, the report states that the next 
annual show will be held in Liverpool, where a prize of £12 will be 
given for the best cultivated farm of 150 acres. The inspectors of 
farms observe, in the course of their annual report :—‘ The inspectors 
again feel called upon to remark upon the very ineflicient draining 
on some estates and on many farms which came under observation, 
and beg to refer again to their last year’s report, wherein is detailed 
avery simple practice of proving and showing beyond any doubt 
the great deficiency here noticed. One of the inspectors is in the 
occupation of a field which was drained in 1854. About one-half of 
the field in question is good loam on a broken subsoil of sand and 
clay ; the other portion of the field is a more strong loam and recum- 
bent on a subsoil less broken and more clayed and cohesive. The 
drains on this whole field are laid down on one general practice of 
30 ft. apart. Trial holes were opened equidistant between the drains 
in different parts of the field about three weeks ago; the holes so 
opened on the porous subsoil part are at present dry, showing clearly 
that drains 24 ft. to 30 ft. apart will effectually drain land of such 
open character. The trial holes, however, on the other portion of 
the field, filled with water to within 18 in. of the surface, and are 
still at the same depth of water, though there has been an unusually 
dry November, and also up to this time of the present month. All 
the drains are from 4 ft. to 5 ft. deep, and the facts here detailed— 
facts, we beg to observe, that could be multiplied almost to any ex- 
tent—points out that one uniform system of drainage is not adapted 
to all lands, and also that depth of drains is in some degree inopera- 
tive in a close textured subsoil, as compared with drains being laid 
down at nearer distances, say 12 ft. to 18 ft. apart, according to 
circumstances, and at about 3 ft. deep.” 

The Lords of the Admiralty have reported against the “ Ipswich 
Oyster Fishery Bill.” They state that Government has expended 
£130,000 in dredging and deepening the harbour and the entrance 
thereto, in the erection of a breakwater, &c.; that in the event of a 
continental war the harbour of Harwich would be an important 
naval station; and that if the bili is assented to, the bed of the 
Orwell, part of the bed of the Stour, and the bed of the harbour and 
its entrance will be converted into vast oyster-beds. If this is done, 
“my lords” consider that the scour of the tides will have little effect 
in maintaining the depth of the channels, and that the matted and 
tangled oyster-beds will render the harbour and navigation worse 
than it was before the expenditure of the large sum mentioned. It is 
stated that the promoters of the bill now propose to exempt the 
whole of Harwich harbour from the operation ‘of the bill, and to con- 
fine the limits of the river Orwell to Shotley Point. 

A meeting of coal miners has been held at Wosbordale, near 
Barnsley, and a petition to the House of Commons agreed to, in 
which legislation as to several matters concerning mines is prayed 
for. ‘The miners desire an eight hours bill, and that the machinery 
for raising coals should only work nine hours ; that children under 
fourteen years of age employed in mines should only work half time ; 
that owners should be obliged to provide good school instruction for 
the remaining four hours ; that the adoption of the safety-cage, and 
such other scientific appliances as may from time to time be shown 
to be capable and necessary to prevent the sacrifice of life, should be 
rendered compulsory ; that a fund should be provided (by a tax of 
one farthing per ton on all coals sold) to support the widows and 





| orphans of those who may lose their lives in the pit, for the educa- 


tion of their children, and for the establishment of a Miners’ Home 
for those who are disabled; and, finally, that the apprenticeship 
system should be introduced into mines. 

A dreadful boiler explosion occurred on Sunday morning at Kelloe 
South Pit, about three miles from Durham. There are four boilers 
at the colliery, placed parallel to each other, and it appears that the 
whole of them had undergone the usual examination about half an 
hour before the explosion. They were then considered to be all 


right. The explosion shook the buildings for miles round; and, | 


on the atmosphere becoming cleared, it was discovered that three of 








the four boilers had been thrown from their seats and rent in pieces. | 


The dead bodies of three men were discovered in the ftire-holes. 
Their names are Thomas Froud, fireman; Michael Brunskill, 
labourer ; and a man believed to be Joseph Rees, who had been 
The bodies of the 
Two other men, 
named West and Jackson, who were near the tire-holes at the time 
of the accident, were dreadfully and, it is feared, fatally scalded. 
The Liverpool Mercury calls attention to an adaptation of iron to 
the masts of vessels, citmg the case of the Blanche Moore, a large 
ship of 2,000 tons. ‘The mast was found to be defective in the upper 
part under the rigging, and the owners determined that the dec 
portion should be removed, and replaced by an iron mast-head. 
was done very successfully, and at less than half the price of anew 





mast. 

MERSEY FRIGATE. 

e, went out of Portsmouth harbour 
the measured mile in Stoke's Bay. 


THE 








at noon yesterday to test her spee 
rhe results of the trial gave great satisfaction both to the contractors 
for the engines and the Government officials on board. There was 
not the slightest ‘arance of “priming of boilers” or “heated 
so common in first trials, This is all the more extra- 
ordinary as the Mersey gives the highest return of indicative horse 
power of any ship vet tried out of Portsmouth harbour. Her 
nominal power is 1,000-horse, but on the trial yesterday it was 
worked up to the enormous power of 4,000 horses. The average 
results of speed obtained in the four runs at the measured mile gave 
13°29), or better than 13} knots; pressure of steam, 20); vacuum, 24; 
revolutions (maximum), 56, mean 55}; diameter of screw, 20; pitch 
of ditto, immersion, 6 in.; force of wind, 1-0; direction of wind, 
N.W.; draught of water forward, 20 ft. 8 in.; ditto aft, 22 ft. 7 in. ; 
coals on board, 850 tons; consumption of fuel at full speed, about 
140 tons every twenty-four hours; thermometer in engine-room, 
62°0; ditto, stoke-hole, 100°0; ditto, on deck, 52°0; length of stoke- 
hole, 68 ft. 10 in.; breadth of ditto, 10 ft.; number of tires 
tops of the boilers are 3 ft. under the load water line, and another 
important feature is that the engines are placed abaft the mainmast, 
which may, in consequence, be stepped in the keelson. Three 
auxiliary or “donkey” engines are fitted on board, two to supply 
the boilers, and the other asa steam fire-engine. ‘This is fitted witha 
4} in. copper pipe from the ship's side, under the beams of 
the orlop deck, fore and aft, with seven 2}-in. pipe branches, 
up through the lower and main decks, each branch with two 
nozzles to screw on lengths of hose, and four branches on to 
the upper deck, with the same means of screwing on hose lengths. 
In the event of a fire breaking out in any part of the ship, it is 
only to turn on the main cock at the ship's side, set the steam tire- 


















2. The | 


engine to work, and any amount of water can be instantly conveyed | 


to any part of the ship. In the event of fire breaking out in the 


orlop or lower decks of the ship during action, the engineer and his | 


staff could at once deluge the part with water and extinguish any 
tire without the necessity of ringing the fire-bell and calling the 
crew away from their guns, or creating the confusion and alarm 
which would ensue under existing regulations. Should any portion 
of the pipes be shot away, turn-cocks are titted so as to turn the part 
injured off, and not impair the efficiency of the rest. T 





small boiler fitted for its special service, and not draw on the main 
boilers, as, in addition to its usefulness as a steam fire-engine, it alsoby 
an ingenious and simple contrivance, hoists all the ashes up from 
below, pumps out bilge-water, and draws water for washing decks, 
The Mersey’s armament consists of, on the upper deck, twelve 8-in 
pivot guns, 10 ft. 6 in. long, throwing a solid shot of 68 lb.; main 
deck, twenty-eight 10-in. guns, 9 ft. 4 in. long, throwing hollow 
shot of 841b. The total weight of the guns (without carriages) on 
the upper and main decks is 178 tons 3 cwt. 2 qrs. A broadside 
from her would give to an enemy in action 1,652 1b. of iron. The 
Mersey has more stores yet to take in to nearly the extent of 250 
tons. The ship appears to have but one serious fault, and that lies 
in her steering apparatus—in the position of the after sheaves for 
her wheel-ropes, which are placed in direet opposition to all mathe- 
matical principles. We understand that all steamships are in future 
to be fitted with steam fire-engines on the Mersey’s plan. 








SCOTCH PIG IRON REPORT. 
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Bars, Govan .. 


Common .. .«. .. &7 5s, less 4 per cent. 
Plates and sheets.. .. .. £9 to £10 less 4 per cent. 
Rails ec co cc eco co £7 108, per ton. 
Pipes te ee oe ee ee $5 to £5 5s, per ton. 
CHAS oe cc ce oe ce SA por ten. NETT CASH. 


GuasGow, March 23rd, 1859. 
The pig-iron market during the past week improved considerably up to 
the 22nd inst., when§53%. 6d. cash wasfpaid for M. Nos. Warrants, anda large 
quantity changed hands. To-day the price fell 1s, per ton, business having 
been done at 52s. 6d. prompt payment. - 
The demand for shipping iron is very active, and the price is quite equal 
to that of Warrants. 
The shipments last week were 14,981 tons against 6,578 tons in the corre- 
sponding week of last year. SHAW AND THOMSON, Metal Brokers. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 


















































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
£54, 4 £ 5. d. Dis, 
IRON, English Bar and Bolt:— IRON, Swedish, Indian ' pct. 
in London . «pra 7 00 assortments, -....... }orm 3 0 0% 
in Wales .. » 600 , | CCND , o 28, 
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= & (Hoop...... 900 To arrive ..... 23 °5 
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Statfordsh. Bat 8 00 2% 0 
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11 00 ,, | Bottom 1 
Hoop. 900 4, | Old 0 
Rod, I See . Ye e 00 
Nail Rod of > 9 00 , Burra Burra.. mill41l0 0 
IRON, Rails,in Wales, cash», 6 5 0 nett Russian... «. +... +» 122 0 0 
’ » 6 months » 6lvo , LEAD, British Pig. oon ww CF 
in Staffordshire »» 7; 28 fo Maes. seese 0 » 25 0, 
Railway Chairs, in Wales » 450 ” ” — 
» inClyde» 4 50 ,, Sheet ........ com 34 6 Oy 
Pig No. 1, in Clyde... 2119 TIN, English Bi «» 12 0 0, 
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io. 3 ‘i | Refined ,, ..,, 133 0 0, 
- » | Foreign Banca........ » 132 0 One 
-_ v3 5 131 0 
= ” 
310 0 ,, | 
Welsh Forge Pig (all 
Mine), at the I +" ” port, 1 
Acadian * 8150 ,, Do. at L’pool, 
Scotch . CANADA, Plates... 
3100 » | QUICKSILVER....- 


London 





for India have given a firmer tone to the market ; but we do not look for- 
ward to much higher rates at present. The nearest quotation for ordinary 
American sections is £6 5s, per ton f.o.b. in Wales, for nett cash. 

Scotca Pieé Irox.—During the past week prices have been gradually 
advancing, and the closing quotation for mixed Nos, was 52s, td. cash ; 
53s. 6d. 3 months open. The shipments were 1,500 tons against 6,600 tons 
last year 

SPELVER has considerably improved in price. 

CorpPkEk remains the same as last week. 

LEAD rather dull of sale. 

Tin in good demand. Banca 
Straits at £130 to £131 per ton. 

TIN PLates.—Prices firm. 








has been sold at £132; and fine parcels of 


MOATE and CO., Brokers, 
65, Old Broad-street, London. 


‘TIMBER. 


March 24th, 1859, 
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PRroGREss OF THE ORDNANCE SurveY.—A report of the Ord- 
nance Survey and Topographical Depot to the end of the year, 1858, 
was published on Tuesday. It gives a detailed account of the pro- 
gress of county, parish, and town plans and military surveys. The 
expense for the Ordnance surveys to be provided for in the current 
year’s estimates is £90,000. The sale of Ordnance maps last year 
reatised the sum of £5,499, including those supplied to public- 
otlices, Ke. 

Frencn Ramway Works.—The railway from Marseilles to 
Toulon has been delivered to the State on one line of rails for the 
Workmen continue to be employed 
actively in completing the other line. The public will be admitted 
to travel on the railway on the lst May. M. Guillaume, engineer-in- 
chief in the service of the State, charged with the inspection of the 
works of the Toulon railway, is at present at Cannes preparing for 
the commencement of the works on the line from Toulon to Nice. 
As soon as the Marseilles to Toulon line has been terminated, 1,000 
men will be set to work on the part extending to Nice. 

AIpIN-Smyrxa Rarway.—lIn spite of the decision of the Com- 
mittee of the Stock- Exchange, the works on the Aidin-Smyrna Rail- 
way are continued with energy. The difficult ecntting at the 
beginning of the line has been finished; and what remains now up 
to the tunnel is one uninterrupted plain, where scarcely any earth- 
works are required. At the tunnel itself the diagonal shaft on the 





conveyance of military stores. 





| Aidin side has been sunk to fifty fathoms, during the first 25 ft. or 


To make the | 


engine complete for the purposes it is intended for, it should have a | 


see 
@eee 





or 30 ft. through solid limestone rock, after which a layer of clay 
was found, very easy to work, and yet of sufficient consistency not 
to require masonry. Thus, the most formidable part of the line 
promises to give far less trouble than was expected. 
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INSTITUTION OF CIVIL ENGINEERS. 
March 22, 1859. 
JoserH Locke, Esq., M.P., President, in the Chair. 


Tue paper read was on “The Water Supply for the City of | 


Melbourne, South Australia,” by Mr. M. B. Jackson. 

The City of Melbourne was described as being situated on the 
north bank of the Yarra-Yarra River, at a distance, in a direct line, 
of two miles from Hobson's Bay. The population was, in December, 
1857, nearly 95,500 souls, for whose use the supply of water was 
very inadequate, not exceeding 3} gallons per head per diem, at a 
cost of not less than £105,000 per annum. 

The city was built partly on a clay slate rock, and partly on a 
basaltic rock, or trap formation, the highest peint, near Carlton 
Gardens, being about 148 ft. above the river Yarra, whence numerous 
schemes were proposed for deriving a supply of water. 

About the year 1745, Mr. Patrick Reid proposed a scheme of 
obtaining a supply of water for the city by means of a water-wheel, 
to be worked by the falls; but the expense was considered to be too 
great. 

In 1850, Mr. James Blackburn erected a small steam engine, by 
which water was pumped up into a tank, whence it was distributed 
by means of water-carts. 

“In the same year, Captain Cole suggested a somewhat similar 
plan, which, from want of encouragement, was not carried into effect. 
About this time, Mr. J. C. King proposed to supply the city from the 
Yarra, by a tunnel through the hill near Dight’s Falls, and using the 
water of the river as the motive power. This project, on being 
referred to Mr. Blackburn, then town surveyor, was not approved 
of. It, however, had the effect of calling Mr. Blackburn’s attention 
to the subject; and this induced him to recommend the river Plenty 
as a source for the water supply. In August, 1851, he reported 
that this source was capable of providing for the wants of 20,000 
inhabitants, at an average daily supply of forty gallons per head. 
This quantity, which was much too large for merely domestic 
porposes, included the supply for watering the streets, irrigating 
gardens, cleansing the sewers, and all other urban wants. The water, 
which was purer and softer than that of the Yarra, was to be 
derived from the Mount Disappointment range of granitic hills, 
whence there flowed a number of streams, which, when united, after 
passing through the swamps, formed the river Plenty. This scheme 
met with general approbation, but it was not at the time perse- 
vered in. 

In 1852, Mr. Clement Hodgkinson proposed to obtain a supply 
from the Yarra, by means of steam engines ; and in this year Mr. 
James Oldham reported favourably on Mr. Blackburn's Plenty 
scheme, recommending the employment of iron pipes, instead of an 
open aqueduct, for bringing the water into the city. 

In January, 1853, a Select Cominittee of the Legislature also re- 
ported in favour of Mr. Blackburn's plan, but advised a more 
careful investigation of the subject by a Commission of four non- 
professional gentlemen. In June of that year these Commissioners 
requested several engineers, among whom was Mr. Jackson, to report 
to them on the subject. This resulted in the appointment of that 
gentleman as engineer to the Board. A more careful investigation 
was then ordered of the locality of the Plenty River, and, tinally, in 
October, 1853, it was decided to adopt that river as the source of 
water supply for 20,000 persons, at a daily rate of thirty gallons per 
head. 

Mr. Blackburn was appointed consulting engineer, and up to the 
period of his decease in 1854, the utmost cordiality and unanimity 
existed between him and the author, to whom the execution of the 
design was contided. 

The Plenty River, as was previously stated, Cerived its water 
from several streams, rising in the Mount Disappointment range of 
granitic hills; whence, after traversing the large swamps, they 
united at a spot a short distance from the intersection of the upper 
aqueduct with the stream. The total estimated area, draining 
directly into the river, was about 40,000 acres, and the quantity of 
water delivered from the hills was, at the driest seasons, about 
5,000 gallons per minute ; but at least 40 per cent. of this was lost 
in the passage through the swamps. The evaporation was estimated 
by the author at 4 ft. 9 in. per annum, and the mean rain fall at 
upwards of 32 in. per annum. 

The works were commence at the junction with the Plenty River, 
by cutting the water-course in a northerly direction towards the 
Yan Yean Reservoir, to reach which a tunnel of 440 yards in length 
was driven through a ridge of hill; the prevailing stratum being 
clay slate, which would not resist the action of air and water, 
unless it was lined with hard basaltic rock pavii This water- 
course also served to drain the district through which it passed, and 
augmented the area of the gathering ground. 

The Yan Yean Reservoir was formed by throwing an embank- 
ment across a valley between two spurs of hills, and thus retaining 
the rain and flood-waters within it. The area when full was 1,303 
acres, and the average depth was not less than 18 ft., giving a 
cubic content of 38,000,000 of yards, or upwards of 6,400,000, 00 
gallons. 

The area of the natural catchwater basin of the reservoir was 
4,650 acres, which would give, independently of the Plenty in, 
but inclusive of the water-course, a drainage area of 5,25 res, and 
to this great additions might be made, by drains cut into the slopes 
of the adjoining hills. 

The embankment of the reservoir was 1,053 yards in length at the 
top, and 30 ft. high, at the deepest part; the general top width was 
20 ft., with an inner slope of three to one, and an outer slope of two 
toone. The inside was finished with rough pitching, from 15 in. to 
20 in. deep. with an unusually thick puddle-trench, which latter 
was adopted on account of the clay being easily procured, and 
because the grubbing up of the long straggling roots of the gigantic 
trees, formerly occupying the site of the reservoir, might have 
made clefts in the soil which it was desirable to close up her- 
metically ; added to which, there was difficulty in securing con- 
scientiously good work in the colony, after the discovery of the gold 
fields. y : : 

The three inlet and two outlet pipes, each of 33 in. in diameter, 
were contained in a well tower at the foot of the inner slope, and on 
the outer slope there was another tower and valve chest, with a 
main of 30 in. diameter. This arrangement was made in order to 
secure the supply of the city at times by means of a compensation 





























pipe, while the inside tower was undergoing cleansing, and also 
to get rid of any air which might otherwise interfere with the 


circulation. 
The pipes of 33 in. diameter, put through the eml 


; vankment, were, 
m order to save time, cast at Sydney, and when the reservoir was 
finished and was partially full of water, the author was informed by 
one of the workmen that two of these pipes, at about the centre of 
the embankment, had been fractured for a long time. The water 
could not be drawn o’t, by means of these pipes, without great 
azard; so it was resolved to prepare a series of cylinders 2 ft. 6 in. 
cong, having an outer diameter of in. and made of boiler plate 
2. in thickness. These were passed seriatim up the main pipes, 
made fast by wedges of hard wood, and well caulked with iron 
cement, throughout the entire length of the main pipes, within the 
puddle trench and the aprons. This was the only important 
casualty which occurred during the progress of the work ; and 
there is every reason to believe that the remedy was pertectly 
etlectual, ‘ : 
A description was then given of the course of the water from the 
reservoir, by the main pipes of 30 in. in diameter, carried across 
gullies on stone piers, and ever the river Plenty by a stone bridge. 
At a distance of 560 chains from the reservoir, the diameter of the 
main was diminished to 27 in., which was continued as far as the 
pressure regulator, a distance of 623 chains, and thence a main of 
24 in. descended into Melbourne. The pressure regulator, which 
was manufactured by Messrs. Guest and Chrimes, was adopted in 
consequence of the author's proposition to introduce a valve, in 
_— to diminish the pressure on the lower portion of the main, and 
's opinion that filter beds were not necessary. The adoption was 
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sanctioned by Mr. William Fairbairn, who acted as agent in 
England for the commission, with power to alter or modify anything 
which appeared to him desirable. When these machines were first 
set to work, fractures of the main pipes repeatedly occurred, in con- 
sequence of the concussion or recoil on closing the valve. This was 
ultimately remedied, by fixing air and safety valves on the pipes; 
but the author could not recommend the general adoption of these 
regulators. Dise valve regulators were also tried ; but the author 
was of opinion that, * despite the beauty of the theory,” he was “ not 
prepared to recommend their use for large mains.” : 

The distribution of the water commenced at about 19 mile 
distance from Yan Yean, and at present there were (including these 
19 miles of main) about 104 miles of pipe laid, varying from 24 in. 
to 3 in. in diameter. 

In all the streets of more than one chain in width, a main of pipes 
was laid on each side, whilst in those under that width, the pipes 
were laid in the middle of the street. All the pipes were 9 ft. long, 
and with the old spiggot and faucit joints. The service pipes were 
of lead, lined with tin. There were 1,700 of Bateman’s tire-plugs, 
and the hydrants were manufactured by Messrs. Guest and Chrimes, 
a quantity of vulcanised india-rubber hose being also provided. The 
saving of property in eases of fire had proved to be enormous, and 
the rates of insurance had fallen 40 per cent. since the establishment 
of these waterworks. 

The gross cost of these works was stated to have been 
£664,452 1s. 2d., but that sum included several large items which 
would eventually be charged to other works—so that the net cost up 
to Ist January, 1858, should be stated at £571,816 17s. Sd. ‘These 
works were commenced in December, 1853, and were completely 
opened for public use in December, 1857. ; k 

A compulsory rate was to be levied for meeting the interest of 
this capital, and to form a sinking fund for redeeming the capital. 
During the period of the execution of the works, the rates of wages 
were :— Masons, 36s. per day; labourers, 18s. to 20s. per day. 











After the meeting Mr. J. G. Austin explained a“ Double Off-set 
Plotting Scale,” for the use of civil engineers, land surveyors, &e. 

The invention was described to consist in the projection of the 
line upon which the plotting was to be performed, at a distance 
from the edge of the scale, by means of the “station pointers,” so 
as to admit the smallest off-set being plotted on either side of the scale. 

The instrument was readily atlixed to the paper and board, by 
placing the “station pointers” upon the line to be plotted upon, 
keeping the scale in use always on the left hand, and the lower 
pointer exactly at the station from which the line proceeded. Then, 
by turning the milled-headed screws at each end, the instrument 
was fixed immoveably during the operation of plotting. Should the 
length of the line exceed the capacity of the scales, the distance 
plotted must be denoted on the map, the instrument released by 
reversing the screws, shifted forward, retixed, and the work con- 
tinued; but should the line be shorter than the capacity of the 
scale, the position of the instrument could be determined by the zero 
line of the off-set scale, without the necessity of extending the line to 
the length of the instrument. 





NORTIL COUNTRY v. WELSH STEAM COALS. 
REPORT OF MESSRS. MILLER AND TAPLIN ON THE EVAPORATIVE POWER AND 
ECONOMIC VALUE OF HARTLEY COAL; AND A SIMILAR REPORT, BY THE SAME 
GENTLEMAN, ON THE PROPERTIES OF WELSH STEAM COAL, PRESENTED TO THE 
BOARD OF ADMIRALTY. 
Newcastle-on-Tyne, 19th August, 1858. 
Srtr,—1. In obedience to the orders of the Lords Commissioners of 
the Admiralty, dated the Ist of June, 185%, directing us to proceed to 
Newcastle, to superintend and report on a repetition, or, if requisite, 
an extension of a series of experiments upon the relative evapora- 


tive values of coal wh’ch has been instituted by the Steam Collieries | 


Association of the North of England; and also to report on the 
merits of the plan proposed by Mr. Williams of Liverpool, and of 
the modifications introduced by the association for consuming the 
smoke of bituminous coal when used in tubular or other marine 
boilers,—we beg to state that we have performed this service, and 
to report as follows :— 

2 Upon our arrival in Newcastle we proceeded to the offices of 
the association, and there met with the chairman and several of the 


gentlemen forming the association, who placed us in communication | 


with Dr. Richardson, who, with Messrs. Armstrong and Longridge, 
conducted the whole of the experiments made for the association. 

3. After this meeting we proceeded with Dr, Richardson to 
Elswick, to inspect the boiler on which all the experiments for the 
association had been made, and to arrange the mode to be adopted 
for carrying out the repetitional and other experiments that might 
be made in extension. 

4. The mode stated by Dr. Richardson to have been pursued in all 
the experiments made for the association was to divide each experi- 
ment into three parts. First, getting up the steam; second, making 
the experiments for rate of combustion of fuel, and for rate of eva- 
poration of water; third, making it to contain the economic value 
of a pound of coal, or the utmost evaporation due to the pound of 
coal; and that each of the experiments was continued for five hours 
after the steam was up. 

5. Having assented to this mode of conducting the experiments, 
it was agreed that, for the first part of each experiment, the boiler 
was to be fitted up to a certain height of the water-gauge glass, the 
coals weighed by single hundredweights as they were to be put on 
the fires, the fires lighted, and, when the steam was up, the state of 
the fires and the quantity of fuel on the grates observed and noted. 
That, for the second part of each experiment, the coals to be used in 
the tires during the five hours’ continuance of the experiment, were 
to be weighed as in getting up steam; the tires kept in an equable 
state of combustion and thickness, the thickness to vary according 
to the description of coal ; thicker fires to be kept with north-country 
coal, and thinner fires with Welsh coal; and that the tires were, at 
the end of the experiment, to be in the same state with the same 
quantity of fuel on the grates as when the experiment began. The 
water to be evaporated during the experiment was to be measured in 
a tank before being let into the boiler, and kept in the boiler at an 
uniform height of the water-gauge glass. ‘That, for the third part 
of each experiment, no additional fuel was to be put on the fires after 
the five hours’ duration of the experiment had elapsed; but that a 
suflicient quantity of water was to be let into the boiler to be eva- 
porated by the remaining fuel on the grates. It was also determined 
that the furnace, flues, and tubes of the boiler were to be thoroughly 
cleaned and swept out before each experiment was to be made. 

6. Upon consulting Dr. Richardson as to the number of experi- 
ments necessary to be made to meet the wishes of the association, it 
appeared to be desirable that further experiments should be made 
with the expcrimental boiler than would be sufficient to form the re- 
petitional experiments with north-country coal as to its evaporative 
values, when its smoke was consumed by the use of Mr. Williams’ 
apparatus; and with this view we determined to extend our experi- 
ments to Welsh coal, so that comparative experiments might be 
made with the same boiler to test the evaporative values of some 
descriptions of this coal. It was also considered necessary to test 
Mr. Williams’ apparatus with several difierent lengths of tire-grates. 

7. The description of coal selected for the repetitional and com- 
parative experiments with north-country coal was to be obtained 
from the original West Hartley pits; and that for the comparative 
experiments with Welsh coal should be Powell's Dufferin; as the 
association, in anticipation of our trials, had obtained part of a cargo 
of this description of coal, which, with other cargoes, had been sent 
from Wales, for the purpose of coaling the Hudson, a large steam 
ship, built by Messrs. Palmer and Co., of Jarrow, for the German 
Lloyd’s Company, for the purpose of navigating her to Bremen, and 
which is verified by the certificate attached to this report. 

8. Our experiments commenced on the 2'ith of June, but from the 
feed apparatus not being equal to the evaporative powers of the 
boiler, some delay took place during an alteration which had to be 
made; but after which they were continued with only such intes- 














ruptions as were necessary to be made in the furnaces, from time to 
time, to suit our experiments. 

9. As our experiments proceeded, we considered it to be desirable 
that a comparison should be made with north-country coal and 
Welsh coal as — to the service; and therefore on the 8rd inst. 
we wrote to their lordships, requesting that six tons of each descrip- 
tion of coal should be forwarded to us for this purpose, and which 
were forwarded and received here from Woolwich Dockyard, and 
experimented upon. 

10. We may here observe that the experimental boiler is a marine 
multitubular one, 10’ 3” in length, 7’6” in width, and 10’ 0” in 
height, having two furnaces 3’ 0” in width and 3’ 6” in height, 
varying in lengths according to the experiments, and 135 tubes 3” in 
diameter and 5’6” in length. In the furnaces the deal plates are 
1’ 5” in height from the bottoms of the ashpits, and the firebars 
1” in thickness, with §” air-spaces between the inclination of the 
fire-grates to the bridges, being 3” to the foot; the tirebars in afi 
the experiments terminating against brick bridges, which were 
about 1’ 0” in height from the firebars. Upon this boiler, at the 
top of the uptake and the bottom of the chimney, is placed’an oval 
vessel filled with tubes, through which the heated vapour from the 
boiler tubes passed before entering the chimney, and which may be 
called a water-heater, as all the feed-water to the boiler passed 
through this vessel. This heater is 5’ 4” in height, 5’ 8” in larger 
diameter, and 3’ 8” in smaller diameter; having 76 tubes 4” in dia- 
meter and 4/0” in length. The heating surface in the boiler being 
about 750 square feet, and that of the heater about 820 square feet. 

11. The results of our experiments, calculated by the formula 
adopted by Messrs. Armstrong, Longridge, and Richardson, in their 
reports to the association, and arranged under the same heads, have 
been put into tabular form, to which we have added heads, in which 
the results are calculated according to the Admiralty formula adopted 
in all the reports upon the trials of coals from the various dock- 
yards. 

12. Table 1 contains the results of the repetitional and compara- 
tive experiments made with north-country coal, burnt with one 
exception on tire-grates, equal in area to 22 square feet, and in all 
sases with the feed-water passing through the heater, 

13. Table 2 contains the results of the comparative experiments 
made with Welsh coal burnt upon the same fire-grates and under 
the same circumstances as the north-country coal in Table 1. 

14. The first experiments on Table 1, dated the 26th of June, and 
that in Table 2, dated the 28th of June, were made with the boiler 
partly supplied through a small water tank, and partly through a 
water meter, the feed-tank and its supply-pipe not being of sufficient 
capacity to keep up a proper feed to the boiler, owing to the more 
rapid evaporation we caused to be carried on than had been made 
in any of the previous experiments with this boiler; and therefore 
these two experiments were conducted differently from those that 
followed them, a feed-tank and apparatus of larger capacity having 
been substituted for the former apparatus at our request, and the 
water meter removed. 

15. Table 3 contains the results of the comparative experiments 
made with north-country coal burnt upon fire-grates of different 
areas, and under varied circumstances, and made principally with 
the view of determining the powers of Mr. Williams’ apparatus for 
preventing smoke. 

16. Table 4 contains the average results of Tables 1 and 2, to 
enable a direct comparison to be made between the evaporative 
values of the coal from the Hartley district and that from South Wales, 

17. Table 5 contains the greatest results to be obtained by slow 
combustion from the north-country coal. This experiment is 
repetitional, and was made to contirm a former experiment of the 
association. In this experiment Mr. Williams’ apparatus was 
removed, and a temporary modification of it substituted, the grate- 
bars being raised nearer the crowns of the furnaces about 6 in., and 
their widths 4”, with 4” air-spaces between, 

18. Allthe experiments for the association having been made with 
the feed-water passing through the heater into the boiler as before 
described, the whole of the experiments made by us, the results of 
which are contained in the preceding tables, were made with this 
heater attached to the boiler and the feed-water passing from the 
supply tank through it into the boiler; but as this appendage is not 
common to boilers generally, we had it removed, and our concluding 
experiments have been made without it, the feed-water passing 
directly from the supply tank into the boiler, the results of which 
are contained in the following table. 

19. Table 6 contains the results of experiments made with north- 
country and Welsh coal, to ascertain the differences in the evapora- 
tive values of the coal, when the feed-water passed directly into the 
boiler; and this table also contains the results of an experiment 
made with a steam-jet in the chimney, to discover whether such 
an apparatus would have any effect in producing or preventing 
smoke. 

20. During the whole of the preceding experiments contained in 
Tables |, 2, 3, 4, and 6, the experimental boiler was fitted with Mr. 
Williams’ apparatus for preventing smoke, which consists, in this 
case, of two hollow furnace fronts divided into three air chambers, 
and having a hollow tire-door each, one chamber over the 
fire-door with two apertures, one chamber at each side of the fire- 
door, with one aperture each, and the tire-door, with two apertures 
in their exterior parts for the admission of air, and the whole of 
their interior parts perforated with small holes for the purpose of 
diffusing the air in streams amongst the gases arising from the 
burning coals; the area of the apertures and perforations being in the 
proportion of about six square inches for each square of fire-grate. 
The air passages of this apparatus were kept open when north- 
country coal was burnt without smoke, and closed when this coal 
was burnt to make smoke, and when Welsh coal was burnt. 

21. During the experiments with north-country coal the fires 
were kept from 12 in. to 14 in. in thickness, and the fresh coals at 
every firing were thrown alternately to the sides of the furnaces, so 
that at each firing one side of one furnace was charged at one time, 
and then after an interval the corresponding side of the other furnace 
was also charged ; then, after another interval, the opposite side of the 
first furnace was charged, and then, after another interval, the oppo- 
site side of the second furnace was also charged, and so on continu- 
ously with the two furnaces. In every charge the coals were inva- 
riably thrown upon the fronts of the fires, and when requisite the 
incandescent fuel was pushed back at either sides of the furnaces 
towards the fire bridges, so that the gases arising from the fresh 
coals always passed over the hottest parts of the fires. This system 
of tiring was also pursued in the two experiments when smoke was 
made, for the purpose of ascertaining the differences existing in the 
evaporative powers of this coal when preventing and not preventing 
smoke, thereby showing that this system of firing, although of great 
use when the air passages of Mr. Williams’ apparatus were open, 
was of no material value when they were closed, for the smoke in 
these two instances was both dense and black. 

22. When Welsh coal was under experiment the fires were kept 
from 8 in. to 10 in. in thickness, and then the fresh coal was 
thrown upen the tires where it was required, being spread over the 
ignited surface, the incandescent fuel neyer being moved by any 
stoker’s tool. 

23. In all the preceding experiments with both north-country 
and Welsh coal, the cinders falling through the grate-bars were 
constantly raked up and thrown upon the fires as they were pro- 
duced, so that every particle of the fuel was rendered available to 
the utmost extent in evaporating water, and the cinders so thrown 
on the fires were productive, both with the north-country and Welsh 
coals, of preventing the formation of smoke, as the carbon of the 
cinder appeared to take up the carburet of the coal in combustion 
and form carbonic acid gas, which is the result of perfect com- 
bustion. 

24. From the preceding tables it appears that, although the 











| north-country coal, when burning the products that would other- 


wise make smoke, is slightly inferior in its evaporative powers in 
pounds of water per pound of coal, yet it is in some degree superior 
to Welsh in rapidity of combustion and evaporative velocity per foot 
of fire-grate, or, in other words, work done in a given time per foot 
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of fire-grate; and therefore it has the advantage when a certain 
speed is to be obtained in a certain time, without reference to 
economical considerations, the coals in both cases being supposed to 
be smokeless. : 

25. The experiments made with the long fire-grates, the fire-bars 
being 7 ft. in length, and that one made on the 3ist of July, the 
results of which are contained in Table 3, very clearly showed the 
capabilities of Mr. Williams’ apparatus for preventing smoke, when 
the svatem of firing before described was pursued for the prevention, 
was all but perfect. It may be here remarked that the system of 
firing before described does not require more than ordinary attention 
on the part of the stoker, and gave no additional labour to the stoker 
employed throughout our experiments over that which he exerted 
when stoking with Welsh coals, the one system requiring no more 
practice than the other to make the stoker. The experiments made 
with Lambton’s Wallsend house coals on the 27th of July, the 
results of which appear in Table 3, and also that made with the 
steam-jet on the 10th of August, the results of which are seen in 
Table 6, are additional proofs of the efficacy of Mr. Williams 
apparatus, 

26. With reference to the advantage to be gained by the preven- 
tion of smoke in the saving of fuel, the experiments made on the 
5th of July, and that one on the 11th of August, as compared with the 
average results of the north-country coal direct from the collieries, 
the results of which are given in Tables 3 and 6. show a saving in 
pounds of coal for pounds of water; but they also show a nearly 
average rapidity of combustion and evaporation when the smoke is 
not prevented. Some of the experiments made after the water- 
heater was removed for the purpose of determining the difference of 
making or preventing smoke, also show that although this appendage 
to the boiler had some advantage in the evaporative powers of the 
fuel in pounds of water for pounds of coal, yet the rapidity of com- 
bustion and evaporation had been checked by it when north-country 
coal was burnt. 

27. The tracing A., attached to the report, shows the construction 
of the experimental boiler on which all our experiments have been 
made, with the water-heater attached; and tracing b. shows the 
apparatus of Mr. Williams, which is fitted to this boiler, and used 
by us throughout the experiments with one exception, as stated in a 
former part of this report. 

28. In further obedience to their Lordships’ orders, which direct 
us to report upon th: modifications of Mr. Williams’ plan for con- 
suming smoke, intr, «:d by the association, we beg to state that 
on the 1/th July, dirng the time occupied in one of the alterations 
to the furnaces of the experimental boiler, we proceeded to the 
Cramlington West Hartley Collieries, and inspected a modification 
of this apparatus, which consists of a furnace frame fitted with two 
fire-doors, the hinges of which are so placed, that when the doors are 
opened, they open back to back, the upper part and_ sides of the 
door frame being picreed with a number of holes, and the lower 
parts of the tire-doors having horizontal slits in them for the admis- 
sion of air into the furnace. The object in having two fire-doors on 
one frame, opening in the way described, is to cause the stoker 
always to throw his coals to the sides of the furnace, instead of 
throwing them immediately into the middle of it, and of necessity 
forcing him to fire each side of the furnace alternately, and in the 
manner pursued in tiring our experimental boiler, This moditi- 
cation of Mr. Williams’ plan was titted to three boilers which were 
in constant work, and the prevention of smoke appeared to be almost 
perfect. The tracing C. attached to this report is descriptive of this 
modification. 

29. On the 6th of August, one of the days occupied in removing 
the water-heater fronr the top of the boiler, we proceeded to the 
Bedlington Collieries, and there saw another moditication of Mr. 
Williams’ plan. In this the fire-doors are double, but open in the 
usual way ; the fire-doors having horizontal slits in their lower parts, 
and the dead plate of the furnace being also made with slits in the 
centre part for the admission of air into the furnace. At these 
collieries there were four boilers fitted with this modification which 
were in constant use, and here also the prevention of smoke appeared 
as in the former apparatus to be almost perfect. The tracing D. 
shows the arrangement of this modilication. 

30. On the Sth of August, the day preceding our visit to Bed- 
lington Colliery, and also one of those occupied in removing the 
water-heater, we proceeded to sea in the Expert steam-tug of this 
port, as far as Warkworth and back to Neweastle, the boilers ef 
which, two in number with two furnaces each, are fitted with a 
moditication of Mr. Williams’ plan. This apparatus consists only 
of an ordinary furnace front fitted with one tire-door, which is per- 
forated with a number of small holes in the lower part, and the dead 
plate of the furnace having an opening at each end, and at the sides 
of the furnace for the admission of air into the furnace. As we 
were on board this vessel for several hours, we had every oppor- 
tunity of seeing the effect of making and preventing smoke; and 
although there was no very careful stoking, yet the prevention was 
almost perfect. 

31. From the average results contained in Tables 1, 2, 3, 4 and 6, 
and from our gen ral observations, we came to the following 
conclusions :— 

First. That when the smoke from north-country coal 
consumed, its evaporative value is nearly equal to that of Welsh 
coal, while its rapidity of combustion is greater, and therefore that 
it is capable of generating a larger quantity of steam in a given 
time. 

Second, That from the harder nature of the orth-country coal, 
it is less liable to be broken up from motion than Welsh coal, and 
from the large heaps which had been exposed at the pits’ mouths 
for nearly twelve months, which we saw at some of the collieries 
without exhibiting any symptoms of falling into small particles, 
thereby showing that atmospheric changes had but litile effect upon 
it; and therefore, for these reasons, it is better adapted for store or 
conveyance to distant parts of the world than Welsh coal, which 
from daily experience is found not only to be greatly reduced in 
size by motion, but to be reduced to dust when exposed to the 
changes of atmosphere in stores, &c. These comparisons are only 
made upon the supposition that the smoke from north -country coal 
may be reduced to the same minimum as that which niay arise from 
Welsh coal, or be entirely prevented by Mr. Willians’ or some 
effective apparatus for this purpose. 

Third. That from our experiments at Elswick, and our observa- 
tions elsewhere, it is possible to consume the smoke arising from 
north-country coal by the use of Mr. Williams’ apparatus, and by 
the moditications of it as introduced by the association to some of 
the collieries in this part of the country, and also titted on board the 
Expert steam-tug, and now being introduced generally into the 
steam-tugs of this port; for in the experimental boiler smoke was 
prevented, when the tring was pushed to a greater extent than 
ou Tb. to the square foot of tire-grate; in one instance, on the 3ist of 
July, the tring having been for one half-hour at the rate of 55} Ib, 
to the square foot, with but very light smoke, and for the next hour 
at the rate of 40 Ib. per square foot without any smoke; and again 
on the 10th of August, when a steam jet was used to force the 
draught, the firing throughout the experiment was nearly 36 Ib. to 
the square foot, the jet being produced by 2U Ib. steam.” 

$2. In conclusion, we beg to hope that the pertormance of this 
service is satisfactory, and will meet with the approbation of their 
Lordships. —We have, Ke. (Signed) 'T. W. Munir, 

Assistant Chief Engineer, Portsmouth Yard. 
(Signed) R. Tavis, 
Assistant Inspector of Steam Machinery, 
Woolwich Yard. ; 
The Secretary of the Admiralty, &e. &e. Ke. 
(Copy of Certificate.) 
13, Quayside, Neweastle-on-Tyne, 24th July, 1858. 

I, Charles Mark Palmer, hereby certify that the ten tons of Welsh 
steam coals delivered to the Steam Collieries Association we 
shipped (as per bill of lading) by Mr. Powell of South Wales. / 
witness my hand, (Signed) Cuas. M: PaALmMen. 
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Cubic Ft : 
95°38 ( During these experiments the air passages were 
91-64 + Open, aud the smoke appeared to be wholly pre. 
(vented. These are repetitional experiments. 
9°65 76°41 ( During these experiments the air passages were 
OT | 74°05 + open, and the smoke appeared to be wholly pre- 
9389 | 80°21 vented. These are comparative experiments, 
| 
This experiment was made to determine the 
: saa evaporative values when this coal was obtained 
9°21 86°36 direct from the colliery. During this experiment 
the air passages were open, and no smoke visible 
from the chimney. 
| This experiment was made to ascertain the eva- 
{ porative value of the smaller particles into which 
965 | 5721 |J North Country coal may be broken, from ship- 
} ment or other causes. During this experiment 
air passages were open and no smoke observable 
from the chimney. 
| These experiments were made to discover 
10°21 77°46 whether there were differences in the evaporative 
9-92 84-95 } values of coal from the collieries of this district, 
| During these experiments the air passages were 
open, and no smoke observable from the chimney, 
| ( During this experiment the air passages were 
10°44 GO'57 < open and the smoke completely prevented. This 


h 


is a repetitional experiment. 


2.—WituiaMs’ Apranatus For ConsuminG SMOKE, but all the Air Passages closed. 
omparative Experiments with Coal from South Wales, and the Feed Water passing through the Heater. 














Lbs. 

6 * : * 
aoe ) During these experiments the smoke issuing 
10°39 from the chimney was very light upon firing ; at 

other times no smoke was visible. These are com- 
11°10 72°07 { parative experiments, to be compared with the 
first six, and also with the eighth and ninth ex- 
10°79 80°07 } periments in Table No, 1, 

This experiment was made to test the evapora- 
9-97 154 tive values of the small coal into which the larger 
_— tadiiat parts fall, from exposure to weather, or being 

kept on shore for any period of time. 
N This is a comparative experiment to be com- 
9°93 69°11 pared with that made with north-country coal on 


At ian the 2d August. 


APPARATUS FOR CONSUMING SMOKE. 
riments with North Country Coal, to test the Consumption of Smoke, and the Feed Water passing through the Heater. 


Lbs. | Cubie Ft. 
| |¢_. This experiment was made to observe the quan- 
| tity of smoke issuing from the chimney, with all 
the air passages closed, and with a view of deter- 
a | gone | mining the evaporative values of the coal under 
ee such circumstanccs, compared with what it was 
when the air passages were open. During this 
experiment the smoke from the chimney was 

dense and black. 











These experiments were made to test the ap- 
paratus with long fires, and during them, the air 
passages were fully open, and the apparatus ap- 
peared to be very effective, as the vapour issuing 
from the chimney was scareely perceptible. As 
there was some priming during the experiments 

89°39 made on the 10th and 12th, caused by the feed- 
| = water being rather dirty from heavy rain, the ex- 
periment on the 13th was made to verify them. 


97°17 


93°11 


98°16 





This experiment was made to test the apparatus 

| when burning bituminous or highly smoky coal, 
aud during it the air passages were fully open, 
and the apparatus appeared to be very effective, 
as there was no smoke visible from the chimney 


61°30 


This experiment was made particularly to test 

the consumption of smoke, ; ges 

j boing put on the fires at inter , and at the 

heaviest times but little smoke was visible. For 

| the first hour the firing was at the rate of 554 Ib. 

per square foot, and for the next hour it averaged 

40 lb. per square foot. The air passages in this 
experiment were fully open. 









1£.—WittiAMs’ Aprararus ror CONSUMING SMOKE. 




















coals contained in Tables 1 and 2; and also one Experiment from No. 3, 
the two Descriptions of Coal. 
Lbs, Cubic Ft. | North Country. Welsh. 
87°16 1i‘l4 
77:06 10°39 
10°39 8716) : ee 
1] O03 
| —_ 
| a2 292°00 41°43 
| 10°08 73°00 
} 
ost 706 | — 2 
| whole of the experiments from which these 
| s have been taken were made with the air- 
' | es of Williams’ apparatus open, and 1 
lil4 SS89 | es issuing from the top of the boiler chimney, 
| | excepting when Welsh coal was burnt, and then 
| | the air passages were closed. 
10°39 75°85 | 
| 
063 } 
O07 | 
10-44 | 
9.93 611 
This experiment was made to observe the 
quantity of smoke issuing from the chimney-top, 
873 SO°ST and also t ertain the evaporative value of the 





| | coal when making smoke and when not making 
smoke 


or Wiiitams’ Apraratus ror CoNSUMING SMOKE. 


atest Results by Slow Combustion, and the Feed Water passing 





through the Heater. 


1858: Ft. Lbs. Lbs, Cubic Ft. | Cubic Ft 
<6 June ) 
3 July North Country ) 
26 July Coal, West?) 22 1105 65°2 3°82 £408 
29 July Hartley District ) 
30 July ) | 
, North Country 
19 July en ¢ 
) July \ Coal, and from | 29 10°97 23-61 8: ie 
o9 July Voolwich Dock- \ —— ‘ 74°35 
ne yar oe 
. Welsh Coal, 
—— Powell's Dut | 22) 1248 31 83 gt 
will feri => 
-W l, 
16 July ( I a ) 
17 July Mert sent 22 11°98 20°36 73°15 
z1 July { from Woolwich | 
Dockyard .. 
», | f North Country | » - | 
9 f YY}! 90 : > a 
ined SRE 5 10°78 251 20 
24 July | Welsh small .. 23| 12°13 3 S043 | 
Nort! ‘ou y | 
2 Aus ie h Country } 18 11:66 78 68°09 
6 July Welsh Coal .. 18 11-08 71 66°72 
orth % . — 
5 July —_ Country } | 99 5 29°33 3-94 85°63 | 
No. 5.—A Moprrwarion 
TABLE of Repetitional Experiments with North Country Coal, to obtain the 
1830S = |} Lbs. | Lbs | Cubie Ft. | Cubic Ft. 
£ Aug les | 1867 2-59 1-97 





Lbs. Cubic Ft. 

This was a repetitional experiment with slow 
~ combustion, and with the damper in the chimney 
( closed, so as to reduce the area to 250 square inches. 


10°61 {| 53 
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Aprit 1, 1859. 





No. 


Tare of Experiments made with the Water Heater removed to as 
passed directly into the Boi 


















THE ENGINEER. 


6.—WituaMs’ Apparatus FoR PREVENTING SMOKE. 


*ertain the difference in the Evaporative Values of the Coals when the Feed Water 
and without 


passing through the Heater. 





Results caleulated 
- Results calculated from the latent heat of | from the latent 
2 steam, b ing 966°, as taken by Messrs. | heat of steam, being 
& Armstrong, Longridge and Richardson, | 988°, as adopted by | 
: S in their Reports to the Steam Collieries | the Admiralty in | 
+ & é Association of the North of England. their Reports of 
é & = Trials of Coals. 
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1358 : | | Ft. 
9 Aug.| f West di Hartley | | 99 3 ) During these experiments the air passages 
12 Aug.} t prong — {| 22 3 were open, and the smoke appeared to be wholly 
- ; e Colliery neon 
| wee revented, 
| Average .. | .. 10°54 378 83°26 ) seal 
During this experiment the air passages were 
West Hartley ) | closed, and the smoke issuing from the chimuey 
il Aug.!4 Coal,direct from +} 22 8°85 31°56 ;58 7878 7°93 8164 ~ was dense and black. This experiment was made 
|{ the Colliery . §| to test the evaporative value of the coal when 
| Welsh Coal, Bla | making smoke, 
|( engwarn ’Mer- )| | During this experiment the air passages were 
13 Aug.!< thyr, sent from >| 22 L134 23 1s 3°08 74°35 10°16 7705 4 closed, and the smoke issuing from the chimney 
~ | f Woolwich Dock- (| lw as light brown when firing. 
ee ae he ae | During this experiment the air passages were 
West Hartley jopen, and a blast pipe, one inch in gen 
S a e i | ia iad Py se 
i a 28 “14 o> 67 93 1) a4 through which a jet of 20 lb. steam issued, 
10 Aug. ) og 2 ogg | 22 10°14 35°64 4°67 102-76 9°09 10647 | was used, to creste a forced draught in the 
| the Colliery .. | | | chimney, but no smoke was visible at the top of 
| | |; \the chimney. 





PHILOSOPHICAL SOCIETY OF GLASGOW. 
Tne usual meeting of the Philosophical Society of Glasgow was 
held on the evening of the 23rd inst., Dr. Anderson, Professor of 
Chemistry in the University of Glasgow, in the chair. 

Mr. John Downie, of North Woodside Lronworks, read a paper 
“On a New Design for River Steamers of Lmproved Construction, | 
for Passenger Traftic,” which is as follows :— 

All who have had to travel by our river steamers in wet weather, 
especially during the busy summer season, when a very large pro- 
portion of our citizens reside at the coast, must have frequently ex- 
perienced a choice of evils, in being obliged either to remain on deck 
and get a thorough drenching, or submit to the cramming and slow 
process of suffocation provided for those who, by hard pushing, 
manage to get stowed under cover below. 

Contrasting our steamers with those on the American rivers and 
lakes, particularly those on the Hudson, from New York to Albany, 
and other stations, a very large balance in favour of Cousin Jona- 
than’s arrangements is presented by the magnificent covered accom- 
modation of these floating palaces, where every comfort for the 
traveller is studied and attained; and the question very naturally | 
oceurs, Why are we so much behind the Americans in this? That | 
such a different state of things to those described should be allowed 
to exist at the present day on all our rivers, and especially on the 
very spot which has been the cradle of steam navigation, and where 
it might fairly be presumed the largest amount of experience in 
these matters should be possessed, is no less a reproach to our 
talented and enterprising shipbuilders and shipowners, than it is to 
the apathetic public who so calmly tolerate it. To the fact that a | 
sufticient stand has not hitherto been taken by the general public to | 
get such abuses as those referred to remedied, we may probably | 
trace the reason why so few efforts at permanent improvements have | 
been made by those whose peculiar province and interest it is to | 

| 
| 
| 
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develope this important branch of enterprise. Probably some of the 
regulations of the Board of Trade, relative to modes of construction, | 
tonnage, &c., contribute to this dormant state of things; but the 
voice of the public is, now-a-days, the great propelling power in 
these as in many other matters, and if they only begin and continue 
to insist on being properly accommodated and cared for, the ship- 
| 
} 








builders, shipowners, and even the Board of Trade must follow suit, 
and tind the proper means for supplying their just demands. 

To assist in a movement which the majority of people are agreed 
on as being “one in the right direction,” is the object of this paper, 
and possibly these few suggestions, illustrated by the model and 
diagrams now before the meeting, may suggest other and more im- 
proved arrangements, which, if followed up, may tend to ameliorate | 
at least some of the evils complained of, it they do not altogether 
remedy them. 

The principal features of the plan now proposed are—lIst, 
giving a larger proportion of covered accommodation, with incr 
comfort to passengers, and greater facilities for viewing the 
famed scenery of our noble river, frith, and lochs; and, 2nd, To give 
a stronger cross-section of hull, and at same time a reduced mea- 
surement for tonnage, as compared with existing river steamers in | 
this country. The term “river steamers” is here used in contra- | 
distinction to “sea-going steamers.” In attempting to follow out | 
these desirable objects, it is proposed to have the main deck placed 
considerably lower in the vessel—say at about the level of the water | 
line—thus reducing the depth of hold for tonnage measurement to 
some 4 ft. or thereby, or about one-half that of our present river | 
Steamers, and, as a consequence, reducing proportionally the dues or | 
tolls leviable on this class of property. The saving in this item 
alone might be about 20s. per day, or some £150 a season of, say, six 
months, in the working of a steamer on the Rothesay station, for | 
Instance ; and, therefore, if that object be attained, we may expect | 
the shipowners to become easy converts. 

It is proposed to roof in the spaces over the main deck all the way 
fore and aft, supporting this either by a series of light standards and | 
beams, or by having 7 -iron bent and riveted at their lower ends to 
the deck beams. ‘Ihe open spaces at the sides may be filled in with 
panels of strong plate-glass, the ater part of which might be 
made to slide up and down as in a railway carriage, so that in warm 
Weather, or when crowded with passengers, ample ventilation might 
thus be provided ; or they might be thrown quite open in particu- 
larly fine days, the roof in such case supplying the place of an 
awning to the main deck. We may here remark that the level of | 
the top of this roof would only be about a yard higher than the 
present main deck of an ordinary steamer. 

alt is also proposed to have a house of say 159 ft. long, by 10 ft. or | 
12 ft. wide, similarly constructed, running along the top of this roof, 
leaving a space on either side for a promenade, and arranged as fol- 
Ows:—The forward compartment might be fitted up as a smoking 
saloon, for the special enjoyment of gentlemen who patronise * the 
fragrant weed,” and the no less special comfort of those who think | 
such people should be made to consume their own smoke. The | 
steward’s arrangements might take up the next compartment, with 
which a “luggage room” is suggested to be coupled, as a remedy for 
the barbarous method of strewing people’s property about the decks, | 
subjecting it to chance of damage from the elements and other causes, | 
and manifestly obstructing freedom of movement, and increasing the 
confusion already suft ciently dominant. A “luggage room” thus | 
centrally situated would have the advantage of being quite at hand 
when people came to land, and much annoyance might thereby be 
avoided. . 
aan gutrances to the fore and after saloons for third and second- 
Onn os oe be by this house, as shown in the model, and 
the a tons expense of the usual * companion ” entrances, while 
partment might be set aside for first-class passengers, 
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fitted up with settces across the passage in the centre, in the style of 


| the American saloon railway carriages, or with side sofas, &c., in the 


usual way, as might be judged most expedient. The system of first, 
second, and third class could thus be carried out with advantage, a 


| matter of some import especially with all steamers running in con- 


nection with the rails from the lower ports. 

Some of the modern and improved systems of heating might be 
coupled with a thorough plan of ventilation in such a vessel, and 
gas-lighting throughout introduced, as has been recently done in 
some of our railways, and, we believe, in some of the American 
steamers. By thus administering to people’s comfort in transit, 
such inducements would be given to travel as would no doubt ex- 
tend the steamboat owner's * paying season” very considerably, and 
exemplify how beneficial are the laws of reciprocity when carried 
out in the proper spirit. While endeavouring to better the accom- 
modation of the passengers, we would not be unmindful of the man 
at the helm: the poor pilot is in most cases, at present, most unne- 
cessarily, we think, left to bear the pelting of the pitiless storm. 
For that officer’s comfort and protection in the performance of his 
very important functions, it is proposed to provide a glass house, so 
to speak, in the elevated and conspicuous position which has been 
chosen for him on the top, immediately over and in communication 
with the engine room, and completely isolated from interference and 
annoyance. 

To render this mode of construction strong and rigid where the 
sides are cut down fore and aft, it is proposed to have a double 
diaphragm of iron plates on the well-known principle of the tubular 
girder, oxed longitudinally, and secured in the line of the keel reach- 
ing from the limber strake to the under side of the main deck 
beams, to which, and also to the bulkheads, it would be firmly 
riveted. 

10 ft. or so, that might serve as sockets for the 
porting the roof, thus giving a general bracing 
whole framework. 

In point of fact, what is here proposed is a sort of hybrid between 
the “ Yankee go-ahead” and the “ British slow coach,” or simply 
the ordinary river steamer, with the main deck lowered some 4 ft. 
from its present level, the side plates partly removed, and replaced 
with strong plate-glass; these side plates being used in stiffening the 
huil, and a roof run the whole length fore and aft over the main 
deck, with a house on top as described. 

To render the whole structure more rigid, were such considered 
necessary, a few of the side plates might be made to form panels 
at, perhaps, every 10 ft. or so, running up the whole way to the 
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centre pillars sup- 
and support to the 





| roof; but this might probably bring the restrictions of the Board of 


Trade to bear on the plan and increase the tonnage measurement, so 
that little or no advantage might be gained on that point, and even 


| a gain of strength might be problematical; but, taken indepen- 


dently of measurement altogether, it is submitted whether the other 


| alterations here suggested may not be worthy of consideration; and 


if they come within the category of improvements on existing ar- 
rangements, surely the people of this country, and of Glasgow in 
particular, ought to exert themselves a little in favour of some such 
desirable change. 

River steamers for passenger traffic, constructed on some such 
improved principles, built of light steel plates and steel angle iron, 
so as to give greater strength and buoyancy, having the most recent 
improvements applied to their engines, such as the cylinders steam 
jacketed, and they and the boilers well clothed, steam superheated 
and worked to the highest protitable point of expansion, so as to eflect 
at least a part of the saving in fuel which we have all recently heard 


| reported by our eminent member Dr. Macquorn Rankine; gaudiness 


and expensive display laid aside for chaste utility and comfort in 
the internal fittings, having at the same time proper attention paid 
to ventilation, strength, and all other essentials—these, coupled with 
a due regard to speed, and little doubt need be entertained of the 
appreciation and patronage of the public. 

Objections may by some be urged against such mer oy as are here 
indicated, and possibly many of the arrangements may be susceptible 
of great improvements ere such a plan could be fully matured or 
practically and profitably applied; but these are matters of detail 
coming under the head of “ engineering difficulties,” so to speak, and 
every one knows how rapidly these vanish when people are deter- 
mined to attain their object. 

To Mr. William Alexander, shipwright and boatbuilder in West- 
street, of this city, is due the credit of the idea of lowering the 
maindeck in the manner shown, and to that gentleman, and also to 
Mr. Costello, the Government measuring surveyor, appointed by the 
Board of Trade to this port, who has kindly inspected the model, 
and signified his approval of the plan, I have to tender my thanks 
for the many valuable suggestions received on this subject—a subject 
afiecting no less the credit and renown of our city that it does the 
health, the comfort, and the enjoyment of its inhabitants. 

That the Clyde may long continue to take the lead in improve- 
ments relating to our now extensive and every day increasing steam 
navigation, is no doubt the earnest wish of all our members, and it 
will be next to a positive disgrace if we on the Clyde do not bestir 
ourselves to inaugurate some improved system of river navigation 
more in consonance with the requirements of the times, and credit- 
able to us as a nation. 

The paper was illustrated by drawings and a model. 

The president, in inviting the opinions of members, observed that 






| every one would approve of the remarks of Mr. Downie as to the 


necessity of improvement in the construction of our river steam- 
boats; and whether his plan should be adopted or not, seme im- 
provement of the nature recommended by him will not be long 
postponed. 

Mr. J. R. Napier said, in regard to the measurement of the vessel 
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being diminished, the Clyde trustees would not allow it to be re- 
duced if they could prevent it. He doubted the possibility of com- 
bining the American construction of vessels with the capacity of 
our river steamers. He did not believe that any of our vessels 
could safely carry the top-weight of the American upper deck. He 
would be glad to undertake the building of such a vessel, but he 
would not take a single share in any company formed for the pur- 
pose, for he did not think that such an experiment would prove 
more successful than one which had lately been tried. He asked if 
the additional deck accommodation was to be included in the 
tonnage ? 

Mr. Costello said that this point had been decided in the case of 
the Alliance. Where the deck was raised for the comfort of pas- 
sengers, it was determined that it was not to be included in the 
tonnage. 

Mr. T. Currie-Gregory referred to the steamers in the river St. 
Clair, in Canada, as showing the practicability of introducing such 
an improvement as Mr. Downie recommended, on such a river as 
the Clyde. These steamers were not of the bulk required for a great 
river like the Hudson River. They were constructed for a much 
smaller stream, and he had often sailed in them with comfort, and 
found \that even when they heeled over in sudden squalls, they 
speedily righted themselves. The state of the crowded river 
steamers on the Clyde on Monday mornings in summer was dis- 
graceful, and loudly called for improvement; and he thought Mr. 
Downie deserved credit for bringing forward a plan which he hoped 
weuld be carried out. 

Mr. W. Neilson agreed with Mr. Napier, that such a vessel as was 
proposed could scarcely be safe with an upper deck of the nature 
described, as it would be liable to be upset by the passengers run- 
ning to one side, as they often did. At the same time, the state of 
the Clyde steamers was a subject of remark to all strangers, and 
especially to those who had travelled in the States. Still it was out 
of the question to expect that engineers would undertake to intro- 
duce any improvement for which the public were unwilling to pay. 
He thought the objections of Mr. Napier might be removed by 
narrowing the upper deck ; and that, without imitating the grandeur 
of the American steamers, they might at least emulate their 
comfort. 

Here the conversation terminated, and Mr. Downie received the 
thanks of the society for his paper. 

Professor Rogers afterwards gave an account of the discovery of 
fossil footmarks in the Valley of the Connecticut, in America, illus- 
trating his statements by specimens and drawings, both of a very 
interesting description. 

The thanks of the society were voted to Professor Rogers for his 
instructive discourse. 

SCOTTISH MATTERS. 
Tne Leith and Hamburgh Shipping Company have added another 
large steamer to their tleet. She is named the Orient, and was built 
onthe Clyde. The trade to and from Hamburgh is stated to be 
promising. 

We read in the Scottish Press of Friday :—“ Our obituary records 
the death at Edinburgh of a venerable lady, whose husband, the late 
Mr. James Taylor, was the tirst to discover and apply steam to the 
propulsion of vessels. She died yesterday, in her ninety-third year ; 
having enjoyed for many years, as the widow of the discoverer of 
steam navigation, a pension (a very inadequate one) from Govern 
ment. The readers of our journal will remember how, on many 
occasions, we have discussed the question of steam navigation, and 
showed that the man who first applied steam to propel vessels was 
the late Mr. James Taylor, of Cumnock. Indeed, the fact has been 
so indisputably established, that no man will venture to contest it by 
a reference to documentary evidence; and, since the date that our 
townsman, Mr. Robert Chambers, whose antiquarian research and 
character for high integrity need no eulogium, published in 1842 his 
‘Concise History of the Origin of Steam Navigation, comprising its 
Invention by Mr. James Taylor,’ the question has been considered as 
having gone beyond the domain of legitimate controversy. The 
occasion of his widow's death offers a strong temptation to rehearse 
the romantic story of the launch of the first steamboat on 
Dalswinton Loch, in October, 1788; an apparently small event, but 
which led to the employment of that gigantic Ew which has done 
so much for the navies of Britain and the world. But we must re- 
frain. We may, however, epitomise the history of steam naviga- 
tion:—Mr. Miller, of Dalswinton, had invented a boat with paddle 
wheels turned by a capstan and driven by the hand. Mr. Taylor 
suggested the application of steam, and employed Wm. Symington, a 
neat and clever mechanician, to prepare the engine from drawings, 
every one of which is still extant and in beautiful preservation, The 
tirst experiment was in 17s8—the second in 17*9—the third, says 
Mr. Robert Chambers, whom we now quote, was ‘the boat built by 
Mr. Symington in 1801-2 for Lord Dundas, and laid up at Lock 
No. 16, itself of spurious extraction, and produced by him about 
fifteen years posterior to the period that he was employed by Mr. 
Miller and Mr. Taylor in their experiments, but preceding Messrs. 
Fulton and Bell's productions, the former tive, and the Geter ten 
years, it being 1807 when Mr. Fulton introduced steam navigation 
on the Hudson, and 1812 when Mr, Bell produced his boat on the 
Clyde.’” 

The Alford Valley Railway has been opened for traffic, Messrs. 
Coghill and Co., the contractors for the Kinrosshire Railway, have 
made considerable progress with the works; 562 tons of permanent 
rails, contracted for at £6 17s, Od, per ton, have been delivered. At 
the half-yearly meeting of the North British Company last week, 
the chairman moved the sanction of the proprietors to an outlay of 
£4,000 or £5,000 for the erection of a swing bridge over the inner 
harbour of Leith, so as to bring the terminus at Leith into immediate 
communication with the Leith Dock. The vote was agreed to, 

From 300 to 400 men are about to be set to work to clear the 
debris from the Crinan Canal, on which, it will be remembered, a 
serious accident took place a few weeks since. 


Cuaruam Dockyanp.—Several hundred convicts are now em- 
ployed at Chatham in walling in the marshes at St. Mary's Island, 
adjoining Chatham Dockyard, the site of the proposed new steam 
basins which are about to be constructed by the Government at 
Chatham. In addition to these works, which will involve a con- 
siderable outlay, several important improvements are in progress at 
the dockyard. Nearly half a million sterling has already been ex- 
pended during the past few years at Chatham in extending and im- 
proving the docks, building additional docks, erecting new establish- 
ments, and improving the dockyard by means of convict labour, 
During the present year the estimated sum required for the further 
extension and improvement of the dockyard, by means of convict 
labour, is £160,000, of which sum £23,000 has already been voted 
by Parliament. Itis also proposed to repair No, 1 dock, and to clear 
the river wall at the entrance at an estimated outlay of £7,000, 
Several additional buildings are also to be erected, amoung which 
are buildings for new steam machinery, cranes, sheers, &c., at a cost 
of £3,500. 

Drinkinc Founratys.—The first drinking fountain erected in 
London is now nearly completed. It is situated at the north- 
eastern corner of Snow-hill, in the wall of St. Sepulchre’s churchyard. 
The work is composed of columns and sill in polished red granite, 
with an alcove of white marble, the whole being enclosed within an 
arch, which gives depth and importance to the design. This 
fountain—as well as others which are intended to be erected at the 
front of the Royal Exchange, in the Regent-circus, and other locali- 
ties in the metropolis—are to be completed through the sole and 
generous munificence of Mr. Gurney, of Lombard-street. The 
artists employed to design and model these useful and ornamental 
embeilishments for our streets are Messrs. Wills Brothers, and the 
one now in hand is being erected by Messrs. Child, Son, and Martin, 
of Doctors’ Commons.—Building News. 
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NEWTON’S MACHINERY FOR DRAWING AND TWISTING WOOL. 


PATENT DATED 9TH AvuGusT, 1858. 


























Tis invention, a communication to W. FE. Newton, of 66, Chancery- 


lane, consists, firstly, in a combination of tubes and drawing rollers, | 
such rollers, by which the processes of 
drawing and twisting can be performed simultaneously or either | 


and means of operating 





of these processes separately, and by which, when the two 
processes are combined, great convenience is afforded for varying 
the relative degrees of draft and twist to suit various lengths and 
qualities of fibre. 

Another part of the invention consists in making the whole of 
that part of a drawing and twisting or spinning frame which carries 
the back drawing rollers, and the rollers on which the roving to be 


drawn and twisted or spun is contained, adjustable vertically, so as | 
to enable the distance between the back and front drawing rollers on | 
both sides of a double frame to be regulated according to the length | 


of staple, and yet preserve the proper relation between the back 
drawing rollers and the roller which contains the roving. 

Fig. 1 is a transverse vertical section of a spinning frame, having 
the improvements applied thereto; Fig. 2 is a front elevation of 
the same; Fig. 3 is a vertical central section; and Fig. 4 is an in- 
verted plan of those parts of the machine which constitute the first 
part of the invention, drawn on a larger scale than Figs. 1 and 2. 

A, A, Figs. 1 and 2, are the end standards of the frame, and 
which are united and stayed by the rails B, B, C, C, D, D, and E, 
Kk. F*, F*, are the spindles, which may be either of the “ ring” or 
“flver” kind; they are supported on the step rails B, B, and work 
in the guide rails C,C. Hy, Hl, H', are the back drawing rollers, 
extending the whole length of the frame to hold the rovings while 
they are drawn by the greater velocity of the rollers to be herein- 
after described. Above each spindle the rail E contains a bush or 
bearing a to receive a tube F which is provided at its lower end with a 


grooved pulley 4, the length of the tube above the pulley } being | 


just sufficient for its lower end to be flush with or a trifle above the 
top of the bearing a. 
which fits to turn freely within it. This tube G is made with a 
shoulder e around the lower part of its exterior, and its length above 
the shoulder is sufficient to enable it to protrude far enough through 
the tube F when inserted from the bottom thereof to receive a 
grooved pulley d, which is put on after its insertion, and which, 
when keyed or otherwise tightly secured to the tube G, confines 


both tubes in the rail E, but leaves them free to rotate independently | 


of each other in either direction. The interior of the tube is made 


conical and largest at its upper end, but below its mouth or lower | 


end. The tube has formed upon or secured to it two plates e, e, 
between which are received a pair of grooved drawing rollers £ f°, 
which are fitted to rotate freel y on two axles g, g. inserted through 
the side plates. The axles g, g, are at right angles to the axis of 
the tube Gi, and they 
a roving through the tube G. 
their faces, so as to eng: 
one may derive rotary motion from the other; but the teeth are 
rounded, and do not engage with each other so deeply as to cut or 
injure the roving. The object of making the rollers with teeth is, 
that they may derive the rotary motion on their axles necessary to 
effect the drawing of the roving, by one of them, /', gearing into a 
groove, A, A, of convolute form (shown in Figs. 8 and 4) on the 
lower side of the pulley 6, or on a plate attached to the said pulley 
when the tube F rotates independently of and at a different velocity 
toG : 

And in order that one only of these rollers may year into the 
groove, the roller fi is made larger in diameter than the roller f. 
Only one spindle and its corresponding set of tubes F, G, and draw- 
ing rollers f; f', are shown on each side of the frame, as that is 
sutlicient to explain the invention, but any convenient number can 
be arranged side by side. I is the adjustable portion of the frame, 
which carries the two sets of back drawing rollers H, H, H', and 
also the rollers J, J, and K, K ; the former of which J, J, carry the 
roving to be drawn and twisted and rest on the rollers K, K,’ from 
which they derive motion by friction, This frame is supported by 
four upright screws L, L,'L, L, of the same pitch, which work 
through a corresponding number of nuts M, M, M, M, which rest on 
the end standards A, A. The parts of the screws L, L, below the 
nuts pass freely through holes in the standards. By turning the nuts 





The rollers jf, 7", are toothed across 


M, M, in one direction, the screws L, L, L, L, are caused to rise, and | 


by turning them in the opposite direction the said screws are permitted 
to descend. In order that the screws may all be turned the same dis- 
tance, and the adjustable portion I of the frame raised and lowered 
at all parts alike, the nuts M, M, M, M, have worm wheels secured 
to them or formed upon them, and the two at each end of the frame 
are geared with short endless screw $j, j, on one of two shafts N, N, 
that work in bearings &, &, secured'to the standards A, A. 
shafts N, N, are each furnished with a worm wheel / to gear with 
one of two endless screws m, m, on a shaft P which works in bear- 
Ings in the standards A, A. By turning this shaft P, all the screws 
are worked at once, and the adjustable portion I of the framing with 
the rollers H, H, H}, J, J, and K, K, is raised and lowered, and the 
distance between the back drawing rollers H, H, H', and the front 
drawing rollers f, f, is adjusted to suit the length of staple. 

Q is the main shaft of the machine from which motion is com- 
municated to the several working parts; R is the drum for driving 
the spindles and receiving motion from Q through a belt n, and pul- 
leys p and q (Fig. 2), and gives motion to the spindles in the usual 











The tube F is bored truly to receive a tube G, | 


e so arranged that the roilers / /!, will draw | 


with each other like cog wheels, so that | 


The | 


manner by belts r, r; S is the shaft for driving the tubes F, F, by 
means of the pulleys s, s, from which belts ¢, ¢, run to the pulleys 
b, b, on the tubes F; T is the shaft for driving the tubes G, G, and 
carries pulleys uw, u, from which belts run to the pulleys d, d, on the 
tubes G, G; the two shafts S, T, are driven by belts v, v', running 
| to their pulleys w and 2 from pulleys y and z on two short shafts 
| U, V, which are driven by belts 5, 6, running round their cone pul- 
| leys W and X, from cone pulleys Y and Z on the main shaft Q. The 
| cone pulleys permit of the relative speed of the tubes F and G being 
varied to vary the relative degrees of twist and draft; 8 is a band 
running from a pulley 7 on the main shaft to a pulley 9 on the adjust- 
able portion I of the frame, and driving the latter pulley which 
carries a spur gear 16, which by a suitable train of spur gearing 10, 
11, 12, 13, 14, 15, drives the back drawing rollers H, H, H', and feed 
| roller K. The adjustable portion I of the frame having been adjusted 
| by turning the shaft P, in the manner hereinbefore explained, and 
6 adjusted to give the proper velocity of revolution 
to the tubes F, G, relatively te each other and to the rollers H, H, H}, 
to produce the requisite relative degrees of draft and twist, the ends 
of the rovings are brought from the roller K, between the rollers 
| H, 1H, H!, through the tube G, and between the rollers f, /!, and thence 
| to the spindles F*, F*, and all is ready for operation. Rotary motion 
then being imparted to the main shaft (, the movements of the 
several parts of the machine, in the manner already described, com- 
mence, and the operations of drawing and twisting are produced 
| simultaneously ; the twist being produced near the back and front 
drawing rollers (where the draft is produced) by the rotary motion 
| of the tube G, which carries the front drawing rollers f; /', and the 
| draft being produced by the velocity of the rollers /-f!, being greater 
| than that of the rollers H, H, Hi, the velocity of the said rollers 4, /', 
depending upon the difference in velocity between the tubes F and G, 
which causes the teeth of the roller f to work in the convolute 
groove A. The draft and twist thus produced in this machine pre- 
| pares the rovings for the operation of the spindles F*, k*, but the 
same combination of tubes F, G, toothed rollers /; f), and convolute 
groove h, may be used in combination with the back rollers H, H, HW, 
| or their equivalents, in a machine without spindles for drawing and 
twisting fibrous materials, or for either drawing or twisting alone. 
| When drawing alone is required, the tube G will be kept stationary, 
and the rollers f, 7!, caused to rotate on their axles g, 4, at avelocity 
| to produce the requsite draft by the revolution of the tube I, and 
consequent action of the convolute groove hon the roller =When 
| twisting alone is required, beth tubes F, G, are set in motion, but 
| the relative velocity must be such as to produce a motion of the 
| rollers f, fi, on their axes just fast enough to take up the roving as 
| fast as it is supplied. 
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| WALKER’S ELECTRIC TELEGRAPH CABLES. 


PATENT DATED 7TH AvGust, 1858. 


Tis invention, by John Walker, of the City-road, consists in manu- 
| facturing telegraph cables by surrounding the material employed for 
| insulating the conducting wire or wires with a flexible tube com- 
| posed of wires, whereby the insulating material and the conducting 
wire or wires are effectually protected from compression. | Strands 
of hemp or other vegetable tibre, or of thread, twine, or cord, may, if 
desired, be laid parallel with the conducting wires between the in- 
sulating material and the flexible wire tube. 











| Where a heavy and strong cable is required the flexible wire tube 
is covered either directly or after first encasing it in a braided tibrous 
tube with wires or strands of wires laid spirally. 
To manufacture these telegraph cables three copper conducting 
wires are covered, each wire separately, with sheet caoutchouc, 
having finely-powdered glass on the surface, which is rolled against 


the wire, and then one or more coats Of caoutchouc is applied, either 


alone or stiffened with pulverised charcoal or fine glass, or gutta 


percha is applied over all the wires prepared as described, so as to 
unite them, as shown in the section, Fig. 1; round these insulated 








wires iron or other metal wire is wound, so as to forma complete 
tube, as shown in the section, Fig. 2, and in Fig. 3. For many pur- 
poses a cable thus formed will be sufficient, but where great strength 
is required to prevent longitudinal extension, the flexible wire tube 
is covered with strands of iron or steel wires laid spirally, as 
in Fig. 4, or with iron wires, also laid spirally as in Fig. 5, or with a 
tube of some fibrous material made in a braiding machine, and pro- 
tected by a tube of caoutchouc or gutta percha. 


ADAMSON’S HYDRAULIC LIFTING JACKS, 
PATENT DATED 26TH JuLy, 1858. 
Fic. 1 is a plan, in section, of the upper part of a hydraulic lifting- 
jack arranged according to the invention of Daniel Adamson, of 
Hyde, Cheshire; Fig. 2 is a sectional elevation; Fig. 3 a plan of 
the top plate; Fig. 4 an elevation; and Fig. 5 a plan, in section, 
through the line A, B, in Fig. 2; and Fig. 6 isa plan of the upper part 
of the gland of the cylinder. a is the metal cylinder or outer case of 
the lifting-jack; 6 is the lifting-ram which works up and down in 
the cylinder a. The joint between the ram and the cylinder being 
made tight by the leather c fitting in the gland d, which is screwed 
on to the upper part of the cylinder a, by a screw key, similar to the 
one shown partly in Fig. 6, taking into holes formed in the gland d; 
within the plunger 6 is the pump ram e, the upper end of which 
works in the cap or top plate 52, and the lower end works in the 
lower part of the plunger d, the joint between the two being made by 
a leather packing 5°; the pump ram is worked by the hand lever 7. 
The inverted valve e! is applied to the lower end of the pump ram e, 
and the inverted valve d+ is applied at the lower end of the plunger 
b; both these valves are kept in position by a coiled spring and pin, 
or by a screwed cover or other suitable means. At the bottom of 
the plunger or lifting ram, and to one side thereof is placed the pass 
valve h; this valve is also kept closed by a coiled spring and 























screwed cover having holes through it, and the spindle of the valve 
is taken upwards through the bottem part of the plunger, as shown 
in Fig. 2, which represents the various parts of the lifting-jack in 
the positions they occupy when the plunger is down. ‘The oil or 
other fluid, by the action of which the requisite force is obtained for 
raising the lifting ram, is contained in the plunger }, and in the 
head b', When the lever’ is worked within the limits indicated by 
the upper dotted lines, and the full lines in Fig. 4, the stop piece f? 
strikes against the head b' of the plunger }; at each up stroke o! 
the lever the valve e! allows a small portion of the oil or other fluid 
to pass, and at the down stroke of the lever the same quantity of 
fluid is forced through the valve ' into the cylinder a, thereby 
raising the lifting ram in proportion to its area. In order to prevent 
a vacuum being formed in the upper part of the cistern within the 
plunger 4, an air valve 4°, shown in Figs. 1 and 4, is applied; this 
air valve is a screw with a fiat filed on it; consequently, when the 
head of the screw is turned partly round by the screw driver at the 
end of the lever,f; the requisite quantity of air is admitted. When 
it is requisite to lower the lifting ram, the lever 7 must be moved 
from the position it occupies in Fig. 3 to that shown in Fig. 1, in 
order to move the stop,/\ beyond the reach of the head of the lifting 
ram; the lever f can then be depressed until the stop f2 comes in 
contact with the head of the lifting ram, at which time the projec- 
tion e? on the pump ram comes in contact with and depresses the 
pass valve A, thereby opening it and allowing the oil in the cylinder a 
to return again into the cistern formed in the lifting ram 6 without 
passing through the pump valves. ewan . 

ig. 7 is a detached view of part of the lifting-jack, showing the 
packing leather ¢ placed in a recess in the lower part of the 
plunger ); and Fig. 8 is another view, showing the upper part of the 
cylinder a, with a flanged packing leather ¢ held on by a screwed 
gland somewhat similar to d in Fig. 1. 





Fig. 


Tue AncurrecturRAL AssociATIon.—The annual conversazione of 
this association takes place this evening at the rooms, No. 9, Con- 
duit-street, Regent-street. 

Rarm STeAMING.—The screw steamer Ceylon, which arrived at 
Southampton on the 19th ult., with the India and China mails, per- 
formed the voyage from Alexandria under twelve days. On her 
way down the Mediterranean she made the passage, including 
stoppages, in seven days three hours from Alexandria to Gibraltar, 
and three days two hours from Malta, having made the run at the 
rate of twelve miles an hour. 
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IRELAND’S IMPROVEMENTS IN CUPOLA 
FURNACES. 
PATENT DATED 28ruH AveGust, 1858. 
In this invention, by Jonathan Ireland, of Manchester, there are 
applied to cupola or blast furnaces for foundry or other purposes, 
one or more air-pipes or tuyeres, placed at any suitable height above 
the ordinary tuyeres, for the purpose of bringing the metal into a 
fused state in a higher part of the furnace than it is by the use of 
the ordinary tuyeres alone. The air supplied to the additional 
tuyeres passes through one or more flues or chambers, either of 
brickwork or metal, placed near the interior of the furnace, thus 
causing the air to be heated before it arrives at the tuyeres, and 


obtaining the well-known economy and advantage arising from the 


employment of such heated air. 


When desired the additional tuyeres may be used for the ad- | 


mission of cold air by fixing the chamber on the outside of the 
furnace. 
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Fig. 1 represents a vertical section of a cupola or furnace having 
additional tuyeres placed in the brickwork; Fig. 2, an external 








elevation of the same; and Fig. 3, a transverse section thereof. a 
represents the lower or ordinary tuyeres ; 0, the hot-air chamber or 
flue, and ¢ the pipes to conduct the wind from the main air-flue d to 
the hot-air chamber 46. The upper tuyeres are represented at e, 
through which the air heated in the chamber passes to the interior 
of the furnace. The charging-chamber in which the iron and coke 
are placed is skown at f, the charging-door at g, and the shell of the 
furnace at h. 


T. SCOTT'S IMPROVEMENTS IN DRESSING, 
SEPARATING, AND CLEANING SEEDS. 


PATENT DATED 3rv JuLy, 1858. 





Carror seeds, and the seeds of some sorts of weeds and other seeds, 
have beards or tails, or down, or husks, or hulls. Grass seed is 
often mixed with the seeds of weeds having horns or tails, and also 
with round or other shaped seeds. In this invention, by Thomas 
Scott, of Drummond-street, Euston-square, the grass seed is 
caused to descend from a hopper on to a vibrating sieve, with longi- 
tudinal inclined bars, and from which it falls on one or more sloping 
gratings with longitudinal bars. The grass seed slides down and otf 
the end of the sieve, while the tailed or horned seeds fall with a 
spiral motion, or in such a position as to pass through the longi- 
tudinal spaces. The first reciprocating sieve also separates a portion 
of these seeds, and of the small round seeds which may have been 
mixed with the grass seeds. The seeds are sometimes projected by 
centrifugal or other force, and made to fall upon the aforesaid sieve ; 
or, in some cases, the seeds being projected to different distances, 
according to their weight or form, are received in different recep- 
tacles provided or not with sieves or screens. For cleaning or 
dressing carrot seed and similar seed so as to remove the tails, 
beards, husks, or hulls from them, one or more cylinders or cones 
are employed covered with wire-card or metallic brushes, or punched 
or perforated metal, or other suitable rough surface, which is enclosed 
in a cylindrical or other sieve, or wire gauze casing. 


FiG.4. 





Fig. 1 is a longitudinal section, and Fig. 2 is an end view of the 
machine. A isa hopper with a slide a for adjusting or closing the 
aperture at the bottom; B is a vibrating sieve suspended by links 
6, 6, and driven backwards and forwards by a connecting-rod ¢ and 
crank d, which is driven by a band passing round a pulley e on the 
crank shaft, and another pulley fon the main shaft C; E is a box 
which receives the dust and dirt and any small seeds which are 
shaken through the sieve B. The shaft C carries another pulley 4, 
round which passes a band which drives a pulley é on the spindle 
of a blowing-fan or winnower F. The air from the fan F is con- 
ducted up a spout or trunk G with an adjustable opening, and is 
directed upon the seed falling from the sieve B. Lis an aperture 
for the escape of the air and chaff or light particles; J isa box or 
pocket ; K is a sieve, which may be fixed or made capable of ad- 
Justment to various angles; L is a tray or box under the sieve K, 
Which directs the matters passing through this sieve into the space 





M; N and O are two inclined sieves, with a space P under them to 
receive anything which passes through them, and with two boxes 
Q, R, to receive all that passes off the top of the sieves; S is a sort 
of cap or saddle to prevent any seeds from falling between the tops 
of the sieves N, O; these sieves may be fixed or may be capable of 
adjustment to various angles. The sieves N, O, K, and B, are con- 
structed with longitudinal bars, as shown in Figs. 3, 4, and 5. 

Fig. 3 is a plan, Fig. 4 is a longitudinal section, and Fig. 
transverse section of a portion of the sieve; 4, i, i, are longitudinal 
bars of copper, having a bead along the top edge and made thinner 
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vibration of the sieve, and fall over the end into the blast of air from 
the fan. The lighter downy portions are thus blown out at the 
| opening I, while those which are rather heavier fall into the box J, 
and those which are still heavier fall on the sieve K. The good grass 
seed and the heavier horned or tailed seeds of weeds fall upon the 
sieves N, O. The seeds are so shaken and separated by falling from 
the vibrating sieve through the blast of air that, for the most part, 
each seed falls separately through the air. The grass seeds slide 
down the sieves into the boxes Q, R. The horned or tailed seeds, on 
| the contrary, fall like little darts or arrows, frequently acquiring a 
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beneath, so that anything passing through the top may escape freely 
at the bottom. ‘These bars are kept at the proper distance apart by 
small pieces of metal 4, 4, and are held together by a wire or rod 
passing through them. The pieces 4, 4, are of angular form at the 
top, and are kept a little below the bead, so that they do not ob- 
struct the passage of the seeds like the cross wires of an ordinary 
sieve. The bars of all the sieves are so close together that the good 
grass seed cannot pass through. 

The action of this machine is as follows:—The grass seed to be 
cleaned is thrown into the hopper A, and allowed to fall on the sieve 
B, which is kept in rapid vibration. The dust and small particles of 
dirt and round seeds smaller than grass seed, and some of the imma 
ture, small, and useless grass seed, pass through the sieve B into the 
box E. The tailed or horned seeds of weeds, although smaller or 
thinner than grass seed, lie upon the sieve, and very few of them 
pass through; they are carried forward with the grass seed by the 


LETTERS TO THE EDITOR. 


(Wedo not hold ourselves responsible for the opinions of our 
Correspondents.) 


| 


STEAM BOILERS, 
Str,—If you consider the enclosed drawings, and answer to the 
inquiries of “S. W.” relating to steam boilers, worthy of a place in 
your useful publication, the insertion will greatly oblige me. 
The sketches represent, in Fig. 1, a front view of boilers, and sec- 
tion through the line A’A’; Fig. 2 a back elevation of boilers, and | 
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brickwork ; Fig. 3 a vertical section through the line Y Z; and Fig. ¢ 
a horizontal section through the line B’B’. 

Fig. 1, A A, boilers; B, upper heater tube; C, under heater tube ; 
D D, steam-chambers of boilers; E E, steam-pipes with socket joints 
to allow for expansion and contraction, connecting the upper heater 
tube B with the steam-chambers D D, by the upright pipe F; 
G G, hopper mouthpieces and dead plate to supply the furnaces by ; 
H, tube to connect the upper and under tubes B and C; 8 §, pipes 
connecting the boilers A A with the tube B; QQ, brackets support- 
ing boiler on brickwork; PP, supports for tubes B and C; L, 
brick — brid V, brick separation supporting the boiler, and 


dividing the flue from the bridge to the after-end of the boiler; 
X, brick wall dividing the ashpit into two parts, rising parallel 
with and 8 in. above the fire-bars; M M, manholes for cleaning and 
repairing the tubes B and C by; N, entrance of feed water; T T, 
hollow spaces formed in the brickwork to hinder loss of heat from 


| The dotted lines in Fig. 2 show the boilers, tubes, flues, &e. 
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revolving or spiral motion, and they thus pass between the longitu- 


dinal bars and into the space P. A similar effect takes place with 
the lighter seeds, which fall on the sieve K, and a portion of rather 
lighter grass seed runs off the lower end of this sieve. If any grass 
seed should be found in the box J, it will be of inferior quality. The 
heaviest clean grass seed is received in the box K, and the next 
heaviest in the box Q, and arather lighter seed runs off the sieve K. In- 
steal of the three sieves K, N, O, four or more may be employed, so as 
to separate the grass seed into a greater number of qualities, These 
sieves may be fixed, or they may have a vibrating or jogging motion, 
to prevent any choking or accumulation of the seeds on them, This 
machine admits of several modifications. Thus, a plain vibrating 
table or tray may be used in lieu of the vibrating sieve Lb, ora 
revolving or centrifugal wheel or fan may be employed for scatter- 
ing the seed and throwing it on the sieves N andO. The blowing 
or winnowing fan may also be dispensed with. 








conduction and radiation; O, underground flue leading to chimney. 
Fig. 3 
represents a section through the line YZ of Fig. 1. Fig. 4 isa 
section through the line B’D’ of Fig. 3. 

Before giving a short description of the plans and principle of this 
arrangement, | wish it to be understood that I claim no part of it as 


| any invention; all I claim is, the combination of well-known laws 


to obtain the following advantages, which have been fully borne out 
by many years of practical experience :— 

1. The form of the boiler is simple, and therefore easily made and 
repaired, 

2. It is the form of greatest strength; the tubes possess the same 





qualities as the boiler, the only weak part being the flat end, which 
should be strengthened by diagonal ties from the end plate to the 
body of the boiler when a high pressure is required. 

3. The combustible being surrounded by a non-conducting sub- 
stance (firebrick) the combustion is more complete. 

4, The furnace and ashpit being divided into two parts, the fire 
is more easily managed, less cold air is allowed to enter while the 
fuel is put on; and each furnace is fed alternately at regular intervals. 

5. The fire-bars being made thin, } of an in. in the body and 
1} in. at the head, the air spaces will be fully § of an in. wide. The 
furnace is fed with dross by the mouth-piece or hopper, and the coal 
heaped up on the front end of the tire-bars and dead-plate, thus 
supplying the place of a door. Between the brickwork and the 
upper part of the mouthpiece small spaces are left, through which 
thin streams of air pass town over the coal in front of the fire, from 
which thick smoke is evolying, rendering this heavy gas highly 
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inflammable. This supply of air above, and the supply through the 
bar-spaces under the tire, will render the smoke invisible without in- 
creasing the consumption of fuel, or the labour and attention of the 
fireman. If this principle were more generally applied to the 
boilers of fixed engines, Fittle or no smoke would be seen issuing 
from our chimneys, provided the size of boiler, furnace, and flues be 
in proportion to the work required. Small boilers with small fire 
surfaces, if required to do more than their proper share of work, will 
burn much coal and produce much smoke. : ? 

6. Perhaps the best feature in this arrangement of boilers is the 
descending and gradual cooling of the flame and gases by the 
ascension and gradual heating of the feed-water. The flame at 
its greatest temperature gives out heat to the contents of the 
boiler A, by which the one is cooled and the other heated. The 
flame and gases reduced in temperature, on leaving the boiler, 
pass along under the tube B, and over the upper surface of the tube 
C, giving out proportionally as much heat to the tube B as they had 
given to the boiler. The gas descends under the tube C, which is 
comparatively cool, is robbed of the greatest portion of its remaining 
heat, leaving only sufficient to produce a draught, and enters the 
chimney by the underground flue O. 

7. The dispersion of heat is counteracted by the hollow spaces 
T T made in the brick work laterally, and under the flues. A smal 
hole should be left to communicate with the air, in order that the 
steam produced by the heat on the damp mortar may escape, other- 
wise it would do harm to the brickwork. This small aperture, say, 
of 2 square inches, should be left open. The steam-chambers D D, 
and pipes E E and F, should be thickly felted and covered with strong 
sackcloth, and painted of a light colour. The steam-pipe to the 
engine may be taken from the upright pipe F at R, at which point a 
stop slide-valve should be placed to disconnect the boilers, in case of 
repairing or cleansing. ‘The steam-pipe should, if possible, be still 
more thickly and carefully felted, as the steam cannot recover any 
heat it may lose after leaving the boiler. 

Non-condensing engines should have their feed-water heated to at 
least 212 deg. by the steam which has passed through the engine. 
This may be done by a very simple and effective machine, which I 
have very extensively applic A description of this “ Feed-water 
heater” | may send for insertion in some future number of Tie 
INGINEER, if you think proper. : . 
[have not judged it necessary to show or mention the various 
indispensable parts of steam boilers; appurtenances such as safety 
valves steam gauges, blow-off valves, Ke. 

At or near the entrance of the feed-pipe should be placed a cor- 

















rect water meter, of suflicient size to measure the water injected into | 


the boiler. Those meters made by Kennedy and Co., of Kilmar- 
nock, show at a glance the relative value of boilers, as to the best 
form, size, method of setting, value of coal. and even the expertness 
of firemen. They would effectually test the value of the thousand 
and one smoke-consuming scheme: as regards saving of coals, to 
which they one and all lay claim. 

No steam boiler, whether for heating or for producing power, 
whether on land or water, should be received unless a meter be 
attached somewhere between ths feed-pump and the boiler. [hear 
they are applied ir her Majesty's dockyards, and I know that the 
Administration of Marine tas ordered them to be applied to the 
sieam navy of France. | have paid great attention to their working, 
and found them to measure the water with accuracy; they are 
simple and not subject to derangement, and are as necessary an ap- 
pendage to a steam engine boiler as a steam or water gauge, and 
even more so. With this meter, we learn the value of coal, and how 
to make the most of it. In Tie Exciter of Priday, 25th February, 
I tind an answer to" S. W.” from * A Constant Reader,” who recom- 
mends “Wright's patent boiler” 1 am_ unacquainted with the 
boiler he mentions, and therefore am unable to say anything about 
it, but will be glad to learn how the strength of this boiler is doubled 
while the weight is not increas d. Are the heating surface and 
capacity the same? When the combustion is moderate and the 
draught slow, litde will be gained by the use of thin plates instead 
of plates of a proper strength. 

The rale laid down by the * Administration des Mines ” in France, 
to regulate the strength of steam boilers, is very simple and effec- 
tive; and although very high-pressure steam is generally used on 
the Continent, few boiler explosions take plac 

The formula indicating the thickness of 
boilers is— 






















plates for cylindrical 


t= 0°0018nd 4+ 0-003, 


in which ¢ represents the thickness of the plates in millimetres, d the 
diameter of the boiler in métres, and 2 the number of atmospheres 
above the pressure of the air. 

All boilers before leaving the workshop are tried by hydraulic 
pressure of three times the value of x. If the boiler stands the test 
(too severe in my opinion), the official inspector stamps the boiler, 
safety-valve, levers, and weights, without which any person using 
the boiler is liable to a penalty. V. HH. 

March 17, 1859, — 

THE ATLANTIC CABLE, 

Sur,—Your issue of January 28th, No. 161, contains some able re- 
marks by * A ‘Telegraph Engineer,” on a paper read by me on the 
above subject at the Plymouth Institution. The very courteous 
tone and truly philosophical spirit in which the article is written 
ought to have elicited an earlier reply from me, and | trust that the 
writer will not consider that I have in any way underrated the value 
of his communication by my silence. In the tirst place, Sir, | must 
plead guilty to the crime of not being a constant reader either of 
‘The ENGINEER or any other practical work of the same valuable 
class. My want of sight makes reading for me work for two, and 
the pressing engagements by which 1 am daily surrounded afford 
much less time for reading, or, indeed, for thinking deeply on my 
favourite subject than L should desire. 1 feel that to do justice to 
the very able remarks of your correspondent. | should encroach 
unduly upon your columns, and therefore shall be as concise as is 
consistent with perspicuity. In the main there is very little differ- 
ence between us, 1 have read with much pleasure your resumé of 
the discussion on the action of telegraph cables in the preceding 
ef your journal, and almost entirely concur in the opinions 
X. Y. 2." and “ A Telegraph Engineer,” with the exception of a 
few particulars. Their arguments imply an intimate acy uaintance 
with the subject. 

“A Telegraph Engineer” admits my claim to priority in the con- 
struction of the magnetometer, but considers it unequal to that of 
Mr. Whitehouse in delicacy of manipulation, &e. I presume that 
he alludes to the large one which weighs hundred-weights ; but the 
same instrument also measures attractive forces by minute sub- 
divisions of an ounce. I have, however, constructed smaller mag- 
netometers for appreciating forces as low as the fiftieth of a 
grain, quite as delicate as anything which Mr. Whitehouse has con- 
trived. 

After all, however, I do not attach much importance to the mag- 
netometer as an instrument for measuring battery currents. Many 
years of experience with it have shown me that it is only applicable 
to certain purposes, and that when used as an instrument of measure- 
ment of dynamic currents, the relative indications cannot be com- 
with each other, as expressing corresponding variations in the 
exciting currents. Any attempt, therefore, to estimate the relative 
variations of a battery current by the amount of magnetic attraction, 
as indicated by the magnetometer, will lead those who are not aware 
of its peculiarities into serious mistakes. It is not, I believe, gene- 
rally known that the magnetic development in iron bears a most 
extraordinary and apparently incongruous relation to the degrees of 
exciting electrical agency. I noticed this fact immediately after the 
construction of the magnetometer, more than sixteen years since, but 
do not remember to have heard it noticed by any one else. With 
equal increments of battery power, when the magnetic developments 
are low, they increase in a very much higher ratio than the exciting 
electrical force, sometimes even more than double. This disparity 
between effect and cause gradually diminishes up to a certain degree 
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of magnetic attraction, when cause and effect are nearly coincident. 
Above this, the effect bears a decreasing relation to the cause, the 
disparity rapidly increasing as the iron approaches magnetic satu- 
ration. 

There are, in fact, no two points in which the battery current and 
the magnetic development keep pace with each other, consequently 
I do not think it is yet likely to supersede the galvanometer. 

With regard to the Leyden jar explanation of the charged coated 
wire, it is quite possible that fow not have been the first to have 
proposed it. I can merely state that at the time when the matter 
was submitted to me, the manufacturers of the wire did not appear 
to understand the cause of the phenomenon which they had observed, 
nor were they quite prepared to accept my explanation of it. 

Your correspondent is perfectly correct in his explanation of the 
phenomena of retardation. My object in applying the term “ clear- 
ing time.” was to discriminate between the loss of time arising from 
retardation from the prolongation of the electrical signals by the 
residual discharge, the term retardation having been indiscriminately 
applied to both. 

Your correspondent next deals with the relation between the 
statical intensity of the current, and the charge taken up by the 
gutta-percha coating. I have not read “X. Y. remarks on 
this subject, and I feel that the full and efficient explanation of my 
own views w uld occupy too much of your valuable space; and since 
I have gone purposly more into detail on this matter in a second 
paper which | have lately delivered at the Plymouth Institution, 
and which may be found in the Philosophical Magazine for April of 
the present year, 1 beg to refer your correspondent to that paper. 
I may, however, state here, in passing, that electrical induction, that 
is, static induction, goes on as the square of the tension of the in- 
ducing charge, other things remaining the same. 

I fear that for want of sufficient perspicuity on my part, my 
remarks on the amount of strain which should be borne by the re- 
spective elements of the telegraph cable have been rather misunder- 
stood. I merely contend that each portion of the cable should bear 
an amount of strain precisely suited to its capability, and 1 see no 
objection myself to a portion of that strain being thrown on the 
conductor itself. * That the gutta-percha should be protected from 
strain as much as possible I freely admit, as your correspondent will 
see in the paper to which I have just referred him, and in the new 
form of yon which I have there described. The means which I 
adopt to lessen the effects of inductive action also serve to a 
the gutta-percha from injury by any strain to which the cable may 
be submitted, short of that which would fracture the whole. 

With regard to the dynamic or static character of the currents 
available in long attenuated wires, perhaps I ougl bow in 
deference to his superior practical experience as a telegraph engincer ; 
but he will not be surprised at the position which I have taken, when 
I state that it is my firm conviction that telegraphic instruments in 
general are far more resisting in their character than they need be, 
and that this resistance may be considerably diminished with great 
benetit. 

I think I am correct in stating that the able clectrician of the 
South-Eastern line has been increasing the diameter of the wire of 
which his coils are composed, and thus diminishing their resistance 
with great advantages. <A coil consisting of a single turn of thick 
wire will be very sensitive to a dynamic current of low intensity, 
whilst it will scarcely be affected with one of high static intensity ; 
and, vice versa, a long coil of very fine wire will be sensitive to a 
current of high statical intensity, which is scarcely influenced by an 
extremely low dynamic current. I think that the eflorts of telegraph 
engineers would be well directed towards the construction of instru- 
inents of intinitely greater quantity capacity than those at present 
in use. Ev step in that direction has | believe been successful, 
and it will me infinite pleasure at all times to exchange opinions 
upon this subject with one so competent to handle it, my object being 
not the pertinacious assertion of theoretical dogmas, but the quiet 
and dispassionate attainment of truth. 

I tind on referring to my remarks on the specific inductive capa- 
city of the gutta-percha, that I have not used the expression best 
calculated to convey my meaning, and I thank your correspondent 
for drawing my attention to it. By substituting the term retentive- 





) 























1, 1859. 


APRIL 











£100 for the covering of every mile of their cable with hemp, tar, and 
iron, while they are only allowing £30 for the copper and gutta- 
percha ! 

I am afraid Submarine Telegraphy has all along been too much 
in the hands of those who would not have a proper cable if it were 
laid. 

If telegraphic communication is to be carried out it must be done 
on a very difierent principle from what is going on at present. Not 
only must the form of cable be completely altered, but the system, as 
a whole, must of necessity be thoroughly reformed. 

Your correspondent “ Electro” comes to the conclusion that no 
improvement has ever been made in the construction of cables. I 
cannot agree with him on that point. A properly-constructed cable 
ought, to my mind, to possess the following qualities: A good con- 
ductor, well insulated, that being essentially necessary for a long 
deep sea line. It should also be light enough to be carried con- 
veniently in one vessel, and so low in specific gravity that it may 
tind its way to the bottom as free of tension as possible, thereby 
getting rid of all “ breaks.” 

The smaller and smoother the outside surface of the cable is, the 
easier it will be submerged, for the friction caused by the lifting of 
the cable when the vessel suddenly pitches by the action of the 
waves must be diminished in proportion to the size and nature of 
the surface in the water. 

As little money as possible should be thrown away on what is not 
essentially necessary for the working of a submarine conductor, 
and its parts should be so arranged that any strain short of 

weaking it altogether cannot injure its electrical qualities ; and if it 
can be so constructed that it will retain its original strength even 
after being laid and worked for years, then we might expect to 

















recover it if necessary. I feel greatly interested on the subject of 
deep-sea telegraphy, and have therefore devoted much attention to 
all the different forms of cables that have been laid before the public. 
Some are very good, but the great bulk of them are utterly useless 
for what they are intended. There is one I think stands far above 
them all; and if what I have stated be correct in respect to the 
qualities of a submarine cable, then I hold the one proposed by 
Mr. Allan is by far the best, and contains the essential parts in a 
very high degree. 

Lam no Whitehouse disciple. To increase the speed of a steam- 
boat we double her engine power, but the extra weight causes her to 
draw a little more water: would it be just to come to the conclusion 
that instead of increasing we have retarded her speed? Certainly 
not. Yet such appears to be Mr. Whitehouse’s mode of reasoning. 

For long distances we must have a large sectional area; probably 
three times the conductibility of the present Atlantic cable would 
make a very eilicient conductor for 2,500 miles, or even more; and 
if the insulation was increased in the same proportion, we would 
then obtain a speed of signalling that would no doubt prove amply 
remunerative. In the cable to which I have alluded, a conductor of 
three times the Atlantic is composed of one solid copper wire, sur- 
rounded by eighteen small steel wires, each of them capable of 
standing a strain of 1 ewt.: the combined strand bears one ton 
without injury. It therefore forms a very strong core, and can- 
not stretch. It is then coated with three separate layers 
of insulation, the finishing one being prepared so as to render it 
capable of withstanding heat and preventing injury during submer- 
gence, the tinished size of the cable being 5-8ths of aninch. Its weight 
in the ship is about 9 ewt. per mile, while in the sea it only weighs 2 
ewt. Such a cable could be easily stowed in one vessel ; it could be 
payed-out free of tension ; the sudden rising of the vessel would have 
little or no injurious effect on it, as it cannot stretch, and, from the 
smallness of its surface, it takes but little hold of the water. It 
would therefore, reach its ocean bed a perfect y insula/ed conductor, 
which is the primary object to be obtained, and at a cost not exceed- 
ing the Red Sea cable; and since there is no part of it useless when 
submerged, nor subject to rust or waste, it stands the greatest chance 











' of being recovered should accident or age require such an operation 


ness for inductive capacity all would be plain, the facts are the | 


same; but I must not be understood to imply that this retentive 
capacity is the entire cause of the prolongation of the residual dis- 
charg I merely meant to state that it contributed to augment the 
prolongation by the sluggishness with which the gutta-percha 
parted with its electrical charge. 

Your correspondent is quite correct in the general cause which he 


assigns for the prolongation of the signal ; and in accordance with his 





view I may also suggest to him that the intensity of the charge 
which is returning into the wire from the gutta-percha coating is 
considerably lower than the intensity of the free electricity which 
produced the charge, consequently the resistance of a small wire is 
much more severely felt, and hence also the reason why the large 
wire clears out quicker, 

The last point to which your correspondent alludes, is what he is 
pleased to de ate the general error of recommending the use of 
the return wire: here I believe we differ. My remarks, to which he 
refers, were extremely limited on that subject; but in my recent 
communication to the Plymouth Institution, | think I have shown 
that, whilst the adoption of a return wire in the same insulating 
sheath would magnify the mischief of induction to an enormous 
extent, yet the employment of a return wire, of suitable dimensions, 
as a separate and independent cable, would be attended with bene- 
ficial results. I do not for a moment state that the lateral induction 
could be prevented—this is impossible; but that its amount may not 
only be lessened, and that its mischievous effects may also be 
diminished 1 think may not only be satisfactorily proved by theory, 
but with proper arrangements may beequally demonstrable in practice. 
Should you, Mr. Editor, do me the honour, as on the occasion of my 
last paper, to publish the result of my humble labours in this impor- 
tant department of science, your readers will then have an oppor- 
tunity of becoming acquainted with my views to a gr 
than the limit of such a communication as the presé 
inordinate length, would possibly admit. I can quite sympathise 
with the concluding remarks of your intelligent correspondent. We 
are, indeed, very poor in electrical literature, considering the number 
of those who are capable of contributing to the general fund; and if 
the frank and dispassionate discussion on the scientitic questions 
which are every day presenting themselves, and the friendly inter- 
change of opinion amongst investigators were more generally culti- 
vated, much good could not fail to arise from it. 

Plymouth. Jonatnuan N. Hearper, Electrician. 

SUBMARINE TELEGRAPHY. 
Sir,—In the number of your journal for March 18, I was glad to find 
some very able remarks on the subject of Submarine Telegraphy by 
your correspondent * Electro.” 

It is certainly most surprising that no improvement has ever been 
adopted in the construction of telegraph cables; indeed, it rather 
appears to tend in an opposite direction. Take for instance the Ked 
Sea cable, being the last one made and now shipped for its destina- 
tion. In this, the conductor is very much enlarged as compared 
with any other cable now in use, and that I consider a very proper 
step; but mark the insulation, it is completely starved: and in this 
respect very much resembles the Algerian cable, which long ago 
gave up the ghost. 

* Electro” imagines the core of the Red Sea cable cost £60 per 
mile, but I think he must be mistaken. The Atlantic core did 
£40 per mile; and for that very reason 1 cannot conceive how the 
Red Sea core can cost much above £30. 

I understand the contract price for this cable to be £150 per mile ; 
it would therefore appear that the Red Sea Company are paying 




















cost 


* T cannot at all coincide with Mr. Allen’s arraugement for throwing the 
whole of the strain on the conductor. I Welieve that his compound con- 
ductor of copper and iron will be found to develope a complication of dis- 
advantages both electrical and mechanical, which he does not appear to 
have calculated upon. 





to be performed. The difference of surface, or inductive capacity of 
this conductor, is about !-6th more than a twisted copper wire of 
the same conductibility ; but a very small increase of the thickness 
of the insulation not only cures this slight difference, but greatly im- 
proves the insulation, and renders the cable much easier laid, by 
bringing the specitic gravity to the proper figure. 

I have heard it stated, by one who has had considerable practical 
experience in submerging cables, that the Atlantic cable was the 
“only one that ever broke.” According to his reasoning, the elec- 
trical integrity of the cable is not the primary object. If the ends 
are only safely landed, then the cable is successfully submerged ; and 
in this is to be found the cause of the many failures that “ Electro” 
deplores. 

If no improvement can be made in the old form of cable, then the 
sooner the attention of electrical engineers is turned towards the 
“ stepping-stones” of Iceland and Greenland in the north, or the 
Cape Verds and St. Paul's in the south, the better. We must hug 
the shores of every foreign country, and establish stations where no 
Englishman ever trod. And why? Because the contracted ideas of 
those who at present manage the electrical world must exclude any 
improvement in submarine cables that does not envelope them in a 
coat of iron. If it be an impossibility to produce something better 
suited for deep-sea lines, while, at the same time, we must extend 
our telegraphic communication, then it can only be obtained at a 
cost and risk that must exclude the public from ever applying it to 
their daily wants. But, I am glad to say, we are not driven to such 
dismal conclusions. I feel contident this country can produce engi- 
neers equal to the task, and that new and direct lines will shortly be 
laid. and then we may expect to meet the growing demands of the 
public for the electric telegraph. 

Although I cannot agree in all that your correspondent has ad- 
vanced, yet I can fall in with his remarks on the subject in general ; 
and should you be kind enough to find a space for this in your 
columns, we may again hear from * Electro.” 

March 22nd, 18 
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INSIDE AND OUTSIDE-CYLINDER ENGINES. 
Str,—I take upon myself to address you on a subject which appears 
likely to interest at least that portion of your readers whose attention 
is directed to the improv ement of locomotives. 

I think no decided superiority can be adjudged to the outside or 
inside-cylinder engines, without taking into consideration the cir- 
cumstances connected with the service for which the engines are 
intended. 

With light traffic, moderate speed, and a good road, the outside- 
cylinder engine had proved itself effic , before the special atten- 
tion to balancing the working parts, which you mentioned in your 
paper of March 25th, was brought into consideration. Why, then, 
for this service, should a more expensive engine be used? Another 
argument in favour of the outside cylinder engine is found in the 
fact that it offers greater facility in the construction of tank engines, 
which are found most convenient in the working of the light traffic 
already mentioned. 

On the French railways the traffic is principally of this nature, 
and these small outside-cylinder tank engines are most generally 
used; and as the French are a people fond of invention and novelty, 
one may assume that the satisfactory experience of this system 18 








the reason it is adhered to. I do not, however, in the slightest 
degree, wish to insin that the French are the best judges: I 





merely quote their plan as an instance. 

In the ease of six-wheel coupled heavy goods engines, one must 
allow the superiority of the inside cylinder; for by it we avoid four 
evident disadvantages produced by the placing the cylinder and 
motion on the outside, viz. — 

1. The over-crowding of the working parts at the leading end, by 
the introduction of the coupling rods. 

2. The long crank pin, unavoidable where the coupling rods and 
the connecting rod are attached to one pin. 

3. The difficulty of getting the leading wheel sufficiently forward 


as it is usually larger in diameter in six-wheel coupled engines than 
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in any other class, and therefore interferes more with the position of 
the cvlinder. 

4. The great weight of this class of locomotive makes any oscilla- 
tion that may occur more serious in its effects on the permanent 
way. 

For express passenger engines I find most railways preferring 
inside cylinders. 

The necessity of having a first-rate engine for first-rate traflic 
justifies an excess of expenditure in inside-cylinder engines, if they 
can be proved the best for the purpose. Now, the most simple 
method of discriminating between the merits of the two varieties of 
engines in question will be to consider what the requirements of 
express service are, and then consider which engine meets them best. 

The requirements, then, are, a high speed, steadiness in running, 
the least possible friction, the greatest security from breakage, and 
economy, which last being an item dependent more on the boiler and 
valve motion than on anything else, is hardly worthy of notice in 
treating of that which concerns the rest of the engine. For high 
speed a large diameter of driving wheel is absolutely necessary, a d 
in inside-cylinder engines this obliges the builder to place the boiler 
very high up from the rails, in order to give room for the cranks to 
turn below it; and then the principal weight being at a great height 
from the rails, when oscillation does take place it increases more 
quickly, and also acts, as it were, at the end of a longer lever to 
disturb the rails ; whereas in outside-cylinder engines, if the motion 
be unbalanced, oscillation—though more easily engendered than in 
inside-cylinder engines, supposing weights the same—has less oppor- 
tunity of producing ill effects, because the boiler is considerably 
lower. Thus far, then, we may consider a well-balanced outside 
cylinder equal to any inside-cylinder engine. 

Now, as to friction: At first sight outside-cylinder engines 
appear to have the best of it; but this may be disputed. Most 
inside-cylinder engines have four bearings on the driving axle; but 
in the best performing engines of the class that I have ever met 
with—namely, Messrs. Wilsons’ Jenny Lind engines, on the South 
Coast Railway, which have rarely been known to break a crank 
axle—there are but two, and these between the wheels, an arrange- 
ment necessary in all outside-cylinder engines. The crank-pin being 
larger in inside than in outside-cylinder engines, the friction is in 
this part theoretically greater, though hardly much difference can 
be observed in practice, especially on crooked roads, where I tind the 
crank-pins of outside-cylinder engines get sooner hot than those of 
inside-cylinder engines. In the valve motion the insides have a 
decided advantage, in the absence of a way-shaft, necessary in out- 
side-cylinder engines, unless there exists a long distance between the 
slide-valve and the cylinder. 

As to security against breakage, the o 
the advantage, since they the « 
known to be a frequent cause of accident; and n, in case of 
breakage of the connecting-rod or er¢ id, they have the best of 
it, since there is less chance of mi va hole in the bottom of the 
boiler, thereby rendering the engine useless; and it must not be 
forgotten in how many cases an engine with one connecting-rod 
broken, but with its boiler unpierced, een able to proceed with 
the cylinder and motion remaining. 

From this comparison it appears 
service between a well-mack i 
cylinder engine. It is a matter to be determined by practical re- 
sults; and there are instances of outside-cylinder express engines 
[such as Crampton’s on the North-Western, and Derosne’s copies of 
them on the Great Northern of France (which, however, are alto- 
gether a peculiar class of engine), and the engines en the South- 
Western of the St. George class, and those on the Caledonian] which 
run fast trains with results apparently equal to the more universal 
favourites, the inside-cylinder engine. 

As to four-wheel coupled engines for light goods and heavy pas- 
senger traflic, it appears to me that, since their requirements are of 
amedium class—namely, considerable speed, but not that of an ex- 
press, and considerable power, though not that of the six-wheel 
coupled goods engine —it should be left to the discretion of the 
maker of the engine to decide which arrangement he will adopt; 
guiding himself by the pecuniary resources at his disposal, the cha- 
racter of the road for which the engines are destined, and some 
consideration of the attention and care they are likely to meet with ; 
as it cannot be denied that outside-cylinder engines are the easiest 
to make, to look after, and to repa 

Am I not, then, correct in preferring inside-cylinder engines for 
heavy goods trafiic, and for four-wheel coupled engines where the 
road is good and money plentiful ; but the outside-cylinder engine for 
all traffic of a light character, and for four-wheel coupled engines on a 
crooked road, and where economy in construction is an object? For 
express service I think that an outside-cylinder engine of first-rate 
construction cannot be surpassed by inside-cylinder engines; but if 
the engine be not of very superior build, an inside-cylinder will sur- 
pass the outside-cylinder engine—its equal in every other detail. 
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is the openness of all its parts for inspection or adjustment, and the 
ease with which it can be uncoupled in the event of any failure of the 
motion, &c., while on the road. 

The liability of the cranked axles of inside-cylinder engines 
breaking is a serious objection to them (also the great expense of 
renewing them when they do break): such accidents are by no means 
uncommon. Experience shows that the crank, or crank-pin of out- 
side-cylinder engines, is a part of the engine which gives way 
oftener than any other of the working parts; and compare the cost 
of renewing the cranked axle of the inside-cylinder class with the 
renewing of the crank-pin of the outside-cylinder class of engines! 

Owing to the manner in which the cranked axles are manufactured 
with the fibre of the iron in all its parts running parallel to the axis 
of the shaft (although recent patents have been taken out for bend- 
ing the crank out of a straight bar, and so overcoming this defect) 
and consequently across, instead of along the arms of the cranks, 
those parts which receive the greatest strain from the side thrust of 
the wheels (principally when passing round heavy curves) are 
rendered much weaker than the body of the shaft. 

With regard to the consumption of fuel in the two classes of 
engines, I do not see that under the same circumstances there can be 
much difference. The only difference which I can discover is attri- 
butable to friction, owing to the necessary large diameter of the 
crank bearing of inside-cylinder engines, compared with the diameter 
of the crank-pin of outside-cylinder engines ; but all the eflect this 
would have cannot be very great. ~N 

March 23rd, 1859. 


CASTORS FOR FURNITURE, 











Palmam qui meruit ferat. 





S1r,—In the last and in some preceding numbers of Tur ENGINEER 
I remark some controversy as to “right of first inventor” of the 
spherical or ball castor for furniture, &c. 

Similar controversy occurred a few years ago in the pages of the 
Mechanics’ Magazine. There have been, perhaps, a dozen or more 
patents for spherical castors, at various dates from 1833 downwards, 
by many diflerent persons, several of whom, apparently ignorant of 
what others had done, have claimed to be “ first inventor” not merely 
of some particular constructive form, but of the principle itself—i.e., 
the application of one or more spheres loose in a socket, as a roller 
admitting of the movement of the insistent load in any azimuth. 
Now, as I believe the principle one of a good deal of practical value, 
may | be excused the egotism of asserting, once for all, that I believe 
a rigorous search into published matter will prove that I am myself 
the true and first inventor of the spherical castor. 

If your reader will turn to pages 307-318 of Loudon’s “* Ency- 
clopedia of Farm and Villa Architecture,” published in 1832-33, by 
Longman and Co., he will find one of my contributions to that work 
in which these castors are described and figured. The idea was con- 
ceived and freely communicated to the distinguished editor of that 
work an esteemed friend of my very early life. Within a month or 
two of the publication of the number of the * Villa Architecture” in 
which my “notion” appeared, a patent was announced for spherical 
or ball castors, by one Handcock, or Hancock I think, who manu- 
factured them on, I believe, a pretty large scale; and from that date 
to the present numerous complications of the original construction 
have been patented; but, in my opinion, none so good as the first and 





simplest. 

Can any of your readers point out a spherical castor anterior to 
the date of publication of page 308 of Loudon’s Encyclopiedia ? 

I take the opportunity to add, that by actual trial of several years’ 
wear under some very heavy pieces of furniture inmy own house, moy- 
ing on carpets, no castor is so simple and so good as a lens-shaped piece 
of hard black-bottle glass, inserted into a socket cut in the wood, and 
leaving the spherical rent surface projecting downwards, thus— 
A sideboard, or a heavy 5}-ft. 
round rosewood table thus 
mounted will slide upon a 
carpet by a pressure of 4 Ib. 
or 5 Ib. Such castors are 
not fitted for bare wooden 
floors, which become marked; nor for Minton’s tiles, upon which the 














| friction is so reducec 1d 1¢ table seems to have become possessec 
frict reduced that the tabl to | t l 


I hope these remarks and suggestions will help to throw some | 


light on what is confessedly a dithcult problem amongst engineers ; 
and should they meet with your approval, you would, by inserting 
them in your useful paper, greatly oblige one who has long read 
with pleasure its interesting and instructive contents. E. L. 





Sir,—Referring to the communication from “ Crank or no Crank” 


in your journal of March 18th, regarding the comparative merits of | 


inside and outside-cylinder locomotives, | believe locomotive engines 
of the outside-cylinder class were first introduced by Mr. Joseph 
Locke, engineer of the Grand Junction Railway, at the suggestion 
of Mr. Alexander Allan, locomotive superintendent of the above 
company’s workshops at Crewe, in order to overcome the difficulty 
experienced in inside-cylinder engines, of want of room for the 
machinery, being (on narrow gauge railways) limited to a distance of 
4 ft. 5} in. between the backs of wheel tyres. This was about the 
year 1839. The principal objections which were offered by some of 
the leading engineers of the time were, first, the great oscillation 
consequent upon the centres of the cylinders and heavy reciproca- 
ting parts of the machine being so far removed from the centre line 
of the engine, and from each other, and, as a necessary result of such 
oscillation, the great increase in the tear and wear of the working 
parts, the impossibility of keeping the framing from getting shaky 
and loose, and also the great damage to the permanent way. The 
second objection was the increase of weight upon the leading-wheels, 
the cylinders being bolted to the outside of the inside framing, which 
prevented the wheels from being placed so far forward as in the 
inside cylinder class of engines. 

In order to remedy the tirst objection, balance-blocks were intro- 
duced between the spokes of the driving-wheels at the point in the 
circumference opposite to where the crank-pin was fixed. And so 
effectively do these blocks remedy the defect in question, that the 
writer has seen an engine with 6 ft. driving-wheels, cylinder 15 in. 
diameter, and 20 in. stroke, placed 6 ft. 2 in. apart, between centres— 
with the driving-wheels lifted off the rails by packing-pieces under 
the leading and trailing wheels—running at a velocity equivalent to 
Seventy miles per hour, with a lateral oscillation of not more 
than J; in., longitudinal ditto, about } in., and a vertical action on the 
springs of not more than 2 in. 

At forty-five miles per hour no oscillatory movement was per- 
ceptible, either longitudinally or laterally, and very slight vertical 
movement. This I should think sufficient to prove that the 
objections on account of oscillation were groundless. 

With regard to the second defect, namely, the increased weight 
upon the leading wheels: in order to obviate this in a slight degree 
the cylinders were raised (from being horizontal) to an inclination 
of about 1 in 10, in order that the wheels might be brought as close 
to the front as possible. And by placing the driving wheels as far 
forward as practicable not to make too short a connecting rod, and 
also lengthening the framing a little behind (which gave additional 
room on the footplate, a thing much wanted but little attended to), 
80 that the overhanging weight in front was counterbalanced by a 
vay oe additional weight behind. 

e great advantage of the outside over the inside-cylinder class 


by an unquiet spirit, and cannot be pressed against in the slightest 
way, as in writing, without slipping away. Black glass is very hard, 
and after twelve or fourteen years’ wear is but very slightly scratched 
by the tine dust adherent to the carpet, and even then slides sufli- 
ciently easy; but if such lenticular blocks for castor? were manu- 
factured out of the agates of the Rhine provinces, or of Scotland, or 
even out of our own flints, they would, in 
cheapness and cndurance and fitness, ere 
long put an end to the various jimcracks, of 


“ castor trade” of Birmingham. The heavier 
the furniture, the larger should be the radius 
of curvature of the lens-shaped bearing sur- 
face, ie., the flatter this should be. 
course, such lens blocks could be fixed into 
brass or other sockets, to screw upon fur- 
niture legs, &c., as shown in the accompa- 
nying sketch. Perhaps ‘“ Handcock Secun 
dus” will do me the favour of patenting 
errr this. I really did not intend to become 
didactic on castors, when proposing, in a few lines, to claim “ my 
ain sma’ peculiar ;” allow me, however, to draw one practical in- 





) ference from this eventful history, which I submit to the attention, 





in due time, of all reformers and improvers of our patent law. 

Is it not monstrous that patents should still continue to be 
granted for inventions well known to be old and already published 
—simply for the sake of pocketing the fees? The result is, that the 
public at large (for whose benefit, as well as that of the true inven- 
tor, the patent system exists at all) is thus, by its malversation, 
actually deprived for a time of the power to use a possession it already 
had—an invention already in its treasury of print—unless at the risk 
of being “ lawed” by the pseudo-inventor, whose primd /ucie rights 
must be set aside before poor Mother Public may safe ly go to her 
cupboard and use what may be her own. 

There is a Patent-oflice now worthy of its calling in many re- 
spects, though grievously needing reform in others. Let the onus 
rest upon it not to grant a patent for an old thing; and, further, 
if such a patent be granted in error, by insufficient knowledge, let it 
be annulled (and no money returned, to make inventors keep their 
eyes open), on proof, within twelve months before two commis- 
sioners, of previous publication in any published printed English 
book. Ronert MALLET. 

March 28, 1859. 





THE PATENT LAWS. 


Sir,—In addition to the fundamental remarks issued in your 
number of the 18th of February, with reference to the patent law 
reform, with which I confidently expect all inventors will concur, 1 
beg leave, if I do not presume, to take a further insight into the 
question. 

What is a book, whether poem, history, romance, or any other 
literary work? The produce of intellectual power. What is 
an invention, whether a chemical process, an apparatus, or a 
machine? The produce of intellectual power. The former is 
framed in types and paper, whilst the latter is framed in wood, 
metals, and other tangible bodies. But they have the same origin 
and the same end ; they are the produce of human genius, and pro- 
mote our happiness. Both are the result of hard working, and 
henceforth have the same right to be considered as the most legiti- 
mate property. Literary property was acknowledged by the 
ancients; authors at Rome had their copyists or editors, who sold 
their works or copies: but it was only after the discovery of book- 
printing that, in consequence of comparative cheapness, and owing 
thereby to the greater diffusion of knowledge and literature, the 
right of authorship became gradually more and more patent and 


ofr 





| out among so many monopolies, 


complexity and feebleness, that form the | 
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manifest, and was finally settled on a fixed and definite basis. Not 
so with discoveries and inventions. Century followed century, and 
centuries accumulated in scores, before the rulers of nations ever 
thought of anything to be done in behalf of inventors that would 
make them owners of their own inventions. Archimedes was al- 
lowed to dwell in the king’s palace, and I suppose he was supplied 
with the necessaries of life; but beyond his royal master’s favour 
he had no due: he was allowed to enjoy his own inventions, as any 
one of his fellow citizens might do, but he had no special right on 
any of them. In fact, he was not the owner of his own inventions. 
To defend his own country he had burnt, and smashed, and de- 
stroyed the enemy’s fleet in the very harbour of besieged Syracuse ; 
fame and immortality were his reward; but no doubt he would 
have discovered some other inventions, more useful to the world 
and to himself, if some more tangible advantage had been derived 
from inventorship. But nothing of the kind existed at the time, 
nor for a long while afterwards, It was but at a comparatively very 
recent period that the right of inventors was acknowledged by the 
grant of letters patent. How is it that, under circumstances so 
very similar as regards origin, right, and principle, there should 
exist such dissimilarity as to facts? The discrepancy is easy enough 
to explain, and the explanation will show how wrong it is. The 
proverb which says there is nothing new under the sun, is a truism 
in this case, inasmuch as everything must be the consequence of 
something, and the cause of some other that is to come; and there 
lies the law of progress or improvement. Every age, every year, 
every day brings its share to the ever-increasing stock of human 
knowledge; and practical, scientitic, and literary men, in their spe- 
culations and pursuits, are at any time as much indebted for the 
amount of knowledge they are possessed of, as their successors will 
be to them for the same. There is no invention, no book, no work 
of intellect whatever, that could have been produced without the 
learning and experience bequeathed to us by our forefathers, This 
is as true as regards literary productions as inventions; but it has 
been apparent only as regards the latter: it is merely a matter of 
fact. An author will shut himself up and write his work, and before 
it is printed, and edited, and appears before the public, no one will 
know anything about it. When it comes to light it is complete, and 
sometimes the author himself will not suspect what does and what 
does not belong to himself; so much less the public. But the case 
was totally different with an inventor, especially in early ages. 
The simplest machine has been made, not in one stroke, by one indi- 
vidual, but by many, each of them adding some improvement of his 
own. Take, for instance, the car or chariot of the ancients, and say 
how many improvements have been made till it became a com- 
fortable carri Every one of those improvements was new at 
the time it was made and tried, but it was so much embedded in the 
old machine that it was considered as part of it. Look at the man- 
of-war. What an amount of improvements of every description, 
when compared with the original canoe! What a splendid and 
glorious production it is! Ts it not worth a poem ? is it not worth an 
Iliad ? and vet, where are the names of all the inventors? In utter 
oblivion! Mast, sail, oars, not to speak of the rest, have done more 




















for the benefit of mankind, than all the poems of the world together ; 
but no one, perhaps, ever thought, when a ship for the first time 
floated on the sea, there wa 
the « 


invention there, And such has been 
urse of things for centuries aul centuries, till at last a nation 
est others, Great Britain, felt bound to do something in favour 
vention, and enacted a patent law. It was not a very liberal 
one, perhaps, and had a very strong smell of monopoly, as it came 
But it was a start, and showed the 
way to other nations, which in due time followed. The most liberal 
law for the present is to be found in Belgium. Will England re- 
main behind its time, or step forward and take the lead again ? 

This is, I believe, the right view of the question. But, under th's 
theory, which I think must be the basis of the reformed patent law, 






| one may ask, What should be the patent right, perpetual or limited ? 





as invention is never but limited itself. The 
present inventor is, as it were, in partnership with past inventors, 
and thereby entitled only to a share in future provits. What the 
limit should be is a matter of business to be examined afterwards. 


Limited, of course 








Much more could be said to the same effect—that is to say, to de- 
monstrate that patents should not be granted by favour or grace, 
as a monopoly, but taken out by themselves as their own due and 
property, in the full exercise and enjoyment of undeniable right. 
But I think this will sutlice for the present at least; and I would 
have kept this communication for another opportunity had it not 
been for some persons who seem to make so little of theory, and who 
look upon inventors as a set of scheming, crotcheting, and blun- 
dering sort of people, and corsider themselves, of course, very 
clever and practical above all; so clever and practical, in fact, that 
whilst they saucily find fault with other people's crotchets, they 
very earnestly propose some crotchet of their own — thus illustrating 
the man who could see a mote in another's eye, but was unable to 
discover the beam he had in his own. 

Delenda est Carthago 

I suppose, Sir, the correspondence about the patent law reform is 
uvend. Itis time to act. Whatever may be the result, allow 
me to thank you, for my part, for the support the patent law reform 
has found in your columns. If the result be void, the public will 
not the less be indebted to Tam ExGixeer for some important in- 
formation on the subject. N. L. Dauwens. 

London, 19th March, 1859. 














SOCIETY OF MECIIANICAL DRAUGHTSMEN, 





Sir,—I have carefully watched your paper lately to ascertain 
whether any progress has been made in the formation of a Society 
of Draughtsmen. I have, however, been disappointed by seeing no 
account of such a desirable step having been taken, though some 
time has now elapsed since the publication of the letters on this sub- 
ject. In the event of no other arrangement having been made, T am 
willing to receive the names of any persons who desire to form a 
society, and to convene a meeting of these gentlemen, at as early a 
date as possible, to discuss the nature and operations of such an 
association. It is necessary that in all cases of this kind some one 
should take the initiative ; and the earnest wish to promote the esta- 
blishment of a society, which is much needed and which must be 
productive o reat good, will perhaps be considered sufticient 
apology for my having come forward in this matter. 

It will much facilitate the labours of the promoters of such an 
undertaking to receive copies of the rules of associations of a some- 
what similar nature ; and it is very desirable that gentlemen, whose 
distance from town will prevent them from taking part in the meet- 
ings, should forward a statement of their ideas on the subject. 

MATTHEW SouL. 

3, Leadenhall-street, E.C., 30th March, 1859. 














RECTIFICATION OF THE CIRCLE, 
Sir,—The accompanying figure will enable an ordinary mechanic 
to determine the circumference of a circle (the diameter being given 
without calculation. 
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Az pn aetna i 


Draw the line AB any convenient length, and from A measure 
7; in.; draw C 1 in. long, so that each end will be equa! distance 
from A; draw the line EE from A, touching the line C, and the 
figure is complete. Now let AD be the diameter of a circle; draw 
xx to the line E E parallel toC. Then will 3AD + xx = cireum- 
ference, which is correct to six places of decimals. ‘This tigure is 
constructed from the well-known ratio of Metius, 113: 355, 
JoserH JEWSBURY. 
Kinver, near Stourbridge, 21st March, 1859. 
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THE ENGINEER. 








SMITH’S 








‘Tuts invention, acommunication toWm. Smith, of 18, Salisbury-street, 
Strand, relates to the construction and arcangement of steam engines 
suitable for marine propulsion. 

Two cylinders are placed each at angle of about 25 deg. or 
30 deg , their connections converging to the crank axle or shaft, the 
air pump and condenser being disposed between the two cylinders, 
and immediately under the crank shaft, and the cold water injection, 
feed, and bilge pumps are disposed alongside the air pump, working 
vertically or horizontally as may be most convenient, the starting 
and reversing gear being worked by a wheel placed in any con- 
venient position for acting by means of connecting rods upon the 
links, and eccentric and slide gear of the two cylinders. 

The two cylinders being mounted upon the incline sides of an A- 
frame, and the air pump and condenser as before described being 
contained within the said frame, the exhaust pipes branch out from 
either side of the condenser to the lower side of the steam chest of 
each cylinder, whilst each cylinder has upon the upper side or face 
of the steam chest a steam pipe branching from the boiler. 


Instead of employing steam at alow pressure as ordinarily em- | 


ployed for marine engines, high-pressure steam is used, which, after 
having performed its work in propelling the piston in one direction, 
is caused to pass through a double or hollow slide valve of a peculiar 
construction, by which the steam is at the end of the stroke per- 
mitted free access to the opposite end and greater area of the piston, 
where it expands and propels the piston back or performs the up- 
stroke, which having been done, the steam which has been expanded 
and performed its work as described, escapes into the condenser. 
The vacuum formed between the bottom side or larger area of the 
piston and the condenser adds to the power exerted by the steam 
during the down stroke of the piston within the cylinder. 

Uniformity of motion is effected by constructing the piston with a 
trunk, the high-pressure steam acting upon the annular space or 
area of the upper side of the piston, and the difference between the 
area of the upper end and under side of the piston may be varied to 
suit the pressure of steam employed and the degree of expansion 
effected. 

The particular arrangement of engine shown in the illustration is 
designed for the propulsion of vessels of shallow draught, such as 
are required upon many of the rivers in Russia. where considerable 
loads have to be carried at moderate speeds against strong currents 
and over shallows. 

Vig. 1 is a side elevation, Fig. 2 is a plan of Fig. 1, and Fig. 3 a 
cross section of Digs. 1 and 2, taken on the line A, B, of Fig. 2; 
Figs. 4, 5, and 6 being detailed views of the slide valve to an en- 
larged scale; the dimensions marked upon the details of slide valve 
being those suited for an engine of 80-horse power. The cylinders, &c., 
in Fig. 2 are taken on the lines a, 6, in Fig. 1, instead of being 
shown at the same angle. A, A, the side frame supporting the 
cylinders B, B, at a suitable angle of inclination toward the crank 
shafts C, C, upon which the eranks D, D, having a drag link are 
fitted. Between the trunk E and the crank pin -orresponding 
thereto is a connecting rod F, each cylinder having a piston G, to 
the upper side of which is attached a trunk (E), worsing through 
the stutling box H, on the upper end of cylinder. The trunks E, E, 
form annular spaces in each cylinder above the piston, giving an 
area in proportion to the pressure of steam admitted upon the 
upper side or smaller area of the piston, and in relation to the sum 
of the force exerted by the lesser pressure per square inch upon the 
greatly increased area of the entire surface of the lower side of the 
= thus, when calculated for a given pressure of steam in the 

jiler, the etlective force upon each side of each piston during the 
gutire stroke, either upward or downward, will be the same, and 
uniformity of motion and of strain will result therefrom. The steam 
from the boiler entering the steam chest of each cylinder by the 
steam pipes I, a shut-off or stop valve K is interposed and admits of 
the regulation of the admission of the steam to the steam chest L of 
each cylinder. 

On reference to Fig. 1, and the plan Fig. 2, it will be seen that the 
steam chests and slide valve arrangements are placed on the right- 
hand side of the crank shaft in the one engine, whilst they are on the 
left-hand side of the other, for the facility of arranging the eccentric 
gear and link motions, whilst it also divides the strain. 

The steam, after entering the steam chest, first gains admission 
through the upper port to the annular space and reduced area of the 
piston, where, say at a pressure of 40 1b, on the square inch, it acts 
upon the piston and propels it downward, when if the proportion 
between the top and bottom sides of the piston are as 3} to 1 or 
thereabouts, and the steam is allowed to act with full force up to 
the end of the stroke, it is permitted to escape by the movement of 
the hollow slide valve M (shown in detail, Figs. 4, 5, and 6), over 
the face of the ports, by which a free passage from the high-pressure 
side of the piston to the lower side thereof is permitted ; thus, the 
steam entering the cylinder at the lower side of the piston expands, 
and practically gives only about 10 Ib. per square inch, under such 
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proportions during the up-stroke of the piston. During the time in 
which the piston is changing the direction of its motion, communi- 
cation is opened between the low-pressure end of the cylinder and the 
condenser through the exhaust pipe N, which connects the belt pas- 
sage from the exhaust port with the condenser O, a single air-pump ? 
of sufticiently large dimensions being shown as worked from two ec- 
centrics R, R, upon the crank shafts C, C ; thus, the steam after having 
performed its duty at the high pressure on the upper side of the piston 
is at the end of the stroke caused to expand and act upon the lower 
side of the piston, until the piston has again reached the top of the 
cylinder, when communication being opened with the condenser, into 
which the steam is exhausted, the vacuum formed in the condenser 
by the agency of the air pump and the condensation of the steam, 
any back pressure is removed, and the minus pressure or vacuum 
obtained per square inch on the larg 
aids the effective force of the high-pressure steam upon the smaller 
or annular surface of the piston. 











| the armature is approaching the magnet. 
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MAGNETO-ELECTRIC APPARATUS, 
By M. Garrre. 

Tur magneto-electric apparatus employed in medical practice up to 
the present time are those of M. Clarke, M. Duchenne (of Bou- 
logne), and of Messrs. Breton Brothers. These apparati are com- 
posed of a soft iron armature turning before the poles of a horse- 
shoe magnet, and of a pair of helices of insulated copper wire 
placed in the first of these apparati on the armature, in the two 
others on the magnet itself. 

In the first case the armature passing before the poles becomes 
magnetised, and on its removal it excites an electric current in the 
helices (not to mention the currents produced at the moment when 
These are of so little in- 


In the second case the magnetic intensity of the magnet is 
As in the first apparatus, only 


. all > s om cartical sectic F vir, 3 an 1e ° ° ws 
The air pump P is shown in vertical section at Fig. 3, and the} the current produced in the moment when the armature is removed 


eccentrics R, R, and the crosshead S, are likewise shown. ‘The feed 
and injection pumps are also worked from the ends of the crosshead 5. 
A starting or hand wheel T is shown in Figs. 1 and 2, as acting upon | 
the link motions of the two engines, by means of a pinion on the | 
shaft U, working into a half-spur wheel or semicircular rack, the 
valve gear of both engines being thus connected and worked. 

Figs. 4, 5, and 6 are enlarged views of the improved slide valve, by | 
which the high-pressure steam is (after having done its duty on the | 
top side of the piston) admitted into the lower part of the cylinder, 
where it acts upon the under side or larger area of the piston, and 
also admits of the escape of the expanded steam into the exhaust 
port without the necessity for any other valve or valve gear, or any 
more than three ports or openings for the admission into the cylinder, 
the interchange, and the exhaust from the cylinder of the steam 
between its leaving the steam pipe I from the boiler or entering the 
steam chest L, until it is, by means of the exhaust pipe N, admitted 
into the condenser. | 

The dimensions figured upon the three views of the slide valve 
(Figs. 4, 5, and 6), are those which the inventor has found to be 
suited for a high-pressure and condensing engine of $0-horse power, 
constructed according to this invention and applied on board of river 
steamers, although it is not intended to limit the proportions of the 
said valves to those shown in Figs. 4, 5, and 6; but the peculiar 
construction and form of slide valve is what is claimed as novel in 
this part of the said invention. 


DRAINAGE OF Strroup.—The tender of Mr. Joseph Hayes, of 
Gloucester, has been accepted for certain drainage works at Stroud. 
There were seven 
other tenders. 

Evrorean AND AMERICAN Steam Suuprisc Comrany.—This 
company is to be dissolved. Mr. J. L. O' Beirne has published a 
correspondence between the directors, Messrs. Croskey and Co., and 
himself, with reference to a proposed charter of the company’s fleet. | 
Mr. O'Beirne’s proposal was as follows:—To charter on the part of 
a number of gentlemen the eight ships of the European and American 
Steam Shipping Company (Limited) for three years certain. The 
ships to be valued for charter and for purchase at £350,000. The 
price of each ship to be named, and for which price each ship shall 
be respectively insured, and the policies placed in your hands. The 
amount of charter to be 6 per cent. on the sum of £350,000, payable 
quarterly, with the sum of 5 per cent. on the same amount as depre- 
ciation, which is also to be paid quarterly. A brokerage of 5 per cent. 
to be allowed to the agents during the charter. ‘The charters to 
commence so soon after the 31st March next as each ship shall be 
delivered at Liverpool, but with an interval between each delivery 
of one week. The ships and machinery to be delivered by the 
owners to the charterers in good and sutiicient working order, and 
fully equipped for the American passenger and cargo trade. The 
charterers to maintain the ships, machinery, &c., in good and sutfti- 
cient repair pending the charter. The charterers to have the right 
to aflix Gritliths’ propeller to each ship, should they desire to do so, 
but at an outlay of not more than a sum to be pre-arranged for each 





or more of the ships during the first eighteen months of the charter. 
Should the charterers elect to purchase the ships, they are at liberty 
to do so for the price named in the charters of the ships so pur- 
chased, provided, however, that such sum as may have been paid for 
depreciation to the credit of each ship so agreed to be purchased 
shall be deducted from the amount to Be paid as her purchase money. 
A commission of 2} per cent. is to be paid upon the amount of the 
purchase money of each ship so purchased, and that commission is 
to be calculated upon the value of the ship as affixed by the charter 
party. 





is intercepted. 








M. Gaiffe has conceived the idea of combining the two systems, 


putting helices on the armature and on the magnet; and this com- 
bination has produced most satisfactory results, as the changes in 
the magnetic state of the magnet and of the armature are pro- 
duced mutually and simultaneously. There was a difficulty, how- 
ever: the current in the helices of the magnet is always passing 
in the same direction, whilst the current in those of the armature is 
directed alternately from one pole and from the other; but by 
merely coupling the two pairs of helices there would be for the first 
half revolution two currents, each superadded to the other, and for 
the second half two currents neutralising each other. To remedy 
this inconvenience, M. Gaiffe has introduced in his apparatus a 
commutator, which receives the electricity of the armature, and 
communicates it in the same direction with the electricity produced 
in the magnet. A second commutator suppresses the currents 
having too little intensity, and makes the interruptions. 

To give an idea of the advantages of this system, we may men- 
tion that with a magnet weighing 500 grammes, and sustaining six 
kilogrammes, the same etlects are produced as with Clarke’s appa- 
ratus, of which the magnet weighs tive kilogrammes, and sustains 
twenty kilogrammes. These results are not only obtained by the 
system of combination, but also by various modifications in the 
dimensions of the armature and the thickness of the wires employed, 
and in the disposition of these wires—modifications determined only 
by practice. 

These results have allowed a considerable reduction in the bulk 
of the magneto-electric apparatus, and have made it very portable. 

An adjusting screw, bearing an indicating needle on a divided 
dial, serves to regulate the power of the apparatus according to the 
wants of the operation. ‘Two buttons are placed beside the dial 
appointed to receive the conducting cords. The button marked P 
is the positive pole; the other, marked N, is the negative pole.— 
Bulletin du Cerche de la Presse Scientifique. 





HvuppersrieLp STream Borer AssoctaTion.—The committee 
of this association held their usual monthly meeting at the office of 
the secretary, Mr. Dan. Cocking, architect, New-street, Hudders- 
field, on Tuesday last, when the engineer, Mr. C. H. Holt, reported 
having made four external and six internal examinations of boilers, 
and taken eight diagrams from the cylinders of engines. He had 
made eighty-four visits to premises of members, fifty-one of which 
had been of a special nature. Several firms have had their furnaces 
altered for the better consumption of smoke, and with considerable 


| improvement. 
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TO CORRESPONDENTS. 


Norice.—Five volumes of THB ENGINEER may now be had ready bound, Vols. I., 
II1., IV., V., and V1., price 18s. each ; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

*,* It is advisable for correspondents to give initials rather than general sigaa- 
tures, as “ Constant Reader,” “ Subscriber,” &c. de. 

*,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, &c., to send their names aud addresses, 
to which, after publishing their inquiries, we will forward such letters as we may 
receive in answer, Such ansiers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we ave sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

H. C.— No meition of the report was made in our last number, 

E. T.—Jf your insulators have been secured by « provisional protection, you 
might safely apply to any dectrician of reputation, 

A. M. Z.—The case appears very simple. Your friend must obtain the best 
certificate he can from whoever can best speak of his qualifications. 

R. N.—Jf you can show that you effect a really new aad useful result by merely 
enlarging the passages, you might doubtless obtain a patent. 

J. B.—The best work is Holtzapffel’s, but we are not certain that it is yet in 
print. 

E. L.— You must search the patent indices for the patent. 

W. M.—The patent of Josiah Heath, granted in 1839, was for the coihination 
with the ordinary charge in the converting Sernace of about 1 per cent. of 
carburet of mangenese. 

. W.—The pitch of a stermer’s, as of any other screw, is the distance or length 
in which the helical Llade would, if continved, go once rovnd the shat. 

ENGINEER.—Any iron merchant will inform you of what you require 


y aud 
supply you also with any brand desived, 
Pply 2 J 


, 


PATENTS. 
( To the Editor of The Bugineer.) 

S1rx,—If I publish in any scientific publication the particulars of a machine 
of my invention (either with or without a drawing), and do not take out a 
patent for the same, is it legal for another party to patent the same 
article? G, Harr, 

March 28th, 1859. 
[Certainly not.] 





MECHANICAL POWER IN DIGGING. 
(To the Editor of The Engineer) 
S1r,—Can you, or any of your readers, suggest a simple method of measuring 
the amount of power expended (say, in ** foot-pounds ”) in forcing a spade 
into the soil in the operation of digging % AGRICULT. 


March 28tb, 1859. 

HEATING PUBLIC BUILDINGS, 

(To the Editor of The Engineer.) 
Sirn,—Would you, or any of your correspondents, inform me of the most 
approved plan for heating a chapel? Hot water has been suggested. Should 
this be the most approved plan, please to inform me what proportion the 

pipes and boiler should bear to the chapel? W. B. 
March 24th, 1859. —_—_— 





BREWING. 
(To the Editor of The Engineer.) 

Sir,—In reply to your correspondent, ‘‘ Brewer,” in Tuk ENGINEER of the 
18th ult., I believe that wrought-iron coolers have been used in breweries 
and found objectionable. Iron in contact with wort or beer in any part of 
the process is objectionable, and is carefully avoided in all the Burton and 
other first-class breweries. Cast-iron is preferable, as it has a greater 
tendency to coat over with the hot saccharine of the wort; but a friend of 
mine informed me, 2 few days ago, that he erected a new cast-iron cooler 
some eighteen months since, and that his fermentations had not been so 
healthy since ; this he could not account for except that electricity affected 
the wort when in contact with the iron. C. WATKINS. 

Imperial Brewery, Hereford, March 29th, 1859. 

P.S.—Many brewers have abandoned the use of coolers of any description. 


INCLINED PLANES. 
(To the Editor of The Eugincer.) 
Sir,—Allow me to give a third example to “V. P.’s” inquiries, which, I 
fancy, will settle the question. 

The weight of a body is the force with which that body is attracted by the 
earth. The centre of gravity is a supposed point in that body, at which we 
can imagine the attractive furce of the earth applies, If so, wecan, without 
any alteration in the whole system, take off the weight and replace it by 
any other force acting in the same direction and with the same intensity. 

A Suppose, therefore (using*‘ V. P’s.” 
own sketch), we suspend from the 
point D a piston working air-tight 
in a cylinder, the latter guided in 
such a manner as to allow a 
movement along the line AB with- 
out friction. Let the bottom of 
the cylinder be connected by an 
elastic pipe with an air-pump, by 
which a vacuum is produced, 
allowing an air-pressure on the top 
of the piston equal to say 1 ton, 
according to a certain size of the 
piston. Suppose, further, the piston to have no weight, and the moving of 
the piston in the cylinder to go on without friction. 

If the point D moves up the :ncline C A, there will be two other move- 
ments created, viz., the,air-cylinder will move along C D without friction, 
and therefore without any power requiring to moveit. The piston will rise 
in the cylinder, according to the rising of the point D, the power required 
for the vertical movement of the piston being equal to the strain of 1 ton 
lifted to acertain height. The resistance of the piston to the rising of the 
point D being the only remaining one, we must take this as the real power 
required to wove the point D up the incline. Does “* V. P.” doubt that this 
power remains unaltered, even if the piston is allowed to move vertically up 
or down independently of the movement of the point D ? 

I conclude, assuring “‘ V. P.” that I agree thoroughly with his figures 
relating to the theoretical movement of the weight of 10 tons. 

London, March 22ud, 1859. —- 

MOTIVE POWER. 
(To the Editor of The Eagineer.) 
Sir,--I require a ‘‘ moter” of some kind (not steam power) that will give 
out a power of say, 1 horse to 2 horse. The apparatus it would have to 
drive has only from 10 revolutions to 20 revolutions an hour. A uniform 
motion and to work night and day with little attention is required. There 
is no supply of water fall on our premises except by pumping up by an 
engine, and which I wish to avoid if possible. 

If any of your readers would communicate with me, either direct or 
through your coluinns, | should feel obliged. J. K. 

Post-oftice, Warrington, March 26th, 1859. 





HYDRAULIC GOVERNOR. 
(To the Editor of The Eagincer.) 


Sir,—In reply to your correspondent, “J. C.,” his plan of a governor has | 


been brought forward previously, and seems to us no improvement on 
present plans, because the efficient governing of machinery depends on his 
top weight c being sufficientiy heavy to tell on the regulating valve effectu 
ally on a slight variation in speed. To keep this weight in suspension by 
mucans of a screw, the power required is about equal to what 
a screw-bolt, with the resistance equal to the weight, would require 
to move it forward—which is much more than other efficient go- 
vernors require. There is also a provision needed to stop the water from 
revolving in the direction of the screw, at the same time allowing up and 
down stroke for the governing, which will prove a serious difficulty. In 
addition to this, there is the mechanical difficulty of correct workmanship 
being required for the necessary high speed; and provision to be made 
against its free action being interfered with by corrosion. 
Oldham, March 30th, 1859. C, SCHIELE AND Co. 





HORSE POWER. 
(To the Editor of The Engineer.) 

Sin,—Can you, or any of your numerous correspondents, inform me what 
is the difference between a nominal horse power and an indicated horse 
wer ? J.C, 

Dukinfield, March 29th, 1859, 

A nominal hovse power w computed from an assuned pressure of 2h lb. above 
the atmosphere on each circular inch of the piston, which is assumed also to 
move at the rate of 220 ft. per minute. An indicated horse power is calculated 
Jrom the actual pressure per square inch upon the piston, as determined by an 
indicator ; and with the actual velocity of the piston, as obtained by multiply- 
ing the length of stroke by the number of strokes made per minute.) 


STEAM BOILERS. 
(To the Editor of The Engineer.) 
Sir,—Would you kindly inform me what power you consider a boiler of the 
following dimensions, working at a pressure of 30 Ib. upon the square 
inch :—18 ft. long, 4 ft. diameter, with tube 2 ft. diameter ; plates, 7-16th of 
an inch thick ? G. D. 
G. D. hardly furnishes sufficient data for the estimation of the power of his 
boiler ; but, supposing one-half of ihe circwaference and ali of the flue of the 
boiler to form effective heating surface, each 14 squa re feet ought to give 1-horse 
power, and the whole would give about 16-horse power. 
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GLASS AND IRON CEMENT. 
(To the Bditor of The Bngineer.) 
Sir,—Can you give me, in your notices to correspondents, a cement to 
unite glass and iron, that shall be ¢heap, easily used, and will not be acted 
on by contact with oil ? . 
March 20, 1859. 


8. 





GALVANIC APPARATUS. 
(To the Editor of The Engineer.) 
Sir,—Could you inform me how the intensity of a shock from a galvanic coil 
is regulated? I have read all the books on the subject within my reach, but 
have not found any account of any apparatus for the purpose. 
Liverpool, March 25th, 1859. — 
WELDING CAST STEEL. 
(To the Bditor of The Enginer) 
Sir,—Perhaps you or some of your readers can inform me of the best 
method of welding cast-steel? Likewise the best method of hardening it. 
March 26th, 1859. -_-_ Vuucan Novice. 


J. H. 8. 


MEETINGS NEXT WEEK. 

Society or Ants.—Wednesday, April 6th, at3 p.m,, “On Embroidering 
by Machinery,” by Mr. George Wallis. 

InsTiTUTION OF CiviL ENGINEERS.—Tuesday, April 5th, at 8 pm., “A 
New System of Axle Boxes and Journals for Machinery without Oil,” by 
Alphonse de Brussant; and, ‘* On the Permanent Way of the Madras Rail- 
way,” by B. M‘*Master,-A.1.C.E, 

Society or ENGineeRs.—Monthly Meeting on Monday, April 4th, at7 p.m., 
in the Lower Hall, Exeter Hall, Strand. A paper ‘‘ On Pump Valves” will 
be read and discussed, —_—_—_—- 

Advertisements cannot be guaranteed insertion winless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, airpence. The line arerages ten words ; 
blocks are charged the same rate for the space they fill, All single 
ments From the country must be accompanied by stamps in payment. 





advertise- 


Letters relating to the advertisement and publishing departinent of this paper are 
to be addressed to the publisher, Mr. BERNARD LUxTON; all other letters and 
communications to be addressed to the Editor of Tun ENGinesr, 163, Strand, 
W.C., London. 
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THE GREAT WESTERN RAILWAY TOLLS, 


HOWEVER much capital may have teen squandered in 
carrying out our railway system, it is a settled principle 











that the public will pay no more than its accommodation is 
| really worth. They will not be made to pay for reckless 
Parliamentary battles, disreputable “ compensation ” 
charges, nor for magnificent mistakes in engineering. 


total length of 525 miles, and which have cost no less than 








The | 
| Great Western Railway Company, whose lines are of a | 


£28,128,796, or £53,600 per mile, has just been compelled | 


| to abandon a most adroit attempt to levy a heavy addi- 
| tional tax upon the commerce seeking its facilities. Under 
| the very comprehensive title of “A Bill for authorising 
| the construction of a Railway for carrying the West 
London Railway over the Great Western Railway by 
means of a Bridge, in substitution for the present Level 
Crossing; for revising the tolls of the Great Western 
Railway, and for other purposes,” it was sought to increase 
to an onerous degree the rates of tolls and charges on nearly 
all of the principal articles of merchandise, as well as on 
passengers going over the company’s lines. “ Revision,” 
as applied to the tolls, amounted in every case to a heavy 
increase; the rates on coal being raised 50 per cent. on 
distances of less than fifty miles, and 25 per cent. for 
greater distances; those on ironstone, ore, and pig iron, 
being raised 140 per cent., and on hoop and sheet iron 
220 per cent., or from $d. to 1d. per ton per mile. There 
was likewise an advance upon the carriage of horses, 
mules, cattle, sheep, and pigs; on coal, coke, slack and 
culm; on dung, compost, manure, bricks, slates, sand, lime 
and limestone ; on vegetables and grain, on sugar, hides, 
timber staves and deals ; on raw cotton and wool, and goods 
manufactured therefrom; on lace, silks, drapery, furs, 
millinery, “and all other goods, wares, merchandise, 
articles, matters and things not hereinbefore specifically 
mentioned.” Thus everything was comprised within this 
“revision,” and the price of carrying everything was raised. 
The principal object of the bill was unquestionably to raise 
the tolls upon the company’s traffic, notwithstanding which 
the title was ingeniously inverted, and the plausible term 
‘*revise” adopted in place of the more obnoxious word 
“increase.” We have heard of what are called “omnibus 
bills” in some of the local Legislatures of the United States, 
the title of one of which bills reads, we believe, thus :— 
“A bill for securing the preservation of fish in Smith’s 
pond, and for authorising the construction of the Pineville 
and Grubtown Railroad, and for other purposes.” Much 
the same was this Great Western Bill, which, but for the 
igilance of a few gentlemen interested in the coal and 





| vi 
iron trades, might ere this have been enacted into a law. 
A prompt and vigorous opposition was, however, arrayed 
| against it on its first appearance in committee, where it 
soon received its quietus. The position of the railway 
co;npany may be unfortunate, but the public cannot and 
will not help it. The company’s present rates ought amply 
to cover the cost of carrying the merchandise in question, 
and to yield interest on a reasonable cost of the establish- 
ment employed ; but if these rates do not afford liberal 
returns on the extravagant outlay actually made upon the 
| Great Western, the company mast quietly pocket their loss 
‘and continue to furnish public accommodation for what it 
is worth. 


THE ACCIDENT TO THE CALAIS MAIL PACKET, 


THE investigation into the cause of the accident which 
occurred on the 26th February to the mail steamer, Prince 
Frederick William, whilst entering Calais Harbour, has 
been concluded, and a report made to the Board of Trade. 
The circumstances under which three of the passengers 
lost their lives are generally known. The steamer was 
about to enter the harbour in obedience to the customary 
signal, when, for some reason, either that the wind had 
lessened the supposed height of the tide, or that the 
steamer was more deeply laden than usual, or that she had 
just sank deeply in the trough, she grounded at the stern, 
refused to answer her helm, and was carried by the set of 
the tide and sea against one of the piers. The shock 
nearly destroyed one wheel and disabled the engines, so 
that the vessel drifted past the piers and upon the beach, 
where she remained lying near the town. So far no life 
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had been lost, nor perhaps even jeopardised. That there 
was much excitement is likely. The steamer was, how- 
ever, fast aground, and in not the slightest danger of break- 
ing up; and, after the tide had ebbed, many passengers 
indeed walked ashore. Previously, however, the life-boat 
—one of English build, which had been presented to the 
town—was manned and sent off to the steamer. The boat 
came under her side and took in several passengers. 
Whilst waiting for more she was felt to list heavily to 
starboard, and immediately a sea broke upon the starboard 
quarter, driving it against the steamer’s side, when the 
boat very slowly turned over, throwing the passengers into 
the sea. She immediately righted again, and all but three 
of the passengers were either recovered on the spot or 
came safely ashore. ‘Three, however, were drowned. 

In the whole affair there does not appear to have been 
any carelessness on the part of any one, unless the absence 
of an exact knowledge, on the part of those exhibiting the 
harbour signals, as to the precise depth of water then on 
the bar, be taken as carelessness. So far as the time of 
tide was concerned, there was every reason to suppose there 
was water enough for the steamer toenter. She had often 
entered before at the same hour of tide, and the captain of 
the steamer would have remained outside, notwithstanding 
the signal, had he supposed the water to have been too low 
in the present case. The steamer once having grounded in 
the mouth of the harbour, all that happened afterwards 
was inevitable. Having grounded, she could not obey her 
helm; having lost obedience to her helm, she was carried 
against the pier; having struck the pier, her machinery 
was disabled ; her machinery being disabled, she drifted 
out and went ashore ; having gone ashore, the life-boat was 
properly sent to the rescue of the passengers; the 
life-boat having been sent, capsized under the steamer’s 
side—and this is perhaps the most singular circumstance in 
the whole occurrence. Of course, there is nothing impos- 
sible in overturning a life-boat; yet it is the last thing 
which would have been expected, whilst in the water. The 
boat was not properly trimmed, at the time of overturning, 
most of the passengers being in the starboard quarter; and 
the overturning was so very slow, that some of these had 
risen and were stepping over to the other side when it 
occurred. Reducing the whole occurrence from its proxi- 
mate to its immediate causes, there can be no doubt that 
the death of three passengers of the steamer Prince Frede- 
rick William was occasioned by the capsizing of the life- 
boat. Whether life-boats, which had been thought 
secure against such a contingency, can now be guarded 
against it, must be determined by experiment and pro- 
tracted experience. The protection of human life may well 
enlist, as it is sure to do, the highest order of invention; 
and although there can be no floating vessel which cannot 
be overturned by some amount of force, we believe it to be 
possible to provide, in the construction of life-boats, against 
another such accident as that in question. 


THE ADMIRALTY COAL REPORTS, 
WILL the farce of Aduiralty reports, on the evaporative 
powers of steam coals, never end? Years ago, Drs, Play- 
fair and De la Beche, gave to the Government and the 
world the dreary results of a series of laboured experiments 
on a worthless steam boiler, totally unfit, by the subsequent 
admission of one of the gentlemen, for the purpose in view. 
For years, on the strength of those very ambiguous experi- 
ments, the Government has paid an excessive price for the 
fuel used on board our war steamers. It would have so 
continued indefinitely had not the Newcastle Steam 
Collieries’ Association aroused public and official attention 
by demonstrating, once for all, that the coal of the north 
would evaporate as much water from equal weights as the 
best black diamonds of the principality. More, this could 
be done with as little, or, what is better, no smoke. So, 
too, the Hartleys would bear carriage and atmospheric ex- 
posure altogether better than their Welsh rivals, ‘These 
were new facts ; and great was their significance when it is 
considered that north country coals were quoted at I4s., 
and those from the land of the Cymri at 21s. in the pool. 
The Admiraity despatched two gentlemen to Neweastle to 
look into the matter. They confirmed the above facts 
ina report under date of 19th August, 1858. Thereat, the 
Welshmen burned for competition on Welsh soil, or rather 
on board a steam-tug of some sort, lashed to a dock bor- 
dering on Welsh waters. Now, we are not secking to de- 
preciate the value of the semi-bituminous, dry, and cleanly 
burning Welsh coals. But we never believed them any 
better for the purposes of the British Navy than those of 
the North of England. We doubt if the Welshmen believed 
so either, for when they were prepared to commence their 
experiments, under the observation of Messrs, Miller and 
Taplin, on board the Isabella Croll, they took, according to 
the official report, every precaution to feed the furnaces to 
the best advantage with their own coal, and to place the 
duty of Newcastle coals in unfavourable contrast by feed- 
ing them in a manner which, we will say, is never practised 
at sea with such coals, and which would bring a Northum- 
berland stoker to a state of grief bordering on despair. 
Lest even the good sense of the Welsh stokers should have 
led them to feed the Newcastle coal as it ought to be fed, 
two persons who “ had been chief-engincers in some cele- 
brated mercantile steam-ships” were deputed to attend, 
each on a four hours’ watch in the stoke-hole, to teach the 
stokers how not to do their duty—one of these individuals 
on the first watch having ordered the coal to be heaped up at 
the bridge end (!), and the fires to be pashed as hard and as 
often as possible. Mr. Taplin says in his report :—* During 
this time the heat generated was so intense as to make the 
chimney nearly red-hot. Flakes of burning scales, dis- 
lodged from the outside, descended into the stoke-hole; much 
of it fell upon the deck of the vessel, and some overboard, 
the temperature of the engine-room and stoke-hole being 
at the same time intolerable. The pyrometer in the 
chimney, which had never reached during the experiments 
beyond between 800° and 900°, now had exceeded 1,000°, 
and had ceased to be operative.” Mr. Taplin states that 


the same kind of interference was continued under the 
eyes, and evidently with the sanction of the chairman and 
engineer of ‘the Cardiff Association, until he (Mr. Taplin) 
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protested that, if the eminent chief engineers did not imme- 
diately withdraw, he should consider it his duty to return to 
London and report the transaction to the Admiralty. Upon 
this, and after the best part of all the Newcastle coals pro- 
cured for the trials had been wasted, the stokers were left to 
the guidance of their own humble intellects, and satisfac- 
tory results were obtained from both kinds of coal. All 
that the interested Welsh opposition succeeded in proving, 
in regard to north-country coal, was that the Cardiff 
Association could not, or would not, obtain from it the 
evaporative effect which had been attained at Newcastle. 
Mr. Taplin has evidently given up the investigation asa 
bad job, unless the Admiralty will authorise a series of 
experiments at Woolwich upon a boiler “of the type of 
those most approved in her Majesty’s service.” Now the 
Admiralty must learn that the coal was not made for the 
boilers, but that the boilers must be made for the coal, and 
that, if they have been shown that a high rate of evaporation 
has been effected with a given kind of coal, properly burned, 
they are not to expect a similar rate from the same coal im- 
properly burned. There is now in Woolwich Dockyard an 
experimental boiler, which is, we believe, twenty-nine years 
old. In it all kinds of coal are burned indiscriminately, 
and the stokers are enjoined, in making comparative trials, 
not to endeavour to avoid the production of smoke. When 
we know that all of that substance which renders smoke 
visible is as combustible as pure coke, of what use is a 
trial of coal in which that colouring matter, no other than 
pure carbon, is sent to waste from the chimney top? Ifa 
variety of coal, which would cost the Government but 
two-thirds as much as that now used, can be made to yield 
equal results, had not the boilers in general use in her 
Majesty’s service better be adapted to it at once, rather 
than attempt arbitrary and unnatural results in those now 
in use? That a strong caking coal requires more room 
for the development of its flame than would a dry variety 
like the Welsh is natural; and according to Mr. Taplin’s 
report, the Newcastle boiler had 1:43 cubie feet in the 
heat chamber, and the Cardiff boiler 88 cubic feet for each 
square foot of grate. Should the Admiralty undertake the 
repetition of all the experiments, in suitable boilers, to 
ba set up at Woolwich, we have no doubt that the result 
will be followed by the early and general adoption of the 
north-country coals in her Majesty’s naval service. 


THE COAL-MINERS’ PETITION. 

ONE of the most hopeful signs of the times is the move- 
ment originating with the coal-miners of Yorkshire for the 
improvement of their condition. At a meeting recently 
held near Barnsley, they agreed to a petition to the House 
of Commons praying for legislation in matters relating to 
mining management, and those matters such as go to the 
very root of all the great evils to which, asa class, they are 
subject. ‘They ask for the limitation of their labour to 
eight hours a-day, and that the machinery for raising coal 
shall work only nine hours. If the limitation of the hours 
of labour by statute be good in any case, it must be so in 
the case of the miner. Condemned to a kind of labour 
that takes him away from all the cheerful influences of life, 
and consigned to darkness and filth to crawl along stifling 
passages, to labour in distressed and cramping attitudes, to 

reathe air loaded too often with deleterious gases, exposed 
to the hazard of explosions, or to the casualties of falling 
roofs, is it too much for the coal-miner to ask that eight 
hours of such toil may be accepted as enough for him ? 
If we were to think of the interests of manufacturers who 
need cheap fuel, or of any other of the thousand contingen- 
cies that may hang on the granting of this short miners’ 
day, we perhaps should decline to second his prayer. But 
we are bound to consider the men first, suffer what we may 
in consequence, Eight hours a-day is surely quite enough 
for any man to be condemned to the most unpleasant, the 
most hazardous, and the most toilsome of all labour. With 
the certainty that the granting of this prayer would add 
one or two per cent. to the cost of all productions that 
depend on fire, we should unhesitatingly support it. Hu- 
manity demands that we should. But it seems far from 
certain that the production of coals would diminish by the 
change, or the price be affected at all. Labour pressed 
beyond its just and proper limit is always unproductive, 
and if eight hours be the just limit of the coal-miner’s 
work, it is for nobody’s interest that he should work 
longer. 

The petition further prays that children under fourteen 
years of age should work only half time, the owners to be 
obliged to provide good school instruction for the remaining 
four hours—or, in other words, that the mine shall in this 
respect be put under the same regulations as the factory. 
Unquestionably if such regulations are wholesome in fae- 
tories, they are doubly needful in mines, Benevolent col- 
liery proprietors have long thought so, and will, in common 
with every right-thinking man, support so reasonable and 
wholesome a petition to the Legislature on the part of the 
men. Our observations of the nature and causes of mine 
accidents have led to the conclusion that it is unwise to 
entrust the safety of workmen to the hands of ignorant 
and unlettered men, A mind so untrained can never 
properly estimate the risks of the miner’s situation, or give 
any guarantee for prudent action in presence of the dangers 
of the situation. It is only the alertness of an educated 
mind that is equal toa safe estimate of the dangers of a 
mine and the necessity of caution in the presence of such 
familiar dangers. The safety of the miner is a low motive, 
however, to urge for his education. He is a man, like the 
rest of us, and has tastes and capabilities of enjoyment 
that need culture, in order that their lawful exercise may 
adorn his leisure, and in some measure compensate him for 
his self-sacrificing toil. We have no right to blame him for 
sottishness or brutality if we have never given him the 
opportunity of rising above the sensual and brutal. We 
ought rather to blame ourselves for our apathy, and as the 
smallest recognition of an obligation to take the contrary 
course, to second the wise and prudent petition of the men 
for a change. 

The petition further asks that the adoption of the safety 
cage, and such other scientific appliances as may from time 


to time be shown to be capable and necessary to prevent 





the sacrifice of life, should be made compulsory. Who will 
doubt that the risks of the most dangerous of all our in- 
dustrial pursuits, and yet one that yields to none in its 
importance, should be made as smail as circumstances will 
allow? One would imagine this would spontaneously be 
done, but it is not, as the accidents so frequently recurring 
from the neglect witness. Certainly there ought to be 
means for insisting on such needful precautions. 

Important as are the provisions sought in the petition 
thus far, they, if possible, yield in gravity to the next, 
which is, that a fund be provided (by a tax of one farthing 
per ton on all coals sold) to support the widows and orphans 
of all who may lose their lives in the pit, for the education 
of their children, and for the establishment of a Miners’ 
Home for those who are disabled. We have always 
thought it a most humiliating and unworthy thing to see 
the begging-box go round after every great mining catas- 
trophe, such as the Lund Hill or Tyldesley explosions. It 
is a shocking sight to see widows and orphans made by 
hundreds at once, and to reflect that all such are dependent 
on the cold gifts of charity for their daily bread. If such 
misfortunes were of rare occurrence, or affected smaller 
numbers of people, there might be some excuse for neg- 
lecting all provident care respecting them; but when it 
is known that mining operations cannot be carried on 
without their occasional occurrence, the neglect of wach | 
provision becomes a still more culpable act. There is the 
further consideration that it may be easily, and without the | 
imposition of a perceptible burden on any one, be accom. | 
plished. Ifa farthing per ton would effect the object, and 
we presume the practical men who must have framed | 
the petition are well informed as to what they ask, we | 
imagine no one would dare to weigh against a sacrifice so 
slight the immense benefits that would accrue, It seems | 
to us a very small cost at which to purchase exemption, so 
far as money can do it, from some of the most fearful 
casualties to which honest industry is exposed. 

The present seems a favourable time for the introduction 
of such an ameliorative measure. We are evidently on the 
eve of a great expansion of this branch of our national 
industry. It would be a stigma upon it, indeed, if those 
who realise the great wealth it creates should continue to 
shift the responsibilities of its casualties to the shoulders 
of the charitable and benevolent. They cannot but recog- 
nise the obligation of binding themselves to meet the ca- 
sualties that may arise out of the occupation that creates 
their wealth. The justice of this is so apparent, the scandal 
of the opposite course would be so great, that we are sure 
the mining interests themselves will promote a movement | 
involving so much relief from misery at so smail a cost to | 
themselves. It is very gratifying to see coal-miners taking | 
such broad and just views of their commercial and social 
needs as this petition exhibits ; and we feel it a public duty 
varnestly to support its prayer. Should the Legislature 
neglect it, we shall only have one proof the more how great 
is the need of the intelligent working men of England 
having representatives who can understand the exigencies 
of their position, and can supply the remedies that are 
required, 





LARGE SCREW STEAMERS. 

ON the trial of the Mersey frigate last week, an average 

speed of 13°29 knots of 6,086 ft. per hour were obtained 

from engines of 1,000 nominal horse-power, working for 

part of the time, however, at the enormous rate of nearly 

4,000-horse power. ‘The new class of frigates, in which 

the Mersey and Orlando are included, are the largest in 

the navy, being 300 ft. long, and upwards of 3,700 tons 

register. Their engines are proportionately large, the 

cylinders being 100 in. diameter, with 4 ft. stroke. ‘The 

screw is, in each case, 20 ft. in diameter, the Mersey’s 

being of 29 ft. pitch, and the Orlando’s 32 ft. Gin. The | 
Mersey at the time of her trial drew but 22 ft. 7 in. aft, 
the bottom of false keel being 2 ft. 1 in. below the periphery 
of the screw’s disc. The slip of the screw, according to 
the published reports, was not excessive —its speed, at 
the average of 55} revolutions, beiug 15°8 knots an hour, 
giving about 16 per cent. slip. The great amount of power 
expended is due in ‘part to the comparative bluntness of 
war steamers, both in the bow and stern lines, in part to 
the objectionable proportions of the engines with | 
cylinders of a diameter more than twice the length of 
stroke, and in part to the resistance of the false stern post ; 

the actual amount required for the propulsion of an equal , 
immersed midship section with fine lines and with long- 
stroke, or, on the other hand, small cylinder engines and 
no false stern post, being probably no more than 2,500- 
horse power at the speed attained. The results attained 
with these very large screws are suggestive of a change of 
practice in respect to the construction of swift ocean 
steamers. They show that very heavy vessels may be run 
at high speeds, with screws of moderate pitch, and with 
comparatively little slip. When the periphery of the 
screw’s dise shall have been brought nearer the bottom of 
the keel, so as to obtain an immersion of, say, 4 ft., with 
vessels of deep draught (24 ft.), and when, as we believe 
the time will come, the screw shall be placed behind the | 
rudder, we shall not anticipate more than 20 per cent. slip 
at speeds of 15 knots. It must be seen whether, in very 
large screws, a pitch as coarse as 14 times the diameter will 
do better than when but 1} times that measurement. The 
adoption of such means of propulsion on swift ocean 
steamers, as will not interfere with the use of sails, or rather 
in which the sails will not interfere with the other means of 
propulsion, is most desirable, and will, we think, be decided 
in the substitution of large screws in place of paddles. 
In the present large paddle-steamers any considerable 
spread of sail generally throws one or the other wheel out | 
of water; the power is then expended at an enormous 

disadvantage, to say nothing of the great danger of break- | 
ing the shaft. The screw, on the contrary, no matter how | 
much the ship may roll, is always quietly at work, and | 
doing its full duty in forcing the ship on her way. The | 





results attained with the Malta, since her conversion from 
a paddle-steamer, and the extraordinary runs made by the 
Prince Albert and City of Baltimore, show the ——y of | 
the screw for high speeds. The Great Eastern, w i 


en it 1s 


found, as it doubtless will be, that she cannot be profitably 
run with the amount of power now in her, will, perhaps, 
have her paddle-engines removed, and be driven thenceforth 
by her screw, assisted by sails. Were it not for the ex- 
clusive mail contracts given to many of the ocean naviga- 
tion companies, and the condition imposed by Government 
that only paddle-steamers shall be employed, we believe 
the screw would have already taken its place as the most 
efficient means of propulsion at the highest speeds demanded 
by the postal service. Perhaps no better in itself than 
paddles, it nevertheless admits the employment of an 
auxiliary power—that of the wind—which the paddles do 
not to any considerable extent. In speaking of the use of 
sails at high speeds, we refer to those of from 12 knots 
to 14 knots, above which it is very doubtful if sails 
would be of any advantage, excepting in occasional high 
winds. 
PROGRESS OF ART-EDUCATION. 

CONVINCED of the great national importance of a spread of 
art-knowledge, and having facilities for obtaining precise 
information on this subject, we have made it a matter of 
special study to keep our readers perfectly informed upon 

it, and have not hesitated to state our opinions freely on 

the varying phases it has presented. We are glad tobe able 

now to view the subject from a new stand-point. We have 

lying before us reports of local art-school committees, de- 

tailing very interesting facts, and affording the opportunity 

for instructive comparisons and useful inferences. Weshall 


| take two of these for our present purpose, and shall select 


them mainly because of their typal character. The annual 
report of the Manchester School of Art is an exposé of the 
doings and of the position of the oldest class of art-schools 
in England, the school itself dating as far back as 1842, 
and being second in time of establishment only to those at 
Stourbridge and Worcester, which date from the year pre- 
vious. The Manchester school is perhaps the best example 
of a school of art started and sustained by Government 
subsidies, and retaining that subsidy partially to the pre- 
sent time. The other typal school whose report we select 
for examination and contrast is Warrington, which, although 
so near to Manchester, is a perfect contrast to it in every 
respect. It was established under the new régime, is in a 
small town whose manufactures make no special call on 
the arts of design, and has never been anything but a self- 
supporting school, For the sake of obtaining a perfectly 
exhaustive view of the work effected by both institutions, 
and also that we may see it comparatively, we shall arrange 
the parts we select in parallel columns :— 
WARRINGTON. 

Population of the town and of 


MANCHESTER. 


Population of the city and of 


the district under the instruc- the district under the instruc- 
tion of the school :— tion of the school :— 
Manchester ... 316,000 Warrington 25,000 
Rochdale 29,000 Lymm (say) ... oes 2,000 
Salford ... $6 85,000 Halton (say)... 21. oe 800 
Heywood ... ... 12,000 
a, RO eg 
Kersal Moor (say)... 500 








Stockport ... oo e- 53,000 
Pilkington (say) eve 500 
Droglsden (say) 5,000 

Total ... ... 532,000 a 
i ne we sm. ae Pa 
Pupil teachers 5 Pupil teachers a ae 
Prize students coe eee eee 2 Prize students ace 3 


Total number of pupiis in the central schools during the 
year :—Manchester, 549. The occupations of these 549 stu- 
dents are not stated. Warrington, 150. ‘The occupations 
of the 150 students in Warrington are as follows: Ladies, 
22; schoolgirls, 16; schoolboys, 30; schoolmistress, 1; 
schoolmasters, 2; pupil teachers, 45; clerks, 7; tea dealer, 
1; joiners, 9; cabinetmaker, 1; stonemason, 1; pattern 
makers, 2; wiredrawer, 1; painters,2; teachers, 4; archi- 
tect, 1; blacksmith, 1; packer, 1; porter, 1; printer, 1; 
druggist, 1. ‘otal, 150. 

This statement of the occupation of the students is very 
valuable, as showing the exact incidence of the instruction. 
In asmall place like Warrington, to see this instruction 
distributed amongst 21 different classes in the town, and 


} many of them classes of operatives, is certainly convincing 


proof that the school is doing its legitimate work, and must 
be directly laying a foundation for improved taste in the 
homes of workmen, and in the productions to which their 
hours of labour are devoted. We have no reason to doubt 
that in the Manchester school the instruction is equally 
widely distributed, and equally calculated to improve the 
tastes and develope the powers of the working people. It 
is matter of regret, however, that this is not stated, and 
the more so as the direct bearing of the art-school instruc- 
tion on the productions of the neighbourhood would there 
have been traceable. 

The total number of pupils under instruction has been as 
under :— 


Taught in public schools Taught in public and pri- 





in the city of Manchester vate schools in ar- 
or the district 3,251 rington, Lymm, and 
In the central school 549 OD: nck” ek ae | 807 
In the central school eee 150 
Ps os -. 8,800 Total ... . 957 


Or 1 in 140 of the population Or nearly 1 in 27 of the popula- 
under instruction. tion under instruction. 

We now append a statement of the comparative success 
of the students in each school at the public examinations 
held by the department. This we have no doubt is a per- 


| fectly fair test of their respective merits, as the examina- 
| tions are the same, though conducted by different in- 


| spectors — 
MANCHESTER. WARRINGTON, 
National medallions... .... 2 National medallions ... .. 2 
Medals ... ss 0 coo coo 20 Medals re ee 
Pupil teacherships and prize Pupil teacherships and prize 
studenteitine... <0 sce os 7 studentships... ... s+. se 
Pupil teachers’ prizes ... 32. Pupil teachers’ prizes ... ... 28 


There is only one other thing that we feel called upon 
to state in this comparison, which is, that whilst Manchester 
is reported as receiving a Government grant of £380 for 
masters’ salaries, Warrington gets nothing. 
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Although no statement of the occupations of the Man- 
chester students is given, yet the head-master, in his 
report, gives a gener? al statement, whic h, despite its grand 
style, is valuable testimony of the direct usefulness of | 
the school on the productions of the city. He says :— 

« But are we not doing some practical service to the arts 
of design which can be ‘clearly read even now? To say 
that the rooms of the de signers of Manchester are pe opied 





with the students who have received their education 
within our class-rooms is, I readily admit, but a negative 
testimony to the usefulness of the School of Art. The 





positive testimony—that is, how they are occupied in the 
designing rooms—what art-thoughts are they giving birth 
to and distributing—this is the real testimony required, 
and on this subject I shall presently appeal to you. Mean- 
while the truth is incontrovertible, that among the best 
designers for textile fabrics you find our pupils ; wherever 
art-thought breathes forth its tender and refining influence, 
whether in stone, in wood, in mural decoration, on the 
fictile vessel, or whether given in the malleable metal, there 
you will be sure to find our pupils engaged in places of 
trust, and in places where ideas of beauty are demanded. 
As to the quality of the work they do, its real intrinsic 
value, I do venture upon what I consider a safe appeal 
when I ask you to reflect what has been the growth of de- 
corative art within the last ten years ; and although there 
is much remaining of a gross and altogether worthless 
character, it is obvious eno ugh that we have been gaining 
in the direction of a purer taste, and—what contains all 


possible promise for the future of this taste—the designer 
has begun to have a more active love for the work he is 


engaged upon. 

“Besides generally cultivating the power to see, and 
strengthening the resources of the decorative designer, the 
school has at all times made itself available for those to 
whom the Almighty has given the requisite feeling and 
capacity for the higher branches of art; and this school 
can point to some who, first daring the perilous paths of 
art here, show promise fer national greatness in the prac- 
tice of art.’ 

There can be no doubt, indeed, that 
been lately widening its scheme of instruction, and ex- 
tending its operations in a popular direction. It is unde- 
niable that it is now doing a great and important work. 
Yet it certainly suffers in the comparison we have iusti- 
tuted. Its more youthful neighbour has far outstripped 
it inthe popularisation of art instruction, and has five-fold 
more hold on the population of its district. It has also 
equalled it in the competition for the highest rewards that 
the Government offers to local schools, and nearly equalled 
it in the other substantial evidences of successful instruction 
—that is, comparing medallion for medailion and medal for 
medal. ‘Taking into the account, however, the more than 
double age of the Manchester school, its quadruple number 
of masters, the twenty-fold greater population of its dis- 
trict, and its large Government grant, it has been vastly 
outstripped by Warrington. Manchester may be doing 
well ; but, if so, what is Warrington doing ? 





this Art-School has 


We confess it does seem contradictory that Manchester, 
with its vast population, its untold wealth, and the direct 
interest its manufacturers have in the promotion of art- 
education, should pocket a large Government grant an- 
nually, when its insignificant neighbour can do the same 
work much more successfully without it. We should re- 
commend that the £380 be given to Warrington next year 
and Manchester left to itself, did we not suspect that we 
might thereby be recommending what would be the very 
se Af. dependence and single-minde d devotion to the cause of 
popular progress that must have dictated and sustained 
efforts so successful as those of the Warrington School of 
Art. Whilst, however, we will not wish Warrington the 
very equivalent benefit of a Government grant, we do re- 
ommend Manchester to give it up for consistency’s sake, 
nd for the sake of its own success. 


RAILWAY MATTERS. 
At the meeting of the North British proprietors a dividend at the 
rate of 5 per cent. per annum on the guaranteed, and of 2} per cent. 
per annum on the common stock was declared.—Large expectations 
are entertained from the Hawick and Carlisle line, the success of 
which, after fourteen years of opposition, is now secured ees “ys 
basis. —At the meeting of the Shropshire Union a dividend at the 
rate of per cent. per annum was declared. From the bal ance 
sheet we gb that the net canal earnings for the half-year ending 
Sist of December last were £9,738, and the net railway earnings 
£7,931; total, £17,669.—The report of the Scottish Central recom- 
mends a 54 per cent. distribution, amounting to £27,431. The net 
profits having been £27,072 only, the deficiency of £359 is proposed 
to be made up from the surp ‘lus fund, which will then stand at 
The e xpenditure on capital account during the past half- 
year has been £32,465, including £19,585 on the Denny Branch and 
Denny Extension Railways, and £10,434 on sidings and stations. 
Extensive renewals have been made in the plant at the cost of 
revenue.—The agreement with the Caledoni: ‘ and Edinburgh and 
Glasgow is said to work satisfactorily.—The shareholders of the 
East Sufiolk have approved the construction of a branch from the 
main line at Leiston to Aldborough at a cost of about £40,000,—At 
a meeting of the Scottish North-Eastern the proposed dividends 
were declared on the Aberdeen Preference ae and at the rate of 
4 per cent. per annum on the Scottish Midli and. Compared with last 








24,063, 













year, the increase in the receipts of the past six months has been 
£4,400, with an augme ented ¢ xpenditure of £: , including £1,867 
in items not appearing in the previous i nts. The “throug gh 
tratlic to Inverness was opened in November, but will rec juire a con- 
siderable time to be developed. Strict economy was said to have 
been exercised in working » line, but at the same time a larger 
sum than usual has been laid out in improving the permanent way. 
OTroMaN, From SMYRNA To Arpix.—The report of the directors | 
of this company states that the contractor is prosecuting the work 
with vigour and « lispatch. In St. Ann’s Valley, w here an extensive 
landslip occurred, he has employed men day and night to overcome | * 
that unexpected cause of delay, and has successfully accomplished 
his object. Of the total number of 60,000 shares of which the 


c apital of the company consists, there remain aout ! 
priated, including 0,000 which the directors had be« 
reserve for Turkey, which are gradually being | 

eceipts from the commencement to the 3ist of December last | 
sais to £204,584, and the total expenditure to £175,15%, leaving 
a balance of £29,426. At that date the arrears on calls in E nglend 
amounted to £8,220, and in Turkey to £37,178; but since that date 
arrears of calls to the extent of £19,604 have been paid. The 
necessary arrangements will be made for the company being 


250 unappro- | 
requested to 
taken up. The total 






| sible 


replaced upon the list of the Stock-Exchange as soon as peadiiite 
The report of Mr. G. Meredith, the engineer-in-chief, states that 


| their most active preparations have been contined to the first section 


of forty miles, terminating at Ephesus, with a view of completing 
and opening that portion of the line for traftic at the earliest pos 
period, Ephesus being the centre of an important producing 
district, and a convenient point for receiving and delivering the 
through trattic between Smyrna and Aidin. Upon this portion of the 
line two-thirds of the earthworks are completed. The line, to a dis- 
tance of ten miles, is formed ready to receive the permanent way. 
For the harbour works, composed of three basins and four piers, the 
proportion of earthwork for one basin is nearly completed. Lord 
Ntratford de Redcliffe honoured the undertaking by laying the foun- 
dation-stone of the station at Smyrna, on the 30th of October last, 
ut in consequence of the rainy season no progress has since been 
with this work. The contractor has prosecuted the works 
with satisfactory energy, but the delay, occasioned principally by 
the landslip and partly by the rainy season, has prevented him 
having the works in so forward a state as anticipated. An extraor- 
dinary exertion and a large increase of plant will be required to 
complete and open the line for trattic to Ephesus by the autumn of 
this year. 

Fortn anp Ciype Juncrion.—The report of 
this company states that the receipts for the half-year ending 


made 


the directors of 
the 





amounted to £8,951, and the expenses to 
’ ib il ance of £3,708. To this is added £186 from 
the preceding account, making £3,894. The interest on loans and 





debentures amounted to £1,231, leaving a balance of £2,663, out of 
which the directors recommend a dividend at the rate of 5 per 
cent. per annum on the preference shares, and of 24 per cent. per 
aunum on the ordinary shares, leaving £110 for the next account. 
The increase in the receipts over the corresponding half of 1857 
amounted to £1, This increase has been obtained by an 
additional expe aditure of £341. The loans falling due would be 
renewed at 4 per cent. per annum. 





Soutn WaAtres Mrixeran.—lIn the recent report of the directors 
it is stated that the works of the line had been progressing without 
interruption since the contract with Messrs. Toole and Morris was 
entered into. ‘The western section of the railway from the tunnel 
to the docks would be open for traffic in the autumn of the present 
year. The execution of the tunnel was progressing as rapidly 
the nature of the works would allow. The capital account 
showed that £42,850 had been received, and £510,762 expended, the 
deticiency having been advanced by a coal company. 


as 


ScinpE.—The report of the directors of this company states that 
the prosecution of the undertaking proceeds in such a manner as_ to 


justify their expectation of having the whole of the Scinde line 
completed in the course of next year. The remainder of the per- 
manent way material and a large additional portion of the rolling 


stock has been shipped for Kurrac thee. On the 31st of January last 
a small portion of the line was opened for the use of the railway 
between the landing place, near the harbour, and the workshops of 
the company at the town and camp of Kurrachee. The measures 
hitherto adopted by the Government for working the coalfield near 
Kotree, the upper terminus of the line, have not been so successful 
as to warrant an entire dependence on that source for a supply of 
fuel. The importance and capacity of the harbour of Kurrachee is 
now generally acknowledged. The Secretary of State for India in 
Council has sent instructions for the immediate commencement of 
the works at Kurrachee. The trade of the port and the population 
of the town continue to increase in an almost unprecedented manner. 

The report on the Indus Steam Flotilla states that the trial trip was 
made in the early part of last month, and the result was in the highest 
degree satisfactory. The boat is flat-bottomed, having two engines 
of “12 20 nominal horse- power, and a deck-house which ‘almost covers 
the entire vessel. Her length over all is 200 ft., 
draught of water 1 ft. 10 in. Asa passenger-boat, and with average 
cargo, her speed i is equal to thirteen miles an hour, and with barges 
containing 500 tons cargo in tow she can give an average speed of 
eight miles an hour. Messrs. Ric hardson : and Co., of Stockton, are 
now under contract to deliver at Kurrachee before the end of this 





year six additional steamers, similar to the model vessel, with seven | 
tug-steamers | 


accommodation flats. In addition to the above, six 
and thirty-three cargo barges have been for some time under 
construction at L iverpool, and two of the steamers are packed and 
ready for shipment. One of these vessels was recently tested on the 
Merse *y; her draught was 17 in., and speed in still water averaged 
eight ‘miles an hour, towing four barges carrying 450 tons. It is 
considered that these vessels are not only of the utmost importance 
for the conveyance of the permanent way materials for the Punjab 
Railway, but are well adapted to meet the commercial requirements 
of the countries drained by the Indus and its tributaries. Since the 
report, the contract with the Secretary of State for India in 
Council with this company has been executed, granting, with other 
privile; 
re capits al as may be required to complete the flotilla, in addition to 

250,000 already guaranteed. The report on the Punjab Railway 
states that the construction of the earthworks on the line between 
Lahore and Umritsir had been proceeded with, by means of native 
eontractors, in a highly satisfactory manner, at a moderate cost. It 
is believed that this portion of the line, thirty-two miles in length, 
will be ready for rolling stock in the course of next year. Arrange- 
ments are being made for proceeding g with the construction of the line 
to Mooltan. The directors have, on the part of the shareholders, 
accepted the contract for a line 270 miles in length from Lahore to 
Delhi, traversing generally a fertile, level, and populous country, 
with a large existing tratlic, nearly the whole of which, there is 
every reason to believe, will pass over the Punjab and Scinde Rail- 
ways to Kurrachee. Every facility has been atlorded by the 
Governments of Scinde and the Punjab for the prosecution of the 
undertakings of this company in their respective provinces. The 
i account of _the Scinde Railway shows that £841,735 had 
ceived, and £537,233 expended, leaving a balance of £304,502. 
‘The capital of the Indus Flotilla Company ‘shows that £80,140 had 
been received and £16,819 expended, leaving a balance of £63,321. 
The capital account of the Punjab Railway shows that £465,198 had 
been received and £18,128 expended, leaving a balance of 
£451,970. 

ILtixois CentraL.—The directors state 
working expenses have been reduced from 1,791,231 dols. in 1857, to 
1,419,954 dols. in 1858, showing a saving of 21 per cent. The ex- 
penditure on capital account was reduced from 1,844,576 dols. in 
1857 to 257,425 dols. in 1858. The tratlic has been light from the 
failure of the crops and the commercial crisis. The falling otf from 
the previous year was 317,386 dols. Of this reduction in the receipts 
only 46,229 dols. was on local business. During the past two years 
the shareholders have contributed 5,000,000 dols. in instalments on 
their stock; which has completed the construction of the line, and 
furnished it with engines and cars sutlicient for a large business, at a 


last 

















in their report that the 





cost of about 8,500,000 dols., and have paid the interest upon the 
funded debt, reducing the net floating debt upon the Ist of January 
to 416,167 dols., which was less than the working stock of supplies 





The proprietors, by payments on 
sutlicient to free the com- 
profit from traitic in 


ilued at 550,182 dols. 
their stock, have furnished funds nearly 
from floating debt. There was a clear 
124,618 dols. beyond the working expenses. In two years 
bonds had been cancelled, 459,449 dols. in cash had 
been applied to the interest fund, and the sales of land during 1858 
amounted to 701,155 dols. 

Kisnoss-siire.—The half-yearly meeting was held at Edinburgh 
on Tuesday, Mr. W. Dunlop in the chair. The report stated that 
considerable progress had been made 
works for the construction of the line. Except in a single instance, 
the whole of the landowners had been settled with. With the im- 
proved weather the works were expected to make accelerated pro- 
gress, and, in order to meet the payments to the contractors, calls 
would be made upon the shareholders. ‘The report was unanimously 
adopted. 
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923,000 dols. of 


in the excavations and other 








her beam 38 ft., and | 


ses, the guarantee of 5 per cent. per annum upon such additional | 











Great WESTERN OF CaNnapA.—The report of the directors of 
this company states that the total amount of share capital which the 
company has been authorised to raise is £5,301,369. They have re- 
ceived £4,840,640, and expended £4,803,934, leaving a balance of 
£36,712. The balance of the revenue account, after adding the 
surplus from the last half year, and deducting interest upon loans, 
amounted to £58,612, which is equal to a dividend at the rate of 4 
per cent. per annum on the share capital. The sum of £11,079, 
standing to the debit of revenue in respect of the Desjardins Canal 
accident, had to be deducted trom the £58,612, leaving the available 
balance £47,564, out of which the directors recommend a dividend 
at the rate of 3 per cent. per annum, leaving £3,349 to the credit of 
the current half-year. The large amount of £36,079 had been 
already paid on account of the Desjardins Canal accident, leaving 
outstanding £10,067 of bonds, which would fall due at various 
periods up to 1883, and which would be charged against revenue as 
they matured. That accident would, therefore, cost the company 
£16,146, subject to the addition of compensation in respect of one 
case not decided by the courts. The trafic on the Great Western of 
Canada proper during the past half- year showed a decrease as com- 
pared with the corresponding period of the prec eding year of 
£43,098, or Bm A 17 per cent. ‘The average weekly earnings were 
£8,067, « 10s, 4d. per mile per week. The working expenses, 
pon: wa hey b renewals, amounted to £105,691, or 50°05 per cent. of 
the showing a reduction, as compared with the cor- 
re sponding period of last year, of £27,807, ml to 20°84 per cent. 
rhe report from the engineer stated that the line and works were in 
a sound and satisfactory state. The cost of the locomotive service 
had been reduced by £12,507, as compared with the corresponding 
half-year. The miles run by engines on traflic account had been 
also reduced from 758,300 to 681,56, or rather more than 10 per cent. 
Reductions had also been made in all the other items of revenue 
charges, thus decreasing the percentage of expenditure to the lowest 
rate. The Sarnia extension was opened for trattic on the 27th Dec., 
1808, and one train each way per day had been run upon it since 
that date. The traffic was not expected to be much during the 
winter, but it had more than paid expenses, and was improving. 
The distance from Sarnia to Oswego, by this railway to Hamilton 
and thence by Lake Ontario, was 286 miles against 450 by the cir- 
cuitous route of Lake Erie and the Welland Canal. 

Ramway Marrers iv THe Wesr.—Persons leaving Wells at 
five minutes past six in the morning can now reach London, vid 
Bristol, at ten minutes past eleven, without even changing carriages. 
The time occupied is thus five hours and five minutes; distance per 
rail, 160 miles. This will contrast favourably with the time occu- 
pied by the old coaches in their palmiest and ‘latest days, when they 
quitted Wells at two o'clock in the afternoon, and did not reach 
London till the next morning about eight. Part of the Salisbury 
and Yeovil Railway, from Salisbury to Gillingham (twenty-four 
miles in length), will be opened on or about the Ist of May next. 
The works are now in an advanced state, and the stations will soon 
be finished. The electric telegraph is now being fixed upon the line, 
and in the course of a fortnig ‘ht will be comple ted. This railway is 
at present only a single line, therefore the directors thought it expe- 
dient to have the te slegri aph erected before they opened the line. ‘the 
very wet state of the tunnel about five miles from Gillingham will 
prevent the line between that place and Yeovil from being opened 
s0 soon as was expected. The Exeter and Yeovil line belonging to 
the London and South-Western Railway Company, | which is to be 
connected with the Salisbury and Yeovil © ompany 's line, is pro- 

gressing favourably, ‘and it is hoped that London will be through to 
E xeter by the above lines in the course of eighteen months. 
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TRAFFIC RETURNS 



































Week Miles 

ending open. 18659. 1858, 
Bristol and Exeter..........cccsccees e-- Mar. @ 118 _ 5,200 
East Anglian . Mar. 20 67} — 907 
East Lancashire . Mar. 27 lil 6,310 5,465 
Eastern Counties . Mar. 27 489 — 23,710 
idinburgh and Gla Mar. 20 142 5,628 6,228 
G lasgow and South- We tern. Mar, 26 1833 6,712 6,457 
ut Northern .. ... Mar. 20 283 21,127 21,906 
es er .. Mar, 4654 27,047 26,768 
Lancashire and Yorkshire Mar 289} 23,040 20,580 
London and Blackwall ..............se8 Mar. 27 5} 1,825 1,191 
London and North-Western ..........+ - Mar.27 810 63,544 60,197 
London and South-Western.. .. . Mar, 27 $ 13,721 18,302 
London, Brighton, and South Coast. Mar. 26 2024 12,745 11,908 
Manche ster, Sheffield, and Lincolnshire .. Mar. 27 1734 10,000 9,142 

Manch. So, June,, and } Atictngheen Mar. 2 5 867 8! 
Midland ..... orsereeeese - Mar, 2 6144 33,021 30,157 
Midland Great Weste mn. i Mar. 27 177 3,681 3,900 
Newport, Abergavenny, and Hereford .. Mar. 27 50 1,388 1,106 
North British Mar.,27 149 4,548 4,678 
North Devon _ _ _ 
North Eastern... ’ Mar. 26 736 32,674 32,146 

North London. . — — - - 
North Staffordshire ......ccccsesssses - Mar. 20 233 7,342 «6,151 
Oxford, Worcester, and Wolverhampton... "Mar. 27 94 4,360 3,901 
SE ea dc in cckcnuhenes canteen ar. 27 50 2,795 2,780 
Scottish North-Eastern. . oe in 19 «= BTR «3,485 3,440 
Shrewsbury and Birmingham,, - 29 1,693 1,527 
Shrewsbury and Chester .... oc np © 46 2,959 2,664 
RU TESSUNU 0 6:666000600050006000 000089 » 26 301g 16,557 15,071 
Waterford and Kilkenny oe ecee eevee ovcee Mar, 27 31 445 323 

( -yeeupenes AND FOREIGN. 

Buffalo and Lake Huron .. Mar. 11 161 979 1023 
Grand Trunk of Canada .. Mar. 5 880 8,980 8,943 
Great Western of Canada . Mar. 11 345 8,457 8,156 
Great Luxembourg Mar. 27 122 2,004 954 
Sambre and Meuse... » 68 1,305 1,561 
West Flanders ...... 26 75 77 763 





Furrner Steam Communication wir Amenica.—The Liver- 
pool, New York, and Philadelphia Steam Shipping ¢ Jompany an- 
nounce that one of their steamers, the screw-steamer City of 
Manchester, will sail from Belfast on April 6th, and from Queens- 
town on the 8th, direct for New York, 

GaLwAy Harsour.—A ens has been made to the Admiralty 
by Captain Washington, &.N., Captain Vetch, R.E., and Mr. Barry 
Gibbons, on the capabilities "and requirements of the port and 
harbour of Galway, in Ireland, These gentlemen were ordered to 
report on the questions, whether any part of Galway Bay is capable 
of being made a harbour of refuge, and whether, from its position, 
the local advante ages which it possesses would invest it with claims 
as a packet station. The reporters reply that Galway Bay is, to a 
great extent, a harbour already formed by nature. Its approach 
irom the ocean is well defined, it is easy of access, and free from 
outlying dang It has a width of twenty miles between the 
outer headlands which shelter the bay, while the magnificent natural 


rers. 


breakwater of the Arran Isles stretches across fourteen miles of the 
width, and errests the force of the swell of the Atlantic, leaving on 
either side a navigable channel or sound of some four miles in width, 
well detined by day, and admirably lighted by night. This bay is 
— tive miles in length from the Isles of Arran to the town of 
Galway, and all ——— it is safe as far as concerns the main point of 


ah es ah of refuge—viz., the saving of life. As far as the re porters 


aware no loss of ‘life from stress of weather ever occurred in Gal- 


are 

way Bay within the Arran Isles. That Galway has a claim as a 

packet station the enterprise of the Lever Transatlantic Packet 
ymmpany has satisfactorily demonstrated. It is an established fact 

that large Transatlantic steamers, carrying 300 passengers, have for 





months used Galway as a packet station, have performed their 
voyages with punctuality and safety, and on one occasion made the 
passage from Newfoundland to Ireland in less than six days, the 
quickest passage on record. The reporters proceed to consider, in 
reply to the third query of the Admiralty, what plan should be 
adopted for facilitating the landing and embarkation of passengers 
and goods, especially during the winter months. Into these ques- 
tions of detail, which involve much technicality, it is unnecessary to 
follow the report. 
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NEW WESTMINSTER BRIDGE. 


THERE are few public works—excepting the immoveable clock of the 
new House of Parliament—whose non-progress excites more wide- 
spread interest than those in connection with the new bridge at 
W estminster. It may be that the public, looking to the condition of 
the ruin over which the traffic is still continued, are keenly alive to 
the truth of the adage that delays are dangerous ; but, whether 
arising from this or other causes, the anxiety “to see the new struc- 

ture complete and opened is undoubted, and increasing day by day. 

Never was a new bridge more wanted than at Westminster, and 
never has such a long succession of unfortunate and almost unavoid- 
able delays occurred to mar its progress. According to the least 
sanguine of calculations the western half of the bridge should have 
been opened for traffic last January, yet April beholds the ironwork 
of the new arches still unfixed. Great part of this long delay, 
however, arose out of the tirst contract with Mr. Mare, to which we 
need not further allude, save to add that in this respect the loss of 
time was totally unavoidable. The delay which has since then 
taken place may be in part assigned to the dilatoriness of the late 
Board of Works and the mal-arrangement of the contracts into 
which they entered for the supply of materials, especially with 
regard to the ironwork. In no one case is the delay attributable to the 
eminent engineer intrusted with the construction of the bridge, Mr. 
Page, whose work has always been completed months before the con- 
tractors were prepared to fulfil theirs. 

As possibly some of our readers may not recollect the plan 
on which the bridge is being constructed, and it may sound ¢ Bum 
to hear that half of the bridge is to be built at once and the rest 
hereafter, we will as briefly as possible explain the plan which is 
intended to be pursued. The new bridge, then, will be more than 
double the width of the present mass of stone which now obstructs 
the traffic whether by land or water, and almost the whole of this 
additional width is gained on the western side, next the Houses of 
Parliament. As it was imperatively necessary that the traffic 
should not be stopped while the works were in progress, and the ex- 
pense of a temporary wooden bridge was equally out of the ques- 
tion, Mr. Page proposed to build the western half tirst, open it for 
traiic, take down the old bridge, and build the eastern side in place 
of it. This plan, as the quickest and most economical, was adopted, 
and all the piers and abutments for the western side are now, and 
have been for some time past, complete and ready for the ironwork. 
Some unexplained cause of delay, however, has arisen in connection 
with the delivery of the wrought and cast iron arches, which as yet 
has prevented their being tixed. Mr. Page has taken advantage of 
this interval of time to push forward the piers for the eastern side, 
where the openings in the arches of the old bridge permitted. Some 
of them are perfectly finished, and ready for the bed-plates of 
the iron arches, while others are so far advanced that a few 
weeks more will see them entirely completed. The researches 
of some of the divers, while fastening the wrought iron. tie 
rods of _ piers, show that the new structure has not been com- 
menced a moment too soon. ‘Two or three of the piers of the old 
bridge +. ive their caissons so completely worn away by the scour of 
the tide that the divers can enter the caverns which are worn under- 
neath them to a depth of three or four feet. The marvel is how the 
old bridge could ever sustain such an advanced state of decay, espe- 
cially when we remember the very disadvantageous circumstances 















under which it was built. Yet tin the repair of this miserable 
obstacle nearly £300,0u0. sterling’ has literally been tlung into the 
Thames. Ali the doubtful arches have now been most care- 


fully stayed with timber, and the additional support given to the 
foundations by the presence of the new piers prevents any chance 
of further subsidence. ‘The greater part of the iron arches for the 
western side have been erected and carefully titted together at Messrs. 
Cochrane's works, near Battersea. From ‘these the symmetry and 
noble proportions of the new bridge can be seen at a glane e, though 
of course not as they will appear when spanning the river, and with 
massive granite columns as buttresses between. ‘The spring of these 
new arches will commence at two feet above high water-mark. 
Owing to the peculiarly graceful and almost elliptical curve of the 
arches, and consequently their very thin crowns, it has been neces- 
sary to provide for the security and stiffness of the structure in such 
a manner as would avoid the use of cast iron in the central parts of 
the arches, where the traflic subjects them to constant vibration and 
frequent percussion from moving loads. The arches have, therefore, 
been designed with crowns or central ribs of wrought iron boiler- 
plate, of immense strength and stiffness, whether regarded as ribs or 
girders. These central ribs vary in span with that of the arch. In 
the centre they are 52 ft. long by 28 in. dee p. At either end in the 
three arches they are only 42 ft) long by 22 in deep. Each of these 
spans is of rolled iron from 1} in. “thie k, and all are considerably 
stronger than is requisite to meet any weight which the ordinary 
run of London trattic can ever throw upon them. The full load 
strain of the arches is at the rate of three tons the square inch, but 
all the wrought iron portions of the crown are tested with a com- 
pressive and percussive strain of more than 12 tons to the square 
inch, or nearly 2,000 tons to the square foot. 

Each wrought iron girder is calculated to support 100 tons, and as 
there are tifteen in each arch, the strength of the whole mass is 
made equal to about thirty times the amount of strain which the 
ordinary run of metropolitan trate can ever put upon it. Expansion 
between the joinings of the arches is provided for by pads of vul- 
canised india-rubber placed between. A change in the temperature 
of 50 deg. would increase the length of the centre arch half an inch, 
an amount of expansion which, unless provided against. would be 
quite sutlicient to unsettle the strongest bridge in the world. The 
span between the crown of each arch and the roadway will not ex- 
ceed L ft. Already the removal of the iron arches from Battersea to 
Westminster has commenced, and their erection will be proceeded 
with without loss of time. From their having been carefully titted 
in all parts previously, the work of bolting them to together will 
occupy but a small portion of time, so that by October next the 
west side will be ready for public trattic. The roadway, as in the 
case of new Chelsea Bridge, will be formed of “ buckle” plates of 
wrought iron, over which, in lieu of wood, the usual granite paving 
will be laid. One of the most striking advantages which he new 
bridge will afford over its ruinous predecessor will be fount in its 
width, and, therefore, ample accommodation for the most ex-ensive 

carriage or passenger tratlic. As we have said, the extreme width 
will be ne arly double the width of the present structure—viz., 85 ft. 
The entire width of London Bridge is 54 ft.; Blackfriars, 42 ft. ; 
Waterloo, 43 ft.; and Vauxhall, 36 ft. Southw ark is very nearly 
the same as Waterloo. 

The increased space afforded by the new structure will be divided 
into two footways, each 15 ft. w ide (more than double the width of 
the footpaths at London Bridge), and two carriage-ways, each 26 ft. 
wide. The carriage-ways will be divided by a centre kerb, sepa- 
rating the going and ty trattic, and each will have a distinct 
granite tramway of 7 ft. for the very heavy trattic, as on London 
Bridge. Some of the granite abutments, from behind which the 
iron arches will spring, have already been erected, in order to judge 
of their effect in the works on the Surrey side of the river. It is 
difficult to imagine anything more simple and striking in their noble 
proportions than these columns, The cornices and mouldings are 
just sufficient to give effect to the whole mass, for less ornamentation 
would have given them a cold aspect, while more tlorid work would 
certainly have detracted from thei ir massive simplicity. The granite 
blocks which « ‘ompose these abutments are all from the well-known 
Cheesewring Quarries in Cornwall, and are among the largest and 









finest blocks which have ever been turned out even from those works. | 


Many of them are 14 ft, high and 8 ft. thick, and before being partly 
hollowed from behind in order to lessen the difficulties of transit 
weighed upwards of thirty tons. ‘Lhe neatness and tinish with 
which these ponderous masses have been fitted together in the 
abutments more resembles cabinet work than the masonry for 
one of the strongest bridges across the Thames. Portions of 


the outer ornamental arches of the bridge, with a fac simile of the 
parapet, have also been erected on the Surrey side. 


From these 





parts also the visitor is enabled to ——- to a certain extent the 
effect which will be produced wy e whole. The spandrils of the 
arches are filled with light Gothic tracery ; the open work being 
charged with shields of the arms of Westminster. The whole design 
of these details is bold in the extreme, vet withal so easy and grace- 
ful as to be in perfect keeping with ‘the fine line and curve of the 
bridge itself. In the course of another month or so our readers will 
be enabled to judge for themselves of the effect of some of these 
arches in position, One feature in connection with the new bridge 
is its lightness as compared with other bridges. When completed, 
the pressure upon each pile will not be more than 15 tons, while at 
London Bridge the pressure is equal to 80 tons. On each foot of 
ground the pressure of the new structure will be 2 tons, while in the 
case of London Bridge the pressure is 5} tons. The present West- 
minster Bridge bears upon the ground with a pressure of 6 tons per 
foot, or three times that of the new one. 

The materials of which the new bridge will be constructed are 
45,700 cubic feet of timber used in the bearing piles, 1,600 tons of 
cast iron, and 70 tons of wrought iron employed in the foundation 
of the bridge. In the superstructure there will be 2,600 tons of cast 
iron and 1,500 tons of wrought iron. The piers and abutments of 
the bridge swallow up 165,000 cubic feet of granite and other stone, 
in addition to 21,000 cubic yards of brickwork in Portland cement, 
and 30,000 yards of concrete also in Portland cement. 





METROPOLITAN IMPROVEMENTS 
Ar the ordinary weekly meeting of the Board of Works held at 
the Council-chamber, Guildhall, Mr. Thwaites presiding, 

The Board was occupied during the greater portion of its sitting 
in considering the report of the General Works Committee, to whom 
had been referred, in July, 1857, the subject of the public works 
necessary for meeting the growing requirements of the metropolis. 

On the motion of Mr. Deputy Harrison, it was ordered that the 
report be printed, and the map of the proposed works reduced, and 
copies thereof, together with the report, be furnished to each mem- 
ber of the Board, and that the subject be taken further into con- 
sideration on a future day. 

On the motion of Mr. Legg, it was also ordered that copies of the 
report, and of the map, be sent to the vestries of the metropolis. 

The following is a copy of the schedule attached to the report: — 





SCHEDULE OF WORKS AND IMPROVEMENTS. 
Estimated Net Cost. 
A. Works ORDERED. £ 
The main drainage of the metropolis .. 2,300,000 
New street from High-street, Southwark, “to end of Stamford- 
street. 429,424 
New street from King-street, Covent-garden, to Cranbourn- 
street. = be ee 6 <b on Oe Oe 08 40 41,820 
Victoria- park. approach co re oe 8h 6, 6b 4. 00 08) ws 41,450 


Lb. IMPROVEMENT FOR WilICH AN ACT HAS BEEN ‘Osr AINED. 
Formation of a park at Finsbury oo oe <e 46 oe we 4 
C. WORKS URGENTLY pugueme. 

Reconstruction and covering over main sewers; construction of 
lines subsidiary to main nate and minor works, gullies, 
side entrances, &e... ..  . oo ee 439,752 

D. IMPROVEMENTS OF THE Marnopourras COMMUNICATIONS 
ENUMERATED IN THE RerorT OF THE COMMITTEE 4 Works 
AND IMPROVEMENTS, DATED THE 7Tit OF MARCH, 


216,830 


eat 
2 





59, 
‘Gross cost. 
Formation of new street from Earl-street, Black- 

friars, to Mansion-house oe : he we 
Formation of new street from Bow street and 


1,458,000 .. 891,750 








Long-acre to Cheapside .. o-oo oo 2900,500 .. 1,235,000 
With a branch from Wellington-stre Waterloo 

Bridge, to Carey-street .. 399,000 .. 250,500 
Formation of new street through ‘Gate: street to 

Southampton-row, Russell square... ee 321,600 .. 174,600 
Improvement of Holborn-hill and Skinner- street, 

by a viaduct on the north side 375,000 .. 200,000 





Widening Theobald’s-road and King road, ‘north 
side of Liquorpond-street, forming a new street 
from the north end of Leather-lane to Clerken- 
well green, and continuation to Old-street ee 


771,306 .. 626,980 








And on to the Eastern Counties Railway .. .. 564,000 .. 462,600 
Removal of Temple-bar, and widening the north 
side of Fleet-street and the Strand fora distance 
of 300 ft. west of Chancery-lane.. .. = 121,002 .. 89,851 
Formation of New-street, Commercial- road- “east, 
to High-street, Whitechapel ~~ 168,497 .. 127,464 
€ ‘ompleting the improvement commenced on the 
north side of Newgate-street oe ee 156,800 .. 116,300 
Widening King Edward-street, and making open- 
ing into Little Britain. 40,320 .. 24,570 
The removal of the block of buildings known as 
Middle-row, Holborn os 47,425 .. 46,625 
Widening the north end of Chaneery- lane .. ee 150,000 .. 120,000 
Widening the south end of Park-lane into Picca- 
dilly, and seen tte: South Audley-street into 
Park-lane .. er a ae 201,000 .. 172,700 
Widening the Strand on ‘the north side from 
Catherine-street to Newcastle-street, removing 
Holy well-street, and forming building site, as 
shown on map .. 573,000 .. 425,400 
Forming an entrance “from Spring-gardens into 
St. James’s Park... _- *e -_ 
Widening lower end of Bedford- street, Strand 
as the completion of Covent-garden approach... 27,600 .. 13,800 
Removal of Postern-row, and curtailment of 
enclosure of ‘lrinity-square 132,000 .. 115,800 
New street from Trinity-square to “Tower-street, 
widening and straightening Great Tower- street 
and Easteheap 441,600 .. 300,600 
Removal of houses north end of King’ William: 
street .. ° oe 19,200 .. 12,000 
Widening and improving the junction at Grace- 
church-street, Bishopsyate-street, Cornhill, and 
Leadenhall-street .. ee 424,000 .. 291,500 
Widening and improving Bishopsgate-street 
without and within .. .. 246,400 .. 186,400 
Widening and improving Norton Folgate “+ ee 94,720 .. 67,740 
Improving Fenchureh-street, and cutting new 
street iuto south end of Gracechurch-street eo 580,000 .. 330,000 
Widening and improving Aldgate .. «- .. 210,000 .. 153,000 
Widening Upper and Lower Tnames- streets... 1,360,00) -.. 799,000 
Widening Queen-street, Cheapside, on the eastern 
side - 451,200 .. 302,450 
Ww idening and ‘improv ing St. Martiv’s s-lane, “and 
widening Broad-street, Bloomsbury, and Great 
St. Andrew street .. 253,440 .. 190,740 


Widening Hungerford Suspension Bridge, and 
forming new street to West Strand, Charing- 
cross, with street on the Surrey side of the 
Thames, as shown on the map 624,800 .. 432,210 


Widening Poultry on the north side .. ee 643,600 .. 543,600 
Widening south end of Milk-street, next t Cheap- 

side . os ee 50,000 .. 42,500 
Widening south end of ‘Aldermanbury - oe se 75,000 .. 48,750 
Widening the west end of Jewin-street, Alders- 

gate-street, and the formation of a new street 

into Smithfield . ‘ ‘ 180,400 .. 138,480 
Continuation of Broad-street- buildings into ‘Sun- 

street, Bishopsgate, with new road to Curtain- 

road, Shoreditch 242,880 .. 184,130 
Ww idening of St. John- street, Clerkenwell, on the 

west side 72,000 .. 46,160 


Formation of Thames “embankment, north and 

south, from Westminster to London Bridges, as 

estimated by Mr. Gisborne, C.E..._ .. _ . 
Purchase of the tolls of Southwark Bridge, and 

improving the gradients from Thames-street, 


= 2,000,000 





—amount claimed by thecompany . a +» *300,000 
Purchase of the tolls of Waterlooo “Bridge— 
amount claimed by the company.. .. ee _ «+ *700,000 
Widening High- street, ae from No. 59, 
to Young-street oo ee ve _- oe 40,000 
Formation of a park in Southw ark ee 08 ee - . 129,875 
Total,. «6 o +. + 4£19,815,521 ..£15,674,951 





° The committee express no 0 opinion on n the propriety of these amounts, 
but merely give them as the sums which there is reason to believe would be 
claimed by the companies, 








ROYAL GEOGRAPHICAL SOCIETY. 
Monday, March 28th, 1859. 
Sir R. I. Murcuisoy, President, in the Chair. 


THe papers read were :—1. “ Notes of a Voyage up the Yang-tse- 
Keang, from Wosung to Han-kow.” By Laurence Oliphant, Esq., 
F.R.G.S., Secretary to the Earl of Elgin. With a chart of the 
river, by Captain Sherard Osborn, RN., F.R.G.S., in command of 
her Majesty’s ship Furious—The author commented on the im- 
portance of the voyage of the Earl of Elgin, in a political, commercial, 
and geographical sense, and observed that the ascent for the first 
time of an unknown river for a distance of upwards of 600 miles is 
a great achievement. In the absence of information as to the breadth 
of the river and the nature of its channels, and as someof the 
principal cities were known, and several of the fortified places 
were suspected, to be in the hands of the rebels, it was deemed 
— to proceed with an efficient squadron; accordingly, her 
[ajesty’s ships Retribution, Furious, and Cruiser, and gunboats 
Dove and Lee, were selected for the purpose; the Retribution, 
however, owing to her great draught of water, was left at Kew- 
Shien, about ninety miles above ‘Nanking, and the remainder 
succeeded in ascending the river—overcoming all obstacles in the 
shape of rebels and shoals—to Han-kow. Within the last few years 
the channel of the river up to Nanking is so entirely changed, shoals 
existing where the charts indicated deep water, as to neutralise 
the advantages derived from the experience of former surveyors ; 
nor is this transformation confined to the bed of the river—the same 
occurs with its banks, and former landmarks had either disappeared 
altogether, or so completely altered as to be undistinguishable. The 
direction of the current follows the same law of change, and to such 
a degree, in the opinion of the author, as to render, in our altered 
relations with China, an extended survey highly essential to the 
interests of commerce. Passing the Imperi: list’ fleet, which was 
blockading Nanking, then held “by the rebels, the latter fired on a 
flag of truce which was hoisted, the result of which was the silence- 
ing and partial demolition of their batteries. Continuing the ascent 
and leay ing behind several towns, here held by the Imperialists and 
there by the rebels, the squadron entered the comparatively 
narrowed passage by the eastern and western Pillar Hills; the former 
rising to a height of from 3,000 ft. to 4,000 ft. out of the water, crowned 
with a crenellated wall with batteries—the latter shaped like 
Gibraltar, on a smaller scale, and covered with fortifications,extend- 
ing some distance along the shore, effectually commanding the 
passage, and rendering such a position, in the hands of a European 
power, impregnable. Leaving Kew-Shien, the expedition proceeded 
on their voyage—the hills on the banks rising to a height of 2,000 ft., 
richly wooded—and reached Ta-Ke ang, W there this range winds 
rapidly away in a southerly direction, the river following an 
opposite course, and widening into noble reaches of great dey pth ; 
and a range of hills to the north then commences. Up to this 
point the nz avigation is unattended with any great difficulty, and the 
soundings are regular. Continuing their course, large lakes were 
visible from the masthead on both sides; in summer they are filled 
by the overtlowing waters of the Ta-Keang, and are subject to annual 
inundations. ‘The author here notices the principal towns and 
villages, and the chief features and the character of the country on 
either bank. With the exception of the Tsung-yang river, which 
joins a lake a little above Ganking, all those tributaries marked as such 
in the maps were mere ditches, almost dry in the winter; but here 
the Great River meets a mighty feeder in the Poyang Lake, dis- 
charging into it the whole drainage of the province of Keang-si. 
Throughout the whole length of the voyage to Han-kow the banks, 
and the cultivation on them, retain much of the same character. 
The cotton of the district of Kin-kwoh is celebrated. There can be 
little doubt that the natural advantages Han-kow possesses must 
always render it of great importance in a commercial point of view; 
and it is not easy to estimate the effect which the concentration of a 
foreign community, and the accumulation of foreign capital, may 
produce upon the river traffic generally. 

2. “View of the Great Valley ofthe Yang- tse-Keang, before and 
after its occupation by the Rebels.” By Sir J. br Davis, Bart., F.R.G.S. 
—The author observed that had not Lord E gin's expedition ren- 
dered further details superfluous, he might have occupied the time of 
the meeting with more of his personal experience on the river, as 
high as the Poyang Lake, within no very great distance of Han- 
kow; but he should confine himself to a brief survey of the high 
state of prosperity, and the abundant depth of water existing in the 
Ta-Keang at the time of his visit, as contrasted with the utter 
desolation caused by the rebels and the low ebb of the river, which 
had formed the chief impediment to the progress of our steamers on 
the occasion of the late expedition. The high, sandy, and barren 
nature of the banks now remarked on was a disadvantage resulting 
from the low state of the river; for the aspect of the country on the 
previous occasion, as viewed from the surface of the greatly elevated 
waters, estimated by some at 40 ft. to 50 ft., gave a much more 
favourable impression of the region. The enormous estimates of 
population, as given by Du Halde and M. Huc for Han-kow and 
the two adjoining towns, were manifestly exaggerated ; but if taken 
at less than half, they proved the value of that position as a com- 
mercial mart. It was not so easy to over-estimate the amount of 
desolation since caused by the rebels; but any one who had witnessed 
the industry and celerity with whic h the Chinese repair the effects 
of a conflagration in a large town might feel sanguine as to the 
speedy re vival of commerce and population as soon as there was 
renewed safety to property and person. He anticipated the best 
results from the well-timed expedition of Lord Elgin; it seems to 
have tested with success the good intentions of the Pekin Govern- 
ment, and had established a proper understanding with the insur- 
gents, and shown them the folly of aggressive measures towards our 
ships. If the Court of Pekin were encouraged to strenuous exertions, 
and put an end to this chronic civil war, which has desolated the 
country and paralysed trade, this would be a great common benetit. 
He added that it was only prudent, however, to observe the extreme 
difficulty of predicating anything of a people so diametrically 
opposite in their dispositions and habits. 

An animated discussion followed the reading of the papers, in 
which Sir R. 1. Murchison, a oe ollinson, Mr.Carr, of the United 
States, Sir John Davis, and Mr. Lockhart took part; and in adjourn- 
ing the meeting to April 11, the president said he hoped to see the 
fellows at the house on W ednesday next, on the occasion of his 
second soiree. 














Tue Main Dratnace.—A public meeting is announced to be held 
this evening at the Oxford Gallery, 315, ‘Oxford-street, to discuss 
the metropolitan main drainage scheine, now in process of execution. 

Tue ApmiraLty Coat Rerorrs.—The question as to the relative 
merits of North Country and Welsh coal for steam purposes is no 
nearer a solution than ever, although the official reports of Messrs. 
Miller and Taplin to the Admiralty” have been laid before the House 
of Commons. The position taken by the Welsh some time since in 
challenging competitive experiments with the two descriptions of 
coal appeared so fair and straightforward, that a feeling very gene- 
rally arose that they really believed that their coal was superior to 
that of their rivals—the North countrymen; and it is with sincere 
regret that we have to record that upon the first opportunity for an 
unbiassed opinion being recorded the Welshmen should have so far 
forgotten their interest as to permit unfair advantages to be taken, 
with a view to put forward their own produce in a better light than 
that to which its intrinsic merits entitle it, since the evident effect 
of this proceeding must be not only to throw suspicion upon the 
results recorded as having been obtained with Welsh coal, but also 
to excite general distrust as to whether the Welsh coal is justly en- 
titled even to that share of consideration which has generally been 
accorded to it. Under these circumstances, we shall take the New- 

castle experiments as the most reliable, the Admiralty officials being 
of opinion that there was a more evident desire for the truth to be 
arrived at on the part of the Newcastle Association than on the part 
of the Cardiff Association.—Mining Journal, 
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(Condensed from the Journal of the Commissioners of Patents.) 
Grants of Provisional Protection for Six Months. 


350. JAMES Hosking, Walworth Common, Surrey, “‘ Improvements in the 
manufacture of lamps.”—Petition recorded 8th February, 1859. 

498. Henry BERNOULLI BARLOW, Manchester, Lancashire, ‘* Improvements 
in apparatus for condensing steam.”—A communication from Francois 
Daina, Bergamo, Austria.—Petition recorded 24th February, i859. 

546. Joun Tuomson Carter, Belfast, Ireland, *‘ Improvements in machinery 
for crushing, bruising, and preparing flax, hemp, and other fibrous 
materials requiring such treatment.”— Petition recorded 2nd March, 1859. 

609. James PiLBrow, Tottenham, Middlesex, ‘‘ Certain improvements in, or 
a new method or methods of obtaining and applying motive power, a 
modification of which is also applicable for pumping or forcing liquids, 
gases, and fluids, as also for measuring liquids, gases, and fluids.” 

611. WiLtiaM GEoRGE ARMSTRONG, Newcastle-upon-Tyne, ‘‘ Improvements 
in rifled ordnance and its projectiles.” 

613. Joun Erwoop, Goswell-street, London, and Josep Skertcuty, Ashby- 
de-la-Zouch, Leicestershire, “Improvements in the manufacture of 
glass, sand, and emery papers and cloths, and other similar articles used 
for like purposes.” 

615. Joun Scott Russet, Great George-street Westminster, ‘‘ Improve- 
ments in building ships and other vessels.” 

617. ALFRED Vincent Newton, Chancery-lane, London, ‘“ Improved 
machinery for rolling horse-shoe iron.”—A communication from William 
Watkin Lewis, United States. 

619. Henry Fisner, Birkenhead, Cheshire, ‘‘ Improvements in machinery or 
apparatus for cutting thin sheets of metal into strips, and for tempering 
sheets or strips of metal.” — Petitions recorded 9th Murch, 1859. 

621. James YuILL, Glasgow, Lanarkshire, N.B., ** Improvements in saddle- 
trees.” 

623. Henry Lopes, Liverpool, Lancashire, ‘‘ Improved means of protecting 
ships, batteries, and other constructions or buildings trom the effects of 
projectiles of various kinds.”—Petitions recorded 10th March, 1859. 

625. Joun Coore Happan, Cannon-row, Westminster, ‘‘ Improvements in 
casting mortars and cannon.” 

627. SAMUEL Wueatcrort, Brudenell-place, New North-road, Middlesex, 
“Improvements in the construction of goffering and rouching machines 
in order to render them self-registering and self-indicating.” 

629. FREDERICK CLARKE, Norland-square, Middlesex, “ An improved mode 
of and apparatus for cutting, drying, and preparing peat to be used as 
fuel, or for other purposes for which it may be usefully employed.”— 
Petitions recorded 11th March, 1859. 

631. Jonn CuNLIFFe and Freperick Piecotr, Manchester, Lancashire, and 
GrorcGe MALLINSON, Salford, Lancashire, ‘“‘ Improvements in the manu- 
facture of ornamental woven fabrics 

633. WiLtiaAM Epwarp Newton, Chancery-lane, London, “ Improvments in 
the manufacture of shoes and other coverings for the feet.”—A commu- 
nication from Christopher Meyer, New Brunswick. 

635. Joun Tuomas CarLow, Stavely, Derbyshire, ‘‘ A compound action in 
cage machinery, with the apparatus connected therewith, having a perfo- 
rated shield for saving life and property in theevent of a rope, band, or 
chain breaking, or the engine-nan drawing the cage too high at coal or 
other shafts, where slides are applicable, which said invention is also 
applicable to hoisting or other lifting machines.” 

637. Joun Court, Brompton-row, Middlesex, “‘ Animprovement in nibs for 
gas-hurners,” 

639, James Macwap, Linlithgow, N.B., “‘ Improvements in telegraphing or 
signalling apparatus.”— Petitions recorded 12th March, 1859. 

641. RicuarD ARCHIBALD PRooMAN, Fleet-street, London, ‘‘ An improved 
method of treating wool and other fibres in order to form threads.”—A 
communication from Messrs. Tavernier and Vouillon, Paris, 

643. Tuomas Lignrroot, Accrington, Lancashire, “‘ Improvements in fixing 
colours on woven fabrics or fibrous materials,” 

645. Cuartes Henry Hurst, Victoria-terrace, Royal-road, Kennington 
Park, Surrey, ‘‘An improved wrench or spanner.” 

647. Tuomas Patstone, Birmingham, Warwickshire, ‘‘ Improvements in 
shades or glasses, for gas and other lamps, and in the supports of the 
said shades or glasses.”—Petitions recorded 14th March, 1859. 

649. WALTER Lanoton, No. 14 Wharf, Belvedere-road, Lambeth, “‘ Improve- 
ments in the manufacture of keys and wood fastenings used in construct- 
ing railways.” 

651. Grorce Brut GaLLowaY, Newcastle-upon-Tyne, ‘‘ Improvements upon, 
and in connection with, his former patents, and in the manufacture of 
fuel, and working steam-engines more economically. 

653. WiLL1AM CLARK, Chancery-lane, London, *‘ Improvements in the appa- 
ratus of electric lamps or lights."—A communication from Victor Louis 
Marie Serrin, Paris—Petitions recorded 15th March, 1859, 


Inventions protected for Six Months by the Deposit of a Complete 
Specification. 

656. GrorGe SEyMouR, Golden-square, London.—A communication from 
Hypolite Leplay, Pontde Madron, near Toulouse, France.— Deposited and 
recorded 16th March, 1859. 

667. JoserH Harris, jun., Massachusetts, U.S.— Deposited and recorded 16th 
Murch, 1859. 














Patents on which the Stamp Duty of £50 has been Paid. 

677. Jonn Henry Jounson, Lincouln’s-inn-fields, London.—A communication 
from Louis Bolmida, Sardinia. —Dated 22nd March, 1856. 

680. Henry Brierty, Chorley, Lancashire.—Dated 22nd March, 1856. 

678. Joun JoNES and ALEXANDER CUNNINGHAM SHIRREFY, Glasgow, Lanark- 
shire, N.B.—Dated 22nd March, 1856. 

708. GeorGe Hatten CorraM and Henry Ricuarp Cotram, Old St. Pancras- 
road, London.—Dated 25th March, 1856. 

720. Tuomas Barnapas Dart, Seville Ironworks, Dublin.—Dated 26th 
March, 1856. 

740. WILLIAM FREDERICK THOMAS, St. Martin’s-le-Grand, London.—Dated 

7th March, 1856. 
788. WituiaM Roperts, Millwall, Poplar, Middlesex.—Dated Ist April, 


856. 

964. Davip LLoyp, Ebbw Vale Ironworks, South Wales.—Dated 22nd April, 
1856. 

692. James Ropertson, Ardrossan, Ayrshire, N.B.— Dated 24th March, 
1856. 

705. WILLIAM Forster, Black Dike Mills, Bradford, Yorkshire.—Dated 25th 
March, 1856, 

739. Constant JouFFROY DuMERY, Paris.—Dated 27th March, 1856. 

765. ADOLPHE Gu1DO, Versailles, France.—Dated 29th March, 1856. 

809. FREDERICK WILLIAM Kitson, Leeds, Yorkshire. 

850. ALEXANDER CHARLES Louis Devaux, King William-street, London.— 
Dated 8th April, 1856, 

747. James Harrison, Geelong, Victoria.—Dated 28th March, 1856. 

749. JAMES Harrison, Geelong, Victoria, —Dated 28th March, 1856. 








Notices to Proceed. 
2568. BARTOLOMMEO PREDAVALLE, Hart-street, London, “‘ Improvements in 
producing or obtaining motive power.”— Petition recorded Lith November, 
1 





2599. CHARLES Cowper, Southampton-buildings, Chancery-lane, London, 
“Improvements in assorting and separating combed fibres, and in 
machinery for that purpose.”—A communication from M. Ziegler, Gueb- 
willer, France. 

2603. Henry Storr, Greetland, near Halifax, Yorkshire, ‘‘ Improvements 
in warping mills, or apparatus connected therewith.” 

2608. ELisua Tuomas ArcHer, Bridgefield House, Wandsworth, Surrey, 
“Improvements in hat ventilators, and for appliances connected there- 
with.” —Petitions recorded 18th November, 1858. 

2617. CHARLES FREvERIC VasseRroT, Essex-street, Strand, London, “ An 
improved apparatus for condensing and cooling vapours and liquids,”—A 
communication from Louis Fialon, Lyons, France. 

2619. Wittiam Ramscar and Joun Gray Scort, Manchester, Lancashire, 
‘*Improvements in fire-arms.” 

2621. Henyry Bawey, Golden-square, London, “‘ Improvements in heating 
razors.” — Petitions recorded 19th November, 1858 

2636. CHARLES TomLison, Worcester-street, Wolverhampton, “ Improve- 
ments in stop-taps or valves.” 

2637. CHARLES Cult, Paris, France, “ Improvements in railway-brakes,” 

2638. WitLiam Lxa, Wolverhampton, Staffordshire, ‘‘ A method of lubri- 
cating cocks and taps.” 

2639. RICHARD ARCHIBALD BroomaN, Fleet-street, London, “‘ Improvements 
in the manufacture of dolls, statuettes, figures of animals, and others, and 
toys.” - A communication from A. F. E, Robert, Paris. 

2640. Henry Jorvan, Liverpool, Lancashire, ‘* Lmprovements applicable to 
navigable vessels.” 

2641. Daniey Evans, Chobham Cottages, New Town Stratford, Essex, ‘‘ Im- 
provements in tubular steam-boilers and fireplaces, or furnaces used 
therewith.” 

2645. Hxnry Bopey, Crescent Cottage, Cambridge-heath, and Tomas 
Coorer, Ann's-place, Hackney-road, Middlesex, ‘Improvements in 
plaiting or braiding machinery.” 

. HemaN Garpiner, New York, U.S., “Improvements in the compound 
-—_ hub and wheel for railroad cars.”—Petitions recorded 20th November, 








2649. FRANCOIS ALPHONSE THEROULDE, Rue Caumartin, Paris, ‘‘ Improve- 
ments in obtaining salts and products from the ashes of marine plants.” 
—Petition recorded 22nd November, 1858. 


Dated 3rd April, 1856. 








fordshire, ‘‘An improvement in forge-hammers and in the anvils used with 
ge-h 's and sq 3.” — Petition recorded 23. d November, 1858. 

2663. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, “ An improve- 
ment in cigar cases.”—A communication from G, Scriba, Paris, 

2668. CHARLES Peterson, Lowcliffe Lodge, Isle of Wight, Hampshire, * Im- 
provements in the manufacture of paper cartridges, and in paper appli- 
cable for waterproof purposes.” 

2669. James Syson Nisss, Manor of Aston, Warwickshire, ‘‘ Improvements 
in lighting, heating, and ventilating.”— Petitions recorded 24th November, 
185 





2683. Joze Luis, Welbeck-street, Cavendish-square, London, “‘ A new sort 
of drawers or trousers for ladies or children.”"—A communication from 
Celina Gobert. 

2691. Joun Btituineton Bootu, Preston, Lancashire, ‘‘ Improvements in 
machinery or apparatus for preparing, spinning, doubling, and winding 
cotton and other fibrous materials.” 

2692. WitLiAM Riciiarps, Harpur-street, Red Lion-square, London, “ Im- 
provements in the construction of gas-meters.” 

2693. Prick Gairritus and JonN BRENNAND, Burnley, Lancashire, ‘ Im- 
provements in lubricators for introducing lubricating matter into steam- 
cylinders, and other chambers or parts under pressure—/(itions recorded 
26th November, 1858. 

2710. Grorer CoLLIER and W1Lt1AM Nosur, Halifax, Yorkshire, ‘‘ Improve- 
ments in means or apparatus for the manufacture of spokes for carriage 
wheels, which improvements are also applicable to the cutting of wood fur 
other purposes.” 

2713. Witt1amM Parsons, Bitterme, near Southampton, “ Doing away with 
the smell arising from the melting fat, tallow, &c., and also for an 
improvement in stirring and straining the same."—/’et«tions recorded 20th 
November, 1858. 

2736. Rosert Henry Bow, Edinburgh, N.B., ‘‘ Improvements in railway 
chairs and fastenings.”—Petition recorded 1st Decesher, 1858. 

2760. Groner Sritter, Upper Southwick-street, Hyde Park, London, “ Im- 
provements in knapsacks for military and other purposes,”—Petition re- 
corded 2nd December, 1858. 

2764. GrorGk Epwakp Noone, Hodson-street, Frances-street, Newington 
Butts, Surrey, ‘‘ Certain improvements in machinery for generating gas 
from coal.’’—Petition recorded 3rd December, 1858. . 

2781. Henry Tuomas Yates, Hounds Gate, Nottinghamshire, ‘ Improve- 
ments in the manufacture of boards or sheets when wood sawdust is 
used.” 

2784. WitttiamM Epwarp Newton, Chancery-lane, London, “ Certain improve- 
ments in grain and grass harvesting machines.”—A communication, — 
Petitions recorded 4th December, 1858. 

2825. Joun Euper, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in paddle- 
wheels.” — Petition recorded 9th December, 1858. 

2875. WituiaM Cuiark, Chancery-lane, London, “Improved agricultural 
impl 8."—A ication from Louis Jacques Chateau, Paris. 
—Petition recorded 15th December, 1858. 

2891. WitiiamM Ciark, Chancery-lane, London, “Improvements in sub- 
marine electric telegraph cables or conductors.”—A communication from 
Felix Marie Baudouin, Rue des Recollets, Paris.—Petition recorded 16th 
December, 1858. 

2914. Witt1am E_sert Danpo, Manchester, Lancashire, ‘‘ Improvements in 
apparatus for lowering boats from ships or vessels, and also for raising the 
same as required—Petition recorded 21st December, 1858. 

209. Wituiam CouLeTrt Homersuam, Adelphi-terrace, Strand, London, “ Im- 
provements in floating ‘gridirons’ or stages for repairing ships or other 
vessels,” —Petition recorded 24th January, 1859. 

303. Isaac CLEMENTS, Birmingham, Warwickshire, “A new or improved 
method of manufacturing curtain-rings.”—Vetitioa recorded 2nd February, 




















OI. 

435. Joun James RussEu,, Wednesbury, Staffordshire, ‘‘ Improvements in 
machinery used for heating and welding the edges of the plates used in 
the manufacture of cylinders and other articles,” 

437. JuLEs Seauin, Grande Rue de Gravelle, 4 St. Maurice (Seine), France, 
‘Improvements relating to the employment of moving power arising 
from the tides, and its application to manufacturing, agricultural, and 
other purposes.”— Petitions recorded 16th February, 1859. 

526. JAMES Howprn, Glasgow, Lanarkshire, N.B., “Improvements in 
machinery or apparatus for cutting, shaping, punching, and compressing 
metals.” — Petition recorded 28th February, 1859. 

544. Joun Pie, West Hartlepool, Durham, “ Improvements in the con- 
struction of floating docks,”—Petition recorded 1st March, 1859. 

559. JaMES Newcoms and Joskpu Gwyre Lovett, Bristol, Gloucestershire, 
“Improvements in obtaining and applying motive power especially 
adapted amongst other purposes to the propelling of ships aud vessels.”— 
Petition recorded 2nd March, 1859. 

568. WiLttam Score, Osborne-terrace, Clapham-road, Surrey, ‘‘ Improve- 
ments in the manufacture of sdap.”— Petition recorded 3rd March, 1559. 
635. JoHN Tuomas CaRLow, Staveley, Derbyshire, ‘‘ A compound action in 
cage machinery, with the apparatus connected therewith, having a perfo- 
rated shield for saving life and property in the event of a rope, band, or 
chain breaking, or the engine-man drawing the cage too high at coal or 
other shafts where slides are applicable, which said invention is also 

applica’ 
March, 1859. 

656. Grorer Seymour, Golden-square, London, “ Improvements in making 
refined sugar, and making potash and soda from the residues.”— A com- 
munication from Hypolite Leplay, Pont de Madron, near Toulouse, 
France. 

667. JoserpH Harris, jun., Massachusetts, U.S., “*A new and useful or 
improved carpet sweeper.”—Vetitions recorded 16th March, 1859. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 





List of Specifications published during the week ending 
25th March, 1859. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-oflice order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office, 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of I’atents. 





Ciass 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

2111. T. Vicars, sen, T. Vicans, jun., T. AsuMonry, and J. Suri, Liverpool, 
‘Consumption of smoke in moveable furnaces or chauffers Jor heating 
bakers’ and other like ovens.” —Dated 18th September, 1858 . 

This invention cannot be described without reference to the drawings. 
2124. A. M. Perkins, Francis-strect, Gray's-inn-road, London, “* Surface con- 

densers.” —Dated 21st September, 1858. : 

The patentee, by his present invention, is enabled to employ wrought iron 
tubes, which are cheaper and stronger than copper tubes, and at the same 
time to avoid leakage, by fixing them in a secure and permanent manner, 
he employs upright pipes of wrought or cast iron, pairs of which are con- 
nected together by a number of horizontal wrought iron tubes, whose ends 
are screwed and tinned or soldered, and are screwed into tapped holes or 
sockets on the sides of the two upright pipes, which holes or sockets are 
also tinned or soldered. Both ends of each horizontal wrought iron tube 
may have right-handed or left-handed screws, or one end may have a right- 
handed screw and the other a left-handed screw. They may be screwed in 
hot, or may be heated after they are screwed in, and in some cases one or 
both ends may be simply tinned or soldered without being screwed. Zine 
or other fusible metal or alloy may be substituted for the tin. He then 
applies a trough or other means for conducting water over these tubes in 
small streams or jets, so that the evaporation of the water may keep the 
pipes sufficiently cool to condense the steam inside. In applying the con- 
denser to a steam engine, one of the upright pipes is connected to the educ- 
tion pipe of the engine, while the other upright pipe is connected to the 
air-pump. He also, sometimes, places a small stop or partial partition at 
one end of each of the horizontal tubes at which the steam enters, in order 
to cause the condensed water to flow out at the other end. These condensers 
may also be completely immersed in water, when a sufficient supply of 
water is available, or they may be placed inside a chamber or condenser into 
which the steam is admitted, and the water may be caused to flow through 
the tubes. The position of the tubes may then be varied, as it is not then 
necessary that the a iron tubes should be horizontal. The tubes may 
be galvanised or if desired (other than where they are fixed at their 





ends) to protect them from oxydation, 


2655. Wi.t1aM Henry Dawes, Bromford Ironworks, Westbromwich, Staf- 








2133. R. and W. Forp, Perth, N.B., “ Smoke consuminy by means of a 
reciprocating or reversing sire.” — Dated 24th September, 1858. 

According to this invention the furnace or fireplace under boilers used for 

generating steam or heating water, or other boilers, is divided into two 


compartments by means of a division wall or partition, This partition is 
placed on the level with the grate or bars of the furnace, reaching up to, and 
touching the bottom surface of the boiler. In this partition a passage or 
opening is left to allow the smoke to pass from one compartment to the 
other. The passage left as above is close to the front of the furnace at the 
back of the furnace door, and the lower surface thereof is on a level with 
the bars The size of the opening or passage is not to exceed more than 
one-third of the area contained in the flue leading from the furnace to the 
stack. Each compartment is furnished with a separate furnace and damper 
at the back end of the grates or furnaces (if not practicable to place the 
dampers at back end of furnaces, they can be applied at the extremity of 
the boiler), At the opening left in the partition or division wall, provision 
is made for the admission of atmospheric air from below, by means of small 
bars, or a perforated plate. The supply of air is ragulated by a shutter or 
door underneath. The furnaces or compartments are charged alternately, 
and the damper in connection with the chamber into which the fresh or 
green coal is introduced is shut down, thereby preventing the escape of 
smoke to the chimney. The smoke or gases emitted or generated from the 
fresh or green coal are retarded on the way into the other fireplace by the 
size of the opening in the division wall, and from confinement to an extent 
in the furnace, attain the necessary temperature, which compels the gases 
to unite, and gradually lessens the bulk of the smoke, which, as it now 
moves through the opening in the partition, is mixed with a quantity of 
atmospheric air, when it ignites and passes over the other fire, burning with 
great rapidity, and yields a large extent of heating power. The consuming 
of the smoke is thereby completely obtained.—Not proceeded with. 

2144. E T. Wrient, Wolverhampton, “* Apparatus for preventing the explosion 
of or injury to steam boilers through deficiency of water.”—Dated 2th 
September, 1858. 

This invention consists in connecting a water buoy or float in the steam 
boiler with the furnace door, or with a door opening into the furnace, so 
that when the water in the boiler falls below a given level, the said door is 
opened. By the opening of the said door cold air is admitted into the 
furnace, whereby the boiler is cooled, and the draught through the fire to a 
great extent suspended. The overheating and consequent danger of ex- 
plosion of the boiler is thereby prevented, and the attendant on proceeding 
to fire, is warned of the state of the water in the boiler by the open door. 
This invention cannot be completely described without reference to the 
drawings. 

2138. H. M‘Grapy, Bridge-street, Blackfriars, “ Construction of fues, boilers, 
and other Surnaces, and in certain appliances thereto.” — Dated Wrd Septem - 
for, tens. 

The inventor forms a bridge at the extreme end of the furnace, which 
may be called the flame-bridge ; nearer the furnace mouth is another 
bridge perforated with a number of ports or passages through which the 
flame rushes; a third bridge stands a little way from the last-mentioned 
one, nearer to the furnace mouth, which may be called the fire-bridge, over 
which the flame plays in passing through the port-bridge. Passing across 
the front of the furnace mouth, under the plate, is a tube or pipe fixed 
transversely to the direction of the furnace, and having a number of small 
apertures which are opened and closed by a shutter. This tube, bending in 
a direction perpendicularly to its length, opens into and is connected at each 
end with two other tubes which pass alongside the furnace, and terminate 
each in a chamber beyond the flame-bridge, so that when the apertures of 
the front tube are open, the air rushing in will pass along the last-mentioned 
two tubes and discharge itself into the flame at the flame-bridge.—Not pro- 
cceded with. 

2142. P. Pickerine, Danzig, Prussia, “ Atinospheric engine,” —Dated Mth Sep- 
tember, 1858, 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

2147. R. Bopmer, Thevies-inn, London, “* Apparatus for preventing explosion 
in steam boilers.”— A communication.— Dated 2th September, 1858, 

This invention consists in the adaptation and arrangement of a tube made 
of copper or other suitable metal or material, and of sufficient length to 
give the requisite amount of expansion necessary to actuate a depressing 
lever when the escape valve requires to be opened 
2150. G. L. Funver, Lombard-strect, London, “ Steam engines.”—Dated Mth 

September, 1853. 

These improvements consist in such a combination of steam chests or pas- 
sages and steam valves as to enable two or more cylinders working, or having 
cranks working, at different angles to one another, and being in other re- 
spects of any of the usual forms, whether vibrating or fixed, and of like or 
different diameters, as also having valves of the usual or any other con- 
struction, to be worked as may be required, either jointly at their full 
powers, or on the continuous expansion system, wherein the steam admitted 
to the first of the series afterwards forms the supply to the others, thus 
giving to two or more cylinders, so arranged, as extensive a power (or nearly 
so) of expansion as could be attained in a single cylinder with a stroke equal 
in length to the sum of the strokes of such cylinders, and at the same time 
leaving their joint actual power intact. And such improvements consist 
mainly in forming separate, or dividing the steam passages or chests for the 
valve openings to the tops and bottoms of such cylinders individually, but 
common as regards the tops and bottoms of the series respectively, and then 
arranging an expansion valve or valves common to the whole to govern the 
whole supply. The improvements also comprise the working of the above 
expansion valve or valves, so as to render the same applicable to the purpose 
required, by enabling the cutting off of the steam from the different ends of 
the cylinders to be independent, and thus to permit of the rate of expansion 
being extensively varied while the engine is at work, 














Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, SC. 

2102, C, Haviry, Birmingham, “ Onnibuses, cabs, railway carriages, wagons, 

and other similar vehicles.” —Dated 17th September, 1858. 

This invention consists, in the First part, of constructing omnibuses, cabs, 
railway carriages, wagons, carts, and other similar vehicles, with a lower 
centre of gravity than hitherto, and of forming a separate compartment on 
the roof of (or underneath) the present carriage. The invention consists, 
Secondly, of modifications of the springs, axles, wheels, and other parts of 
carriages. In the springs, by employing a hook, scroll, ringlet-curl, fusee, 
double spiral, spiral C, double C, screw worm, corrugated, serrated, and 
other sinuous shapes, so as to decrease their length (lineally, but to increase 
them vertically), and still retain their elasticity, and employing them to act 
by compression, or by extension, or by both. Also, of employing compound, 
single, double, or treble purchase springs, by means of which the body of 
the carriage is retained more nearly at a permanent (distance) parallel from 
the road or rail irrespective of load, and of fixing such springs between the 
crank and spokes of the wheel, upon and by means of supplemental dwarf 
axles within and radiating from the main axle cranks. Of employing 
vibrating wheels, and also constructing the wheels with a metallic nave, in 
such manner that they are attached to the axle cranks direct without the 
intervention of an annular collar on, and solid with, the axle. Of curving 
the axles fore and aft, either diagonally or horizontally, and inversely to 
their lengths, in such manner that the cross-tree and pole-butt or shafts 
shall vibrate vertically down close to or below the axle, without being liable 
to come in contact therewith, and a certain method of piling the cross-tree 
(draw bar) of the fore carriage of a series of thin straps of timber or steel 
plates, separately or conjointly, having tortuous or sinuous spring ends con- 
nected direct to the axles to be substituted in lieu of and to answer for 
lateral prings. Of employing inclined hydraulic or ratchet wheel vibrating 
pressure plates in the hollows of carriages to allow the axles to recede within, 
in lieu of collision with the body when heavily laden. Of the use of 
hydraulic apparatus of peculiar construction in lieu of brakes for bringing 
up vehicles, or for giving an auxiliary motive power thereto. This appa- 
ratus (the last part of the invention) consists partly of plates of meta 
slightly inclined above the surface of the floor or other part, which, on being 
pressed down by the foot or otherwise, depresses a tube of vulcanised india- 
rubber or other suitable material in or in communication with a cistern of 
water, which forces water or oil into a cylinder, and there exerts force in 
the same manner that it does in an hydraulic press, which is applied in 
various ways to the wheels to retard or drive them. 

2131. J. Tyssnn, Rotterdam, ** Indicating the speed of ships.” —Dated 22nd 

September, 1858. 

This invention consists of an apparatus to be fitted to a ship to show 
inboard the speed at which the ship is passing through the water, The in- 
ventor fits on the axis of a three-bladed screw, which is placed outside the 
vessel, a wheel inboard, which wheel gears into one or more wheels, and 
causes the last in a train to make, say, one revolution when the vesvel 
is progressing at a certain rate, say ten knots an hour, which revolution is 
shown upon an indicating dial.—Not proceeded with, 

2141. J. Wiuson, Sunderland, “ Floating docks."—Dated 23rd September 

1858. 

For these purposes a floating vessel of the desired size is constructed, and, 
by preference, with parallel upright sides, the ends being at right angles to 
the sides, or otherwise, there being a grate or grates at one of the ends, It 
is preferred to construct the bottom uf wood, strongly framed r, 
though iron may be employed, or a combination of w and iron. In 
constructing the sides they are each made hollow, with upright partitions, 
to separate the space between the two walls of each of the sides into several 
compartments, Provision is made for communications or water-ways being 
opened from one compartment to another, together with suitable valves for 
closing any or all the water-ways or passages, so that water may be run into 
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Aprit 1, 1859. 

















It is preferred to divide the hollow interior of each side with 
one or more horizontal partitions, the upper horizontal partition on each 
side forming the floor for an engine-room and workshops. Provision is 
made for preventing water coming into the upper compartments or engine- 
rvoms and workshops, in order that these hollow compartments may con- 
stantly serve as a reserve to float the dock, although otherwise fall of water. 

A steam-engine, or engines and boilers, ’ with suitable pumps, are to be 
erected at, and fixed in, each of the sides of the dock, with apparatus for 
steaming timber, the engines also working the sawing and other machinery 
in the workshops and dock when not used for pumping the water out of the 
dock or from the compartments at the sides and end of the dock, One end 
of the dock is also constructed hollow and divided into compartments, with 
water-passages and valves in such manner as thereby to be enabled to 
adjust (by the introduction of water into more or less of the compartments, 

the level of the bottom, notwithstanding an excess of weight being at any 
time at one end of the dock ; and a like provision is made for adjusting the 
level of the bottom of the dock by means of water being let into more or 
less of the side compartments, so as to compensate for any excess of weight 
towards one side. A travelling crane is constructed fore and aft the dock, 
80 as to be worked by steam or by manual power, and, when desired, shears 
are also applied, and the same may be arranged to travel on rails fixed in 
the door, 


any of them. 











Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with P r'e= 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 

2047. W. Nimmo, Manchester, ‘‘ Weaving checks in Dated Oth 

September, 1858, 

According to this invention the warp is arranged in a loom as heretofore, 

according to the size of the check to be woven. The same weft is employed 

for weaving the thicker stripes or r tape sas is used for the weaving 


power looms,” 











other parts of the fabrics. The peculiarity of the invention consists in 
arranging a power loom in such manner that from time to time 
cause a greater number of picks of the weft to be thrown into a 
length of fabric than at other times. The fabrics may be plain, twil 
figured. The manner of from time totime changing the speed of the 

up of the fabric, as to obtain the desired check, may be gre: 

and the relative quantity of weft put into the stripes or tapes 

fabric, and the other portions of the fabric intermediate of the stripes or 





d, or 
take- 


80 








tapes may be greatly varied according to the effect desired to b obté rine. 
The inventor uses any suitable pattern surface or counting apparatus to act 
on or with the take-up of the loom, so that during the time of weaving a | 
stripe or tape across a fabric, the take-up of the fabric shall for a time be | 
| 
| 











rendered slower than at the time of weaving the other parts of the fabric, 
and according to the greater number of shoots of weft it is determined shall 
be introduced into the stripe or tape across a fabric over what is thrown 
into the other parts of the fabric intermediate of the stripes or tapes « 
the fabric. — Not proceeded with. 





LCTOSS 


2052. J. Knows, Bolton-le-Moors, Lancashire, ** Machinery for preparing | 
cotton «nd other fibrous materials,’ Dated Lith September, 158 
This invention consists of an improved stopping motion applicable to all 
the machines used in preparing cotton and other fivrous materials, and that 





are fed or supplied with slivers or rovings by means whereof such machines 





may be iustantly stopped, when one of the slivers or rovings breaks or 
otherwise ceases to be supplicd. The patentee claims the application of 
differential wheels to the stup motions of machines used in preparing cotton 


and other fibrous materials. 
2054. JH. Jounson, Li ielda, London, 
comimunication,— Dated loth September, 1858. 
This invention relates, Firstly, to a peculiar construction and arrange- 
ment of the card-actuating cylinders employed in jacquard mace ee 
Secondly, to an improved mode of changing the position of the cards on t) 
cylinder. Thirdly, to a mode or method of allowing for the long itudinal 
expansion of the ards; and, Fourthly, to a system or mode of adjusting 
the ends of the needles to the expansion or contraction of » cards, 
According to this invention, the cylinder, which is four-sided, and resembles 
in external appearance the ordinary cylinder, with the exception that the 
holes are rather smaller, remains stationary until trundle or 


woln's-ini 


‘ Jacquard machines."—A 














the 















wheel on the end thereof has made a revolution by, say, four successive | * 
movements ; such trundle being capable of moving independently of the | 
cylinder, ‘This trundle is carried by a hollow spindle, within which works | 
the solid spindle of the cylinder, ‘The hollow spindle carries a pair of bevel | 
pinions inside the cylinder, which pinions gear each into four other pinions | 
respectively carried by the stems of four card pins at each end of the | 
cylinder, These pins are all placed eccentrically on their axes, so that as | 
the latter revolve by the rotation of the trundle shaft and gearing the pins | 
will change their positions, the holes in the eylinder through which they | 
pass being sufficiently large to allow of such displacement, As those pins | 
carry the cards, it follows tt vat the latter will have their position changed 

four different times on one face of the cylinder, each change bringing into 

action a fresh set of pattern holes in the card, which is provided for that 


purpose with four sets or ranges of holes, so as to enable four strokes to be 
made from each card in place of one, and, consequently, effecting a saving 
of three cards to every one employed. The longitudinal expansion and con- | 
struction of the cards is allowed for by making one of the pin-holes of an 

elongated form in the direction of the length of the card, so that the card | 
will be free to expand and contract, and still lie perfectly flat upon the face | 
of the cylinder. The ends of the needles are adjusted so as to suit the cards 

when expanded or contracted, by passing them through 


























guide board com- | 
posed of a number of separate pieces arranged longitudi lly, or endtoend, | 
. a grooved metal frame, and placing between each piece strip of india- | 
rubber or other clastic material, so as to enable the several pieces to be | 
brought nearer to or from each osher by the aid of adjusting screws placed | 
at each end of the frame.—WNot proceeded with, | 
2058, D. CHEETHAM, eesee ges {pparatus for preparing Jor YU 
and spinning cotton, wool, &e."—Dated Wth September, 1858 =i 
This invention relaten, Firstly, to an arrangement of rollers used in | 
drawing frames and other preparing and spinning machinery, and consists | 
in raising the centres of the front pair above those of others ; and by this 
arrangement the peso sg enabled to employ a top roller of larger 
diameter, which will serve a weight in itself, if desired. He Oo, in like 
manner, raises the level of “the back pair. The next part of the invention 


rollers. the 


hereon, 


rmediate 
resting 


the 
axes 


Int 
and 


consists in weighting 
weights above their 


This is done by placin 
To these weights he 





ee 
joints | 





levers, by which they may be raised. The next part of the invention refers 
to that apparatus termed coilers, and cor cam, after it 
has revolved in one direction, to turn in the other, a traversing motion being 





The 
carding engi 
eccentric ¢ ‘ 
ing part back, so as to keep itin contact 
part, whereby the concussion, which 
onnecting parts become worn, is divided 


imparted to the delivery. 
motion of the 
between the 


ntion 
the 


at the same tim: 
refers to the doffing 
application of a spring 
the purpose of bringing the connect 
with the crank-pin or analogous 

ordinarily takes place when the 


in 





comb, for 








2064. J. M. Courravnp, Braintree, Essex, ** 8 apes, aveophanes, &e."— | 
Dated Vth September, 1858. ‘ 
This invention consists in | the surface of the fabrie to be | 

* cleared " in contact with another part thereof, or of a si r fabric, and 

















then separating the surfaces by the followin angement mac} 

Upon a suitable frame the patentee mounts two rollers cloth d w th , 
rubber ; the bearings of one roller are fixed, while the bearings of the other 
are free to move towards and from the fixed bearir a Weight, s| ring 
other contrivance is employed to keep the rollers towether, Onc a er is 
driven, while the other revolves by frictional contact. He connects the 





driven roller to enable 


reversed, when 


axis of the 
to le 


versing 
rotation of 


gear to 


the 
the roll 


eTs 


necessary, 



































them being coupled together by toothed wheels on their outer extremities, 
one of which wheels gears into the driving wheel of the sand roller, which 
is so proportioned as to insure an uniform rate of motion. A fourth roller 
is employed to hold the warp in its proper position, when the next or still 
beat is raised or lowered, to adapt it to the particular class of goods which 
are to be manufactured. Motion is given to the sand wheel and warp rollers 
by a ratchet proceeding from the slay boards, acting on a catch wheel and 
pulley, kept steady by a weighted strap. On the axle of the catch wheel 
the a pinion aring into a toothed wheel mounted on a fixed stud or 
xis, and carrying a pinion which gears into and drives the toothed wheel 
on the outer end of the sand roller, the adjustment being such as to give 
one sneck in the catch wheel for each pick in the piece. A single weighted 
lever suffices to keep the beam steady and the warp tig! By this arrange- 
ment the heavy weights formerly employed are dispensed with, while more 
regular and better work is produced by the loom. The second improve 
ment in looms consists in the addition of a measuring apparatus. On one 
end of the uppermost warp roller there is a worm, which takes into and 
drives a worm wheel on the axis of a pinion of ten teeth, ge , 
wheel of one hundred, on the axle of which is a pointer traversing a dial- 
face divided into quarters, one revolution being the measure of a piece. 
R. Lakis, Ardwick, Lancashire, and J. Wats, Manchester, ** 8 
"Dated 1th September, 1858. 
ments in spinning mules and other such machines as afore- 
st, in an improved mode or means of causing the dri 
time when 
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2086. pinning 

mules, dec. 
These imy 
d consist, F 
strap to be parti ully traversed on to the fast pulley, at the 








the 








friction cones used for backing-off are taken out of contact with each other, 
and of regulating the time of the strap remaining on the fast pulley. 
Secondly, in an improved apparatus for varying the speed of ‘4 backing 
off. The patentees attach to the driving-friction cone of the bac ck ing-olf 
motion two concentric spur wheels of different diameters, either of which, 
as required is driven by one of two pinions of inversely corresponding 
diff rences in diameter, so that as the larger wheel is driven by the smaller 
pinion, or the sinaller wheel by the larger pinion, the speed is varied 
accordingly. Thirdly, in attaching a cam to the faller shaft to act on one 
end of a lever co nec ted to the counter faller finger, so as to regulate the 
| motion given from the counter faller for governing the winding-on. 





Fourthly in the application of a spring or weight to the pulley on which 
the cord or strap for regulating the winding-on moves, for the purpose of 
keeping the cord or strap at an uniform tension. And, Fifthly, in an im- 
provement in the self-acting mules known Robert’s mules, so that 
during the outward run of the carr the driving strap niay be traversed 
from being partially on the fast and partially on the loose pulley to be on 























the loose pulley only, without the intervention of the « shaft. ‘The im- 

provements cannot be described without reference to the drawings. 

2009. C. FL. Vasserot, Essex street, Strand, London, “ Apparatus for 
dressing and Jinishing Jabrics."—A communication.—Dated ith Sep- 
tember, 1858, 

The object of this invention is to effect the dressing and finishing of 


fabrics by means of machinery, and this consists of a frame raised upon 
proper bearers, Over this frame the fabric to be dressed or finished tray 
on rollers ; supported on the f », and raised so as to be above the fabric 
is a reservoir stretching from side to of the frame. This 
reservoir is tria lip; 
within this vessel the 
fabric ] 








side 





lar in section, tapering at the bottom so as to forn 
for finishin 
by a rach 








s contained the preparation or liquor 
le, padded with leather, and acted upon 
flow of the 




















lever, regulates th« liquor as it passes throug h slits on the 

of the reservoir. Immediately in front of the lip of ti i 
brush roller, made of wood or other material, and rendered 

surface being studded with stiff bristles so as to distribute t] 

drizzling shower on the fabric passing underneath. The is then re 
ceived by the beetle, which is a red stretching i side of the 





is caused to 
each end, of an Ss 


beetle-roller, and equal to the width of the cloth. 


rike or vibrate by means of two bent levers, one at 
















form; one end of each lever is fixed to the beetle, the other end is free ; 
its centre is fixed to the frame, so that it may oscillate backwards and for- 
wards, carrying the beetle with it; this os cillation is produced by the free 
end of tl rs playing cach on the periphery of a wheel on which several 
studs are , 80 that when the end of a iever comes on a stud, the other 
end with the beetle is caused to jerk back, and a spiral spring projects it on 
the beetle-roller with a sharp blow. By means of toothed gear in a 

gmental rack the motion of the beetle is kept uniform. For dressing 
lin en or cotton fi ibrics the patentee suppresses the bectle, and substitutes a 


having first — 
which ar 

The machine is put in 
of the 
of bands, 


1 pair of copper rollers (hollow), so that the material, 
the dressing solution, caused. to pass between the two rollers, 
heated by steam, and is by them pressed and dried. 
motion by me chain passing round pulleys mounted on one 
rollers, and t motion is conveyed to all the other parts by mean 
toothed gear, or any other similar contrivances, 

A. Leicester, “ Looms | 


1858 








s of a 





2109 TURNER, for weaving.”— Datd 


18th Sey 





of improvements in looms for weaving 
‘ the shuttles used in weaving narrow "fabrics, and 
grooves of which the shuttles work’ Inv 


This invention 
mode of constructing 
planks, batte n, or slay in the y 











narrow fabrics oms of tie ordinary kind, the shuttles are caused to 
work in grooves made in the face of the planks or batten, and in order to 
balance the shuttles, and cause them to work properly in their grooves, 
they are made in length considerably more than double the width of th 


fabric intended to be produced. This length of shuttle is required to insure 
that the ends of the shuttles shall enter the grooves prope as they are 
traversed to and fro through their st The patentee has found that by 





ids. 


increasing the bearing surface of the grooves, aa making the shuttles oe 
it the same, the shuttles may be considerably reduced in length, and the 
less than double the width of the fabric is sufficient for the length of the 


shuttles, By thus reducing the length of the shuttles he is enabled to weave 
a greater number of piece r of wider widths within a given space than 
heretofore ; consequently space is economised, and by reducing the length 
and weight of the shuttles they may also be driven at greater speed than 





















heretofore, as when long and heavy shuttles are used it is necessary to 
reduce the speed, otherwise the momentum of the parts would cause them 
to rebound and injure the work or destroy the machine 

Hi rk, Khode Island, U.S., ‘* Calico printing roll d 



















21% Newmnan-street, Oxford-street, Lr m, ** Converting all 
of chemicals, into Form to resemble horsehai Dated 

The time for filing the specific: atic mn of this invention has been extended 
Lord Chance ilo wr, and the document cannot, therefore, be inspected 
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AL 





DROOMAN, Flect-stre London, “ Luprovenents in pi 
pile sub and in machinery employed therein.” —A communi 
This invention consists the manufacture of a new kind of 








particularly carpets, whereby designs in all colours may be produc “ed with 
xreat sharpness iatever the length of p 1 
consists of a very simple loom. The most important fea 
facture is the arrangit f the warp. the invention cann 
without reference to the drawings. 


nd distinetness v 






















iW - HENSON, Parliament- Westminster, “* Wat 
ro F ics, jibrous pie pe i viteriala, and fox 

t a rtially jireproos — Dat 4th S i % 
ution the fabrics or materials are passed thre 

ne, and then through a mixture of soluti 
ivad and sulphate or acetate of alumina, or bot 

y soluble salt of alumina; or a mixture 
vor silicate of potash and hydrated oxide 





Iso use solutions of nitrate 


it mixture ¢ 













































arrangement of weighted lever, sy escapement, or other co trivance, Aer “ered . aac : 
He sets the machine to reverse, by its own action after any particular | ! ilphate f alumina: or instead of the said mi sture n ee n 
number of revolutions. He introduces perforated gas and ‘steam-pip JUDG On Win them, they use soda-alum or manganese ma, ort 
under the rollers, to enable him to obtain heat or moist ire under the cr ape | double phates 
or other fabric under operation, A piece of crape to be cleared is mounted | 2148 Vassenot, Esser-stre St , “Spi ) | 
upon one roller, and one end connected to the other roller, and the machine ‘ ‘ n ted 2th Se t 8. 
set in motion ; the crape unwinds from one roller and winds upon the other This invention relates to the n t of cards, the teeth of ure 
roller, and the contact and separation of the surfaces of the crape perform | kept by their basis, and strength 1 at the back by an application of « 
the clearing. | leather, or any er material, The card } its fixed i 
2009, L. Kanerny and T, Mircurut, Rochdale, Lancas) “A . | fleece wool. The part adj g the fixed part is forn 
preparing for spir ga dnesé ton ae on f the teeth are put in with gutta-percha 
aterials,”"— Dated Lith Sept 1838 . | ly soft to allow tl seats So seas x; joined 
Firstly, as applied to the differ tion of slubbin 1 | ody, is a box ted with gutta-percha, and in s 
this invention consists in an extended boss cloth of the ustial form 
wheels, instead of emplo; shaft for that purpose ; Secondly, formin oneniemene 
the bobbins for preparing of metal; Thirdly method of 
balancing the lifting rail of t slubbing or roving frame +; and, in reference to Ciass 4.—AGRICULTURE. 
machines of the male ss, causing the material to be delivered by the > 
rollers in a variable degre s the cop increases in size, and particularly for Ih ling Lyriet Htural En ines, Vindlasses, Im; olen s, Flour 
that purpose the employment of a travelling 1 plane The parts of Mills, §c. 
the invention cannot be described without re \ O14. H. Finis, Wa g, London, “ Cleansing choff, dic.”"—Dat 
2072. G. Fua@toutet, Vagner, France, ** , ad 13t/ te , 1858. ‘ r; 
September, 180s This machine is inte wane ¢ to clean chaff, &c., when cut for food for horses 
This invention cannot be described without reference to the drawings.— | and cattle, from dust and dirt, and consists of a perforated zine or other 
Not proceeded w open work metal cylinder, open at both ends, inside which a shaft armed 
2080, W. Riwgy, Bradford, Yorkshire, ‘“‘ Looms.” — Dated 14 Ss Si, with brushes or othe gitators is made to rotate, whereby the uff, &ec., 
1858 ‘* | will be stirred, so as to remove the dust and dirt therefrom, w , by the 
These improv ements consist, Firstly, in a warp-break or series of rollers action of the t rushes, will be forced or sent through the perforations out of 
for carrying and guiding the warp. ‘Immediately over the warp beam is a | the cylinder. The cylinder should be placed at a slight angle from the 
sand roller formed of wood, and roughened on the surface with sand or | horizontal line. 
emery. At each end of this roller there is a toothed wheel—that on the | 2135. A. B. Caps, Gower-sfreet, London, “ Winnowing hinery.”— Dated 
left of the operator for receiving motion from the driving part, the opposite 22nd September, 1858. . 
one for giving motion to the warp rollers, which are mounted in a suitable This invention has for its object improvements in winnowing machinery. 
carriage bolted to the loom frame. The warp rollers are of iron, two of | For these purposes the foul corn or grain is placed in a hopper, which has a 















| 





' 
| 
} 


long narrow opening at the bottom, so as to divide the corn or grain into 
a com tively thin stream, which in descending meets with streams of air 
from a fan or blowing apparatus, by which much of the chaff and other light 
matters are blown forward through a spout, and then the corn or grain falls 
on to a riddle or screen of sheet metal, the holes in which are of a size large 
enough to let the sound grains of wheat or grain pass through, but prevent 
the chaff aid substances “whic +h are lighter, and also those which are larger, 
passing through, and such subste ances move on and are passed off at the 
front end of the machine, which is facilitated by a stream of air coming 
from the same fan or blower as that from ch the upper blast above 
mentioned is derived, passing under and rising up through the holes in the 
riddle. The holes in the riddle are punched or formed in such manner as 
to produce a raised margin to each hole on the upper surface of the riddle. 
From the riddle the grain and seeds which have passed through receive a 
second winnowing, and descend on to an inclined screen, the holes or per- 
forations of which are of such size as not to permit the sound grains of corn 
or grain to pass through, but allow seeds and the matters or substances less 























than the sound grain to pass through, and th matters fall on to and 
descend down an incline below the screen into a box or receiver at the 
bottom. 

2136. Earl of DuNDONALD, South Kensington, 


London, ** Apparatus for tilling 
tiov.” —Dated 23rd September, 1858. 

The improved machine or apparatus consists of an arrangement of parts 
by which the subscil is more etosuaity brought to the surface, and inti- 
mately mixed with the sur.ace soil, by the application of less power than 
heretofore employed for effecting the ‘tillage of land by means of the tilling 
instruments in ordinary use. And this the inventor effects by causing a 
series of spades, prongs, cutters, or other penetratin ¢ ins aouamalchonnedies 
an axis which is driven by wheels and pinions, endless bands, or other 
convenient and suitable ns from the supporting or carrying wheels of 
the machine or their axis, the contact of the periphery of the wheels with 
the ground producing the movement of the cutter frame. The mechanical 
movement which actuates the cutter frame is so proportioned as to give a 
relatively increased velocity to the spades or tilling instruments, which 
velocity he prefers to be about double that of the periphery of the support- 
ing or carrying wheels which (providing there be no slipping) will correctly 
represent the advance of the machine along the surface of the ground, By 
these means the tilling instruments ure made to move the ground ata 
greater velocity than that at which the machine advances and at a favour- 
able angle for penetrating the soil, thereby effecting the removal of the 
earth with greater ease in an opposite direction to the motion of the machine, 
and with a less expenditure of power than is required for dragging the 
ordinary ploughs or tilling instruments which operate in direct opposition 
to the actuating force.—Not proceeded with, 





and preparing land Jor cultic 























Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, ana 
House Fittings, Warming, } “entilating, Se. 
G. N. Auteyne, Alfreton, Derbyshire, 
"— Dated 18th September, 1858. 


"; 





2107. J. 


girders 


“ Wrought iron beans and 





x wrought iron beams or girders of 
or enlargements at both edges. By 


Great difficulty is experienced in roll 
great depth when furnished with fian 











the present invention the patentee makes wrought iron beams and girders 
in two or more pieces, united by scarfed, or note! ed, or lapped, or diagonal 
joints. Thus he rolls two pieces of wroug » Ci wh of which has a flange 


or cnlargement at one edge, pe has its » bent or formed in such 
a manner as to fit to the corresponding ¢ other piece of iron, The 
aforesaid flanges or enlargements may be on one or both sides of the edge. 
He then places the two pieces together, and connects them by one or more 
rows of rivets or bolts and nuts, or by other suitable means. By preference 
he makes the forms the adjoining P arts such that when united the 
vertical part of one piece is exactly over the vertical part of the other piece, 
nearl} In some cases he makes one or both pieces with a flange or 
bent por at oue side of the edge, which is to be united to the other piece, 
which flange or bent portion may be used for supporting joists, or for other 
imilar purposes, and also adds to the lateral stiffness of the beam or girder. 
In some n very deep girders or beams are required, one or more 









of 


















“USES, wht 














intermec or plates are introduced, having their edges rolled to 
corre * ond with the 4. and bottom pieces to which they a » rivetted. 
2118. Dow Ler, Birimingh im, aul T, T. CurLunewortu, West Bromarich, 
te Aju staile torsion spring for doors ov other purposcs.”—Dated 21st 
September, 1858. 


This invention consists in applying a rod of steel attached at one end toa 
bracket (preferably of brass or iron) fixed to the door-post or frame. The 
other end is fixed to a similar bracket attached to the door (supposing, for 
example, that a de or is the object to which it is i lied). When the dooris 
opened the steel rod is twisted, the twist acting spring. At the end of 
that is fixed to the bracket attached to the door frame or post is a 
heel or round nut, with notches filed, cast, or formed in it, and a 
catch is attached to the bracket which fits into any of the notches on such 
wheel or nut. A key or handle fits the end of the rod that is filed square 
for the purpose.— Not proceeded with 











CLass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Siells, Gunpowder, Inplements of War 
mw for Defences, Gun Carriages, ¥c. 














2108, J. B, Brasiey, Cashel, ary, “ Construction of sporting and «ll 
other guns.” — Dated 18th & 1858, 
This invention consists of certain improvements in the construction of 
sporting and all other guns, such as rifles and muskets, by which the utmost 
ety is obtained by those using such guns, and the liability to accident 








entirely prevented. The patentee effects this improvement by attaching to 
the stock of the gun, rifle, or mus sket, a sliding bolt or stop, which he gives 
the name of a traversing rod, and always kept forward by a spring 
or any material of an elastic nature. The end of this sliding bolt or stop 

forward sufficiently tar to catch the hammer of the lock of the 





musket, to which it is attached, and thus prevents the hammer 















from striking the cap upon the — when by accider it or neglect it falls 
When not required to do so, In connection with the sliding bolt or stop 
before referred to is a depressing lever or plate made of any convenient 
shape to suit the stock of the gun or the fancy ¢ f the maker. This lever or 
plate is let into that portion of the stock held by the hand, 
the first finger of which pulls the trigger, anc ranged that when the 
hand grasps the stock it is depressed, the consequence of which is that the 
bolt ar stop is withdrawn, and the hammer is free to strike the cap placed 
‘ i Directly the isp is released the depressing lever or plate 





1in shoots forward ready to receive the hammer 
sho , | when not required to do so. In carry- 
i out this invention no alteration is made in any portion of the gun, rifle, 
or 1 isket to that which now exists, the improvement being an addition, 

attached to the stock of all guns at present made without 
of their existing par 
Birmingham, ** F 





bolt or st« »p 
accident or ne 














SHARDS, d cartridges.” —Duted 24th 


tember, 1858. 





arms and cart- 





ments in fire 
oading fi 





t improve 







in making breech ire-arms wherein 

used to close the breech-ends, the patentee 

ing pieces hooks or instruments which enter 

rj at the back ends of the cartridges, in such 
he plugs or mov pieces are moved back to admit of 
r introduced at the breech-ends of the fire-arms, the hooks 
5 ithdraw the wads « exploded cartridg The 
s iding-pieces for the closing of the boost ends of 





“prefers when using this part of his inventio n, is that 
‘ification of his former patent dated the 25th of March, 
moveabl esd lifferent from those 






























L858, t us or see 
a r ig to this pars of the 
inv i s for holding and 

t 
2112. J. L. a, * Cartridge ¢ ‘ tmvod fastener.” 
P Dated 2th Se pte , 1858 
constructing flat spring with an edge bent 
n ut flat st ted vothed, and attaching 
or i of i some convenient place the stock or barrel near the 
of the gun or pistol, while the other end is only controlled by a 
med on it at right angles to —_ - . < we, Which here is made broader 
and suitable as a thumb-piece is pi s¢ purpose is to keep the spring 
ste 1 in place, plays my a slot” ‘ colar in the gun. When the 
‘ Ige is to be oj ay its proper end is inserted between the barrel and 
the othed edge, which, by the pressure of the tl b on the spring, closes 
upon and holds it fast, while the paper is being torn away so as to expose 
the powder.— Yo ceeded wit 

213. H. Barrow, Bir slain > ** Cartrids "—Dated 20th September, 
patentee claims as his invention, which cannot be described without 
reference to the drawings, the employn or improvements in cartridge 





escribed and 
m in the said boxes, t 
forations capable of ex 


represented—that is to say, placing a partition or 
said partition or diaphragm having holes 
vg when the cartridges are forced therein, 
in whic h holes or perforations cartridges of various sizes are held so securely 

» be prevented from falling accidentally out of the box, but which 
car artvide ses may be readily removed from the box witheut risk of injury 
thereto, 


ad 





boxes 
diaphr 


or pe 

















Aprit 1, 1859. . ’ 


Ciass 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufu wtured Articles of Dress, Sc. 

9104. G. OstERMOOR, Basinghall street, “* Ornam wg b 
muffs.” — Dated 18th September, 1858 
According to this invention the ornamet 
of velvet or plush is executed by press 1 








t 








ation of the said articles made 
r embossing figures, 0 I 








or devices on them in the ordinary way; or the inve ntor p ume 
during the process of printing or weaving bj printing th on them 
or weaving them in during their manufacture. 
9105. J. Luis, Welbeck-street, Civend quare, Lond ¢ Applicat 
l¢ g 1 fi th " . 
7 Se . 
The patentee’s mode of proceeding vention is as follows :—The 





gutta-percha (the same as sold in trade) is put In a boiler placed on tlie fire, 
where by the action of a gradual ta-perehi 

liquid or half fluid; in this 
a common screw press adapted to the m 
itself equally in all the empty par’ 
about ten minutes, the gutta-per i 
is thus made in one piece and at very littl 


heat the gut 





m into a 
lds t he 
wh 























holes, or other fastenings can be added. rhe or varnisl 

used for leather may then be applied. The cit! r 

zinc, cast-iron, or other metal, or wood coated with a metal sheet, or of an 
hard material capable of retaining a po! —Not 

2119. See Class 8. 

2122. A. A. NewTon, Chancery-l g ‘ 


and floors.”—A communicatic 


This invention, as communic ly, tl 
combination of a cylindrical bru fe < 
inclined at an angle of about 





centre of the ax 
a machine for sweeping car] 





ward from the 





construction of 
to a peculiar construction of rast ion-rolle r, by h t 
traction and adhesion, combined with smoothness of action, a 
trifling expense. 

2123. J. DEwRANCE, Barge-yord, City, ** P "— Dated 21st 


tember, 1858. 
This invention relates to an iz 
forte frames, whereby the tendency wh 


























































of the strings will be effectually cour ct I} 

both to metal and wooden frames, ‘ithe gh the } 

metal frames, as they contract and expand, | t I 

of local temperature In constructing pis th 

been usual to cast them with, or to apply t 

across the frame in the direction of ther 1 ns 

the frames were made sufficient rigid to si 

strings, but the tendency of the frame to : r 

like action of the bass strings still remained. To ove thisdefect, to whi 

is mainly due the sinking of the middle of the s¢ i-board, and t 

consequent deterioration of tone an d diminution « f \ me of i 

pianofortes, he propos » shut that division of the frar whether of 

grand, cabinet, or ot i to carry tl s 

strings with compensating ; kk the tenden 

which the obtuse-angled corner of the frame has he e had e « 

yield to the pull of the strings 

2126. T. B. Huspetn, Regent-strect, Lo yn : dated 
nd September, 1858. 

According to thisinvention eyelet holes are formed above and below one, tw« 
three, or more of the upper hoops in t horizontal tapes or we iereby 
the hoops are held together, ne it will be found convenient to form th 
eyelet-holes in say, the third ta r passed throu 
and through these eye! ts from one sid id ¥ the 
petticoat is on the wearer the lace is pas ! it 
round in front; by tightening the lace to the ¢ ed the d ed 

flat 


fulness will be obtained behind, and the petticoat will sit neatly and 
over the pig: cits a: ith 
2130. R. A. Bre OMAN, _- 
nication —Dated 22nd Se; 
According to this invention 






anil 











two or more impression tables and ible 
more of them being fixed, and one the 
able tables, whether impression co 








supported upon a horizontal f 
carried at the extremities of lev : 
upon centres, and have their opposite ¢ 
other levers which are again connected by I 
beam or beams. When this beam or these beams is or ar 
by means of a suitable hand lever or otherwise, the sev 
impart an upward or downward motion to the p 
through it to the table, the motion being rendered 

the rollers on which the platform or frame immediately rest 
blocks, or other printing surfaces, are supported upon whe 
rails, and are succesively }: assed over the colouring tables and 
sion tables, which are successively ip to th 
before described. Provision is made fixing the print 
the shawl (or other article) extended upon t — sion table 
and also for isting the 








levers 











force m by me 








} 
shawl, 





up against it, y 
portions of it successively beneath the same printing surfact 
colouring table is fixed a colour roller is connected to it, and 
such manner that it will turn when the printi urface mov 
one direction, and remain at rest hen that surface moves 


opposite direction. 


Criass 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Prepa : ! 
and Lighting Materials, Preparation and Presere Food, 
Brewing, Tanning, Bl alien Dyeing, Calico ee Smelting, 
Glass, Pottery, Cements, Paint, Paper, Mar: s, XC. 








wn of 






























207). Tuomson, Manchester, ‘* Blea g yarn, warps, or su 
rials.” —Dated 13th September, 1858. 
The patentee passes the rer to bein 
weak solution of chloride ide of soda, or 
agent, and then either over hot cyli ‘ t mit a 
steam chest, either of ‘I lt cause the bleaching | ° 
yarn and bleach it. He then passes it through rollers in ter to wash of 
the lime, soda, or other agent, and the yarn is read in 
2106. J. Luis, Welbeck-street, Cavendish-square, “* A ng ugul so 
the manutacture of the Jecula « otatoes, of sturch, ¢ tt, of po i 
paste, of pape l ulti » and the ap ¢ mw carrying 
me,” t Seal 
These impr vements are rior li drum 
pparatus t P went ot met "SE ¢ ul I 
No. 3, 4, 5, or finer, : of o r wicker « 
used as well, provid ied the inequali ire not too vreat, or iron wire 
arranged in such a manner near enough to perform the same office; sup 
posing, for the present, that the drum is of s t iron pier l with holes in 
the vertical mantle, these holes can have about one-eighth of an i 
diameter. On this ee is 1 i vi nut V 
between Nos. 12 and 25 about, a i t ma f 
linen, wool, or cotton ‘sufficl ntly fin retain t Tee or ch ite 
the water filters thr: From this dispo i y to that all th 
vertical part of the dr im becomes th train t 1 lich the water 
runs off. If a drum of sheet iron te lit t be 1 or full at th 





lower part, and ‘the 
manner as to form an edge 
the holes pierced in the v 
an inch in diameter, and : 
its solidity. At the exter 
arranges a cylinder of abc 


upper part must 

itl over in 
ition or 
they ca 

















He ost 
of to be about 30 in 1 diame 7 
The inodus operandi Let 
tracted from the al mann 
that it is placed ut the ft ite 
bottom of the sieve. in the t 


to give a refresher or washir 
of fresh water, and eee | 
then allowed to settle ; the 
operation being repeated thr ee or 
purity to be giver 1 to the fecula 


in p 
In po 


yur time 














2119. L. De Paniente, Paris, Aj 

Dated 21st September, 1858 : 

This invention relates to the adaptation to gas-l f a peculi 

apparatus for the purpose of incr the ligh’ l at 
of the gas-flame issuing from the gas-burner ng latter and 
causing an introduction “of air into the flame, t mparting a greater 
heat to the lower or blue part of the flame, wh lighting effect of 
this latter part, and consequently of the entire increased without 








incr ng the consumption of gas. Th 
apart from the drawi1 
2121. J. Bernen., Parliament-street, West - ** Treating pyrites.”"— Dated 
Qlst September, 1358 
Large quantities of pyrites, or sulphur 
are now obtained at the coal mines and other place 


nvention ¢ 














ts of iron, and of other is, 
$s which cannot now be 

































































THE ENGINEER 


vantageously used in the arts for making sulphur or sulphuric acid, or for 
















































































































































































other purposes for which sulphurets are used, because there is so much coal 
or other extraneous matters mixed up with the sulphuret in the lumps 
1 paten s invention has for its cages the obtaining of the sulphuret 
freed from the coal ¢ other matters, and in nearly pure state of 
sulphuret, and he produces this result by arind ng the sulphurets into small 
pieces with pair of iron rollers, or in any other convenient manner, and 
tl hin . ind materials with water in any of the machines now 
us und or whereby all the coal and extraneous matters 
wi ted and washed away, and the heavy sulphuret left behind, 
wl : be advantageously used in making sulphuric acid, sulphur, 
or urposes for \ h sulphurets are now used 
Ciass 9.—ELECTRICITY, 
ing Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Sc. 
2110. H. W. Grvuis, Me ne, London, ** Aj tus employed in 
rl rt ric lelegy thles, Dated 18th Sept ", 
1858 
This invent < us to be used when a subm < 
other I i “ 1 or laid down, or when it is being agai: 
taken u 1 in ca of fracture or other accident, a hold 
may t any required distance from the stern of t 
and the } n of cable saved which may have been already payed o 
h fract take pl t any point between the stern of the v 
‘ the pe 1 of the cable where this improved ratus is situated; and 
the patent proposes to carry out his i ion in thé ma 
that is to the cable is passed thre strong n 
is s ¢ to tern of the ve hains or wire er rope of 
anv ! n Yo this guide t formed of 
tw i its connected t r € ul Cor 
stru is when a chain or r Atti ol is drawn 
ti s of his a on oard tl vessel, tl ements 
a he firm) tween them T portion of cal s eld may 
t! e drawn on board be spliced or repa 
CLass 10.—MISCELLANEOUS. 
Includi 17] all Patents not found under the preceding heads. 
1 Pes INSON, Linco!n's-inn-fields, L oan 
0 } { ‘ “ 
r i 
) l dugust, 1858 
I patent 1ims, First, the general system or mode of treating 
it r, gutta-] , or other vulca cum dl the n 
from g ot lot! | rubber article described. Second 
the crude gum ses of from 10 Ib. to 30 Ib, weight, th t hed 
ro havin motion in the ner al ‘ 
dD i 
} ’ 
pT t ute ‘ 
i per or hur 1 
u Os n ‘ al 
! } t 1 l m con 
po ( ule cement « 
the } n d ibed 
5 nly, equa « cal 
mea 
1s62. ¢ i 
I i ‘ pri 
to the sli urn t 
the posit \ a book o1 
books beir e slide, » some slides, 1 port re 
capabl i moved outward from each othe rs ‘ ‘side sup 
] mily is made moveable, the other being fixed, ‘ tion appl to 
both forms of book shade Not proceeded with 
l W. E. Newroy, Cha la Lond se hinati F 
erubb gut or th l gut t 
i t tances, in the ma t bel 1 nd 
‘ cl —A commu tion Duted 14th August, 185s. 
is invention consists in the combinatic f wire cloth o ire netting 
with india-rubber or ta-percha, or thes¢ comin i with other sub-tances, 
su s textile fabrics, in such a manner as to produce belting or 1 li 
jor machinery or for purposes of traction, hose pipe fabric for pump 
and other valves, or for other purposes in which the wire is made to impart 
the required amount « teari ] l by the 
strain to which such ¢ are or may be subjected.—A ) 
1866. P. E. C Puls, Fleet-street, Lond “9g r 
a us.”—Dated | August, 18 
This invention comprises the construction and arrange: f re 
SCOPK Firstl » foldin im the shape ai rm of a book ; §S lly, int 
form of a1 resembling a colour box with a sliding lid 
1868. L. A. HERMANN, Paris, * ¢ cling t 
One objec il ecting together of 
ler of} ‘ 10t mets of der 
it und a of piping without ther such me of 
connection, For tl urpose the patent "appl over the adjoining ends 
of the pipe a band or hone lead, or other such soft met ud force such 
into close contact by mx npn two compre sing rings of rd 
met formed by prefere ical on the ins ide, op 
ring 0 l eta rings of hard m token ‘ 
or pp 8 in order that clump l 
thereto to draw them together, and thereby tighten them f 
soft metal, and such projecting surfa also give facility for the 1 of 
means for withdrawing the rings of hard metal when required to 
them. The invention is susceptible of various modific ation 
1869. A V NEWTON, Chincery-lane, London, Machinery for forging 
003." —A ¢ i ution.—Da 16th August, 1858 
1 invention consists in certain novel combinations, arrangements, and 
meth f operating wndrills, die rollers, and punches, for the purpe of 
| forming shoes from bar iron, producing the creases in the same, and 
punchi 1¢ holes therein, And also in an improved application of d 
charging apparatus for the purpose of delivering the shoes from the ma- 
chine fast as they are completed. 
77. G. Mins, @ t's pork, Lond 4 ¢ 
l for August, 1858. 
> cut is moved to the saw ns of a cylindrical d: 
wl sible band which is fixec ne end to the circumference of 
t the other end presses a t the end of the piece of wood 
us the flexible band is wound on to t circumfer ie of 
piece of wood is, whilst g moved up to th Ww eld 
i ‘ical wheels or rollers, o1 l to 
press the uinst the 7 l tl wheel or roll 
against wood is pressed is of the si the wheel on 
which the is wound, and they are h fe rmed with c« 
wheels, an like s ae d by a pinion By these mean 
straig] nplis |, but when it is desired to <¢ the 
st thi , then provision is made to incline the wood to 
the s in order to cause the saw to cut in an inclined 
air i, and there are recesses in the 1! against which t l 
yi 1, into which the ends of the piece of wood ¢ iter, and t 
re \V ed positi to suit different leneths of wood Vo t 
1832, T 
( ] i 
This i tic nd ¢ 1 for t ib 
pur} o or chamtl furt i with 
vertical f bearin d fitted wit ‘ 
I be utcral ‘ ul 
movement 1} ii mot 
tally to tl from a ¢ 
th diui \ ‘ 
igs3. R s boxes ¢ 
D h August, ‘) 
This invention relates, pri incipally, to the arrangemen 
of piston-valve and pump-rod sti ifting boxes; but it a 
certain kinds of piston-packings, and to other uses and 
fluid tightness is re juired between working irfaces, 
piston-rod tufting box, the improvements consist of a quad 
et of brass segments made to fit accurately to the rod by 
| by two external plategprings. The two main packing-rings are in the 
centre of the series, being each preferably formed in four distinct piece 
both ends of each segment being cut or to such an incline as that 
each shall have the same bearing on the pi after being worn as at 
| firs rhe outer edge of each of these segments is checked or formed with 
| an upper overhanging flange to partially embrace, in each case, a narrower 
pack nt of a corresponding series, of which the two outer, or the 
1 { wer packing ri are made up. The longitudinal centre of 
€ d portion of each main segment is fitted with a thin radial piece 
I il, the inner end of which bear. ainst the piston-red, being fitted 
in bets veen the two contiguous ends of each of the segments composing the 
outer ri These thin slips of metal may also be attached on both sides 





of the main segments, so as to fill in the spaces left between the contiguous 


end 


I 


the neighbouring main segments. The whole of these segments 








233 





cut at their ends with such an incline or angle as will secure an efficien 
bearing-surface throughout the entire term of working, and the series are 
truly turned internally, so as that they shall form a complete cylinder corre- 









spond to the circumfere of the piston-rod. They are also turned and 
faced to bear truly « against the other in the direction of the rod’s axis, 
in adjusting them in position for use, they are set so as to “* break 


to ring to prevent the passage of The whole com- 


steam, 





i irrounded by one or more flat spring rings formed out of flat 
st 1 haped or inclined ends, so that, when formed into 
r , their ends form scarf-joints. In this way the packing segments are 
kept closely pressed in contact with the piston-rod during the whole period 


of the parts. The whole packing is loosely held in a deep thin 


of the wear 





rit n or open ended cylinder, somewhat larger in bore than the 
ad of the packing, so that the latter can move slightly laterally 
\ This outer ring or cylindrical case fits into the usual gland or 
packi holder of the cylinder, in the bottom of which holder there is first 
placed a truly turned ring of a diameter corresponding with that of the 
0 ring, and, after the packing is ins« a similar top ring is put on the 


n-rod, 


} | its holding case, and all 
these surfaces 

| 

| 


ge of steam is effectually 

evented when the ordinary gland ring is screwed down, Packing of this 
cit also suitable for the inside surfaces of annular pistons, such as are 
made } Messrs. Maudslay, Sons, and Field, of Lambeth, and for other 


und fitted down upon the 
being accurately fitted, 















































purposes The number of segments in each ring, as well as the number of 
rings, may be varied as required 
Iss4 0 Dune, LN ugton, Sur . “ Preparing cheques and such like 
dt é 7 orvery ¢ urreptitious altera- 
1s. duguat, 185 
rhe punches out from documents, pieces, or a ries of small 
pl » I ings, or cuttings, accordin to any de n, combination, or 
rangement, which may be preferred, or deemed best suited to the object, 
or to the t n r requirements of the person using or employing this in- 
vention nd as thes open cannot be replaced or filled up without 
d ti it affords a per means of preventing the tampering with 
cro 1 cheques, drafts, or such like documents. In like manner he also 
prefers to employ the same means for endorsing, stamping, specially mark- 
inv, or obliterating such like and other documents.—Not rwceeded with. 
1885. A. Prumeam, Lonsda we, Notting-hill, Middlesex, ** A bradawl 
'—Doted 1ot { Is5s 
I patent describes a screw terminating with an end similar to the 
bradawl in use. It merely re W res to be struck with the hammer down to 
the end of i¢ bradaw! part and commencement of the screw; the screw 
driver t then be applied irn it, and it will be found to penetrate the 
xl as quickly, if not quicker ‘th n the ordinary screw, which requires a 
hole to be 1 for it 
188 Joun Crort, Plomley, Maid Kent, ovate d laths used for 
hair and ot pert Ton in oO houses,” —Diuted \9th 
{ 
his in consists in making the joists and laths taper off towards 
t ri h the floor rest hereby much less of the floor will be 
»vered nsequently an extended floor surface will be exposed to the 
sing currents of heated air and other drying and evaporating agents,—Not 
sol. W. Prarcr, B { re, ¢ ilar avticles.” — 
D. ut | 2 
rhe | ntee « is maki or manufacturing bottles, jars, or other 
r artic with projecting studs or lugs on the necks thereof, such 
lu enterir into grooves, and so forming air-tight coverings 
ret 
1893. F. P 1 W. M‘Greoor, Manchester, “ Machinery for cutting 
i ) { 3 
This invention consists, Fit nan improved mode of constructing the 
et d joint of the chisel er ination with a spring applied 
tail of the chisel-hold Secondly, in helding the chisel rigidly 
between the jaws of a vice or clamp forming the chisel-holder, the chisel 
beir eld in its place in the vice or clamp by a pin, key, or a cottar. 
rhirdly, in so constructing the cam for working the screw by which the 
table is moved, that after the table has been moved the necessary distance 
for cutting a fresh tooth, the action of the cam imparts a slight forward 
pre re on the table until the blow of the hammer has been given 


to the screw by 
weight or 
in sup porting the chisel- 
raised off the file in a line 


ition of a friction clip or brak« 
ric moved Fifthly, in the application of 
top of t e hammer, ¢ Sixthly 
, in order that the chisel may 


Fourthly, in the applic 


which the 1 loose 

















paral to the cut, instead of in the are of a circle, as has heretofore been 
cus ar 
189. Lovis Freux Henri Drowrr, Perris, and packings for 
tot , ting shafts, *_. Darter yust, 1858 
The bearings and packings are composed of three or more segmental 
sw h when brought together form a circular hole on the inside for 





the reception of the shaft or pipe; each segment is pressed inwards by a 






































ring or spri Iwo or more rows of these segments may be used one 
ov the other seyments in one row should be arranged so as to 
bre joint with those in the other row or row Not proceeded with 
1897. J. L. Fiaeert, Welworth, Surrey, “ Syrii or hand-jn — Dated 
1 , ~ 
I iter claims constructing syringes or hand-pumps, whereby with 
the ¢ i of one hand alternately pressing upon and releasing the 
from the barrel, the operator is enabled to throw a continuous 
m: thus leaving the other hand free for directing the stream, or for 
tine The invention cannot be described without reference to the 
in 
189 VV ( and FE. L. Benzon, Shefield, ** Tron and steel,”~< 
Dated #. 1858 
TI i mprovements in the manufacture of iron and steel 
col ts of an improved method of treating or working crude pig iron or 
refined or wet metal in or reverberatory furn In the manu- 
f ire « teel in the wr reverberatory furnace it has heretofore 
been the practice to charge the iron, the slag or « r, and other 
materials at different times, for which purpose it has been neces 'y to open 
the door of the furnace, whe y the heat has been red and the operation 
in the furn omew hat interfered with, In practice, however, the patentees 
have found it to be more to charge the furnace with the iron and 





convenicnt 
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cmder or vitreous mater me time, so as to obviate the necessity 


























juently opening th loor, and lowering the heat. In carrying 

out i nin fu r f the ordina construction, a 
‘ p mn or refined iron, or plate metal, or a combination of these 
t ntrod | into the furnace in the usual manner, together with 
equal quantity of hammer slag or eder, or other vitreous material, 

1 wi the ingredients are melted together they are worked in a some 

at inilar mann to that usual vwlopted in puddling iron, taking care 

to melt and boil the iron at reat a heat as pr bie With some kinds of 
‘ le or refined iron t r ue must be modified to some extent, and 
l stage of the proc t may sometimes be found desirable to wholly 

or partially clo t damper for a time With some descriptions of 
i vey find it desirable i ! wg th mand cinder into the furnace 
| t r } 1 of the charg ‘ 20 Ib, to 60 Ib., in sucha 
! r that it red by the « i there protected from 
th ‘ t h ' 1 the mainder of the char is thoroughly 
| n 1. Whent irs, they un r the re ed portion of the charge, 
| wi , by being protecter | be found comparatively cool, and they then 
d t fo ird into the molten n rhis will have the effect of pro 
‘ i perfect ri y b of the charge Sometimes also it 
mund a ntage us to throw into the furn aqu tity of water, which, 

d posed by t } ill be resolved into it ements of oxygen 

and |} ven, whic i l to beneficially on the cinder, The iron 
ling for a considerable tit the length of which depends upon the 

q of rbon ori ] it ed ein, commences to thicken, 
‘ f I i te ar on the puddling tool, or to rise through 
t ! layer of « ler or vitre iaterial, ‘I damper must then 
} ut « ud on the ebullition su , the metal must be 
t lt t i} ed up quick! ki care q mass as com 
pact ‘ ve | protected from tl ifluen if itmosphere, The hall 
when rawn fr the furnace may be hammered, squeezed, and rolled 
in t t r, wrding to the pur rwh the steel or metal 
i l is intense ve used, | es, instead of hammer 
i nd rolling the metal at the same pose to hammer or 
‘ } pudadled t nt iape, a urn it to the same or 

er suital urna a then wrk it about in the melted cinder. 

After t ve been operated upon in this manner for afew minutes, 
the ea 1 irawnh trom the furnace, and hammered and rolled, or 





simply rolled, in the usual manner By this means puddled ba rs of a much 








sounder and better quality than heretofore are produ 

1904. Ricnarp ARCHIBALD Brooman, Fleet-street, Londow eachines,” 
{ mication,— Dated 21st August, 1858 

hese improvements relate to the feed of ‘mate rial to be sewn in a sewing 
machine, and consist In a means of causing the cloth to progress by a 
mechanism acting so to grasp the cloth tween two surfaces, and give 
the feed without the aid of spring pressure The means by which the 
feeding foot n ule t » operate with a positive force without spring pres- 
onsists of a slide ba » connected with the foot that, while imparting 
a positive motion at each feed action to bring th uid foot upon the cloth, 
it yet provides for self-adjustment to meet the requirements of different 
thicknes of materials, as well as for going over seams Another feature 
in connection with the feeding foot is a means for obviating the tendency of 
one suri of the cloth to slip upon the other piece. This is accomplished 


by making a section of the table directly under the place where the foot 
acts, capable of sliding back and forth in the line of the feed. Both surfaces 


thus move along together, thereby causing both pieces of cloth to travel 





alike, —Not proceeded with 
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1915. T. AVERILL, Birmingham, “ Mills.”—A communication.—Dated 23rd 
August, 1858. 

The patentee claims, Firstly, making a grinding mill of a series of nearly 
flat plates of sufficiently hard metal or alloy, the surfaces of the said plates 
being corrugated, grooved, or otherwise roughened, some of the said plates 
being stationary, and others of the said plates moveable, the said moveable 
plates alternating with the stationary ones; the said moveable plates being 
actuated by a crank. Secondly, making the upper edges of the plates 
thinner than the lower edges in those parts constituting the bottoms of the 
grooves, the thickness of the said plates gradually increasing from the top 
to the bottom ; or making the grooves or depressions between the ribs on 
the said plates shallow at the bottom, and gradually deeper as the said 
grooves or depressions approach the tops of the plates, Lastly, notching 
the ; lates on their upper edges, to facilitate the breaking and feeding of the 
substance to be ground, 

1920. C. A. Scuraper, Finshury-square, London, “ Instrument to be used in 
boring, for mining or other purposes.” — Dated 2th Auguat, 1858 

This invention consists of a metallic bar or stem, provided with a point or 
head of steel, furnished with three chisel-pointed cutters, so arranged as to 
admit of the instrument turning on the centre one, the point of which is 
formed to extend below the others for that purpose, so that by a downward 
force or pressure and rotary movement being communicated to the said 
instrument, by hand or machinery, the operation of boring may be effected 
with less labour and greater precision than heretofore.— Not proceeded with. 
1921. H. B. Bartow, Mauchester, ‘* Sdf-acting lubricators.”—A communica- 

tion, — Dated YAth August, 1858. 

This invention consists, First, in certain improved combinations of ma- 
chinery and apparatus for lubricating, whereby a uniform supply of oil or 
other lubricating material is delivered at intervals to the axle or other article 
to be lubricated, so long as it remains in motion. Secondly, in marking 
divisions on the glass, oil cup, or other vessel containing the lubricating 
material, for the purpose of indicating the consumption of the lubricating 
material, Thirdly, in an improved mode of constructing lubricators with 
endless chains or bands, by which the oil or other lubricating material is 
raised from the oil cup, and delivered to the axle to be lubricated ; and, 
lastly, in supplying lubricating material to the axle to be lubricated by 
means of a roller (around which a strip of felt or other elastic substance is 
wound in the form of a th:ead or spiral), floating in the lubricating 
material, and in the peculiar arrangement and construction of the vessels 
containing the lubricating material. 

iv H. Wiuson, Watling-stret, London, ‘* Band saws.” — Dated 2th 
August, 1858. 

According to one method of carrying this invention into effect, the patentee 
connects to the bearing of the pulley over which the saw is stretched, an up- 
right rod or spindle threaded at top, Over the thread or upper part of this rod 
he passes one arm of alever, and adjusts the rod to the height required by a 
nut curved at bottom to suit any change of position in the lever, and to 
allow of the adjustment of the bearing of the pulley. Between the lever 
and the nut he sometimes places a box or other spring. The lever is 
centred upon a pin supported upon a pillar, The opposite arm of the 
lever is connected to a second vertical rod or spindle, the lower end of which 
is connected to a vulcanised rubber or other spring, and is carried down on 
the outside of the pillar, and is provided with a screw adjustment or not. 
The bearing of the pulley before-named being free tomove up and down within 
certain limits, it follows that upon any strain upon, or contraction of, the 
saw, the spring will allow of the bearing yielding, and thus prevent the 
Shapping of the saw, 

1927. T. Hint, Heywood, * Apparatus for punching and shearing wetals.”— 
Dated 2th August, 1258. 

These improvements consist in employing a strong framework of two 
sides, so that the plates to be punched and sheared may pass between them, 
and also on the outside, when desired. Motion is given to a shaft carrying 
any suitable number of eccentrics or cams, which rise and fall by means of 
connecting-rods, ‘There is a cross-bar or slide in the inside, and also slides 
on the outside, to which slides the necessary punches and shears are attached. 
The plates to be punched and sheared rest upon dies and cutters connected 
with the framework, and also upon a travelling table or dividing apparatus, 
The presses may be arranged so as to punch part or the entire number of 
holes across the plate, or oue or more at each side, the shearing or squaring 
going on at the same time, thus producing an amount of economy and exact- 
ness never before attained. 

192 R. A. Brooman, Fleet-street, London, “ Treatment of vegetable sub- 
stances,” ith August, 1358, 

In carrying this invention into effect a we vat, having a perforated false 
bottom, is provided, and under which bottom a perforated coiled steam pipe 
connected with a boiler is supported upon a stud ; there is also a cover to 
the vat, in which cover a safety valve is fitted ; at the bottom there is a draw- 
off cock. Between the boiler and the vat a leaden vessel containing salts of 
soda or carbonate of soda is placed; the steam pipe from the boiler opens 
into this vessel, and another pipe leads from it to the vat. The vat is filled 
with bundles of the plants and closed, Steam is then turned on, which on 
passing through the leaden vessel becomes impregnated with the salts of 
irbonate of soda, and after a lapse of from twelve to twemty hours 
will have softened or discharged from the plants the gummy and resinous 
matters contained iu them, During the steaming the discharge cock must 
be opened at intervals to allow of the escape of the condensed water which 
will carry with it the gummy and glutinous matters extracted from the 
plants by the action of the steam, The steaming finished, steam is turned 
off froin the vat, the cover is removed, and a cloth thrown over the hot anc 
steamin:: fibres ; at intervals during one hour bleaching liquid (eau de javelle) 
is poured in small quantities upon the cloth. The cloth is removed, a 
second cloth applied, and for about a similar period water slightly acidulated 
is poured upon it ; the fibres are next removed from the vat and are washed 
and beaten in clear water. After being dricd, under pressure or otherwise, 
the fibres are fit for the manufacture of paper, or for other purposes for 
which pulp is used. To bleach the fibres they are first subjected to the 
action of a solution of sulphuric acid, next to solution of erystals of soda, 
and finally to a solution of chlorine, but any of the ordinary processes of 
bleaching may be followed. 

1930, W. Evans, Shepield, “ Apparatus for manufacturing saw backs."— 
Dated Wth August, 1858. 

The inventor makes use of a draw bench which is well known amongst 
mechanics, and in conjunction with it adie of a peculiar formation, through 
which the material of which the saw back is formed, is forced to pass by 


















































A communication. —Dated 2 























being attached to the draw bench. This die is so shaped that at the side 

where the metal enters it is sufficiently lar to admit it in the unbent 

state, whilst at the opposite end it is gradually contracted to the dimensions 

of the saw back in its complete form.—Not proceeded with 

1946. W. E. Newrox, Chancery-lane, Loudon, “ Vessels einployed in the 
manufacture of glass or the welting of vitreous substances,"—A commuuni- 


cation.— Dated 27th August, 1858 
This invention has for its object to effect the operation of drawing off or 
removing the molten mass from the fusing or melting pot in a very simple 
and ceonomical manner, and consists in running off the fused materials 
through an orifice provirled for that purpose at the lower part of the oven, 
pot, or vessel containing the fused or liquid mass. The inventor has dis- 
covered a means of perfectly closing these orifices, by the employment of 
stoppers made of earthy materials which are easy of adjustment and 
removal; or instead of a stopper made of earthy materials as above 
mentioned, it will be found preferable to employ a metallic stopper; this 
metallic stopper is made hollow, and is provided with a handle which is also 
hollow, In order to prevent the stopper from being injured by coming into 
contact with the fused materials, a stream of water is caused to flow con- 
tinuously through the handle, and run off through a small pip? which also 
communicates with the interior of the stopper. When the stop ver is placed 
in the orifice of the apparatus contaming the fused materials, their flow will 
be immediately stopped, and when they are required again to ‘low it will 
only be necessary to remove it by means of the handle, 
149. Ro Keiaur, Fort ane, London, ** Apparatus 
Dated 2ith August, 1858. 

The lower vessel of the two which the patentee employs in an apparatus 
previously petented by him is made or cast in two parts, by preference of 
tin, and soldered together, there being an inclined shelf formed or produced 
on the interior which (excepting near the front) forms a partition which 
divides the vessel into two compartments, there being an opening near the 
front between the two compartments. In the lower vessel there are formed 
two openings, which are when in use closed by screw plugs, and it is by 
means of these two openings when the apparatus is placed in a horizontal 
position that the materials for producing the gas are introduced, It is 
preferred that both the vessels of which the apparatus is composed should 
be formed with spherical or rounded ends, 

950, J, IneLAND, Manchester, “ Cupola jurnaces."— Datel 28th Auquat, 1858. 

The patentee applies to blast furnaces for foundry or other purposes one 
or more air-pipes or tuyeres, placed at any suitable height above the ordinary 
tuycres, for the purpose of bringing the metal into a fused state in a higher 
part of the furnace than itis by the use of the ordinary tuyeres alone, thereby 
melting the metal with less fuel, also purifying it as it falls to the lower 
or ordinary tuyeres. The air supplied to the additional tuyeres passes through 
one or more flues or chambers, either of brickwork or metal, placed near 
the interior of the furnace, thus causing the air to be heated before it 
arrives at the tuyeres, and obtaining the well-known economy and advantage 
arising from the employment of such heated air. When desired, the 
additional tuyeres may be used for the admission of cold air by fixing the 
chamber on the outside of the furnace. 

970. E. Srary, Brighton, ** Fumigator: 















or aerating liquids.”"— 

















"—Dated August 31st, 1858, 





This invention cannot be described without reference to the drawings. 
O72. M. A. F. MENNons, Paris, “* Apparatus for the elevation of liquids.” 
—A communication,— Dated 3lst August, 185s. 
A continuous flow of liquid to any desired elevation is here obtained by 
he superposition of any required number of syphons.—Not jroceeded with. 











Parents For InveNTIONS (Munitions or War).—A bill, under 
the care of the present Attorney and Solicitor-Generals and General 
Peel, the present Secretary of War, allows any inventor of any im- 
provement in instruments or munitions of war to assign the benefit 
of such invention to the Secretary of State for War. The Secretary 
may certify to the Commissioners of Patents that the invention be 
kept secret. 

Important Gotp Discovery.—Great excitement has been 
created in Bendigo by the discovery that a conglomerate metal, very 
common on that gold-field, but which has been hitherto disregarded, 
will yield not less than 1500z. of pure gold to the ton, with a very 
large percentage of zine. The analysis is as follows :—Zinc, about 
45 per cent.; iron ditto, 20 per cent.; sulphur ditto, 15 per cent. ; 
arsenic ditto, 10 percent.; other extraneous substances, ditto, 9 per 
cent.; gold ditto, 1 per cent. ; total, 100 — giving a result of 1 oz of 
pure gold out of every 100 0z. of the conglomerate. This sample was 
taken from the claim of Messrs. Hunt and Co., on the Whip Reef. 
They have gone through about 20 ft. of the stuff, and as it has 
hitherto been treated as worthless, if this experimented upon be a 
fair sample of the whole, a fresh mine of incalculable wealth has 
been opened up on one of our oldest gold-fields. In other respects 
Bendigo maintains, especially in its quartz reefs, an undiminished 
reputation.—Melhbourne Age, Feb. 4. 

Frencu Rarpway Works.—According to an official document 
recently published the Paris and Orleans Railway Company have 
already expended on various works 517,000,000f. There still re- 
main 743,000,00Uf, to be expended on works now in progress, which, 
when completed, will form a total of 1,269,000,0 0f. expended by the 
Orleans Company on railways. The principal works on the new 
section of the Northern Railway, intended to shorten the distance 
between Paris and Creil, may now be looked upon as terminated. 
The new line is 17 kilometres (103 miles) shorter than the old, saving 
half-an-hour’s time and about 2f. in the fare. Some of the works of 
art have been attended with considerable difficulty, particularly the 
viaduct of Chantilly, over the valley of the Nonette, which is built 
on piles, 2,200 in number, driven to a depth of nearly 60 ft. in a 
most turfy soil. Another viaduct, that of Comelles, in the middle 
of the Forest of Chantilly, is also raised on a similar foundation, the 
masonry being hollow in order to render the weight on the piles as 
light as possible. It is thought this new section will be opened to 
the public about the commencement of May. 

Crackep Cors.— There are few persons who have not met with 
coins fractured on the edge, and numerous have been the queries 
put as to how the circumstance was to be accounted for. Some 
imagined that originally the piece of money had been put together 
in halves, and that the workmanship having proved defective, 
“head” and “tail” were about to part company again. Others 
believed that they had passed through mischievous hands, or been 
tampered with by “ clippers” and “ coiners.” But few were, or are, 
aware of the real cause of the defect. We will endeavour to 
explain it. It must be known primarily that coins are made from 
cast bars of metal. These are produced in vertical iron moulds, 
and for shillings, say, are about 26 in. in length and 1} in. square. 
On filling these moulds from the crucibles, it will be understood at 
once by our readers that there will be a subsidence of the metal 
in the centre of the upper end of the bar in cooling. The 
molten mass, chilled by contact with the iron, solidifies on the 
outside first naturally. The bar, when removed from the mould, 
has then its lower end perfectly square, whilst the upper is hol- 
low, or rather concave, like the surface of the mercury in a baro- 
meter when it is falling; and in this form it passes to the rolling 
mills. Gradually it is laminated between heavy and finely-polished 
rolls until almost as thin as a ribbon. The hollow end is compressed 
to the same degree of thinness; and now a portion suflicient, it is 
believed, to remove the defective portion is cut off and returned to 
the melting pot. It sometimes, however, happens that enough is not 
taken off, and from the hollow ribbon a blank may be punched. 
This is afterwards stamped, and at some future time the hollow, or 
crack, reveals itself, and gives rise to the speculations which we have 
sought to set at rest. 

Tur WARMING AND VENTILATION OF DWELLINGS.—A report has 
been issued, addressed to the General Board of Health by the com- 
missioners appointed to inquire into the warming and ventilation of 
dwellings. The commissioners are Messrs. W. Fairbairn, F.R.S., 
J. Glaisher, F.R.S., and Charles Wheatstone, F.R.S. Dr. Playfair 
was appointed commissioner, but does not append his signature on 
account of absence through excessive engagements from the sittings. 
The report occupies 100 pages of a blue book. The commissioners 
enter into minute details as to their observations and experiments, 
and print an abstract of inventions which they consider sound in 
principle, and from which they think some form might be constructed 
suitable to all descriptions of dwelling-houses, preventing smoke and 
economising fuel. The commissioners describe also a system of 
heating and ventilation, which they consider entitled to the atten- 
tion of architects and builders as an experiment worthy of 
trial. “It will be a question,” they say, “if not at present, 
no very distant future, whether there should not be some 
‘gislative enactment to enforce the practical operation of results 
similar to those arrived at in regard to ventilation, and effecting a 
better system in the consumption of fuel, and in the erection of 
new dwelling-houses upon a better and greatly improved system of 
construction.” ‘Towards the close of their report the commissioners 
denounce in the strongest manner a system of warming and ventila- 
tion exhibited at the Wellington Barracks; ‘“‘a more defective 
system could not be devised,” and assuming that the barracks in 
other parts of the kingdom are not superior, if as good, the comis- 
sioners proceed to direct attention to the evils and defects which exist 
not only in the construction, but in the management of these esta- 
blishments. ‘They tind that in the construction of the rooms at the 
barracks there are no means provided for a supply of air at all equi- 
valent to the consumption that is continually going on during the 
hours of rest, or when the whole number of men happen to be pre- 
sent in the room for any length of time. Under these circumstances, 
instead of having a supply of 20 cubic feet of fresh air per man, they 
cannot by possibility, when the door is shut, have one-fourth of that 
supply. Living and breathing in such an atmosphere, impregnated 
with all the impurities of putrescent bodies or efHuvia proceeding from 
the lungs of so many persons in a small space, is quite sutlicient to 
account for the unhealthy state of the army and the consequent in- 
juries which an atmosphere of this kind must eventually, and at no 
very distant period, entail upon the health of those who are subjected 
toit. There is no constitution, however vigorous, but what must 
ultimately be undermined by such a process; the poison is in the 
atmosphere they breathe, and it is not to be wondered at that 
disease and death are the result. The discomfort of the men is 
increased by other arrangements which the commissioners mention. 
They compare the space occupied by the soldiers in barracks with 
that enjoved by persons in crowded cities like Manchester, and in 
the agricultural districts, and in both the comparison is against the 
soldier. ‘Looking at these circumstances alone, independent of 
other considerations, it is not surprising that the mortality in the 
army should be so much in excess of that of the inhabitants of 
agricultural districts and of towns.” The commissioners add:— 
* We would urgently direct the attention of the Minister of War 
and the Horse Guards to the absolute necessity of providing more 
room and accommodation for the soldier in barracks; and that, 
instead of 500 cubic feet of space, that 700 to 810 cubic feet should 
be allowed per man, or, as in the case of the Wellington Barrack, 
that only ten persons should eccupy the space allotted to sixteen; 
and that these regulations should be enforced as soon as extra spaces 
can be provided throughout the whole of the United Kingdom. Also, 
that a more economical and healthy system of heating and venti- 
lating be introduced, and that other conveniences, such as the 
improved fire-grates and better formation of the chimney flues, be 
introduced into every room in every barrack of the kingdom. Should 
these suggestions be adopted, and the remedies properly applied, the 
time will soon arrive when the sanitary-regirns of the British army 
will bear a comparison and prove equally satisfactory to that of any 
other part of the community.” 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 


(From our own Correspondent.) 


Tue Inon Trape: Preliminary Meeting at Birmingham on Thursday ( Yester- 
day): Prices to remain without alteration: Languid C ndition of the Trade 
Pia Iron: Not Buoyant: Prices Declining Slightly—Tue Coat Trane: 
Quiet-—BIRMINGHAM AND WOLVERHAMPTON TRADES: Less Active: Com- 
plaints —Tue OPPosITION AND DErEeaT oF THE GREAT WESTERN RAILWway 
BiLy For INCREASING THEIR TOLLS AND Fares: The Struggle and its Cost— 
Tue Boarp or Trade Returns ror Fesruary: Jmprovement in Metals— 
DisTREss amonG THE GUNLOCK FiteRs: Meeting of the Men—Axms’ 
Museum aT THE MipLanD InstiTUTE: Gift and Encouragement Srom 
Governmen'—MIsixG AccipENTS: Fatal Explosion in Shropshire: Falling 
down Shafts in South Staffordshire, 


Tue Ironmasters’ Preliminary Meeting for this quarter was held 
yesterday (Thursday) in Birmingham. As we have expressed our 
expectation it would be, the trade determined to recommend the 
quarterly meetings to make no alteration in the rates that have re- 
gulated the transactions of members of the Ironmasters’ Association 
in the past three months. There were scarcely so many principals 
at Birmingham yesterday as at the Preliminary Meeting last quarter, 
nor was there so buoyant a feeling. It was clear that the expecta- 
tions indulged in at that period have not been realised. Generally 
the feeling was not cheerful; and a few masters could not abstain 
from expressing grave apprehensions as to the future, because of the 
vexatious uncertainty as to the future of continental politics. 
Respecting the trade of the week, less has been done than in the 
preceding period. The orders then in hand have been more closely 
worked up, without their places being supplied by others. Fewer 
orders have come to hand from the United States; and for the con- 
tinent there is scarcely anything doing. From the former market it 
cannot be expected that much will be done in the next six weeks or 
two months. The time for ordering an account of the spring trade 
has passed, and the time we have mentioned must elapse 
before anything is being done for the fall. The orders now 
under execution are mostly for the home market, and mark the 
progress of civil engineering and machine making. Of the 
difterent departments of the works most occupied, the plate 


} and sheet mills are chiefly active. For plates and sheets of good 


quality, most of the best works are tolerably well employed; 
a few, indeed, of the less-established makers, but whose names are 
rapidly rising in consequence of the attention that they pay to 
quality, are unable to make puddled iron enough to feed constantly 
the increasing appetite of their sheet and plate mills. We are gra- 
titied to be able to add that, rather than risk their fair fame, and, 
perhaps, lead to the destruction of human life to a serious extent by 
a want of care in this respect, rather than buy puddled iron (the 
quality of which they cannot trust), they risk some of their cus- 
tomers for plates and sheets. The state of the order-books of houses 
not in repute may be inferred from the continued complaints that 
are made of the rates at which iron is still going to Liverpool and 
Manchester from some South Statlordshire makers. 

Pig iron is not so ready of sale as at the period corresponding with 
this three months ago. In most of the quarter's purchases, how- 
ever, that have yet been made, the rates of that period have been 
obtained. But there are some instances in which pigs have been 
secured at fifteen pence, and fewer at half-a-crown, below those prices. 
The make is, undoubtedly, much larger than at this time last quarter. 

Coal is more than equal to the demand, and the prices are un- 
altered. 

Regarding the Birmingham and Wolverhampton trades, it may be 
generally remarked that the London market rules dull; the retail 
business of the season has barely commenced, and already the 
prospect of a dissolution of Parliament threatens its suspension at a 
moment when it should be in the midst of the greatest activity. By 
these circumstances there is every reason to believe that the com- 
plaints of the manufacturing class are well founded, and that, as in 
the case of the iron trade, languor is the characteristic in place of 
the buoyancy which at this period of the spring had been anti- 
cipated. 

The home trade, however, has been tolerably good, and it is attri- 
butable to the foreign orders being so limited that any depression 
here experienced may be traced. Since we wrote last week the 
general condition of trade has very slightly changed in two or three 
branches; some impetus has been given by orders coming in for 
goods required for change of wear in consequence of change of 
season; but orders given out by factors have been small, and shop- 
keepers order only the smallest quantity of all descriptions of goods. 
With the existence of this disposition, the manufacturers cannot, it 
has been well remarked, have any great amount of orders on their 
books, although they may be turning out nearly as many goods as 
usual. Upon the whole, perhaps, trade is steadier than when much 
greater activity prevails. 

There is no improvement in the fancy trades. They are for the 
most part experiencing considerable languor. 

In the bedstead manufacture there is a good supply of orders. 

The trade-subject most discussed during the week amongst the iron 
masters and the manufacturers of Birmingham and South Stafford- 
shire (more than once before referred to here) has been the attempt of 
the Great Western Company to very largely increase the merchandise 
tolls and passenger fares upon their line, by introducing into Parlia- 
ment “ A bill for authorising the construction ofa railway for carrying 
the West London Railway over the Great Western Railway by means of 
a bridge, in substitution for the present level crossing ; for revising 
the tolls of the Great Western Railway, and for other purposes.” 
Fortunately for this district the proceedings can now be mentioned 
only as an “attempt.” In committee the preamble was declared 
proved; yet so formidable did the opposition grow, that after a 
desperate fight of some fourteen days, the company were forced to 
withdraw their bill. is “consummation most devoutly to be 
wished ” took place on Friday last, after as many as ten days had 
been spent in going through the clauses. ‘Ihe only regret expressed 
in the matter by the opponents of the bill is the pardonable one 
that the company did not go to the committee for the tinal issue. 
The matter, therefore, now stands as it did before the application to 
the Legislature for power to enable “ Punch’s line” to cross the 
Great Western, without subjecting itself to probability of a collision 
by running upon a level with the last-named railway. Except 
indeed, that a sum of money, large enough to greatly increase 
the balances applicable to the purposes of a dividend 
to the Great Western shareholders, has been passed over to the 
lawyers: whilst the customers of the line have been reluctantly 
forced to disburse £2,000 in the same direction. So unsuspected 
seems to have been the attempt to obtain power “for revising the 
tolls of the Great Western Railway and for other purposes,” by 
securing the royal signature to a bill which most people would look 
upon as designing only the erection of a bridge, that the London 
traders woke up in time to call a meeting for the purpose of opposing 
the bill on the very day that it was defeated after a fortnight’s 
fight. Whoever was the first to discover what were the powers 
which the bill sought—whether it was Mr. Roy (well known in con- 
nection with the Shrewsbury and Birmingham), whether it was 
Mr. K. Blackwell (of the British Iron Company, Tipton), whether 
Mr. Wm. Matthews (ironmaster, Birmingham), to each of whom 
we have heard the credit assigned, or whether it was anyone else, 
the discoverer, whoever he is, has earned a laurel, which, on the 
behalf of the large trading interest of Birmingham and South 
Staffordshire, we should be glad to place publicly upon his brow. 
Be he who he may, he has done the mighty commercial interests of 
this great district good service. To the South Statlord- 
shire and Birmingham men who have confronted the com- 
pany in committee, and in particular to Mr. George Skey, 
iron broker, of Wolverhampton and Leamington, with his 
extensive knowledge, from previous connection with the carry- 
ing trade of that district, the public are greatly indebted for 
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way of the Great Western line. At their own cost most, if not all 
of these gentlemen are understood to have travelled and remained in 
London during the whole or the greater portion of the time during 
which the bill was in committee. They now only ask that the law 
expenses of the opposition—increased by the severity of the conflict 
to twice the estimated amount—should be borne by the public. To 
devise means for raising their share of these expenses the Wolver- 
hampton Chamber of Commerce held a special meeting yesterday 
(Thursday). 

The Board of Trade Returns for February show an improvement 
in certain of the metal trades, more gratifying than that displayed 
since the panic. The extent of this improvement will be seen by 
the following table :— 


Month ended February 28th, 
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There was a considerable increase in the exports of pig iron to 
the United States, but to all other countries a diminution, scarcely 
any hating for two or three months been sent to Russia, where the 
policy that prevails at present is to give all the encouragement 
possible to the native manufacture. The exports of bar and rod 
jron increased to all parts of the world except Holland and Sar- 





dinia, and the same of railway iron, the exceptions in the latter case | 





being Hanover, the Hanse Towns, Spain, and Australia. |The cast- 
iron trade continued depressed, the only improvement being in the 
direction of Australia and Brazil. There was a slight difference in 
favour of last year in the exports of wrought-iron to the former 
country and Holland, but to all other markets an increase, which 
was most marked in respect of the United States. The copper and 
yellow metal sheathing trade shows a falling off, notwithstanding an 
increase in the exports to Holland, Belgium, the United States, 
and Brazil. The tin plate trade improves, the exports to America 
having nearly doubled, but they are still below those of the cor- 
responding: period of 1857. 
augmented very considerably, bit did not reach the amount they 
had attained prior to the late depression. Machinery, as will be 
seen below, does not occupy so favourable a position. 
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” 130,160 
The metallic imports show 
metal, and also of lead and 
steel, and tin. ‘lhe imports 
amounted to £2,044,368, 
period of last year, the difference arising from the larger supplies of 
gold received in 1858 from the United States, and of both metals 
from Mexico, South America, and the West Indies. The exports 
amounted to £2,010,112, against £1,896,349, nearly half of which 
consisted of silver sent to Egypt in transit to India and China. 


spelter, with a falling off in bar iron, 








The difference between the exports of February and those of the 
preceding month is slightly in favour of the former; but the 
difference is not uniform, and in respect of hardwares and cutlery the 
exports of the last month show a diminution. Earthenware and 
porcelain follow the rule of the total, there having been an increased 
exportation to Australia and Brazil. In machinery of all sorts the 
exports of January slightly exceeded those of last month; and the 
coutrary appears in the case of pig, cast, and wrought iron, wrought 
copper, lead, and tin plates, though in other metallic manufactures 
the ditference isin favour of January Plate, plated ware, jewellery, 
and watches, show an increase upon the first month of the year. 





During the past few weeks public attention has been called to the 
condition of the operative lock forgers and filers, and one or two 
meetings have been held, with the view of considering what steps 
should be taken to induce the masters to pay a more remunerative 
price for the work. The circular issued states that at present prices 
the operatives cannot get more than 103. per week, and that it was 
their object to procure an advance of prices, so as to fix the terms 
for filing iron back work locks at one shillir for fi s 
two shillings and sixpence per dozen. Another meetingof the opera- 
tives was held at the house of Mr. J. Wright, Church-street, Wednes- 
bury, on Monday evening, when Mr. Sainuel Yardley was called 
to the chair. It was then stated that it was necessary for the wel- 
fare of the operatives that they should be united. The object they 
had in view was simply one of justice to themselves and their class ; 
it was not one of hostility to the masters. (Hear.) Mr. Hadley 
said the question was, were they all prepared to unite for the purpose of 
getting fair and remunerative prices? They asked for certain prices, 
and what were they to do if such prices were refused? Were they 
to work and sutler, or play and suffer? It was necessary that those 
present should come to some definite understanding, which should 
be voluntary, and not at the dictation of any one of them. He was 
sure that none of them wanted to interfere with capital. They all 
knew better than want the injustice of sharing the profits of capital, 
for they wanted capital to be fairly remunerated as well as labour. 
What they had to do, however, was to decide as to the steps it was 
advisable for them to take. They wanted a certain price, and were 
they to go on working till they got it, or to strike till they got it? 
He wanted them fairly and calmly to consider the case, so that there 
might be a proper understanding between each other.—Mr. Turner 
(forger) asked what the filers thought the forgers ought todo? He 
wished there to be a union amongst them ; but if the forgers could 
get the advance they asked for, were they to keep out until the filers 
got their pr ? For his own part, he was willing to keep out so 
long as the filers did; but it was but fair that the other members of 
the same branch should do likewise. (Hear.) He observed that 
some of the principal forgers were not present, and it was due to 
them, as well as to the meeting, that they should be communicated 
with.—The chairman reminded those present that the interests of 
the filers and forgers were identical—(hear, hear)—and that they 
inust unite in order to show the justice of their cause. Several of 
the forgers said that they would willingly unite with the rest of the 
trade; but it was necessary that they should ascertain what was 
generally proposed to be done. For them to strike, and others who 
did tive or six times the amount of work a week to go on, would not 
have the effect they desired.—At a subsequent stage of the proceed- 
ings it was intimated that there was not any objection at all to the 
Operatives working at the “ three-legged bridle ;” but the “‘ iron back 
work,” as alluded to in the circular, ought to be, and must be, 
better paid for. After some further conversation, it was resolved 
that the meeting be adjourned for a week, and a deputation was 
appointed to wait upon the other forgers and filers, to ascertain what 
course they proposed taking in the matter. The meeting adjourned, 
after passing a vote of thanks to the chairman. 

In Birmingham a small-arms trade museum has been formed in 
connection with the Midland Institute. A contribution of specimens 
has been made by various members of the trade, and also by Govern- 
ment. The Government list includes a fusil of the time of James 
II., two muskets of the time of William IIL, a wall-piece of the 
eighteenth century, two blunderbusses, and a unique seven-barrelled 
gun. The period from George ILI. to the present day is illustrated by a 
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The exports of hardwares and cutlery | 


| scheme under the notice of the War Department. 


complete series of every description of arm—muskets, carbines, and 
pistols—showing the gradations of the flint gun from the musket 
with a guard to the pan, and the several improvements that followed 
up to the percussion gun in 1838. A specimen musket of 1851 
shows the introduction of the Minié rifle. 
1853 is the arm now in general use in the line. There are sev eral 
specimens of later date for special services, including Lancaster's 
oval-bore rifle. The series illustrating the arms at present in use 
includes nineteen specimens. Of breech-loading guns there are two 
examples, both of American invention; we hope that Birmingham 
ingenuity will not be long in increasing the number of specimens of 
this class. Colt’s revolver finds a place; and by the side of it we 
have Deane’s, with Beaumont’s improvements. The entire collec- 
tion thus liberally placed in the hands of the gunmakers by the 
Government for their museum, comprises no less than sixty-four gut 
and pistols. The interest felt in the welfare of the trade is shown in 





| a communication made by Lord Hardinge, the Under-Secretary for 


War, to Mr. Goodman, in November last, when he first brought the 
Lord Hardinge 
writes :—* 1] am to inform you that it will give General Peel much 
pleasure to assist in any way in forwarding a de 
to afford so much instruction to those who are concerned in the 
small-arms trade.” Specimens of arms in various stages of manu- 
facture are promised by Government in illustration of the produc- 
tions of the Entield establishment. 

The accidents in mines have been numerous in Staffordshire and 
Shropshire since our last. On Monday morning last the tirst band 
of men, upon going down to work in a pit at the Court Works, 
Madeley, about six o'clock, proceeded to the workil as usual, 
three of the men going first to ascertain whether there was any 
sulphur. 











One of the charter masters accompanied each party to 
their work, one going up one way to the workings, and another the 
other, both parties having agreed to give signals if they found 
sulphur. James Martin and John Jones, together with Benjamin 
Parton, left their candle and lamp upon finding sulphur, and pro- 
ceeded without them some distance. Upon tinding that there was 
eeding to work, 
they gave the signal previously agreed upon. Mr. Thomas Jackson, 
partner with Martin in the work, then met one of the advance 
party running back, exclaiming that the damp had got down the 
men. Mr. Jackson, upon going to the spot, found John Jones quite 
dead. He brought him out, and they then proceeded to get out the 
other man, James Martin, whom they found in the dirt brought 
down by the water thrown in to break the sulphur. Two surgeons 
were speedily upon the s Mr. John Proctor and Mr, Matthew 
Webb, but could render no assistance. Ve are assured by the 
agents and managers of the Court Works that this was another of 
these accidents that men carelessly incur; that the men had no 
business whatever at the place where they lost their lives, and that 
if they had business there, and had taken their lamps, they would 
have been saved.—Another accident at one of the Madeley Wood 
Company's pits happened on Saturday last—a quantity of earth 
falling upon a man named William Tranter, crushed his head very 
severely. 
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On Thursday evening an inquest was held at the Three Furnaces 
Inn, Tipton, before G. Hi. Hinchlitie, Esq., coroner, on the body of 


| Thomas Coombes. The deceased, who was about lifty years of age. 
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worked at Mr. Rowley’s coal-pit, and on the previous Saturday he 
descended the pit for the purpose of working during the night, no 
other person being down, The engine was working ail night to pamp 
the water, and a log was placed at the end of one of the chains, and 
this went up and down the shaft of the pit where the deceased was. 
On the following morning a man went on the pit bank, and got 
the horses’ corn ready to send down. He called to the deceased, but 
did not receive any answer, and two of the men descended and found 
the deceased about four feet from the bottom, and quite dead. His 
thigh was broken and his temple much injured. He was dressed, 
and his clothes were much torn, The witnesses were of opinion that 
he had been attempting to ascend the shaft, which is about 100 vards 
in depth, on the log at the end of the chain, and had fallen off) He had 
several times come up on the log, and had been cautioned, but replied 
that he considered it safe. It appeared that the wire from the bottom 
of the shaft to the clapper in the engine-house had been broken some 
time, and the deceased had no means of making any signal to the 
engineer. The jury returned a verdict in accordance with the 
evidence, and the coroner desired the manager to have a proper 
signal put up, and pointed out that he was liable to a penalty under 
the special colliery rules for not doing so. 














On Thursday morning as a labourer, named Thomas Hill, was en- 
gaged in taking down an old whimsey at one of Messrs. Harper and 
Moore's pits, at The Delph, Brierley-hill, a board covering the mouth 
of the pit, upon which he was standing, gave way, and he was pre- 
cipitated to the bottom of the shaft, a distance of tifty yards. The 
board had, it appears, been rendered quite rotten by the influence of 
air and water. The deceased was forty-one years of age, and has 
left a widow and five children. 

Last Monday morning, as Mary Smith, aged fifty, a bankswoman, 
employed at Lane End Colliery, was engaged in untackling a skip, 
her foot slipped, and she fell to the bottom of the shaft, which 
is about 100 vards in depth 
back of her head having been smashed in and the brains scattered 
about.—On the previous Saturday, about half-past three in the 
afternoon, a stone fell out of an ascending skip, in a shaft of Messrs. 
Selby’s field, at Portobello, and broke the back of James Millard, 
seventeen years of age, who was at the bottom. He died at half- 
past five the same afternoon. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
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Tue Hexham Farmers’ Club has been discussing the various modes 
of cutting corn. A paper on the subject was read by Mr. Trotter, 
of Bywell, who remarked in the course of his observations that he 
could not conceive how agricultural societies and farmers’ clubs in 
their respective localities could better expend a portion of their 
funds than by offering prizes for competition, as they would bring 
out a class of competitors who would not venture to compete at the 
Royal Society’s meetings. This remark led him to mention that 
much dissatisfaction has been expressed, both by the public and 
exhibitors, at the decisions given by judges of reaping machine 
trials ; one sort of reaper being placed one day, one of another sort 
on another day, and one of a third sort on another day, and so on. 
No awards could be satisfactory unless founded on a well calculated 
table of points of merit; such as the quality of work performed, 
cost per acre, time of cutting, draught, construction and material, 
easiness of removal, cost of machine, and the condition of the por- 
tion of the crop allotted to each to be also taken into consideration. 
Mr. Trotter estimated the cost of cutting an acre of an average crop 
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of wheat (say twenty-eight bushels) by the various methods of 
reaping, as follows :— 
By sickle—Cutting, 10s.; binding and stooking, 2s... .. 
By scythe—Cutting, 4s. ; lifting, 3s.; binding and stooking, 
2s 
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y machine, with side delivery in swaythe, allowing the 
machine to cut 12 acres per day, and charging man 
and horse at 8s,, and allowing a woman to rake 24 acres 
per day at 2s., and a band maker, 1s., binding and 
utooking, 28. .. «2 of e+ se «- 
machine, with back delivery, allowing 
man and horses, 8s.; sheafer, 4s.; bing 
2s, Sd. per acre, making altogether 
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The advantages (it was observed) which reaping machines with 
back delivery possess over other methods of reaping are much more 
than expressed by these figures. The heads are laid straight, in one 
way, and the work is so clean that no raking of stubbles is ne- 
cessary. 

More complete particulars can now be afforded with reference to 
the boiler explosion at South Kelloe Colliery, of which some notice 
appeared last week. Four persons have lost their lives :—Thomas 
Froud, tireman; Michael Drunskill, coal trimmer; Joseph Welsh; 
and Joseph Rees, a tramp. A fifth man, named Thomas Jackson, 
is also severely injured. It appears that there are seven boilers at- 
tached to the colliery, placed parallel to each other, and communi- 
cating by a steam-pipe. The engine had been working as usual the 
whole of Saturday night, the 1th ult., until about seven o'clock 
on Sunday morning, when it was stopped for half an hour, in order 
to change a bucket. The engineman, John Morgan, who had charge 
of the engine during the night, states that he examined the boilers 
every twenty minutes, and found them all safe, and indicating a 
plentiful supply of water. He left at eight o'clock in the morning, 
and gave place to another engineman, named Henry Horton, whe 
looked at the steam-gauge in the engine-house, and then examined 
the boilers, all of which he considered perfectly safe; but just as he 
was re-entering the engine-house one of the seven boil rs exploded 
with great force, sending into the air a large body of broken bricks 
and mortar, which, together with the density of steam and smoke, 
rendered it impossible for some minutes to ascertain the extent of 
the damage which had been done. The boiler which exploded was 
turn into ten pieces, several of which were carried into a tield be- 
tween two and three hundred yards distant, and two of the adjoining 
boilers were thrown from their seats—one into a pond, and the other 
across the top of the remaining boilers. At the inquest held on the 
sufferers, no conclusive explanation of the causes of the accident was 
given, Thé jury, in their verdict, found “ That the explosion had 
wen caused by the over-heating of the boiler, but that how the 
over-heating had been occasioned there was no evidence to show.” 

Mr. Alexander Ross, of Gateshead, has prepared a paper on the 
methods adopted for working and ventilating collieries in the district 
of which Neweastle-upon-Tyne is the centre. The paper was read 
by Mr. Fryar at the last meeting of the School of Mines, Bristol. It 
stated that the method of working now generally adopted is two dis- 
tinct shafts. ‘There are still a few collieries in operation where one 
shaft is used, and divided into two or more sections by means of a 
wooden brattice, but in working new winnings this system is dis- 
carded. In collieries of moderate extent the downcast pit only is 
used for winding coals, but in more extensive works both shafts are 
used for this purpose. ‘The shafts are generally placed in the centre 
of the estate to be worked, as this gives the largest area of coal that 
can be worked by one pair of shafts. The system of working coal 
generally pursued is by * pillar and stall.” The long wall system is 
adopted in some instances, but this has not as yet made much pro- 
zress in the district, perhaps owing in a great measure to the tende 
shale roof which prevails. The plan of driving out to the extremity 
of the boundary in the first instance, and working back towards the 
shaft, is not much practised, simply because the boundary is not 
always determined, as in many cases when one royalty is worked out 
adjacent royalties are taken, and the coal thereof worked by the 
same shafts. Dractically, however, this need not be an insurmount- 
able objection to the plan of working back from the boundary of the 
first royalty, as walls and banners of suthicient strength may be left 
on each side of the main roads, to keep them in good condition for 
an almost indetinite period ; these main roads being driven as levels, 
or to the rise or dip, as the case may be. As the area to be worked 
is divided into panels or districts, after the main passages or exploring 
drifts are driven out sufficiently far from the shaft, such isolated dis 
tricts are worked in the whole, and the pillars removed immediately 
afterwards, so that each district may be worked in the same way as 
if the extremity of the boundary had been arrived at in the first 
instance. The size of the pillars of coal left in the ordinary workings 
is determined by the depth of the seam from the surface, the nature 
and texture of the coal, and the condition of the floor and roof, as to 
the character of the rock of which they consist. At a depth of 60 
fathoms from the surface the ordinary pillars may be made 30 yards by 
12 yards; at a depth of 140 fathoms3v yards by 16 or 1s yards; orin 
extreme cases, asthe Monkwearmouth and Seaton collieries, where the 
seams are at a depth of 250 or 300 fathoms from the surface, the 
pillars are 60 by 40 yards, or 60 by 60 yards. The level course 

f the seams varies to some extent, but it is generally within a few 
degrees of the magnetic meridian, and the rise or dip workings are 
driven to the full rise or dip as the case may be; the coals being 
conveyed from the rise workings by self-acting inclines, and from 
the dip and along the levels by means of powerful steam engines. A 
distance of not less than from 300 to 400 yards is driven out from 
the shaft before commencing to work a panel or district in the 
ordinary way; that is, working the bords or stalls first, and imme- 
diately afterwards removing the pillars. This is necessary to keep 
the parts adjacent to the shaft in a sound and strong state, and also 
to keep the goaves and working places a sufficient distance from the 
furnace to allow ditierent currents of air to join and become pro- 
perly mixed before reaching the furnace. The shafts are from 9 ft. 
to l+ft. in diameter. It is admitted that for all practical purposes 
the upeast and downcast shafts should be equal in area. Furnace 
ventilation is nearly universal; the aggregate quantity of air circu- 
lating in the collieries varies from 20,000 to 80,000 cubic feet per 
minute, and in some cases upwards of 100,000 cubic feet per minute 
is obtained. Each district of the respective collieries is ventilated 
by a distinct current of air; the quantity allowed for each district 
varying from 5,000 to 10,000 cubic feet per minute, according to the 
requirements of the district, from the number of men employed, the 
extent of workings to be ventilated, and the quantity and character 
of deleterious gases generated. 

















The promoters of the Border Counties and North British Railway 
schemes have triumphed over those of the Caledonian, backed by 
the North-Eastern, the preamble of the Caledonian, Hawick, and 
Carlisle Bill having been declared not proved. This result has been 
received with great jubilation by the North British party; but dege- 
nerate Southrons must regret to see such fierce parliamentary rivalry 
still the order of the day. a 

The submarine cable lately laid between the Norfolk coast and the 
Continent is not yet put into communication with the metropolis, 
but will be shortly. Posts are being erected on the Great North 
Road for the purpose of placing the new line in communication also 
with Doncaster, Balmoral, and the Irish Channel. 

It appears from an official report, with reference to the progress of 
the Ordnance Survey, that, at the close of last year, seventy-six 
square miles of the county of Durham had been engraved and pub- 
lished on the 6-in. scale; that 326 square miles were in course of 
engraving on the same scale; and that 1,097 square miles had been 
surveyed and plotted on the 25-in. scale. Two strong parties are 
now surveying in Northumberland, one having taken up the 
northern part of the county, while the other is working in the 
south. 376 miles have been surveyed and plotted on the 25-in. 
scale, and the chief officer hopes to be shortly in a position to report 
the completion of the survey of the county, which is the last of the 
six northern counties ordered to be surveyed on the large scale 
During the last twelve months plans of South Shields and Gates- 
head have been published, and the plan of Sunderland will appear 
shortly. 
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The new Jarrow Dock has now been in operation for about a 
month, and the expectations entertained with reference to the ship- 
ment of coals have been thus far realised. Nearly 100 vessels have 
been observed in the dock in one day. An iron screw steamer, the 
Express, built in 1857, and fitted with high-pressure engines, was 
sold at South Shields yesterday (Thursday) week. The vessel, 
which carries 180 tons (besides sixteen tons in her bunks) at a 
draught of 8} ft., was sold for £1,020 to Mr. Lister.—The River 





Tyne Commissioners have under consideration the amalgamation of 


the harbour master’s and police departments of the river. ‘The 
object is to increase the efficiency of the two bodies, and to produce 
uniformity, energy, and regularity in their action.—The Stockton 
baths and wash-houses are approaching completion. In addition to 
the washing arrangements and the warm-slipper baths, a com- 
modious swimming bath is provided.—Coal freights from the north 
to London continue very low; only 5s. 6d. to 6s. per ton can be 
obtained. ‘The owners of the West Hetton Collieries have lately 
taken 1,200 acres of coal, belonging to Viscount Boyne, to be worked 
from Page Bank Vit, and it is cxpected that a large number of addi- 
tional hands will be shortly engaged. ‘I'he same owners have lately 





taken the coal on the West Chilton estate, belonging to the Earl of 





Eldon. Another pit is shortly to be set to work, and 200 cottages 
are to be built to accommodate the increased number of workpeople. 
—It having been intimated, with regard to the Wear Dock Amalga- 
mation Bill, that an alteration must be made in the constitution of 
the River Wear Commission, which at present is self-elected, the 
committee have decided that the following interests are to be repre- 
sented in the proportions stated—all to be elected from the bodies 
classed except the Adiniralty and Customs :—Coalowners, 21; Ship- 
owners, 15; Landowners, 9: Merchants, 3; Admiralty, 1; Collector 
of Customs, 1; North-Eastern Railway, 1; Corporation of Sunder- 
land, 1;—52. With these modifications the preamble of the bill has 
been proved.—The Tyne Improvement Bill, promoted by the River 
Tyne Commissioners, has been discussed before a select committee 
of the House of Commons, and the preamble has been declared 
proved, the clauses being so altered as to put the commissioners in 
a position to accept the proposed Government grant of £250,000 for 
a harbour of refuge. The main objects of the bill are to obtain an 
extension of time for completing the piers at the mouth of the har- 
bour; to raise additional funds for the same objet; and to repeal 
the clause in the Act of 1852, which restricted the commissioners 
from applying the surplus dues of the Northumberland Dock to the 
general purposes of river improvement. 

Mr. Joseph Baxendale has been appointed Manchester Corpora- 
tion Astronomer, in the room of the Rev. H. H. Jones, deceased. Mr. 
Baxendale’s house not being convenient for the erection of the cor- 
poration observatory, it is to be removed to Crumpsall Hall, the 
residence of Mr. kt. Worthington. It appears that the regulation 
of the Town-hall clock is one of the duties of the corporation 
astronomer. 

The report of Mr. 1. W. Harman, chief inspector of the Manchester 
Association for the Prevention of Boiler Explosions, for the month 
ending the 18th ult., states that the following is the position of the 
undertaking as regards the number of works and boilers under in- 
spection :—9530 mills and other works, and 1,466 boilers, being an 
increase since the 22nd ultimo of 50 mills and other works, and 139 
boilers. We have also imade 230 visits, and exami 667 boilers 
and 500 engines, Of these, 2 visits have been sp: and 1 boiler 
specially examined; also 11 internally, and 27 thoroughly examined. 
$4 diagrams have been taken from 49 eylinders ; 8 diagrams from 
4 cylinders have been special. The usual copies, with calculations 
of power, consumption of fuel, and general recommendations, have 
been forwarded to propriviors. The number of boilers found to be 
defective are as follows :—Corrosion, 20, of which 6 were dangerous ; 
fractures, 3; safetv-valves overweighted and otherwise out of 
order, 31; pressure “gauges out of order, 20; water gauges out of 
order, 17; feed apparatus out of order, 5; blow-off cocks out of 
order, 9, of which 1 was dangerous: 

107. 10 boilers were without vlass gauges: 
blow-off cocks; 3 boilers were without pressure gauges; 7 sa lety- 
valves had the spindles passed through stufling-boxes, 

Sir W. G. Armstrong has been made a companion of the “ Most 
Noble Order of the Bath, civil division.” 

The Leeds 'Town-hall organ is completed.—It is expected that the 
Victoria Hall and the Civil Court will be granted to the Institution of 
Mechanical Engineers at their proposed autumn meeting in Leeds,— 
The Bishop of Capetown is about to address the Leeds Chamber of 
Commerce on the commercial resources of South Africa. 

At the last meeting of the Mersey Docks and Harbour Board a 
letter was read from Mr. Henry Cox, harbour-master, stating that 
he had been excused by Mr. Justice Willes from attending at the 
assizes as a juryman, on account of the responsibility of his office, 
and the public importance of the due discharge of his duties. His 
lordship mentioned a case at some other port of the burning of a 
ship in a dock, the master of which was at the time on the jury-box, 
whilst, if he had been on duty, the ship might have been saved. Mr. 
Boult said he understood that the judge asked if harbour-masters were 
not exempted by Act of Parlioment, and intimated that it was his 
opinion that it was highly proper they should be. This suggested 
the desirability, if it was not too late, of obtaining an exemption 
clause in the bill at present before Parliament. The chairman said 
the parliamentary committee would give it their attention; but, as 
the harbour-master had got off so easily, perhaps a clause would not 
be necessary. Mr. James Holme urged that a floating fire-engine, 
attached to the dock estate, should be provided; the recent burning 
of the ship Equator proved the necessity of such a step. Mr. 












































28 boilers were without 

















Lock said the committee had resolved that they could not recom- | 


mend the Board to provide such engines, owing to the difficulty and 
expense in tending them, ‘The chairman said most of these 
accidents had occurred, not in the docks, but in the river. The 
intention first was to have a tloating-engine for the docks, and not 
for the river. 

At a recent meeting of the Liverpool Architectural Society allusion 
was made to drench Governmental * red-tapeism.” Mr. Chappel 
read a copy of a contract for supplying the French Government with 
a quantity of Portland cement, as an illustration. The value of the 
cement to be supplied was only £120, vet the contract entered into 
the most minute particulars at very great length, the document 
being signed by Ministers of State and other officials to the number 
of twenty-five But, after all, this is not the worst form of red- 
tapeism, although our French neighbours place great reliance on 
governmental “ organisation.” The real red-tapeism is incapable 
inertia, such as resulted in Crimean confusion worse confounded. } 

Che following is a summary of the liabilities and estimated 
income from the Mersey Dock estate in 1865 ;— Bond debt, inclusive 
of compensation for ‘town dues, Uirkenhead bondholders, cost 
of north reserve, corporation for works executed, Woodside 
basin, cost of works, as per estimate of 1858, balance of 
cost, say £195,870, of deepening the great float, and extra 
land contingencies, £4,900,000, From the Liverpool estate the 
revenue is estimated at £721,500, including, for the year ending 
24th of June, 1859, £499,417; town dues, £133,000; additional 
from Canada Dock, £33,660; new steam dock ground round canal 
docks, income from rent of floating timber in timber pond, £27,125; 
and also the sum of £17,150 estimated additional income from 
Canada Dock and works proposed by the bill now before Parliament 
(which has been reported to the House of Commons). The rents to 
be received from land, which are also included, are estimated to 
yield £11,198. The revenue from Birkenhead is estimated at 
£117,550, including income from dock space, at the rate of £467 10s. 
per acre of £70,125; town dues, £25,720 ; from 660,000 square yards 
of land north and south sides of float and west of Victoria wharf, at 
6d. per yard, and rent of land to be let to railway companies, 100,000 
yards at 1s., £5,000, making a total gross revenue cf £838,930. The 
expenditure for the Liverpool estate is estimated at £668,676, in- 
cluding £493,000 interest, at 44 per cent., on the bond debt, repairs, 
and maintenance, and police. For Birkenhead, the expenditure, 
which also includes repairs and maintenance and police, is estimated 
at £39,470, making a total expenditure of £708,146, which, deducted 






































deficiency of water, 2; total, | 


from the gross revenue of £838,930, will leave an estimated surplus, 
in 1865, of £130,784. 

Mr. W. T. Ansell has been appdinted by the Electric and Inter- 
national Telegraph Company to the management of the Levant 
telegraphs. A dinner will take place next week to celebrate the 
departure of Mr. Ansell for the scene of his future duties, and several 
of the principal officers of the British and Irish Magnetic have ex- 
pressed a desire to join also in the entertainment, which will be a 
meeting of Mr. Ansell’s many personal friends. 

A rather curious case was disposed of at Liverpool on Saturday, 
before Mr. Justice Byles, “ Francis v. Hawksley.” The action was 
brought to recover the sum of £278 1ds., 
claimed to be entitled to from October, 1848, to the 6th of 
March, 1852. Mr. Hawksley, it will be remembered, was the 
engineer of the Rivington Waterworks, which have very recently 
been completed by the Corporation of Liverpool; and before ap- 
plication was made to Parliament for power to construct those 
works, the plaintiff was employed at Rivington in his official capa- 
city, under Mr. Hawksley, being also retained by the Corporation 
while the Parliamentary contest was proceeding. In October, 184*, 
contracts having been entered into with several Glasgow firms for the 
supply of a considerable quantity of iron pipes, the plaintiff was 
directed to proceed to that city for the purpose of superintending the 
manufacture and proving the pipes, in conjunction with a gentleman 
named Campbell, who has since died. i 











For this service he was to 
receive from the Corporation the sum of £3 3s. per week, and Mr. 
Hawksley, out of consideration for his own reputation as an engi- 
neer, volunteered to add a further sum of one guinea per week, pro- 
vided the pipes proved sound in working, expressly stating that the 
extra guinea was to be paid as a remuneration for looking after his 
(the defendant’s) interest. The plaintiff, it would seem, thought 
four guineas per week an insufficient remuneration for his services, 
and asked Mr. Hawksley te interfere with the water committee, with 
the view of obtaining for him some addition to his salary. Mr. 
Hawksley told him there was no chance of that, but volun- 
teered to increase his own additional allowance from one guinea 
to a guinea and a-half per week. Upon this understanding the 
work went on, and the plaintiff continued at Glasgow until March, 
1852. His case now was, that he had been paid nothing by the de- 
fendant during the whole of the time; that, when he applied for 
payment, he was told nothing was due until the soundness of the 
pipes was proved; that that time had now arrived; and that, as 
Mr. Hawksley still refused to pay, he had been compelled to bring 
this action. ‘The defence was of a two-fold character. First, it was 
contended that the plaintiff was distinctly told at the time the 
engagement was made that the pipes were to be finished within 
eighteen months, and that Mr. Hawksley could not, under any cir- 
cumstances, be liable for anything beyond that; and against this 
part of the plaintifi’s claim the defendant pleaded a set-off, and paid 
£20 into court. The set-off arose upon a promissory note for £80, 
given by the plaintiff in the year 1852, for money lent by the de- 
fendant, with six years’ interest upon it, which note, the plaintiff in- 
sisted, was barred by the statute of limitations. The second part of 
the defence was, that the plaintiff's engagement was terminated in 
May, 1*49, and that, although a deputation from the water com- 
mittee had renewed it so far as the Corporation were concerned, there 
had been no renewal of the defendant's undertaking; and letters 
from the plaintiff were produced, in which he distinctly stated that 
the defendant’s liability for extra remuneration had ceased as from 
| that time. The plea of the statute of limitations with respect to the 
| promissory note was broken down by documentary evidence pro- 
| duced in the course of the cause, and the learned judge asked the 
| jury—tirst, whether the contract was or was not terminated in the 
| spring or summer of 1849; and, secondly, whether, assuming that it 

was put an end to, Mr. Hawksley, as distinct from the Corporation, 
had ever re-engaged him. The jury found a verdict for the de- 
| fendant. 

A monster wrought-iron gun, made by Messrs. Horsfall and Co., of 
| the Mersey Ironworks, and presented by them to Government, will 
; in a few days be permanently placed in its position at Portsmouth, 
| where it will form a part of the sea defences of that place. 
| The cotton trade is expanding in Stockport, several establish- 
ments having been recently enlarged. 

One of Boydell’s traction engines was on Saturday exhibited in 
action at Manchester. The trial was also repeated on Monday. 
One of these engines is now working between Manchester and 
Little Hulton. 

Trade at Sheffield continues quiet. The ZJndependent says:—“ A 
moderate amount of orders are in the books of several of our leading 
firms, which prevent their complaining of any positive slackness. 
Still, even this is not by any means universal. All, however, ap- 
pear hopeful of the future, and a general opinion is expressed that 
we are on the eve of an improvement which is expected to be per- 
manent. The American advices have been in some instances much 
more encouraging, and the agents are writing in better spirits. The 
more favourable aspect which continental affairs present will soon 
tell, though further positive progress must be made towards the 
adjustment of ditliculties, before any marked beneficial etlect will be 
apparent.” 

It is desirable, perhaps, to follow the course of the dispute between 
the town council of Wisbech, and the Nene Valley Drainage Com- 
At the last meeting of the council the common seal 


























missioners. 
was ailixed to a complaint 
to the removal of the dam at Guyhirn. The town clerk said he had 
| been in communication with Mr. Archbould, the clerk to the com- 
| missioners, who had consented to accept service of the summons by 
post, and had stated that he should offer no evidence before the ma- 
vistrates, but should protest against an order for removal being 
made, leaving the corporation to take the responsibility. The town 
clerk also stated that on his suggestion, Mr. Page had recommended 
that it was highly necessary the “ throttle ” doors should be set open 
so as to admit the tree tlow of the tidal waters upwards, and try the 
etlect it would have. The mayor said they must not stop at Guy- 
hirn; it was most necessary that every obstruction in the river up 
to Peterborough should be removed, and then they must obtain the 
removal of the “throttle.” The town chamberlain was authorised 
to chain back the doors of the “throttle.” In reply to a question 
by Mr. Louth, in reference to Waldersea dam, the mayor said the 
contractor was proceeding with the removal of the dam as fast as he 
could. He had got his lighters there, and a number of men, but he 
could only draw the piles on spring tides. He expected to draw all 
the principal piles during the next tides, but he did not think it 
| possible to get the whole removed within the time stipulated (six 

weeks), The wings are cleared away and an opening has been cut 
| on each side for the passage of the water, so that there was now no 
| impediment to the drainage. 
| The ides of March have come and gone without the opening of 
the East Suffolk Railway, and as no public notice has been given 
| on the subject, there is no probability of the line being used for 
traflic on the Ist of April, as expected. Railway enterprise seems 
to hang-tire just now in the eastern counties. The extension of the 
Colne Valley and Halstead to Audley End is at an end for the pre- 
sent, notwithstanding the support afforded to the project by an 
eminent metropolitan solicitor. 

The Metropolitan Board of Works are in treaty with some of the 
owners and occupiers of property through which it is proposed to 
carry the great sewer at Stratford. 

Ward, the engine-driver, committed for trial for the manslaughter 
of Charles Titchmarsh, the guard, killed in the collision which took 
place in October on the Eastern Counties Railway, between Cam- 
bridge and Bury St. Edmunds, has been acquitted. The Chief 
Baron observed, that it appeared the least culpable of all the persons 
concerned in the transaction had been indicted. It was in evidence 


















that the unfortunate deceased ought not to have been in his brake; 
and with so long a train stopping at the station at Six Mile Bottom 
beyond the ordinary time (an extra train, moreover, not down in the 
bills), it might have been expected thatssome one should have been 
sent towards Newmarket to give notice to the prisoner, who appeared 
! to have done his duty. 
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which the plaintiff | 
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| as admirably suited for a topographical 


| quantity of work which was estimated to cost £150,000. 
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SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. .. 55s. 6d. f.0.b. Glasgow. 
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MANUFACTURED IRON, 

£3 Os. less 3 per cent. 

47 5s. less 4 per cent. 

£9 to £10 less 4 per cent. 

£7 10s. per ton. 

£5 to £5 5s, per ton. 

£4 per ton. NETT CASH. 


ora 

Common .. «se «. 
Plates and sheets... .. .. 
Rails tx aan eh ee) ee 
Pipes “9 +9 08 we ee 


a ne 


GLaAsGow, March 30th, 1859, 
The Scotch pig-iron market during the past week has been less fluctuative 
than it was at any other period of the month. On Friday last the price 
advanced to 53s., which was well maintained for a day or two, but we have 
since dwindled down to 52s. 6d., at which we closed sellers to-day. The 
legitimate demand is very active, makers’ iron being in good request, ¥ 
k were 13,171 tons against 12,955 tons in the corre. 

Snaw AND THOMSON, Metal Brokers, 















aot 
The shipments last w 
sponding week of last year. 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 


sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin. : 
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Loudon oo ee cece cers 


Raits continue in steady demand, and prices are without alteration, 
being £6 5s. nett cash for ordinary specifications, f.0.b. Wales. 

Scorcu Pie Iron —There has been a good demand during the past week, 
and prices are fully 1s, better, the market closing to-day at 53s. od. per ton 
cash for mixed Nos. G.M.B. The shipments were 4,800 tons against 3,800 
tons last year. The stock on warrants is 155,000 tons, and that in makers’ 
yards 165,000 tons, 

SPELTER in good request at £22 12s. 6d. on the spot. 

CorPeR without alteration. 

LeaD continues dull. 

TIN not quite so active. 

TL Puates are improved in demand, 

MOATE and CO., Brokers, 
Old Broad-street, London. 











March 31st, 1859. 
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Ture Orvnance Survey.—The cost of making the survey has 
been found to be much less than was originally expected. The 
estimate of the cost of plans on the scale of 25 in. to a mile was 2s 
per acre, but the actual cost was found never to exceed 1s. 5d. per 
acre, and this has for the last three years been reduced to less than 
1s. per acre. It is, in fact, only 11}d., but Colonel James has re- 
tained, in two estimates, 1s. per acre as the cost, feeling certain that 
the survey of all the cultivated districts on the 25-in. scale can be 
made at that rate, and the uncultivated districts on the 6-in. scale at 
the rate of 7d. per acre. The reduction in the estimated amount is, 
in fact, upwards of two-fifths of the entire sum required to com- 
plete the survey, an annual expenditure of £90,000 producing a 
; Another 
fact mentioned in the report is that a saving has been effected by 
the introduction of photography at the rate of £1,615 per annum, 
and that the saving which will be effected by its employment during 
the progress of the survey will amount to, at least, £31,902. 
During the last year the progress in the survey of England has been 
546 square miles surveyed, 515 square miles drawn, and 1,150 square 
miles published. In Ireland an area of 18,868 square miles has been 
engraved on the 1-in. scale in outline, of which 3,656 square miles have 
been done during the past year. The topographical establishment has 
had great demands made upon it within the last year, in providing 
the plans and maps connected with the operations of our armies in the 
Crimea, India, and China, and in preparing a set of plans of the 
barracks in the northern district of gland. The site of the old 
artillery baths, in the parade of the Horse Guards, is recommended 
1 depot, as, from its central 








| position, relative to the Horse Guards, Admiralty, War-office, the 





Treasury, and the Foreign and Colonial-ottice, it will be readily 


} accessible to all departments. 


Roaps ry Lxpii.—The number of roads opened for traffic in the 
several Presidencies of India since the year 1848 is as follows, viz.: 
—In Madras, number of first-class roads, 13; length in miles, 
2.222: number of miles constructed since 1848, 684; cost of con- 
struction and repair since 1848, 36.26.673 rupees; second and third 
s roads—number of miles constructed since 1848, 3,709 
52.46.944 rupees; canals, 512 miles; cost, 25.71.960 rupees. | In 
Bombay roads, 188 miles; cost of construction, 
14 { 721 miles; cost, 
23.02.7019 rupees. 
1.51..69 rupees ; 
cost, 1.97.425 rupees; canals, 223 miles; 
Bengal, 64 miles of first-class roads; cost, 
389 miles of second class reads; cost, 4.46 
and third class roads, 3,853 miles; cost, 12.55.776 rupees; canals 
12 miles; at a cost of 79.572 rupees. In the Punjaub, 1,141 miles 
of first-class roads; cost, $5.95.877 rupees; and second and third 

9,285 miles; cost, 23.20.196 rupees. 


class roads, 9,22 








first-class 5 
> rupees; second and third class roads, 3. 









In Scinde, 1,929} miles of first-class roads ; cost, 
and of second and third class roads, 1,835} miles; 
cost, 2.21.089 rupees. In 





10.9 3 rupees; and 
rupees ; second 
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NORTH COUNTRY v. WELSH STEAM COALS. 


REPORT OF MESSRS. MILLER AND TAPLIN ON THE EVAPORATIVE POWER AND 
ECONOMIC VALUE OF HARTLEY COAL; AND A SIMILAR REPORT, BY THE SAME 
GENTLEMAN, ON THE PROPERTIES OF WELSH STEAM COAL, PRESENTED TO THE 
BOARD OF ADMIRALTY. 

(Concluded from p. 221). 
EXPERIMENTS ON COAL AT CARDIFF. 
Woolwich Dockyard, 3ist December, 1858. 

Sir,—With regard to their lordships’ order of the 7th inst., and 
your instructions of the 8th, directing us to proceed to Cardiff to wit- 
ness experiments on Welsh coal, also properly to inspect the boilers 
and furnaces, and to keep a careful record of the trials, reporting 
the results in a similar manner to the report recently made by 
Mr. Taplin and Mr. Miller of the trials of coal at Newcastle,— _~ 

2. We beg to report that, having proceeded to Cardiff, we were 
introduced by the chairman of the South Wales Collieries Associa- 
tion to Mr. Dobson, a civil engineer, deputed by the association to 
superintend and carry out these experiments. By Mr. Dobson we 
were conducted to a steam vessel (the Isabella Croll) lying at moor- 
ings in the Bute Docks, having a boiler in which experiments on 
coal had been made previous to our arrival, of the same description 
as those which they intended to make in our presence on north- 
country (Hartley) and on Welsh coal (Aberdare). We found the 
boiler to be of the ordinary class used for marine purposes, in shape 
and proportions similar to those employed in her Majesty’s service. 
Its principal dimensions were: 9% 9” long, 12’ 2”; broad, and 
11’ 6” high (extreme); three furnaces each 5 2” long, 3’ 3” wide; 
distance between the firebars for air, § inch, containing 50-5 square 
feet of grate surface, 216 tubes, each 3} in. outside diameter, 
6’ 3” long, a drawing of which in detail is transmitted herewith for 
further information. We found the furnace doors to be of the com- 
mon description; but after the first four experiments were com- 
pleted, and the quantity of smoke well tested, a modification of Mr. 
Williams’ plan for the prevention of smoke was applied to them. 
We were informed that the mode intended to be pursued in the ex- 
periments was to be in accordance with many experiments pre- 
viously conducted by this association, and was to make them coincide 
with the mode adopted in vessels under steam at sea. With this 
intent, steam was to be raised in the boiler under a safety-valve, 
loaded to 12 Ib. on the square inch, and when the steam was blow- 
ing off freely the time was to be noted, and the experiment to begin, 
the time to be occupied being predetermined. No account was to be 
taken of the coal used in raising steam, nor of the time occupied. 
The weight of coal burned, and the quantity of water evaporated in 
a given time, were to form the chief elements for calculating the 
economic evaporation and the rate of evaporation, and no account 
was to be taken of the unconsumed coal and cinders remaining in 
the furnaces at the close of the experiment. We were also informed 
that it was decided by the association that both Welsh and north- 
country coal were to be used similarly in these experiments ; that 
the coal in both cases was to be kept in all the experiments uniformly 
thick over the fire-bars, having as even a surface as possible, so as to 
approximate to the usage in steam vessels at sea. The coal to be 
experimented on was a mixture in nearly equal quantities of the 
following denominations, namely—Nixon’s Duftryn, Powell's Dutt- 
ryn, Thomas's Merthyr, Aberamon Merthyr, Aberdare Coal Com- 
yvany’s Merthyr, Blaengwarn Merthyr, Hayne’s Merthyr, Lewis's 
ethy:, Nixon’s Merthyr, and Fforch Ammon Merthyr. The 
whole of the foregoing are denominated, in the tabular form, South 
Wales Aberdare. The north-country, denominated Hartley Nor- 
thumberland Coal, to be tested, was received by the South Wales 
Coal Association, by an authorised certiticate from the coal-meter’s 
office at Newcastle, under the denomination Buddle’s West Hartley, 
but is named in the tabulated form Hartley Northumberland Coal. 
It was further agreed that at the commencement of the experiments 
the state of the fires should be carefully observed, in order that the 
stokers might have them in the same condition at the termination of 
the experiments. The height of the water in the boiler (which was 
denoted by a glass water-gauge) was to be kept as nearly as possible 
at an uniform height throughout the experiments, but was especially 
to be of the same height at the termination as at the commencement 
of the experiments. The temperature of the feed-water, of the air, 
and of the chimney by pyrometer, were to be carefully noted every 
hour. The coal was to be weighed on the deck by hundredweights, 
and passed down to the stokers, who were superintended and in- 
structed by experienced engineers as to the mode of firing. The 
plan of feeding the boiler had been in practice before our arrival; 
and although we are of opinion that a simpler plan would be prefer- 
able, considering the importance of the question, we felt that we 
were not in a position to make an objection to it, as our orders were 
only to witness the experiment. 

8. For feeding, an auxiliary engine on board of the vessel, in the 
hold, pumped water from the dock into an elevated cistern on the 
wharf side. Another auxiliary engine, in the stoke hole, drew 
water from the elevated cistern, and forced it into the boiler. A 
meter was placed between the last-named auxiliary engine and the 
supply cistern, so that the feed-water forced into the boiler passed 
through the meter first, and thus the number of gallons of water 
expended during each experiment was registered and accounted for 
to. the boiler. A pyrometer, to register the temperature of escaping 
heat, was placed in the chimney immediately above the uptake. 

4. We beg to observe, that although the temperature of the 
chimney is not recorded in the subjoined table, it was interesting to 
witness how much the temperature of the escaping gas was affected 
as the stokers varied their mode of firing when the two descriptions 
of coal were used. This was strikingly apparent on the 16th 
December, when the Hartley coal was burnt and the fires were 
urged. The practice of using the whole of the cinders produced 
while the evaporation was progressing was adhered to here, as at 
Newcastle with the north-country and with Welsh coal. When 
large and small South Wales Aberdare coal were experimented on, 
the small coal was mixed with the cinders, and thrown on the fire 
in a mixed state, but they were used separately in experiments on 
Northumberland Hartley coal. 

5. The results of these experiments appear in the table subjoined, 
and the distinguishing features of each experiment will be found 
under the head “ Remarks.” After the first four experiments were 
made, and both descriptions of coal were tested, with the furnace 
doors of common form, it was determined to extend the experiments 
further by an altered furnace door, a modification of Williams’ appa- 
ratus for the prevention of smoke. The tracing accompanying this 
report will convey an idea of this apparatus, specially provided for 
the three remaining experiments. We beg, however, to remark, that 
this apparatus was not made precisely on Williams’ plan; the rule 
prescribed by Williams as to the ratio to be observed between the 
area of grate-bar surface and the perforations for air was nearly 
identical with that observed in these experiments; but there was a 
space left around the external edge of the inner plate, which pre- 
vented the formation of a close box, or air chamber, when the tire- 
door was shut. This open space admitted air in bulk, instead of in 
divisional streams. These deviations from Williams’ rule, we are of 
opinion, might have operated prejudicially in the experiments on 
north-country coal, inasmuch as more air was admitted than was 
due to the grate-bar surface, and not admitted through the most 
suitable part of the apparatus, nor in separate streams only, as sug- 

ted by the inventor; also the rectangular opening in the outer 
oor was much less in area than it ought to have been. 

6. The results of these experiments, as shown in the tabulated 
form, make it appear that while the coal from the South Wales Col- 
lieries (Aberdare) is comparatively superior to the Northumberland 
Hartley, both in economic value and rate of evaporation, it is inferior 
in rate of combustion when burnt under the same conditions as to 
fire-bar surface and time, or, in other words, the rate of combustion 
in pounds of coal burnt per square foot of bre-bar surface per hour, 
's not so high with Aberdare as with Hartley coal. 

7. In conclusion, we to offer the following remarks with 
reference to the mode employed by this association for an experi- 


mental in into the comparative evaporative power of coal. As 
wiiapenes of dens ex ane, we Salt coms doubts as to the de- 
pendence that might be placed on the feed apparatus for the boiler 
with reference to the exact quantity actually entering the boiler as 
measured to the feed apparatus an a by the meter. We 
referred to this circumstance immediately on our visit, and were in- 
formed that it was unavoidable and unimportant, as these were com- 
parative experiments, and that what would affect one trial would 
affect another. Still we consider that as the feed-water after being 
measured had to pass through pipes and cocks, and a feed-pump, 
having numerous joints, which might accidentally admit air or leak 
water, and vary in their every-day performance, casualties might 
arise which would result in waste of feed-water, more or less in 
quantity, not easily to be detected; added to which, in each of the 
experiments we witnessed there were considerable fluctuations in 
steam pressure during each day, varying between 101b. and 151b., | 
as registered by the steam gauge. The excess of pressure frequently 
resulted in loss of water, which ese: from the boiler through the 
safety valve with steam. This priming of the boilers was evidenced 
in an especial manner on the tirst and second days’ experiments; it 
was not constant, but intermittent. Owing to these circumstances, 
we cannot place so much dependence on the accuracy of the results 
of the experiments as could be wished.—We are, &c. 





(Signed) R. Tap, 
Assistant-Inspector of Steam Machinery, Woolwich Dockyard. 
(Signed) W. Lynn, 


Assistant-Inspector of Steam Machinery, Portsmouth Dockyard. 
Commodore Superintendent Hon. James R. Drummond, C.B., 
&e. &e. &e. 


| cartage or transportation, free from undue fractured pieces, dust, or 


earthy matter. Not so with its competitor, Powell's Dufiryn, Welsh. 
It had been shipped at Cardiff in a steam-vessel — the Hudson. 
How long she had been at sea before her arrival at the port of New- 
castle is uncertain. This Welsh had no doubt undergone many 
changes of position from being first deposited in the vessel up to the 
time of reaching Elswick, where the experiments were made; and 
from the well-known brittle nature of Welsh coal, out of the ten 
tons that had been sent on shore from the vessel, five tons were dust. 
Even the largest of this coal was scarcely comparable with the size 
of the north-country, with which it was supposed to compete. The 
case was the reverse at Cardiff; the experiments there were made 
with fresh-wrought Welsh coal, all large, in the best possible con- 
dition, whilst its competitor (Newcastle, Buddle’s West Hartley) 
had undergone shipment, and unavoidable deterioration by a sea 
voyage between Newcastle and Cardiff. The detention of the vessel 
on her passage to Cardiff for an uncertain length of time has to be 
considered. This coal was much reduced in size, and its condition 
very different from that experimented on at Newcastle, which was 

wrought fresh from the same identical colliery in that vicinity. 
I think it will be seen that from these opposite conditions and con- 
flicting circumstances, it is very difficult to come to a satisfactory 
conclusion as to the real merits of this coal, or its value, by a com- 
parison of the two experiments viewed separately or conjointly. 

4. With reference to remark made on paragraph 3, “with one 
exception, which exception I beg to refer to more fully hereafter,’ 
on the suggestion of your officers who carried out the experiments at 
Newcastle, their lordships were pleased to order six tons of Newcastle 
and six tons of Welsh coal, then in the stores at Woolwich, should 


TABLE showing the Results of Seven Experiments at Cardiff on the comparative Evaporative Power of Coal taken from the Collieries of South Wales, 
denominated Aberdare, and from Northumberland, denominated Hartley Coal. e 














Calculated Results of the Experiments, 
at atmospheric pressure being at 988°, as adopted by ;the Ad- | 
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Dec. 15 | South Wales, Aber-| 50° | 11°45 77" 35 191 | = 10°29 159° At the commencement of this experiment a light 
dare. brown smoke was vis.ble, but as the experi- 
ment progressed, no smoke appeared. Thisand the su :ceeding experiment were 
competitive, made apparently with a wish to test the evap >rative powers of the two 
descriptions of coal named in the margin, as ordinarily pra :tised in sea-going ships. 
» 16 | Hartley, Northum-| 50°5 74 1475 29 247 | 664 | 1325 | This low result, as compared with the preceding, 
berland ; large, evidently arose from the mismanagement of the 
screened. stokers. The coal eines was thrown into the extrome ends of the furnaces 
at the bridges, and in larger quantities in a given time than the case required, 
This checked the draughts over the bridges, prevent: 1 a proper absorption of 
heat from the furnaces, and occasioned an extraordinary amount of heat in the 
chimney, where much of it escaped as waste, the chimney for the first four hours 
becoming nearly red hot. The pyrometer ceased to register the degrees of tem- 
perature, and the furnaces sent forth a continuons volume of smoke, dark and 
dense. 
a @ | south Wales, Aber-| 50°5 9°99 1716 34 21°3 8°06 14'1 A light brown smoke appeared occasionally. 
dare ; a mixture of ; 
80 per cent. of | 
hand-picked, with 
20 r cent. of | 
small, the small 
having passed 
through half-inch | 
mesh. 
» 18 | Ditto Ditto ..| 50°5 106 198° 39 23°1 9°53 1778 | .. «. ditto.. «. ditto, 
» 21 | Hartley, Northum-| 505 8°24 161°2 32 24°2 | 74 144°8 | Throughout this trial the practice of firing was 
rland; furnace | variable, and good results were unattainable as 
doors perforated regards the abatement of smoke. Semetimes coal was thrown on the fire at the 








trial, even when small coal and ashes were 


to prevent smoke; extreme end, as on 16th December, sometimes in the middle of the furnace, and 
a modification of the coal was seldom banked up at the front. Sometimes cinders, followed by 
Mr. Williams’plan, coal, were thrown on the fire, and occasionally this latter mode was reversed, and 
of Liverpool. | no uniform course was observed. 

» 22) Hartley, Northum-| 50°5 773 1409 28 22°5 6°95 126°5 On this day there was a better mode of firing 
berland; a mix- ractised, and smoke was considerably abat.d, 
ture of 80 per cent. | being small in quantity, and of a light brown 
of large with 20 | | | colour, 
per cent, of small, | 
the small having | 

assed through | 
half-inch mesh; | | 
furnace doors as | 
above. | | 
» 23 | South Wales, Aber-| 50°5| 10°39 175°5 | 35 | 20°9 9°33 1576 | There was scarcely any smoke throughout this 
} 


dare ; 80 per cent. 
hand-picked, and 
20 per cent. of 
small, sieved 
through a half- 
inch mesh; fur- 
nace doors as 
above, but the ad- 
mission of air was | 
varied and re- | 
stricted by a slide | 
in the front. Du- | 
ring the first three | 
hours the admis- | 
sion of air was) | 
through an open- | | 
ing 3 in. by 14 in., 
the last three 
hours, 1 in. by | | 
14 in. ‘ 




















thrown on the fires. It appeared that the 
combustion of Welsh coal even might be pro- 
ductive of less smoke with than without the 
smoke preventer. 


N.B,—The South Wales (Aberdare) coal was all 
from the upper four feet seam. 
| 














Woolwich Dockyard, 31 December, 1858. (Signed) 


REPORT ON EXPERIMENTS ON SOUTH WALES AND NORTH 
COUNTRY COAL. 
Srm,— Woolwich Dockyard, 4th February, 1859. 

1. In obedience to your directions on the surveyor’s letter of the 
27th January last, to report fully on the merits and value of South 
Wales and north-country coal, founded on the results of the experi- 
ments detailed in the enclosed reports, 

2. I beg to observe that the reports referred to are in such perfect 
contrast, when the results are compared, present so many anomalies 
and discrepancies that it is difficult to approach the question with an 
expectation to arrive at a satisfactory answer from the following 
causes : — 

(ist). As regards the condition of the coal experimented on in 
each locality ; 

(2nd). As regards the type or proportions of the two experi- 
mental boilers ; 

(3rd.) As regards the apparatus in connexion for experi~ 
mentalising ; 

(4th.) As regards the spirit of rivalry actuating the parties 
more immediately concerned. 

Ge. er the condition of the coal experimented on in each 

ocality. 

3. At Newcastle, all the coal selected for the experiments, with 
one exception (which exception I beg to refer to more fully here- 


the best possible condition, bright and ; in fact, handpicked, 


R. Tari, Asst. Inspector of Steam Machinery, Woolwich. 

{ W. Lynn, Asst. Inspector of Steam Machinery, Portsmouth. 

1 be sent to Newcastle, to be tested by the boiler of the Newcasil: 
| Association. Both descriptions of coal, on its arrival, had undergone 
| an equal amount of deterioration : it was very small: the Newcastle 
| especially had many slates, shale, and other earthy matter and was 
dull and dirty in appearance. The Buddle’s West Hartley, when 
emptied out of the sacks and exposed to the inspection of the viewer 
of that colliery was not recognisable, and it was impossible to 
versuade him that this was originally coal from the Buddle's colliery. 
Bron person who saw and compared it with that fresh w t 
from the pits acknowledged that there was a striking dissimilarity. 
At first it was judged that the contractor must have made a mis 

in its delivery, for both the proprietor and viewer of Buddle’s West 
Hartley colliery hesitated to identify it as coming from their we 
but having the authority of the storekeeper of Woolwich-yard for 
supposing it to be the true Buddle’s West Hartley, it was experi- 
mented on as such. 

5. As the Welsh and North country coal thus sent in sacks from 
Woolwich-yard and delivered at Newcastle had apparently under- 
gone the same amount of deterioration, I consider it to a fair 
specimen for a test as to comparative value, and preferable to any 
other comparative test within the range of the two separate reports 
herein referred to. By reference to table No. 4 of the Newcastle 
experiments the different results in the following table will ° 

‘rom these results it will be seen that the Welsh is 53 
per cent. better than Newcastle in economy, but the Newcastle is 
1°5 per cent better than the Welsh coal as to the rate of evaporation. 
The difficulty of arriving at a satisfactory conclusion as to 





after), was fresh wrought from the coal-pits in that district, and in 
and therefore had not been subjected to erg infact influence of 


merits and value of this coal deduced from the experiments 
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referred to will further appear, if the North country (Buddle’s West 
Hartley) sent to Woolwich-yard be compared with the same de- 








Economic value, or lbs. ‘Rate ofevaporation 
water evaporated to in Cubic Feet per 
1 Ib fuel consumed, hour, calculated 





calculated at 100°con-' at100° constant 
stant temperature of temperature of 
| the feed water. the feed water. 
Buddle’s West Hartley, veel \ " 
from Woolwich-yard .. ore4 77°06 
Welsh Coal, Blaengwarn, sent) | 10°39 7585 


from Woolwich-yard .. } | 








scription of coal newly raised at the pits, both being experimented 
on at Elswick, 
By consulting Table No. 4: 
Economic value, or Ibs,| Rate of evaporation 
| Water evaporated to! in cubic feet per 
| 1 1b, coal consumed,| hour, calculated 
| calculatedat100°con-| at 100° constant 
| 
{ 





stant temperature of} temperature of 


the feed water. the feed water. 


ons West Hartley newly } | 10°39 87°16 
Buddlc’s West Hartley, sent) | , 77-06 
from Woolwich, ie.’ -. | oe sind 


Hence by comparison the loss apparently in economy on the 
coal sent from Woolwich by vari us influences in operation, is 5°3 
per cent., and in rate of evaporation 11° per cent.; while it is but 
fair to premise, that a similar ratio of loss would be found resulting 
from a trial of Welsh coal, had it been practicable to test newly-raised 
Welsh coal taken from the same pit to compare with that sent from 
Woolwich. There is data from these trials to judge approximately 
of the value and merit of the two kinds of od, without consulting 
the experiments mare ac Cardiff, from which it may be inferred from 
No. 4 Table (the arsc scicciion made), that the difference between 
Buddle’s West Hartley «and the Blaengwarn coal is so small by the 
results of the trials that they appear to be nearly neutralised; the 
Welsh coal being 5°3 per cent. better than Newcastle in economy, but 
the Newcastle being 1:5 better than Welsh in rate of evaporation, is 
scarcely appreciable. 

(2nd). As regards the type or proportions of the two experimental 
boilers : 

6. In comparing the drawings of the two boilers, there is a striking 
dissimilarity in design. That at Newcastle was obviously made 
specially for experimental trials of a peculiar coal. Its proportions 
favour in a remarkable manner the combustion of bituminous coal. 
The two furnaces were large and roomy, and by presenting a wide 
and high front, were well adapted, and apparently designed, ey 
for the application of Mr. Williams’ patent smoke preventer. Beyond 
the fire-bridge there was a large heat-chamber, where the un- 
consumed gases that might accidentally escape beyond the bridge 
were mixed and inflamed; so that, practically speaking, almost 
perfect combustion was obtained with a higher temperature than is 
usual passing through the tubes. This was well illustrated by 
sight-holes made in several places behind the boiler, through which, 
during the many experiments that were made, the luminous 
appearance of the proceeds of combustion, as they passed over the 
bridge, might be clearly seen; but this enlargement of the boiler at 
that particular part involves consideration before such a description 
of boiler could be applied to steam vessels in her Majesty’s navy. 
Still, I believe it to be undeniable that the large amount of success 
at Newcastle resulting from the practical experiments on Newcastle 
coal is greatly attributable to the spacious heat chamber above 
referred to. ‘The ratio between the capacity of the heat chamber 
and area of fire-bar surface of the Newcastle boiler compared with 
the heat chamber and fire-bar surface of the Cardiff boiler is as 
follows : — 

The Newcastle experimental boiler had 1-43 cubic feet in the heat 
chamber to one square foot of fire-bar surface ; the Cardiff experi- 
mental boiler had 0°88 cubic feet in the heat chamber to one square foot 
of tire-bar surface. ‘The latter is proportional to some of the modern 
boilers in present use in her Majesty's service. Another peculiarity 
in this Newcastle boiler was an adaptation for heating the feed- 
water before it entered the boiler, consisting of a nest of tubes 
enclosed in a water-tight box placed just above the uptake, so as to 
intercept the heat in its passage through the chimney. This adjunct 
seems to have been suggested from the generally received opinion 
that heat from bituminous coal (Newcastle) is more ditfusive and 
volatile than that from carbonaceous coal (Welsh); and taking 
advantage of this assumption the escaping heat raised the tempera- 
ture of the otherwise cold feed water at 60 deg. to about 103 deg. 
before it entered the boiler. 

7. The experimental boiler at Cardiff, in all its essentials, was of 
ordinary dimensions, and proportions nearly resembling those in 
common use in her Majesty's service, and in this respect favourable 
for making such experiments as were proposed by the Welsh Asso- 
ciation; and if the feed apparatus and mode of evaporation had not 
been objectionable, might have given results approximating to those 
of Newcastle, notwithstanding the want of resemblance in the 
boilers ; and had the Cardiff boiler been experimented on with that 
disinterestedness which should characterise such experiments, and 
which was indispensable to insure reliable information, the boiler, as 
a design, was eligible. 

(3rd.) As regards the apparatus in connection with each boiler for 
experimentalising :— 

8. The boiler at Newcastle was on shore, fitted with a suitable 
vent funnel on its top to obviate priming and to carry off steam into 
the atmosphere in the process of evaporation, The water meter, 
which before our arrival had been employed for measuring the quan- 
tity admitted into the boiler being found incorrect, was replaced by a 
a tank, which had been supplied with water at a given hei;-ht above 
the boiler; the water having been previously weighed into it by 
pounds weight. Nothing could be better contrived as appli inces for 
feeding water and evaporating. ‘The arrangements at Carcit! were 
very diflerent. The boilers were in a screw-vessel, moore: by the 
side of one of the docks. The steam generated by the experiment, 
instead of passing into the engines, as was customary when at sea, 
was allowed to escape into the atmosphere under a pressure of 12 Ib. 
on the square inch, The steam produced was constantly fluctuating 
in pressure, resulting in occasional priming of the boiler, the water 
passing out of the boiler with steam in uncertain quantities. The 
feed-water was supplied by a water-meter conveyed through a series 
of pipes and cocks, and pumped into the boiler against a pressure of 
steam by an auxiliary engine. The unsuitableness of such a com- 
plicated apparatus, with no means of detecting inaccuracies in its 
operation as the trial proceeded, appeared to us unsuitable, particu- 

larly when viewed in connection with so important a question as the 
relative value of coal. As these circumstances have been already 
particularly adverted to in the Cardiff Coal Report (see paragraphs 
3 and 7), and its attendant evils explained, a repetitional allusion 
may probably not be required. 
(4th.) As regards the spirit of rivalry actuating the parties con- 
cerned : 

9. However ingeniously the Association at Newcastle may have 
contrived their experimental boiler to answer their own end, 
ostensibly for the attainment of success over their rival, and for 
the purpose of abating the nuisance of smoke, which, in my opinion, 
is a laudable emulation; beyond this fact, I do not remember to 
have heard expressions, or to have witnessed conduct by any of the 
som age engaged in these experiments indicative of ‘avowed 

tility to Welsh coal, nor did they attempt to produce results by 
their experiments not borne out by facts, or that would not bear 





strict examination. The only opinion they appeared to insist on 
was, that since a method had been found practically calculated to 
prevent smoke, the efficient operation of which was to be seen at 
their experimental boiler, this adaptation had enabled them to 
realise a benefit also in economy and rate of evaporation, and was 
considered by them a triumph, placing this coal (Newcastle) at 
least on a footing with the Welsh coal. 

10. At Cardiff we were told more than once by the chairman of 
the Association, and also by Mr. Dobson, civil engineer, that it was 
intended the experiments on board the Isabella Croll which they 
had been prosecuting, and now intended to repeat in our presence, 
should be as nearly identical as possible with the ordinary practice 
at sea. The chairman of the Association repeated this desire in the 
presence of the stokers, adding a caution that on no account were 
they to deviate from that well known rule now enunciated, Mr. 
Dobson at the same time stating that it was their intention in 
supplying the furnaces with coal, to spread it over the fire-bars 
uniformly thick, and even this course to be pursued with both 
descriptions of coal. I beg here to call attention to the above 

remises :— 

1st. That the experiments were to be conducted as though they 
were at sea. 

2nd. That the coal of both descriptions was to be spread evenly 
over the fire-bars. 

I believe that the practice at sea in her Majesty’s service is to 
treat the Welsh coal differently from the North country (Newcastle). 
The Welsh to be spread over the fire-bars uniformly (not thick), 
whilst the North country (bituminous) is supplied thicker at the front 
than at the back, for the purpose of extracting the volatile portions 
of this coal at the best place for its combustion, pushing those at the 
front forward only when the gases have been extracted, and nothing 
but coke or incandescent cinders remain; and probably had the 
stokers been left to themselves they would have followed a course 
something like this. But adverting to the arrangement previously 
made by the Welsh Association, I beg to state that two persons had 
been selected by them to attend in the stoke-hole, to teach and 
direct the stokers in the execution of their duty. These persons had 
been chief engineers in some celebrated mercantile steamships, but 
now were employed each at a separate colliery in the neighbourhood 
of Carditf as engineers. These were directed to take each four hours’ 
watch, or, as the case may be, so as to equally divide their attention 
in the stoke-hole. One of these had previously informed me how 
long he had been at sea, and the difficulty he always experienced to 
get steam by Newcastle coal. He had, in fact, been obliged to throw 
tons of them overboard, adding, he would never go to sea 
with such trash for his boiler. When the first experiment to 
test Welsh coal was progressing, this engineer directed the stokers 
in a very satisfactory manner, although I am of opinion they 
knew their duty well enough without requiring his prompting. 
On the following day, when the Newcastle coal was to be 
tried, this same engineer undertook to lead the stokers, during the 
first watch of four hours, in his own peculiar way, in the presence 
of some of the gentlemen of the Association, particularly Mr. Nixon, 
the chairman, and Mr. Dobson, the consulting engineer. He directed 
the stokers to throw the coal on the bars, not as predetermined, 
but heaping them on as nearly up to the bridge of the furnace as 
possible, and without observing when the furnaces might require 
fresh coal, prompted them to charge frequently, and to throw the 
coal towards the extreme end of the furnace. So energetically were 
the stokers made to work, that he directed my attention to the fact 
how hard the stokers were working to-day, saying that the New- 
castle coal was not forwarded to him fast enough, and that more 
persons must be employed weighing coal; and that whereas yester- 
day, when Welsh coal was tried, one stoker was quite sufticient to 
attend the fires, now, with Newcastle coal, the experiment required 
two stokers!!! During this time the heat generated was so intense 
as to make the chimney nearly red hot. Flakes of burning scales, 
dislodged from the outside, descended into the stoke-hole; much of 
it fell upon the deck of the vessel, and some overboard, the tempe- 
rature of the engine-room and stoke-hole being at the same time 
intolerable. The pyrometer in the chimney, which had never 
reached during the experiments beyond between 800 deg. and 
900 deg., now had exceeded 1,000 deg., and ceased to be operative. 

11. These extraordinary appearances and operations continued 
during four hours of the experiment. The chairman of the Asso- 
ciation did not appear to understand why such extraordinary heat 
had been generated. I told him I had observed the whole of the 
transaction, and pointed out the cause. Four hours having expired, 
this engineer, whose conduct has been now reported, withdrew, and 
another took his place; but it was too late to recover what had been 
recklessly lost in time and coal, and hence arises, according to the 
table of Cardiff trial, comparing the first with the second experi- 
ment, an absurd result. In a subsequent experiment this same 
engineer had descended into the stoke-hole to proffer his advice; 
ut, after such an attempt to deceive and elude my observation, I 
informed Mr. Dobson (who had the charge of the experiment) that 
unless that engineer withdrew, I should consider it my duty to 
return to London and report to the Admiralty this untoward trans- 
action. My request was repeated, but not till then did he discon- 
tinue to interfere with these experiments. It is to me surprising 
that such an avowal of enmity should be evinced and practised by 
an agent or contidential servant of this Association, as he appeared 
to be, and in their presence, too, they having previously expressed their 
desire to us that the experiments should be conducted truthfully. 

12. Judging from the above proceedings as reported herein on the 
other side, taking into consideration the advantages the new experi- 
mental boiler at Newcastle had over its competitor at Cardiff, 
differing in form and dimensions from those in ordinary use in her 
Majesty’s service, and this (apparently) designedly done to accom- 
plish one object. namely, a successful competition ; also on the other 
side, the hostile conduct manifested at Carditf by those engaged in 
the experiment at that place, the unsatisfactory appliances, with other 
attendant causes, | beg to submit that it is most difficult to me to report 
conclusively as required, and further hope I shall not be charged with 
presumption in submitting the following for consideration: that as 
this question, the merits and value of South Wales and North 
country coal, is of considerable importance, the advantages that would 
accrue from undertaking experiments of this description by the 
Government, without admitting private interference, might be 
attended with more benetit to the service, and settle a problem which 
still remains to be solved, namely, the coal best suited for steam 
purposes in her Majesty's navy. 

13. A boiler authorised by their lordships for this special service, 
in one or more of the dockyards, a type of those most approved in 
her Majesty's service, with appliances for feeding with water and for 
conveying steam into the atmosphere, the water to boil under 
atmospheric pressure, observing the same treatment in treating the 
coal as was first introduced by a late chief engineer of Woolwich 
Dockyard, and is now practised in this yard, testing various kinds of 
coal, would afford the information required, being eligible for testing 
almost every description of coal, and establish an indisputable 
standard of merit and value, on which the receipt of coal might be 
based; and, further, as it is certain that smoke from bituminous coal 
can be greatly abated, if not entirely removed, by some judicious 
appliance, it might further enhance the value of a test boiler by the 
ald of such an attachment. ‘ 

14. 1 trust it will not be considered irrelevant if I lay before you 
another circumstance connected with the tests of coal at Newcastle. 
Having already averted to the difticulty experienced to identify the 
Neweastle coal sent from Woolwich for experiment reputed to be 
Buddle’s West Hartley, this difficulty became more embarrassing 
from having discovered among it a certain description of coal well 
known in the coal trade as greys. The greys in each of the 
collieries runs through the beds of bituminous coal and separates the 
seams ‘They are generally in each colliery of a detinite thickness, 
and the viewers of the collieries look upon the thickness of the greys 
as indicative of the colliery whence they were derived. These greys 
in the Buddle’s Hartley colliery never exceeded 2 in. thick, but 





among the coal sent from Woolwich said to be from the same 





colliery there were several pieces 4in. thick. The viewer, without 
hesitation, affirmed that it was his opinion the coal was not Buddle’s 
Hartley, and said he knew of no colliery in the neighbourhood 
where greys could be got of that thickness. This occurrence was so 
inexplicable as to lead us to inspect the Buddle’s West Hartley 
collieries; we entered into all the operations there conducted for 
raising the coal, separating the bad from the good, screening, 
conveyance by railway on trucks to the wharf, and drop the 
delivery; and here we ascertained a fact, that the present system 
of obtaining coal by contract is complicated and defective, open to 
collusion and abuse, and not adapted to insure an uniform cargo 
of the best description of coal. The coal mines in the district of 
Newcastle lie some miles apart, and some of them still further from 
the wharf where the coal is shipped. The practice among the 
proprietors is to commence at the pit’s mouth, to transport their 
coal each on a railway; two or three of these collieries forming each 
a separate branch to itself, proceed till they arrive at one line. 
This single junction line, common to two or three, may extend from 
three to six or seven miles, at the end of which, and when within a 
quarter of a mile of the wharf for embarkation, they each branch 
off again to their respective drops. A man employed by the 
colliery proprietors is stationed in an office to register the descrip- 
tion and quantity of coal shipped from these drops. When a 
vessel has received her cargo, a strip of paper to that effect is 
forwarded by this man to the fitter at Newcastle, ten miles distant, 
who is supposed to authenticate and verify upon good faith the 
character of the coal, and the fitter fills up a printed form echoing 
the information thus forwarded with this astounding declaration— 

“T hereby certify, that the within named cargo of coal is of the 
best description known by its denomination; that the same was 
fresh wrought (and duly hand-picked) at the time of shipment.” 

It is well authenticated that the fitter knows nothing of this 
transaction beyond the mere paper communication, and the fact 
that he has been informed by a man in the pay of the colliery 
proprietors stationed at the wharf. The value of such a document, 
he being ignorant as to the identity of the coal, can be readily 
estimated, and requiresno comment. It is further worthy of remark 
that the Government officers who are deputed to test coal under 
contract, are directed to notice particularly the fitter’s certiticate 
appended to the invoice for their satisfaction, and to give force and 
validity to the transaction. 

15. A circumstance occurred at the wharf where the Buddle’s Hartley 
and other coal are shipped, and was related to me by gentlemen on 
whose veracity I can rely, which tends to show the extent to which 
deception may be practised on the purchaser of coal: a collier was 
partly filled, and wanted but a few tons to complete her complement. 
The captain, wishing to clear out of the dock to save a tide, made 
known his desire to the workmen on the wharf, expressing an 
earnest wish, that as few tons only of coal were required, they 
would complete his cargo without delay. They replied there was 
no coal of the description yet on the wharf such as that with which 
he had already been supplied, but there was plenty from another 
colliery. At this information he pressed his plea, saying, that 
mattered not to him; send them on board to save the tide. The 
men employed on the railway complied, and that vessel shipped a 
cargo of mixed coal from two different collieries. This simple 
incident, unimportant in the estimation of the workmen and to the 
master of the collier, may serve to show how possible it is that even 
worse errors, either accidentally or designedly, may be committed ; 
and it will not be difficult to account for the species of coal called 
greys, 4in. thick, having been found among the reputed Buddle’s 
West Hartley, sent from the stores at Woolwich, nor how it found 
its way into the stores of the dockyard without the knowledge of 
the fitter, who certities to its identity, or of the contractor who 
engages to deliver none but shall be fresh wrought from certain 
specitied collieries. It is only from a deep conviction that I am 
called upon indirectly to state what I know of these coal trans- 
actions, and believing that these strictures will be received as they 
are proffered, sincerely, for the benefit of the service, that I venture, 
in closing this report, to further submit for consideration :— 

(1st.) That contracts for coal for her Majesty’s service should be 
made directly between the Admiralty and the proprietor or pro- 
prietors of the collieries whose coal may be considered preferable, as 
is the practice with many foreign Governments. The recognition 
of interposing parties necessarily implies complicated transactions, 
involving deceptive dealing, is expensive in its detail, prejudicial to 
the service, and commercially unprofitable. 

(2nd.) That Government steam-vessels only be employed in this 
trade. The commanding officer of the vessel, or some officer 
appointed by the Government to be held responsible asa check 
upon the proprietor of the colliery for the bond fide fultilment of 
the contract, should not only watch the delivery of the coal at the 
wharf, but frequently visit the colliery while the shipment is 
progressing, to satisfy himself as to the condition of the coal before 
it leaves the pit’s mouth, and also on arriving at its destination, to 
certify as to identity, condition, and quantity, to the officers of the 
dockyard who may be appointed to test and receive it. 

am, &c., 
(Signed) R. TAPiry, 
Assistant Inspector of Steam Machinery. 





Tue SALE or Gas.—Lord Redesdale has just introduced a bill to 
regulate the measures used in the sale of gas. To prevent disputes 
and litigation it enacts that all contracts for sales of gas made and 
to be made by meters registering within 2 per cent. variation from 
the cubic foot containing 62-321 Ib. avoirdupois weight of distilled 
water or rain water, weighed in air at the temperature of 62 deg. of 
Fahrenheit’s scale, the barometer being at 30 in., and by any meters 
registering within 2 per cent. variation from multiples or decimal 
parts of such enbic foot, shall be valid in law. Models of measures 
are to be made and verified under the direction of the Treasury. 
Power is given to justices and inspectors to enter houses and inspect 
gas measures and meters. The progress of the bill will probably be 
stopped by the proximate prorogation of the present condemned 
Parliament. 

EppinGron’s DrarwaGe PLovcn.—Let us see, however, what is 
the real cost of draining by the steam plough. On the 23rd Feb. 
it commenced working on the farm of Mr. Kirkby, North Weald 
Hall, near Harlow, Herts, and by the 11th March seventy-two acres 
were drained. These drains are 16} ft. apart, and 2 ft. 9 in. deep. 
The following week the plough was shifted to Mr. Paine’s farm, 
Epping, where it drained fifteen acres, each drain being 14 ft. apart. 
Two days, however, were lost on account of the wet weather. 
During the past week the plough has been at work on Chamber's 
farm, occupied by Mr. Byers, and has drained thirty-five acres. The 
total number of acres, therefore, that the plough has drained from 
the 23rd February to the 26th March is 122, including shiftings and 
wet weather. The account then stands thus :— 

Foreman and engineer at 12s. each per week, and 6d, each per 








acTe. 
5 weeks at 12s. a an a ee Oe ee Ww Oe ot ee oe ee 
122 acres, at Gd. each .. .. se os co ce «+ oe ov 620 
Man to guide the plough, and man to wind the rope at 6s. per 
week, and 6d. each per acre. 
BS weekseet@s.. .. co «© <0 sc se @8 ce co co oe 300 
192 acres, at Cd. each 4. 2. +s +e 0s oe 620 
2 labourers at 1s. 8d. per day, or 10s. per week. 
ee on re ers 400 
4 horses, 24 days, at 12s. per day.. .. .. 480 
8 tons coals, at 18s. perton .. .. .. 740 
£46 16 0 


or little more than 7s. 8d. per acre. This is exclusive of wear and 
tear, which may be put at 2s. per acre. The cost by hand labour 
and pipes would have been at least £5 per acre, so that the saving 
in using the steam plough for draining is very great. The number 
of days the plough actually worked was only twenty-four, as six 
were consumed in shifting, and being unable to work in very wet 
weather; so that five acres per day was about the average of work 
done. Messenger, 
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INSTITUTION OF CIVIL ENGINEERS. 


March 29, 1859. 
JosEPH LocKE, Esq., M.P., President, in the Chair. 
Tue whole of the evening was occupied by the discussion, com- 
menced at the last meeting, of Mr. Jackson’s paper, “ On the Mel- 
bourne Gravitation Water Works.” 


yas remarked 2 Was a Vas ar of instances i is | . F : 
It was remarked that there was a vast number of instances in this | wore likewise the cause of much 


country of the collection of water, in a similar manner to that 
adopted at Melbourne, from drainage areas, generally of a moun- 
tainous character, in which the water was received into artificial re- 


servoirs, of sufficient capacity to equalise the irregular rainfall of 


many years in succession. The present mode of treatment was 
rather the result of experience than of original reasoning, which for 
the most part had been erroneous. The method of procedure was 
this:—First, the extent of the drainage area was ascertained; 
secondly, the amount of rainfall was arrived at by taking an aver 
of a number of years’ observations in the neighbourhood; and 
thirdly, the quantity of rainfall that could be collected into any re- 
servoir which it was practicable to make in the district had to be 
considered. The capacity of the reservoir should be proportioned to 
the population to be supplied; and its area was usually about one- 
twentieth part that of the water-shed. It was almost impossible, by 
means of reservoirs, to govern vast floods, and when they occurred 
an uncertain quantity of water would flow over the waste weirs, 
and be lost. This loss was usually estimated at 10 per cent., or, 
with a rainfall of 50 in., 5 in. There was also to be deducted the 
amount lost by evaporation. This, it had been found by experience, 
might be assessed at 15 in. in this country, so that there could be 
collected about 30 in. of rainfall. ‘The size of the reservoir to receive 
and make that quantity available differed in different parts of the 
country. In Lancashire, where the rainfall was about 48 in., the reser- 
voir should be capable of storing 140 days’ supply ; in Cumberland, 
where the rainfall amounted to 60 in., 120 days sufficed; but in the 
eastern parts of England, where the rainfall did not exceed 22 in., 
200 days’ supply should be provided for. As to the amount to be 
supplied, it was believed that if the waterworks were well managed, 
and care was taken to prevent waste, sixteen gallons per head per 
diem were sufficient for all sanitary, manufacturing, and domestic 
purposes, or where the manufactures were in excess, then from 
eighteen gallons to twenty gallons might be allowed. Where the 
internal fittings, particularly those called sanitary, were not properly 
looked after, then the waste would cause that amount to be increased 
from thirty gallons up to sixty gallons per head per diem, and in 
New York it was reported to be ninety gallons per head per day. 
The laxity which prevailed as to the internal fittings, leading to this 
great waste, was alike destructive to the interests of those who sup- 
plied the water as well as to those to whom it was supplied, for in 
many parts of England a scarcity was already beginning to be 
experienced. 

With regard to the particular works under discussion, it was felt 
that, as the rainfall seemed to be less than in England, and the area 
of the reservoir to be one-fourth that of the water-shed, and as the 
evaporation from that large surface as well as from the land, must, 
from the statements made in the paper, nearly approach the whole 
supply, a want of water was likely soon to arise. There could, 
therefore, be little hope of any large quantity of water, adequate to 
the requirements of the future population, being permanently 
obtained from the same source. In reference to the fracture of the 
pipes 33 in. in diameter, laid through the embankment, it was 
observed that the same thing had occurred under an embankment, 
less than 12 feet in height, of a reservoir near Prescot, for the 
Liverpool Water Works. 

Fully one-third of the pipes so placed, which were 44 in. diameter, 
and excellent castings, were broken; and the fractures invariably 
occurred at the top and bottom. It was remarked that cast-iron in 
the form of a pipe would stand little external or unequal pressure. 
If ruptured when in use the water would escape into the embank- 
ment, and if it found its way to the back of the puddle the embank- 
ment would be torn down and the water in the reservoir be set free. 
It was not, therefore, desirable that large pipes should be laid under 
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| followed where the springs were tolerably permanent, and in some 


| the ball was often deliberately unscrewed, aud the water run out of 





an embankment, where they would be subject to a considerable | 


pressure of earth. 
conveying the sewage of London through pipes in an embankment, 
with an unequal pressure of earth upon them, were opposed to ex- 
perience, and would result in inevitable failure. 
paper stated, that the diameter of the main had been gradually 
reduced, throughout its length, from 30 in. at the commencement to 
24 in. at the end. For this there was no apparent reason; and 
although that plan had been adopted in some of the old water-works 
in England, it had long since been abandoned. 

It was observed, that when a town was to be supplied with water 

by surface collection, the first point to be ascertained was the 
average rainfall over the entire gathering ground, and then the pro- 
portion available for storage, which was dependent upon the varying 
conditions of the rainfall. At Bombay it had been estimated at 
six-tenths. In the construction of dams for impounding water, it 
was believed that sufficient attention had not been paid to making 
them consistent throughout; hence failures arose from their not 
being watertight. This was to be attributed chiefly to their being 
raised by the earth being tipped from wagons. At the Edinburgh 
waterworks all wagons were excluded, carts only being allowed, 
and the banks were formed in layers 6 in. thick, each layer being 
thoroughly indurated and punned. It was a matter of importance 
that the best system of constructing dams should be practised, so as 
to allow of their being made as high as was consistent with safety, 
as a little extra height added greatly to the capacity of the reservoir. 
It seemed to be generally admitted that there was great waste in the 
water supply; for although twenty gallons per head per diem were 
usually allowed, yet not more than from five gallons to seven gallons 
per head per diem were used. Opinions were divided as to what became 
of the ditference— whether the loss occurred in the houses or in the 
mains— but it was thought that the latter was the chief source of 
waste ; at at all events the former could, in most cases, be checked by 
the use of meters. 
_ From experiments which had been made with a Dalton’s gauge, 
it was argued that as much as four-fifths of the entire rainfall in 
this country were lost by evaporation from the surface of the land. 
This result was corroborated by gauging a neighbouring river, when 
it was found that the discharge of the river did not much exceed the 
Proportion of rain which percolated through the soil of the gauge. 

t was contended that experiments upon a large scale did not show 
that the amount of evaporation in this country was nearly so high 
as had been stated; much more rain being impounded, year by year, 
than such a statement would lead to the belief. In constructing 
dams over a loose, alluvial bottom, it was essential to go below it 
for a foundation, and with a rocky bottom, seams, fissures, and up- 
rising springs must be especially guarded against. The Holmfirth 
embankment was said to have been made rotten by a spring in the 
centre. In one case which was mentioned the springs were collected 
in a puddle trench, and the water carried into a vertical well of 
brickwork, rising therein to the level of the adjoining river. It had 
been a general practice to carry culverts and outlet pipes through 
the deepest part of embankments; but it was believed that, under 
no circumstances, should an outlet pipe be placed in any portion of 
the “made” embankment. ‘There should be a vertical shaft or inlet 
tower, into which the water should be admitted by valves, and the 
outlet pipe from thence should be made by tunnelling, or side cutting, 
in the solid; so that the impounding dam might not be liable to the 
interference of water. 

, Allusion was then made to works for conducting and storing water 
in the East, particularly in India and Asia Minor. It seemed that 
im many cases the natural springs had been sought out, the water 
being conducted in earthenware pipes provided with ventilating 
shafts, settling wells, wash-out places, and other appliances, as per- 
fect as could be devised at this time. The lines of aqueducts for the 
supply of Constantinople were also described. It was thought that 


Then, again, the | 


It was mentioned incidentally that all plans for | 





the plan of gathering water and conveying it through earthenware | 


Pipes to a common, strong, service reservoir, was one that might be 
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situations it might be preferable to the use of an impounding reser- 
voir. 

It was asserted, in reference to the enormous waste in the distri- 
buting apparatus of towns, that at least two-thirds of the supply to 
London were lost. Where the supply was regulated by ball-cock, 


Leaky pipes and taps, and especially leaky mains, 
oss. 

With regard to the Melbourne Waterworks, it was remarked that 
they appeared to be dependent upon a drainage area of 5,200 acres. 
Now, if the statements in the paper were to be credited, there would 
seem only to be a rainfall of 6 in. or 7 in. over that area available 
for the water supply, after deducting the loss by evaporation. This 
might suffice for 1U0,000 persons; but as the population of Melbourne 
was fast increasing, it was almost impossible that a continuous sup: 
ply could be afforded for many years from this collecting area. It 
was true that the drainage area of the river Plenty was given as 
40,000 acres, which would amply meet the demands of Melbourne 
for many years to come, but it did not appear that the river had 
any connection with the waterworks. As to the question of the 
parallelism of the mains, it was agreed that, under certain circum- 
stances, when a main was entirely open as an outlet, and was dis- 
charging with its full force, the line of pipes might be tapered. But 
that was not the condition under which water was sent through 
pipes for the supply of a town. The pipe was not open at the ends, 
and the resistance to be overcome was simply that occasioned by the 
friction of the water moving along the pipe. It was the same 


the cisterns. 





throughout, and therefore the parallel figure was the proper one. 
Towns situated near mountainous districts could not be supplied by 
streams in a minimum condition, as they were at present appro- 
priated by mill-owners, by bleachers, by paper-makers, by dyers, or 
by some or all of these trades. This was particularly the ease in 
Lancashire and the West Riding of Yorkshire. If the streams were 
taken for the waterworks, then these parties must still be afforded a 
regular supply. The reservoirs should be made sufficiently large to 
equalise all the storms which the country was subject to. Occa- 
sionally there might be an excess of downfall, resulting in floods as 
large as three hundred times the minimum volume, as had been 
stated; but it must be borne in mind that the minimum volume was 
about one-sixteenth, or even one-twentieth, of the mean volume. It 
had been ascertained, as the result of practice, that generally about 
one-third of the water utilised was given to the mill-owners and 
others, and the remaining two-thirds went to supply the inhabitants 
generally of the town. It had also been found that for a supply of 
twenty gallons per head per diem, reservoirs capable of containing 140 
days’ consumption in the north-west of England, and from 200 days 
to 220 days in the north-east of England, were sufficient. Only two 
instances of complete exhaustion, except where the drainage area 
was manifestly too small for the population, had been known to take 
place, and the cause, in these cases, could be readily explained. 
They both occurred on the east coast of England—one at Boston, 
which arose from forty gallons per head per diem being allowed to be 
drawn from the reservoir, instead of twenty gallons per head per diem ; 
and the other at Newcastle, where the storage was not at the time 
sufficient, a new drainage area not having come into operation. It had 
been said that the Liverpool main was too large, not for the amount of 
water required, which was delivered with the greatest regularity and 
precision, but because, when a pipe of that magnitude burst, it 
usually did a great deal of damage. Repairs were also difticult of 
execution, the materials being heavy and inconvenient to handle; 
and, if an accident should happen, then the supply might be cut off 
for a day or two. A plan had been submitted to the corporation for 
two mains, each of 32 in. diameter, instead of one of 44 in. diameter, 
to be laid 200 yards or 300 yards apart. This, it was found, would 
increase the expense by £7,000, and, on its being put to the vote by 
the corporation, there was a majority of two in favour of one line of 
pipes. 


After the meeting, Mr. Siemens (Assoc. Inst. C. E.) exhibited a 
machine of his invention, manufactured by Messrs. Guest and 
Chrimes, for joining lead and other pipes, by pressure only. The 
machine consisted of a strap of wrought iron, in the shape of the 
letter V, and of three dies, two of which were to slide upon the 
inclined planes, while the third was pressed down upon them by 
means of a screw, passing through a moveable cross-head, embrac 
ing the sides of the open strap. The pipes to be joined were placed 
end to end, and a collar of lead was slipped over them. The collar 
was then‘placed between the three dies, and the pressure was applied 
by means of a screw-key, until the annular beads or rings projecting 
from the internal surface of the dies were imbedded into the lead 
collar. The machine was then removed, and a joint was formed 
capable of resisting a hydraulic pressure of 1,100ft. The security 
of the joint was increased by coating the surfaces, previously to 
their being joined, with white or red lead. The advantages claimed 
for this method of joining lead or other pipes, over the ordinary 
plumber’s joint, were the comparative facility and cheapness of exe~- 
cution, as the cost of a joint of this description was said to be only 
about one-third or one-fourth that of the plumber’s joint. A 
machine of a similar description was also used for joining tele- 
graphic line wires, a specimen of which was likewise exhibited by 
Mr. Siemens. 





RAILWAY MATTERS. 


Tue Court of Common Council has adopted the report of the Im- 
provement Committee recommending a subscription, on the part of 
the Corporation, of £200,000 to the capital of the Metropolitan Rail- 
way.—The proprietors of the Norfolk Railway have approved an 
agreement leasing the East Sufiolk Railway for twenty-one years to 
the Eastern Counties, the Eastern Union, and the Norfolk Asso- 
ciated Companies. The Norfolk is to have one-seventh of the whole 
traffic of the Associated Companies. —The Committee of the House of 
Commons on the London Bridge and Charing-cross Railway has 
decided the preamble to be proved. Clauses are to be inserted in the 
bill to satisfy the authorities of St. Thomas's Hospital as to the 
amount of compensation to be paid to them. The further considera 
tion of the measure was adjourned to Monday next, when the com- 
mittee will proceed with the examination and settlement of the clauses 
of the bill.—The chairman of the Scinde Railway Company has stated 
in the 7imes the terms upon which the Government guarantee has 
been granted to that and other Indian railways. Mr. Andrew says :— 
“The effect of the contract is that the Secretary of State for India 
in Council guarantees a minimum rate of interest on the capital ex- 
pended of 5 per cent. per annum for ninety-nine years, and grants a 
lease of the land necessary for the railway and works for a similar 
period free of charge. On the opening of the line all net profits ex- 
ceeding the rate of interest guaranteed are to be divided, one-half of 
the surplus is to go to the shareholders, and the other half to the 
Secretary of State for Indiain Council, in liquidation of the interest 
advanced. When this interest is repaid the entire surplus profit 
goes to the shareholders... The Secretary of State for India in Coun- 
cil also reserves power, after the first twenty-five or fifty years, to 
purchase the line at a price equal to the average market value of 
the shares for the three preceding years. On the other hand, the 
railway company have power, at any time after the line has been 
three months in work, to require the Secretary of State for India in 
Council to take it off their hands at six months’ notice, and repay 
them the capital expended. I may add that the shareholder in 
Indian Railway Stock has, in addition to the security possessed by 
the investor in Indian loans, the security of the railway itself.” 
CALEDONIAN AND DumBarronsuIre.—The report states that 
during the first three months of the current half-year the decrease 
in receipts exceeded £40). As, however, the increase during the 
last three months exceeded by £200 the receipts of the corresponding 
period of last year, it was hoped that the disadvantages incident to | 
the opening of the new line of railway had now been fairly over- 
come. The directors confidently anticipated that as the traffic 
became more fully developed the company would not fail to partici- 
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pate in an increased revenue. The gross revenue from all sources for 
the half-year was £6,919; deducting from this the working ex- 
penses, £2,575; taxes, interest, &c., £352; and the sum set aside 
for renewal of way, £300; the net balance for division was £3,721. 
Out of this sum the directors recommended payment of the usual 
dividend at the rate of 4 per cent. per annum, which would abserb 
£3,670, and leave £51 to be added to the contingent account, which 
would then amount to £681. The amount expended on capital 
account at last balance was £257,358, to which had been added 
£1,211 during the past half-year, making the total expenditure 
£258,569, 

Dunsiane, Dounr, AND CALLANDER.—The report states that 
the company had received up to the 3lst of December last, on 
capital account, £61,258, which included the sum of £11,650 raised 
on debentures, and had expended £60,119, leaving a balance of 
£1,239. The receipts for traitic for the half-year ending the 3. st of 
December last amounted to £3,''57, while the | xpenditure, including 
debenture interest, working expenses, rates and taxes,amounted to 
£2,020, leaving a free surplus of £1,036. The directors did not 
recommend a dividend. 

Cortaro Exrension.—The report states that the line and its 

branches, twenty-seven miles in length, with all the stations, build- 
ings, and necessary works, with rolling stock of a superior quality, was 
completed on the 30th of January last, and the line handed over to 
the company by the contractors. The chairman, in moving the 
adoption of the report, congratulated the company that the line had 
been opened within the specitied time, and at a total cost to the 
company, inclusive of rolling stock, and other incidental expenses, 
of £6,400 a mile, The political disturbances in Chili had in some 
degree interfered with the early development of the tratlice; but 
there appeared to be no doubt that the traflic on the extension line 
would, in the course of a very short time, be fully equal to that of 
the old line, which had paid the shareholders a dividend of 16 
per cent. 
WATERFORD AND KiLkenny.—A special meeting of this company 
is to be held on the 15th inst., for the purpose of considering certain 
proposals for leasing or working the railway. One of the proposals 
is from the Waterford and Limerick Railway Company, who pro- 
pose to lease the line for twenty years, at the rate of £12,000 per 
annum for the first seven years, £12,100 per annum for the next 
five years, and at £1 ’,2)0 a year for the remainder of the term ; the 
essees reserving the option to surrender the lease at the end of the 
first seven years on giving six months’ notice, This offer, if accepted, 
would give to the proprietors of preference shares about 2} per cent. 
for the first ten ‘years, 2} per cent. for ihe n° t ‘our years, 24 per 
cent. for the next three years, 3 per cent. for the next two years, 
and 34 per cent. for the last year of the term—say in 1879. The 
ofier from Messrs. Nixon and Company for a period of ten years is 
to the effect that they would pay the company £12,500 per annum 
by weekly instalments of £240 each; and, further, the proportion 
of 60 per cent. on all traffic receipts in excess of £22,000 per 
annum, the company to retain to themselves the income at present 
arising from the rent of the line and stations. On the completion 
of an extension line to Abbeyleix, if opened for traflic within three 
years of the date of the lease, the proposed lessees would pay a rent 
of £15,000 for the first year after such completion, with an annual 
increase of £500 until the expiration of the ninth year; and on the 
last year of the lease would pay a rent of £1%,000. The e ‘ect of 
the offer of Messrs. Nixon and Co. would be to give the holders of 
preference shares 3 per cent. for tive years, and 34 per cent. for the 
remainder of the term; while in the event of the traffic increasing 
the proprietors would receive 60 per cent. of such increase, and 
should the extension line be made they would have 3 per cent. for 
the first three years, 4} per cent. for the fourth year, and an increase 
at the rate of a quarter per cent. until the tenth year, 1869, when 
they would receive 6 per cent. It appears that the directors have 
forwarded a form of assent or dissent to each shareholder, with a 
view of obtaining an expression of opinion on the subject. 

Frencn Raitways.—The receipts of the Paris and Orleans Rail- 
way for the year ending December 31st last, were 65,925,645f. 
After paying the working expenses and various sums, including 
1,996,543f. as the share of the company’s emp/oyés in the profits, 
there were divided 26,100,000f. being at the rate of 17-4 per cent, 
on the shares. The shares were increased 60 per cent., however, in 
the amalgamation, their original value being 3124f., so that the 
actual rate of dividend is very nearly 28 per cent. per annum. 

Knicuron.—The report of the directors states that negotiations 
have been successfully carried out with the owners of the land for 
about nine miles of the line, and steps are being taken for ascertain- 
ing the amount payable to the proprietors on the remainder. The 
report of the engineer stated that the works are in active progress 
at the different points where the contractor has been put in posses- 
sion of the land. Of the whole earthwork about 25 per cent. has 
been completed; of the bridges and culverts one half have been 
built. 








TRAFFIC RETURNS. 






























Week Miles 

ending open. 1859, 
Bristol and Exeter........... ecocccesece | OE _— 
East Anglian . Mar. 27 673 -— 
East Lancashire .. -» April 8 Il 6,545 
Eastern Counties e+e .. April 3 489 _ 
Kdinburgh and Glasgow ..... . Mar. 27 142 ~= «45,794 
Glasgow and South-Western . .. April 2 183g = 7,161 
Great Northern --» Mar. 27 283 21,854 
Great Western .........s00 .. April 3 4654 26,454 
Lancashire and Yorkshire . April 3 2894 23,835 
London and Blackwall .............e+008 April 3, 
London and North-Western ......-...+. April 3 
London and South-Western... ........ - April 3 
London, Brighton, and South Coast...... April 2 
Mauchester, Sheffield, and Lincolnshire... April 3 
Manch., So. Junc., and Altringham...... April 3 
Midland ........-4-- seccseeserscesesess April 3 
Midland Great Western .... ...++...+--. April 3 
Newport, Abergavenny, and Hereford .. April 3 
Norte Britta ...cccce ss cvcscvecccccese April 3 
North Devon . ° = 
North Eastern .....+...++. 2° April 2 32,553 
North London __........ ev covece oe _ 
North Staffordshire .......see.e--seee8 - Mar. 27 6,158 
Oxford, Worcester, and Wolverhampton.. April 3 ‘ 3,890 
Scottish Central .. ....... cesecves . April 3 : 2,72 
Scottish North-Eastern. ........0.-eesees Mar. 26 57 3,400 
Shrewsbury and Birmingham «+e April 3 2 1,439 
Shrewsbury and Chester ........+++++ oc ” 8 46 2,714 2,280 
South Eastern . » 2 3018 15,706 17,749 
Waterford and Kilkenny ........... on ee 31 325 33 

COLONIAL AND FOREIGN, 

3uffalo and Lake Huron -o-. Mar. 18 161 993 1,105 
Grand Trunk of Canada .. . Mar. 12 8380 |, 284 9,920 
Great Western of Canada -. Mar. 18 345 9,077 8,796 
Great Luxembourg ....... - April 3 122 1,93 Us6 
Sambre and Meuse........seeeeeeeeerers -“ © 68 1,316 1,503 
West Flanders... .......cseeececees — «» 8 75 763 724 





Exp.Lostve ProgectiLes.—Sir William Armstrong, C.B., Govern- 
ment engineer for ritled ordnance, accompanied by Colonel Tulloch 
and a number of officers composing the Select Committee of Wool- 
wich Arsenal, went down to Shoeburyness on Friday last, and 
directed a course of experiments to test the merits of a new species 
of explosive fuse and improved shrapnel-shell, his recent inventions. 
The issue of the experiments with both productions was pronounced 
extremely favourable, as containing the full requirements of the 
service, Some of the shells were fired from a 12-pounder Armstrong 
gun, over a range of 3,000 yards. ‘The mere contact with the surface 
of the water on which it alighted caused the desired explosion of the 
shell. 

Sream Suurs.—The circulars of the various steamship brokers 
give no promise of any immediate improvement in steamship pro- 
perty. The prospective enterprises to which we have frequently 
referred are deferred for some time to come 
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BENSON’S APPARATUS FOR GENERATING STEAM. 


PATENT DATED 21st AvGust, 1858. 














Tuis invention, a communication to Martin Benson, of Craven- 
street, Strand, relates to a novel arrangement of apparatus by means 
of which steam may be generated with great rapidity and economy, 
and that with perfect safety to the attendants. "This object it is 
proposed _to effect by the use of a serpentine arrangement of tubes 
suitably arranged in the jacket or shell of the vertical form of boiler. 
The centre or flue space of this boiler, which is surrounded by a 
water jacket, is divided into compartments by vertical partitions 
which are removeable, and in each of the compartments formed by 
these partitions a system of serpentine pipes is fixed, their lower ends 
communicating with a pump situate near the boiler, and their upper 
ends communicating with the steam space of the boiler. The flame 
and heated gases from the fireplace play upon and around these 
pipes, which present an extended heating surface. A circulation of 
water is kept up through these pipes by means of a pump, which 
draws its supply of water from the jacket of the boiler or other water 
space in connection with the system of serpentine pipes, and forcing 
it through these pipes causes its rapid conversion into steam. Any 
water that comes over with the steam falls into the water space, 
while the steam accumulates in the upper part thereof. A second 
pump is used for supplying water to the jacket of the boiler in the 
usual way. 

Fig. i is a sectional elevation of the boiler, taken in the line A, A, 
of Fig. 3, and showing a transverse section of the serpentine tubing ; 
Fig. 2 is a longitudinal section, taken in the line B, B, of Fig. 3; 
Fig. 3 is a plan view of the greater part of the apparatus, showing 
certain portions of it in section, for more fully understanding its 
operation; Fig. 4 more fully represents the means employed for 
weighting the safety valve lever, to enable the valve to open fully 
when steam is raised to the desired pressure, and allow of its escape, 
thus preventing any undue increase in the pressure of steam in the 
boiler; Figs. 5 and 6 show, in end view and section, a plug to be 
placed in branch-pipes, which are employed to divide and conduct 
forward the stream of water that flows from the circulating-pump, 
and compel an equal quantity to pass into each sec*ion of the tubes. 

The boiler is composed of an inner and outer shell a; the space 
between them serves as water and steam-room, while the chamber 
which the water space surrounds is occupied at the upper part by 
the system of serpentine pipes, through which the water to be gene- 
rated into steam circulates, and at the lower part this chamber con- 
stitutes the fireplace. The outer and inner shells are stay-bolted in 


any suitable manner, and furnished with fire-door openings similar | 


to other boiler shells of a like structure ; g represents the fire-bars 
of the furnace, and A is a cast-iron frame or plate on which the boiler 
stands; or it can be constructed with the bottom furnished with a 
water space, and made to rest on masonry, or the flooring of build- 
ings or of vessels when placed in them. ~ 

It will be seen that the ends of the tubing 1, 2, 3. 4, 5, up to 32, 
are not attached to tube-plates as in the ordinary marine and 
locomotive tubular boilers, for connecting them with the water space, 
but that the tubes of each section are connected to each other 
respectively at their ends by semicircular pieces 33, as fully repre- 
sented in Fig. 2, whereby they form one continuous tube or section 
of tubes. The water to be evaporated is forced into the tube 1 at 
the lower part of the section up to the tube 82, which is attached to 
and leads into the top of the boiler, as fully represented in Fi 
and the semicircular pieces 33 are furnished with flanges to facilitate 
their attachment to the plates ¢, c, at each end of the tubing. The 
sections of tubes thus formed are set up in the inside shell of the 
boiler, and rest on pieces of angle iron f, bolted to the opposite sides 
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of the boiler, as represented, and the sections of tubes are held fast 
at top by means of bolts d (which pass through the plates c, ¢,) to | 


the inside shell of the boiler. In constructing the sections of 
tubes the serpentine lines may be arranged one above the 
other ia the same plane, as indicated in Fig. 2, or in a zig- 
zag manner, as represented in Fig. 1. The latter plan has, 
however, been found by experience to be the best, for when 
the tubes are placed one directly above the other there are 
open spaces left between every tube, through which the heat will 
rapidly escape in its passage upwards without being absorbed, and 
thus a loss of heat will result which is not the case when they are 
a as represented in section in Fig. 1, for then the currents of 
heated gas are deflected, and caused to circulate around the tubing. 
Connected with the water space formed by the outer and inner 
case or shell of the boiler, by means of a pipe W, is a closed metal 
box or water chamber 45, supplied with water through a pipe 46 by 


any ordinary construction of feed pump actuated by the engine, | 


which receives its steam from the boiler. 


A pipe s leads from this water chamber to the circulating pump 7, 
which is shown as composed of an ordinary steam engine cylinder 
with a slide valve and openings common to such construction of 
engines, the piston and valve of which are operated, as is well 
understood, by an ordinary arrangement of crank and eccentric, but 
| any other kind of pump may be used, if thought desirable. 

This circulating pump is connected by means of branch pipes (the 
arrangement of which is shown best in Fig. 3) with the serpentine 
| systems of pipes before mentioned, and as therefore the pump is set in 
| action, it draws water from the chamber 45, which entering the 
| exhaust opening passes into the cylinder with a suitable action of 
the valve, and is then forced up into the chest and out into the 
branch pipes, by which the water is distributed to the several systems 
of serpentine tubes. 

Thus it will be understood, that the water supplied to the serpen- 
tine tubes is indirectly drawn from the shell of the boiler, and a 
constant circulation is consequently kept up throughout the boiler ; 
the pipe s could, if required, be attached direct to the shell of the 
boiler, but it has been found best to draw the water from a closed 
chamber, on which the fire has no direct action, as the pump then 
supplies itself more regularly with water; for, the water in the 
boiler shell being often in an agitated state produced by the heat, an 
irregular supply of water to the pump will often ensue. 

The circulating pump 7 being in constant work, a constant supply 
is kept up without any risk of overfilling the boiler. The water is 
also kept in constant circulation through the tubes, and it is thus 
caused to absorb heat with much greater rapidity than if it were 
at rest. 

The mechanical force imparted to the circulating water coupled 
with the action of the steam also serves to prevent the lodgment of 
any sediment or incrustating matter in the tubing. 

For equalising the supply of water to each section of tubing the 
following contrivance is provided :—The main stream, as it proceeds 
from the pump ’, is first divided by the branch pipe }, and then sub- 
| divided by the branch pipes z, z, making four streams for supplying 
| the four sections of tubes. In like manner the supply could be ex- 
tended to eight or sixteen sections of tubes, if desired, or each 
section of tubes could be attached to a main supply pipe. 

Now, in order to equalise the quantity of water supplied to each 
section of tubing, in each of the branch pipes is inserted a “ choking 
plug,” which consists simply of a plug fitting the pipe, and furnished 
with a central division plate at the opposite sides of which elbow 
passages are formed, leading off into opposite directions. These 
plugs serve the double oftice of dividing and throttling the supply of 
water as it enters the branch pipes, and thus an increased pressure 
of two or three pounds is required on the circulating pump, above 
| that in the tubing, for the purpose of forcing the water supply into 

the several sections of the tubing, the pressure in which often varies, 

owing to the inequality of heat in the several parts of the furnace. 
For the purpose of ensuring safety to the attendants of steam 
generators, it is now proposed to provide a means of weighting safety 
valves that will present less resistance to the pressure of the steam 
in proportion to the distance the valve has risen from its seat, and 
| thus remove the defect common to the ordinary valve, whether 
furnished with a lever and weight or a spring for retaining it on its 
seat. 

At Figs. 2 and 4, & is the safety valve mounted on the steam 
chamber j, and held down to its seat by a weighted lever x. Pendent 
from the end of the weighted lever is a rod m, which is connected to 
| the lower arm p of a bell crank lever, having for its fulerum the stud 

pin g affixed to the boiler shell. From the end of the upper arm 0 
of this bell crank is pendent a weight 41 for holding the valve down 
| on its seat. If desired, a spring of any kind may be used in place 
of the weight. 

Now it will be readily seen, that as soon as the valve lever com- 
mences to rise, the arm o, to which the weight is attached, will 
approach a vertical position, and thus its power over the valve lever 
| will proportionately decrease, while the arm p, to which the valve 
| lever is connected, will approach a horizontal position, and thus 
| relieve the valve from the weight to such a degree that the valve 
| will be thrown wide open at any pressure of steam sufficient to start 
| the valve from its seat. 

Thus it will be understood that when a safety valve is weighted 
according to this improvement it will be impossible for a greater 





carry. ° 
In the working of the boiler, should anything happen to either 


| section of the tubing to make repairs necessary, the supply of water 











pressure of steam to accumulate in the boiler than it is calculated to | 


| 


can be shut off, and also the connection between the upper part of 
the tubing and the steam space by means of cocks 36 and 37 (repre- 
sented with dotted lines in Figs. 2 and 3), which are situate at the 
extremities of the several sections of serpentine pipes. This provision 
admits of any one section of the tubing being taken out when injured, 
and of the rest of the boiler or tubing being used until it is found 
convenient to commence the repairs. 34 is a pipe furnished with a 
stop-cock 35, and connecting the water space of the boiler shell with 
the supply pipe 6, leading to the serpentine tubes, for the purpose of 
letting the water out of the boiler shell into the tubing, in case of the 
circulating pump r getting out of repair, and ceasing to operate 
while a strong fire is in the furnace, and thus preventing the tubing 
from being injured by the heat. 


MENNONS’ SUPPORTS OF RAILS FOR 

RAILWAYS. 
PATENT DATED 31st AuGust, 1858. 
Tuts invention, by M. A. F. Mennons, of 39, Rue de l’Echiquier, 
Paris, consists in an improved arrangement of metallic rail supports, 
the main feature of which is the obviation of direct contact in their 
separate parts by the interposition of compressible semi-elastic 
matters. 





Fig. 1 represents in section one of the forms of the apparatus. 
Aisa cast or wrought sole plate; B, a chamber containing the 
compressible matter employed, such as paper, waste leather, cotton, 
&ce. &c.; C, piston which supports the cover of this chamber; D, 
shoulder piece; E, E, tie rods; F, F, bearers formed with the piston 
C; G, rail; H, wedge for securing the rail; I, I, key pieces, by 
which the tie rods are secured. A small circular space is hollowed 
at the point J of the bearer for the reception of a leathern washer, 
which prevents the contact of this part with the under surface of 
the rail. 

The spaces K, K, between the top of the chamber and its cover 
represent the range of the piston. ‘The upper edges of the chamber 
are mounted with leather, or other compressible matter, to protect 
them from injury, in the event of the piston top being brought in 
contact with them under extraordinary pressure. 

Fig. 2 is a view of the apparatus. A, cast or wrought sole plate ; 
B, chamber containing the compressible matter; C, D, cover of the 
chamber B; E, E, tie rods; F, F, bearers formed with the piston; 
G, rail; H, wedge for securing the rail; I, I, ends of the tie rod key 
pieces. 

Fig. 3 represents a modified form of the apparatus. A, A, sole 
plate; B, B, square chamber containing the compressible matter. 
A short square piston B', B!, with the rail bearer C, C, is fitted to 
this chamber, and the whole is secured by the key pieces D, D, 
yassed through the corresponding apertures of the uprights E, E. 

n this form of support a portion of the chamber B, B, descends 
below the under surface of the sole plate A, and is embedded in the 
ballast. 

Fig. 4 is another form of support, in which the relative positions 
of the piston and chamber are reversed. A, is the sole plate; B, 
fixed projection (which may be hollow, if desired), formed with the 
sole plate, and representing the piston C of the other figures ; C, C, 
is the chamber formed with the rail bearer C'!, C', and in the top of 
which the compressible matter is placed. This chamber being 
turned over on the fixed piston B, is secured in its place by the key 
arrangement represented in D, which enters the corresponding 
slot of the support E. This support, which is formed with the sole 
plate A, answers the double purpose of counterpart to the key D 
and permanent stay to the rail. F is a projecting stop, also forming 
part of the sole plate, and over which is passed the looped end of the 
tie rod G, G, which is then secured by the pin H passed through the 
aperture in the stop. 

Fig. 5 represents the looped extremity of this tie rod G, G. 


Pusiic Works 1n Inp1A.—From a return to the House of Lords, 
published on Saturday, it would appear that the gross total amount 
of money for the construction of railroads and other public works 
in India, for raising which under a guarantee of interest measures 
have been duly taken, is £32,314,300, the rate of interest being 
generally 5 per cent., and in a very few cases 4} to 49 per cent. The 
yortion of this enormous sum of money paid up on the 28th of 
Detowney last was £20,869,016. The interest on the capital paid up to 
that date amounted to £1,012,685, and that on debentures to £23,188. 
Upon the Great Indian Peninsula line the net receipts from the 
opening, in 1853, to the end of June, 1858 (the latest date of returns), 
amounted to £99,424, and those on the East India line, from August, 
1854, to the 30th of June, 1858, to £216,261. 

Horsratt’s Monster Wroveut-1ron Gux.—This immense 
piece of ordnance will in a few days be permanently placed in its 

sition, where it will form a part of the sea defences at Portsmouth. 

fidway between Southsea Castle and the western auxiliary battery 
a bed of concrete has been made in the shingle 7 ft. in depth, 
and on this the gun, with its carriage, platform, and loading crane, 
will be erected. The gun itself, we believe, was manufactured at the 
works of Messrs. Horsfall and Co., Liverpool, and by them presented 
to the Government, who had it tested at Shoeburyness. and afterwards 
forwarded it round to Pertsmouth. A slight flaw exists in the 
chamber of the gun, but nothing that would impair its efficiency, 
unless it should be subjected to rapid firing, which is very unlikely 
to be the case from the time it necessarily occupies in posage fod 
ponderous a mass. From the position in which the gun will be 
placed it will be enabled, at a very short distance, to command the 
entrance to the channel of Portsmouth Harbour, and a single shot 
from it taking effect on a ship’s hull would doubtless cause an 
immense amount of mischief. ‘The following are the dimensions of 
the gun :—Length of gun—From breech loop to muzzle, 16ft. 6in. ; 
from base ring to muzzle, 13ft. 8in. Base ring—diameter, 3ft. 7}in. 
Muzzle, diameter, 2ft. 3}in. Bore—diameter, 1ft. lin. ; length, 13ft. 
8iin. Thickness of metal at breech, Ift. 10in.; at vent, 1ft 3in.; at 
muzzle, 7jin. Trunnions - diameter, 1ft.; length of shoulder, 11jin. 
Distance from centre of trunnions to base ring, 5ft. 4}in. ; to muzzle, 
8ft. 34in. Circumference of gun round the centre piece or band, 12ft. 
9in. ; weight of gun, 22 tons; weight of shot, 3 cwt. ; service charge 
of powder, 78 Ib. The carriage and platform were manufactured at 
Woolwich of teak wood, and are bolted together in the strongest 
possible mauner. The carriage weighs 3 tons2 cwt; the weight of 
the platform is 4 tons, 
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GILES’ TRACTION AND AGRICULTURAL ENGINE. 
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Tuts engine is intended for the purpose of traction on the ordinary 
road, and for the performance of those agricultural operations in 
which great drawing power is necessary. By disconnecting the 
propelling apparatus, the steam power can be transmitted by the aid 
of a fly-wheel and strap to the various purposes for which the 

rtable steam-engine is now used. The wheels are used for carry- 
ing and steering the engine, the forward wheels being for the latter 
purpose, while a brake is attached to the hinder wheels to regulate 
its speed on an inclination. The tractive efficiency of the engine is 
secured by propelling feet, acting singly or in pairs, and an uniform 
speed and power is maintained by their alternate operation. At- 
tached to the foot by a joint is a leg, inclined at an angle, suited to 
the nature of the surface over which the engine travels, so as to 
prevent slipping ; and the angle of the leg is maintained uniform 
through the length of the stroke. The summit of the leg is 
furnished with a friction wheel, which works against a bed or rail 
secured above it, and placed as near the centre of gravity of the 
engine as possible, so that the upward tendency of these legs when 
subjected to the power of the steam may be resisted by all the avail- 
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| able weight of the engine. The foot is lifted from the ground 
| during the back stroke by the small connecting-rod, and furnished 
with an apparatus for swinging it into a position for reversing the 
engine. When the power of the steam is directed against the sum- 
mit of the leg, it results in either the suspension of the superincum- 
bent weight, or in its propulsion forward ; and whenever the resist- 
ance to propulsion is less than that to suspension, a tractive effort is 
| produced commensurate with the power employed. The extent to 
| which power can be employed as a tractive agent by this means is 
| estimated from the weight of the engine and the angle of inclination 
| at which the leg can be maintained—the maximum of adhesion to 
| the soil being attained by the maximum inclination of the leg; and 
it varies from 1,200 Ib. to 1,700 Ib. (on.a level surface) to the ton 
weight of the engine. The foot presents generally a flat surface to 
the pressure of the soil, having only such slight irregularities as 
may facilitate a grip; and as its area can be extended to any suit- 
able size, it promotes, in conjunction with the wheels, a light and easy 
| passage of the engine over the soil. Average speed, four miles per 
| hour. ® 


| 
| 





BROOMAN’S IMPROVEMENTS IN PRIN 
PARCE 


PATENT DATED 6TH SEPTEMBER, 1858. 


In this invention, a communication to R. A. Brooman, of 166, 
Fleet-street, the words or figures to be printed on successive articles are 
arranged in type in columns, so as to run down one column and up the 
next. The form thus arranged is inked, and has a longitudinal and 
lateral motion imparted to it by machinery, which causes each column 
to traverse at intervals, so that each name, address, or figure to be 
marked at one time shall come successively under an aperture in 


TING ADDRESSES, &c., UPON PAPERS, 
LS, &e. 


quads or spaces of the same size as the type used, so as to allow 

only one to be printed at atime. The columns are also separated 
| from each other in the same manner, and read alternately down and 
| up. The form thus made up is placed upon the bed and inked, and 
| the first name, number, or address at the top of the first column at 
the left side of the form is brought under the aperture in the tym- 
| pan. The machine thus adjusted is set in motion by the power 
applied to the fly-wheel. Each 
revolution of the driving-shaft | 
operating upon the carriage as 
above described, causes it to move 
the distance required to bring each 
name, number, or address in the 
column successively under the aper- 
ture in the tympan, and the article 
to be printed, marked, or addressed 
being placed over the aperture is 
pressed upon the type by the motion 
given to the platen while the bed is 
at rest, and thus produces the de- 
sired impression ; the article printed 
upon is then removed by the action 
of the fly or otherwise ; another 
article is placed for printing, and 
the next name, number, or address 
in the column is brought opposite 
the hole in the tympan, and so on. 
When the carriage has run down the 
first column, its motion is reversed, 
as above described, and the bed is 
previously moved from right to left 
through the distance required to 
bring the second column in the line 
of the tympan, and so on, travers- 
ing each po. med down and up suc- 
cessively until the whole form has 
been gone over, which is then re- 
moved and another placed on the 
bed, and the machine similarly ad- 
justed, and the operation repeated 
as often as required. 

Fig. 1 is a plan of the machine, 
showing the arrangement of the 
bed and carriage and the mechanism 
for operating the same; Figs. 2 
and 8 are enlarged views of separate 
parts; Fig. 4 is a side elevation ; 
and Fig. 5 an end elevation. A 
is the frame of cast-iron; B, the 
fly-wheel to which is attached the 
yinion C gearing with the wheel 

), which is keyed on the driving- 
shaft F, on which also is keyed the 
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the frisket. The page, parcel, folded newspaper, or other article to 

printed or marked is placed in a fly, which nips it, and holds it 
over the aperture until it is pressed down by a lever, so as to receive 
an impression, after which the lever releases it, and the fly removes 
it to some receptacle. 

The types set to the names, numbers, or addresses, of the 
measure required to contain the names, numbers, or addresses, are 
arranged in a form of as many columns as the bed will allow. 
names, numbers, or addresses are separated from each other by 





The | 


disc G, having a cam-groove cut 
in one side, and two projecting 

cams R and V on the other (shown on a larger gcale in Figs. 2 and 3). 
| The grooved side of the disc G receives a roller, which works on a 
| pin screwed into the upper end of the lever H, having its fulcrum at 
| a, the lower end being connected by means of a sliding block and 
pin-screw, seen at b, Fig. 4, with the link I, which may be secured 
| in any part of the slot. This link I is keyed on one end of the rock- 
ing-shaft J, seen in Fig. 5, to the other end of which is keyed the 
short lever K, connected by means of a strap with the sliding bar 








L, Figs. 1 and 4, which moves freely in suitable bearings, and 
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carries in its centre the hand or pawl M, which also slides freely in 
bearings framed in and at right angles to the bar L. The pawl is 
pressed forward to the teeth of the rack N by a spiral spring enclosed 
in the centre rounded portion between its bearings, and is drawn 
back by the feather seen at c, Fig. 4, on the small rocking-shaft O, 
pressing a pin, which passes through the pawl, and serves also to 
stop the spring. The rocking-shaft O is connected by the small 








strap P, Fig. 5, with the lever Q, which receives its mo- 
tion from the projecting cam R on the disc G, which 
being rotated works the lever H, the link I, the shaft 


J, and the lever K, drawing the bar L and pawl M over one, 
two, or more teeth of the rack N, according to the number of lines 
required to be printed in one impression. At this point the lever Q 
falls off the projecting cam R, thereby freeing the pawl M, and 
allowing it to fall into the tooth of the rack N, opposite which it now 
stands. The rack N is bolted to the carriage S, which, by the next 
movement of the bar L and paw! M, is propelled along the Y grooves, 
in which it is fitted, the distance required to bring on the next name, 
and so to the end of the column, when a stop on the carriage strikes 
a corresponding stop on the sliding bar T, bringing the stops which 
are attached to it in contact with one end of the lever U, Fig. 1, the 
other end of which forces the lever Q, to which it is connected, from 
the projecting cam R to the projecting cam V, thereby causing the 
pawl to draw at the opposite time, by which means the carriage is 
propelled in the opposite direction till it arrives at the end of the dis- 
tance, when it is reversed in the same manner, and so on until the entire 
form has been passed over, the bed W being moved simultaneously 
to bring on the next column. Fig. 4 is a side elevation of the ma- 
chine, with a portion of the framing removed, in order to show the 
action of the platen X, which is made to slide freely in bearings 
formed in the centre of the frisket bars Y, and is worked by the 
lever Z, and cam keyed on the shaft F. On the under side of the 
lever Z a web-spring is fixed, which allows the platen to accommo- 
date itself to the various thicknesses of the paper to be printed. 
J is the tympan, which is a piece of sheet brass, or any other suitable 
material, with an aperture (under the frisket bar Y in Fig. 1) cut in 
it, just sufficient to allow the end of the platen to pass through, and 
forms a shield to keep the other portion off the type; g is the frame 
of the frisket, which extends to the front of the machine, forming a 
rest for the arms of the person working the machine and shieldin 
the forms. Fig. 5 is an end elevation, with portions of the top rail 
of the frame broken away, in order to show the arrangement for 
producing the lateral motion of the bed W, by which the columns 
are changed; iis a ratchet, in which a series of teeth are cut the 
same pitch as the width of the column in the form, and which ratchet 
is bolted to the end of the bed; 7 is a lever which works on a pin 
screwed in the carriage S. The upper end of the lever j is fitted 
with a pawl (see Fig. 1), which is forced against the teeth of the 
ratchet ¢ by a spiral spring enclosed in the box, and in the lower end is 
fitted a sliding block, with a hole in its centre, through which a 
round rod & passes, having its ends, together with another and 
similar rod /, made fast by nuts in the pieces m, which work on pins 
that pass through their centres, and are screwed into the frame. To 
the rod / is attached a rod connecting it with the lower end of the 
lever x, which is supported on a universal joint ato, the upper end 
having a roller attached to it, which works in a grooved cam p. 
The operation is as follows :—When the carriage has run its required 
length it strikes a stop on the bar qg, throwing the lever n into the 
cam p, by which the Yever j is drawn back over one tooth, at the 
same time bringing the projection on its side in contact with the 
spring catch r, pressing its nipple out of the hole in the under side 
of the rack i, a series of which holes are drilled in line with the teeth 
of the rack. The cam has now made its full throw in that direction, 
and by the peculiar form of the groove it makes an equal throw in 
the opposite direction, and the pawl being in the rack, the bed W is 
thrown over the distance required to bring the next column in the 
line of the tympan, and the lever » is thrown out of the cam by a 
stop in the end of the groove, in which position it remains till the 
carriage reaches the other end, when it operates as befose. is the 
fly, by which the paper or other matter is removed from the machine, 
and is worked by the quadrant-wheel ¢, the semi-pinion v, rocking 
shaft w, lever 7, and cam 2, the eccentric portion of which coming 
in contact with one end of the rocking shaft w, lifts it, and the 
quadrant wheel ¢, which is keyed on the other end of the shaft, 
causing the fly s to move from left to right, when the cam lets it go, 
and it is returned by the spring which is wound round its shaft, 
causing the lower end of the fly to sweep the tympan, and remove 
the printed matter to an apron attached to and moved by the 
machine. When the name, number, or address consists of two or 
three lines, the carriage is made to move the distance of two teeth 
at each revolution of the driving shaft, by causing the hand to fall 
in every second tooth in the ratchet by the adjustment of the sliding 
pin, which connects the levers H and J. When four or five lines 
require to be printed at one impression, the hand is made to fall in 
every third tooth of the ratchet. The aperture in the tympan has 
adjusting slides for enlarging or diminishing it to the number of 
lines to be printed at each impression. 





New Sourn Wares Coau.—The table under this head com- 
mences with the year 1849, The numbers of mines worked, and the 
quantities and value of the coal produced from them, are stated 
below :— 


Mines, Coal—Tons. Value. 
1849 ee S co co GRO co co . £14,600 
1853 . * oe 1B ce cc CERRO cc ° 78,100 
1854 ee - 12 - 116,600 ., «. «. 119,400 
1855 ee oo BE ce cs Ee .. 89,100 
1856 ee cc 00 BO ce co SRD +» oe 117,900 
BST ne oe oe UT ne «oe 210,400 .. oe «o 148,200 


During the eight years the number of mines in operation has in- 
ereased 183 per cent. ; the quantity of coal produced 334 per cent. ; 
and the money value of the coal upwards of 900 per cent. 


Carrats Norton's Prosecties.—Captain Norton has just paid 
a visit to Chatham Garrison for the purpose of executing some ex- 
periments with a new description of projectile he has invented, for 
piercing the sides of vessels coated with iron, and for penetrating 
the iron plates of floating batteries. This projectile consists of an 
iron bolt, which may be constructed to any size according to the 
calibre of the gun from which it is fired, the length being exactly 
three times the diameter. The missile is then coated with thin 
tough paper to about the sixteenth of an inch in thickness, in order 
that the impressions of the rifle may not pierce beyond the coating. 
The gun used for firing this projectile was Warry’s new breech- 
loading cannon, which, in addition to its firing at nearly double the 
range of all other guns of the same size, constructed on the old plan, 
can be levelled at an object with the accuracy of the rifle. On the iron 
bolt being fired at a stout plank of timber the missile in every instance 
penetrated the plank, which it struck point foremost, the advan 
of constructing the bolt, in order to ensure its striking the object in 
this way, having been obtained by Captain Norton only after repeated 
experiments. Captain Norton expresses his belief that a similar shot, 
made of tempered steel, will —_ a plate of forged iron one- 
half of an inch in thickness. Captain Norton afterwards proceeded 
to test the effects of his liquid-fire rifle-shells when fired from a 
smooth-bore pistol. For this purpose a leaden-shell, containing the 
liquid-fire, was placed in a 10-bore pistol, and fired at a piece of 
canvas suspended at the end of the range to represent the sails of a 
ship. In loading with this shell Captain Norton explained that no 
ramrod was required, the shell sliding down on the cartridge by its 
own gravity. On the shell striking the canvas the liquid-fire was 
thrown in all directions, and in less than five seconds afterwards the 
canvas was on fire. After it had burnt forsome time Captain Norton 
directed that it should be extinguished, which, with some difficulty, 
was accomplished, and no fire was to be seen. In a few minutes 
afterwards, however, the canvas again burst out into flame, the 
liquid-tire having penetrated into every part of the substance, and 
proving that the effects of the liquid fire-shell arc as terrible as they 
are extraordinary. 








THE ENGINEER. 





Arrit 8, 1859. 








LETTERS TO THE EDITOR. 


(Wedo not hold ourselves responsible for the opinions of our 
Correspondents.) 





RIFLED ORDNANCE, 


Srr,—In a former letter addressed to you, and inserted in your 
number of March 18th, I endeavoured to show that the recent im- 
provements made in our rifled fire-arms are based on the adoption of 
the elongated projectile. Various modes of rifling may be adopted, 
which in practice will all answer to a certain extent; in fact, any 
system which will cause the long projectile to rotate with sufficient 
velocity, and so make it fly straight, will give successful results, 
appearing in contrast to those of the old smooth bore and spherical 
shot most wonderful. But in every case it is essential for the long 

rojectile to have a velocity of rotation which will compensate for 
its length ; it will then offer to the air a reduced diameter, and, com- 
bining with great weight, increased velocity, and a low and steady 
flight, it will give long ranges and great penetration. 

Vith grooved rifled ordnance the projectile is necessarily either 
coated with a soft metal case, or is provided with belts or projections 
that fit into the grooves. The former is the plan adopted in the 
Armstrong gun, and was employed by George Richards as early as 
1808, and by many others subsequently. The latter plan was pro- 
posed by John Wilkinson, in 1789 He has been followed by many 
imitators both at home and abroad; his system was improved by the 
Germans, Wanostrocht and Wahrendorf, and has lately been, as it 
is said, adopted in the French service. The ——— of employing 
a mechanically titting projectile has been applied by Mr. Whitworth 
in his polygonal system; and rapid rotation, which introduces a new 
element, renders the system theoretically complete, and though as 
yet only tried to a limited extent it seems to be successful in practice. 

The coated compound projectile, as is obvious, can only be used 
with a breech-loader, for the soft metal coating has to be driven 
through the grooves, and must cause much propelling force to be 
expended in effecting that object. 

Where great ranges are wanted, the long projectile will require to 
have proportionally increased rotation, and the piece must be rifled 
with a very quick turn; and if the grooves are made deeper to 
prevent the danger of the shot “ stripping,” or being driven out with- 
out being rifled, the resistance offered to the passage of the shot will 
be greatly increased. 

The use of breech-loaders, though advantageous for ships and 
fortitications, will be of doubtful utility in teld operations and 
campaigns ; for the dust in dry weather, and the mud in wet weather, 
will always render it difficult, and often impossible, to work them. 
The system adopted by the French and Germans has in this respect 
great advantages over the breech-loading grooved rifled cannon and 
coated proj ctiles, since the mechanically fitting projectiles which 


| 


they use c.n be loaded at the muzzle as well as at the breech. | 


Again, inste: d of the projectile being ritled by the force of the ex- 
plosion, it is put into the piece with the rifling ready performed by 
previous mechanical operation. Now it is manifest that a piece 
which may be loaded at (ue muzzle as well as at the breech is 
better than one which ouly can be loaded at the breech, and a simple 
projectile ready ritled that will not strip is preferable to a compound 
one which is rifled by the explosion; it is, therefore, a matter for 
serious consideration, whether the grooved breech-loader proposed to 
be adopted in our service, however favourably it may contrast in 
accuracy with the old smooth bore, presents as many advantages as 
even the rifled cannon adopted by the French. 
London, March 30, 1859. An AMATEUR RIFLEMAN. 





THE ATLANTIC CABLE, 

Sir,—I have read, with a great deal of pleasure, Mr. Hearder’s 
very courteous and flattering reply to the remarks I made upon his 
paper on the above subject. It is very gratifying to find that the 
critical remarks of an unknown and anonymous individual upon the 
labours and conclusions of a well-known and respected electrician, 
are received in a spirit so honourable to the man, and so calculated 
to increase the estimation and regard for the philosopher. His letter 
exhibits that spirit which should actuate all those who are labouring 
in the wide field of scientitie research, and particularly in that branch 
in which we have been brought into such amicable collision, where 
exists such an unlimited source of novelty, investigation, and dis- 
covery. I will refrain for the present from passing any remarks 
upon those points in which he differs from me—which I am glad to 
say are very limited—until the publication of his promised paper, 
when I will take the earliest opportunity of expressing my objec 
tions to his conclusions if we disagree, or tendering my acquiescence 
to his deductions where his arguments are subversive of my own. 
At present I am decidedly of opinion that the use of the return wire, 
in any shape, is detrimental to the working of a long cable, and 
entirely coincide with Mr. W. H. Preece, whose letter upon this sub- 
ject was published in the Times of the 18th ult., and inserted in your 
impression of the same day. A TeLcecrarn ENGINEER. 


THE ROYAL AGRICULTURAL SOCIETY, 
Sir,—Continuing my comments on the judges’ report, I tind myself 
next at the root “pulping” machines; and here the judges remark 
upon the several ways of effecting the work, “ cutting the roots into 
small solid pieces, or mincing” them, slicing them very thin, and 
scratching them into a pulp. Surely there is evidence here of some 
necessity for a proper classification; “mincing” and “slicing” are 
not * pulping ;” and by analogy it is fair to assume that my remarks 
on the classitication of ploughs, &e., are called for. : 

In corn dressing machines they report that quantity not quality 
of work seemed to be aimed at in some, while quality seems to be 
the chief, if not the only point, considered in awarding the prize. 
(iarrett’s machine dressed (10 points) 242 Ib. of best corn and 
17} lb, of seconds, and was awarded the prize; Boby (9) 413 Ib. 
best, 16 Ib. seconds; Coultas (8 points) 877 Ib. best, and 12 Ib. 
while Cambridge (7) is unnoticed with 4364 lb. best corn, 
and 394 Ib. of seconds; and Hornsby the same (7) 736 1b. best corn, 
and 254 1b. seconds—power not being tabulated, though assuredly 
an important element, , 

In churns the formidable collection has only two represcntatives, 
and here time and quantity both agree with the award. 

In cheese presses | would ask why was Mr. Carson's selected as the 
best, when there were others in the yard exactly like it, and one firm 
claimed to be the original makers of that identical implement ? 

Tu miscellaneous articles a silver medal was awarded to Guemblott’s 
(query Gauntlett’s) chronometrical thermometer. Surely the name 
being correct is of some little importance to the inventor and ex- 
hibitors, 

Of the general assortment of Stand 147, exhibited by Hermilowicz 
and Co, the judges are enabled to speak favourably.” The name is, 
or was, Hernulewiez and Co.; and I should really like to know what 
there was exhibited at the Chester meeting by this firm, as (unless 
report speaks fulsely) they failed in June, or about a month before 
the show, and at that time the articles prepared for Chester were on 
the works; but it would be interesting to the creditors, doubtless, to 
ascertain what they had there, and what became of them; perhaps 
the judges will kindly inform them and the public on this subject. 

I now come to the tixed steam engines and boilers. The conditions 
required 25 ft. of effective heating surface per horse power, and 3 ft. 
of eflective tire-grate. The first prize was awarded to Barrett, 
Exall, and Andrewes’ boiler, 16 ft. tone by 4 ft. Gin. diameter; tiue 
2ft. bin. diameter; cireumference of flue, 7 ft. 10 in.; depth of 
side Hues, 2 ft. Gin.; width of bottom flue, 2 ft. Gin. ; giving a total 
surface of plate exposed to the action of the flames of 210 square feet 
including the ash-pit, or 10 ft. per horse for a 10-horse boiler. 

The second prize was awarded to Hornsby and Sons’ 8-horse 
engine; boiler 12 ft. long by 4 ft. Gin. diameter ; tube, 2 ft. Gin. dia- 
meter; circumference of fire-tube, 7 ft. 10in.; plate surface of two 
side flues, 8 ft. Sin. ; or a total surface of 192 square feet including 
ash-place, or 24 ft. per horse power. 


seconds ; 











I will ask you, Sir, whether in your experience and judgment 

this can be called effective heating surface, and these boilers 
come within the society’s rules and conditions. If not, why make 
rules? Surely, when made, they ought to be observed; and no dis- 
cretionary power can be given to the judges on this important 
voint. 
. The tables of the trials of thrashing machines in themselves bear 
evidence of hasty compilation from their incorrectness; and one 
mistake appears throughout—viz., that the actual horse power and 
the horse power required per minute, are reversed; thus, in the 
return in Class 8, we have Clayton and Co. 15’ and 68” !!—horse 
power per minute, 48°62, while the actual horse power is stated as 
31. The number of seconds per minute seems to run wild in the 
calculations of these worthy agricultural censors, for Table 8 has no 
less than four instances: thus, 77, 68, 87, and 89”; and Table 9 figures 
with three—viz., 96, 92, and 92”; and Table 10 one, 86”; Table 11 
three, 92, 85, 83”. it certainly seems strange that such a document 
should have been so carefully compiled, and yet none should have 
been found to see that 9’ 96” was certainly, to say the least, small 
change. Looking at the other figures of power—8-12 x 9’ 96” 
= 80°99, or putting, in this instance, 100” per minute. Another 
stands: power 5°18 X 17’ 92” = 102°8, which is more than I make it, 
taking the time as 18’ 32’; therefore, it cannot be urged that what I 
assume from the tables and their headings “m.” “s.” to be minutes 
and seconds, are in fact minutes and decimals. One more instance : 
16’ 92” x 888 = 141°94. Now 17°5 x 8:38 = 146-6, and 16-92 x 
8°38 = 141°7; so it seems asif decimals and seconds are mixed up 
indiscriminately. 

Now, there is another question which occurs to me. I see in 
Table 9 the power, the actual horse power, which should be under 
the heading of horse power per minute, varies from 3:14 to 9-42 
horse, and this should represent the power required to drive the 
machine. Will any one say that Clayton and Co.’s machines are 
driven at work with 5°34-horse power? or Ransome’s with 4°27? or 
Cambridge's with 3°14? or is this the power required for the 
operation only, after deducting the power absorbed by the machine 
itself? If this is so, it would be curious and instructive to know the 
amount of power actually exerted by the engine in each trial; and, 
if not, why it happens that an engine of nearly double the power 
shown is always sold with the machine? or is the dynamometer 
correct, or merely comparative? It would seem from the tables that 
the power required increases rapidly as the time occupied is 
diminished; hence we may fairly assume that if the test had been 
applied, and each machine required to pass the sheaves through at 
the rate of 13 sheaves per minute (which is not at all extraordinary 
in actual practice), the time would have been for the 150 sheaves 
about 12 minutes, whereas one is reported to have taken 16’ 92”, 
and another 17’ 92”, and the power could have been tabulated on 
equal terms; but it is supposed that these trials are to benetit the 
agriculturist, and therefore the same quantity should be done that 
would be in the farmyard, or perhaps rather more, owing to the 
men employed not being the worst of their class on these occasions. 

No notice is taken in the report of the judges of the great racing trial 
with 775 sheaves—time, 45’, or 17 sheaves per minute; and it would 
have been worth recording, the difference of the power required by the 
several machines at 10 or 12 sheaves per minute, and at 17 sheaves. 
Those who were present will remember the working of Humphries’ 
machine with a 6-horse engine, which, from some cause or o/her, was 
unable to take it through at more than 12} sheaves per minute, 
while the dynamometer recorded 4°34 as the power required while 
doing 114 sheaves per minute on the previous trial. It would not 


do to assume that the power increases in this ratio, and therefore | 


must attribute this, or a great part of it, to the engine itself, and 
wait for further experiments to determine how the resistance does 
increase, 

An experiment tried with two threshing, shaking, and winnowing 
machines, in 1854, gives the following results :— 
Time of thrashing 


Power required Power at work. 





empty 200 sheaves, 
Clayton and Co, 1°77 615 *S 
Garrett and Sons 2°70 4°23 22-68 





I have referred to this experiment in one of my previous letters, 
but now wish to draw attention to the power consumed, and the 
quantity threshed per minute. 

Horse power. 

Clayton’s machine took 438 for 

Garrett's 1°53 a 


Sheaves. 
200 
200 


Minutes. 
13°38 
22°68 


i 





for thrashing 


horse power, and the other 1°53 X 22°68 =34°7, being a difference of 
about nine minutes of time against nearly 26-horse power! 

In tabulating results like these the actual difference is much altered 
by the constant number, the power absorbed by the machine ; thus 
we have 1°77 X 13°83 and 2°70 X 22°68, or 24°5-horse power against 
61-25, 

Power in 
thrashing, 





Power of engine 
per sheaf. 
60-44 14004 
347 15830 

From this table it will be seen how readily the averages or results 
may be varied by adding in the constant power; and, on looking over 
the tables, 1 cannot think that these are included, or the difference in 
favour of the slow machines would be somewhat less. 

The trials of these machines have been designated as “ most un- 
satisfactory ;” and [ cannot help thinking that the report and the 
many facts, “which it is highly desirable that the country should 
be made acquainted with,” and the tables will show, make, as the 
judges say, “ confusion worse confounded,” and “ everything in har- 
mony.” 

I tind myself accused of having penned these letters as a personal 
attack upon certain parties, and I am informed that one has even 
applied the remarks to himself as being directed to him. I have 
already said that I had no personal motive in commencing or con- 
tinuing these letters. I had no private end to gain, and, therefore, 
if any person thinks that the remarks contained in them have an 
especial bearing upon his own case, he is quite at liberty to take the 
case and adopt it, and, by so doing, receive the rebuke administered 
by his own conscience, and not by the writer of these lines. I do 
not think that any one of the exhibitors of steam-engines and 
threshing machines is wholly satistied with the issue of the trials ; 
and this would appear to be the case actually, for none have come 
forward to explain the discrepancies, vindicate the honour, and prove 
the justice of the awards and the report. There has been a rumour 
of such intention by the members of the society to ask, “Can such 
things be?” but it is long delayed. I have shown you and your 
readers the plague spots (or some of them) that came out on the last 
“assembly,” and asked the council to take such steps to prevent a Te- 
turn of the disorder. I think it infra dig. for a member of the board 
to sit upon a committee of interested persons, to bring a pressure on 
the council for their own benefit, to gain triennial exhibitions, or do 
away with the prize list, and— 
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You perceive, the body of our kingdom 
How foul it is, what rank diseases grow, 
And with what danger near the heart of it. 
Warwick —It is but as a body, yet distempered, 
Which to its former strength may be restored, 
With good advice and little medicine. —Heniy 






VI. 


Now, in concluding these letters I would wish to repeat that I 
have not been prompted by any personal feeling in the matter, for I 
have none beyond the interest that all must feel in the proper ad- 
ministration of so useful a society as the Royal Agricultural Society ; 
and although 1 do not agree with the proposition to do away with 
the prize system, I would agree to substitute medals for money 
prizes, and so let the distinction be, as it surely was intended, hono- 
rary, and not for gain or profit. Many may prefer to receive the 
money, but in my view the medals seem to be the more legitimate 
reward for merit in the classes. ° 

I may conclude with a quotation from “Measure for Measure” 
(Act 3, Scene 2):— There is so great a fever on goodness, that the 








dissolution of it must cure it; novelty is only in request, and it is as 
dangerous to be aged in any kind of course, as it is virtuous to be 
constant in any undertaking. There is scarce truth enough alive 
to make societies secure; but security enough to make fellowships 
accursed.” How far this may be applicable to the question I have 
been considering I leave others to decide, and have only to wish 
success to the society, and that they may act up to their motto, 
“Practice with Science.” IMPLEMENT MAKER. 
March 18th, 1859. —_— 
PATENT TRIBUNALS, 


Sizx,—In continuing my remarks on what appears to me to be the 
proper function of a patent tribunal as respects the construction of 
the specification, it becomes important to clear them from all chance 
of misapprehension as to the sinking of the science in the logic of 
the document. For this purpose it is necessary to state clearly the 
mode in which the scientitic, as distinguished from the common 
language, is to be interpreted, so that its meaning may be intelligibly 
fixed, and thus become available for use in determining the scope of 
the whole statement contained in the document. 

All that has been asserted hitherto is that, in dealing with the 
specification, it must first be taken simply according to the logical 
etiect of its several propositions. Now it is proposed to say what 
should be the next step in the process of investigation. 

It is clear that a proposition may be at once logically true or con- 
sistent, and scientifically false or opposed to ascertained fact; just 
as, to repeat Whately’s excellent illustration, a rule in arithmetic 
may be correctly worked, although incorrect data are taken. Anda 
true result cannot be obtained without accuracy on both points. 

This will be granted on all hands. It is therefore quite as 
essential to settle the meaning of particular words, when used in a 
technical sense, as to determine their effect when used as common 
language. I fully accept Mr. Carpmael’s proposition, that “ the 
language of a specification is necessarily that of the factory.” I 
think it is worthy to be considered as a settled axiom in patent ques- 
tions. I endorsed the proposition in my little work on the specifi- 
cation, published twelye years ago, by expanding it into an 
argument showing the standard by which the language should be 
tried; and subsequent experience has not altered my opinion on the 
principles then asserted. But the point which has become impressed 
on my mind with more force since that period, is the incapability of 
the present tribunals to deal with the science in the manner discussed 
by me at that period. 

In practice, the above-named rule is departed from, and perhaps 
some of the, so to speak, established corps of scientific witnesses look 
upon this as a sign of intellectual progress, and therefore of im- 
provement. I do not. I think the rule is one which cannot be 
superseded while patents last, let the progress in scientitic knowledge 
be what itmay. But I can readily conceive why, under the ex- 
isting system, the rule should have been departed from. The trained 
and practised scientitic witness is likely to be much more useful in 
supporting in court a pre-arranged course of argument than a mere 
workman, however competent in his way. The practised scientific 
witness is a sort of locomotive with flanged wheels, by which he is 
kept on the line as required, and he is capable of drawing after him 
a train of suitable evidence. Not so the workman unaccustomed to 
courts of law, and argumentative distinctions drawn by counsel. 
The very accuracy of his practical knowledge imposes inconvenient 
limitations on the argument, and is frequently liable to place insur- 
mountable ditliculties in the way of its intended course. This kind 
of witness is likely to get off the line and produce dangerous con- 
fusion. In this way it appears to me easy to account for the prac- 
tical substitution of the “expert” for the “competent workman” 
(to whom the specitication is equally addressed) which has taken 
place in the tendering of scientific evidence in patent causes. 

But two questions here suggest themselves. 1. Ought this to be 
so? and—2. Can it well be otherwise on the present system? The 
judges have answered the first question. They have said in effect: 
—You do not present the science to us in such a form as to be ser- 
viceable to us, and we only take it as presented, because there is no 


| other course open to us. 


Phen, as to the second question, I suggest as a reply that the pre- 


| sent system involves the continuance of the defect complained of, 





because (among other reasons) counsel are not able to work the case 
according to their instructions, without practically substituting the 
evidence of the * expert” for that of the competent workman, the 
effect of which is to convert the standard by which the language of 
the specitication is tried into an artiticial one, not contemplated by 


. . 20 ~ 160 . | the law of patents. 
Here, then, we have for the operation only 4°38  13°8 = 60°-44- | h ts 


It must now be shown why it is reasonable to expect that the 
proposed new tribunal will be more competent to deal with the 
scientilic points properly belonging to specitications, by restoring to 
the investigation in each case the rule above referred to. 

It will be remembered that the proposed judge is to be a man of 
special intellectual qualitications, and to be fortitied by the help of 
scientific and practical men (should he require it); and that in the 
first instance the document alone should be submitted to the tribunal 
thus constituted. In this manner there would be secured a direct 
application to the terms of the document of an intellect at once 
legal and scientific, without the intervention of disturbing causes in 
the shape of complicated pleadings, backed up by artificial evidence. 
Then, supposing a patentee to be a practical mechanic, in whatever 
station of life, such a tribunal would be capable of testing the 
scientific accuracy of his statements, without having recourse to 
that hypercritical nicety so frequently complained of. And, on the 
other hand, there would be no danger of substantial points being lost 
sight of. There would be no temptation to ignore the qualifying 
circumstances supplied by practical knowledge, because there would 
be no particular hypothesis to support, and there would be a com- 
bined intellectual power capable of dealing with the science. Before 
such a tribunal the language of the factory would be a living, and 
not a dead, language. It would not have to be translated into the 
language spoken, and understood by the court, before its effect could 
be apprehended. 

We must bear in mind that, with the development of manufactures 
which has taken place within the last few years, the distinctions 
between inventions are every day becoming closer. And this involves 
the necessity for a more effective construction of specitications, 
founded on a more perfect apprehension of the proportions of things. 
The language at one period of manufacturing development becomes 
ditierently understood at a subsequent period ; and it appears to me 
that the tribunal should have an internal power of adapting itself to 
this constant progress of science, instead of being dependent altogether 
on external help of an irregular and indeterminate nature as at pre- 
sent. It is most important that technical terms should be fixed as to 
their sense; and whatever tends to produce this effect is a gain to 
science, by furnishing the means of recording and transmitting 
scientitic facts and ideas. Dr. Whewell has given some excellent 
hints on this point in his well-known work on the “ Philosophy of 
the Inductive Sciences,” under the head, “ Aphorisms concerning the 
Language of Science,” which show us how vital a point this is to the 
satisfactory progress of science. And it is becoming a most impor- 
tant question, in relation to patents, that there should be maintained 
in their administration an intelligible use of the technical language 
in them, for the purpose of apportioning to each patentee his rightful 
interest. Surely this cannot be done so effectually by means of the 
present contests between rival scientitic exaggerators, as by means of 
a court constituted so as to be capable of conducting in all calmness 
and dispassionateness a powerful investigation of the real practical 
points of manufacturing science involved in the specification. 

I trust it will thus be seen that ample provision would be made for 
the right construction of technical terms, both for securing the rights 
of the patentee, and also for aiding the progress of definite scientific 
knowledge. 

I will further only draw attention to 





Dr. Whewell’s fifteenth 


aphorism, above referred to, as bearing on my present point :—‘“ The 
two main conditions of the form of technical terms are, that they 
must be generally intelligible, and susceptible of such grammatical 
relations as their scientific use requires.” 
WiuLi1uaM Spence, Assoc. Inst. C.E. 
50, Chancery-lane, London. 











Aprit 8, 1859. 


THE ENGINEER. 











OUTSIDE-CYLINDER LOCOMOTIVES. 


Sim,—I believe that the best engine for all ordinary purposes is an 
outside-cylinder tank engine, on six wheels, the hind wheels coupled. 
Such an engine may have 6 ft. driving-wheels; and if the leadin 
wheels are made but 3 ft., the cylinder may be set at a very smal 
angle with the horizon, the guide-bars may be over the top of the 
leading-wheel, and the cylinders in advance of it. 

Although this throws more weight forward, it is easily balanced by 
extending the tank backwards under the foot-plate; and we should 
not forget that the empty smoke-box cannot compete in weight with 
the fire-box end of the boiler. 

I would make the tank extend from the leading axle to the hinder 
extremity of the foot-plate, which I would lengthen considerably, so 
as to carry coals enough for a two hours’ run; I would fill the tank 
behind, and let that part of it underneath the foot-plate communi- 
cate with that under the boiler by means of a flat tube at each side 
of the ash-pan. 

The sides of the tank should be high enough to permit the boiler 
to be seated, as it were, on them, the axles passing through the tank 
in suitable tubes; guide-plates to be riveted to the sides of the tank 
for the axle-boxes to play in. The springs should be attached to 
strong wrought-iron brackets riveted to the sides of the tank, so as 
to supersede the ordinary frames. 

As to the slide-valves, I think great advantage would be derived 
from employing only one eccentric for each engine. I am aware 
that a whole host of engineers will fly at me open-mouthed for this 
heresy; but, much as I admire that beautiful invention, the link- 
motion, I am not blind to its faults. One eccentric is far lighter, less 
costly, takes up less room, and is in many ways superior to Stephen- 
son's link-motion for outside-cylinder engines. As to reversing ; a 
gear of the simplest kind applied to the weigh shaft of the valves 
will answer the purpose as well as the most costly link-motion ever 
used. I have no doubt that there is not an engineer who reads this 
who will not know the gear I allude to. 1 do not, of course, mean 
the old-fashioned “ gab.” 

I am convinced that expansion is not carried to anything like a 

roper extent in our engines. The cylinder should be made much 
arger in diameter. I have had a good deal of experience in loco- 
motives working up a steep incline: the small cylinder passenger- 
engine blowing off steam from the safety-valve equal to half what 
it consumed in its cylinders; while the luggage-engine, with its 
small driving-wheels, equivalent to a larger cylinder, used all its 
steam, and brought twice the weight up the same incline at the same 
speed. 

Let us, then, put in large cylinders and cut-off steam properly. The 
eccentrics will never answer the purpose, they do it too slowly; we 
want something as quick and sudden as the old “tappets.”—~ 

The present slide might be altered so as to have a variable lap, 
or, what is the same thing, the steam-ports might be made moveable, 
so that the engine-driver might by simple means increase or de- 
crease their distance from the exhaust-port, and so cut off sooner or 
later while the engine was running at speed. This plan would have 
the great advantage of not interfering with the exhaust; in fact, 
the more the steam was expanded, the more effectually the exhaust- 
port would act. 

If you think that my ideas will be of the slightest value in 
throwing light on such an interesting subject, I shall feel very much 
obliged by your giving them place in your valuable journal. 

April 4th. — oF 


THE STEAM ENGINE, 


Sir,—The advocates for safety and economy must- be disappointed 
that so little progress has been made to make the steam engine more 
uniform, safer, and more econominal. Since the important discus- 
sion on this subject we have heard nothing of “strictly tubular 
boilers.” Surface condensation, too, by water, is dragging 
slowly, while the application of air, as the cooling medium to con- 
dense with, is, practically, as Mr. Craddock left it many years ago. 
Nevertheless, surface condensation by air or water will be an ever- 
lasting adjunct to the steam engine, and destined to make a success- 
ful revolution for the benefit of mankind through all ages. 

Up to the present time the steam engine has passed through end- 
less forms—govod, bad, and indilferent—according to the amount of 
prudence, intelligence, and judgment of its maker. In the present 
confused state of the steam engine we may divide it into four 
classes :— 

Class 1. The low-pressure condensing engine. 

Class 2. The double cylinder high-pressure condensing engine. 

Class 3. The simple high-pressure engine. 

Class 4. The hybrid, or double-pressure condensing engine. 

Under a new system, which should embody strictly tubular boilers 
and surface condensers, the steam engine, universally, may be di- 
vided into two classes :— 

Class 1. The low-pressure condensing engine. 

Class 2. The high-pressure condensing engine. 

It is not necessary to go into a critical examination of the present 





system, but it will be proper to state that all engines in class 1 are | 
ee pee for want of an efficient surface condenser and air-pump; | 


and all engines arranged under classes 2, 3, and 4, are also incomplete 
for want of strictly tubular boilers and surface condensers to give back 
pure water to the boilers. It will be well to state, also, that any 
saving of fuel by an increase of pressure, which has been added to low- 
pressure engines, might have been obtained through other means ; 
and, speaking broadly, the production of an hybrid, or double- 
pressure engine, was an imprudent act by which much property and 
many lives have been lost. 

But in looking into the advantages and disadvantages of any 
system, three things are to be considered—the fuel, room, and 
liability to accidents. 

With surface condensers, we will take it for granted that the fuel 
required to generate high-pressure steam may range from 1 Ib. to 
2 1b. of coal per horse-power per hour, and for low-pressure from 
21b. to 31b. 

And now as to the room. Mr. Craddock’s strictly tubular upright 
boiler—which appears to stand at the head of all high-pressure 
boilers—will scarcely take less room than a good plain upright 
copper boiler for low-pressure. A lesser cylinder will be required 
for high-pressure than for low, even if the expansion be carried to 
the same degree of temperature or attenuation in both cases ; but to 
transfer the power properly, double the number of cylinders would 
be required for the high-pressure, otherwise extra fuel would be con- 
sumed. 

_As to liability to accidents, everybody will admit that steam at or 
about the pressure of the atmosphere has every advantage over high- 
pressure. In olden times, accidents in boilers used to be quickly 
patched up by stuffing an old coat, or any handy thing, into the 
opening, without stopping the engine. 

Thus in some cases only would it be advisable to use high-pressure 
steam; as, for instance, on lofty mountains or inland, where fuel 
might be scarce and dear; or, perhaps, for some marine-engines 
and locomotives, if large cylinders be inadmissible. But for rolling 
iron, grinding, and spinning, low-pressure would be preferable, and in 
the a run, perhaps, as economical as high-pressure, however well 
applied. 

Half a loaf is better than no loaf, and half a vacuum is better 
than no vacuum. In the one cgse the subject is kept alive; in the 
other the high-pressure boiler is supplied with pure hot water direct 
from the air-pump at no cost. Looking at the new system in this 
way. all difficulties of accommodating it to existing arrangements 
vanish; for, as you reduce the vacuum so may the steam-cylinder, 
air-pump, and condenser be reduced. Thus by increasing the pressure 
on the boiler and using more fuel, power may be concentrated into a 
small compass upon this system. 

_But if Watt or his contemporaries had perfected the air-pump and 
atmospheric cond , and if he had had correct views on the radi- 
ation into the condenser, things, perhaps, would have been so 
arranged as to have done without high-pressure altogether. It 
happened, however, about this period, that a wonderful econo- 
mical power was attributed to high-pressure steam, which did not 











exist; and thus many were on the alert to apply it. But the rapid 
introduction of the simple high-pressure engine was a work of 
necessity to meet a sudden locomotive demand, which low-pressure 
could not then compass ; and if a tithe of the extraordinary skill and 
energy which was then concentrated on high-pressure engines was 
now devoted to the new system, who could tell the value and im- 
portance of it ? 

If there is a saving in high-pressure steam independent of the 
pressure, there is a saving by superheating attenuated steam of a 
temperature of 120 deg. and upwards in the cylinders, and in the 
latter case distilled water might be produced, so to speak, without 
cost of fuel. In fact, with our present experiences it would be diffi- 
cult to say what economy might be effected by a proper application 
of low-pressure steam to a double-cylinder engine on a ph. mowcemng 

35, Duke-street, Grosvenor-square. Henry Prarr. 

March, 31st, 1*59. 
LOCOMOTIVE IMPROVEMENT. 


Sir,—I observe in Tue EnGtveer of a week or two back that an 
equilibrium slide-valve is still required in locomotives, and also an 
expansion gear for the greater economy of steam. 

Vould you allow me to inform your readers that I have invented 
both of these. But at present the expansion gear is not wanted by 
engineers, who are very unwilling to adopt any improvement, as it 
interrupts their usual routine of manufacture. As regards the 
equilibrium-valve, I think it has a better chance, as there is less 
need of experiment. The equilibrium slide-valve of my invention 
is perfectly balanced, and gives free admission and escape to the 
steam; and my expansion gear, fitted to this slide, will cut off the 
steam at any required point, allowing at the same time free escape 
to the steam. T. E. Merrirrt. 

March 28th, 1859. 








STEAM BOILERS, 
Sm,—Yours of last week contains a long letter upon steam boilers, 
signed ** W. H.,” for the information of your correspondent “'S, W.” 


| I cannot understand “ W. H.’s” meaning. He claims as a part of his 


combination the form of boiler-cylindrical, it being the strongest and 
most simple. I trust “S. W.,” also your readers, have been fully 
aware of this fact long before they perused “ W. H.'s” letter. 


His mentioning tire-bricks as a non conductor is also rather out 


of place. What claim has he upon this head? Are they not gene- 
rally used by engineers in the setting of boilers? Respecting clause, 
or rather claim No. 5, is “‘W. H.” a patent smoke consumer? If I 
understand him rightly, he has found out the modus operandi 
whereby he will, I have no doubt, eclipse all other competitors in 
the field by his new (?) arrangement. Information regarding small 
boilers any apprentice lad well knows. 

The gradual cooling of the gases and the heating of the feed- 
water is supposed by your correspondent to be its best feature: to 
this I must exclaim, in the style of the Vicar of Wakelicld’s old 
friend, Burchell, “ Fudge!” 

The hollow spaces to counteract the dispersion of heat are con- 
trary to all practical boiler setting: the work cannot be made too 
solid; and for “ W. H.’s” information, let me assure him that the 
atmosphere is a better conductor than most solid substances—such 
as brick, stone, &c., &c. In his arrangement there is great danger of 
the work cracking, and consequently admitting cold air into the 
flues, to the injury of the draught, &c., &c. 

“ W. H.” is particular in having expansion joints in the steam con- 
nections between the boilers and heater, at the same time he has 
made no provision for expansion in the tubes S S. 

Upon the whole, I cannot conceive a more complicated combina- 
tion, or one more liable to get out of repair. He has no means of 
working his boilers separately; therefore, should either a boiler or 
heater need repairing, he is compelled to stop the whole. 

I trust his “ feed-water” apparatus is a better hit, and containing 
more originality than his boilers. 

The idea of placing a wate-rmeter to each boiler, to ascertain the 





What do we learn, Sir, from these two experiments? What! 
Why, that steam engines, like horses, ought to be above their work 
and ready to absorb power when it is wanted; and as the demand 
for steam is so great when the crank-pin is at half-stroke, arbitrary 
cut-offs at a quarter-stroke frequently do more harm than good. 
There are plenty of facts on record proving the truth of this asser- 
tion ; and as the lap on the valve can be made to cut of! sufticiently, 
both reason and common sense demand that these extra “ fanciful” 
cut-ofls should be forgotten as a dream, or demolished like a card- 
house. Henry Pratt. 

35, Duke-street, Grosvenor-square, March 24th, 1859. 


RECTIFICATION OF THE CIRCLE, 

Str,—I beg heartily to thank you for the space which you have 
devoted to the elucidation of this question. Truth is best elicited 
by full, fair and free discussion, and | think that all your readers, in 
common with myself, will bear their testimony that you have 
liberally performed your part in connection with a matter in which 
every scientific mind must feel interested. To the value of your 
journal in its various departments, much higher testimony than 
mine has been borne, and I trust that you will long continue your 
successful career in the advancement of the cause of science. In 
No. 168 of Tue ENGrNEER, your correspondent “ N, S. L.” expresses 
himself much interested in the subject of the “ Rectincation of the 
Circle.” I beg, therefore, to give the following, which I think isthe 
shortest form in which my construction can bé put, and it will, I 
think, be found true to the ninth decimal at least, the calculations 
not having been carried further. 


\ 
\\ 








Let P be the middle, M and D the ends of the radius; on PD con- 
struct an equilateral triangle PDB, and join BM; produce DB till 
BX the produced part equals BM plus BD, and join PX, cutting BM 
in Q; from M draw a line to the middle of 1Q, and make MZ one- 
half of this perpendicular line plus seven-sixteenths oi the difference 
between the one-half and one-fourth of the radius, and join ZB, 
cutting PQ in W. Then BW plus DX plus the three sides of PDX 
equals the circumference of a circle whose radius is MD; for 
BW equals 3875101895, twice DX equals 3°732050806, PX equals 
1 673: 32605, and PD equals 500000000, and the total sum of these 
lines divided by 2 equals 3°141592653 of the diameter. 

When very great exactness is not required, the following will save 
time. By making MZ equal to PQ, the total sum of the lines will 
then be true to two decimals, and to about the 2,00: th part of the 
diameter, which is a much greater approximation than the ratio of 
7:22 whose error is lin a diameter of 790. And much greater 
exactness can again be easily obtained by using BW in the first case 
No. 156, or BW > second case No. 159, or BW third case No. 16], 
which is (rue to the fourth decimal. But in No. 164, BW equals 





quantity of water used, is good. I hope “ W. H.” has tested his scheme 
out of the thousand and one schemes for the consumption of smoke. 
If so, perhaps he will be kind enough to enlighten myself and the 


public at large (through your valuable journal) with his improve- | 


ments, viz., saving of coals, &c., &c., without the attention of the 
fireman. DI0GENEs. 

April 2nd, 1859. 

THROTTLE VALVES AND CUT-OFFS, 
Sir,—The following remarks were written several weeks ago when 
some letters on expansion gear appeared in Ture Excineer. | am 
induced to send them to you in consequence of the late boiler explo- 
sion, and the tenacious manner in which I tind some engineers ol 
to their cut-offs. 

Do me the favour to record the following facts, which were arrived 
at more than twenty years ago. <A vertical high-pressure engine 
was erected and connected to a flour-mill; a common throttle-valve 
was attached to a very sensitive governor, and there was a stop- 
valve. The cylinder was nearly four times the area usually given. 
The cut-off by the lap was only 2in. on a stroke of 2 ft., and the 
speed fifty turns per minute. One pound pressure in the boiler 
drove the Age oll and gear forty turns per minute. 

Now, this high-pressure engine and flour-mill were subjected to a 
costly experiment before Mr. Braithwaite and Captain Ericsson. 
During the day the steam in the boiler was regulated at 14 Ib., 
which did the work ; but in consequence of this mode of proceeding 
the engine consumed too much fuel, and this was attributed, by both 
these celebrated engineers, to the very large cylinder. The “ex- 
pansions” and “ diagrams” were infants in those days, and “ cut-of!s” 
were in their infancy. It did not occur to these gentlemen that a 
sensitive governor would cut off the steam, and thus allow it to 
expand, which would certainly convert the watery particles into 
attenuated steam if it did no other good. No! they required a 
smaller cylinder, and 60 Ib. in the boiler. 

During the animated discussion which followed this day's expe- 
riment, I protested against regulating the boiler pressure to the 
work to be done. This protest was the cause of a private experi- 
ment, extending over ten hours, on the following day. In this ex- 
periment the steam was kept up to 60 1b. in the boiler, and the 
speed of the engine and the work done was exactly the same as the 
day before, when the pressure in the boiler was regulated at 14 Ib. 
only. What was the result? Why, a saving of one-half the fuel! 

If an extra absolute cut-off valve had been attached, could it have 
saved more? Engineers, almost to a man, will be astonished at 
this phenomenon. Some may carp and doubt the effect; others 
may try to explain the cause or causes. Now, itis easy to conceive 
that a throttle-valve and governor might be so set and balanced 
that a sudden reduction of pressure, or demand for steam in the pipe 
and steam chest would open the throttle-valve, and let in a volume 
of steam under great pressure at the proper time, and the reaction, 
aided by the governor, might close it. If such an effect took place 
on an absolute cut-off at only }4ths of the stroke, how much easier 
would it be to produce the etlect, or to account for the phenomenon, 
with an absolute cut-off at about } of the stroke ! 

But the present system of cutting-off absolutely and extravagantly 
in one cylinder by an extra cut-off is based on a very narrow basis 
indeed. It never required one experiment to prove this: it only 
required a little thought in the right direction. ‘The excessive strain 
and thrust on the crank-pin and main shaft, when close on the dead 
point, and the want of force when at half-stroke, were suflicient 
warnings to create a doubt, without calculating the losses by extra 
leakage, condensation, monster appliances, extra friction, break- 
downs, and explosions. : 

There appears only one economical absolute way of cutting off 
(in addition to the lap on the valve), and that is by the use of two or 
more steam cylinders, of unequal areas, set at right angles to each 
other, by which means a lighter fly-wheel, a shorter stroke, a 
steadier motion, and a longer cut-off between the condenser and 
cylinder may be applied, which would insure a quick steady motion, 
without the cost and friction of gear work. But let it not be 
imagined that we can’t avail ourselves of these economical appliances 
and principles when only a pressure of 1b. is in the boiler. 


378101895, which added to 5-905083411 and divided by 2, equals the 
received ratio to the ninth decimal, and which, if it be only an 
approximation, is the greatest known—for observe, a straight line 
exactly equal to the circumference would by a mathematician be 
called an approximation, he not having the means in his power to 
| prove it exactly true, unless by re soning in this way. A straight 
line equal to the circumference, analytically demonstrated, is true to 
| all the decimal places, and a straight line true to all the decimal 
places must be equal to the cireumference ; and finding such a line 
might induce him to search for a geometrical demonstration, as a 
| geometrical reason must exist for its bearing the analytical test. 
Birmingham, March 29th, 1859. W. EF. WALKER. 





SUBMARINE TELEGRAPHY, 

Sir,— Allow me to make a few remarks in reference to the letters of 
“ Electro” and “ Magnet” on this subject. They lament the 
backwardness of science in relation to it. Have they any good 
reason for doing so? Has the science we already possess been duly and 
sufficiently attended to ? It teaches us that we should advance from 
the Jess difficult to the more diflicult. In this, the scientitic point of 
view, the proper course of the first Atlantic telegraph should doubt- 
less be by Scotland, Iceland, and Greenland, as it would be attended 
with least difficulty in every respect, in consequence of having much 
the shortest continuous sea-lengths of any possible route across the 
Atlantic. In detiance, however, of the great scientific principle 
above referred to, a path was adopted, which, in consequence of its 
| extremely long continuous sea-length, involved the greatest difficulty 

in laying down the wire; the greatest doubt as to its being success- 
| fully worked; and, if it could be worked to some extent, the 
| greatest difficulty and uncertainty in working it; and, if it 

should then give way, the greatest amount of stoppage of traffic and 

loss, and the greatest expense in, if not impossibility of, — 

it. It has altogether failed to work, and we are now paying the ful 





lad we adopted that by Iceland and Greenland, our etforts would, 
there is every reason to believe, have not only been crowned with 
complete success, but the experience and science derivable from the 
working of the electric fluid throughout its sea-lengths would have 
strongly tended to enable us to lay down and work with success the 
more difficult line from Valentia to St. John's, or any other similar 
line. This is the rational way of promoting science and its con- 
quests, and also the pecuniary welfare of those who embark their 
capital in such enterprises. ! 
‘“‘Magnet's” idea of keeping our telegraphs on British ground 
seems to me to be not quite worthy of the age we live in, being 
opposed to the progress of science, commerce, and religion. Let us 
bind together and exalt the world by extending, or helping to ex- 
tend, telegraphs in every direction; and the more they are made to 
traverse the surface of the globe, in place of the depths of the 
ocean, so much the better, consistent with a due regard to the pre- 
ferential claims of the great centres of population, commerce, and 
enlightenment. The sensible rule is always to adopt the course 
which shall supply the best working line. H, K. 
Edinburgh, dth April, 1859. 


| 
| venalty of our most unscientific conduct in adopting this route. 


Company ror Patents— A “General Patent Company” has been 
formed for the following purposes: — The taking out of patents and 
registrations for inventors, and when required, advancing the money 
for this purpose. The advancing sums of money on approved security 
to inventors and patentees, for the purpose of enavling them to 
develope and compilece their patents and inventions The devotion of 
a portion of the company’s premises for the purpose of ar gem | 
models and drawings of inveutions and patents, The purchase 
sale of inventions and patents, The selling of patents and inventions 
on commission, The investigation of the value and merits of inven 
tions, and the granting of certificates thereof. The keeping a registry 
of all patents taken out by the company, and the furnishing a monthly list 
thereof to all subscribers. One of the professed objects of the company Mr 





be at all times to watch over and preserve the rights ef patentees ; and 
possible to obtain a repeal of the stamp duties affecting inventors; or 
not able to accomplish this, to obtain a great reduction in the amount 
such duties, The company’s offices are at 12, Pancras-lane, Cheapside. 
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PRESTON AND M‘GREGOR’S MACHINERY FOR CUTTING FILES. 


PATENT DATED 20TH AvuGust, 1858. 





Mi ial 


WALL 


Tue nature of this invention, by Francis Preston and William 
M‘Gregor, of Manchester, consists, first, in an improved mode of 
constructing the socket and joint of the chisel-holder in combination 
with a spring applied to the tail of the chisel-holder. 

Secondly, in folding the chisel rigidly between the jaws of a vice 
or clamp forming the chisel-holder, the chisel being held in its place 
in the vice or clamp by a pin, key, or cottar. 

Thirdly, in so constructing the cam for working the screw, by 
which the table is moved, that after the table has been moved the 
necessary distance for cutting a fresh tooth, the action of the cam 
imparts a slight forward pressure on the table until the blow of the 
hammer has been given. 

Fourthly, in the application of a friction-clip or brake to the screw 
by which the table is moved. 

Fifthly, in the application of a loose weight or weights to the top 
of the hammer, 

And sixthly, in supporting the chisel-holder in a slide, in order 
that the chisel may be raised off the file in a line parallel to the cut, 
instead of in the are of a circle, as heretofore customary. 

Fig. 1 is an elevation of a tile-cutting machine to which parts of 
the improvements are applied; Fig. 2 is a plan; and Fig. 3 is an 
end view of the same. 

a is a cast-iron bed, to which are cast or fixed the projections 5, 6, 
supporting the standards c, c, which are united above by a bow c'; 
the shaft d revolves in bearings in the standards c, c; this shaft is 





— with a fast and loose pulley, shown in Figs. 2 and 3, and 
yy a dotted circle in Fig. 1; to this shaft is fixed the cam e? for 
raising the hammer /, the cam eg for working the screw a! in the bed | 
a, the cam e° for working the incline a, by which the chisel is raised 
off the tile, and the tly-wheel e*, by which the shaft d is turned by | 
hand when required. The table ‘g moves on the bed a, and it is | 
furnished with a nut taking in the screw a', to which is tixed the 
ratchet-wheel a®; the lever A is mounted loose on the end of the 
screw a', and has a click A® taking into the teeth of the ratchet- 
wheel a3; the lever 4 is moved up and down by the cam e*, the 
peculiar shape of which will be explained hereafter. ‘I'o the bed a is 
fixed the upright/, supporting the adjustable plate j',to whichis bolted 
the slide &, the chisel-holder &’ swivels in the socket &® jointed to 
the slide &, and the centre of this jomt being below the level of the 
tile, allows the chisel or cutter ¢ to rise freely out of the cut. The 
chisel-holder is acted upon by the spring m, which is coiled round 
the shank, and presses against the button at the end of the shank, 
and against the socket /*, thefeby allowing the chisel-holder to 
swivel, and the chisel / to adjust itself to the face of the file, or the 
i presses the chisel-helfer down after it has been raised by 
the incline x, which is fixed to the rod x! jointed to the lever n°, to 
which is connected a bowl acted upon by the cam e’ above referred to. 

The chisel-holder %’ is shown in Figs. 4, 5, and 6, which represent 
a side view, a plan, and an end view of the same; the chisel-holder 
is similar to a clamp, which is held closed by the bolt 4*; the chisel 
¢ is securely held e+ oth the bolt 4° is tightened, and it is also held in 
the holder by the pin 4%, or by a key or cottar. When it is necessary 
to remove the chisel from the holder, the bolt £* is loosened, and the 
— of the clamp are opened, as shown by dotted lines in Fi. 5; the 
jaws may also be jointed together like a hand-vice, but the clamp 
shown is found the most convenient in practice. 

The third and fourth improvements refer to the mechanism for 
giving motion to the table g; the cam é fixed on the shaft e acts on 
the lever e, which is connected by the link A! to the lever A, for 

iving motion to the screw a’, and it is made slightly eccentric 

ween the points « and y, so that when the lever ¢* has been 
moved sufficiently to make the catch h? advance the ratchet-wheel a2 
for a tooth A%, the eccentric portion of the cam imparts a slight forward 
pressure to the table until the hammer / has fallen on the chisel to 
cut the tooth in the file; by this means the tendency of the blow to | 
loosen or reverse the motion of the screw is counteracted, and more 
regularity in the teeth of the file is obtained; the table g is also 
acted upon by a weight attached to a chain passing over a guide 
we J in the ordinary manner. The screw a! is provided with a 





iction-clip or brake, marked a’ in Fig. 2, and in the detached view 
. 7; the two halves of this clip are lined with leather, or other 
suitable material, and are tightened together by screw bolts, so as to 
give the required amount of friction, the object being to prevent the 
pmnayl moving, except when the ratchet-wheel a® is acted upon by the 
cam é, 
The fifth improvement has reference to the hammer for striking 
the chisel; when the hammer is constructed in the usual manner, it | 





is very liable to rebound or vibrate after the blow has been given; 
in order to prevent or diminish this, one or more metal.washers or 
loose hts, marked f°, to the top of the hammer, as shown in 





Fig. 1; these metal washers or loose weights are separated from each 
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other and from the head of the hammer by washers of leather, or 
other suitable material. 

When the machine is set to work, the end A of the file-blank is 
brought under the chisel, and as soon as the highest point of-the cam 
e3 has got beyond the bowl on the adjustable piece /3, the hammer f 
drops on the head of the chisel, thereby cutting the first tooth; the 
chisel is then raised by the incline n, which is pushed under the stud 
projecting from the chisel-holder in the ordinary manner ; the table 
g is then moved the requisite distance for cutting a fresh tooth in the 
file, by the cam e3 giving motion to the ratchet-wheel a? ; the incline 
nis then withdrawn from under the stud of the chisel-holder, and 
the spring 4? brings the chisel again on to the face of the file, ready 
to receive the next blow of the hammer; these operations are 
repeated until the whole surface of the file has been cut, when, by 
means of a self-acting stop-motion of the usual construction, the 
driving-strap is moved from the fast to the loose pulley, thereby 
stopping the machine; the attendant then turns round the wheel a! 
gearing into the pinion a? fixed to the screw a!, to bring the table 
back to its original position, and after reversing the position of the 
file, or replacing it with another file-blank, the machine is again set 
in operation by bringing the driving-strap on to the fast pulley. 

Figs. 8,9, and 10, show the last of these improvements in file- 
cutting machines; the chisel-holder v, instead of swivelling in a 
piece which is jointed to a horizontal slide 4, as described in reference 
to the foregoing tigures, is made to swivel in the slide v', which fits 
between a crore in the angle slide v?; this slide v' moves ina 
line parallel or nearly parallel to the cut of the chisel, consequently 
when the incline » is pushed under the projection v3 to raise the 
chisel / off the file, the chisel moves in a line parallel to the cut, 
instead of in the are of a circle, as heretofore. The spring # is to 
ress the slide v! down again after it has been raised by the incline n. 
lhe chisel tits between projections on the chisel-holder, and it is held 
rigidly in its place by the bridle vt, which is held by screws, as 
shown, or by bolts; or the chisel may be connected to the chisel- 
holder in any other convenient manner. 


MANNING’S CANDLESTICKS. 
PATENT DATED 1iTH SEPTEMBER, 1858. 


Tuts invention, by W. H. Manning, of Devizes, Wiltshire, relates 
to candlesticks or holders in which candles are used of smaller cir- 
cumference than that of the bore of the socket of the candlestick, and 
where, consequently, some means are required to secure the ends of 
such candles therein. The improvements consist in having a move- 
able binding plate a, Fig. 1, suitably curved and shaped, placed 
within and at one side of the socket, and so arranged that it can be 
made to press the end of the candle against the opposite side of the 
socket of the candlestick, and so to hold it secure. One mode of 
doing this is by having the said moveable binding plate loosely 
attached to the inner end of a regulating screw c, which passes 
through to the outside of the barrel of the candlestick, and there 
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terminates in a button head. The screw is made of any required 
length and size, and works in a nut or collar fixed to the outside of 
the barrel of the candlestick or holder, and correspondingly tapped 
to receive it. Thus it will be seen that by turning this screw on, 
the binding plate will force the portion of the candle within the 
socket to the opposite side thereof, whereby the candle is held firmly 
secured. A suitable slot is cut in the sliding bed of the socket, so 
that it can be raised without meeting any impediment from the 
binding plate, as aforesaid, in any of its positions. 





Another modification of the invention is by converting the binding 
plate into a long “flat spring,” suitably shaped to answer the 
purpose intended, and secured at one end to the inner and lower part 
of the barrel of the candlestick or holder, by means of a screw or 
otherwise; the screw is shown in Fig. 2, whereby the upper or play- 
ing end of the spring, which is suitably curved to receive the end of 
the candle on one side, and to correspond with the form of the socket 
on the other, is made to press on the end of the candle within the 
socket and force it to the opposite side thereof, where, by means of 
the self-acting power of the spring, the candle is held secure. To 
the upper or playing end of the spring binding plate is attached one 
end of a pin, which passes through the barrel of the candlestick or 
holder to the outside, where it terminates in a button head. The 
purpose of this pin is, as is evident, to draw back the spring binding 
plate to admit the end of the candle within the socket. A slot of 
course is cut into the sliding bed of the socket to admit the spring 
binding plate, and to allow of free up-and-down motion to the 
sliding bed. 


MASSEY’S IMPROVEMENTS IN SHIPS’ LOGS. 
PATENT DATED 30TH AuGusT, 1858. 
THEsE improvements in ships’ logs, known as Massey's patent logs, 
consist, first, in prolonging the body or case containing the train 
of wheels, so as to enclose within it the universal joint by which the 
rotator is connected. 

Secondly, in the method of fixing the cord of the rotator to the 
tail-piece of the universal joint. 

And, thirdly in the application of a thumbscrew to securing the 
guard-plate, which retains the ring of the rope by which the log is 
dragged. 

The tail-piece of the universal joint, to which the rotator cord is 
attached, is made tubular, so that the cord passes up the centre 
thereof; the hollow tail is enlarged towards the joint, which receives 
an enlarged part of the cord formed by wrapping round waxed 
string or otherwise; the ends of the strands of the cord are 
reversed and bound on the exterior of the hollow tail-piece ; the 
cord may be still further secured in the tube by through pins, if 
necessary. The extreme end of this tail-piece projects a little 
beyond the end of the body or case of the log, and is the only part 
of the registering gear that is outside of the case, the universal 
joint, &c., being all enclosed, as before explained. The tail-picce 
passes through a hole in the end of the case, which may fit more or 
less closely, as may be required. 
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Fig. 1 represents a front view of a patent ship’s log, fitted and 
furnished with parts according to the present invention; Fig. 2 is 
a transverse vertical section of the same; and Figs. 3 and 4 detached 
parts. The train and index are the same as heretofore used, and 
therefore require no description. It will be observed that the front 
and back plates a, 6, of the log register case are, in this arrange- 
ment, extended to the length of the tail-piece c of the universal 
joint d, those plates having no openings cut in them to allow the 
free oscillation of the tail-piece in that direction, as heretofore, such 
oscillation being almost entirely restricted by reason of the exten- 
sion of the plates a and 6, and also of the side plates e of the 
register case, which terminate at and support an extra bridge piece 
J, which forms the extreme support of the rotating axis and 
universal joint, this bridge piece 7 being, in addition to the bridge 
piece g, which heretofore formed the extreme support of the rotating 
joint. The bridge piece # has an opening fitting somewhat closely 
the end of the tail ¢ of the universal joint, and for which it forms 
a bearing; the tail c projects but little beyond the extra bridge 7; 
which being secured to the sides e, e, and together with the front 
and back plates a, b, entirely enclose the universal joint, and thus 
effectually prevent seaweed or other matters clinging thereto, to 
which such parts, if exposed, are very liable when in use, and which 
matters so clinging materially impede the proper action of the log. 

The second part of the invention refers to securing the cord A of 
the rotator to the universal joint. This improvement consists in 
forming the tail-piece c of sufticient diameter, and boring a hole in 
the line of the axis, which hole, at the extreme end of the tail-piece 
¢, is just sufficient to pass the cord h, but which is enlarged inwardly, 
so as to form a recess, as seen in the section thereof at Fig. 3, the 
external view being represented at Fig. 4. The cord is passed up 
the bore of the tail-piece, and enlarged by wrapping and passing 
twine through it until it is sufficiently large to fit tight in the 
enlarged cavity in C, whereby it becomes impossible to withdraw it 
from C. Instead of wrapping with twine the patentee sometimes 
separates and knots the strands, or otherwise enlarges them, so as to 
fil the large cavity in C, which also effectually secures the cord, and 
prevents it being withdrawn from the universal joint. As a further 
security, metal pins i, i, are also passed at right angles to each other 
transversely through the tail c and its cavity; and sometimes also 
the separated strands are doubled down on the outside of the tail- 
piece c, as seen in Figs. 3 and 4, and secured by binding with waxed 
thread or twine; thus the rotator cord is attached in a perfectly 
secure manner. It may be observed that the end of the bore and of 
the tail-piece, and all edges thereof, should be rounded, to prevent 
their liability to cut the cord. The rotator is the same as heretofore 
used, and requires no description. 

The third part of the invention relates to the thumbscrew J, 
whereby the guard plate m is secured ; this guard plate m is fixed at 
n, and has a tendency to spring close to the head p of the log, in the 
notch of which the ring g, attached to the rope by which the log is 
to be dragged, is slipped, the spring guard plate keeping it therein ; 
but which ring is, notwithstanding the guard plate m, liable to slip 
and so loose the log. To effectually prevent this the thumbscrew / 
is introduced, which is screwed into p with its collar bearing on the 
plate m, which is thereby securing the ring g effectually ; it may at 
the saine time be readily disconnected when required. 


Iron AND Steet Rats.—Belgian journals state that the means 
of perfectly uniting steel and iron have just been discovered ; and in 
consequence, the ironworks of Montigny-sur-Sambre have made 
some rails, of which the flange is in steel and the body in iron. This 
new description of rail will last much longer than the ordinary ones. 

Tue Navy.—The Severn, sailing frigate, has been taken into 
dock at Chatham, for the purpose of being cut in half and lengthened, 
in order to be converted into a screw steamer. This fine frigate was 
launched at Chatham a few years ago, since which she has never 
been out of the river. She was built from the lines of Sir Baldwin 
Walker, K.C.B., Surveyor of the Navy. ; 

Tue Panama Ratroap.—The President of the Panama Rail- 
road Company, in a private letter addressed to Mr. Isaac Townsend, 
one of the directors of the company at Washington, U.S., reports 
that its capacity for every description of business has been fully 
tested, and that not only are the ordinary kinds of merchandise and 
the various productions of the Pacitic constantly transported over 
the road, but also articles of the coarsest and heaviest description, 
such as the following :—Coal, guano, lumber, timber, anchors and 
chains of the largest size, cannon, shot, shells, ores, ironwork in 
pieces weighing 25 tons, heavy machinery, whale oil, &c., together 
with every variety of Pacific produce. He points out that the Bay 
of Panama presents advan’ for a naval station superior to any 
that can be found in any other port of the Pacific. 
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TO CORRESPONDENTS. 


Norice.—Five volumes of THe ENGINEER may now be had ready bound, Vols. I., 
111, IV., V.,and V1, price 188. each ; covers for binding each volume, price 
2x. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

*,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, dc., to send their names and addresses, 
to which, after publishing Ueir inquiries, we will forward such letters as we may 
receive in answer, Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure ovr 
readers will agree with us, should be excluded as much as possible from this 
column. 

T. W. F.—To the first question, yes. To the others, no 

H. L. (Lima).— The paper is 6d., and the postage 3d. on each copy. 

M.—4 ia. over the flues ought to be ample, although this depth may be consider- 
ably increased. In a cylindrical Loiler without flues the water may be perhaps 
2 st. deep over the fire. 

A. K.—You can obtain what you desire on application to Mr. B. Woodcroft, 
Great Seal Patent Office, Chancery-lane. An official journal is published bi- 
weekly. 

Castors.—We think “ Fair Play” is under a misapprehension as to the real 
claim set up in Mr. Mallet’s letter. 

HoperuL.— We congratulate you on your discovery of the fact that to work a 
velocipede requires as much (and a little more) power than travelling by foot. 
We are unable to refer you to any works treating of the subject. 


ATLANTIC TELEGRAPH. 

(To the Editor of The Engineer.) 
Sir,—In my letter, in answer to “ A Telegraph Engineer,” last week, I 
referred your correspondent to a second paper of mine in the “ Philo- 
sophical Magazine” for the present month. I find, however, that its 
insertion has been unavoidably postponed until the next number. I will, 
— furnish you in the meantime with the particulars to which I 
allude. 

There is a little ambiguity in my letter of last week, from the omission 
of a line, whether by my amanuensis or your compositor I cannot tell. 
At page 224, second column, commencing at line fifteen, the matter should 
run thus:—“‘My object in applying the term ‘ clearing time’ was to dis- 
criminate between the loss of time arising from retardation, properly so 
called, and what had been improperly termed retardation from the pro- 
longation of the electrical signals by the residual discharge,” &c. 

28, Buckwell-street, Plymouth, April 4th, 1859. J. N. HEARDER. 


PUDDLED STEEL. 
(To the Editor of The Bagineer.) 
Sin,—It is little more than a year since Mr. Clay, of Liverpool, exhibited a 
fine sample of puddled steel, factured under Mr. Reipe’s patented pro- 
cess, As I thought Mr. Reipe’s a rather roundabout process of making puddled 
steel, I took the liberty of troubling you with a communication on the 
subject. (See Enoinger for 26th February, 1858, page 171.) My reason for 
so doing was to inform ironmasters in general, through the medium of your 
valuable paper, how they may obtain the same results as those mentioned 
by Mr. Clay with less labour, in less time, and at a less cost. Judge, then, 
my surprise when on looking over my ENGINEER for Friday last, at page 
233, I found that Messrs. Clay and Benzon have taken out a patent for the 
very process which, in my humble way, I endeavoured to descrite more 
than twelve months ago. Now, Sir, are my humble efforts in the cause of 
progress only to prevent me from doing that which was known and prac- 
tised and made public in Tue ENcinger long before it was patented’ If 
you will please to favour me with your opinion of the matter in your 
answers to correspondents you will much oblige several of your subscribers. 
April 4th, 1859. FORGEMAN. 





RATING OF RAILWAYS. 
(To the Editor of The Bagineer.) 
Sir,—Can any of your correspondents say upon what data private railways 
are rated to the parish ? 
ere are five miles of railway worked with locomotive power from mine 
to shipping port, conveying minerals, and the writer wishes to know the 
usual method of rating these private railways. OnE INTERESTED. 


MEASUREMENT OF VESSELS. 
(To the Editor of The Bngineer.) 

Sir,—Would you, or any one of your numerous readers, kindly inform me 
how the formula is obtained which is employed in calculating the area of 
- the different sections taken for determin- 

ing the register tonnage and displ t 
of a ship, as, although in every-day 
use by the Customs authorities and 
shipbuilders, I have as yet met with no 
explanation in the various works on naval 
architecture which contain the rule. It 
is as follows :— 

Area = (A + 4P + 2Q) ; 


where A is the sum of the first and last 
ordinates, as shown in the following 
sketch ; P the sum of the even ordinates, 
bl or those numbered 2, 4, &c. ; Q, the sum 
of those intermediates ; and 7 the distance between each. 

March 30th, 1859. 
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GLASS GAUGE TUBES. 
(To the Editor of The Engineer.) 
Sir,—Can you inform me how to clean the inside of a glass tube of a 
mercury steam gauge, and the cause of its getting dirty? The boiler is 
working at 70 1b, to the inch, I cannot see the mercury, the glass is so 


black. ENGINEMAN, 
Long Ditton, April 4th, 1859, 


Ww. B. 


MANUFACTURE OF STEAM ENGINES. 
(To the Editor of The Engineer.) 

Sir,—There has been a discussion among some gentlemen in this town as 
to the comparative capabilities of London, i.¢., within fifteen miles of the 
Post-oftice, and the provinces as to engineering ; will you be kind enough 
to decide the question in your next number, whether there are more 
engines —of all descriptions —jitted up in the provinces or in London. I have 
been requested to write to you, although I have no doubt about your 
answer, QUERIST. 

Dudley, April 2nd, 1859. 
[We would prefer that some of ovr correspondents should answer this query. | 





CASTORS FOR FURNITURE. 

(To the Editor of The Engineer.) 
Sir,—That “there is nothing new under the sun” is an old adage and a 
true one; and it too often happens that this is found out after an inventor 
has expended much time and money on what he most conscientiously 
believes to be a novel idew ; but it does not at all follow that though the 
invention is not new, that the party inventing it did not conceive it to be 
so, and much less probable that, knowing it to be no novelty, he should 
expend a large sum of money on a patent which he must know could not 
be maintained. 

No less than forty-five years ago I saw castors which had spherical balls 
of steel ; on the top of these balls was a ring with a knife-edge, which con- 
fined the ball, so that it could not slip, and in which it worked in the socket. 

In the Museum at Woolwich there is another one, but working on balls ; 
this has been there for near half a century. So much for the novelty of 
your correspondent’s ideas, and either of which I conceive far more scientific 
than a portion of asphere firmly held in a socket and immovable, which 
must in time wear flat, SalLe, 

April 4th, 1859, ——— 

BOILERS. 
(To the Editor of The Bngineer) 
Sin,—TI have a circular cast iron boiler 4ft. x 3 ft. (rather soft metal) for 
boiling clothes, by means of a steam pipe inserted at the bottom, The 
clothes, by the process, are rendered nearly black in colour, and a thick, 
black, waxy substance coats on the boiler. 

There is only hard soap used with the water. 

Would you, or any of your readers, inform me of the cause and a remedy 
for this great defect ? W. F 

Laucaster, April 6th, 1859, 


GOVERNORS. 
(To the Editor of The Bagineer.) 
Sir, ~ In calculating the length of a governor pendulum, ought the distance 


to be mea-ured from the centre of suspension, to the centre, or bottom of 
ball, or any other point ? WwW. H. 


Glasgow, 29th March, 1859, 
[The distance is taken to the centre.] 


ATLANTIC TELEGRAPH. 
. (To the Editor of The Engineer.) 
i,—In a paper on “ Submarine Telegraphy,” in the Society of Arts Journal 
for the present month, it is reported that aatmene ‘was made by Mr. 
Cromwell Varley to the effect “That, but for the reflecting galv ter, 
invented by Professor Thompson, no signals ever would have been made ap- 
Parent through the Atlantic cable.” I to state that more than a month 








has elapsed since I was informed Mr. Charles Victor de Sauty, that all 
the signals received on board the Niagara during the process of paying-out 
the cable, and all signals and received at Newfoundland from 
Valentia, were received by and indicated on a single-needle galvanometer, 
made by me for the Atlantic Tel h Company, such information being 
given merely as a testimony of e: workmanship, and permission to 
use his name as a recomme! , and I had no idea that I should have 
ad to use it for the present purpose ; but to show that the conductive 
powers of the cable were not so very low, and in justice to myself as & 
telegraph machinist in general, and of that galvanometer in particular, I 
claim assistance through the medium of your valuable scientific journal. 1 
enclose my card, and subscribe myself, HENRY Moore. 
Spa House, Lloyd’s-row, Clerkenwell. 


MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS.—Tuesday, April 12th, at S p.m. Dis- 
cussion :—*‘‘On the Permanent Way of the Madras Railway,” and “ De- 
scription of the Entrance, Entrance Lock, Wrought-iron Gates, and 
Caisson, of the Victoria (London) Docks,” by Mr. W. J. Kingsbury, 
Assoc. Inst. C.E. 

Society oy Arts.—Wednesday, April 13th, at 8 p.w:—‘* On Professor 
Hughes Letter Printing Telegraph and Mode of Insulating, by Mr. H. 
Hyde.” aa 
Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 

on Thursday evening in each week. The charge for four lines and under is 

half-a-crown ; each line afterwards, sixpence. The line arevrages ten words ; 
blocks are charged the same rate for the space they fil. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr, BERNARD LUXTON; all other letters and 
communications to be addressed to the Editor of TUR ENGINEER, 163, Strand, 
W.C., London. 
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SUBMARINE TELEGRAPHS, 

FroM the discussion upon Mr. Varley’s paper, recently read 
before the Society of Arts, it would seem that electricians 
are no more nearly agreed than ever as to the practical 
conditions requisite for rapid transmission in long sub- 
marine circuits. Whilst all are agreed that the induced 
currents present the principal difficulty to be overcome, 
men of the highest eminence in telegraphic science contra- 
dict each other upon the question of large and small con- 
ductors, thick and thin insulating media, and of earth and 
metallic circuits. It might appear most presumptuous for 
a layman to draw — conclusion of his own from such a 
dispute ; but, upon the most probable grounds of reason- 
ing which have been advanced, Mr. Varley’s views are 
likely to be correct, and they are confirmed by the demon- 
strations and experience not only of himself, but of other 
able telegraph engineers. The dispute with which they 
have been met comes more to denial than demonstration— 
a circumstance which would naturally propitiate an un- 
biassed mind in favour of their correctness. Mr. Varley, 
after ably stating the elementary and abstract prin- 
ciples of telegraphic apparatus, concludes that the resis- 
tance of conductors of the same material and length is in- 
versely as their diameter; that as the thickness of the 
dielectric, or insulating medium, is increased, the effects of 
induction are mitigated ; and that no system of return-wires, 
whether in the same or in an independent cable, can reduce 
those effects. 

Upon the first of these points, Mr. Varley quotes, from 
one of his former papers on the same subject, a very 
reasonable explanation of the circumstance that, in some of 
the trials made by the Atlantic Telegraph Company, con- 
ductors of large aggregate sectional area gave a greater 
amount of retardation than those of small diameter. “In 
the experiments to ascertain whether any advantage would 
result from the use of an increased sectional area of metallic 
conductor, recourse was had to joining the conductors side by 
side, the increased inductive surface which such an arrange- 
ment involved having possibly been overlooked. This will 
account not only for an increased speed not having been 
obtained, but for an actual retardation having been noticed. 
Electro-magnetic induction-coils do not create electricity — 
they simply offer a ready means of converting electricity 
of low tension and considerable dynamic quantity into 
electricity of very high tension onl small dynamic quan- 





tity. ‘The quantity evolved by them is always smaller in 
proportion as the intensity is greater. Both cannot readily 
be obtained together; and if a very high intensity is re- 
quired, the quantity must be sacrificed, unless the size of 
the apparatus is immensely increased. This difficulty has 
evidently been appreciated, as the induction-coils used by | 
the Atlantic Telegraph Company are of large size and 
great length, so as to obtain high tension with an appre- 
ciable dynamic quantity. Nevertheless, there is little doubt 
but that the quantity evolved, even by these machines, 
when compared with that generated from voltaic batteries, 
is small. This being the case, on giving the current a 
larger number of channels to rush into, there is not enough 
electricity to fill the wires, consequently, the tension of the 
current will be very much lowered. The effect of this will 
be that a longer time will elapse before the tension of the 
wire will be raised sufficiently high, at the further extre- 
mity, to render itself apparent on the instrument. To 
obtain, under such conditions, the same speed with four 
cables as would be obtained with one alone, it would be 
necessary to employ four of these induction-coils, ranged 
side by side, and worked with four times the battery- 
surface, so as to generate four times the dynamic quan- 
tity of electricity. When qualified with these conditions, 
ander which, no doubt, the experiments were tried, the 
reasoning contained in the Atlantic Telegraph Company’s 
— is correct. It is precisely a case of having four 

eyden arrangements to charge instead of one. A telegraph 
cable is in fact a Leyden arrangement, which has to be 
charged to a certain degree of saturation before signals are 
obtained. The degree to which it has to be charged, stati- 
cally, depends upon the extent of inductive surface com- 
pared to the condactibility of the metallic core. In a 
circuit where the conductibility of the metallic core is very 
great, compared with the inductive surface of the insulating 
material, no high degree of statical charge can take place, 
and signals will pass quickly. The opposite effect will be 
noticed in a cireait where the inductive surface is very 
large compared with the conductibility of the metallic 





core. ‘The wire will then have to be statically charged 


very highly before a perceptible current will flow from the 
further extremity, and signals will be obtained propor- 
tionately more slowly.” 

With this explanation it is easy to comprehend that the 
trials made by the Atlantic Telegraph Company did not 
amount to a test of large as compared with small conductors, 
inasmuch as increased sectional area was obtained only by 
quadrupling the number of wires of a given size in circuit. 
Upon all that is known of the laws of electricity, large 
conductors transmit with greater rapidity than those of 
small sectional area, and, setting aside the inductive action, 
the rate of transmission increases as the square of the 
diameter. In the discussion upon the paper it was shown 
that the large (No. 13) wires of the new Dutch cable 
afforded a decided gain in the rapidity of transmission, 
together with much stronger and much more uniform and 
reliable currents. Iron wires as large as No. 3 had been 
introduced with much advantage also in land circuits of 
200 miles; it being borne in mind that inductive action 
has been detected in land lines of but sixty miles. In 
India, with very thick wires to prevent breakage under the 
weight of heavy birds which were constantly alighting upon 
them, it was found that no insulation was required at the 
supports, the wires being simply wound around the poles. 
As regards the expense of large conductors, the copper in 
the Atlantic line weighs 63 Ib. per mile, worth, roughly, as 
many shillings, whilst the whole cost of the cable was over 
£100 per mile; the pape therefore, of the cost of 
the copper to the whole cost being less than 4 per cent. The 
cost of a conductor of considerably increased wae could 
not, therefore, be regarded as insuperable, especially if the 
iron coating should be abandoned. If there were no re- 
sistance in the conductor there could be no induction, hence 
Mr. Varley very properly lays greater stress upon the use 
of a large conductor than upon the next most necessary 
point of providing an ample thickness of insulating 
material. 

In respect of closed metallic circuits, Mr. Varley’s de- 
monstration appears conclusive enough, whilst we have also 
not only his but other authority that the return wire has 
been fairly tested and completely failed. Mr. Hearder’s 
opinion of the utility of a return wire will have been 
observed in his paper, republished in ‘tue ENGINEER of 
2ist January last, and it is a singular circumstance that 
among those who yet advocate the return wire, so much 
diversity of opinion should exist as to its proper arrange- 
ment. Mr. Siemens, during the discussion under notice, 
warmly defended the plan first put forth by his brother— 
that of a return wire in the same cable. This plan has, 
we believe, however, been conclusively disposed of by 
actual experiment, and we can hardly understand how it 
can still engage the attention of electricians. 

The best means of insulation is a question above all others 
of such difficulty, that electricians appear hardly willing to 
take itup. Mr. Cromwell Varley stated that whilst gutta- 
percha, when pure and free from moisture, was one of the 
best dielectrics, these conditions could not be depended on 
when it was used as it is on telegraphic cables. When 
heated sufficiently to close its pores and to free it from 
moisture, there was great danger of altering its character 
and of rendering it liable to crack. In the Atlantic cable, 
even before it had been put under water, the loss of cur- 
rent by leakage was so considerable that less than one- 
third of the original current only reached the distant end, 
Mr. Hearder has also testified to the fact that a flow of 
electricity from a pair of huge induction coils capable of 
producing the brilliant combustion of thick pieces of copper 
wire when passing between their terminals, and sufficient, 
as he considered, to destroy life in an instant, was so re- 
duced when passing through 2,500 miles of the Atlantic 
cable that he could just perceive a slight throb in his 
tongue whilst allowing the shock to pass through it. This 
circumstance Mr. Hearder attributes to the resistance of 
the conductor, whilst Mr. Varley would, doubtless, con- 
sider it due to leakage. In any case, there is an enormous 
loss, demanding greatly reduced resistauce in the conductor, 
and far better means of insulation. We have already men- 
tioned the experiments made with Messrs. Silver’s system 
of india-rubber insulation, and it is possible that a con- 
siderable improvement in telegraphic practice will result 
from its introduction. At any rate, if there be no merit 
in it, our most eminent electricians are permitting both 
themselves and the public to be greatly deceived by it. On 
Wednesday next, also, we are to have a paper at the 
Society of Arts, on Professor Hughes’ mode of insulation, 
for which much is claimed, and of which some definite 
opinion may possibly be drawn from the particulars then to 
be given. 

The reduction of the length of submarine cables is 
perhaps, after all, the most likely means of reducing their 
resistance. It is a cireumstance which proves little for the 
prudence of the projectors, that an ocean line is now con- 
templated between the Land’s End and Halifax—a route 
several handred miles longer than that of the present 
Atlantic Cable. Experience like that which the Atlantic 
Company has obtained, at such great cost, is surely worth 
something, and this experience is totally — to the 
probability of success of the Halifax line. r. Window's 
or Mr. Kilgour’s schemes, the former embracing the route 
by the Cape de Verdes and Brazil, and the latter by 
Iceland, are both more likely to be successful, inasmuch as 
their longest lengths are less than 900 miles. Both, how- 
ever, involve very deep submersion—the former is ve 
long and circuitous, and the latter is exposed to Arctic 
dangers, which, we think, both telegraph engineers and 
shareholders would rather avoid. We have heard no one 
ea a route by the Azores. Considering Cape St. 

‘incent—a necessary station on the Gibraltar line—as the 
starting point, this route would be but little longer than 
that occupied by the present cable, whilst the distance 
from Flores or Corvo to Cape Race—the longest stretch 
—would be but about one-half the length of the Atlantic 
Company’sline, The depth of submersion would, doubtless, 
be very great. We believe, indeed, that soundings of six 
miles have been taken near the Azores; but we shall yet 
learn whether great depths are so unfavourable to success 
as great length. A depth of six miles would give a 
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pressure of nearly 14,000 Ib. 


r square inch, and experi- | service. High-minded men will not be willing to place 


ments might be made upon cables subjected to that amount | themselves at a disadvantage, and the consequence must be 


of hydrostatic pressure applied mechanically. We know, 
at any rate, that cables of 500 miles length, submerged at 
a depth of more than two miles in the Mediterranean, 
maintain a perfect state of insulation, and are worked with 
only three pairs of plates. The difficulty with great depths 
must be one of degree; and if there be no difficulty at two 
miles, may we not with some hope attempt a submersion 
three times as deep? If we may venture to the latter 
depth, the Azores line would, of all others, be the best to 
America. Whatever means may be adopted, we believe 
the public want will never be satisfied with anything less 
than five words per minute upon the Atlantic line, and we 
are confident that such a result is to be attained within a 
year or two at the most. 


THE ENGINEERS OF THE ROYAL NAVY. 


THE refusal of the Lords of the Admiralty to grant the 
petition of the naval engineers for privileges equal to those 
now enjoyed by masters, pay-masters, and surgeons, states : 
—‘ That the whole question of rank, pay, and pensions, 
was carefully gone into so recently as the year 1856, and 
that their lordships do not consider they (the engineers) 
have any just ground for complaint.” Their lordships have 
an undoubted right to grant or refuse any petition laid 
before them; but we very much doubt if their opinion of 
the justice of the complaints, urged by the engineers, will 
serve to satisfy that body. No reasons are vouchsafed as 
to why engineers do not deserve to be placed on an equal 
footing with the officers above named; and, leaving the 
parties most interested entirely out of the question, 
we will venture to say, the public have no idea why 
the exception in question is made. A sufficient motive 
however, that of jealousy of a rising branch of the ser- 
vice, is easily imputed—whether correctly or not we will 
not say. With 253 masters, 173 paymasters, 178 surgeons, 
139 chief engineers, and 6 inspectors of machinery on full 
pay, there are 85 masters, 111 paymasters, 136 surgeons, 
and only 31 chief engineers on Salt-per- And whilst 112 
masters and 30 surgeons are on reserved half-pay, and 43 
masters, 194 paymasters, and 195 surgeons on permanent 
retired pay, there is no reserved or retired list for chief 
engineers or inspectors of machinery. Whilst the ratio of 
promotions to the whole number on the effective list has, 
for the last five years, averaged, viz., second masters, 1 to 
3°6; assistant paymasters, 1 to 4°44, and assistant surgeons, 
1 to 7°28; the average promotions of first class assistant 
engineers have been only 1 in 14-3, and in the total assistant 
engineers of all classes, only 1 in 67°7. The least age at 
which these respective officers may attain their next step 
in rank is, viz., assistafit masters, 21 years ; assistant pay- 
masters, 20 years; assistant surgeons, 24 years ; whilst an 
engineer joining the service at 21 cannot possibly become 
chief engineer before attaining the age of 29, 3 years being 
required for passing from third to second assistant ; 2 years 
from second to first assistant ; and 3 years from first assistant 
to post of chief engineer, Whilst 145 masters, 152 pay- 
masters, and 174 surgeons have been made during the last 
five years, only 65 chief engineers and 6 inspectors of 
machinery have been made in the same time. As respects 
pay, whilst masters and others have various allowances, 
such as store allowance, pilotage pay, tuition, &c., engineers 
have no means of increasing their pay, no retired or store 
allowance, no allowance for tuition in steam to young 
gentlemen, although by order called upon to afford such 
instruction ; and no portion of the time of servitude as 
= engineers is allowed for increase of either full or 
alf-pay. 

The petition of the engineers to the Admiralty was to be 
placed on an equality, as regards relative rank, pay, pen- 
sions, and retirements, with the Medical Department— 
whether employed afloat or ashore; that the time of first 
and second engineers on the old scale, together with time 
served as first assistant, count for full and half-pay when 
promoted to chief engineer ; that assistant engineers of the 
first-class be allowed to retire after 25 years’ service, with 
the rank and half-pay of a chief engineer of ten years’ 
standing. That the engineers’ mess be abolished; assistant 
engineers to mess in the gun-room; and the abolition of 
the rank of engineers qualified for charge. 

Outside of the Admiralty there can be no question of 
the importance or just position of the engineers of the Royal 
Navy. In all ovr large steam mercantile marine firms, the 
engineer on board stands next, in emoluments and position, 
to the captain; and in the management of their establish- 
ments on shore, one of the senior engineers afloat is in- 
variably appointed manager. No common-sense view of the 
position of engineers could place them otherwise. In skill, 
responsibility, and in general importance to the service, the 
man on whom the whole means of propulsion depena must 
certainly rank next to the commander of the ship ‘tself. 
The reason is simple enough when we reflect that, next to 
the loss of the whole command, the loss of management of 
the machinery would be the most disastrous to a steam- 
ship of war. The case is so obviously, and upon its merits, 
in favour of the engineers, that nothing short of the very 
best reason for the exceptions made against them can 
satisfy them, and next to them the public, that they are 
not being treated with injustice. In the absence of such 
reason, only the most unworthy motive—that of jealousy on 
the part of the Admiralty against a body of men whose 
influence already pervades the entire service, and whose 
recognition can at the most be but a work of time—will be 
attributed as the cause of the unceremonious rejection of 
their memorial. Surely the Admiralty cannot wish to see 
their conduct estimated in this light; yet how, before a 
public whose strong English love of fair play is perhaps 
their most striking characteristic, can they expect their 
refusal to be veqented otherwise? Strong as the authority 
in the service must ever be maintained, it is strongest when 
founded upon just principles of right; and nothing can 
more surely weaken the respect due to it than the exhibition 
of arbitrary power. The uneasiness with which the position 
of — is now regarded both by their own number 
and that portion of the public most likely to compete for 


similar appointment, is likely to react injuriously upon the 





| that the engineers of her 


ajesty’s navy, instead of being, 
as they should, the most competent in their profession, will 
become the least so. We cannot but think that when the 
Admiralty, as they soon must, shall have reconsidered this 
matter, they will no longer withhold their assent from the 
petition which 7. have so recently refused. A voluntar 
reorganisation of the position of engineers, to accord wit 
that of officers of corresponding rank, would now be the 
most gracefu] atonement which their lordships could make 
for the palpably ungenerous, not to say unjust, treatment 
extended by them to the engineer memorialists. 


PUDDLED STEEL. 


Ir is natural, whenever any process for producing cheap 
steel is mentioned, to compare the quality of the product 
with that of cast steel produced by the ordinary process of 
cementation. ‘The variety of steel thus taken as a standard 
has a very limited application when compared with that of 
common iron, and is hard! ever used in situations where 
iron would be suitable. The cost of cast steel would for- 
ever preclude its adoption for railway bars,-ships’ plates, 
and for heavy forgings. For such applications, therefore, it 
is idle to dwell upon those extreme qualities of strength and 
hardness which render cast steel so superior to wrought iron. 
It is thus clear that a wide field exists for the introduction 
of a metal having, if possible, greater strength than iron, 
and at a moderately increased cost. It is in this light, as 
we conceive, that puddled steel should be regarded; and it 
should be compared not so much with cast steel as with 

wrought iron, inasmuch as it is more in those applications 
usual with the latter than in those of the former material 
that puddled steel appears to possess its chief merit. 
Whether or no it will make as perfect cutlery as cast steel 

is of less importance than the question whether it will not 
make ships’ plates of greatly increased strength, and of 
little more cost, than wrought iron. Mr. Mallet, in his 
paper recently read before the Institution of Civil En- 

gineers, remarked the advantages which puddled steel 
offered in the execution of large forgings, alluding espe- 
cially to the apparently superior power of puddled steel to 
support the forces by which ordinary forged masses of 
wrought iron were fractured ; the more so as by the employ- 
ment of smaller and lighter masses, greater strength in 
shafts, &c., could be secured. One special peculiarity was 
mentioned—“ that in the heaviest pieces of this material, 
the internal structure was as fine and as close in the grain 
as is was in the smallest bar, The elastic limit was above 
that of the best wrought iron, and the elasticity was so 
much more perfect, that it might be trusted almost up to 
the elastic limit of about 15 tons per square inch; and in 
forged masses it possessed this strength nearly equally in 
every direction. ‘The range of extension at the elastic 
limit was rather greater than that of fibrous hammered 
bar iron of excellent quality. Beyond the elastic limit, 
with equal increments of strain, its extension did not 
rapidly diverge and increase as in wrought iron; it slowly 
increased up to about 20 tons per square inch, and 
gradually and evenly enlarged up to the breaking point, 
which was not reached within 42 tons per square inch, and 
was often found to reach 48 tons per square inch. Puddled 
steal appeared to combine the great strength of cast steel 
with the ductility and perfect elastieity of the best wrought 
iron, Its resistance to pressure was very remarkable, 
being more than double that of harsh crystalline wrought 
iron, and more than three times that of the best fibrous 
wrought iron in bars and plates. Thus it might be safely 
used, under a passive strain or load, of 20 tons per square 
inch, after allowing a margin of one-half for security.” It 
was further observed that puddled steel resisted corrosion 
much better than wrought iron plates, and thus had an 
additional value for ship-building. 

In speaking of puddled steel we must remember, how- 
ever, that the general process under which it is produced is 
similar to others, under which, perhaps, the best varieties 
of cheap steel may yet be made. We have reason to 
believe that excellent steel is being made in Sheffield and 
in Sweden under Mr. Bessemer’s process; and we are 
aware that he expects to be able to produce steel rails at a 
cost of but £5a ton. In both Bessemer’s and Riepe’s pro- 
cesses, cast iron is first decarbonised by exposure to the 
air, the affinity of the carbon for the oxygen freeing the 
iron and producing carbonic acid or oxide. Bessemer 
injects the air forcibly through molten iron of pure quality, 
and completes the process, as far as it can be completed, in 
a few minutes. In Riepe’s process, ordinary cast-iron is 
exposed in a melted state to the air in the usual process of 
puddling. The charge is, say, 280 lb., in weight; and 
after melting has commenced, the damper is partially 
closed, in order to temper the heat. A considerable quantity 
of cinder from the rolls is then added, and the whole 
melted down. The whole is then puddled, with the addi- 
tion of a small quantity of black oxide of manganese, 
common salt, and dry clay, previously ground together. 
After puddling for some minutes the damper is raised, 
and about 40 lb., of pig-iron are put into the furnace 
near the fire-bridge, upon beds of cinder raised for the 
purpose. This iron is used for the purpose of recarbonising, 
to just the right extent, all of the iron just decarbonised 
by puddling. When this additional quantity of pig-iron 
begins to trickle down, and the mass on the bottom of the 
furnace begins to boil and throw out from the surface the 
well-known blue jets of flame, the additional quantity of 
pig-iron is raked into the boiling mass, and the whole 
thoroughly mixed. As soon as the mass begins to swell 
up, and the small grains begin to form on it and break 
through the jase cinder on the surface, the damper is 
three-quarters shut, and the process carefully watched as 
the puddling proceeds, the heat being never allowed to rise 
above cherry-redness, or the welding heat of shear steel. 
The blue jets of flame are gradually extinguished, whilst 
the formation of steel grains continues, these fusing together 
so as to bring the whole into a waxy state. Except with 
great care, the mass would pass more ér less into iron, the 
object being to retain and ang: ge | diffuse, or, in other 
words, to chemically combine, all the carbon contained in 





the additional charge of iron. The mass being now con- 
verted ‘into steel, a part is taken as a ball to the hammer, 
the fire being in the meantime stirred to preserve the heat 
for the remainder of the charge, the damper being entirely 
shut, and the rest of the charge left in the furnace being 
kept always covered with dae slack, until the whole has 
been taken out to be worked into bars. If very carbon- 
aceous sparry iron be used, 20 lbs. only are sufficient for the 
carbonisation of the original charge of 280 lbs., the object 
being to retain, as nearly as may be, say $ or 1 per cent. 
of carbon, uniformly combined in the whole mass of the 
product. 

An improvement on this process was described in our 
Patent Journal of last week, as having been patented by 
Mr. Clay (who, we believe, represents the English patent 
of Mr. Kiepe) and Mr. Benzon. By the improved process, 
instead of charging the puddling furnace with pig-iron, 
cinder, and other materials at different times—for which 
purpose it has been necessary to open the door of the 
furnace, whereby the heat has been lowered and the 
operation somewhat interfered with—all the materials are 
charged at the same time. Along with the charge of, say, 
280 lb. of pig-iron, a nearly equal quantity of slag or 
cinder is charged at the same time, and from 20 lb. to 60 lb. 
of the iron (according to its proportion of contained carbon) 
are arranged in such a manner as to be covered by the 
cinder, and thereby protected from the action of the heat 
until the remainder of the charge is thoroughly melted. 
When this occurs, the reserved portion of the charge is 
uncovered and drawn forward into the molten mass. This 
produces a more perfect rising and boiling of the charge, 
after which the process is completed as before. A corre- 
spondent calls attention, in another part of our present 
number, to the fact that he suggested the above improve- 
ment in THE ENGINEER of Feb. 26, 1858 (page 171, 
vol. 5). 

The very interesting paper read by Mr. Clay before the 
Society of Arts, 20th ae lh 1858, and reported in THE 
ENGINEER of 29th January, 1858, gave many valuable par- 
ticulars respecting the strength and working qualities of 
puddled steel. The bars, it was stated, showed a clear, crys- 
talline, and even fracture, and gave the usual sonorous musical 
tone when struck. The crystals appeared much finer and 
more regular than in ordinary blister steel, and the puddled 
steel had all the distinguishing qualities by which steel is 
known from iron. It was stated that it hardened to any 
requisite degree, taking all the colours which develope them- 
selves under the different degrees of heat, and that it could 
be made into such articles as ordinary chisels direct from 
the puddled-bar. It was also stated to take a very fine 
polish, and to have the same amount of elasticity as is 
usually possessed by steel. Mr. Clay stated, as his belief, that 
puddled steel would be useful in the arts for all purposes 
for which steel is required—except, perhaps, for the finer 
description of tools and cutlery. The cohesive strength of 
this steel was found, in one case, as much as 173,817 lb. 
per square inch, other samples averaging 50 tous per square 
inch, 

The great hammer recently completed by the Messrs 
Morrison, of Newcastle, presents an example of the adap- 
tation of puddled steel for heavy forgings. With respect 
to these, Mr. Clay has mentioned the fact, that the mate- 
rial in question welds at a much lower heat than is required 
to weld iron; and also, that if the steel be heated too 
much, the forging, when brought to the hammer, would be 
so tender as to fall to pieces. 

Puddled steel is now manufactured somewhat extensively 
at Liverpool, Dudley, and Sheffield, and is constantly 
rising in practical importance as a material for many pur- 

oses for which wrought iron only could be otherwise used. 

hat puddled steel can rank with cast steel in all respects, 
is not probable ; nor is the contrast necessary—it is one, in- 
deed, which Mr. Clay, whose paper we might suppose to 
contain all that was to be said in favour of puddled steel, 
purposely avoided. We cannot expect puddled steel ever 
to attain to the strength which Mr. Mushet anticipates for 
cast steel—from 100 tons to 400 tons per square inch; but 
we believe there is no doubt that the former material is far 
superior in strength, soundness, and in ultimate economy to 
wrought iron. 


THE ROYAL ACADEMY. 


THE necessity that has arisen for the removal of the 
Academy from its present premises, as well as the altered 
aspects of art in England, seem to point out the desirable- 
ness of considering whether improvements could not now 
be introduced in the constitution and action of that body; 
and whether this question, that has been asore one to man 
a disappointed artist besides Haydon, cannot now be settled. 
One obvious fact must strike any one who looks at it. 
Here is a society, taking the lead in the art world—one to 
which everybody naturally defers—able in a great degree 
to make or mar the reputation of any artist, with a con- 
stitution belonging to a bygone age. Founded in 1768, 
and possibly then embracing in its forty academicians and 
twenty-six associates, all that had a claim to such a position, 
now that art has acquired immensely enlarged proportions, 
and artists have immensely multiplied, its limits need 
proportionally expanding. Forty academicians, however 
satisfactorily they might represent the body of artists 
when the Academy was founded, can only now wear the 
appearance of a narrow oligarchy, and cannot possibly escape 
the objections that would certainly be heaped on the most 
narrow and exclusive of corporations. The most conserva- 
tive of painters or patrons could never defend a constitution 
so irresponsible, or a body so exclusive. 

We might appeal to the history of academical influences 
in proof of all we assert. Has not merit of the highest 
order been repeatedly repulsed when suing for admission ? 
Has not genius waited in weary suspense the dictum of 
that irresponsible corporation, and when refused the recog- 
nition it deserved, sunk back too often to pine in broken- 
spirited neglect ? It may be that the champions of the 
anti-academic cause have been injudicious, or even vain 
men. But to what extent have not their failares and 
errors been attributable to the irritating influences of the 
system they opposed? We sigh over the mistakes and 
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frenzy of poor Haydon in his hopeless crusade ; but no one 
can read the story of his struggies and his sufferings 
without feeling he was to a degree the victim of an 
ungenerous and narrow system. Had he met with more 
sympathy he would doubtless have been a very different 
man—a very different artist—and would have met a very 
different fate. Academic hauteur stung him to fierce 
passion and to —_ denunciation ; but who shall say in 
how many cases undemonstrative, modest worth has pined 
and fretted away its powers under the cold influence of 
academic neglect ? 

The influences of admission have been in many cases as 
diastrous as exclusion. Respectable mediocrity, whose 
punctilious attendance to all conventional proprieties, or 
whose command of influence has opened the door of the 
academy, has immediately sunk down into artistic senility. 
Nay, the stagnant influences of that quiescent and im- 
pregnable enclosure have acted as an opiate on many an 
artist of promise, and lulled into a self-consuming inactivity 
powers that had erewhile promised much. Once installed 
amongst those demi-gods of art, fortune needs no longer be 
sued by incessant invocation, or wearied into the donative 
mood by unremitted appeals. Wealth and patronage wait 
on the happy R.A. who gives laws to the world rather than 
obeys its desires and dictates. 

The old-world exclusiveness of the Academy is aptly 
illustrated by its refusal to recognise water-colour artists, 
or admit them to any of its honours or rewards. Here we 
have a school of our own origination, peculiarly British in 
every respect, and confessedly unrivalled in the world of 
art. The creations of our water-colour artists would be a 
glory to any nation, and we have not a little reason to be 
proud of a form of art which the genius of our greatest 
landscape painter created, or at least rescued from coldness 
and poverty, and invested with a delicate beauty and an 
airy attractiveness, unrivalled by the employment of any 
other medium. ‘The eager patronage bestowed on our water- 
colour artists proves how thoroughly this class of art is 
appreciated. The number of sales in a water-colour exhi- 
bition is quite unequalled in any exhibition of oil pictures. 
Beyond this our water-colourists are almost solely our art 
teachers, in all private circles at least. The education of 
the public, so far as private teaching goes, is almost 
entirely given into their hands. 





They are the most popular | 


and the most useful of all our artists, doubtless; yet, as | 


far as the Academy goes, they might not be in existence at 
all. 
to reap any of the advantages that such a connection can 
bring. This antiquated oligarchical corporation ignores 
their existence, and refuses to recognise the most remark- 
able section of the English school of painting, the most 
popular members of their own profession, and the most use- 
ful instructors in art education the country possesses. ‘Truly 
the wonder is, not that a general feeling is being aroused 
against the arrogance and exclusiveness of this close corpo- 
ration, but that it has so long been tolerated in a course dia- 
metrically opposed to popular feeling. 

We understand the old Water Colour Society has memo- 


They are not ailowed to share any of the honours, or | 





rialised the Treasury that in any appropriation of space in 


Burlington House to the use of the Academy, their claim 
also to an exhibition-room may be admitted. We think the 
Society might, with perfect justice and fairness, ask a great 
deal more than this. Not only might it claim an equality 
with the Academy in exhibition privileges, but a!so ad- 
mission within the body itself, and a participation in all 
the advantages such union would bring. 

A system so narrow and exclusive as that pursued by the 
Academy must, of necessity, have a reflex influence on the 
mental growth and the productions of the members them- 
selves. Where do we find the most vigorous essays and 
the freshest efforts? Whence come movements after a 
higher development, and a more perfect realisation of 
artistic perfection? ‘To whom are we indebted for the in- 
fluences that have recalled our landscape-art from dauby 
generalities, and led to that closer study of nature, and that 


more perfect rendering of her forms that, united with a | 


generous breadth and a pure ideality, promise us the 
nearest approach to a perfect standard of excellence ? 
Whence come the motives that have led our students to 
pitch their tents in every picturesque nook, and woo nature, 
not through diluted or imaginative media, but with a 
directness and ardour that will not be denied? All this is 
due anywhere rather than to the Academy. Within the 
dead-level of that enclosure no such rousing emotions are 
known. All is calm and quiet ; but too generally it is the 
calmness of unstirred mediocrity, and the quiet of dormant 
or i!l-directed genius. 

Its performances as a teacher of art are on an equality 
With its internal influences. Students rebel against its 
arbitrary, ill-adapted, and unalterable schemes of instruc- 
tion, ‘They wander to the studios of private instructors, 
or seek from other sources what they feel they can never 
gain at the Academy. Human nature, especially the nature 
of an artist, will not bend to arbitrary and ill-advised 
rules. Their imposition only necessitates the creation of 
other agencies, which it is notorious artists do find, and by 
which at least they allege that they get more direct, effec- 
tual, and relevant instruction, and just what they want in 
its adaptation to their peculiar needs. This is true not of 
landscape students only, but of students of the figure also. 
It is generally alleged that the cumbrous, roundabout, slow 
methods of the academy are not what students want, and 
therefore their neglect of its classes. 

It was very natural to conclude that when a great 
national movement was instituted for the spread of art- 
education amongst the people of Great Britain, the Royal 
Academy, as the body which united the highest knowledge 
and skill in these matters, would have taken the lead. A 
work so germane to the purposes of its institution was the 
very field where it might display its vitality, and put forth 
its potency. But has it been so? Not inany degree. For 
such a work a new agency had to be created—an agency as 
totally new as if the Academy had never existed at all. 
For a work so peculiarly its own, it had neither hand nor 
heart. True, one of its members, in his individual capacity, 
directs the new agency, but for aught we know, as inde- 





pendently of his academical relations as if they did not 
exist. And for the accomplishment of this new and 
momentous work a new teaching agency had to be created. 
The masters for art-schools through the provinces did not 
exist. All the teaching of the academical school had 
failed to call into being the talent and the power 
for this much needed work. Not only had art-masters 
to be created, but the school for training them 
had to be created likewise. We were even destitute 
of the elementary art-books that such a work demanded, 
and did not possess the art-examples needed for the students’ 
exercises. Everything had, indeed, to be created ; and we 
wili venture to say that nothing has been so difficult to 
obtain for this vastly important national undertaking as 
opportunity or permission to copy any of the works of this 
self-contained corporation. 

We gravely ask whether the Academy has not failed in 
accomplishing all the highest purposes of its establishment. 
Has it not degenerated into a narrow coterie of jealous par- 
tisans? Has it not preferred ever to thrust forward its 
own conservatism rather than to evince any generous 
anxiety for the progress of art in its widest sense? Has 
not the spirit of conservatism so wound itself around all its 
energies as to render it incapable of the generous effort and 
expanded liberality that the present mind of England de- 
mands from any body volunteering to lead in the career of 
art-extension in which she has now entered? ‘These are 
important questions to be asked; and it seems a very op- 
portune time now to have them answered in the affirma- 
tive, ere the nation is pledged to any new outlay for the 
accommodation of the Academy. Let the Academy show 
its disposition to do all that we fairly ask of a body oc- 
cupying the leading position in our world of art, and we 
are ready to counsel liberal treatment towards it. But, on 
the other hand, we can see no reason why national property 
should be granted to a body that prefers its own aggran- 
disement to the public weal, and turns its position into an 
oceasion for selfish obstructiveness rather than of large- 
hearted effort for the national good. 


SCOTTISH MATTERS. 
A sMALL paddle steamer has been launched from the yard of Mr. 
Alexander Denny. She is intended to ply on Lochgoil. 

The branch railway to connect Markinch with Leslie is to be pro- 
ceeded with immediately. Contracts have been concluded with 
Messrs. J. and A. Grainger to have the whole works completed in 
eighteen months. 

Mr. Thomas Thorburn, of Glasgow, in his quarterly report on 
the Scotch iron trade, observes :—“ The increase of 135,000 tons in 
the stock of pig iron in 1858, combined with the apprehensions of a 
continental war, caused, at the opening of the year, extensive opera- 
tions for a fall. There was therefore a downward drift of pricés 
until the beginning of this month, when the quotation reached 
50s. 6d. per ton. The feeling then was one almost of panic, its 
impulse being guided not by considerations drawn from the inherent 
stability of the iron market, but by the fluctuations on the Paris 
Bourse. The range of prices, however, did not exceed 2s. per ton, 
either above or below the average rate of 52s. 6d. per ton forthe quarter. 
The average price in January was 53s, 6d., February 51s. 11d., and 
March 52s., against 54s. 7d., 56s. 8d., and 57s. 1d., in these months 
respectively last year. Though there has been a falling off in the 
exports to France, Italy, and Germany, in consequence of the 
perturbed position of Europe, still the total deliveries of pig iron 
amount to 208,000 tons, and show an increase not only of 25,000 
tons over 1858, but of 15,000 tons over the corresponding period of 
1857, when the price was 74s. per ton, and when trade had attained 
an unprecedented extension. Owing to the stoppage of several 
furnaces, the production is only 232,000 tons, and shows a decrease 
of 19,000 tons when compared with the preceding three months. 
The stocks have, nevertheless, from the retardment of shipments, 
increased 24,000 tons, and are 320,000 tons lying in makers’ and 
warehouse-keepers’ stores. It is worthy of observation that, although 
Scotch is equal, if not superior, to Staffordshire pig iron for foundry 
purposes, the prices here are about 15s. per ton below those prevail- 
ing there. It is thus that our local consumption is rapidly haaien, 
and now averages fully 7,000 tons per week. Several large con- 
tracts have recently been made here on Russian and Indian account 
for cast iron pipes and railway chairs. The stock of iron now 
decreasing at the rate of about 2,000 tons weekly, conjoined with 
the general belief that the result of the congress of the European 
Powers will be the maintenance of peace, has within the last few 
days caused a large demand for iron, and the price has advanced 
nearly 2s. per ton. But altogether, apart from any political events 
which may interpose to mar our prospects, the iron trade more than 
confirms the anticipations formed of it before the close of 1858, and 
is showing signs of activity concurrently with the expanding com- 
merce of the country. 





MAIN DRAINAGE, 
Ar a public meeting, held at the Oxford Gallery, on Friday, the 
Ist inst., 1. A. Nicholay, Esq., in the chair, the following resolutions 
were carried unanimously, Mr. D’Iffanger, jun., declining to vote on 
accouut of his position as a member of the Metropolitan Board :— 

Resolved,—That it is expedient to obtain an Act of Parliament to 
compel the Metropolitan Board of Works (in exercise of their powers 
under the 21 and 22 Vic. c. 104), first to construct the projected inter- 
cepting tunnel sewer next the river Thames. 

Resolved,—That a committee be appointed to wait on the members 
for the metropolitan boroughs, to ensure their services in procuring 
the required Act of Parliament; and that the committee, with power 
to add to its number, consist of W. Loaden, Esq., C. Freeth, Esq., 
and b. H. Smart, Esq.—These gentlemen consented to act for the 
neighbourhood of Oxford-street, it being intended to hold public 
meetings, and elect equally influential gentlemen to represent the 
different districts, and form a general committee for the carrying out 
of the object of this meeting. — 

It was generally considered that the construction of one intercept- 
ing sewer on each side of the Thames would effectually relieve the 
metropolis from the sewage nuisance, and that, consequently, about 
£2,000,000 would be saved to the ratepayers. 


YANKEE EnTErPRIse.—A new opening for American trade is 
visible in a region of this continent which has hitherto been but 
little else than a ¢erra incognita to capital and enterprise ; we allude 
to the country intersected by the Red River of the North. The 
Hudson’s Bay Company some time since promised a bonus to the 
man who should put the first steamboat on that stream. The man, 
it seems, has been found, in the person of a Captain Northrup, and 
the steamboat is expected to be in full operation by the Ist of 
May. This pioneer steamer will be freighted by the Hudson's 
Bay Company, for their own ports, and the settlements already 
existing on the banks of the river. The return freight will be furs. 
It is stated that, in view of this prospect of steam navigation on the 
Red River during the coming summer, 120 tons of goods from Eng- 
land, and a large amount of tobacco, groceries, and domestic goods 
are to be sent from St. Paul's this spring, by the Overland route, to 
the head waters of that river.—New York Shipping and Commercial 

ust. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
Ordinary Meeting, March 22nd, 1859. 
W. Farrsarry, F.R.S., &c., President, in the Chair. 


The President exhibited a specimen of Mr. Allen’s submarine 
electric cable, which consists of a central copper wire strengthened 
by an envelope of fine steel wires, the whole being coated with two 
or three layers of gutta-percha. In the conversation which ensued, 
an opinion was expressed that this form of cable would be liable to 
kink, particularly if laid in heavy weather. It was suggested thata 
better insulating medium than gutta-percha might be discovered. 

Mr. Ransome stated that he had frequently found that gutta- 
percha became so rotten in the course of two or three years that it 
could be crumbled away between the fingers. It could, however, be 
restored to its original condition by immersing it in hot water. 

Professor Calvert remarked that immersion in water did not always 
preserve the qualities of gutta-percha. A specimen which he had 
kept immersed in distilled water had ultimately become completel 
rotten. The gutta-percha of commerce was frequently much 
adulterated. 

Mr. Binney made the following statement :—“ In the public prints 
frequent allusions are made to micro-photography. In the Manchester 
Guardian, of the 11th March, is the following paragraph :—* Photo- 
graphic curiosities. —M. Amadio, of Throgmorton-street, whose por- 
trait of Charles Dickens, no larger than a pin’s point, was lately 
noticed, has produced by photography a view of Westminster 
Bridge, the Houses of Parliament, and Westminster Abbey, within 
a space not larger than the eye of a worsted needle. The same 
gentleman has published a portrait of a youth which is only just 
larger than a needle’s point, but, when magnified, is as ect as 
any conceivable likeness.’ No doubt most of the members of this 
society have seen the beautiful specimens of the micro-photographic 
art produced by one of ourfellow-members, Mr.J. B. Dancer, F.R.A.S., 
during the last five years. So early as the year 1840 Mr. Dancer 
began his investigations on the subject, and soon produced satisfactory 
results on silver plates. In May, 1853, when Dr. Joule, F.R.S., and 
some other friends erected a tablet to the memory of our late dis- 
tinguished member, Mr. W. Sturgeon, the electrician, Mr. Dancer 
was so kind as to present me with a photograph of the tablet not 
larger than a pin’s head. His discovery was not allowed to rest, for 
hundreds of his beautiful specimens were sent all over the world. 
Within the last year or two several parties have coolly claimed 
Mr. Dancer's discovery, and when it is represented in a local print 
as something wonderful in M. Amadio having produced what 
Mr. Dancer did six years ago, it is only due to our fellow-member 
and townsman to set the public right as to who was the real dis- 
coverer of micro-photography.” 

A paper was read by the Key. T. P. Kirkman, M.A., F.R.S., “On 
the j-nodal k-partitions of the r-gon.” The problem of the parti- 
tions of the r-gon which I have before investigated (Manchester 
Memoirs, 1858, and Philosophical Transactions, 1857), treats of the 
number of ways in which & diagonals can be drawn, none crossing 
another, each through two angles of the r-gon. The complete pro- 
blem, which might be called the reticulations of the r-gon, considers 
in how many ways the area of the polygon can be divided into & 
smaller polygons, none covering another, whose sum shall be the 
entire r-gon, by lines passing through any of the 7-angles, or through 
any of the 7 points taken within the r-gon. The j internal points 
may be called the nodes of the partition, and it is evident that at 
least three of the drawn lines will meet in every node. When j=o, 
the problem is merely that case of these partitions which I have 
already completely considered. 

This question of reticulations is closely connected with the theory 
of the polyedra, and is not a whit less complex and difficult. 

I am in possession of a complete solution of this problem of 
reticulations, of which, however, I shall for a season defer the 
publication. My object in this paper is chiefly to place,on record 
some of my numerical results. And I think it highly probable 
that any mathematician, who may take the trouble to verify them, 
will completely satisfy himself as to how far I am in possession of 
the entire theory of these reticulations. 

It is worth while to remark, that investigations of this nature 
have recently acquired a new and important interest, from the fact, 
that the Imperial Institute of France has chosen the subject of the 
polyedra for its grand Mathematical Prize (the gold medal of 3,000f.) 
for the year 1861. The proposal runs thus—‘ Perfectionner en 
quelque point important la Théorie des polyédres.” The memoirs 
are to be sent in before July 1, 1861, written either in Latin or in 

French. 

Among the propositions that I have to communicate are the 
following : 

1, The number of 7-reticulations of the pentagon is 7,774 of 
which 413 are symmetrical. 

2. Of these, the 4-nodal 7-partitions are 62 symmetrical, and 
1,006 unsymmetrical. 

3. The 5-nodal 7-partitions are 85 symmetrical, and 2,000 un- 
symmetrical. 

4. The 6-nodal 7-partitions are 99 symmetrical, and 2,282 un- 
symmetrical. 

5. The 7-nodal 7-partitions are 69 symmetrical, and 1,840 un- 
symmetrical. 

The remainder have more than seven nodes, or less than four. 

In this enumeration no figure is counted which is either the 
repetition or the reflected image of any other. 

The method by which these results are obtained is perfectly 
general, is in no way tentative, and involves no reference to figures. 

Although I have given formule whereby the 4-partitions of the 
r-gon, (j=0) can be found for all values of r and &, by an inductiv 
method, much remains to be accomplished before the direct expres- 
sion of them in terms of r and & is obtained. 

1 have already investigated such general expressions for the 
(r—2)- partitions of the r-gon, i.c., the triangular partitions, made by 
drawing r—3 diagonals, in the last volume of the Manchester 
Memoirs. 

About the simplest case that can occur, when there are fewer than 
r—3 diagonals, i.e., when the partition is not triangular, is that in 
which the r-gen is divided into k+2 triangles and quadrilaterals, 
the number of marginal faces rey two only, both triangles, and 
every angle but two being occupied by a diagonal. 

If this figure consists of two marginal triangles, separated by & 
quadrilaterals, all the diagonals being parallels, there is only one 
way of drawing it. 

If the figure has non-marginal triangles, that is, if the number 
h+-2 of the diagonals is greater than 4r—1, it will, as in every other 
case, either be symmetrical or asymmetrical. If there is a 
symmetry of reversion, it will have a diametral axis of reversion, 
either drawn through two angles, or drawable through one angle 
and the middle of a side, or else drawable through no angle and the 
mid-points of two opposite sides. In the first of these three cases 
the figure is said to have a diagonal axis, in the second a 
axis, and in the third, an agonal axis of reversion. A section 
along this axis of reversion divides the figure into halves, of which 
one is the reflected image of the other. 

If the symmetry is not one of reversion, it is one of repetition ; 
that is, there is an irreversible sequence of configuration read twice 
in the circuit of the r-gon. 

Let kX2 be the number of the diagonals; and let 

R:(r, k+-2), Rw (r, k4+-2), R* (vr, k4+2), R (vr, k+2) P(r, k+2), 

I(r, k+2), 
be the numbers of the five classes of (4£X3)-partitioned r-gons, 
having only two marginal faces, both triangles, having every other 
face either a triangle or a quadrilateral, and having every angle ex- 
cept two, viz., one in each marginal triangle, occupied by a diagonal. 
The first class has two axes of reversion, and has no triangles except 
the marginals. The next three have one axis of reversion, agonal, 
diagonal, or monogonal. The fourth has a repeated irreversible 
sequence; the fifth is simply irreversible, that is, has its upper 
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surface different from its lower, and has no symmetry of repeti- 


tion. ; 
The expression of thesenumbers, in which no figure is enumerated 
which is the repetition or the reflected image of another, is the fol- 


lowing : 
—— (r—6—2h)? (r—4—2k)? 
Re (r, k+2)=0 +0 ; 
yi-l = a(r—6—k) 1-1 
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where r and k are even; y=or 70; y not 7}(r—6) ; 
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where r is even and k is odd; y=or70; y not 7 }(r—4); 
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where / is even and r is odd; y= or 7 0, not 7 }(r—5); 
BE (r, k+2)=R (vr, k+2) + Rai (r, k+2); 
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(K2+-Rev-+ Rei+ Root B2) (r, k+2) |, y=or7 0, not 7} (r—4). 


Here a>! X! stands for the product a(aX1) (a+2). . . to factors 
b, and a’! —! for a(a—1) (a—2). . . to b factors. 

I have to correct two oversights in the 16th and 22nd articles of 
my paper, “On the Triedral Partitions of the 2-ace” (Manchester 
Memoirs, 1858). In the 16th article, not only double irreversibles, 
but also the doubly reversibles of article 15, are constructed, so that 
these ought to be subtracted before dividing by 2. In the 22nd 
article the triply reversibles of article 20, as well as triply irrever- 
sibles, are constructed; it is, therefore, necessary to subtract the 
triply reversibles, and then to divide by 2, for the reason given in 
the 16th article. 

The paper, of which this is an abstract, will contain the corrected 
formula. 

From the partitions of the r-gon having two triangles only for its 
marginal faces which are above considered, it is easy to obtain the 
expression of the partitions of the (r+ 2)-gon, which have any two 
marginal faces, and have any number of angles unoccupied by 
diagonals. For this deduction formule are given in this paper. 

Dr, Joule having taken the chair, a paper was read by the ge 
dent, W. Fairbairn, F.R.S.. &c., entitled, “ An Experimenta In- 
quiry into the Effect of Severe Pressure upon the Properties of Gun- 
powder.” During the late war, the author received from the 
Government authorities at Woolwich different samples of Waltham 
Abbey gunpowder, for the purpose of submitting them to severe 
compression, in order to ascertain the effect of close contact between 
the particles upon its explosive properties. At the Government 
works there is no machinery of sufficient strength to give a pressure 
of more than 5,000 Ib. to 6,000 Ib. per square inch, and as it was 
considered advisable to test the quality of the powder under the in- 
fluence of greatly increased pressure, the author was requested to 
compress it, in an apparatus of his own, calculated to effect its con- 
densation under a force of more than 60,000 Ib, per square inch. By 
carrying the pressure in this way far beyond the ordinary limits, it 
was expected that the precise influence of compression on the 
properties of the powder would be more clearly and accurately ex~ 
hibited. 

The samples of powder were placed in a wrought iron box, and 
compressed by a lever acting upon them by a solid piston with a 
force varying from 38,000 lb. to 67,000 1b. per square inch in the 
different specimens. When taken from the apparatus, the powder 
was found to have been consolidated into cylinders of 1} in. in 
diameter with smooth polished surfaces, every trace of its granular 
character having disappeared. 

From the report of Mr. Abel, the chemist of the War Depart- 
ment, we learn that the specitic gravity of the specimens was in- 
creased by the pressure, but not to so great an extent as might have 
been expected. 

The specimens having been granulated were then burned, and it 
was found, on comparing the results with those of similar experi- 
ments on ordinary press-cake, that the amount of residue left by 
the compressed powders, after ignition, was greater in proportion as 
the pressure was increased. This increase of residue is probably to 
be attributed to the more gradual combustion and the diminished 
intensity of heat generated by compressed powder. 

Experiments were then instituted to determine the amount of 
charcoal left unconsumed in the residue. They showed conclusively 
that the condensation of the powder had caused a more perfect 


chemical action in combustion, as the percentage of carbon was | 


considerably diminished in the compressed powders. Nitric acid was 
very carefully searched for in the residues of the compressed pow- 
ders, but none could be detected, although in ordinary gunpowder a 
portion of the acid of the saltpetre always escapes decomposition. 

An important objection to the application of increased pressure in 
the manufacture of gunpowder, notwithstanding the more intimate 
mechanical mixture of its constituents, is, that the quantity of the 
residue left after combustion is increased, and a larger proportion of 
powder escapes ignition altogether when a charge is fired from a 
gun. If, however, larger quantities were submitted to compression, 
it is probable that the closer contact of the particles might be found 
to act beneticially, and a powder be produced of an improved and 
stronger quality, resulting from a judicious application of increased 
pressure and a more perfect system of granulation. 

Dr. Roscoe expressed his opinion that we as yet know very little 
about the chemistry of gunpowder, and drew the attention of the 
society to the interesting and important “ Memoirs on the Analysis 
of the Products and Combustion of Gunpowder,” lately published 
by Professor Bunsen. He found that the decomposition which 
occurs in an explosion is by no means as simple as was formerly 
supposed. Besides the usual products of carbonic acid, carbonic 
oxide, nitrogen, and sulphide of potassium, Bunsen showed the pre- 
sence of hydrogen, oxides of nitrogen, cyanide of potassium, sulpho- 
cyanide of potassium, sulphate and carbonate of potash, and vari- 
ous other salts, the relative quantities of which were all determined. 

Several of the members suggested that the experiments, which 
were highly important, should be repeated, Government granting 
the funds which were requisite to prepare the compressed gunpowder 
in the same state of granulation and as it is in the samples with 
which it is to be compared. 


ASSOCIATION OF FOREMEN ENGINEERS. 
Ar the meeting of the Associated Foremen Engineers, held at their 
rooms in the City and presided over by Mr. J. Newton, Mr. Keyte 
read a paper on the “ Best Mode of Producing Heavy Castings in 
Iron.” ‘The subject was dealt with in an able manner. He began 
with pattern-making, and explained the plan of moulding, melting, 
and casting heavy work, so as to ensure soundness and density. No 
point was omitted, whether it related to the drying of the moulds, 
the proper mixture of metals, the peculiar coals to be used, or the 
methods for obtaining clean castings. Well-prepared diagrams eluci- 
dated the more intricate portions of the subject. A discussion of a 
rather animated character followed, and a vote of thanks to Mr. 
Keyte concluded the sitting. It was announced that Mr. John 


Briggs would read the next paper on the “ Concussion of Water,” 
on the occasion of the ensuing meeting in May. 

This association may well be congratulated on the headway it is 
making among its compeers ; and pursuing the same course it will, 
ere long, possess a meeting-hall of its own—at least, we trust so. 
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ON THE PRACTICAL BEARING OF THE THEORY OF ELECTRI- 
CITY IN SUBMARINE TELEGRAPHY, THE ELECTRICAL 
DIFFICULTIES IN LONG CIRCUITS, AND THE CONDITIONS 
REQUISITE IN A CABLE TO INSURE RAPID AND CERTAIN 
COMMUNICATION. 

By S. Atrrep VaRtey, Assoc. Inst. C.E. 


Since the practical realisation of the electric telegraph, several 
valuable communications connected with the subject have from 
time to time been laid before this society. 

These papers have generally treated of the mechanical details and 
improvements in the apparatus which have been designed and 
brought forward by various patentees and inventors. 

In the course of the discussions which have taken place, it has 
appeared to me that the principles of thescience of electricity have 
not always been sufficiently appreciated, and the practical value of 
many of the beautiful contrivances not elicited, from not having 
determined clearly the principles of the science, which are involved 
in telegraphing, and, consequently, the properties which are essential 
— must be possessed by all apparatus, to give them a practical 
value. 

This feeling has led me to think that a paper on the theory of 
electricity, keeping always in view its bearing on electric telegraphy, 
and which should rather treat of the principles of telegraphic appa- 
ratus than confine itself to special contrivances, would be subservient 
to the progress of the object we have in view; for it must not be 
forgotten that although the world is always indebted to the practical 
man for the application of science to commercial purposes, and, in 
the case of the electric telegraph, it is even questionable whether we 
are not indebted for its very rapid extension in part to the inability 
of the projectors to appreciate difficulties, which the a 
| foreseeing would have hesitated at—or, perhaps, to the greater faith 
possessed by the practical man in the ability of science to overcome 
whatever difficulties may present themselves ; yet it must not be for- 
gotten that, in the — of a science, the philosopher is often 
far ahead of the practical man, and the latter at times comes 
suddenly and unprepared upon difficulties, which, had he understood 
correctly the principles long before developed by science, he would 
have been led to expect as natural consequences. As an example 
of this, I would mention the case of electric induction, which 
manifested itself so strikingly when the system of subterranean 
circuits was considerably extended on the introduction and success- 
ful manipulation of gutta-percha. 

This phenomenon was unexpected and unlooked for by many, 
though not all, of our practical electricians ; and we find it referred 
to, and regarded at the present time, as a new fact which the 
electric telegraph has brought to light, and not one to have been 
anticipated; yet the laws of induction were beautifully and clearly 
developed by Dr. Faraday as far back as 1838; and when called 
upon to examine this new telegraphic difficulty, we find him alluding 
to it in an instructive lecture, delivered before the members of the 
Royal Institution, as a strong contirmation of the truthfulness of 
views he had put forth as far back as the year 1838. I would direct 
attention particularly to this, because I cannot help feeling that our 
progress is too often obtained by a laborious perseverance in almost 
empirical experiments, until, by the laws of chance, a successful 
result is hit upon, instead of endeavouring, in the first place, to 
develope a guiding principle, and referring back to it, as each step 
forward is made, to test both the truth of the principles laid down 
and the correctness of the conclusions arrived at. Were this done, 
experience would not be paid for so dearly; and the commercial 
application of a science wou!d not be almost paralysed, as it some- 
times is on its first introduction, by the costly series of experiments 
which have to be gone through before correct principles of working 
are established. 

During March, 1858, the subject of telegraphic cables was very 
fully entered into by the Institution of Civil Engineers. Finding at 
that time there were no papers on the electrical portion before the 
Institution, and feeling the subject could not be fully considered 
without the electrical part being entertained, I was induced at the 
eleventh hour to attempt to supply the deficiency. Some explana- 
tion is perhaps therefore due from me for bringing forward, so 
shortly afterwards, another paper on almost the same subject. 
Owing to the large number of evenings which had already been 
occupied in the consideration of the mechanical portion of the pro- 
blem, and the late hour at which my paper was submitted, it was 
only read in abstract, and no discussion alee upon it. 

The views, too, I then brought forward were opposed to some 
which have lately been laid very prominently before the public, and 
no opportunity given to contradict them, or to verify their correct- 
ness; and as I am convinced that, so far from the subject being 
| exhausted, its importance is only now beginning to be appreciated, 
| the opportunity having been offered to me to bring the matter 
| before the Society of Arts, I determined to avail myself of it. 

The complete way in which the subject was taken up by the Insti- 
tute of Civil Engineers is, however, I am glad to say, already 
bearing fruit; and since the publication of the papers by the 
Institution, several valuable discussions have taken place in the 
scientific journals, and in some of the remarks I have to lay before 
you to-night, I find, to a certain extent, I have been anticipated. 


| THEORY OF ELECTRICITY. 

The generally recognised theory of electricity, as I understand it, 
supposes all bodies in their normal condition to have two powers or 

forces resident in them directly opposite in their character, being 

exactly balanced; in bodies in their natural state these forces are 

| completely neutralised and rendered inactive, producing the ordinary 

condition of matter. 

To these powers the name of electricities has been given, and 
although we are still as ignorant at the present day as the ancients 
themselves with regard to what electricity actually is, yet the fact 
of the existence of the electric telegraph is a proof of the progress 
| which has been made in a knowledge of the laws, at least, which 
| govern electric phenomena. 
| In the year 1858, Dr. Faraday clearly developed the principles of 
| induction’ and conduction, since’ which ‘time no further progress has 
been made in the fundamental truths of the science, though much 
has been done to confirm their correctness and.to develope their 
consequences, 

In the “ Philosophical Transactions” for 1838 will be found Dr. 
Faraday’s views on the subject of induction and conduction; and 
these, to my mind, so clearly explain all electric phenomena, that it 
will be as well at once to refer to them before proceeding further. 
After giving reasons for his belief in the identity of induction and 
conduction, he says, “All these considerations impress my mind 
strongly with the conviction that insulation and ordinary conduction 
cannot be properly separated when we are examining into their 
nature, that is, into the general law or laws under which their 
phenomena are produced. They appear to me to consist in an action 
of contiguous particles dependent on the forces developed in 
electrical excitement ; these forces bring the particles into a state of 
tension or polarity, which constitutes both induction and insulation, 
and, being in this state, the continuous particles have a power or 
capability of communicating their forces one to the other, by which 
they are lowered, and discharge occurs. Every body appears to 
discharge, but the possession of this capability in a greater or 
smaller degree ia different bodies, makes them better or worse 
conductors, worse or better insulators, and both induction and con- 
duction appear to be the same in their principle and action, except 
that in the latter an effect common to both is raised to the highest 
degree; whereas in the former it occurs in the best cases in only an 
almost insensible quantity. 

In Part II. of the “ Philosophical Transactions” of the same 
date will be found a summary of Dr. Faraday’s views, which I will 
also quote :— ? 

“Ist. The theory assumes that all the particles, whether of in- 
sulating or conducting matter, are, as wholes, conductors. 

















“2nd. That, not being polar in their normal state, they can 
become so by the influence of neighbouring charged particles, the 

lar state being developed at the instant, exactly as in an insu- 
Tated conducting mass consisting of many particles. 

“3rd. That the particles when polarised are in a forced state, and 
tend to return to their normal or natural condition. 

“4th. That being, as wholes, conductors, they can readily be 
charged either bodily or polarly. 

“5th. That particles which, being contiguous, are in in the line 
of inductive action, can communicate or transfer their polar forces 
one to another more or less readily. 

“6th. That those doing so less readily require the polar forces to 
be raised to a higher degree before this transference or communica- 
tion takes place. 

“7th. That the ready communication of forces between con- 
tiguous particles constitutes conduction, and the difficult communi- 
cation insulation; conductors and insulators being bodies whose 
particles naturally possess the property of communicating their 
forces easily, or Zith difficulty, and bodies having these differences 
as they have differences of any other natural property. 

“8th. ‘That ordinary induction is the effect resulting from the 
action of matter charged with excited or free electricity upon 
insulating matter, tending to produce in it an equal amount of the 
contrary state. 

“9th. That it can do this only by polarising the particles con- 
tiguous to it, which perform the same office to the next, and these 
again to those beyond; and that thus the action is propagated from 
the excited body to the next conducting mass, and these render the 
contrary force evident in consequence of the effect of communication 
which supervenes in the conducting mass upon the polarisation of 
the particles of that body. 

“10th. That, therefore, induction can only take place through 
insulators; that induction is insulation, it being the necessary 
state of the particles, and the mode in which the influence of 
poe forces is transferred or transmitted across such insulating 
media. 

To determine for myself the law which induction obeys, in 
conjunction with my brother, C. John Varley, I have tried some 
experiments. 

fhe principle upon which these were based was that of the dual 
character of electricity, and the fact established by Dr. Faraday, 
that all statical charge is sustained solely and entirely by 
induction. 

In bodies in their normal condition, the opposite forces or elec- 
tricities being balanced and united, no attraction for neighbouring 
particles exists, but when these forces are separated, as in the case of 
a Leyden jar, the attraction which a given quantity of electricity 
exerts for the similar amount of negative on the opposite coating, 
will be less in proportion to some law as the thickness of the 
di-electric intervening is increased. 

It was therefore assumed that the amount of free attraction 
under these circumstances, or more correctly the amount of induc- 
tion which would be thrown upon neighbouring bodies, would 
increase inversely as the attraction between the opposite coatings 
diminished. 

The apparatus made use of was constituted in the following 
way :— 

glass pillar, varnished, for better insulation, was mounted upon 
a board. On the top of this a brass plate was attached, and upon 
this plate the dielectric to be examined was laid. Over the 
di-electric another brass plate was then placed. 

A Leyden arrangement was thus constructed, the upper and 
lower brass plates representing the inner and outer coatings of an 
ordinary Leyden jar. 

A brass ball, suspended from a balance which had an adjusting 
arrangement, so that it could be raised or lowered, hung over the 
upper metal plate at a short distance from it. 

The modus operandi was as follows :— 

The upper brass plate was connected to the earth, and a series of 
sparks, through the medium of a sliding rod kept at a fixed 
distance from the prime conductors of a frictional machine, thrown 
into the lower brass plate of the Leyden arrangements, or the 
prime conductor was kept fully charged, and a carrier ball attached 
to a long glass rod was made use of to measure out definite 
quantities of electricity. 

The room in which the experiments were performed was heated 
with a stove, and the dryness of the atmosphere indicated by a 
hygrometer, so that the insulation might be as perfect as possible. 

When a certain number of sparks had been thrown into the lower 
brass plate, the upper brass plate was disconnected from the earth, 
and the lower one atached to the balance, and if the tension of the 
charge was sufficient, the brass ball suspended from the balance was 
attracted down, and discharge ensued. The experiment was repeated 
again and again, and the number of sparks requisite to just attract 
the ball down, noted. 

Glass plates were the dielectric employed, and the experiment was 
tried first with one plate, then with two, and then with three plates 
of glass between the upper and lower brass plates, the brass ball 
suspended from the balance being kept always at a certain fixed 
distance from the upper brass plate. 

The results obtained from a numerous series of experiments were 
—that when two plates of glass were placed between the brass 
plates, only half the number of sparks which were required to raise 
the tension of charge sufficiently to cause discharge when one plate 
of glass ——— the brass Sete was requisite, and when three 
plates of glass divided the upper and lower brass plates, then a third 
of the number of sparks raised the charge to the same degree of 
tension, showing that through flat plates of glass, induction decreases 
in the inverse proportion to the thickness of the dielectric, that is to 
say, if the induction through 1 be 12, through 2 it will be 6, through 
3—4, and so on. 

In the case of a gutta-percha covered wire, it was anticipated that 
as when the thickness of the gutta-percha is increased, the outer 
surface increases at the same time, the decrease of induction con- 
sequent on the increased thickness of the insulating material would 
not be inversely proportionate to the depths of the gutta-percha, but 
would follow some other law. 

To put this to the test, a series of Leyden arrangements were con- 
structed in the following way :—Three pieces of tube, of half an inch 
internal diameter, and 2 ft. 6 in. long, were placed in the centre of 
tubes of 2 ft. long, the internal diameters of which were 1 in., 1} in. 
and 2 in., and the space between the inner and outer tubes filled with 
melted resin (Figs. 1, 2, 3).5 
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By this means three Leyden arrangements, with a uniform internal 
surface, but whose insulating material varied in thickness in the 
proportion of 1, 2, and 3 were constructed, and the same process as 
that already described with the flat plates was repeated. 

The results obtained are shown in the annexed table. 











Diameter of | Thickness of | Diameter of Inductive Force. 
Inner Tube. Insulation. | Outer Tube. pinata 

10 | 5 20 | 22 

10 | 10 30 15°5 

10 | 15 ae 40 es 15 


These results were very constant, but as resin was the only 
dielectric employed, the experiment requires repeating with other 
dielectrics, for there is reason to believe that with glass at least the 
decrease in induction consequent on an increased thickness of the 
dielectric would be somewhat greater than that indicated in the 
above table. 
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The reasons for this belief are the following :—When a galvanic 
battery is connected with the inner and outer coatings of a Leyden 
arrangement, induction will take place through the dielectric, and 
if the surfaces of the two coatings are equal, then the force will be 
equally divided over them; that is to say, if the battery force be 
100, the tension of the charge will be 50, and that on the other will 
be 50 als» = 100. 

Let the surface of the outer coating be supposed to be infinite in 
extent, then the tension of the charge on the inner coating will 
approach infinitely near to 100, and the tension of the charge on the 
outer coating will be almost nil. An example of this we have 
when the earth represents one of the coatings of a Leyden arrange- 
ment; and this is the case in the prime conductor of a frictional 
machine, and also in the suspended wire of a telegraphic circuit; in 
these two examples the prime conductor of the machine and the 
wire of the telegraphic circuit represent the one coating, the air the 
dielectric, and the earth the other coating. 

Now, consider a case where the outer surface is double that of the 
inner one, the tension of the charge on the inner coating will then 
be double that of the outer; an example of this we have in the 
above table, where the inner surface is 10, the thickness of the insu- 
lation 5, which may here be regarded as unity, and the outer surface 
20—the battery force being 100. Divide this into three parts, and 
we get 33}. Give two parts for the tension of the charge on the 
inner coating, and one part for the tension of the charge on the 
outer coating, then we shall have for the tension of the inner surface, 
664 ; for the outer surface, 334 = 100 when united. 

Now, consider the third example in the above table. Inner surface 
10, thickness of insulation 15, outer surface 40, or quadruple that of 
the inner surface. In this case the tension of charge on the inner 
surface will be four times that of the charge on the outer surface. 
In other words, the tension of the charge on the smaller surface will 
be 80, and that of the outer surface 20, the united tensions equalling 
100; but the thickness of the insulation is 15, or three times that of 
the first example; and it has been shown that induction decreases in 
the inverse proportion to the thickness of the insulating material ; 
we shall therefore have to divide by 3, and this will give 26-3 for the 
tension of the charge on the inner surface. 

In the first example it has been shown that if the force be 100, the 
tension of the charge on the inner surface will be 664, which, to avoid 
fractions, we may regard as 67. In the actual experiment the 
inductive force measured was 22; 67, therefore, represents 22, and as 
67 is to 22, so should 26-6 be to the amount of force which would be 
expected to be obtained in the last example; this, when calculated 
by a simple Rule of Three sum, gives 8°8 for the amount of inductive 
force. In the actual experiment the force obtained was 11°5, a 
result, therefore, sufficiently near to warrant further investigation to 
ascertain whether the law which would seem to be indicated is cor- 
rect, and whether it holds good with any other dielectric, such as 
glass, in which case the cause of the discrepancy, when resin is the 
dielectric employed, should be sought for. 

I now proceed to conduction. 

The law which governs the conduction of electricity has been very 
accurately ascertained, and would seem to follow the same law as 
induction, that is to say, if the sectional area be uniform throughout, 
the resistance which a conductor will oppose to the passage of a 
current will be directly relative to its length; or, the length of 
the conductor being determined, the resistance will be relative to its 
sectional area. In other words, a wire one mile long will oppose 
half the resistance of that which will be opposed by a similar wire 
two miles long; and two wires, each two miles long, placed side by 
side, which is the same thing as one of twice the sectional area, will 
oppose exactly the same resistance as a single wire one mile long. 

he next thing to be considered is the part which the quantity and 
intensity of electric currents play in electric phenomena. 

The amount of force developed by an electric current, whether it 
be the deflection of a needle, the attraction of an armature in an 
electro-magnet, or the decomposition of water, is always relative to 
the dynamic quantity flowing. 

This fact has been well established, and the difference between 
quantity and intensity accurately defined ; yet still, in practice, there 
is a want of clear comprehension of the relationship of those terms. 

Let a battery—say of ten pairs of elements, with 10 in. of surface 

in each cell—be joined through a circuit perfectly insulated, and 
opposing very great resistance to the passage of the current; and the 
amount of force—or, in other words, the dynamic quantity of elec- 
tricity flowing—be weighed off by a magnetometer, and noted down. 
If, now, this battery be disconnected, and another of the same 
number of elements, but with twice the surface, be connected in its 
place, practically no more will be found to be flowing through the 
circuit than in the former case—the resistance which the wire 
opposes measuring out the quantity passing somewhat in the same 
way as the height of the column, and not the quantity of water in a 
cistern, regulates the rate at which it flows from an orifice inserted 
in it. 
; Let the series be increased, and more will be urged through ; and, 
if the number of cells be sufficiently numerous for practical purposes, 
the same dynamic quantity as a single cell would generate through 
a circuit of no resistance, will be found to be flowing. 

In theory this point can only be approached; for the resistance of 
the wire can never be completely overcome. In theory, also, when 
the number of elements is not increased, the larger the surface the 
greater will be the dynamic quantity flowing; for the tension of the 
current is lowered in proportion to the amount of electricity flowing 
out of the battery ; and when drawing from a larger reservoir, which 
batteries of greater surfaces may be compared to, this same amount 
will not lower so much the general tension; consequently there will 

more intensity to urge the current through. But to return to 
practice. If the number of cells has been sufficiently extended so as 
to generate the same dynamic quantity as a single cell does through 
a circuit of nominally no resistance, a further addition to the series 
will not be attended with any beneficial effect, for there is already 
power enough to urge through all the electricity the battery is 
capable of generating ; and the force developed is distinctly relative 
to the dynamic quantity flowing. Tension is only the medium by 
means of which this dynamic quantity is forced through the circuit. 

It will be as well, perhaps, to define more precisely what is wished 
to be understood by the term resistance. When it is said that one 
circuit opposes twice the resistance of another, it is meant that the 
same tension of current will force half the dynamic quantity only 
through this circuit that it would through one opposing half the 
resistance ; it follows that a given length of wire opposes the same re- 
sistance to half the dynamicquantity of electricity that half this length 
of wire does to double the dynamic quantity, and hence all circuits 
oppose to an infinitely small quantity of electricity an infinitely small 
amount of resistance. 

The way in which quantity and intensity affect practical tele- 
graphing has next to be considered, and whether there be any 
advantage in employing comparatively large over smaller dynamic 
quantities of electricity. 

It may be generally stated that when the insulation is very perfect 
there is no great difficulty in working with minimum quantities ; 
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but when the insulation is imperfect, larger dynamic quantities hold 
out a better prospect of working cage 3 : 

en a current is flowing through a circuit which offers, practi- 
cally speaking, no resistance, let the cells of the battery be ever so 





numerous, it will possess no intensity worth noticing, for, as there is 
no resistance op to the force resident in the battery, the intensity 
is not brought into play. It is something like a powerful engine 
raising a light weight—the force is latent, but not brought into 
action. 

Let the battery, however, be connected through a circuit opy 
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considerable resistance ; its intensity will then be developed. 

Let A B in the diagram (Fig. 4) represent a circuit which fulfils 
these conditions, one end of the wire dipping into the earth in the 
usual way, and the other connected with the copper pole of a battery 
composed of a numerous series of elements possessing very little 
surface, and, consequently, capable of generating only a small 
dynamic quantity of electricity, and let the circuit be completed by 
connecting the zinc pole to the earth. 

The current will tiow from the copper pole through the wire, thence 
to the earth, and back to the battery, and its working intensity will 
be dependent on the resistance which the circuit opposes, and can be 
measured in the following mariner :— : 

Let another battery, but with a much smaller number of elements, 
be connected side by side with the larger battery to this wire, the 
zine pole being connected to the earth and the copper to the wire, 
and introduce galvanometers in the circuit, between the large battery 
and the wire and between the small battery and the wire, so as to 
indicate the direction in which the currents are flowing. 

Both batteries will desire to send a current through the circuit in 
the same way, but should the small battery oppose much less re- 
sistance to the passage of a current through itvelf than is opposed 
by the long wire, then the greater quantity of electricity generated 
by the large battery will pass that way in preference to through the 
wire, and paralyse the action of the smaller battery; but if cell 
after cell be added to this little battery, when its intensity becomes 
greater than the resistance of the wire, a current will tow from it 
also in the same direction as that from the large battery through the 
wire, and the number of cells requisite just to do this will be an 
exact measure of the working intensity of the current. 

Let the case now be considered where the insulation is not perfect; 
if there be sufficient leakage to let the small dynamic quantity, 
which the battery can only generate, escape on the road, no appre- 
ciable amount will reach the further end, the tension of the current 
will be lowered, and a less number of cells in the little battery will 
now be found to balance it. 

Adding to the number of these small pairs of elements will not 
give any appreciable assistance, but let the surface in each of the 
cells of the larger battery be increased so that a greater quantity 
may be generated than can escape through the leaks, represented in 
the diagram by the dotted lines, an appreciable amount will then 
reach the further extremity, and the telegraph instrument be ren- 
dered active. In such a case as this, adding quantity will raise the 
working intensity of the current, whilst increasing the intensity of 
the battery alone will scarcely affect it. 

In some experiments tried. by my brother Cromwell Varley, and 
myself, on long leaky circuits, increasing the surface of the batteries 
alone, without adding to the series, raised the detlection on the gal- 
vanometer from 22 deg. to 53 deg.; and the last intelligible words 
uttered by the Atlantic cable, “ Daniells, now in circuit,” is a further 
testimony of the correctness of what has just been advanced. 

The correctness of considering the inductive phenomena which 
manifest themselves in subterranean and submarine circuits, as a 
new fact suddenly brought to light, has been called in question in 
the early portion of this paper; a few words on its history will 
therefore not be out of place, before considering the way in which it 
affects telegraphing. 

In 1838, Dr. Faraday pointed out the conditions which would 
cause the retardation of an electric impulse in its passage through a 
conductor. 

In 1848, the electric telegraph was in actual operation. The 
method adopted at that time for the insulation of the wires passing 
through towns was to enclose a number of cotton covered wires in 
a leaden tube, and fill up the hollow with a mixture of resin and 
Stockholm tar. 

Reasoning on Dr. Faraday’s observations, my brother, Cromwell 
Varley, was led to think that such circuits possessed conditions 
favourable for induction to manifest itself; he therefore searched for 
it, and succeeded in obtaining indications of induction. 

In 1849, gutta-percha had been introduced, and as the insulation 
in gutta-percha covered wires was much more perfect than in the cot- 
ton covered ones enclosed in leaden tubes, induction manifested itself 
much more strikingly, and my brother made use of from that time 
as a more searching test of the perfection of the insulation than the 
deflection of a galvanometer, the capability of the wire to retain for 
a certain period the induced charge, and he stood alone for some time 
in making use of this test, others not having faith in it at that 
period, and in the same year he obtained indications of induction in 
an overground circuit. 

In the latter end of the year 1851 my brother was enabled to 
experiment upon a —— of ten miles of gutta-percha covered wire. 
At these experiments I assisted, and the conclusion he arrived at 
was, that if gutta-percha covered wires were employed for cir- 
cuits of any length, as was at that time proposed, induction would 
manifest itself so powerfully as to offer serious obstacles to tele- 
graphing with the apparatus then in use, the truth of which pre- 
diction was subsequently veritied. In Prussia, however, as early as 
1850, Mr. W. Siemens had employed gutta-percha covered wires for 
circuits of considerable lengths, and encountered the inductive phe- 
nomena, an account and explanation of which he published during 
that year. 

This fact was not known on this side of the channel until after 
gutta-percha covered wires throughout the whole lengths of the cir- 
— also employed in this country, and that was in the year 

To Dr, Faraday, however, is due the whole credit in this matter, 
and I have only alluded to its telegraphic history, as I cannot help 
feeling it as a sort of reproach to practical electricians that it should 
go forth that induction, which was manifesting itself step by step 
before their eyes, came suddenly and unexpectedly upon them. The 
following extract from Dr. Faraday’s researches of 1838 is so in- 
structive, and teaches such a valuable lesson, that I cannot refrain 
from quoting it. Alluding to Professor Wheatstone’s well known 
experiment, he says:—“ If the two ends of the wire were imme- 
diately connected with two large insulated metallic surfaces exposed 
to the air, so that the primary act of induction, after making con- 
tact for discharge, might be in part removed from the internal 
portion of the wire at the first instant, and disposed for the moment 
on its surface, jointly with the air and surrounding conductors ; 
then, I venture to anticipate, the middle spark would be more re- 
tarded than before, and if these two plates were the inner and outer 
coatings of a large jar or Leyden battery, then the retardation of 
that spark would be still greater.” 

Previous to the first — to submer; 
series of experiments were un 
trician, and the result published. 

These experiments having been tried, at the expense of much 
capital, and with opportunities which never before presented them- 
selves, are too important not to be noticed, though it is believed that 
the author of them has lately had reasons to modify some of his 
conclusions. 

The chief results published were these :— 

1. That no adequate result is obtained by increasing the sectional 
area of the conductor; that, in fact, in the case of a submarine cir- 
cuit, a small wire will transmit signals more rapidly than a larger 


» the Atlantic cable, a 
rtaken by the company’s late elec- 


one. 

2. That an insulated submarine wire conducts according to a dif- 
ferent law to that of a sus circuit. 

3. That the rate at which a voltaic signal travels is not affected by 
the intensity of the battery. 

4. That magneto-electric induced currents have the property of 
travelling in the first place faster than voltaic ones ; and, unlike 
voltaic currents, when their intensity is increased their rapidity of 
travelling is increased also. 
(To be continued.) 








q , “Certain improvements in the preparation of 
leather in combination with india-rubber and other materials, for the 
manufacturing of hose pipes and other purposes where leather is required 
to be impervious to water, steam, or Irost,"”—/etition recorded 16th December, 


460. Tuomas Earnie, Clapham, Surrey, ‘‘ Improved apparatus for convey- 
ing signals to railway trains in motion.” 

462. WittutaM Basrorp, Burslem Staffordshire, “ Impr in the 
method of, and means for, drying bricks and tiles preparatory to their 
being burnt, and also in the construction of kilns or ovens for burning 
such bricks, tiles, pipes, pottery, or earthenware, and in the mode of 
charging or placing these said articles therein to be burnt or fired, and 
also in certain appliances for regulating the heat therein.”—/etitions re- 
corded 19th February, 1859. 

516. George Pxrover, Wilmington-square, Clerkenwell, London, “An 
improved optical instrument, being an improvement upon the kalei- 
doscope.”— Petition recorded 25th February, 1359. 

600. James Kine and ALrrep Wivcock, Moss Mill, near Rochdale, Lanca- 
shire, ‘Improvements in certain parts of machines used in preparing, 
spinning, and doubling cotton and other fibrous materials.” 

602. WiuuiaM Hatupay, Wakefield, Yorkshire, ‘ Improvements in appara- 
tus for preventing smoke and economising fuel.” 

604. Coantes MiLLs, High-street, Camden Town, London, “ Improve- 
ments in the action of pianofortes.” 

606. Eowarp Dsang, Arthur-street East, London Bridge, London, “ Im- 
provements in apparatus for the transmission of gas and other fluids.” 

608. Bennett MITCHELL BELLING, Queen's-road, Bayswater, Middlesex, ** An 
improved apparatus for hardening india-rubber for the bases of teeth.”"— 
Petitions recorded 8th March, 1859. 

610. JouN ALLIN WitLiams, Baydon, Wiltshire, “ Improvements in machi- 
nery or apparatus for culti i land hy steam power,” 

612. Joun Rowinson Nicnouson, Redditch, Worcestershire, “New or im- 
proved machinery to be used in the manufacture of needles, a part or 
parts of which said machinery may also be used for pointing pins and 
other like articles.” 

614. Groner Core Prance, Cyfarthfa, Glamorganshire, “‘ An improvement 
in cornets, trumpets, trombones, and other like wind instruments.” 

618. WiLu1aM Epwarv Newron, Chancery-lane, London, ** Improvements in 
billiard tables,’—A communication from abroad by Abraham Bassford, 
New York.— Petitions recorded 9th March, 1859, 

620, Joux Cowpgry Martin, High-street, Barnes, Surrey, “‘ An improve- 
ment in the manufacture of cannon and small fire-arms, and of projectiles 
to be used with the same.” 

622. Ricuarp Freperick Woopwarp, Birmingham, Warwickshire, “ An 
improvement or improvements in the manufacture of certain kinds of 
= beams and fittings used therewith,”—/etitions recorded 10th March, 

859. 

624. James Henry Burton, Enfield Lock, Middlesex, ‘ An improvement 
in breech-loading fire-arms.” 

630. ALFRED Vincent Nswron, Chancery-lane, London, “An improved 
construction of steam engine, applicable also to the raising of water.”—A 
communication from Samuel Husse, U.S. — Petitions recorded 11th 
March, 1859. 

632. Witttam Epwarp Newrox, Chancery-lane, London, ‘An improve- 
ment in endless chain propellers for boats and other vessels.”—A commu- 
nication from Anson Wolcott, New York. 

638. Ricuarp ALLison, Birmingham, Warwickshire, ‘‘ Improvements in 
apparatuses for boring and sinking.”— Petitions recorded 12th March, 1859. 

6”. Rictianp WALLER, Baker-street, Portman-square, London, “ Im- 
provements in joining leather, flexible and textile materials, for the 
production of boots and shoes, and articles of the like description, and 
harness, strapping bags, sails, tent-covers, portmanteaus, and such 
other articles, together with machinery and apparatus for that purpose.” 

642, ALFRED TyLox, Warwick-lane, Newgate-street, London, ‘ Improve- 
ments in apparatus for regulating the supply of water to water-closets, 
and other vessels.” 

644. Davip Joy, Leeds, Yorkshire, ‘‘ Improvements in hydraulic engines 
and meters,” 

646. Epwin Situ, Dudley Port, Staffordshire, ‘‘ Improvements in treating 
or preparing furnaces used in the manufacture of iron.” 

648. Joun Samuget Dawes, Smethwick House, near Birmingham, Warwick- 
shire, ‘* A new or improved method, or bination of arrang for 
the better securing and collecting of night-soil or town manure, and ren- 
dering it more valuable for agricultural purposes.”—Petitions recorded 14th 
March, 1859, 

650, Cuartes Desurmont, Seclin, France, and Cuaries GouDEAU, Alost, 
Belgium, “ Certain improvements in looms for weaving.” 

652. CHaRLes Rircuiz, Strand, London, “ Improvements in calculating 
machines.” 

654. Bensamin Riper, Red Cross-street, Boro’, Surrey, ‘‘ Improvements in 
hats, caps, and other coverings for the head, and in the apparatus used 
for the manufacture of such articles.”—/etitions recorded 15th March, 
1859. 

655. Joun Dixon and Rosert Cuayton, Bradford, Yorkshire, ‘* Improve- 
ments in rolling iron and steel for manufacturing railway wheels and for 
other purposes,” 

657. WiLttaM Ronerrson and James GuTmeie OrcHar, Dundee, For- 
farshire, N.B., “‘ Improvements in weaving.” 

659, JAMES PaRkER, Claremont Cottage, Lilford-road, Camberwell, Surrey, 
“* Improvements in lever sails, and in submerged feathering propellers.” 
661. Francis Morpan, Goswell-road, London, ‘A means of keeping a 
stopper connected with a bottle, jar, or such like receptacle, when 

removed from the mouth thereof.” 

663. James FuLLER, Reading, Berkshire, “‘ Improvements in churns.” 

665, Joseru Micueu-Denys, South-street, Finsbury, London, ‘* Certain im- 
provements in the construction of railway crossiugs.” 

669. George HAMILTON, St. Martin s-le-Grand, and WILLIAM Henry Nasi, 
Poplar, Middlesex, *‘ Improvements in tumbler or lever locks, and in 
keys for such and other locks.” 

671. Tuomas Witutam Mivurr, H.M.’s Dockyard, Portsmouth, “ Improve- 
ments in blocking or securing ships and other vessels whilst being 
removed, examined, or repaired.” — Petitions recorded 16th March, 1859. 

673. CHARLES Gaknett, Cleckheaton, Yorkshire, “‘ Improvements in ma- 
chinery for ginning cotton, and for cleaning cotton and certain other 
fibrous materials,” 

675. Epwarp Tuomas Huaues, Chancery-lane, London, ‘* Improvements in 
machinery or apparatus for crushing sugar-canes and other materials "— 
A communication from St. Jean Thertse, Lamentin, Martinique. 

677. THOMAS SKELTON, Plaistow, Essex, “‘ lmprovements in steering ap- 

tus.” 

679. Pu. Lanocuerre, sen., Paris, “ Impr ts in 1 
brewing.” ’ 

681. ARTHUR WanrwyeR, Threadneedle-street, London, and WittIaM Henry 
Tootn, Sumuer-street, Southwark, Surrey, ‘* Improvements in the manu- 
facture of iron.”—Vetiions recorded 17th March, 1359. 

683. Wittiam Cook, Kingston-upon-Hull, “* A smoke consumer.” 

685. Sir WILLIAM Geor@® ARMSTRONG, Newcastle-upon-Tyne, Northumber- 
land, “‘ Improvements in the means of igniting explosive projectiles,” 
687. JouNn MoLeswortu, Rochdale, Lancashire, ** An improvement in tele- 
graphic ication,”—A ication from Frederick Newton 

Gisborne and Francis O. J. Smith, Boston, U.S. : 

689. Joun Huvks and Georex W814, Birmingham, Warwickshire, “ A new 
or improved penholder.” 

691. Ropert Musuexr, Coleford, Gloucestershire, “ An improvement in the 
manufacture of cast steei ” 

693. CuanLes Lampert, Sunk Island, Yorkshire, ‘‘ Improvements in corn 
and seed drills.”—FPetitions recorded 18th March, 1859. 

695, Tuomas ALLEN, Waingate, Sheffield, Yorkshire, ‘‘ Improvements in 
petticoats.” 

697. EomuNnp Leoro.d Benzon, Sheffield, Yorkshire, “‘ An improvement in 
the casting of steel.”—A communication from Ewald Riepe, Pau, France, 

699, Henry Wurraker, Newman-street, London, ‘* A new musical instru- 
ment, to be called ‘The Cherubine Minor.’ ” 

701. Winttam Haten, Reddish, Lancashire, ‘* An improved manufacture of 
paper, to be employed for the purposes of packing and other similar 

ses.” 














y for 





uses. 

703, Ropert Musnet, Coleford, Gloucestershire, “An improvement or 
improvements in the manufacture of cast steel.” 

705. ALFRED Vincent Newrtox, Chancery-lane, London, “ Improvements in 
wropelling vessels.”—A communication from Theodore W. Phinney, 
I wee, Rhode Island.— Petitions recorded 19th March, 1859. 

707. Witttam Haooert, Sherborne, Dorsetshire, ** An improved method of 
treating metals and other materials to increase their strength. 

709. WitLiaM Hupson and Curgistorpuzr Catiow, Burnley, Lancashire, 
“Certain improvements in looms for a 

711. George Ferouson, Strand, London, “ The combination and ,applica- 
tion of certain materials for the destruction of insects and vermin. 

713. SicisMony Leont, St. Paul-street, London, “ Improvements in the 
manufacture of useful and ornamental articles, surfaces, and works, parts 
of articles and parts of 'y or apparatus, from tale and other 
silicates of magnesia, and from the same combined with other sub- 
stances.” 

715. Groroz Greoo, Sheffield, Yorkshire, ‘‘ Improvements in currying or 
manufacturing leather.” - 

771. Witttam Ruopes, Waile-street, Thornton-road, Bradford, Yorkshire, 
“Certain improvements in fire-proof safes.”"—Petitions recorded 21st March, 
1859, 
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719. Joun Davis, Frith-street, Soho, London, “‘Improvements in musical 
instruments.” 

721. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “ An im- 
proved apparatus for stretching and polishing silk thread.”—A communi- 
cation from Messrs. Lyonnet and Prenat, St. Etienne, France. 

723. Freperick AsHrorp, Commercial-road East, London, ‘ Improved 
means of fastening and securing treasure or bullion cases.” 

725. Epwarp Maynarp, Washington, Columbia, U.S., “‘ Improving breech- 
loading fire-arms.” ; 
729. Sir Perer FAIRBAIRN and Rosert Newton, Leeds, Yorkshire, 
“Straightening and separating the fibres of silk waste, and laying them 

in parallel lengths preparatory to combing or dressing.” 

731. RICHARD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in fire-arms and ordnance, and in projectiles and apparatus to be employed 
therewith.”—A communication from Charles Rochaz, Paris. 

733, Cuar.es A. Watkins, Greek-street, Soho-square, London, ‘‘ Improve- 
ments in the manufacture of brushes.”—Petitious recorded 22nd March, 
1859. 





Invention protected for Six Months by the Deposit of a Complete 
Specification. 

780. WILLIAM Mossman, Cumming-street, Pentonville, London, ‘ Improve- 
ments in machinery applied to embossing or cutting presses, for the 
better and more expeditious manner of manufacturing ornamental cut out 
and embossed work in paper, leather, parchment, cloth, foil, and other 
materials. "—Deposited and recorded 29th March, 1859. 





Patents on which the Stamp Duty of £50 has been Paid. 

786. Joun Gray, Peckham, Surrey. — Dated Ist April, 1856. 

923. Winttam §=TyTHERLEIGH, Birmingham, Warwickshire.—Dated 18th 
April, 1856. 

770. BENJAMIN LOOKER, jun., Kingston-upon-Thames, Surrey.— Dated 31st 
March, 1856. 

902. WiLuiaM FULLER, Jermyn-street, London.—Dated 15th April, 1856. 

908. AL¥YKED VINCENT Ngewron, Chancery-lane, London.—Dated 16th April, 
1856. 

1024, Josrpu Riesy, Ashton-under-Lyne, Lancashire.—Dated 30th April, 
1856 


a. 

801. James SAMUKL, Great George-street, Westminster, and Joun NicHoL- 
son, Bow, Middlesex.— Dated znd April, 1856. 

818. CHakLes WILLIAM Ramin, Denbigh-street, Pimlico, Middlesex.—Dated 
4th April, 1856. 

883. Freperick Guorae Unprruay, Wells-street, Gray’s-inn-road, London. 
—Dated 5th April, 1856. 

820. Josep GILBERT MaAntiEN, Essex-street, Strand, London,—Dated 4th 
April, 1856. 

827. JULIAN Bernagp, Albany, Piccadilly, London.— Dated 5th April, 
1856. 








838. Joun Leiau, Manchester, Lancashire.—Dated 7th April, 1856. 

915. Henry Youna Darracorr Scorr, Brompton Barracks, Chatham, 
Kent.—Dated 17th April, 1856. 

989. FRANK WILLIAM BLAckeT, West Smithfield, London,— Dated 24th 
April, 1856. 








Notices to Proceed. 

2678. Freverick HerRseRT MABERLY, Stowmarket, Suffolk, “ Improvements | 
in candlesticks.” | 
2680. Freverick Loos, Mercer-street, Long Acre, London, “‘ Improvements | 
in gas regulators.”—/’etitions recorded 25th November, 1858. | 
2696. Joun Ramssorrom, Accrington, Lancashire, ‘* Improvements in ma- | 
chinery or apparatus applicable to water meters, and to indicating and | 
regulating the flow and pressure of fluids generally, and in obtaining mo- 

| 

| 





tive power from the same. 

2702. Guorak BowbEeN Sanvper, High Holborn, London, ‘* Improvements 
in jugs.” 

2704. Squire Diaatx, Radcliffe, Lancashire, ‘‘ Improvements in pattern | 
chains or other such apparatus used in weaving.”—VPetitious recorded 27th | 
November, 1858, } 

2706. Louis ANTOINE Possoz, Rue Neuve St. Augustine, Paris, ‘‘ Manu- 
facturing alkalies and obtaining simultaneously other chemical products.” 

2712. Gronak Haprikip, Carlisle, Cumberland, ‘ Improvements in the con- 
struction of carboys, barrels, and other vessels of cap: A 

2716. Wittiam ARTHUR Henry, Sheffield, Yorkshire, Improvements in 
machinery or apparatus for attaching the soles and heels of boots and 
shoes to the upper leathers, and in the fastenings employed for that 
purpose,” 

2723. Danie. Evans, Chobham Cottages, New Town, Stratford Essex, and 
George JON Charlotte-place, Upper Kennington-lane, Surrey, “ Im- 
provements in pumps and water gauges.” — Petitions recorded 29th Noveim- 
ber, 1858. 

2729. Joun Tuow and THomMas Mircurson HALL, Preston, Lancashire, 
“ Preventing the fusion of the fire-bars in locomotive or other furnaces.” 

2731. Gorriiss Boccius, Totnes, Devonshire, ** lLmprovements in the con- 
struction of furnaces.”—/etitions recorded 30th November, 1858 

2742. JAMES SAMUEL, Great George-street, Westminster, and Joun Nicon- 
80N, Wellington-street, Bromley, Middlesex, ‘* Improvements in, and in 
connection with, marine and other steam engines.” 

2743. Esenezer Viney, Cornhill, London, ‘An improvement in the con 
struction of portmanteaus, desks, dressing-cases, despatch-boxes, and 
other like articles.” 

2752. Joun Lewis, Elizabeth, Essex, New Jersey, U.S., “* Improvements in 
means for attaching sails to the yards of ships or vessels.”— Petitions re- 
corded lat December, 13858, 

2758. Jaconus Tyssen, Rotterdam, Holland, “ Improvements in obtaining 

and applying motive power.” —Vetition recorded 2ud December, 1853. 

2770. Henry Pevan, Shrewsbury, Salop, “‘ New or improved machines for 
effecting or facilitating arithmetical operations.”—/'ition recorded 3rd 
December, 1858, 

2773. Lawrence Woop Fiercuer, Bleaklow, near Bury, Lancashire, “ Im- 
provements in the construction of electric telegraph cables.” 

2779. JEAN Baptiste ANTOINK MONNIER, Nemours (Seine et Marne), France, 
* Improvements in actuating railway brakes,” — Petitions recorded 4th 
December, 1858. 

2700 Jamns Muik, Glasgow, Lanarkshire, Francis Murr, Paisley, Ren- 
frewshire, N.B., “ Improvements in ornamental or colour printing.” 

2705. Freperick WILLIAM FiLercurr, Erdington, near Birmingham, War- 
wickshire, *‘ lmprovements in bolts for securing doors, and for other 
similar purposes.’’— Petitions recorded Gt December, U6 

2830. ErieNNE Lec Pensuete, Dunkirk, France, “Improvements in 
apparatus for driving or for drawing up piles by stean.”—Petition re- 
corded 9th December, 1358. 

3874. Caartes Faeperic Vassexor, Essex-street, Strand, London, “ An 
improved pendulum governor for regulating the supply of steam to the 
cylinders of marine engines.”"—A communication from Mr, Billotet, Mar- 
seilles, France—Petition recorded 15th December, 1853. 

18. Isaac Woop, Charing Cross, London, ‘** Improvements in cutting and 
finishing corks, and in machinery used for such purposes,”—A communi- 
cation from Henry F, Cox and Alexander Millar, New York. — Petition re- 
corded lst January, 1859. 

86. Ronert Hawrnorn and WinuiAM Hawriorn, Neweastle-upon-Tyne, 
“Improvements in apparatus for promoting combustion, and preventing 
smoke in coal-burning locomotives, and other steam-boiler furnaces.”— 
Petition recorded th January, 1859. 

284. Ricuarp Nerpuam, Dukintield, Cheshire, ‘* An improved wa er-gauge 
for steam boilers.” 

289. RIchaRD ARCHIBALD BROOMAN, Flect-strect, London, * Lmprovements 
in sewing machines.”— A communication from J, P. Pirsson, New York. — 
Petitions recorded 1st February, 1859, 

446. Tomas Carrevi, Euston-square, London. * Improvements in treating 
and purifying gutta-percha, "— Petition recorded Lith February, 1859 

491. WILLIAM Asuton, Heaton Norris, Lancashire, ** Improvements in gas 
regulators. ”"—Prtition rd Fevruary, 1859. 

546. Joun Tuomson Carter, Belfast, Antrim, ‘* Improvements in machi- 
nery for crushing, bruising, and preparing flax, hemp, and other fibrous 
materials requiring such treatment.”— Petition recorded 2nd March, 1859, 

577. CHARLES Rorerk MEAD, Great Dover-street, Southwark, Surrey, ** lm- 
provements in water gas meters.”—Pelition recorded 4th Maveh, 1859. 

592. Wittim Pater, Long Eaton, Derbyshire, ‘‘An improved railway 
carriage brake aud coupling apparatus connected therewith.” —/ctition re- 
corded 7th March, 1859. 

613. Joun Erwoor, Goswell-street, Clerkenwell, London, and Josrru 
SKERTCHLY, Ashby-de-la-Zouch, Leicestershire, ** lmprovements in the 
manufacture of glass, sand, and emery papers and cloths, and other 
similar articles used for like purposes.” 

615. JoHN Scorr RusseuL, Great George-street, Westminster, ‘ Improve- 
ments in building ships and other vessels.” — Petitions recorded 9th Murch, 
1 
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630. ALFRED Vincent Newton, Chancery-lane, London, “An improved 
construction of steam engine, applicable also to the raising of water.”—A 
communication from Samuel Huse, United States.— Petition recorded Lith 
March, 1859, 

639. James Maonas, Linlithgow, N.B., ‘ Improvements in telegraphing 
or signalling apparatus,” — Petition recorded 12th March, 1859. 

642, Aurrep TyLor, Warwick-lane, Newgate-street, London, ‘‘ Improve- 
ments in apparatus for regulating the supply of water wo water-closets 
and other vessels.” — Petition recorded 14th March, 1859, 

705. ALFRED ViNcENT Newron, Chancery-lane, London, ‘“ Improvements 
in propelling vessels.”"—A communication from Theodore W. Phinney, 


729. Sir Perer FAarrpaiRN and Rogert Newton, Leeds, Yorkshire, 
“Straightening and separating the fibres of silk waste, and laying them 
in parajjel lengths preparatory to combing or dressing.”—VPetition re- 
corded 92nd March, 1859. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the (aztte (and of the 
Journal) in which this notice is issued. 





List of Specifications published during the week ending 
1st April, 1859. 

1925, 3d. ; 1927, 8d. ; 1931, 7d.; 1932, 3d. ; 1935, 7d.; 1937, 3d.; 1938, 6d. ; 
1941, 6d. ; 1943, 5d. ; 1945, 8d.; 1947, 8d.; 1948, 10d.; 1949, Is.; 1951, 
Is, 5d.; 1953, 3d.; 1954, 6d.; 1955, 7d.; 1956, 5d.; 1957, 3d.; 1958, 7d. ; 
1959, 3d. ; 1960, 7d. ; 1963, 7d. ; 1964, 5d. ; 1965, 6d. ; 1966, 7d.; 1967, 5d. ; 
1968, 3d. ; 1969, 7d. ; 1970, 7d.; 1971, 6d. ; 1972, 5d.; 1974, 3d. ; 1976, 10d. ; 
1977, 6d. ; 1978, 5d.; 1979, 3d.; 1980, 9d.; 1981, 3d. ; 1932, 3d. ; 1983, 3d. ; 
1986, 3d. ; 1987, 6d. ; 2004, 3d. ; 2016, 9d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents, 





Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

2182. G. Uutuorn, Grevenbroich, near Cologne, ‘* Applying motive power to 

give motion to machinery.” —Dated 30th September, 1853. 

This invention is applicable where two or more prime movers (such as 
steam engines, water-wheels, or others of different powers) are employed to 
give motion to the same shaft, or to shafts connected therewith, and the 
invention consists in so connecting together the shafts from the two or more 
prime movers that the shaft from the prime mover of the greatest power 
will not in rotating cause the shafts from the prime mover of lesser power 
to rotate, but the shafts from the prime mover of lesser power will, in 
rotating, cause the shaft from the prime mover of greatest power to rotate. 
For this purpose the axis from the prime mover (or it may be movers) of 
least power has attached to it a disc, having recesses formed around its 
periphery, in which clicks or pawls turn on centres. The disc turns within 
a ring (the exterior of which may be formed with teeth to give motion to 
machinery), which is attached to a dise on the axis of the prime mover of 
the greatest power, or on an axis which is connected with it by toothed 
wheels. In the ring attached to the axis of the prime mover of greatest 
power there are notches, into which the clicks or pawls, which are con- 
stantly pressed outwards by springs, enter when the axis to which the disc 
is attached has a tendency to rotate quicker than the axis of the prime 
mover of greatest power, and so cause this latter axis to rotate ; but when 
the axis of the prime mover of the greatest power rotates quicker than the 
other axis, then the clicks or pawls turn down within the recesses in the 
disc, so that the axis in the prime mover of least power is not caused to 
rotate by the rotating of the axis of the prime mover of greatest power. 

26. M. A. F. Mennons, Paris, ** Steam generators.”—A communicction.— 
Dated 3rd January, 1359. 

This invention consists in the addition to boilers, and other steam re- 
cipients, of an auxiliary feeding apparatus, for the introduction of cleansing 
or protecting solutions, and in an arrangement for effecting this introduc- 
tion during the work of the boiler by the pressure of the steam evolved. 
This invention cannot be completely described without reference to the 
drawings.—Complete specification. 























Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ¥C. 

2152. A. F. DELACROIX, Chartres, France, “ Locomotion engines.” —Dated 25th 

September, 1358. 

These improvements consist, Firstly, of a new system of transmitting the 
movement of the steam cylinder piston to the driving-wheels. Secondly, a 
particular system of brakes permitting the stopping of a train of carriages 
without shock at the third or fourth turn of the wheel. These features 
cannot be described in detail without reference to the drawings.—Not pro- 
ceeded with. 

2153. R. ROMAINE, Chapel-street, Bedford-row, London, ‘* Steam cultirators and 
the means sor operating such and other locomotive steam engines.”—Dated 
25th September, 1858. 

This invention relates, Firstly, to various improvements in the details of 
construction of the cultivators for which the patentee has already obtained 
letters patent ; and, Secondly, to means of facilitating the working of such 
machines, and the turning of traction engines generally. The invention 
cannot be described without reference to the drawings. 

2173. T Britr, Church-street, Old Kent-road, ** Propelling of steambouts.”"— 
Dated 30th September, 1358. 

This invention consists in the construction of a folding four-blade pro- 
eared and the shafting for the same, This propeller is formed by four 
vlades coupled together by a joint in the boss of the propeller. The two 
principal blades have the bearings. The centre part of the boss is taken out 
half-way along the boss, sufficient metal in the thick part of the blades to 
answer for the centre of the boss being taken out of the other two blades. 
The boss is taken out half-way along; it goes in the boss of the two 
principal blades, and the after-bearing is bolted on the two principal blades. 
In the two principal blades the fore-part of the boss is hollow. The shaft goes 
through that part to work the two centre blades; thus the joint is formed in 
the boss of the propeller. The object of this joint in the boss of the 
propeller is that it allows the propeller to close together, or open-out at 
right angles, as may be required, for the convenience of lowering the pro- 
peller down in its place, or hosting it upon deck. When the propeller is 
down in its place there are apparatus to open them out at right angles, and 
the shaft is made to couple them in that position, and work them in that 
position. 

2181. A Normanp, Havre, France, “ Constructing ships and vessels propelled 
by serew or such-like propellers.” —Dated 30th September, 1858. 

One of the main advantages possessed by screw over paddle-wheels as a 
propeller consists in the facility it affords for converting, when required, a 
steam-vessel into a sailing and steam-ship, or into a sailing-ship only, when 
a favourable wind is blowing. Another advantage of the screw—and one 
of very great importance tor vessels of war—is, that it is far less exposed 
than the paddle-wheel to the enemy's shot. The arrangements generally 
adopted in mounting of the screw propeller, is to render it moveable between 
two stern posts, so that it may at pleasure be brought into position for 
working alone, or with sails, or raised out of action. This arrangement, as 
hitherto carried out, presents the disadvantage of causing malformation of 
the sterns of the vessels, either first by terminating the faces before and 
behind the well between the two stern posts by a kind of breastwork more 
or less immersed in the water, which occasions considerable dead water, and 
increases the resistance to the vessel’s progress besides impeding the action 
of the serew ; or—if the run of the ship is raised so as materially to 
diminish these evils—Secondly, by leaving all the weight of the stern 























or, Third, by leading to a great diminution in the breadth of the blade 
the screw, and the distance between the stern posts, which considerably in- 


opening of the well-hole could be closed and opened at pleasure, so that the 
form of the hinder portiun of the vessel would be continuous as if the well- 
hole did not exist. Hitherto every apparatus used to close the lower part 
of well-holes has been found inconvenient and difficult to work in small 
vessels, even in ordinary weather, and impracticable with large vessels, 
especially in bad weather, and they have been therefore generally abandoned. 


hole of screw steam-vessels, whether the screw be working or not, at all 


without a corresponding displacement to sustain it, and thus deteriorating 


the nautical qualities and the strength of the hinder parts of the vessel ; 
f 


creases the slip. These evils would disappear if the lower part of the 


Now this invention has for its object to provide a means of closing the well- 


times and at whatever depth the well-hole may be situated below the water 
line, in such manner that the surface of that part of the stern of the vessel 
may be unbroken, and thereby to obviate the evils above-mentioned. To 
carry out this improvement, First, the patentee gives to the part of the 
stern comprised between the two stern posts on each side of the central plan 
of the vessel, and on a proper extent, a segmental form, either convex or 
concave in cross section, or a plane surface, whichever will best suit the 
shape of the stern of the ship. Sccondly, he closes the bottom opening of 
the well-hole by sliding lateral doors or shutters (of wood or metal, or both 
taking the form of the outside of the vessel, and moveable either from within 
or from the deck of the vessel, so as to recede or approach each other. If 
thought desirable, the sliding-doors may be divided into several parts, and 
either worked altogether or separately. They may be opened or closed by 








Newport, je Island,— Petition recorded 19th March, 1859, 


means of endless chains, racks and pinions, screws, orany other means found 


most suitable, according to the size, form, and arrangement of the vessel to 
which they are fitted. He also proposes to alter the usual shape of the 
opening of the well-hole, making it follow the profile figure of the screw 
when viewed from the stern, the screw being turned to bring the central 
part of its blades into a vertical line, which is the position it will be required 
to take when it is raised or lowered. This novel arrangement has the advan 
of reducing, as far as is practicable, the internal size of the well-hole, and 
consequently the surface which the sliding doors have to cover, and to give 
a greater length to the guides for the shutters. 
483. W. S. CuaRk, Cannon-street West, London, “ Cast-iron rails for city 
railways,.... . and uniting the ends of two adjacent rails for railway 
use.”—A communication. — Dated 22nd February, 1859. 7 
his invention is described as the construction of an upright self-sustain- 
ing rail of cast-iron, with car and carriage track combined, and secured and 
united at the joints by an upright iron splice wedge ; and also the applica- 
tion of the splice wedge to any kind of rail by the addition of cleets and 
grooves.—Conplete specijication. 
628. N. WASHBURN, Massachusetts, “‘ Machine jor rolling tyres for wheels,” — 
Dated \th March, 1859. 

This invention consists in the combination of a set of reducing rollers, a 
series of adjustable carrying rollers (or their equivalents), and a frame or 
holder thereof (that is, of the carrying rollers), supported so as to be capable 
of rising upward within the wheel tyre, in proportion as the diameter of the 
inner periphery of the said tyre may increase during the process of rolling 
the tyre, the said carrying rollers being arranged and made adjustable with 
respect to their holder and the reducing rollers.—Complete specification. 








Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
2175, J. MorRIsON, Birmingham, “ An improvement in, or addition to, sewing 

machines,” — Dated 30th September, 185%. 

This invention consists of an instrument or apparatus to be attached to or 
used in connection with sewing machines for the purpose of folding or 
doubling the edge or edges of the fabric or material to be sewn, the said 
instrument or apparatus consisting essentially of two plates or strips of 
sheet metal, or one plate folded, the said plates or strips being situated 
parallel to one another, twisted into a screw-like form, and either grooved 
or plain on their inner or opposed surfaces. 

2178. H. Kinsey, W. H. Morrison, and 8. SMitHarD, Nottingham, “ Appa- 
ratus for the purpose of folding lace or other fabric, and also for cutting 
the same into lengths adapted to be used in the manufacture of bonnet and 
cip fronts, and for other purposes.” — Dated 30th Sept: mber, 1858. 

In the manufacture of bands for caps or bonnet fronts the fabric employed 
is generally folded over at each edge towards the middle, by which the 
thickness becomes doubled, and such doubled fabric is then again folded so 
as to take in between the last fold and the “ gofferings,” and the 
object of the improvements is an adaptation of mechanical means by which 
such folding may be more effectually obtained, and that suitable lengths of 
such folded fabric may be cut therefrom as the processes are completed. 
For this purpose one end of the fabric to be folded is passed in between the 
parts of a plate or trough, the sides or opposite edges of which gradually 
incline towards or over one anvther, with a tendency to cause the edges of 
the fabric passed therethrough to fold in the direction desired. And one 
end of the fabric having been passed into such first folding means it is 
thence taken hold of by rollers in pairs, which act not only to draw the 
fabric through such first folding means, but also to flatten or fully crease 
the folded parts. In connection with rollers other rubbing surfaces may 
also be employed, as may also steam or other heat to such rollers or rubbing 
surfaces. The fabric thus folded with its two edges towards or over the 
centre thereof is then passed between other guides, having a tendency to 
cause it to fold again in the middle, and through this second folding means 
the fabric is drawn by other rollers to flatten it, and through other flatten- 
ing means if desired to produce a perfect creasing to the fold obtained. The 
inventors also apply in connection with such folding means cutting apparatus 
governed to act at intervals desired, so as to cut the fabric into requisite 
lengths. —Not proceeded with. 

78. T. H. Toms, Staining lane, London, “ Production of raised ornamental 
figures or devices upon textile jubrics.”—Dated 10th January, 1859. 

This invention consists in employing for the above purpose, braid manu- 
factured from mohair, coiled or wound round a central core or cord in un- 
dulating thicknesses, so as to produce the same form and character as the 
well known coronation braid, and admit of being readily sewn or otherwise 
attached in the requisite figure or design to various descriptions of textile 
fabrics to which the same may be applicable, such as crape, areophane cloth, 
silk, or combinations thereof.—Complete specification. 








Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2156. C. Hat, Navestock, Essex, “‘ Applying power to the cultivation of the 
soil.” —Dated 25th September, 1858. 

Heretofore, in applying power to the cultivation of the soil by means of 
ropes, bands, or chains passing around drums or pulleys, the adhesion be- 
tween the said ropes, bands, or chains and the drums or pulleys has, in the 
ordinary arrangements of apparatus, been found too small, and has in some 
cases been increased by additional contrivances. And this invention con- 
sists, First, of a new arrangement of drums or pulleys which obviates this 
objection. The patentee employs a single drum or pulley upon one axle, 
and two or more drums or pulleys upon another. The rope, band, or chain 
is so passed round the drums or pulleys that one of the two, or more, which 
are upon the same axle, turn in a direction opposite to that of the others, 
when the rope, band, or chain, is put in motion. The number of turns 
which the rope, band, or chain is made to take round the drums or pulleys 
will vary with the amount of power to be applied, the one increasing with 
the other. Secondly, in turning ploughs and other impiements at the head- 
lands, one wheel (usually the off-wheel) runs round, and the near or opposite 
wheel remains at rest (in relation to its axis) or nearly so, and, consequently, 
obstructs the turning of the implement by encountering and displacing the 
soil. In order to remedy this evil, and thus facilitate the turning of the 
implement, he provides a small sole-piece or turntable, upon which the near 
wheel runs on reaching the headlands, and then is supported by it and turns 
upon it. Thirdly, in ploughing and otherwise cultivating by power it is, with 
ordinary apparatus, necessary for an attendant to signal to the engine-driver 
(by means of flags or otherwise) when the implement reaches the headlands, 
that the engine may be stopped at a proper time. This signalling is often 
difficult and liable to failure, owing to certain states of weather, and acci- 
dents to the apparatus sometimes result. To prevent this he connects with 
the implement a self-acting contrivance for loosening the rope from the 
implement at the required time. This contrivance may consist of an 
eccentric or a quick screw connected with a lever, and caused to join the 
rope ordinarily used, and to be withdrawn from the rope by a fixed bar acting 
upon the lever ; but any other equivalent contrivance may be employed for 
the purpose. Reference to the drawings is essential to a full description of 
the invention. 

2165. B. Jones, York, ** Press wheel rollers or clod crushers.” — Dated 28th Sep- 
tember, 1853, 

According to this invention, two or more external rollers working in the 
same plane are fitted with internal rollers to correspond, the external rollers 
being formed with blades or crushers of hammered iron or other material. 
When the rollers are set in motion, the internal rollers fit into the interstices 
between the blades, and are carried round in a direction contrary to that of 
the external rollers, their operation in this respect being similar to that of 
ordinary spur wheels. The earth and other matter is thus prevented from 
adhering to the blades of the roller, which enables it to be used equally on 
wet as well as on dry soil; the ordinary clod crushers at present in use 
speedily becoming clogged up, and unfit for use when used on wet land, are 
thus rendered useless for this purpose. The patentee manufactures the 
blades or crushers of the external rollers of hammered iron, By its use the 
efficiency of the implement is increased, and its weight is exceedingly re- 
duced, so that it only requires one horse to draw it. 





CLass 5.—BUILDING.—Novne. 





. . 
Ciass 6.—FIRE-ARMS. 

Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, &c. 

2155. E. Farncoms, Lambeth, “* Lilliputian jire- ."—Dated 25th September, 

1858. ae 

This invention applies to Lilliputian or toy fire-arms, and consists of 

various arrangements of detail to be used with very small percussion caps, 
and very small charges of gunpowder.—Not procecded with. 


Cxiass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manujactured Articles of Dress, §c. 

2158. J. C. DiguLarait, Paris, “‘ Garment which may receive different forms 

according to the will of the wearer.” —Dated 25th September, 1858, 


This invention consists in making garments so that their shape may be 
changed or modified at will.—Not proceeded with, 
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2160. X. Bourrsvituz, Paris, “ Neckcloth or tie, means of connecting ties to 
collars and bands, and an improved collar.” —Dated 27th September, 1858. 
This invention consists of a band or collar, the ends of which are brought 
round to the front of the neck, and terminate in two loops, by preference 
of metal, which loops are attached to the band or collar. The tie or band 
which is used to form the bow consists of a strip of silk, &c., sufficiently 
long to form the bow or knot ; it is passed through the two loops, and the 
ends brought back to tie the bow or knot.—Not proceeded with, 

2164. E. Lewrnwatte and G. AMBLER, Halifax, Yorkshire, “* Clocks, watches, 
chronometers, and other time-pieces.”—Dated 27th September, 1858. 

This invention relates, Firstly, to the escapement, and consists in dispens- 
ing with the “‘ pallet-wheel” now used, and substituting in lieu thereof a 
“propeller” made of metal, stone, or other suitable material, formed with 
one or more very short arms, pins, or radii which act upon the pallet as a 
« dead-beat” or otherwise. By this improvement the inventor avoids to a 
great extent the variations in time caused by the changes of temperature ex- 

ding and contracting the pallet-wheel. It relates, Secondly, to the 
ee, and consists in having the driver or first motion-wheel formed with 
inverted-cogs or teeth in addition to the cogs or teeth now thereon, such 

wheel to be loose upon the axis or spindle of the fusee, and gearing with a 

small pinion working in a stud attached to the fusee which gears with a 

pinion affixed on the axis or spindle. By this means, power or continuous 

action is maintained whilst winding-up.—Not proceeded with. 

2171. G. OLD, Aston, near Birmingham, and J. PENDLETON, Birmingham, 
“ Dress-fastenings, and attaching dress-fastenings to articles of dress.” — 
Dated 29th September, 1858. : 

The inventors’ improved fastening for fastening gloves, whichmayalso be 
used generally in place of a hook-and-eye, consists of two pieces of sheet 
metal, each having a form somewhat resembling an anchor. The arms of 
one part of the fastening are bent a little upwards, and the arms of the 
other part are bent a little downwards out of the plane of the sheet metal 
of which they are made. When the parts are attached to the parts of 
dress to be fastened, the arms of one part may be engaged with or hooked 
to the arms of the other part, and the two portions of the dress be held 
thereby together. In constructing a dress-fastening to be used in place 
of the ordinary hook-and-eye, and capable of being readily attached and 
detached, they make that part of the fastening which acts as the hook of 
a form resembling the ordinary hook, excepting that they make the loops by 
which the hook is attached larger than they are ordinarily made, and make 
an enlargement or double bow between the said loops and the body of the 
hook. Inattaching this hook they sew cord or braid on the dress in the 
line in which the hooks are to be placed, leaving the said cord unsewn at 
the places where the hook is to be attached. The hook 1s attached by being 
inserted under the loose parts of the cord, the loops preventing it from 
passing from under the cord in ore direction, and the enlargement or bows 
making a gentle pressure necessary in removing the hook by drawing it 

Instead of loops the hook may have straight arms to prevent it from 
passing under the cord. This fastening may be made of sheet metal, in 
which case the loops are situated in the same plane as the bent part of the 
hook. Instead of a continuous cord, a series of loops of cord may be em- 
ployed. The eye or other part of the fastening may be made so as to be 
attached in a similar manner, but in general they only make and attach the 
hook part in the manner described.— Not proceeded with. 

2177. L. Crccont, Great Newport-street, London, ‘* Cornets, trumpets, horns, 
&c.”—Dated 30th September, 1858. ; 

This invention consists in constructing cornets, trumpets, horns, &c., with 
six pistons or cylinders for producing the tones and semi-tones, and for im- 
proving the intonation. These pistons or cylinders are used on a new 
arrangement, whereby sliding tubes and crooks are dispensed with. It also 
relates to mechanism for operating the valves which regulate the notes, in 
order that a simpler and lighter action may be obtained. The invention 
cannot be described without reference to the drawings. 

2179. R. Levy, Manchester, “‘ Manufacture of coats, lidies’ riding habits, and 
other similar garments.”— Dated 3. th September, 1858. 

In over and under coats, jackets, ladies’ riding habits, and dresses, the 
inventor places under the arm-pits or other required parts any suitable 
number of eyelet holes or ventilators, in order to remove the excess of heat, 
and prevent excessive perspiration, thus producing an amount of ease and 
comfort not to be obtained by the garments at present in use. The said 
eyelet holes may be bound by metal, braid, or other material suitable for 
the purpose.—Not proceeded with, 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Marures, §c. 


2157. W. CLARK, Chancery-lane, London, “ Purifying natural phosphates of 
lime.”"—A communication.—Dated 25th September, 1858. 

This invention consists iu, First, the purification of phosphates of lime 
for the purpose of rendering them easier of transportation and assortment, 
by treating them with an acid, such as hydro-chloric acid, for example, for 
the purpose of eliminating the carbonates combined therewith. Secondly, 
the purification of phosphates charged with silica or silicates, by agitating 
them in water, for the purpose of precipitating the silica, and then decant- 
ing the muddy liquid which contains the phosphate of lime in a pure state, 
as described. Thirdly, drying phosphates of lime purified, as described, in a 
stove, or in drying turbines or machines. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


2168. J. L. CLARK, Haverstock-hill, Middlesex, ** Coiling and securing telegraph 
cables, preparatory to laying them from ships or vessels."—Dated 2th 
September, 1858. 

In place of using bands or fastenings around the successive coils, which 
require to be cut in succession to release the successive coils, the bands or 
fastenings used by the inventor are such that they are successively released 
without being cut. In coiling an electric telegraph cable into the hold or 
other part of a ship or vessel, strong cords or bands are used at intervals 
around the coils. The one end of each cord or band is to be made fast, and 
a loop is to be made therein, and such loop is to embrace a coil of the cable ; 
then another loop is to be drawn through the previous one, and such loop 
is to embrace the next coil of the cable; then another loop is to be drawn 
through the previous one, which is to embrace the next coil of the cable, 
and in this manner each coil is to be embraced by a loop formed in each of 
the cords or bands, and so long as the last end of each cord or band is 
retained the loops will hold the coils securely together ; but as the ends of 
the cords or bands are pulled, the succeeding loops formed in the length of 
the cord or band will be released, and the coils of the cable will be succes- 
sively unlashed one from another. Another arrangement is to employ a 
number of bearers of hoop iron or other material, which are placed radially 
under each layer of a coiled cable, and in the act of laying each coil of a 
cable on the radial bearers. A cord or band is passed from under each 
bearer over the coil, then under the bearer, then over the next coil of the 
cable, and so on, by which arrangement a layer of coils of a cable will be 
released from the lashings by withdrawing the radial bearers from below 
the coils in succession.—Not proceeded with. 

2180. C. W. SIEMENS, John-street, Adelphi, London, ‘‘ Electric telegraphs.” — 
Partly a communication.—Dated 30th September, 1858. 

According to this invention, for the suspended line wire the inventor em- 
ploys metallic posts formed of three iron or steel rods fastened together in 
the following manner :—The lower ends of the rods are bent and passed 
through holes in a ring or frame of angle iron, and secured by keys or 
wedges between the rods and the angle iron. The upper ends are bent, and 
enter holes or recesses in a piece of iron pipe, or a cylindrical or conical 
piece of wood, and are secured by an iron ring driven down upon them. In 
order to give stiffness to the post, one or more lateral stays or supports are 
introduced between the rods. Each lateral support consists of three hori- 
zontal pieces of square or other rod, with their ends bent to such an angle 
as to be parallel with the main rods, to which they are secured by rings or 
short tubes, which had been previously shipped over the main rods. 
wedge driven in between the ends of the stay-rods fixes them firmly. As 
the chief corrosion of those posts will take place at the level of the ground, 

patentee proposes to protect that portion of the main rods by means of 
short lengths of iron or other tube shipped over them, or put on hot and 

nk on, ‘The iron may be protected by heating it, and immersing it in 
tar, or by opener J or galvanising it. The insulators to be used with these 
posts ma similar in construction to those described in the specification 
of certain former letters patent granted to the patentee, and bearing date 
the 25th of February, 1854. He attaches them to the posts by forming the 
insulator with a curved cast-iron flange, which fits the posts, and has one or 
more projections entering holes in the post, to which it is secured by an iron 
ring driven over both. At the stretching posts the insulating stalk termi- 
nates in an oblong plate, which tapers to the ends, and to which the wives 
are secured by cramps or rings, so that the tension on the wire may tend to 
tighten the fixing. He prefers to place this plate or bar so as to pass under 
and es the wire for some distance beyond the fixing, so that the oscil- 
lation of the wire may not act so immediately on the point of suspension. 

He fastens a metallic stud on each post, to which, as to the metallic post 

itself, he suspends a wire above the insulated telegraph wire or wires. ‘This 

ittthen wire receives and discharges lightning and other disturbing electric 

nces of the atmosphere, and causes the frm meg 2d instruments to 
work with greater regularity. The ordinary lightn’ are not 
then required. The suspended line wire may plain or galvanised, but 

When it descends into the water or the earth it is necessary to surround it 


with a waterproof covering, which is generally effected by passing the wire 
through the centre or axis of a die which plastic gutta-percha is 
forced at the same time. He applies the insulating and waterproof 
medium in the following manner, and he prefers to employ caout- 
chouc or india-rubber, Sut gutta-percha and other resinous sub- 
stances or compositions may be Re in the same manner. He 
employs two or more sets of metallic rollers, each set consisting of 
four rollers revolving in contact or in close proximity to each other, 
and which may be called A, B, C, and D. The two rollers B and C have 
each a semi-circular groove of the intended diameter of the covered wire, 
and the two rollers A and each a semi-circular groove of the in- 
tended diameter of the covered wire, and the two rollers A and D carry 
each a semi-circular head of the diameter of the wire to be coated, and 
entering concentrically with the grooves of the rollers B and C respectively. 
Two hoppers are provided to fit the rollers A and B, and the rollers C and D 
respectively, which hoppers are filled with caoutchouc or other suitable 
insulating substance in a plastic state. The wire to be coated is guided 
through the centre of the circular aperture formed by the junction of the 
grooves of the rollers B and C, and is drawn forward at the rate of the cir- 
cumferential velocity of the rollers. On giving motion to the machine, two 
semi-circular band or semi-tubes of caoutchouc or other insulating material 
employed, are produced between the rollers A, B, and C, D, which two 
bands unite between the rollers B, C, and encompass the wire to be coated. 
The coated wire then passes through a second set of rollers similarly 
arranged, by which a second layer of caoutchouc or other insulator is 
applied, so as to break joint with the first layer, or in such manner that the 
joints may not coincide with those of the first layer. In a similar manner 
a third and fourth coating, or any uired number of coatings may be 
applied. In order to insure adhesion between the different coatings and 
between the wire and the first coating, and also to improve the insulation 
of the wire, it may be passed at intervals through solutions of shellac, 
collodion, gutta-percha, caoutchouc, or other insulating substance, as it may 
be moistened with naphtha or other solvent to cement the successive coat- 
ings. In order to give strength and protection to coated wire, and at the 
same time to add to the thickness of the insulating coating, he covers it 
with spiral strands of hemp or other textile material, saturated previously 
with asphalte or other resinous substance. A second similar covering is then 
applied with the lay or twist in the opposite direction, The cable thus 
formed is passed through a heated chamber, and then through a pair or 
pairs of grooved rollers, so as to compress all the layers together. The coat- 
ing with fibrous material and compressing may be repeated, and the cable 
may be passed through a solution of hard varnish, or may receive a thin 
coating of gutta-percha, or other waterproof material. Instead of single 
wires, strands of wires may be employed. Several strands or wires may be 
coated separately, as before described, and then united under one general 
insulating covering in a similar manner, the forms of the grooves or beads 
on the roller being varied when necessary. When the whole or any large 
portion of the line is under water, or under ground, it acts like a 
Leyden jar, and receives a charge of electricity which interferes to a 
considerable extent with the working of the ordinary instruments. A more 
powerful charge is accumulated when the connection with the source 
of electricity is prolonged than when it is only momentary. Thus, when 
Morse’s instruments, or similar instruments, are used, and which produce 
signals by various combinations of dots and strokes produced by the passage 
of a perforated strip of paper, the wire receives a stronger charge in pro- 
ducing the strokes than in producing the dots, and this variation interferes 
prejudicially with the action of the instrument. The patentee gets rid of 
this defect by making two or more perforations very close together, in lieu 
of one long slot or perforation, and a second row of perforations, by means 
of which the charge of the wire is reversed or discharged after the passage 
of each single or compound perforation. He also prefers to make the dis- 
charging perforation, which follows a compound perforation, longer than 
that which follows a single perforation. The intensity or degree of charge 
thus given to the wire is much more uniform, and the action of the instru- 
ment is more uniform and certain. The paper is perforated by a machine 
somewhat similar to that described in the specification of certain letters 
vatent granted to the patentee, and bearing date the 8th of November, 1854. 
y using a delicate and sensitive receiving instrument relays may be dis- 
pensed with, and by employing a constant battery the whole apparatus 
acquires great certainty of action. He constructs a receiving instrument 
somewhat similar in principle to Morse’s instrument, and constructed in the 
following manner :—A strip of paper is drawn by clockwork or otherwise in 
close proximity, but not in contact with a smooth rod of steel, or other 
suitable material, round which passes a cord or band, which is carried round 
a roller, and runs in contact with an inked roller, or is otherwise supplied 
with colouring material, and is kept tight by a roller and spring, or other- 
wise. The paper is pressed against the cord or band as it passes round the 
rod by an arm moved by the electro-magnet or coil of the receiving instru- 
ment, and the dots or marks are thus marked on it. He constructs a con- 
stant battery adapted for working the telegraphs, by placing a copper plate 
on a layer of coarse sand or gravel at the bottom of a jar, and carrying the 
conducting wire up inside a glass cylinder containing crystals of sulphate of 
copper. The space above the copper plate and round the glass cylinder is 
filled with sawdust or other porous material, in which is placed a zinc plate. 
This porous material is wetted with a solution of chloride of zinc, or salt, 
or acidulated water, or similar exciting liquid.— Not proceeded with, 





Cass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1955. G. WEEDON, Poland-street, London, and,D. W. Rice, Woolwich, Kent, 
** Knire and fork cleaning machine.”— Dated 28th August, 1858, 

This invention consists in certain mechanism by means of which the 
patentees keep knives to be cleaned flat upon the board, there holding them 
securely until one side has been operated upon, when by another mechanical 
contrivance they are reversed to be acted upon on their other side. The 
mechanism cannot be described without reference to the drawings. 

1973. M. A. F. Mennons, Paris, “ Apparatus for mounting the driving- 
bands of wachinery in movement.” — A communication.—Dated 31st 
August, 1858. 

This invention cannot be described without reference to the drawings. 

1978. A. V. NewTon, Chancery-lane, London, “‘ Gas-burners.”—~A communi- 
cation. —D.uted 31st August, 1858, 

This invention consists in the application to “ fish-tail” gas-burners of a 
cap or cover of a peculiar construction, whereby, with a small consumption 
of gas, a large and brilliant flame is produced. 

1979. W. Rost, Hales-Owen, Worcestershire, ‘‘ Combining metals to be used in 
the manufucture of arms and cutlery, and for other similar purposes,” — 
Dated 3ist August, 1858. 

The inventor’s object has been to produce an ornamental effect on the 
surface of the metal, and which effect shall not be confined to the surfaces 
only, but shall run through its entire body, so that such ornamental surface 
shall not be liable to be destroyed by wear. This he effects by so piling or 
combining together rods of iron and steel, or various kinds of iron, or 
various kinds of steel, the action of such rods being of any figure he 
pleases, that, when united by heating and rolling, the mass or bar presents 
in its cross-section a chequered appearance. This bar may afterwards be 
twisted, and, as every turn of each twist will vary the pattern, an endless 
variety of ornamental lines may be produced upon the surface, and this 
effect will be still further diversified when the metal is intended to be 
worked-up into twisted gun or pistol-barrels by the very process of twisting 
or coiling the metal for such purpose. 

1981. P. D. Marogsson, Woolwich, ‘“‘ Sugar-canes.” — Dated 31st 
August, 1858. 

According to this invention the sugar or other cane containing saccharine 
matter is, as soon as ripe, cut into thin slices or cuttings, and then dried, by 
preference, by the sun in the open air, which can in most cases be readily 
done in the countries where such canes grow. The dried cane is then 
reduced or ground to a fine powder in a suitable mill, and the powder is 
made into cakes or moulded forms by pressure or impact, and in this state 
the preparation is suitable for the food of animals. Or the preparation or 
powder, before or after being subjected to pressure, is applicable for the 
manufacture of sugar, or for the preparation of worts or wash for brewing, 
distilling, and vinegar making, by dissolving out the saccharine matter 
therefrom, and then treating such solutions in the ordinary manner of 
sugar-making or refining, or by fermentation, to render such solutions 
suitable for brewing, distilling, and vinegar-inaking. The ground vegetable 
fibre, resulting from either of such processes, is suitable for paper-making, 
and, in some cases, for the manufacture of food for animals. 

1983. W. PHELPs, Red Lion-square, London, ‘* Wet gus-meters.”—A commu- 
nication.— Dated \ st September, 1858. 

This invention consists in the employment in wet gas-meters of an aqueous 
solution of deliquescent metallic and earthy salt or salts, employed con- 
stantly neutral, by the pressure of a base or carbonate of such salt or salts, 
—Not proceeded with. 

1985. J. SLOPER, Oxford-strect, London, “ Apparatus for indelibly crossing or 
marking bankers’ cheques, drafts, doc.” — Dated lst September, 1858. 

This invention consists in forming or producing any required crossing, 
word or words, letters, marks, or devices, by means of a series or number 
of perforations, openings, holes punched or pierced in and through the 

h , drafts, d its, or other things to be dealt with, and so grouped 

or disposed as to represent the required crossing word or words, letters, 
marks, or devices, with a view of preventing erasures or fradulent dealings 
therewith, inasmuch as the mark or device so formed or produced cannot 
be so readily tampered with, as marks or devices formed or produced with 
ink or colouring matter. 

1987. W. WARNE, Tottenham, Middlesex, “‘ Construction of clastic pavements 
and linings for walla and the manufacture of elastic mats, brushes, and 

pads, for packing furniture,” —Dated lst September, 1858. 








or india-rubber and its compounds rendered permanently elastic by sulphur, 
or sulphur compounds, and heat. In constructing lasti 

lining for a wall of a lunatic asylum or other building according to this 
invention, the numerous cells or tubes of which a pavement or lining is to 
be composed are arranged side by side, and are fixed at right les to the 
surface on which they are applied. In preparing the materials for a pave- 
ment, or for a lining, the sides of the several tu or cells are cemen' 
together, and then subjected to heat to produce the change, and they are 
then affixed in their places. In making elastic mats, brushes, and y for 
packing furniture, similar constructions of india-rubber cells are used. In 
some cells one or both surfaces produced by the ends of the cells are covered 
by a sheet or surface of india-rubber, or of india-rubber compounded with 
other materials, and combined with sulphur, affixed before subjecting the 
cells to the process of heat to produce the change. 

1991. S. Late, Millwall, ‘‘ Apparatus employed in the manusacture of gas."— 
Dated 1st September, 1858. 

This invention consists in forming retorts of a barrel shape of a suitable 
length and diameter, the interior having several ribs around its cireum- 
ference, the said ribs running through the barrel longitudinally, but instead 
of being in a straight line parallel with the axis of rotation, it is preferred 
to set them or form them at an angle from each end, by which the materials 
are caused in their rotation to move or collect towards the centre part of the 
barrel, whilst the tar is by this means also collected from the ends at the 
centre, and being carried over is caused to fall on the hottest part of the 
retort. The front end or mouth of the retort is formed with a flange to 
receive a cover for charging or discharging the retort, and behind the “ge 
the retort is suitably formed for revolving upon friction-bearing wheels or 
rollers, and a cast iron throat plate is suitably formed so as to surround and 
fit accurately the throat of the retort, and prevent the escape of the flame 
and smoke from the oven furnace, and or ~ the indraught of cold air.— 
Not proceeded with, 

1992. J. WALKER and BARNES, Oakenshaw, Lancashire, “‘ Blankets and 
lappings for machine and block printing, and other similar purposes.” 
Dated 2nd September, 1858. 

According to this invention the inventors propose to employ a blanket 
or lapping, having a cotton pile ms surface, in lieu of the ordinary 
plain cotton surfaces hitherto used. These improved blankets or lappings 
may be constructed by cementing together by means of india-rubber 
solution, or other waterproof cement, two or more thicknesses of cotton 
fabric, the outer or pressing surface of such combined fabric having a pile 
raised thereon. 

1995. J. T. Pitman, Gracechurch-street, London, ‘ Paeumatic condensing 
apparatus."—A communication.—Dated 2nd September, 1858, 

This invention cannot be described without reference to the drawings. 
1996. B. Winstone, Shoe-lane, London, ** Composition of copying and writing 

inks."— Dated 2nd September, 1858. 

This invention consists in the introduction of glycerine as an ingredient, 
in addition to those usually employed in making ordinary copying and 
writing ink.—Not proceeded with, 

1997. J. M. Bruuanegr, Paris, ‘‘ Caoutchouc socks or clogs with springs and 
without bridles.”"—Dated 3rd September, 1858. 

This invention consists in the use of metallic springs, which are con- 
structed and placed between the soles of the goloshes. 

1998. J. RopERtTson, Glasgow, Lanarkshire, N.B., “ Driving belts and springs.” 
—Dated 3rd September, 1858. 

This invention relates to the application and adaptation of corrugated, 
undulated, or indented plate or sheet metal to the construction of driving 
belts and springs, and has for its object the obtainment of economy, efficiency. 
and various other advantages. 

2004. R. P. Lavin, Paris, “ Mills.”—Dated 4th September, 1858. 

This invention consists of the following improvements :—Firstly, in a 





particular means employed for regulating and maintaining the running 

stone upon its pivot. Secondly, in the arrangement of the rhynd of the 

stone spindle as a breaker. Thirdly, in the arrangement of certain parts of 
| the rhynd and its cover, which are furnished with an upper and lower stone 
| of small size, forming the breaker. Fourthly, in the use of a cylinder for 
| supplying the corn to the breaker. Fifthly, the use of a conical helical 

sifter used for separating the “‘ middlings.” Sixthly, the use of stones, 
| either small or large, placed one upon the other horizontally, and directly 
or indirectly worked. The several parts of the invention cannot be de- 
scribed without reference to the drawings.—Not proceeded with. 

2005. R. A. Brooman, Fleet-street, London, **‘ Apparatuses for receiving, con- 
taining, and delivering liquids.” —A communication. —Dated 4th September, 
1858, 

These apparatuses are intended for liquids which, on coming together, 
react chemically upon each other, producing effervescence. They consist 
of two or more vessels combined together, or of one vessel with compart- 
ments, each vessel or compartment having an exit passage leading to one 
point of delivery, so that when the apparatus is inclined the liquids from 
each vessel or compartment will mingle in the receiving vessel. In the 
interior of the vessels or compartments are placed screens, which prevent 
the exit of deposits, and also aid in regulating the outflow of the liquid, 
There is a separate opening in each vessel or compartment for the introduc- 
tion of the liquids, &c., all of which can be closed by one cover or other- 
wise. There is also a vessel similarly constructed for containing supplies of 
the solutions used, The apparatuses are adapted for refreshment-rooms, 
2007." W. P. Picaott, Argyle-street, Regent-street, and 8. BeanpMorn, Upper 

Berkeley-stveet, London, ** Vinous and fermented liquors.” —Dated 4th Sep- 
tember, 1858. 

The patentees claim, Firstly, the improvement of wines, spirits, and other 
liquors that have undergone fermentation by the application of currents of 
electricity. Secondly, the use of separate porous cells containing negative 
and positive metals or substances, excited in the usual manner, and con- 
nected together by a wire or wires, so as to form currents and counter 
currents of electricity through the wine, spirit, or other liquor, Thirdly 
the application of electricity to wine in bottle, by placing the negative an 
positive metals or substances in connection with the cork. Fourthly, the 
application of electricity to fermented liquors by making the cask, jar, 
bottle, or other vessel partly of positive and partly of negative metals or 
substances, so as to create currents whenever the vessel is filled with liquor, 








2011. A. Hiwis, Blackheath, Kent, “ Securing the integrity or genuineness of 
bunkers’ cheques or orders Jor money.” — Dated 4th September, 1858. 

Firstly, to secure the payment of a cheque or money order only through 
a bank, the inventor makes a hole in the body of the cheque or order, and 
crosses the cheque in the usual way, drawing the crossing lines (preferably) 
above and below the said hole, and writing the words “and Co,” to the 
right hand of the hole. In the event of crossing lines and the “and Co.” 
being fraudently removed from the cheque, the said hole will denote that 
the cheque has been crossed and may only be paid through a bank. To 
prevent the original amount of the cheque being altered, he writes it in 
divided syllables, one syllable under the other transversely to the signature 
on that part of the cheque where the signature of the drawer is placed, so 
that the drawer of the cheque writes his name over and upon the words 
specifying the amount, but in addition to the amount he writes also the 

words ‘“‘and Co.” if the cheque is intended to be paid through a bank, 
which words “and Co.” are also written upon and covered by the signature, 
so that the amount and the “‘ and Co.” cannot be erased without destroying 
the |signature, Although by this plan the exact amount of the draft may 
be written in syllables as aforesaid transversely to the signature, he proposes 
for the sake of brevity and simplicity to write only under a net sum as ‘‘ under 
ten,” “‘ under twenty,” “‘ under one hundred pounds,” and soon. Where the 
sum specified consists of a short word only as ten, fifty, &., it may be 
written more than once, so as to be well covered by the signature. To secure 
the cheque being paid through a particular bank, he writes the banker's 
name lengthway of the cheque in a convenient part, and crosses it trans- 
versely with the signature of the drawer. The payment of the cheque 
through a bank is thus doubly secured by the words *‘ and Co,” being 
written over and upon by the signature, and by the hole also denoting it to 
be equivalent to a crossed cheque.—Not proceeded with. 
2016. R. A. Brooman, Fleet-street, London, “ Printing or marking words or 
JSigures on papers, parcels, books, &c.”—A communication. — Dated 6th Sep- 
tember, 1858. 

The words or figues to be printed on successive articles are arranged in 
type in columns so as to run down one column and up the next. The form 
thus arranged is inked and has a longitudival and lateral motion imparted 
to it by machinery which causes each column to traverse at intervals, so 
that each name, address, or figure to be marked at one time shall come 
successively under an aperture in the frisket. The paper, parcel, book, &c., 
is placed in a fly which nips it and holds it over the aperture until it is 
pressed down by a lever so as to receive an impression, after which the lever 
releases it, und the fly removes it to some receptacle. The invention 
cannot be described in detail without reference to the drawings. 

2019. W. S. Cuampnegss, Clapham-road, Surrey, “ Syringes Jor male and 
Semale use.” — Dated 7th September, 1858. 

This invention consists in the use of glass tubes of certain forms shown in 
the drawings, in connection with an india-rubber or other elastic ball or 
chamber attached thereto. The inventor proposes to form the lip either by 
the glass moulded, or by a wood, or metal, or other ring afterwa 
attached.—Not proceeded with, 

2020. J. Fyrn, Greenock, N.B., “ Stop-cock or valves.” —Dated 7th September, 
1858 


This invention relates to a valvular arrangement, consisting of a tube or 
thoroughfare-piece cast or formed with an internal transverse diaphragm or 
division-piece, so as to separate the tubular shell into two distinct portions. 
Both such divisions have lateral apertures on their upper side, surrounded 
by a horizontal disc face-piece, to which is screwed, or otherwise attached, 
an elevated cup-piece or chamber for containing the working parts of the 
valve. The disc is faced on its upper side so as to form working valve- 





For these purposes tubes or hollow cells are used, made of india-rubber 


surfaces for both openings, which are covered and governed by an elastic disco 
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of caoutchouc or other suitable material, held down round its edge by the 
screws which attach the cap-chamber to its supporting flange-face. Over 
the elastic disc, and inside the valve-chamber, is placed a smaller disc of metal, 
faced on its lower side, to bear down upon the elastic disc, and close up or 
= the water-way through the disc-face of the shell, as may be required. 

is moveable metal disc or actuating valve-piece is grooved down or 
along cach edge to fit upon diametrically disposed guide rib-pieces on the 
inner surface of the valve-chamber or cap, so that whilst it cari move up 
and down, or in directions coincident with its axial line, it cannot turn 
round. The upper surface of the moveable metal dise is formed with in- 
clined edge-pieces to gear with and be operated upon by corresponding 
inclined surfaces on the under side of a second moveable disc-piece placed 
in the chamber above, and which upper disc is fitted with stop-pieces to 
prevent it from turning too far round in one direction, whilst, in the other, 
the stop-action is effected by the gearing together or correspondence of the 
notches or recesses forming the terminations of the respective inclines on 
the two moveable discs. The upper disc is fitted with a central stud passing 
through a cental aperture in the top of the chamber or valve, and screwed 
to receive a cross handle or other detail for working the stop-cock or valve. 
In this way, by turning the handle or operating spindle in one direction or 
the other, the action of the geared inclines on the moveable metal discs will 
force down or lift up the elastic diaphragm or disc from the thoroughfares 
in the dise-face beneath. A spring may be added, if necessary, to relieve 
the parts in the elevating movement, but the head pressure of the fluid to 
be passed through the valve will usually be sufficient to ease the elastic 
disc off its face beneath, and the fluid then passes through from the inlet 
portion of the tubular shell, and descends on the other side of the partition, 
and thus reaches the outlet end of the shell. When the elastic disc or 
diaphragm is forced down by the reverse movement, of course the pressure 
of the elastic material upon the face beneath closes the thoroughfare. 
According to another arrangement the elastic diaphragm may be operated 
by a hinged disc pressure-piece inside the valve-chamber, such hinged dise 
being itself worked by the rotary traverse of a stud or eccentric-piece on a 
central working spindle passing through the cap from above, or in any 
other convenient way. Both these valves may be operated also by screwed 
spindles instead of by the details before described. 


Sues’ Pumrs. — One of M. Delpech’s double-action French 
pumps has been fitted on board her Majesty’s ship Trafalgar, at 
Chatham; and Mr. William Roberts has received instructions to 
furnish one of his double-action twin pumps respectively on board 
the screw steam corvettes and sloops Jason, Rinaldo, Chameleon, and 
Charybdis, under construction at Sovcusa, Portsmouth, Deptford, 
and Chatham. 

Sovrnampron Marrers.—The Vanderbilt line has obtained a 
mail contract, which will result in a further addition to the trade of 
this port. ‘The line will be fortnightly, the first steamer leaving 
Southampton on the 11th of May. This will be in addition to the 
North German Lloyd’s, which was at first supposed to have gained 
the contract.—The Dane, Captain Hoffman, belonging to the Union 
Steam Company, arrived in 34} days from the Cape of Good Hope, 
which is probably the quickest passage on record, certainly the 
quickest of the Company’s fleet, and 74 days under the contract time. 
The Dane was built by Messrs. Lungley, of Deptford Green, con- 
nected with the Northam Shipyard in Southampton, and is a sister 
ship to the Celt and Norman, of 500 tons, of the same company. 
Messrs. Summers and Day supplied the engines.—The South- 
Western Company's steamship Dispatch, Captain Babot, which has 
been entirely overhauled and retitted, went out for a trial trip on 
‘Thursday to the Needles, Stokes Bay, &c. The speed of the ship is 
increased to 144 knots, or upwards of sixteen statute miles per hour. 
The Courier, a sister ship tothe Dispatch, which has recently under- 
gone similar improvements, is now on the station. ‘These steamers 
will run during the season between this port and the Channel 
Islands, carrying her Majesty's mails. 

Tue VENTILATION OF Mtxes.—Mr. Lionel Brough, in a lecture 
last week before the Bristol School of Mines, observed :—* Number- 
less schemes of safety have at various times sprung upon our native 
land, or have swarmed into it from abroad; but it is not needful 
that I should give much account of any of them, as that would waste 
time which may be far better employed. I may, however, say that, 
amongst other strange fancies, safety stalls have been proposed for 
the miners to tly to whenever explosion of fire-damp threatened or 
occurred. Bore-holes have been suggested 400 yards or 500 yards 
in depth to drain off the gas; india-rubber and gutta-percha tubes 
scattered about the mines with similar intent; cast iron pipes to 
blow the gas out, or to suck it up to the surface; chemical com- 
pounds to neutralise its effects. All these crude ideas, and a hundred 
others, have been written about and talked about until all are tired of 
listening to their puerile details. Not many years ago it was proposed 
to make high pressure steam available for creating a current of air 
under-ground; but after certain preliminary trials were made it 
became evident that it would not bear comparison with the method 
in use, and for that reason it did not obtain the adoption of the general 
body of coal-owners and viewers, neither was it worthy of such sup- 

rt. Nevertheless, instances may occur, as in smoking fiery pits, 
where the steam jet may become a useful temporary aid to the miner. 
The prevailing system of ventilation in England and Wales is pro- 
duced by the pull we get on the air by means of well-constructed 
and powerful furnaces under-ground. I know of no method equal 
to it; it has long received the sanction of the ablest mining engi- 
neers amongst us, and has stood the severe test of time, which we 
well know to be the touchstone of all human things and contri- 
vances. Nothing as yet has come up that may reasonably be 
expected to compete with sound furnace ventilation. If it be 
managed aright it will always be found to be the most reliable 
means of insuring safety to the miner and healthfulness to the pit; 
but it demands unceasing care and unwearied attention ; powerful 
agents must never be tritled with.” 

Royau Narionav Lire-boat Lystrrution.—A copy of the annual 
report of this institution has been forwarded to us. It commences 
by stating that the society now possesses 81 life-boat establishments, 
thoroughly equipped in every way, 15 of which have been added 
during the last twelve months, and transporting carriages and boat- 
houses have also been provided for them, viz: —At Cromer, Mun- 
desley, Bacton, Winterton, Yarmouth (two boats), Exmouth, 
Aberdovey, and Fleetwood; in Ireland, at Dundalk, Carnsore, 
Tramore, Dungarvan, and Newcastle (the last-named in lieu of a 

revious boat); and in Scotland, at Fraserburgh and Lossiemouth. 

he committee continue to receive the most satisfactory reports of this 
class of life-boat, many of which have rendered important services in 
saving life during the past year. Life-boats on the same plan have 
been ordered by the Governments of Russia, Prussia, and Portugal, 
and by some of our own colonial governments from the builders to 
the society, and the institution has in every case been requested to 
superintend their construction. The life-boats of the institution have 
been instrumental in saving 110 persons during the past year. They 
have also been offon twenty-nine occasions to the assistance of vessels 
showing signals df distress. It appears from the report of the 
Board of Trade presented to Parliament, that the number of ship- 
wrecks on the coast of the United Kingdom during the past year has 
been nearly the same as that of the previous year—1,170 in all, from 
which 343 lives unhappily perished. It is, however, gratifying to 
find that the total number of lives saved from shipwrecks by life- 
boats and other means on our coasts during the same period is 1,555. 
The total number of persons saved from shipwrecks since the first 
establishment of the National Life-boat Institution, and for rescuing 
whom the committee have granted honorary and pecuniary rewards, 
is 10,902. The lives of 427 persons from 64 wrecks on the coasts of 
the British Isles have been rescued from a watery grave during the 
past year through the instrumentality of the life-boats of the institu- 
tion and of other means, in acknowledgment for which services one 
sold medal, 23 silver medals, 37 other honorary distinctions, and £952 

ave been voted. Since the formation of the institution it has ex- 
pended on life-boat establishments £28,061, and has voted 81 gold 
and 629 silver medals for distinguished services for saving life, be- 
sides pecuniary awards amounting together to £11,651. From the 
financial statement it appears that the institution has expended on 
new life-boat carriages and boat-houses and their equipments 
£8,051 4s, 11d., and £1,203 18s. 5d. for exercising the crews of its 
life-boats, making altogether a total of £9,255 3s. 4d. This great and 
national work has, however, only been accomplished by the seciety 
incurring further liabilities to the extent of £3,047, 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 

(From our own Correspondent.) 
Mrz. Epwarp Wiison’s Smoxe-susninc Locomotive: When first used: Its 

Great Economy: The Working of it Described: What is the Plan?—Tue 

Inon Trape : How Affected by the Dissolution: East India Order for Railway 

Jron—Tue GreaT WESTERN AND THEI BRIDGE Bit acain: Lord Shelburne 

upon it: The Ironmasters Recounting their Victory —OPPosITION TO ANOTHER 

Raitway Bur—THe General TRADES OF BIRMINGHAM AND WOLVER- 

HAMPTON—ACTIVITY AT THE SoHO Works: Coining Presses and Similar 

Machinery for the Indian Mint: Extraordinary Marine Engines for the Dublin 

Packet service—AN EXPLANATION OF THE DEFECT OF THE ENFIELD RIFLE— 

THE SPECIFICATIONS OF PATENTS AT WOLVERHAMPTON: Where they are and 

where they may be—Tne Griassmakers’ Dispute: Placard by the Men: 

Termination of the Strike—DtanoLicaL ATTEMPT AT INJURY BY OPERATIVE 

ASSOCIATION BRICKMAKERS—THE SEWING-MACHINE DisPUTE AT STAFFORD— 

‘THe CoLLiens AND THEIR PETITION-- MINERS’ STRIKE IN NoRTH STAFFORD- 

SHIRE—OFFENCE AGAINST THE InsPECTION ACT—A CHILD-BaNKSMAN— 

Farat RECKLESsNESS—DEATH IN A SHaPFT—Mxk. Liovet Broucu Lectusine 

aT Bristo. —Scientiric Fasminc: Numerous Gathering of Farmers near 

Wolverhampton: Testimonies in favour of the Steam Plough. 

Desirous of giving as much prominency as we can to the annexed 
matter, we give it the first position in our budget of this week. 

It is not generally known that one of the first persons to apply 
the smoke-burning principle to locomotives was Mr. Edward Wilson, 
the engineer of the Oxford, Worcester, and Wolverhampton Rail- 
way. In other words, we wish to place it prominently on record 
that Mr. Wilson was the first man in this part of the country to 
introduce the extensive use of coal as fuel for locomotive engines. 
With a smoke-consuming apparatus of his own, Mr. Wilson has had 
several engines at work on that line for the last two years, with the 
accompanying beneficial results to the finances of the company. The 
first quarterly statement after the application of the principle to 
only a few of the engines, made so great a difference in the amount 
of expenses that the surprise of the directors led to an explanation. 
The good news rapidly spread to other companies ; and in the summer 
of last year, some of the directors of the Lancashire, Yorkshire, 
and East Lancashire Railways, visited the Oxford, Worcester, and 
Wolverhampton Railway, accompanied by their respective loco- 
motive superintendents. Mr. Wilson’s apparatus was put to a full 
and fair test, and from our own examination of its working 
we are not surprised that on concluding their examination they ex- 
pressed a very high opinion of the plan which Mr. Wilson had 
adopted. In reply to our own interrogatories, we have been in- 
formed by Mr. Wilson, that at about the same time he also received 
communications from several other companies, requesting him to 
send them particulars of his apparatus. The requests were, of course, 
conceded; but whether his correspondents ever applied his plan, or 
modified or rejected it, Mr. Wilson’s other engagements appear to 
have been too numerous and pressing to enable him to ascertain. 
The value of Mr. Wilson’s invention to the Oxford, Worcester, and 
Wolverhampton Company, will be shown here with the more force 
by the following figures, with which, at our own request, we have 
been politely supplied. They are taken from the published half- 
yearly reports, and show the cost of the fuel for the locomotive pur- 
poses of the Oxford, Worcester, and Wolverhampton line in the last 
tive half years :— 







£ «2d, 

Half year ending Dec. 1856 .........+ ° 211 
- * June, 1857 .. 7310 

na a Dec., 1857 ... 26 3 

* June, 1858 .. 4 4 


9° ” Dec., 1858 ..- . 32154 4 

From the above figures it will be seen that, in the half-year ending 
December, 1858, the cost of locomotive fuel was less than a moiety of 
what it was in the corresponding period of 1856. That ditlerence, 
favourable as it is, will be seen to be yet more so when we have 
stated that the mileage run in the six months ending Dec., 1858, was 
more by upwards of one-sixth than the mileage of the half-year end- 
ing December, 1856. 

During the period which has elapsed since Mr. Wilson first applied 
his smoke-burner to the locomotives on the Oxford, Worcester, and 
Wolverhampton Railway, he has gradually been bringing his valu- 
able invention into extended use, the rate at which this has 
been done being regulated chiefly by local conveniences, permitting 
the stabling of the engine during the period necessary to the making 
of the requisite alterations. At the present time nearly all the loco- 
motives of this line are burning coal. 

The simplicity of Mr. Wilson’s plan is as conspicuous as is the 
economy of its use. So devoid of complication is the apparatus — if, 
indeed, it deserves the name—that with an outlay of scarcely £5 
any engine can be adapted to it. ; . 

‘To witness the application of the principle we paid a special visit 
to Worcester. A coal-burner locomotive was attached to an ordi- 
nary train; and, accompanied by the inventor, we rode upon the 
engine to Dudley, without experiencing any undue annoyance, ex- 
cept when the operation of the machinery was suspended, in 
order that we might judge, “by comparison,” of the etfect 
which the use of Mr. Wilson’s apparatus had upon the burning 
mass with which the fireman unsparingly fed his boiler; and a very 
impressive but most disagreeable method of judging it was. The 
immense mass of dense black smoke in which we were soon enveloped 
made us involuntarily gasp a hasty command to be immediately re- 
lieved from our self-imposed purgatory. The coal which was being 
burnt was that commonly known in South Statlordshire as Lord 
Ward's rough coal, notoriously smoky, but which, whilst coke is 
say 24s., may be had for 6s. 8d. a-ton. The quantity used was 
about 30 1b. per mile. Notwithstanding the notoriously steep 
gradients up which we had to climb, with steam blowing-otf at the 
safety-valve at 120 lb. pressure, not only was there an absence of 
smoke, excepting at few and brief exceptional intervals, resulting 
from a little want of care on the part of the driver, but there was 
an absence, also, of that unpleasant sulphurous vapour with which 
the use of coke is mostly accompanied. The bed of the fire-grate 
during the use of this very untavonrable fuel was as bright and 
brilliant immediately after the opaque body had been taken in hand 
by the devouring element as though it were a display of the pyro- 
technic art, every wreath of smoke being quickly licked into a 
tongue of flame, and sparkling coruscations shooting up from the 
bars in every direction. 

This piece of magic—of somewhat more commercial interest than 

that of the Wizard of the North, or any other wizard known or un- 
known to railway directors—was all produced by simply making the 
two lowest lines of tubes, instead of being heating surfaces, so many 
channels for the conveying of so many jets of air over the surface of 
the burning coal. This done, the well-known chemical action takes 
lace, and coal can be made to supply the place of coke! This, in 
brief, is Mr. Wilson’s smoke-burner. One more simple, yet with 
more of the requisites to success, our inventive faculty will not allow 
us readily to call up. After witnessing its use, we are assured that 
a proprietor of Welsh anthracite beat a retreat from Worcester with 
an ejaculation, and so suddenly as to excite the wonder of the 
courteous and hospitable leading officials of the Oxford, Worcester, 
and Wolverhampton Railway there, who were obliged themselves to 
wrtake of the delicate viands which they had provided for their 
Velsh friend.* 

Of the iron trade, nothing really new can be said this week, except 
that its position: will not be improved by the dissolution, which is 
viewed with great disfavour by most of the masters. The East India 
Company are in the market again for about 15,000 tons of railway 
iron. if 

The iron interests of South Staffordshire are also prepared to take 
measures of active opposition against another railway bill to which 
their attention has been directed, and which is now before Parlia- 
ment. The bill in question has reference to certain proposed trattic 

* Our readers will understand that our correspondent is alone responsible 
for the opinions expressed relative to Mr. Wilson's plan, 





arrangements between the London and North-Western and North 
Staffordshire Railway Companies, which are now working in 
amicable relations. The latter are the lessees of the Trent and Mer- 
sey Canal, which, so long as the two companies are working inde- 
endently, may be regarded as a competing communication with the 
ondon and North-Western Railway; in the event of the alliance 
sought under this bill receiving the sanction of Parliament, the 
North-Western Company would virtually obtain such control over 
the canal as to prevent competition. The trading interests of North 
Staffordshire with those of Liverpool are also opposed to the amalga- 
mation. 

The statement of Lord Shelburne that the character of the bill for 
raising the tolls and fares upon the Great Western Railway, in- 
troduced as a bill for making a bridge, was “ fully known to the 
trading interests, and to everybody concerned,” has excited no little 
surprise in the minds of the iron and coal masters, and the general 
traders of South Staffordshire and Birmingham. The fact that it 
was not known certainly to the “ traders’’ whom it “ concerned” in 
London until the men of Staffordshire and Birmingham, and else- 
where, had defeated it in committee, we mentioned last week. A 
still further illustration of the way in which its title was calculated 
to disarm, and did disarm, those whose business it is to guard the 
trading interests of this and other parts of the country against such 
assaults as those of which the introduction of this bill was one, is 
to be found in the fact that Professor Levy, the London agent of 
most, if not of all, the Chambers of Commerce in the provinces, 
might be supposed, after glancing at the leading part of the title, to 
have tossed it into the waste-paper basket, for that usually vigilant 
watchman of the interests of the associations referred to did not 
warn of their danger those of his clients who have their docale in the 
West Midlands in particular. The men of Bristol and other parts of 
the West of England, who are so dependent on the Great Western 
line, were aware of their danger just in time to be too late to help 
themselves. Fortunately, the iron men of the Midlands were more 
wakeful, as were also those of South Wales. Respecting the bristol 
Chamber and his lordship’s statement, the Times, in its City article 
of Monday last, has the following :—‘ A copy has been received of a 
circular issued by the Bristol Chamber of Commerce on the 26th 
ult., six days prior to the unqualitied statement of Lord Shelburne, 
as chairman of the meeting of the Great Western Railway Com- 
pany, that the character of the recent bill, by which that company 
sought to raise their tolls, was ‘fully known to the trading interests 
and to everybody concerned.’ This circular describes the bill as 
having been ‘ ostensibly introduced to authorise the construction of a 
bridge,’ and affirms that ‘ until it had been read a second time, and 
was in committee,’ when it was too late to present a petition to the 
House upon the subject, no knowledge of its real scope and inten- 
tions was obtained by those most interested in defeating it—the 
commercial and agricultural community of those western counties 
of England dependent for railway communication on the Great 
Western line.” 

The meeting at which the ironmasters of South Staffordshire 
determined to oppose the bill was held, our readers will remember, 
ten days before the date of the circular before quoted. The member of 
the trade by whom the subject was first brought under the notice of 
that interest was Mr. William Matthews, who was appointed 
one of the committee to conduct the opposition to the bill on the 
behalf of the association. At the Preliminary Meeting of the trade 
in Birmingham, yesterday (Thursday) week, Mr. Matthews gave an 
account of his stewardship. The report of the Committee of the 
House of Commons, he said, which had just been issued, stated 
(inter alia) that amongst the petitions presented was one from Lord 
Ward, setting forth that being the owner of large estates in the 
counties of Stafford and Worcester traversed by the Great Western 


; Railway, and which estates contain valuable mines of coal, iron- 





stone, and other materials, in full working by the petitioner or his 
tenants, for whose protection agreements had from time to time been 
entered into by the railway company, which agreements would be 
prejudiced by the bill; that the petitioner sent large quantities of 
minerals over the Great Western Railway, and was greatly in- 
terested in the tolls chargeable by the company ; the bill proposed 
not only to increase those tolls, but to compute them on a principle 
unjust to the petitioner. Petitions from the London and North-Western 
and Midland Railway Companies set forth that the present rate of 
tolls leviable on the Great Western Railway was fixed by Parliament 
“on concession to the company of extensive and important powers, 
in consideration of their accepting scale;” and these petitioners 
further alleged that by allowing to the Great Western Company an 
increased scale of charges they would be able to compete, under 
specified circumstances, at an unfair advantage with the petitioners. 
Petitions from the New British Iron Company; from proprietors 
or lessees of coal mines in the Forest of Dean; from the Coalbrook- 
dale Company ; from the iron and coalmasters of Staffordshire and 
Shropshire; and from other traders and freighters, all set forth in 
detail the extent to which the trading interest will be prejudiced in 
the event of the powers sought by the Great Western Company 
being conceded. It was further represented that the clause relieving 
the company from responsibility as carriers was objectionable :— 
After counsel had been heard, the following resolution was adopted: 
“That the committee’s attention had been expressly directed to 
the subject of the tolls now leviable by the Great Western Company 
on certain parts of their undertaking, one object of the bill being to 
repeal the existing scale of tolls, and to substitute a new scale in 
lieu thereof; and most of the petitioners against the bill having 
been heard against such change, the committee had fully considered 
this question, and the discussion thereon had resulted in the with- 
drawal by the promoters of that part of the bill.” The vote of 
thanks which was passed to Mr. Matthews and his colleagues after 
his statement was all the more hearty, as they were mixed with ex- 
pressions of strong disapprobation at the insidious manner in which 
it had been sought to introduce a bill of so great importance to the 
public. 

Of the general trades of Birmingham and Wolverhampton we may 
say, the factors generally report that the Australian markets are sadly 
encumbered with hardware goods, and to this may doubtless be 
attributed the falling off in the number of orders received from that 
country. The trade with Canada and the United States remains 
unaltered. The tin plate, japan, and lock trades are still in a fair 
condition; in the latter it is predicted that there will be still further 
improvement. The utmost activity is perceptible at the railway 
carriage works at Saltley in particular. This is a branch of industry 
of comparatively modern date, but which is now affording employ- 
ment to large number of skilled artisans and operatives. 

It is exceedingly gratifying to be able to state that the celebrated 
firm of James Watt and Co., of Soho, have orders enough on hand 
to keep their one thousand workpeople in full and active operation for 
nearly two years. Amongst the orders now in course of execution 
is one of considerable value for the Indian Government. The Soho 
was always famous for its coining machinery, and twenty-five years 
ago the present firm sent to Calcutta and Bombay all the presses, 
rolling mills, and other apparatus required for establishing a mint 
for each Presidency. The extension of English power in the interval 
has shown that the provision then made is totally inadequate to the 
requirements of India, and the energies of the firm of James Watt 
and Co. are once more tasked to meet the emergency within a short 
period. The order for Calcutta alone embraces eighteen huge coin- 
ing presses, eighteen cutting-out machines, eighteen milling ma- 
chines, eighteen pairs of rolls for the rolling mill, steam engines 
equal to 100-horse power, and the other apparatus necessary in a 
mint. The extent and importance of the order may be estimated 
when we state that the engine boilers (which are of copper) will cost 
betwixt £9,000 and £10,000. The coining presses are on an entirely 
new principle, the invention of Mr. Harvey, head engineer at the 
Calcutta Mint. The motive power is compressed air, instead of the 
vacuum arrangement hitherto used. Its advantage in point of sim- 
plicity is obvious. These machines are capable of manufacturing 
120 coins per minute. The milling and cutting-out apparatus is 
also entirely new in construction. The latter will turn out per 
minute 500 small blanks and 300 larger ones. The former, a beau- 
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tifully simple machine, is capable of milling 400 blanks per minute. 
The driving wheel for the rolling mill is no less than 22ft. in 
diameter, and is further remarkable on account of its mortice wheel 
being geared with wooden teeth. This will prevent much of the noise 
which such a large wheel usually produces. A number of marine 
engines for English frigates and men-of-war are also in process of 
construction at the Soho Works.—Yesterday (Thursday) week there 
was cast at these works the second cylinder of vastdimensions intended 
for the engines of packets shortly to be placed, for purposes of postal 
communication, on the Holyhead and Dublin route. The vessels 
will be of 2,000 tons burden, and by the aid of the powerful engines 
now being constructed at the Soho Works, it is expected that a 
speed of from twenty-one to twenty-two miles an hour will be 
attained. This of course greatly exceeds anything now afloat, the 
rate at which the (Queen's yacht goes being under eighteen miles an 
hour. ‘The cylinders are of a size quite unprecedented for engines 
on the oscillating principle. Their internal diameter is 96 in., and 
the piston will have a 7-ft. stroke. The cylinders of the Great 
Eastern, it may be remembered, are only 84 in. in diameter, and 
have a 4-ft. stroke, the great power of the Leviathan being 
obtained by the possession of two pairs of engines, one pair 
of which, by the way, was made at the works of which 
we are now writing. ‘The first of the cylinders referred to was cast 
a few weeks ago, and though it required thirty-three tons of metal, 
and now weighs twenty-three tons, yet the dressed surface is as free 
from air bubbles as a specimen of iron fine art. The brick-lined ex- 
cavations which form the casting pits in the building, in which large 











castings are made, are of a size corresponding with the heavy cha- | 


racter of the work. In one of these pits, on ‘Lhursday, skilled work- 
men were preparing the mould for a large screw-propeller of novel 
form; in another, part of a huge driving-wheel was about to be 
cast; and in a third, a dozen labourers were hard at work, paviour- 
fashion, ramming down the soil which nlls the space betwixt the 
mould and the pit wall. They were at work cn the * condenser” 
for the Dublin packets, the weight of which is even greater than the 
cylinder, while the mould is much more complicated and ditticult. 
In the next pit was the mould, which was soon to be filled. Every 
thing being ready, the master caster gives the signal, one furnace 
after another is tapped, and down in a loam-lined gutter comes the 
bright red stream, showers of the most brilliant coruscations shooting 
out and flying in all directions. But its course is stayed before it 
comes to the mould. The boiling iron is allowed to accumulate in a 
capacious “sow ” at the edge of a pit. Here it seethes and frets, a 
veritable “sea of molten glory,” for a minute or two, Once more 
the head of the department speaks, and then, attended with the 
usual display of “ brilliant fireworks,” and the screaming of the 
expelled atmospheric air—to facilitate the escape of which, and 
thus remove the leading cause of accident in such cases, some 
ten or twelve men were standing on the top of the mould, 
keeping open the vent holes—the metal rushed into the mould “in a 
steady and relentless volume.” In scarcely more than a minute the 
thirty tons of molten iron had run from the “sow” to the mould, 
without the occurring of a single hitch in the operations. All that 
there now remained for the casters to do was to pour sundry 
cauldrons of metal into the mould as the boiling mass gradually 
consolidated and settled down. In a few days the cylinder will be 
raised from its bed by powerful machinery, and transported to the 
fitting shop, where other portions of the machinery for the City of 
Dubim Company’s vessels are in progress. 

Mr. William Greener, of Aston New-town, Birmingham, an- 
nounced, on Monday, that after carefully-conducted experiments he 
has satistied himself of the origin of the defect in the Entield rifle, 
complained of by Mr. W. HL. Russell, the special correspondent of 
the 7imes, in India. 

The following is Mr. Greener’s account of the result of his experi- 














ments:—“ In the act of an expansive bullet passing (by discharge) | 


through the tube of a ritle, a considerable degree of expansion or 





enlargement of size is endured on the outer form of the barrel, | 


‘running like a wave’ coincident with the bullet’s velocity. If on 
any portion of the barrel an increase of metal takes place, ‘or 





it results that the barrel produces the opposite eflect, namely, a con- 
traction. ‘This may be easily proved. Place on the barrel of a rifle 
of weak construction (such as the Enfield) a ring of iron, titting 
mechanically tight, and whose strength or substance be greater than 
that of the barrel; fire ten or fifteen rounds with this ring on the 
barrel; on examination it will be found the ring is loose, and a 
corresponding ‘indentation” produced on the barrel, and on internal 
measurement a contraction of the bore. ‘The bayonet socket’ at 
Allahabad is this ring. Ten or tifteen rounds have produced an im- 
perceptible contraction of the barrel, by its yielding in the weakest 
points, namely, the ‘three grooves,’ which are now narrowed, and 
the bore less, and hence the defect. That this has never been found 
to occur or been noticed before, arises fromthat the fact it is unusual 
in the ‘instruction practice ground’ to fire with bayonets fixed. 
This is reserved for the ‘battle field’ alone, and so comes the myste- 











rious myth which has set all the body of contractors in a state of | 


ferment. That it is not a general result throughout the army in 
India, arises no doubt from dissimilarity in the iron, as I found the 
construction variable, and not at all uniform. An additional cause 
will be found in the enormous ‘vibration’ to which the bayonet 
blade is subjected by the adjacent concussion of the explosion, and 
this travelling down to the socket with a ‘lever’s power’ increases 
a force on the comparative weaker tube equal to the effect produced. 
The remedy for this is simple—* more metal.’ ” 

The fact that Wolverhampton possesses a partly-completed set of 
specitications of patents, the gift of the Commissioners of Patents, 
has been notified to the inhabitants by Mr. George Price, proprietor 
of the Cleveland Safe Works in that town. We say “notified,” 


because so little use has been made of them, and it is so long since | 


they have been spoken of, that to the greater number of the rate- 
payers the letter which Mr. Price has published partakes more of 
that character than any other. The communication takes the form 
of a letter to the mayor of the borough ( Mr. John Hartley, of the 
tirm of Messrs. G. B. Thornevcroft and Co.) After showing that 


although £30 was proposed to be voted by the council three vears ago | 


for binding the specifications, vet the proposition was not passed because 
the town clerk ruled that there was no act of Parliament in force 
within the borough which authorised the payment; and stating that 
the estimated real value of the specifications is £2,200, the writer 
says that in consequence of the agent of the corporation having 
ceased to call at the patent offices, the patents published since June, 
1856, are not possessed by the town. Although the first 
instalment of the specifications was received in July, 1855, Mr. 
Price is the only person who has yet consulted them. This he says 
should not be a subject of surprise when it is known that to get at 
any particular specitication is an herculean task, as they are all 
packed up in parcels of several hundredweights each; that no ar- 
rangement of them whatever has ever been attempted; and that 
they are stored away like so much waste paper in a small room of 
the School of Art and Design, notwithstanding that these works 
were presented to, and accepted by, the township, ‘on condition of 
their being daily open to the inspection of the public sree of charge.” Mr. 
Price 
free-library would be a good place in which to deposit them, and 
then says, “ As my share in the work, I offer to procure estimates 
for the necessary fittings, and to arrange the whole 32,854 specitica- 
tions in their proper order, and to act as honorary chief librarian.” 
The mayor, in acknowledging the receipt of Mr. Price's letter, stated 
that he would give the matter his early consideration with a view, 
if possible, to such arrangements being made as would lead to the 
deposit of the whole of the very valuable documents referred to in 
some suitable place where they would be accessible to all who might 
desire to refer to them. 

Whilst the glassmakers’ dispute seems to be in a process of 
amicable arrangement in other parts of the country, in Birmingham, 
Stourbridge, and elsewhere in the West Midlands, the lock-out yet 
continues. On Tuesday a conspicuous bill was posted upon the 




















walls in those towns and Wolverhampton, conveying the following 
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lity arises,’ materially interfering with the wave of expansion, | 


ests a cheap mode of binding, and intimates that a public | 
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statements and appeal:—‘ Conspiracy against labour in the glass 
trade. 1,100 men now locked out by their employers for the express 
purpose of breaking up our society. The following question issued 
by the masters is the condition upon which men are to return to 
their work :—* In entering your establishment we agree to give up 
the Glassmakers’ Society as now constituted. We declare that we 
will not interfere with your management'or right to employ labour 
as may be required by you in your works; nor contribute funds to 
any society that shall have this effect, so long as we remain in your 
employ ment.’ The men have nobly refused to si this selfish 
bond, and refuse still, though this is the twenty-third week of the 
lock-out, and there is no probability of a’settlement. Working men 
of every trade, come forward and lend a helping hand to those who 
| are struggling for the rights of labour.” This conspicuously-printed 
| document is signed by “ The Committee,” and contains also the names 
| of persons in Birmingham and Stourbridge who will be glad to re- 
| 

| 
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ue 
ceive the “helping hand” that is thus invoked. 

Whilst this placard was yet wet upon the walls an amicable 
arrangement was being come to. After an interview between the 
employers and the employed at the hotel, Dudley, on Monday, this 

| very gratifying state of things was brought about by mutual conces- 
| sions on either side.. The men revised the rules of their society, and 
| the masters accepted the following, as an explanatory note of the 
object of two of the leading rules :—* Rules 4 and 5 are not intended 
to compel a master to en; any man to whom he objects, or who 
is incompetent to till the situation required; and any master may 
have any member he prefers by telling the secretary, or any of his 
men, whom he desires to have.” The chairman expressed the wish 
of the masters that all unfriendly feelings engendered during the 
dispute might pass into oblivion; and the men reciprocated these 
excellent sentiments. So soon as the necessary preliminaries can be 
completed at the works, the masters will re-open their doors, and the 
men will resume work, 

Proceedings of the class of those which disgrace sections of the 
Sheflield operatives have been enacted in Birmingham by members 
of the Operative Brickmakers’ Association. Five members of that 
association are now in custody, charged with being concerned in the 
horrible work of throwing explosive shells into a house inhabited 
by an operative who declined to join the association. Lately men 
have been going abont threatening the labourers who were not 
members of the Operative Society, and on the night of Friday, the 
25th of March, a man named Edkins, Who did not belong to the so- 
ciety, had just gone to bed in his own house, when he was alarmed 
by the smashing of glass in his bed-room window. He jumped up, 
went to the sash, and put his head out, when a missile, which proved 
to be a bomb-shell, was hurled at him by two men in front of the 
house, and it afterwards fell into the street and exploded with a 
loud report, the fragments being scattered in all directions. These 
were found on the following morning, and also a whole bomb which 
had not exploded. The missile found near Edkins’ house has been 
produced before the magistrates, and is a very formidable one. It 
consists of a spherical ball, about 3§ in. in diameter, of solid black 
clay, burnt to a great degree of hardness, and fitted with a fuse 
hole, the cavity beneath which is capable of holding three or four 
ounces of powder. A blow from one of the fragments might prove, 
if not fatal, at least productive of serious personal injury.  Sutli- 
cient evidence for a conviction is only needed to be forthcoming. 

The ditferences existing between the workpeople of Stafford and 
their employers, arising out of the introduction, by the latter, of 
the sewing machine, remain much the same as last week. ‘The par- 
tisans of the trade society, who take the lead and direct the move- 
ments of the strike, are by common consent acknowledged to be 
the chief movers in the affair; and the workmen are so much under 

| the direction of the executive, that their suggestion to leave is im- 
mediately complied with by men who are otherwise disposed to earn 
a livelihood in the town. ‘The manufacturers are firm in their reso- 
| lution to adopt the machine, being aware that they cannot meet 
competition without it, and in several manufactories this much- 
dreaded, but wonderful piece of mechanism, is quietly at work. 
| Other manufacturers are getting up the tops by machinery and 
sending them to other towns, where the men who once worked for 
them at Stafford are making up at 4d. and dd. a pair less than they 
received at home. On the other side both men and women are 
still leaving the town, numbers of houses are left without a tenant, 
and a considerably less sum is spent weekly amongst the tradesmen 
than before the strike. In several instances, however, parties who 
have desisted from work for the last month or tive weeks, have made 
application for employment, and a few of those who had left on 
tramp have returned, perfectly satistied that it is better policy “to 
bear the ills they have, than tly to others they know not of.” 

The colliers’ movement, in South Staffordshire, in support of the 
short-hours petition continues. An open-air meeting in its behalf 
was held at Westbromwich on Monday last, at which nearly 400 
persons assembled. Mr. Miller, the secretary of the Union, was the 
chief speaker. Mr. Miller, in calling the attention of the meeting to 
the necessity of all signing the petition, added to his general advice 
that the miner should seize every possible opportunity for intellec- 
tual improvement, and leave off debasing and drinking habits. 
The petition-signatures showed that not above one collier in twenty 
could write his own name. It was again intimated that the Union 
funds were not to be touched for this new movement. ‘The shilling- 
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per-man subscription would pay all expenses, and leave a large sur- 
plus. 
In North Staffordshire a number of ironstone miners are on 


} strike, and they are being well supported by their fellows who are 
at work. The fourth weekly statement of the Miners’ Strike Com- 
mittee, published on Friday last, announces subscriptions amounting 
to upwards of £40. The employers affected by the strike, say :— 
“ We consider the men are acting very unfairly, as they turned out 
at four large collieries at Burslem for 4s. per day, and after being out 
| for a few days resumed work at the old price, but still persist in 
| urging their claims against us, whose mines are not so protitable. 
| And we have thought proper to appeal to the good sense of honest 
working-men to say who they think are the offending parties, and 
| we further add the selling price of stone does not warrant any ad- 
vance in wages, or we would willingly give it.” i 
| At the Longton Police-court, on Wednesday last, Joseph Prit- 
| chard, charter-master, in the service of Mr. Alderman Copeland, at 
| the Berry Hill Colliery, was charged with neglecting to deliver to 
| William Gossley, a miner employed by defendant, a copy of the 
rules of the colliery, contrary to the fifteenth rule of the Coal Mines 
Inspection Act, and with misbehaving himself in his employment 
by not delivering such rules. Mr. Stephenson, who appeared on be- 
half of the alderman, said that last week a boy lost his life, it was 
| believed, through not having had a copy of the colliery rules de- 
livered to him, and he asked for defendant to be dismissed from his 
employment and tined for his neglect in this case.—He was accord- 
ingly dismissed from his employment and fined 10s. and costs. 
Another similar charge against defendant was withdrawn. 

Ten men were summoned before the Dudley magistrates on 
Monday, charged with leaving their work at the pits of Messrs. 
Bradley and Co., of Tridale, without giving notice. The men, it 
turned out, justly considering their lives in danger, on account of 
a lad. eleven years of age, being employed as banksmen, a circum- 
stance scarcely in harmony with the “special rules,” one of which 
stated that a banksman should be especially careful as to the per- 
formance of the responsible duties entrusted to him. 

An inquest has been held ‘in South Staffordshire on the body of a 
collier, aged 50, who was killed in the pit in which he worked, in 
consequence of his continuing the dangerous practice of ascending 
and descending sitting upon the iron log which hangs at the end of 
the chain, and is attached for the purpose of steadying a load in its 
passage upthe shaft. Deceased was working during the night ina 
pit, the engine of which was employed drawing water. In the 
morning the unfortunate man was found at the bottom of the shaft 
quite dead. His thigh was broken, his temple much injured, and his 

| clothes torn. The deceased had frequently ascended on the log, and 
| in reply to remonstrances, said it was quite safe. It is supposed 
that he was attempting to do se on this occasion, and had fallen 
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down the shaft, which is 100 yards in depth. It transpired during 
the inquest that the wire by which persons at the bottom of the pit 
could communicate with the engineer was broken. 

Whilst ascending a water pit, the property of Mr. Dixon, of 
Horsley Heath, Tipton, South Staffordshire, Abraham Duifield, 
collier, aged 49, on Thursday week, fell out of the skip from an 
unknown cause. Other three men were in the skip at the time, one 
of whom nearly lost his life in attempting to save that of Duttield 
as the deceased was falling. A speedy descent was made. Deceased 
had fallen upon a loaded skip at the bottom of the shaft; his temple 
was severely cut. He exclaimed, *O Lord, O Lord,” and expired 
leaving a widow and six orphans, At the inquest on Saturday last, the 
Government Inspector sent word that he had examined the pit, and 
had nothing to complain of. A verdict of “ Accidental death” was 
therefore recorded. 

A lecture was delivered at the Bristol Mining School, on the 
28th ult., by Lionel Brough, Esq., late Government Inspector of 
Mines in South Staffordshire. Mr. Brough, in opening his able and 
interesting paper, stated that he had commenced preparing it before 
leaving Statlordshire, but that, having been removed into the western 
district, he did not see but what he had to say to his Staffordshire 
friends might be equally useful to his friends in Bristol, for it was to 
be hoped that some present would, one day or other, have to carry 
out practically the principles he so strongly desired to tix upon their 
minds. Mr. Brough having referred to meflicient ventilation, and 
other mining works, said that for driving off or rendering harmless 
the various deleterious vases, nothing, in his opinion, superseded a well- 
managed furnace. The properties and dangers of the various gases 
met with in mines were then described in an interesting manner, 
and the lecture concluded with some practical remarks on the con- 
struction and use of the safety lamp.—| We hope to notice this lee- 
ture more at length in our next. | 

Nearly two hundred agriculturists and others assembled on Friday, 
the 20th ult., on the farm of Mr. William Bradburn, to inspect his 
farm at Hilton, about 4} miles from Wolverhampton, which lies to 
the right of the Cannock Road, and close to the residence of General 
Vernon, the proprietor. The surface presents considerable irregu- 
larity. A hilly ridge rises in the centre of the farm, running parallel 
to the line of elevation of Cannock Chase. A parallel ridge bounds 
the farm on the eastern side, and between them is a narrow valley of 
considerable depth. In the hilly parts of the farm the soil is a sharp 
gravel, but in the valley above referred to it is generally stronger, 
in some cases being decidedly clayey. The whole extent of cul- 
tivable land, excluding about thirteen acres of coppice, is about 170 
These coppices form an important feature in the farm, and 
must be a considerable drawback to its successful cultivation. Here 
the company mentioned had assembled, in consequence of a challenge 
given by Mr. Bradburn to Mr, Beech, of the Haltons farm, near 
Wolverhampton, who was a competitor with Mr, Bradburn last year 
for the prize of £10 and the silver medal of the Stafiordshire Agri- 
cultural Society, for the best cultivated farm in the county, and to 
whose receiving the prize Mr. Bradburn had taken exception. The 
whole of the land showed that Mr. Bradburn had paid great atten- 
tion to its drainage. By the application of sulphate of soda and, 
in virulent cases, sulphuric acid, he has removed the “sniggle 
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grass,” and has obtained a vegetation uniformly close and 
tender. Another great improvement has been eflected by the 
removal and rectineation of fences. In carrying out this part 


of his operations, Mr. Bradburn appears to have had in view 
the adaptation of his farm to steam culture. An unnecessary 
road has been thrown into the farm; a number of hedgerows which 
cut it up into small fields have been cleared away, the extent of 
which operations may be inferred from the fact that twenty-four 
fields have thus been made into eleven. The crooked boundaries 
have been made in many cases quite straight by arrangements with 
other tenants of the same landlord, and where this was not practi- 
cable the nearest possible approximation to straight lines and right 
angles has been secured. The plans of the tields present a striking 
absence of those picturesque curves and acute angles which, how- 
ever pretty in a sketch, are great impediments to cultivation, espe- 
cially to the application oi steam power to the process. By the 


| removal of the road above referred to, and of hedges, by filling up 








pits and reclaiming odd pieces of waste, the amount of cultivable 
land on the farm has been increased by at least ten acres. Except 
a single cow kept for domestic purposes, the animals reared on the 
farm are entirely sheep, of which Mr. Bradburn has regularly be- 
tween 400 and 500, The interest of the day's proceedings was 
enhanced by Fowler's steam plough being at work in a tield near the 
summit of the ridge before spoken of, and which contained upwards 
of twenty-one acres, The engine and the winding apparatus were 
conveyed to the farm from Mr. Smith’s, at Coven; the steam engine, 
one of Mr. Sinith’s manufacture, and containing several improve- 
ments patented by him, drawing them there without any assistance 
from horse power. The plough was one of four shares. Mr. Smith’s 
engine possesses many admirable features, adapting it for travelling 
on an ordinary road. The difficulty arising from the unevenness of 
the roads, which would, in the case of an ordinary engine, lead to a 
part of the boiler and tubes being left uncovered with water, and 
thence liable to be raised to a red heat, is obviated by the boiler 
being hung upon a centre. Near the engincer is a screw, by means 
of which he can regulate the position of the boiler, so as to kee p it 
in a horizontal position, a small spirit level attached to the boiler 
guiding him in the operation. Another difliculty is to enable the 
engine, with the winding apparatus attached, to turn sharp angles 
in the road. This Mr. Smith has effected by two contrivances. By 
the one the angle of the axle of the hind wheels can be readily 
altered by the driver by means of a pinion working in a segment of 
the circle with which the axle is connected, thus enabling him to 
steer it with ease, By a further contrivance either of the driving wheels 
can be disconnected from the axle, so that whilst one is moving 
round the long arc of a circle, the other—which is nearer the centre 
of the circle being described in turning an angle— remains stationary, 
or as nearly so, as is necessary. The success with which this engine 
can traverse ordinary roads may be judged from the fact that it 
travelled from Coven through Featherstone on a road which pre- 
sents many steep acclivities and sharp turns. Mr. Smith ex- 
hibited a model of au improvement in the winding apparatus of 
Mr. Fowler's plough of an important character. Instead of the two 
drums over which the steel wire rope passes in the present apparatus, 
a single drum is substituted, with a large pulley at each end, and it 
was stated that this apparatus was found in practice to afford suffi- 
cient friction for working the plough. ‘This improved apparatus can 
be placed beneath the steam engine instead of being behind it as at 
present, and the simplification effected may be estimated by the fact 
that the weight of the winding apparatus is thus reduced from 3 tons 
15 ewt., to 106 ewt. A machine constructed after this improved 
model has been in successful operation at Stratford, near London, 
and is engaged to work at Prince Albert's model farm at Windsor. 
After the dinner, which was a fit termination to the day’s proceedings, 
and which was partaken of by 160 of the visitors, Mr. C. pro- 
posed the toast of “Steam Cultivation”’—a toast in which they as 
agriculturists were all deeply interested. When they looked at the 
fact that hand loom w ng had given place to steam, that the 
spinning-jenny had banished the wheel and distaff from the land, 
that instead of travelling by the four-horse coach steam now whirled 
them along at the rate of fifty miles an hour, that a short time ago 
it was said to be morally impossible to cross the Atlantic by means 
of steam power, which was now done on so large a scale, it appeared 
most unwise to Oppose the extension of steam to agriculture. (Ap- 
plause.) Let them give it a fair trial, and instead of repelling it 
welcome it to their arms. (Laughter and applause.) He coupled 
with the toast the name of Mr. Smith, of Coven. (Loud applause.) 
Mr. Smith, on rising to respond to the toast, was received with loud 
applause. He said he had striven to the best of his ability to 
promote steam cultivation in that part of the country; but the chief 








, credit belonged not to him but to the patentee, Mr. Fowler, a man 


than whom there was not one in the kingdom more estimable, more 
upright and straightforward. Mr. Fowler had devoted a very large 
part of his life to the question of steam culture, and had expended 
not less than £35,000 in carrying it out to its present degree of 





judge, that they did not mean to give contemptuous damages, but to 
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perfection. (Loud applause.) There were several others who had 
expended large sums, and he could assure them that his efforts to 
carry out the application of steam cultivation had nearly emptied his | 
pocket. (Laughter and applause.) He was very much gratitied 
that day to tind that there were not two opinions amongst those who 
had witnessed the ploughing by steam as to the success of their | 
operations. (Applause.) There had been a trial during the previous | 
week at Teddesley, and it was well for steam culture that there was | 
a little rivalry. He might be allowed to say that the cultivator used 
by him on that occasion was a new implement. He hoped some day 
to exhibit that implement to greater advantage. (Hear, hear.) He 
had been asked many times that day what was the cost of steam 
cultivation, but he was hardly prepared to answer that question, and 
he thought it was hardly the question to put. A great deal of money 
had been spent in perfecting this invention, and they naturally 
looked for some return. (Hear, hear.) He was reminded of what a 
tailor’s lad once said when he and his master were working at a 
farmhouse, At dinner the master said, “Jack, eat a bit for to- 
morrow,” —(laughter)—to which the lad replied, ** Stop a bit master, 
let’s eat a bit for yesterday.” (Roars of laughter.) They were 
anxious to fill up part of the vacuum left in their pockets by the 
expense they had incurred in bringing the machine into operation. 
Ploughing on light land, putting aside the cost of the engine and 
the machine, could be done for 2s. 8d. per acre; but it would be 
hardly fair to ask him the cost of the machine. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
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SEVERAL cases of interest aud importance have been disposed of at 
the liverpool Assizes. A Mr. Spearitt was indicted for perjury in a 
case heard at the last assizes. The question at issue was the validity 
or otherwise of a patent which Messrs. Brown and Co., of Manches- 
ter, had taken out for an improved process of manufacturing Orleans 
cloth. It appeared that this firm brought an action at the last 
Liverpool Assizes against Messrs. Dewhurst, of Iludderstield, for in- 
fringing the patent, when the prisoner, who was called for the 
defence, swore that the process was known to him in 1539, many 
years before the patent was taken out by Messrs. Brown and Co, 
The case set up for the prosecution was not borne out by the evidence, 
and the prisoner was acquitted. — In the case of “ Wood v. the Man 

chester, Sheflicld, and Lincolnshire Railway Company,” the plaintiff 
was Mr. John Wood, the proprictor of some brickworks situate in 
Medlock Vale, and the present action was brought against the above- 
named railway company, as the proprietors of a canal running from 
Fairbottom to Hollingwood. ‘lhiv canal, it appeared, has in con- 
nection with it two | reservoirs, and a very heavy storm occur- 
ring upon the 15th of August, 1457, large quantities of water from 
them were thrown down the river Medlock and also down Lord’s 
Brook, upon which the plaintiff's property was situate, and it was 
alleged that the defendants, by the bad management of their canal 
and the siuices of water connected with it, increased that flow of 
water to such an exicat as to do the plaintiff's property considerable 
damage, for which compensation was sought. A great number of 
witnesses were called on the part of the defendants, to prove that the 
storm upon the night in question was one of extraordinary violence, 
not to be foreseen, and ist which ordinary precautions were of 
no avail; and that the 
























rangements of the company along their 
branch of the canal were quite adequate for all ordinary require- 
ments. After along deliberation the jury found a verdict for the 
plaintiff, damages one farthing, the foreman stating. in answer tothe 


say that the damage done by the defendants was inappreciable-—In 
“ Macnee and Others rv. Nimmo,” 2 special jury case heard on Satur- 
day, it appeared that the plaintif!s are manufacturers in Scotland, 
the defendant is a manufacturer in Manchester, and the action was 
brought by direction of the Court of Chancery, to determine, by the 
verdict of a jury, whether certain patent rights of the plaintiffs had 
or had not been infringed. The object of the plaintiils’ invention is 
to produce imitations of certain fabries, which are commercially 
known as “zebras,” and this was the second action brought against 
the same defendant for : infringements. In the tirst action, 
tried in Apri!, 1857, the plaintifls obtained a verdict. The infringe- 
ment now complained of was of a ditlerent description, and the de- 
fendant denied that he had exceeded the limits of his own patent 
rights. ‘The jury found a verdict for the defendant; but leave was 
given to the plaintills to move the court above on points of law. 

Mr. 'T. E. Hignett has exhibited and explained to the Liverpool 
Polytechnic Society a model of a raft to be used in case of ship- 
wreck, or as a means of transport in shallow waters. It was the 
invention of Captain Burnett, and consisted of rows of casks laid 
end to end, each row being secured between four spars, running 
longitudinally, and fastened by ropes, the different sections being 
afterwards joined together by additional lashings. according to the 
xe of raft that might be required, or that the materials might 
suflice to make. Mr. T. Rt. Arnott, with reference *o some proceed- 
ings which have been taken in Manchester, made some remarks 
upon the expenses of patents, and the necessity for a depository of 
models. An interesting conversation ensued on the subject, in which 
Messrs, Milner, Salt, and O'Connor took part, the latter of whom 
remarked that many 2 poor man had been ruined by the bad state 
of the patent laws. 

The Mersey Dock Board resolved at their last meeting to accept 
the tenderof Messrs. G. Thompson and Co. forthe construction of seven 
timber offices. the Canada Dock, for £4,687, to be completed on the 
Ist August, 1859. It was stated that the committee of the marine 
department had instructed the engineer to conclude a contract with 
Messrs. Glass, Elliott, and Co., for the construction of the sub- 
marine cable in connection with the intended telegraphic communi- 
cation with Holyhead station, without requiring any guarantee for 
maintenance. They had also communicated with the collector of 
the port relative to carrying the wires for the proposed dock side 
telegraph over the Custom-house; and had appointed six youths to 
work the telegraph, at a salary of 7s. per week. Mr. Bold called 
attention to the subject of placing the time-ball at the Observatory 
in a better position. Mr. Gisborne had informed him that the ex- 
pense of removing the ball to the top of Victoria Tower would be 
£100, and erecting a new ball at the top of the Albert Warehouses 
£150. By such an arrangement the vessels at each end of the docks 
would be enabled to see a time-ball. Mr. Mondel said the subject 
had not been lost sight of. Wires were at present being laid across 
the basins for carrying on the communication from end to end of the 
docks. It was not intended to carry the wires across the west side 
of the entrances at present, except with a view of communicating | 
with the necessary oflices. 

Mr. W. Winter, of Durham, has obtained the contract for the 
restoration of the central tower of Durham Cathedral. The tenders 
are said to have ranged from £12,000 to £5,000. It is intended to | 
recase the whole of the tower, down to what is termed the “ bell- | 
ringers’ walk,” and the buttresses are to be restored 20 ft. lower. | 
The architecture will, in ail essential particulars. be the same as at | 
present, but the workmanship will be very different, as stone-work 
is to be substituted for the cement in which the tower is now 
enclosed. The work will be commenced as soon as possible, and will 
occupy nearly two years, | 

It is proposed to form a company on the limited liability principle 
for the purpose of erecting blast furnaces at Seaham Harbour. The 
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Marchioness of Londonderry is prepared to concede to the company 
her ironstone take at Boulby. It is proposed to erect the furnaces to 
the south of the town. on an eligible site, with a limestone hill at the 
back, and tip room within 100 yards in front. The site for the 
works will consist of about twelve acres, held under a lease from the 
Marchioness of Londonderry for ninety-nine years. A branch rail- 
way will run to the works, securing the transmission of all materials 


and produce to and from Seaham Harbour, Sunderland, and Fence | 


Houses, where the line joins the North Eastern Railway. ‘Two fur- 
naces are proposed to be erected in the first instance, and afterwards 
two additional. The capital of the company is fixed at £40,0U0, in 
2,000 shares of £20 each. 

The Leeds Chamber of Commerce, in their monthly report of the 
trade of the town and district, observe:—“ lron manufacturers still 
continue in a state of activity. The demand for railway purposes is 
good, and prices of iron have been fully maintained at previous rates. 
The state of the machine tool trade is not generally satisfactory, 
though some of the principal firms have been better employed than 
during the previous months, chiefly owing to Government orders. 
The locomotive branch is without improvement. The manufac- 
turers of cut nails are doing a satisfactory amount of business.” 

Some fatal railway accidents are reported. One of the most 
distressing occurred on Friday night at the Midland station, 
Leeds. The deceased, Mr. Webster, had gone to the station 
to see a gentleman named Mitchell off by the 940 North- 
Eastern train for Selby, and whilst Mr. Mitchell went into the 
waiting-room, he crossed over the platform for some purpose 
not known. At the same time the train was setting back to the plat- 
form, and before the deceased was aware of the danger, he was run 
over and killed on the spot. The train had passed over his head, 
crushing it to atoms, and also severed one arm from the body. The 
accident was immediately discovered, and the shattered remains 
were removed to the Great Northern Hotel. 

A deputation from the Corporation of Ripon have had an inter- 
view with the directors of the North-Eastern with reference to the 
monopoly and present exorbitant prices of coals at the depot for the 
city of Ripon and the surrounding neighbourhood. On the opening 
of the Leeds and Thirsk Railway, and for a considerable time after- 
wards, coals were sold at 8s. and Ils. per ton, which are now 
charged 11s. and 15s. 6d. Such a great increase of price without 
any adequate reason is felt to press very heavily on all classes of the 
community in the city and district of Ripon. 

Ata meeting of the Leeds Town Council yesterday (Thursday) 
week, Mr. Alderman Botterill, in the absence of Mr. Alderman 
Kitson, moved that the council grant the use of the Victoria 
Hall and of the Civil Court for the meeting of the Institution of 
Mechanical Engineers at Leeds in the autumn. ‘The meeting, 
Mr. Botterill stated, would be held in September, but the date could 
not be fixed until the time for holding the Social Science Meeting at 
Bradford had been decided. There would be three meetings—two 
in the Civil Court, at which papers would be read, and to which 
admission would be free, on the introduction of members; and an 
evening conversazione in the Victoria Hall, to which admission 
would be by invitation. The motion was adopted. 

Messrs. Cochrane and Co, are supplying a large quantity of cast 
iron pipes in connection with the extension of the Leeds waterworks. 

At a special meeting an evening or two since of the friends of the 
Working Men’s College, some interesting information was given 
with reference to the present state of the institution. Mr. Green- 
wood said that in consequence of the unexpected absence of his co- 
secretary, Mr. Ransome, he had not the documents necessary to 
enable him to lay before the meeting a detailed statistical history of 
the last term. He might, however, state generally that the number 
of students had been slightly less than in previous terms, but the 
attendance at the cl ; would, he believed, bear favourable com- 
parison with any previous term, As term after term passed by he 
believed the college was gradually falling into a normal condition, 
and that the students were not induced to attend by any vague 
feeling of curiosity, which probably operated in the earlier terms, 
but by higher motives, and a sincere desire to profit by the facilities 
afforded them. The council are aiming at the provision of a per- 
manent place of assembly for the members of the college. 

Boydell’s traction-engine has been exhibited during the last few 
days in Manchester. ‘The engine, with a train of f ur wagons, de 
scribed a circle of about 80 ft. in diameter, steered clear of a crane, 
and was driven between gate-posts in Clegg’s timber yard in a very 
satisfactory manner; and though of great size and ponderous 
weight, the soft ground was very little cut up. _[t was built by Mr. 
Burrell, of Thetford, Norfolk, and is to be sent to Venezuela, South 
America. The wagons were made by Messrs. Crosskill, of beverley. 
The train has also been worked between Manchester and the col- 
liery of Messrs. Gibson, Little Hulton 

At the last meeting of the Manchester Statistical Society, Mr. 
John Robertson read a paper on the insalubrity of the deep Cornish 
mines, and, as a consequence, the physical degeneracy and early 
death of the mining population. 

The weekly report of the trade of Sheffield is not of a very satis- 
factory character. Though better than during some parts of last 
year, the home trade is inactive, and this is especially the case as 
regards the London market. Some of the rolling mills are more fully 
employed, but the improvement is probably temporary, and is only 
partial. Orders from the Continent are somewhat better, in spite of 
the uncertainty which still exists as to peace or war. A slight im- 
provement is reported in the state of trade in Rotherham, the work- 
men at several of the iron foundries being again on full time. The 
brass trade there continues flat. 

About 100 sets of plans have been seut in for the new assize courts 
for Manchester, which are to be erected on a plot of land in Great 
Ducie-street, Strangeways, part of which was, tll lately, covered 
by Strangeways Hall. ‘The committee of magistrates appointed to 
examine the plans, and to report as to which should be adopted, 
have twice met at the Royal Institution, where the designs are 
arranged for their inspection; but frequent additional meetings will 
be necessary. 

Another case of interest heard at the Liverpool Assizes, to which 
allusion has already been made, was “ Monk vr. Upton,” an action to 





| recover damages which the plaintiff had sustained by the alleged 


carelessness of the defendant's servants. Both the litigants were 
sub-contractors at the works now being carried on at the new docks 
in Birkenhead. The plaintiff was employed under Mr. M‘Cormick, 
and the defendant under another person, on the same works. In 
order to facilitate the conveyance of stones and other materials from 
one part of the works to another, there had been a high-level bridge 
constructed, and on that bridge there were two tram-roads tixed. On 
one portion of the tram-roads there was a declivity on which, with- 
out great care, the velocity of the wagons containing stones, c., 
would become very dangerous. The bridge in question was at a very 
great height over Wallasey Pool, and on the side of the bridge there 
was nothing but a “ balk of timber” to prevent anything falling over. 
At various points in the tram-roads there were appliances for 
shunting the wagons, and men stationed there to work them, and 
also to apprise the men having charge of the wagons if anything oc- 
curred to require special attention. On the 1¥th of January last, the 
man who had charge of the plaintiff's horses and wagons was con- 
veying stones in three wagons, drawn by two horses, from the south 
to the north end of the bridge, and, by reason of the alleged careless- 
ness of defendant's servant, the horses were thrown over the edge of 
the bridge into the pool below, when one of them was killed, and the 
other materially injured; and, to recover compensation for the 
damage sustained, this action was instituted. It appeared from the 
evidence that, in consequence of defendant's servant refusing to stop 
his wagons, drawn by one horse, while it was on the level, he forced 
the plainti’s man upon the declivity, when the wagons began to 
move at a dangerous rate, and from this the accident arose. The issue 
raised was whether the accident was chargeable to the carelessness 
of the defendant's servant, or to the want of vigilance in the servant 
of the plaintiff. The jury found for the plaintiff; damages £52. 

It appears that the larch poles used by the British and Irish 
Magnetic Telegraph Company for carrying the wires of their 


} removing that at Guyhirn. 








line of telegraph from the metropolis to the Continent, vid Norwich, 
have cost 10s. each. 

The Mayor and Corporation of Wisbech have applied to the Isle 
of Ely magistrates for an order for the removal of the second dam 
in the Nene, at Guyhirn. Mr. Botterill was present on behalf of the 
Nene Valley Commissioners. The evidence of Mr. W. Adams and 
Mr. R. Young was taken in proof of the favourable results follow- 
ing upon the removal of Waldersea dam, and the desirability of 
i Both gentlemen were cross-examined 
by Mr. Boiterill, who said it was not thought necessary by the com- 
missioners to bring further evidence before the bench; he was simply 
instructed to put in their protest against the application. As the 
river was improving, he argued, it was only fair and reasonable that 
the order for tue second removal should be delayed until the full 
efiect of the first was apparent. By the permission of the bench he 
read the resolution of the committee of the commissioners, which 
had been passed with the view of laying it before the magistrates, 
It was simply a protest against the removal of the dam. ‘The order 
for removal was given. 

A gas dispute, which has for some time past prevailed at Wisbech, 
has been settled by the Wisbech Gas-light and Coke Company hav- 
ing eutered into a contract for the purchase of the existing works of 
the proprictor, Mr. J. Malam. The Wisbech Gas-light and Coke 
Company (limited), which is composed mainly of gas consumers, had 
been legally constituted previous to an application to Parliament 
for powers for the purchase of the works by another company, and 
had been in treaty with Mr. Malam with the same object. At the 
last moment the Consumers’ Gas Company and Mr. Malam came to 
terms, the company agreeing to purchase the works at a valuation, 
and to pay £200 to Mr. Malam in aid of his expenses incurred in 
promoting the other bill. The valuer for the new company is Mr. 
Bower, C E., of St. Neots; for Mr. Malam, Mr. Scott, C.E., of Lon- 
don; referee, Mr. Lowe, gas engineer. 

The Northamptonshire Architectural Society has sent a petition to 
Parliament, in favour of Mr. Gilbert Scott’s style of architecture 
(English Gothic) for the Government Offices 

While the recent assizes were being held at Lincoln, Mr. Justice 
Erle visited the works of Messrs. Clayton, Shuttleworth, and Co., 
and went through the several departments of their vast establish- 
ment. The learned judge gave £2 to the workpeople, who, with 
praiseworthy frugality, determined to carry it to their sick and 
benevolent tund. 
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Rais : The demand has slightly improved, prices are firm at £6 5s. per ton 


for common Welsh, aud fishing pieces £7 10s. f.0.b, at the port. Cast iron 
chairs in the Clyde are quoted £4 per ton nett, 

Scorcn Pie Ikon: The rise noticed in our last report has been followed 
this week by a corresponding decline, prices having gradually receded from 
53s, 6d. per ton to Sls. 6d., at which market closes dull with sellers, and 
buyers at 51s. 3d. with but little doing ; three months open 52s, 6d. per ton 
f.o.b. Glasgow. The shipments were 13,300 tuns against 15,300 tons last 
year, and the stock on warrants remains the same. 

SPELTER firm at £22 10s. on the spot. ‘The stock on the Ist was 3,15 
tons. 

Correr is in better request. 

Leap has been more inquired for. 

Tin : ‘there is a good demand for English ; prices firm. 
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Tin PLATES are steady. 
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Fasnion IN Art.—It has long been a question with many who 
have been conversant with English art, to what extent the great 
mass of the educated public have during recent years advanced in 
the real appreciation of art, that is to say, how many pictures and 
other works are purchased in consequence of a particular fashion, or 
in consequence of their having a fixed mercantile value, and how 
many from a real feeling of admiration on the part of the pur- 
chasers. It has been remarked, that some of the best efforts of our 
modern painters, which they have little, if any, excelled, have been 
produced under circumstances of difficulty, and sold for the most 
trifling sum in comparison with their present value. . . In 1708, 
David Garrick bought Hogarth’s pictures of the “ Chairing of the 
Members” from the artist for £200. In 1823 Sir John Soane bought 
them at a sale by auction for 1,620 guineas; and, no doubt, if now 
brought to the hammer, they would bring extraordinary sums. At 
the present day the price of £2,000 for a picture by a living artist, 
shows that high art is not without noble patronage. It is true that 
some painters, who now have a good position, and whose pictures 
bring good prices, have for years had difficulty to exist. In some 
cases the early works have been bought at small prices by persons of 
capital, which have, on the strength of the reputation afterwards 
achieved, sold for considerable sums. We have carefully examined 
many of these works, and noticed their visible inferiority to those 
now produced. Under certain circumstances, some of these pictures 
have been nearly repainted. The early drawings of Turner, and 
some of those by Girten, curious as they are as examples of experi- 
ments in what might then be considered a new art, and exhibiting, 
as they do, instances of future eminence, would not be valuable, 
except in connection with the names attached to them; and similar 
instances might be multiplied.— Builder. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, March 4, 1859. 
Sir Roperick I. Murcuison, D.C.L., F.R.S., Vice-President, in the 
‘hair. 
ON THE VEINED STRUCTURE OF GLACIERS, 
By Joun TyNDA.L, Esq., F.R.S., Professor of Natural Philosophy, 
Royal Institution. 
Ir a transparent colourless solid be reduced to powder, the powder is 
white: familiar illustrations of this fact were brought forward at the 
commencement of the discourse: specimens of transparent rock 
crystal and of the substance pounded, of solid glass and of glass in 


powder, of rock salt and common culinary salt, were exhibited. A | 


glass jar partially filled with a solution of ‘carbonate of soda, with a 
little gum added to give it tenacity, presents, on the addition of a 
little tartaric acid, the appearance of a tall white column of foam. 
In all these cases, the whiteness and the opacity were due to the 
intimate and irregular admixture of a solid or a liquid with air; in 
like manner, the whiteness of snow was due to the mixture of air 
and transparent particles of ice. 

This snow falls upon mountain eminences, and above the snow 
line each year leaves a residue ; the substance thus collects in layers, 
forming masses of great depth. The lower portions of such masses 
are squeezed by the pressure of the mass above them, and a gradual 
approach to ice is the consequence. The air is gradually expelled, 
and the transparency of the substance augments in proportion. 

Nevertheless, the ice in the upper glacier region always contains a 
large amount of the air originally entrapped in the snow ; this air is 
now distributed through the solid in the form of bubbles, which give 
the ice a milky appearance. Thus at the upper part of a glacier the 
ice is white and more or less opaque; while, at its lower extremity, 
as almost every tourist knows, it is blue and transparent. The 
transition from one state to the other is, in most cases, not a gradual 
change which takes place equally throughout the entire mass; the 
white ice, on the contrary, of the middle glacier region is usually 
striped by veins of a more transparent character than the rest of the 
mass; the transparency being due to the fact that the air which 
gives to the ice its whiteness has by some means or other been 
wholly or partially ejected from the veins. These veins partake of 
the blue colour of transparent ice, and, contrasted with the white 
ice in which they are imbedded, often give to the substance a most 
beautiful laminated appearance; vast portions of many glaciers 
consist of this laminated ice. 

The object of the discourse was to offer an explanation of this 
veined structure of glacier ice. 

The theory of the veins which perbaps first presents itself to the 
mind, and which is still entertained by many intelligent Alpine 
explorers, is that the veining of the middle glaciers is simply a con- 
tinuation of the bedding of the névé; that not only do the annual 
snow-falls produce beds of great thickness, but every successive fall 
tends to produce a layer of less thickness, which layers, or rather 
the surfaces separating them, ultimately appear as the blue veins. 
This theory, it was admitted, demanded the most serious considera- 
tion: on the exposed sections of the névé the lines of stratification 
were very manifest, and exhibited in many cases appearances closely 
resembling that of the veined structure. Indeed, it was with a view 
to examine this subject more closely, that the speaker withheld his 
observations on the structure of the Mer de Glace made in 1857, and 
betook himself once more to the mountains during the summer of 
1858 : his desire being to settle once for all the rival claims of the 
only two theories which then deserved serious attention, namely, 
those of pressure and of stratitication. 

In pursuance of this idea, he first visited the lower glacier of 
Grindelwald, one of the most accessible, and at the same time most 
instructive in the entire range of the Alps, Ascending the branch 
of this glacier, which descends from the Schreckhorn, the Strahleck, 
and the Finsteraarhorn, he came to the base of an ice-fall which 
forbade further advance. (uitting the glacier here, he ascended the 
side of the flanking mountain, so as to reach a point from which the 
fall, and the glacier below it. were distinctly visible; and from this 
position he observed the gradual development and perfecting of the 
structure at the base of the fall. On the fall itself no trace of the 
transverse structure was manifest; but where the glacier changed 
its inclination at the bottom, being bent upwards so as to throw its 
surface into a state of intense longtitudinal compression—where, 
moreover, it had to bear the thrust of the descending mass behind— 
the blue veins first made their appearance. The base of the fall was 
a true structure mill, where the transverse veins were manufactured, 
being afterwards sent forward, giving a character to portions of the 
glacier which had no share in their formation. 

The speaker afterwards examined the fall from the opposite side of 
the valley, and corroborated his observations. It is difficult, in 
words, to convey the force of the evidence which this glacier pre- 
sents to the mind of the observer who sees it; it seems, in fact, like 
a grand Jaboratory experiment made by Nature herself with especial 
reference to the point in question. ‘The squeezing of the mass, its 
yielding to the force brought to bear upon it, its wrinkling and 
scaling off, and the appearance of the veins at the exact point where 
the pressure begins to manifest itself, left no doubt upon the 
speaker's mind that pressure and structure stood to each other in the 
relation of cause and effect, and that the stratification could have 
nothing to do with the phenomenon as here exhibited. 

He afterwards crossed the Strahleck, descended the glaciers of the 
Aar, crossed the Grimsel, and examined the glacier of the Rhone. 
This glacier has also its grand ice-fall. In company with Professor 
Ramsay he climbed, in 1858, the precipices which flank the fall at 
the Grimsel side. In company with Mr. Huxley he had, in 1856, 
ascended the heights on the Furca side of the fall. What he has 
stated regarding the Grindelwald ice-fall is true of that of the 
Rhone; the base of the cascade is the manufactory of the struc- 
ture; and, as all the ice has to pass through the mill, the entire 
mass of the glacier from the base of the fall downwards is beautifully 
laminated. 

He afterwards descended the valley of the Rhone to Viesch, 
ascended the Eggishorn, and remained for eight days in the vicinity 
of the great Aletsch glacier—the noblest ice-stream of the Alps. 
A highly intelligent explorer had adduced certain phenomena of the 
Aletsch glacier as an evidence against the pressure theory of the 
veined structure; and the speaker did not think himself justitied in 
quitting the place until he had perfectly satisfied himself that the 
glacier not ouly presented no phenomena at variance with the pres- 
sure theory, but exhibited some which seemed fatal to the theory of 
stratification. 

He subsequently proceeded to Zermatt, and spent ten days on the 
Riffelberg, exploring the entire system of glaciers between Monte 
Rosa and the Mont Cervin. These glaciers exhibit, perhaps, in a 
more striking mann:r than any others in the Alps, the yielding of 
glacier ice when subjected to intense pressure. The great western 
glacier of Monte Rosa, the Schwartze glacier, the Trifti glacier, the 
glaciers of St. Theodule, are tirst spread out as wide and extensive 
névés over the breasts of the mountains. They move down, and are 
finally forced into the valley containing the trunk or Giérner glacier. 
Here they are squeezed to narrow stripes, which gradually dwindle 
im width until they form driblets, not more than a few yards across. 
From the Girner-grat, or from the summit of the Riffelhorn, these 
parallel stripes of glacier, each separated from its neighbour by a 
medial moraine, present a most striking and instructive appearance. 

The structure of these glaciers was carefully examined, and in all 
cases as the observer travelled from regions where the pressure was 
feeble to regions where it was intense, the ice changed from a state 
almost, if not entirely, structureless, to a state in which the veining 
was exhibited in great perfection. Each glacier, where it met the 
Opposing mass in the trunk valley, and was pressed against the latter 
by the thrust behind it, exhibited a beautifully developed structure. 








‘na former discourse he had adduced proofs that the Glacier du | 
state of longtitudinal compression ; he had also 


Géant was in a 
shown that the 


seams of white ice which intersect this glacier are 
due to the filling ; 


up of the channels of glacier streams by snow, and 


the subsequent compression of the substance. Here, then, we have 
a vast ice-press which furnishes us with a test of the pressure theory. 
Both in 1857 and 1858 the speaker found many of these seams of 
| white ice intersected by blue veins of the finest and most distinct 
character, their general direction being at right angles to the direc- 
tion of pressure. . , . 

The speaker next considered the objections which might be made 
to his conclusions by an advocate of the theory of stratitication ; 
referring to the notions of M. Agassiz as to the turning up of the 
strata, so as to expose their edges at the surface, and also to the 
acute remarks and arguments of Mr. John Ball. He admitted that 
these remarks might well tend to cast a doubt upon the pressure 
theory, by suggesting a possible, though extremely improbable, 
| solution of the question, in harmony with the theory of stratification. 

Hence his strong desire to discover some crucial phenomena which 
should set this question for ever at rest, and leave no room for doubt, 
even on the minds of those who never saw a glacier, On Wednes- 
day, the 18th of August, he was fortunate enough to make this dis- 
covery upon the Furgge glacier. : . 

This ice-field spreads out as an almost level plain at the base of 
Mont Cervin. The strata pile themselves one above the other with- 
out disturbance, and hence with great regularity. The ice at length 
reaches a brow which forms the termination of a lower valley, 
shutting up the latter as a cul de sac; and down this brow it is pre- 
cipitated, forming in its descent four great terraces. Huge blocks of 
ice stand, like rocking-stones, upon the topmost ledge, and numbers, 
which have fallen, have been caught by the other ledges, and occupy 
very threathening positions: the base of the fall is cumbered with 
crushed ice, and large boulders of the substance have been cast a con- 
siderable way down the glacier. 

On the faces of the terraces horizontal lines of stratification are 
shown in the most perfect manner. Here and there the exertion of 
a powerful lateral squeeze is manifest, causing the beds to crumble, 
and producing numerous faults. Examining the fall from a distance 
through an opera glass, the speaker thought he could discover lines 
of veining running through the strata at a high angle, exactly as 
the planes of cleavage often run at a high angle to the bedding of 
slate rocks. The surface of the ice was, however, weathered; and 
he was unwilling to accept an observation upon such a cardinal oo 
with a shade of doubt attached to it. Leaving his glass with his 
guide, who was to give warning should the blocks overhead give 
way, he advanced to the wall of ice, and at several places cut away 
with his axe the weathered superficial portions. Underneath he found 
the true veined structure, running nearly at right angles to the 
planes of stratification. 

He afterwards climbed the glacier to the right, and as he ascended, 
still better illustrations of the coexistence of the structure and the 
strata than those which he had observed upon the terraces exhibited 
themselves. The ice was greatly dislocated, and on the faces of the 
crevasses the beds were shown with the veins crossing them. The 
idea that the veins could be due to the turning up of the strata is 
plainly irreconcilable with these observations. 

The speaker subsequently visited the Mer de Glace, and its tribu- 
taries, and found the same key applicable to their phenomena. The 
transverse structure of the Glacier du Géant is formed at the base of 
the series; that of the Taléfre branch of the Mer de Glace at the 
base of the Taléfre ice-fall, where the change of inclination and 
the thrust from behind develope the requisite longitudinal compres- 
sion. He has already had occasion to remark upon the peculiar 
dipping of the structure, and the scaling-off of the protuberances, 
which are effects of the same cause. These phenomena are exhi- 
bited at the base of all the ice cascades visited by the speaker. 

He divided, finally, the principal kinds of structure into three, as 
follows :— 

1st. Marginal structure, developed by pressure due to the swifter 
motion of the centre of the glacier. 

2nd. Longitudinal structure, due to mutual pressure of two tribu- 
tary glaciers; the structure here is parallel to the medial moraine 
which divides the tributaries. 

3rd. Transverse structure, produced by pressure due to change of 
inclination and to the longitudinal thrust endured by the glacier 
at the base of an ice-fall. 

The speaker then entered upon the physical analysis of the manner 
in which the pressure produced the veins. When a liquid is heated, 
the attraction of the molecules operates against the action of heat, 
which tends to tear them asunder; at a certain point the heat 
triumphs, the cohesion is overcome, and the liquid boils. But sup- 
posing we assist the attraction of the molecules by the application of 
an external pressure, the difficulty of tearing them asunder will be 
increased, more heat will be required for this purpose, and we say 
that the boiling point of the liquid has been elevated by the pressure. 

Spheres of sulphur were exhibited, which had been cast in a 
mould; these, on cooling, contracted so as to leave a large space 
hollow within each sphere; the same occurred, though in a less 
degree, with lead and most other substances. Conceive the sphere 
replaced in the mould, and the latter heated : to liquefy it, it is neces- 
sary that the sulphur, or the lead, should swell. Here, as in the 
former case, the swelling of the substance is opposed by the attrac- 
tion of its molecules; but with a certain amount of heat this at- 
traction is overcome ; we reach the fusing point of the solid. But 
suppose we assist the molecules by external pressure, a greater 
amount of heat will then be necessary to tear them asunder: and 
we say the fusing point has been elevated by the pressure. Refer- 
ence was made to the researches of Mr. Hopkins and Mr. Fairbairn, 
in which this reasoning was experimentally verified. 

But the speaker also exhibited a sphere cf bismuth, and showed 
that this metal expanded during its solidification ; hence, in order to 
liquefy a sphere of bismuth, the substance must contract; the mole- 
cules must arrange themselves more closely together. Heat pro- 
duces this contraction ; and it is manifest that external pressure in 
this case assists the heat, instead of opposing it, and that to fuse the 
metal, under pressure, a less amount of heat will be necessary ; 
hence the fusing point of bismuth is lowered by the pressure. Now 
ice is a substance which behaves in this respect exactly like bismuth ; 
it contracts on being liquetied, and if we subject it to pressure it will 
liquefy under 32° Fah.—in its case also the melting point is 
lowered by pressure. Reference was made to the theory of Mr. 
| James Thomson, and the experiments of Prof. Wm. Thomson, 
which bore upon this question. 

Supposing then a prism of solid ice at 32° to be subjected to 
pressure. This pressure reduces its melting point, say for the sake 
of simplicity to 31°; what must be the consequence? ‘The ice pos- 
sesses a temperature higher than its new melting point, and the 
excess of heat which it possesses is applied to the liquefaction 
of a portion of it. This effect was experimentally exhibited before 
the audience. A prism of ice was placed between the surfaces of a 
small hydraulic press, and the prism was illuminated by the bright 
beam of an electric lamp. The beam had been previously sifted of 
its heat by sending it through a solution of alum, so that the light 
passed afterwards through the ice without melting it. By means of 
| a convex lens placed in front of it, a magnified image of the prism of 
ice was cast upon a screen, and when the pressure was gradually 
applied, lines were observed drawing themselves across the pressed 
mass in a direction at right angles to the pressure: these lines the 
speaker had proved by strict examination to be the edges of flat 
spaces in which the ice had been liquefied by the pressure. 
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The speaker's theory of the blue veins then was, that the glacier 
when subjected to intense pressure, also liquefied in flats perpen- 











dicular to the direction of pressure : a means was thus provided for the 
expulsion of the air entangled in the ice, or, in other words, for the 
production of veins containing less of air than the general mass of 
the glacier. A portion of the water would be absorbed by the adja- 
cent bubbled ice, and refrozen when released from the pressure ; and 
the veined structure would follow. 


The following experiment was referred to. A prismatic mass of 
ice was taken, the shape of which, in section, was that of abe d, Fig. 1. 
The side a b was purposely left longest in order to throw the pressure 
upon that side. ‘The mass was squeezed between the slabs of wood 
S and 8’, and the result 
was that shown in Fig. 2; 
the side a 6, which had 
borne the pressure, be- 
came liquefied in flats, as 
shown in the figure. 

Fig. 3 is a section of 
the portion of the Grindel- 
wald glacier already re- 
ferred to, At the point 
A the glacier changes its 
inclination, and pressure 
comes into play; at this 
point the veins begin to be found, and in a very don distance 
reach perfection. A comparison of both diagrams at once suggests 
their relationship. 








Friday, March 11, 1859. 

CuarLes WHEAtsTONE, Esq., F.R.S., Vice-President, in the Chair. 
ON MAGNESIUM, CALCIUM, LITHIUM, AND THEIR CONGENERS, 
By Witi1AM OpiinG, M.B., Secretary to the Chemical Society. 
Tue majority of the metals known at the beginning of the present 


| century were observed to occur naturally in the earthy or oxidised 


state. The alkalies and earths proper, from their many analogies to 
the metal-yielding earths, were long suspected to be the oxides of 
certain unknown metals, whose tendencies to maintain the oxidised 
condition were stronger than those of any metals which had up to 
that time been isolated. This conception was first verified by Sir 
Humphry Davy in 1807, and has since been abundantly realised. 
From their characteristic property of neutralising acids to form salts, 
the earths and alkalies received the name of bases, and the metals 
eventually extracted from them became known as basic or basylous 
metals. Some of these metals, particularly those obtained from 
magnesia, lime, and lithia, have only of late been procured in 
quantities sufficient to allow of a demonstration of their properties. 

The highly basylous and the commercial metals are alike obtained 
by three principal processes, namely, electrolysis, precipitation by 
means of another metal, and reduction by charcoal at a red or white 
heat. 

a. Electrolysis.—Very many metallic compounds, when submitted 
to the action of a galvanic current, are decomposed, with a deposition 
of metal upon the negative pole of the batter’. Although a cheap 
electrolytic process has been devised for the extra-tion of copper 
from its ores, yet, altogether, electrolysis is too exp nsive to admit 
of employment for the mere separation of the commercial metals. 
It is, however, largely applied in the fine and useful arts for the 
production of different metals in certain required forms, as in the 
well-known operations of electrotyping, electroplating, &. The 
liquid state, which is an essential condition for electrolysis, is usually 
obtained by dissolving the metallic compound in water; but for pro- 
curing the highly basylous metals, this means does not succeed, in- 
asmuch as these metals cannot exist in contact with water. The 
basylous metals seem indeed to be deposited upon the negative pole; 
but, simultaneously with their production, they are acted upon by 
the water of the solution, and thereby converted into the state of 
caustic alkali. The liquid condition is consequently attained by 
means of fusion. Certain salts of the basylous metals, usually the 
chlorides, from their ready fusibility, are melted in suitable 
crucibles, and then submitted to electrolysis; this is the only mode 
by which the metals calcium and lithium are obtainable. 

B. Precipitation of one metal ty another,—This process is largely 
employed on a manufacturing scale. At the mines of Freyburg, 
meiallic silver is obtained by agitating chloride of silver with scrap 
iron. The iron enters into combination with the chlorine, and turns 
out the silver. At the Royal Mint, silver is obtained by immersing 
plates of copper into solution of sulphate of silver. At the Cornish 
mines, considerable quantities of copper are annually obtained by 
immersing pieces of iron in solutions of copper. These processes are 
performed in the wet way. As an cxauaghs of the dry way, we may 
adduce the metal antimony, which is made commercially by fusing 
sulphide of antimony with scrap iron, The iron turns out the 
antimony and unites with the sulphur. Similarly, the metals 
aluminium and magnesium are prepared by fusing their respective 
chlorides with metallic sodium ; the sodium unites with the chlorin 
and turns out the aluminium or magnesium. To obtain metals by 
this process of substitution, it is ordinarily necessary that the metal 
used to expel another must be more basylous than the metal expelled ; 


hence it is that sodium is required for the production of 
magnesium. With the exception of potassium, which is much 


more expensive, sodium is the most basylous of the metals; 
it even serves to displace the quasi-metallic grouping of hydro- 
gen and nitrogen, known as ammonium. Amalgam of sodium, 
introduced into a solution of chloride of ammonium, forms chloride of 
sodium and amalgam of ammonium. But these most highly 
basylous metals, potassium and sodium, aflord remarkable excep- 
tions to the law that basylous metals replace less basylous metals, 
Thus, although when sodium is heated with hydrate of iron, the 
sodium expels the iron, as might be anticipated, yet when hydrate 
of sodium and iron borings are heated together, a reverse action 
takes place, and the iron turns out the sodium, as in Gay Lussac’s 
process for the production of that metal, This reciprocity of results 
is only an extreme instance of a tolerably general law. Tn a similar 
manner, though mercury displaces silver from argentic nitrate, yet 
silver displaces mercury from mercurous nitrate. Though copper 
displaces silver from argentic sulphate, yet silver displaces copper 
from cupric sulphate. Though cadmium displaces copper from 
cupric chloride, yet copper displaces cadmium from cadmic 
chloride, &c. &e. Some of these results appear to depend on 
Brodie’s law of homogeneous aflinity : thus, wien cadmium is de- 
posited upon copper, we have the reaction, 
+ — + — + — + — 

Cu Cu + Cd Cl = Cd Cu + Cu Cl 

y- Reduction by charcoal.—This is the most usual means adopted 
for the production of metals on a manufacturing scale. Brunner’s 
process for obtaining potassium and sodium is an exact counterpart 
of the commercial process for obtaining zinc ; in each case the metal 
isevolved in the gaseous state, or distilled, from a heated mixture of 
its carbonate with charcoal. ‘The same reciprocity exists between 
sodium and charcoal as between sodium and iron. Thus carbon de- 
composes oxide and carbonate of sodium to form carbonic oxide or 
anhydride (acid). But sodium heated in carbonic oxide or anhy- 
dride liberates carbon, and forms oxide or carbonate of sodium. 
Indeed chemical reactions are not absolute but conditional ; under 
reversed condition we obtain reversed results. 

Magnesium.—Chiloride of magnesium is the source from which the 
metal is usually obtained. Becquerel succeeded in procuring octa- 
hedral crystals of magnesium by the electrolysis of a solution of 
chloride of magnesium. But the metal is preferably obtained by 
clectrolysing the fused salt. Matthiessen employs a common 
tobacco-pipe for the purpose; the bowl is tilled with fused 
chloride of magnesium, or rather with a mixture of chloride of 
magnesium and chloride of potassium, which is more easily pre- 
pared than the pure salt. The negative pole, to which the mag- 
nesium attaches itself, consists of an iron wire passing through 
the pipe-stem. The positive pole consists of a pointed piece of gas- 
carbon dipping into the fused mixture of salts. Magnesium is, how- 
ever, obtained most abundantly by heating its chloride with metallic 
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sodium, as before referred to. The sodium turns out the mag- 
nesium, which collects in globules that may be melted together 
under a flux of low density. Magnesium is a solid metal of 
a silver-white colour. Its appearance contrasts favourably with 
that of aluminium, which has a decided bluish tinge The freshly- 
cut surface of metal is highly lustrous; it does not tarnish in 
dry air, and acquires only a film of oxide in moist air. Mag- 
nesium is but very slowly acted upon by pure cold water. It 
decomposes boiling water somewhat rapidly with evolution 
of hydrogen. Its specific gravity is 1:75. It is about one and a-half 
times lighter than aluminium, and is indeed the lightest of all metals 
that are.permanent in the air, One cubic inch of platinum balances 
12} cubic inches of magnesium, and only 8} cubic inches of alumi- 
nium. At ordinary temperatures magnesium is somewhat brittle, 
and may be readily cut or filed. It is neither very malleable nor 
very ductile; but, at an increased temperature, may be hammered 
into plates, and drawn, or rather pressed, into wire by Matthiessen’s 
process. The metal is placed in a small hollow steel cylinder, having 
a hole drilled in its anterior face. Through this hole the metal is 
forced in the form of wire, by means of a press, acting through the 
intervention of an iron piston, fitting into the hollow of the cylinder. 
Magnesium is readily volatile ; so much so indeed, as to allow of its 
being puritied by distillation in an atmosphere of hydrogen. It is a 
highly combustible metal, and burns brilliantly in air or oxygen, 
with a pure white flame. A magnesium wire, ignited at one end, 
will continue to burn through its entire length. Magnesium corre- 
sponds closely in its properties with zinc, and through zinc approxi- 
mates to cadmium. ‘The atomic weight of zinc is the mean of the 
atomic weights of magnesium and cadmium; and the atomic 
volume of zine is the mean of the atomic volumes of magnesium 
and cadmium. 

Calecivm.—This metal does not result from the action of sodium 
upon chloride of calcium, but is obtainable only by the electrolysis 
of that salt, rendered a conductor by fusion. It is a solid metal, of a 
somewhat yellowish colour. It is highly lustrous, but tarnishes 
quickly in “the air, and gradually becomes converted throughout 
into oxide of calcium, or lime. It decomposes cold water rapidly 
with evolution of hydrogen. Its specific gravity is 1°68. It is 
moderately hard, malleable, and ductile. It has not been volatilised. 
When heated to redness in the air, it burns witha scintillating flash ; 
but, in consequence of its want of volatility, does not inflame. 
Calcium bears io i~ congeners, strontium and barium, relations 
similar to those wai u. gnesium bears to its congeners zine and 
cadmium; save that the members of the calcic family are associated 
rather by an equality, and those of the magnesium family by a gra- 
dation of properties. The atomic volume and atomic weight of 
strontium are respectively the means of the atomic volumes and 
atomic weights of calcium and barium. Despite many points of re- 
semblance, the differences between calcium and magnesium are well 
marked. Thus magnesium and zine are volatile and iritlammable 
metals, permanent in the air, scarcely acted ps ee by cold water, and 
obtainable by treating their respective chlorides with sodium. 
Calcium is neither volatile nor inflammable, is quickly oxidised in 
the air, is rapidly acted upon by water, aad is not obtainable by 
treating its chloride with sodium. The hydrate of calcium is 
soluble in water, the hydrates of magnesium and of zinc insoluble. 
Hydrated chloride of calcium, when heated, evolves water, but the 
hydrated chlorides of magnesium and zine evolve chlorhydric 
acid, &e. 

Lithium is a very sparingly distributed element. It occurs 
native, in proportions varying trom 3 to 12 per cent., in certain com- 
plex silicates, fluorides, and phosphates ; and is obtained in the 
metallic form by the electrolysis of fused chloride of lithium. The 
specitic gravity of lithium is 0°59. With the excepiion of bodies in 
the gaseous state, it is the lightest substance in nature. It floats 
upon every known liquid. One eubic inch of platinum balances 
3} cubic inches of lithium. Lithium is a white-coloured lustrous 
metal, rapidly oxidised by exposure to the air. It is softer than 
lead, and may be cut with a kuife, or squeezed between the tingers. 
It is readily obtained in the form of wire, by Matthiessen’s process. 
It melts at 180 deg. centigrade, and at a higher temperature vola- 
tilises. When heated to redness in the air, lithium takes fire, and 
burns with a brilliant, highly luminous, white fame, that is in 
curious contrast with the crimson colour which its compounds impart 
to the flame of ordinary combustibles. The presence of lithium in 
any substunce is usually ascertained by means of this crimson- 
coloured flame, which, however, is altogether irrecognisable in the 
yresence of even a smal] quantity of sodium salts, owing to the 
intense yellow-coloured flame which they produce Cartmell has 
recently pointed out a ready mode of detecting the lithium colora- 
tion, even in the presence of a large excess of sodium salts—namely, 
by viewing the flame through a layer of the blue solution of sulphate 
of indigo, which completely cuts off the yellow rays due to the 
sodium, but allows the uninterrupted transmission of the crimson 
rays due to the lithium. 
magnesium, zinc, and cadmium, exist between lithium, sodium, and 
potassium. i 
oxidisability, and in many other properties, sodium is strictly inter- 
mediate between its two congeners. De la Rue has observed that 
metallic sodium, from its interior degree of oxidisability, may be 
preserved unacted upon in an aqueous solution of caustic soda. The 
atomic weight and atomic volume of sodium are respectively the 
means of the atomic weights and atomic volumes of lithium and 
potassium. 

Lithium undoubtedly belongs to the same family as sodium and 
potassium. Like these two metals it is soft, readily fusible and 
volatile, highly oxidisable, and of lower specitic pravity than water. 
Moreover, its hydrate and carbonate are sensibly soluble in water. 
But having regard to the totality of its characters in the free and 
combined states, and particularly to the properties of its hydrate, 
carbonate, and phosphate, it appears that the analogies of lithium 
to calcium and magnesium respectively are scarcely less marked 
than are its relations to the true alkaline metals. Lt seems, indeed, 
as if the metals lithium, calcium, and magnesium stood upon the 
same level, and that while the gradation of lithium, sodium, and 
potassium diverged in one direction, the gradation of magnesium, 
zine, and cadmium diverged in another, 
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Sodium Strontium, Zimeuta 
Potassium. Bartum. Cadmium. 
Or, we might say, that, as regards their properties, potassi um, barium, 
and cadmium are highly specialised forms, while lithiuin, calcium, 
and magnesium are degraded or general forms, which, from the 
comparative absence of special characters, approximate to one 


Lithium. Calcium. 


another. The sums and means of the atomic volumes of the three 
groups of elements are shown below. 
Sums. Means. 
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The atomic volume of the calcic family is observed to be exactly 
intermediate between those of the lithian and magnesian families. 
Similar relations exist between the atomic weights of the three groups. 

When, irrespective of these curious numerical relations between 
the different elements and groupings of elements, we tind the groups 
characterised by distinctive but correlated properties, and the members 
of the groups associated by community of characters, and separated 
by gradational differences only, we perceive that the possession by 
each element of its own special properties is not an accidental endow- 
ment, but is a necessary result of the development of one general 
comprehensive plan. 


Gas Works.—Messrs. Little, gas engincers, of Neweastle-upon- 
Tyne, have obtained the contract for the erection of the new gas 
holder for the Ainwick Gas Company. The same firm has in hand 
several large orders, both home and continental. 


Gradational relations, similar to those of 


In the solubility of its carbonate, in its degree of 
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Ix the paper I submitted last March to the Institution of Civil 
Engineers, I pointed out what I conceive to be errors in these results, 
and endeavoured to show that some of them necessarily followed 
from the way in which the experiments were conducted, and I 
cannot more clearly express what I wish to convey on this head 
than by quoting my own remarks on that occasion. 

“In examining these conclusions, it has first to be considered 
whether the conditions of a submarine circuit and a suspended one 
are different. In a suspended wire, the insulating medium of the 
air takes the place of the gutta-percha of the submarine circuit. 
The earth, which is the nearest conductor, is a considerable distance 
otf, and is only on one side of the wire, therefore but little induction 
can take place between the wire and the earth; nevertheless, 
induction to a certain extent dues take place, and can be perceived in 
circuits of very moderate length. 

“The author has noticed indications of it in a circuit sixty miles 
long, and he feels confident that with delicate apparatus it could be 
perceived in much shorter circuits. If the distance between the 
wire and the earth were decreased, induction would be developed 
more strongly, and the wire could be brought down step by step 
until the condition of a submarine circuit would be approached, 
where the earth surrounds the circuit on all sides, and is only 
separated from it by the thickness of one-eighth or three-sixteerths 
of an inch of gutta-percha—a substance possessing, moreover, 
specifically a much greater inductive capacity thun air. It, there- 
fore, appears, that the conditions are precisely the same, only 
differing in degree. Before proceeding further, and to prevent the 
possibility of mistake, it is desirable to make the following quotation 
from the work previously referred to :— 

“*'The law of squares may possibly apply to the transmission of 
electricity freely along simple conducting wires, but it certainly does 
not apply to the case of its transmission along submarine and sub- 
terranean gutta-percha covered wires (the facility of transmission 
being estimated by rate of speed), because in this the case is not one 
of simple conduction, but of transmission, after the wire has been 
charged inductively to saturation as a Leyden jar.’ This quotation 
shows clearly the reason for concluding that small wires are better 
conductors for submarine circuits, as far as transmission is concerned, 
than larger ones; for the smaller the Leyden jar the more quickly 
will it be charged to saturation. The author, in differing from 
these conclusions, does not wish it to be understood that he thinks 
the law of squares is applicable to submarine wires; for he is not 
aware of any electrical phenomena which obeys that law, but he 
submits that there is a material ditference between a Leyden jar and 
a submarine wire. ¥ 

“Ina Leyden jar the inner and outer coatings are perfectly insu- 
lated one from the other. If they were not insulated there could be 
no statical charge, as is well understood by all electricians. Induc- 
tion, therefore, involves insulation; but in a submarine circuit this is 
not the case. If the wire at the further extremity was disconnected 
from the telegraph instrument, and sealed up with gutta-percha, the 
conditions would be nearly the same. In practice, however, it is 
quite open through the instrument to the earth, and the resistance 
opposed by the very leng length of wire is the only insulation 
between the immer and outer coatings, for it unites both, being in 


a CAS Connection with the earth at 
} iy sy “4 both ends (Fig. 4). It is, there- 
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fore, evident that if the wire 

offers no resistance there will be 

no insulation, and, as a conse- 

quence, no induction to retard 

the passage of the current. It 

z is also equally plain that pre- 

C f] cisely in proportion to the re- 

sistanee which the wire op- 

poses, provided always the insulating medium be of the same thick- 
ness, will induction manifest itself and retardation be experienced. 

“ There is also another difference between a Leyden jar and a sub- 
marine circuit. 

“The Leyden jar is charged uniformly all over, whilst in a sub- 
marine wire the tension of the charge varies in ditferent portions of 
the circuit, being at its maximum at the end where contact is made 
with the battery, and dying off to nothing at the further extremity.” 

The next consideration is the part induction plays in submarine 
circuits of any considerable length. 

In a submarine circuit the wire is insulated from the earth by only 
a thin layer of gutta-percha; the conditions, therefore, are favour- 
able for induction through the insulating material; the conductor 
itself, from its great length, opposes very great resistance, or, in 
other words, insulates to a very considerable extent. 

When a battery is connected to send a current, the first impetus is 
in part directed forward, in part diverted laterally; but as the wire 
opposes considerable resistance to the passage of the electricity 
which the battery can generate, whilst the thinness of the insulating 
material is very favourable for induction taking place through it, 
the greater portion of the first rush will be occupied in charging the 
wire statically at the battery end; as, however, it is a balance of 
forces between the resistance which the wire opposes on the one 
hand, and the ease with which lateral induction can take place on 
the other, a very minute portion must pass through instantly, and 
the period which will elapse between the making contact with the 
battery and the observing the current at the further extremity will 
depend upon the capability of the instrument to record very'small 
quantities of electricity. 

In fact, immediately on contact being made with the battery, a 
wave will be formed throughout the length of the wire, somewhat 
like what is shown in the diagram (Fig. 6), which is mtended to 
represent a submarine 
wire the moment after 
contact has been made 
with the battery. The 
line A represents the 
internal charge hav- 
ing its maximum ten- 
sion at the battery 
end, and diminishing 
in intensity as it ap- 
proaches the farther 
extremity. The line 
B shows the induced 
charge of the opposite 
kind on the outer sur- 
face of the gutta-per- 
cha, and forms an ex- 
act counterpart to the 
internal charge, with 
the exception of being 
a little 7 intense ; 
for as it is spread over a greater surface, and only exactly balances 
the internal wave, its tension will be less in proportion as its sur- 
face is greater. As the tension of the statical charge is raised, so 
will the flow of electricity at the further extremity increase; both 
will arrive at their maximum together ; the current will then flow 
in a regular stream as long as contact with the battery continues. 
The dotted lines 1 1 and 1’ 1’ are intended to represent the waves 
after the contact has been made a shogt time, and the lines 2 2 and 
2’ 2/ are intended to represent the waves when they have attained 


their maximum height. 
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In the last case they will be perceived to be more regular. 

When the battery has been disconnected from the wire, the 
opposite waves will still continue to unite. but the rate of flow as 
the tension falls will become slower and slower. 

In theory the time which would be occupied by a wire discharging 
itself completely this way would be infinite. In practice the wire 
requires a very appreciable time to charge, and a longer period to 
discharge. The elect of this is, that if currents are sent at all 
rapidly one after the other, instead of obtaining a series of distinct 
impulses at the further extremity, an undulating continuous current 
is received ; and, as to obtain a telegraphic signal, the wire has not 
only to to be charged to a certain degree of tension before an appre- 
ciable current is received at the further end, but has also to be dis- 
charged afterwards before another signal can be sent, the impulses 
which are obtained through such circuits as these are very sluggish. 

The problem to be solved is the best means of reducing the amount 
of induction, and of mitigating its etiects. 

Almost the first remedy suggested when this inconvenience was 
experienced was to substitute another insulated wire in the place 
of the earth for a return circuit, for it was argued that, as in this 
arrangement one wire would be charged positively and the other 
negatively, they would neutralise one another. 

This suggestion was put to the test and failed. Since that time 
the same plan has been revived by several others; a good deal of 
argument has also been brought forward lately in support of it, and 
even amongst those who know its practical inutility there would 
still seem to have been lurking some faith in the capability of the 
method (in theory at least) to neutralise the effects of induction. 

The explanation why it failed, if we are guided by the first 
principles of the science, appear to me to be very simple, and I expect 
not only to make it plain that no advantage is to be obtained by the 
adoption of this method, but that it will increase the retardation. 

Let two long gutta-percha covered wires (Fig. 7), buried in the 
earth, be connected, one with the zinc pole and the other with the 
copper-pole of a battery, 
SSS anid let the further ends 

of each of these wires 
be hermetically sealed. 
SS} The earth, from its mass, 
| being a perfect conduc- 
I tor, its action, it is evi- 
dent, will be the same as if metal tubes in metallic communication 
with each other surrounded the gutta-percha wires. It is therefore 
clear that the only retardation to induction will be the thickness of 
the gutta-percha covering, and the tension of the statical charge will 
be in accordance with the intensity of the battery. Now consider 
the case of a similar gutta-percha wire of the same length (Fig. 8) 
as one of these, but in Fic.6, 
which one pole of the bat- i aac 
tery is connected to the 
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earth and the other to one nna” 
end of the metallic con- er 

ductor, and the circuit 

completed by connecting the further extremity to the earth. It will 


also receive a statical charge to a certain degree, but the tension of 

the charge will not ceteris paribus be dependent upon the intensity 

of the battery, but upon the resistance which the wire opposes, for 

it has already been shown that this is the only real insulation 

between the wire and outer coatings, and that the degree to which 

statical charge can take place depends on the amount of insulation 

existing. Now, let the ends of the two wires which are hermetically 

- — = sealed be connected to each 

- - —\ other (Fig. 9), the cireum- 

f »)) } stances are quite as favour- 

f—. — SS able for oe as — 

wire in which one end was 

FIC. 9. connected with the earth, 

but there will be twice the resistance; in other words, double the 

amount of insulation, and, consequently, a proportionate increase in 
the amount of induction. 

Another view of this matter will perhaps assist to confirm what 
has just been stated. 

It is a well established fact that when a telegraphic circuit is 
composed of a loop of wire, it wiil oppose the same resistance as a 
circuit of double the length where the earth is made use of in the 
place of a return wire, and this proves that the earth oflers no 
appreciable resistance. If this be the case, what difference can it 
make whether the battery pole be carried to the end of the wire 
itself, or through the medium of any length of a perfect conductor, 
which the earth has been proved to be? ‘Therefore, it would appear 
that the induction which would be manifested in a circuit composed 
entirely of an insulated conductor. would be the same as that in a 
circuit of twice the length, where one-half the circuit is completed 
by the earth; and the only difference which would exist between 
the one and the other would be, that in a circuit composed 
entirely of wire, the statical charge will be distributed more 
uniformly throughout the entire length, 

But, says a writer on this subject, I admit that no advantage 
would result if two separate wires are used, and which will therefore 
necessarily be some distance apart from one another; but place the 
two wires in the middle of a mass of gutta-percha (Fig. 10), and so 
close to each other that they may 
become virtually the centre of a 
= system, and let the insulating 
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sectional area, then no induc- 
tion worth naming will take 
place between the wires and the 
earth, and the inductive influ- 
ence of the positive wire will 
neutralise that of the negative wire. ; 

The fallacy of the proposition will be at once seen if it be carried 
out more fully. Instead of letting the wires lie side by side, let 
the one wrap over the other, and be, in fact, a tube with a thin mass 
of insulating material between it and the inner wire (Fig. 11). They 
will now become really the centre of the system, and fultil com- 
pletely the object desired by the author of this suggestion; but is it 
not evident that such an arrangement is the fac-simile of a Leyden 
jar, and will not the conditions be the most favourable that can be 
conceived for the development of induction ? 

The only remedy which has been successful in mitigating the 
effects of induction, is that of throwing into the wire, immediately 
after a current has been sent, another of the opposite kind; this 
absorbs and neutralises the preceding wave much more quickly than 
when the wire is left to discharge itself in the ordinary way. This 
method, however, does not reduce the induction, but only mitigates 
its eflects, although in circuits of moderate length its adoption has, 
for practical purposes, completely removed the inconveniences 
arising from the induced charge. : 

There are only two ways of reducing induction; the one is to 
increase the thickness of the insulating material, and so render the 
conditions less favourable for its development, and thus approach 
the conditions of a suspended circuit, where the induction having 
to take place through a considerable space of air, dielectric of very 
low specitic inductive capacity, there is but little accumulation ot 
statical charge, and consequently the impetus is almost entirely 
directed forward, and scarcely diverted laterally to any appreciable 
extent. ' 7 oe! 

In gutta-percha covered wires, when the insulating material is 
increased in size, it has been shown that the full effect of the 
increased thickness is not obtained, owing to the outer surface in- 
creasing at the same time. 

There is also another quality possessed by resinous substances, 
and probably by gutta-percha, worthy of consideration. It is the 
property of absorbing a charge in the mass of the substance, instead 
of its being contined entirely to the surface; the tending of this will 
be to still further reduce the advantage of an increased thickness of 
insulating material, , 

A reference to first principles will make this clearer. 
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All bodies insulate to a certain extent, and the only difference 
between a so-called conductor and insulator that would appear to 
exist, is a difference of degree; and if a charged body is brought in 
the neighbourhood of an insulated conductor, induction will take 
place through it in the same way as through a dielectric, but owing 





to the particles of conducting substances possessing the property of 


readily communicating their forces one to another, the inductive 
force developed at the ‘further extremity will, within certain limits, 
be scarcely affected by the length of the conductor through which 
induction is taking place. 

The absorption of a charge within the substance of the dielectric 
is an approach to this conditien, but its practical moment when 
gutta-percha is the insulating substance has to be determined by ex- 
periment. 

Lessening the induction by reducing the resistance: 
considered. 

The first thing obviously will be to obtain a metal of the highest 
specific conducting power, for could the sectional area be diminished 
without increasing the resistance, the induction would be reduced 
proportionately to decrease in the surface. The next will be to in- 
crease the sectional area of the conductor, and although this 
involves increased surface, yet there will be a gain; for 
when the diameter of a wire is enlarged, the surface over which 
the amount of induction depends does not increase in the same ratio 
as the sectional area which determines the resistance opposed by a 
conductor. To make this clearer, let four cables ranged side by s side 
be employed as one conductor. 

Such an arrangement will possess four times the sectional area, 
and oppose only one-fourth of the resistance; in other words, the 
same tension of current will force through four times the dynamic 
quantity of electricity that would be generated through the single 
cable when used alone. Signals would not, however, be transmitted 
more rapidly through the four cables than through the one; for 
although the conducting power has been increased four times, the 
surface has been quadrupled also, which will exactly counterbalance 
the lessened resistance; but merge the four into one, the external 
inductive surface will then be halved, whilst the sectional area will 
remain the same as before, and there will be only half the induction 
manifested. 

It therefore follows when a wire is enlarged, that as the sectional 
area increases as the square, whilst the surface only increases only in 
regular proportionals, the relative balance of forces in favour of 
rapidity of conduction will, in a submarine conductor of a given 
size, be twice the amount of that in a wire of half the diameter. 


» has next to be 





I would now attempt an explanation of how it happened that an | 


actual retardation was observed in some of the experiments with the 
Atlantic cable when a conductor large sectional area was 
employed; and on this head I would again quote from my remarks 
on a former occasion :— 

“In the experiments to ascertain whether 
result from the use of an increased sectional area of metallic con- 
ductor, recourse was had to joining the cables side by side, the 
increased inductive surface which such an arrangement involved 
having possibly been overlooked. This will account not only for an 


of 


increased speed not having been obtained, but for an actual retarda- | 


tion having been noticed. Electro-magnetic induction coils do not 
create electricity, they simply offer a ready means of converting 

electricity of low tension and considerable dynamic quantity into 
electricity of very high tension and small dynamic quantity. The 
quantity evolved by them is always smaller in proportion as the 
intensity is greater. Both cannot readily be obtained together, and 
if a very high intensity is required the quantity must be sacriticed, 
unless the size of the apparatus is immensely increased. This 
difficulty has evidently been appreciated, as the induction coils used 
by the Atlantic Telegraph Company are of large size and great 
length, so as to obtain high tension with an appreciable dynamic 
quantity. Nevertheless, there is little doubt but that the quantity 
evolved, even by these machines, when compared with that generated 
from voltaic batteries, is small. This being the case, on giving the 
current a larger number of channels to rus! into, there is not 
enough electricity to fill the wires, consequently the tension of the 
current will be very much lowered. The etlect of this will be that 
a longer time will elapse before the tension of the wire will be raised 
sufficie ently high at the further extremity to render itself apparent on 
the instrument. To obtain, under such cond.tions, the same speed 
with four cables as would be obtained with one alone, it would be 
necessary to employ four of these induction coils, ranged side by 
side, and worked with four times the battery surface, so as to gene- 
rate four times the dynamic quantity of electricity. When qualined 
with these conditions, under which, no doubt, the experiments were 
tried, the reasoning contained in the Atlantic Telegraph Company’s 
pamphlet, given in an earlier portion of this paper, is correct. It is 
precisely a case of having four Leyden arrangements to charge 
instead of one. A telegraph cable is, in fact, a Leyden arrang 
ment, which has to be charged to a certain degree of saturation 
before signals are obtained. The to which it has to be 
charged, statically, depends upon the extent of inductive surface 
compared to the conduc tibility of the metallic core. In a circuit where 
the conductibility of the metallic core is very great compared with 
the inductive surface of the insulating material, no high degree of 
statical charge can take place, and signals will pass quickly. The 
opposite effect will be noticed ina circuit where the inductive surface 
is very large compared with the conductibility of the metallic core 

The Wire will then have to be static ally charged very highly be fore 
a perceptible current will flow from the further extremity, and 
signals will be obtained proportionately more slowly.” 

The reason why signals are found to pass when magneto-clectric 
induced currents are employed in place of voltaic ones, arises, I 
believe, not from any specitic ditte A acon e between them, but simply 
from the tension of the induced currents being very much greater 
than the voltaic ones which have been employed. 

On this head I will say nothing further here, but would refer 
those who mz ay take an interest in it to my paper of a former occa- 
sion, where I have fully entered into this subje ct, and pe attempted 
an explanation of how it has hap pened that in the e xpe riments with 
voltaic currents, of vary ing intensities, no ditlerence o 
yet been observed. 

The amount of retardation which will be experienced in 
marine circuits possessing conductors of varying resistance, and 
insulated with ditlerent thicknesses of insulating material, it appears 
to me can, comparatively speaking, be readily determined by actual 
experiment. 

have for a long time been engaged in designing an apparatus 
for this purpose, and at the time I arranged to give this paper, | 
fully expected to have had the apparatus completed by this time, 
and to have been able to have laid it before you on this oceasion ; 
and, though I regret not being able to do this, yet I feel I have 
sufficiently advanced to warrant my explaining the principles of its 
construction. 

The principles upon which it is based are: that a body which 
offers the same resistance as another, without reference to its 
substance ’e or length, may, as far as conducting power is concerned, 
be considered electrically the same. If we make use of a substance 
or metal of any inferior specitic conducting ¢ ipacity to that of the 
metal employe din submarine circuits, and also of greatly diminished 
sectional area, the same resistance as that otiered by the very longest 
circuits can be obtained in a very small compass; and an 
arrangement will, as far as simple conducting power is concerned, 
fairly represent a long submarine circuit. 

The induction which manifests itself in submarine cir 
also be obtained if the conditions for its develo ypment are as 
able as they are in submarine conductors. 

The apparatus consists—Ist. Of a series of resistances, 
of which are known. 
P 2nd Of a series of induction plates, the values of which, when 
ompared with a given surface of a gutta- percha coated with wire, 
are also known. 

3rd. 
periods of time. 
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By a combination of the resistances and the induction plates, a 
conductor, which will fairly represent a submarine circuit, will be 
obtained. 

The resistance can be diminished or increased, and the inductive 
surface can be doubled or halved at pleasure, and thus circuits with 
conductors of varying lengths and sectional area, and different 
thicknesses of insulating mé aterial, be imitated, and the law which 
governs the retardation in the transmission of telegraphic signals 
determined by direct experiment. 

It may be argued that as the inductive surface in a telegraphic 
circuit is uniformly spread throughout, a series of induction plates 
will not present the same conditions ; but it is evident that they may 
be divided throughout also, and although they will not then precisely 
represent what is actually the case, the result will approximate very 
closely to those obtained from a submarine conductor 

Perhaps it would have been prudent not to have called attention to 
an apparatus before its completion. I have done so, however, 
because I have felt it was due from me to endeavour, at least, to 
point out how some of the important problems involved in submarine 
telegraphic communications between distant stations may be resolved. 
1e chief deductions from what has been brought forward in this 
paper are:— 

That the metallic core of a submarine cable should be com- 
posed of a conductor of the highest specitic conducting capacity. 
2nd. That a decrease in the retardation which is caused by the 
induction that takes place in submarine circuits, can only be obtained 
by increasing the thickness of the insulating material, but that it 
will be better to do this by enlarging the sectional area of the con- 
ductor as much as is practicable. 

In designing a cable there are many considerations besides those 
of its simple electrical qualiiications which have to be entertained. 
The object to be obtained is the best result with the most economical 
investment of money. Are the proportions which were adopted in 
the Atlantic cable the best to ensure this ? 

The weight of the conducting coil in this cable is about 631b. to 
the mile, the value of which, speaking roughly, would, 1 suppose 
be about as many shillings. 

When served with gutta-percha its value was raised to £40 per 
mile. 

The iron sheathing and getting the cable on board brought its value 
up to £100 per mile. The expenditure, however, did not cease here ; 
there was the hire of ships, salaries of stati, &c. Kc, 

In this cable, therefore, only 4 per cent. at the outside was invested 
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pended. 

If the views which I have brought forward are correct, a conductor 
of double the diameter would only produce half the amount of 
retarding force of one of half the size. Such a conductor, at the 
very outside, would not cost more than £16 per mile, and the in- | 
creased expenditure, in serving such a conductor with gutta-percha, 
and giving it an iron sheathing, would not, comparé atively speaking, 
be very large; the expenses of the staff and the hire of ships would 
be about the same in both cases; the latter would be, perhaps, in~ | 
creased slightly, but not to any material amount. 

There are a great many other points which should be entertained 
in such a paper as this, but the paper has already run out to such a 


| length that 1 will not trespass any further on your patience; and in 


A mechanical arrangement to accurately measure minute | 


conclusion I would only add, that if the ventilation of the subject, 
through the medium of this communication, should tend in any way 


to the progress of Electric Telegraphy, the object of its author has 
been obtained. 
INSTITUTION OF CIVIL ENGINEERS. 
April Sth, 1859. | 
Joserm Locker, Esq., M.P., President, in the Chair. 
Tue first paper read was, “Ona new System of Axle Boxes, not | 
requiring lubricating, and without liability to heating,’ by M. | 
Alphonse de Brussaut. 
rhe author tirst recapitulated the liability to accident, arising from 


inattention to the constant greasing of the ordinary axle-boxes and | 
journals of carriages and of mac hinery, the inconvenience of accu- | 
mulating dust and grit on the bearings, and the friction and wear | 
and tear arising from these causes. He then reviewed the 
inventions, and attempts to remedy these evils, showing 


numerous | 
that none , 

of them had hitherto successfully abolished the necessity for the ex- | 
pensive and uncleanly use of some lubricating matter. He next | 
proceeded to describe the system which he had introduced, and had | 
applied somewhat extensively, in France, to various classes of ma- 
chinery in which the use of grease had hitherto been considered in- | 
dis spensable. 
| 


ot 


The new apparatus was described to consist of a series 
four, six, eight, or any other convenient number of cylindrical 
rollers, of the Ie ngth of the journal, retained at certain distances 
apart from each other, yet still united by elastic bands of vulcanised | 
india-rubber. These rollers, thus united, and placed around the 
journal, would be set in motion by the pressure of the axle, without 
the possibility of collision with, or friction against each oiher, or of | 
rubbing upon the surface of the journal, or of the bearing, and thus | 
avoiding, as much as possible, any friction, or opposition to the mo- | 
tion of thr journal. The action of rolling being thus substituted 
sliding, there could not be any abras sion of the substances, and 

lubricating became unnecessary. The machines so fitted were stated | 
to work with remarkable tase and steadiness, and to be set in mo- 
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tion, and the speed to be kept up, with considerable facility, No 
inconvenience had been e xpe rienced from the fracture of the ‘elastic | 
bands, and shafts, making 450 to 500 revolutions per minute, worked | 
perfec tly well, without any symptom of heating. 

he reasons for this action were stated in a plain and comprehen- 
sive manner, by showing, that in moving a body of an octagonal 
form along a plane, the action must either be by sliding, or by | 
rolling; in the former, lubrication was necessary, whereas in the 
latter, the presence of any lubricating matter would be prejudicial. 
Extending the latter principle to the cylindrical “y which was 
merely a body having an indetinite number of sides, it was evident 
that, by retaining these cylinders apart, by means “of the elastic 
bands, so to avoid friction against each other, or upon the journal, 
or the bearing surface, a practically perfect rolling motion would be 
obtained, and it was contended that by M. Brussaut’s system the 
two material results, of rapid rotation without heating, and a com- 
plete suppression of the use of grease, in all journals of mechinery, 
were arrived at. 

The second paper read was “On the Permanent Way of the 
Madras Railway,” by Mr. Bryee McMaster, Assoc. Inst. C.. 

It was remarked that two leading features in the construction of 
railways in India were, the cheapne ss of those works entirely de- 
pe »ndant upon native labour, and the resources of the country, and 
the expense of those dependant upon England for the supply of 
materials. Among the latter of these was the permanent 
almost every part of which had, as yet, to be furnished from 1] 
land. Thus, the portion of the Madras Railway, from Madras to 
Arcot, being a length of 654 miles, had been constructed for £6,000 
per mile, of which amount the permanent way alone had cost up- 
wards of £2,000 per mile. On this portion of the line the earth- 
work, for a distance of 25 miles, was for a double line, and on the 
remainder for a single line only. All the bridges and culverts were 
f ie There only a single line rails laid 
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double way. was of 
throughout. . 

The permanent way on the portion of the line above indicated 
was jaid with the double -headed rail, weighing 81 lb. to the yard, 
in lengths of 20 ft. The _ were tish- jointed ; and six sleepe rs 


wert ‘used to each rail leng The chairs, wooden trenails, and 





keys, were all of the ordinary pd West of Arcot, the line 
was laid with rails weighing 65 Ib. to the yard. These rails were 
laid on seven sleepers to the same length of 20 ft. The gauge was 
5 ft. 6 in. 

The expense of freight, from England to Madras, for the first 
portion of the line, was very heavy, owing to all the materials 
having been sent out during the time of the Russian war. A reduc- 


tion in these charges, as well as in the weight of the rails, might be 


| steam machinery. 
| forward 


| size until they were launched as vessels of 750 tons; 


| the others it would appear that Lord C, 


is not stated, but Sir 
| considerable, 





expected to diminish the cost of the remaining portion of the line; 
although the greater distance to which the materials would have to 
be led, as the works were pushed on into the interior, would add to 
the cost as the line advanced. 

At the commencement of the undertaking, tenders were invited 
in India for the supply of chairs, shing-plates, s, bolts, and nuts; but 
the prices gave no ground for hope that the Indian iron could com- 
pete with the English, or that the Indian railways could look for 
any considerable supply from local sources. But what the country 
could supply was material for sleepers, as its forests and jungles 
afforded a great variety of hard and durable woods, well adapted 
for the purpose. On the Madras Railway twenty-eight different 
kinds of wood had been used; all of which, with few exceptions, 
had been found to answer well, when carefully selected. Although 
few woods were not attacked by the white ant while lying e xposed, 
and the sap wood in particular was much eaten away, yet in two 
years after the trains began to run, there was not a case known of 
a sleeper being aitacked in the road. ‘The vibration of the passing 
trains, and the frequent opening out of the ballast by the workmen, 
seemed sufficient to prevent the attacks of this ‘universally de- 
structive insect. Many woods were also liable to the attac ks of 
other insects, which bored holes into them; but the sleepers, when 
covered with ballast, appeared to be free from their depredations, 
Creosoted fir sleepers, sent out from England, were found to be ver 
durable ; but their cost at Madras was >s. Gd. each, or 9s. Gd. each 
when led tifty miles to the works, while the sleepers procured in the 
country varied in price from 4s. to 6s 6d. each. A few thousand 
half-round Sal sleepers were kyanised experimentally with corrosive 
sublimate at a cost of 6d. per cubic foot; but they were not found 
to be more durable than those of the same wood when unprepared. 
In the neighbourhood of Arcot granite blocks were used, but not to 
any great extent, on account of the roughness and rigidity of the 
road. Near the coast, one mile of line was laid with laterite, but 
the blocks were found to split, and their use was consequently 
abandoned. Some native-made keys and trenails were used, but 
the former were not pressed, and although they did very well in wet 









weather, in the hot season they shrank so much as to be unit for 
use. T ‘he trenails, which were of teak, answered very well. In 
laying the road at tirst, the natives were found, as in almost every 


other kind of work, inte Higent and apt, when care and patience were 
taken in their instruction. 

The damage to the line from settlements and slips, from the eflects 
of the monsoons, had been much less than was anticipated ; and one 
monsoon of extraordinary severity having shown all the defects, it 
was contidently expected that little da ..aze would be done in future; 
and that the line would be maintained as cheaply as its construction 
had been inexpensive. 


Tuk Navy.—A report of the Surveyor of the Navy, Sir B. 
Walker, respecting the alleged unnecessary alteration of Vessels of 
the Royal Navy during the last eleven vears, and on the expen- 
diture in the doc kvards during the same period, has just been laid 
before Parliament. It has been alleged in the House of Commons 
that such alterations, involving great and wasteful expenditure of 
the public money, had been frequent; and that there had been an 
excess of expenditure in the doc kyards since 1848 of £1,861,154 
beyond the sums voted by Parliament, making a total of £19,599 944, 
exclusive of coal for steamships, and the purchase and repair of 
The instances of unnecessary alterations brought 
by Lord Clarence Paget were, that the Racer and Lyra 
were laid down as vessels of 450 tons, and gradually increased in 
that the San 
Fiorenzo was taken to pieces after being partly built; that the 
Immortalité was three times lengthened, tirst amidships, then 5 ft. 
by the bow, and afterwards 15 ft. | ry the bow; that the Howe also 
was lengthened by the bow; and that the Orlando, the Merse y, and 


nearly all the vessels of the same class, were treated in a similar 
| manner, Tkese allegations are admitted by Sir B. W alker as regards 
|} the San Fiorenzo, the Lmmortalité, and the Howe ; but in respect of 


Paget was misinformed, 
rhe Lyra, 658 tons, and the Racer, 077 tons, were built in 1857, as 
originally designed, without undergoing any alteration, and none of 





the vessels of their classes, built or building, have wudergone any 
alterations. The San Fiorenzo was laid down as a 50-gun 
sailing frigate in 1850, and was in frame, and had a_ portion 
of her wales and diminishing plank fastened by screw-bolts, 
when orders were given, in 1806, to take her down. She 
could not have been lengthened for conversion into a steam- 
frigate on the slip on which she stood, it being too short; 
moreover, her form of section and scantling were ill-suited 
to such an alteration, whilst her completion as a sailing vessel 


was not to be thought of. Her timbers were, in consequence, re- 
converted for building corvettes, &c. The loss by this re-conversion 
B. Walker says that it could not have been 
and that, whether much or little, it was consequent 
upon the transition from sailing to steam-ships. The Lumortalité 
was laid down in 1849, and p rtly built as a 50-gun sailing frigate, 





and in 1856 she was ordere: to be converted into a screw-steam 
frigate, in the same manner as the Emerald had been, and as the 


Melpomene was being converted, namely, lengthened forward 6 ft., 
amids ships 33} ft., and aft 12 ft. It was subsequently decided, in 
1857, to increase her length by the bow an additioné i i4ft., with the 
view of ascertaining the vadvante ige of such alterations by trial with 
her sister ship the Melpomene, Her bow was then ouly in frame. 
It was estimated that the ditference of expense between lengthening 
| the bow 19 ft. at one operation, and doing it at two separate times, 
would be about £2\.0. The actual expense was £207, The Orlando 
and the Mersey, the only ships of their class, were both begun in 
1855, and were ‘completed in strict conformity with the drawings, 


without any alteration. The Howe was orde ‘red to be built in the 
same year, and in 18.7 it was decided to lengthen her by the bow 
15 ft., with the view of ascertaining by trial with the Victoria, a 


similar ship, the advantage to be gained by tiner lines. She was at 
that time in frame only. This is the only ship designed for the screw 
which, ac.ording to Sir B. Walker, has undergone any alteration. 
The expense of taking down the timbers, and retrimming and re- 
placing them, was £384, and is stated to be the only sum expended 
on all the screw- -ships designed within the last eleven years which 
might have been saved if the views subsequeatly carried into erect 
had been adopted in the urst instance. Sir B. Walker takes upon 
himself the responsibility of having recommended this alteration 
An attempt is made to conceal the real amount of ag difference 
between the sums voted and the expenditure, by making it 
appear that the total of the eleven years’ votes for wages, naval 
stores (exclusive of coal and machinery), ships built by contract, 
and ships purchased, amounted to £22,306,93 , and that, the total, 
expenditure being £22,313,768, there was a difference of only L6,8: 31 
which is accounted for by the expenditure for 1858-59 being an 
estimate, based upon the expenditure of the three preceding years, 
in consequence of the accounts for the financial year just expired not 
being yet completed. The total amount of votes, however, was 
re rally nearly two millions less than stated, being £20,419,127, which 
shows an excess of expenditure amounting to 41,887,810, or 
nearly £2;,009 more than was stated in the House of Commons. 
It is shown by another tabular statement, prepared by Sir B. Walker, 
that, since 1848, more than tive millions have been spent in building 
new ships and in converting sé uiling-vessels into steamers, and more 
than seven millions more in titting and repairing vessels. What the 
nation has for its money is shown in another table, giving the 
names, tonnage, and armament of all the ships built or converted in 
the royal dockyards, and built by contract or purchased during the 
last eleven years. It comprises forty-three line-of-battle ships, 

thirty-five frig forty-three corvettes and sloops, fourteen gun 

boats, a floating-battery, and two ya hits, as the contribution of the 
royal dockyards ; and 185 vessel of from two to twenty-one guns, 

thirteen troop and store ships, six surveying ships, fifty. six mortaz 
vessels, fifty mortar floats, and a yacht ‘(presented to the Emperor 
of Japan), have been built by contract or purchased. 
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HavinG described and enumerated the various parts of the Enfield 
rifle, and having taken our readers as it were a walk round the 
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ARMS FACTORY, ENFIELD. 


SECOND. 


this they are placed in a desiccating room, where they are locked up 
till such time as they do not perceptibly lose any more weight, which 


factory, giving them at the same time certain statistical information, | is taken as a criterion that the juices have entirely left them, and 
it will now be our object to trace the various stages of manufacture, | 


and point out the most important of the processes, which the 
ditferent parts have to undergo, before they arrive at a state of com- 
pletion. Some we can but allude to, while others, which are possessed 
of peculiar novelty or interest, we will illustrate and enlarge upon. 
The engravings which we shall insert will be perspective views of 
the machines under consideration, as by that means a clearer idea 
will be given of their general Construction than through the medium 
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of scale drawings, although, if required, a very fair idea of their 
proportion may be obtained by comparing their parts with such 
work as appears in the process of manufacture, and also with the 
details which we have already furnished. We will now take the 
various parts in the order in which they appear in the list, and first 


we will describe the manner in which the stock or wooden part of 


the rifle is formed. 
NO. L THE STOCKS. 
These are made of walnut, as being one of the most tough and 
durable kinds of wood. They are delivered at the factory in a very 


rough state, being merely pieces of plank, rather over the desired | 
thickness, and sawn approximately to the contiguration required. It | 


is important that they should be properly seasoned, and to ensure 





that they are perfectly dry; this being done they are handed over to 
the workmen to operate upon; for this purpose they are taken into 
the shop before described to be roughed out. 
DESCRIPTION OF THE SLABBING MACHINE. 
The first process is to place the blank stock flatways, and in 
position upon a sliding plate, and make a circular saw cut so as to 
form a true face, down the length on which the barrel eventually 











rests; when this has passed in the right distance it is taken, with 
the extraneous picce still attached, to another part of the machine, 
where it is slipped over tongues of metal which form a guide, and 
assist in giving the proper position for taking an angular cross cut, 
which relieves the stock of the useless slab; then using the true 


surface thus obtained as a guide, the butts and fore end are cut off 


to their required lengths. This completes the four processes used in 
the slabbing machines. It will be as well to notice here, that in the 
roughing processes the true surfaces thus attained are used as the 
guides to position. 


DESCRIPTION OF THE CENTERING MACHINE, 




















The stock is centered for shaping in the following manner :—It is ! 


placed again flat-ways upon a plate, pressed 
tightly against an iron form which fits to the 
true-face already attained ; attached to the same 
plate, at the end at which the butt of the stock 
is placed, is a slide fitted with four projecting 
points; by giving this slide a blow with a 
hammer the four points are driven into the butt- 
end, making four holes in their proper relative 
position to the prepared face, then keeping the 
stock in the same position a centre is bored with 
a small coned-drill in its front-end, and the two 
processes of centering are complete. The next 
thing to be done is to turn the fore or front-end 
of the stock. 

DESCRIPTION OF THE MACHINE FOR TURNING 

THE FORE-END OF THE STOCK. 

This machine consists of an iron form with a 
centre to fit the front hole in the stock, a hinged 
plate with four points to fit into the holes at the 
other end, which is drawn up by a screw-clip 
passing over the hinged-end, and also a flat 
narrow plate running down the before-men- 
tioned trued surface. This form revolves upon 
two bearings; the one placed near where the 
lock will be situated (this is hollow to admit of 
the stock being inserted and fitted with a screw 
to press the true face down on to the narrow 
plate), and the other at the fore-end. The 
stock being inserted in this, and screwed tight, 
is revolved in the direction of the length of 
the part in which the barrel will bed, the 
narrow plate clearing the cutting tools as they 
do their work. These cutting-tools or blocks 
consist of a pair of revolving discs fitted with 
hooked-tools; they vibrate on levers hung on 
centres near the ground-line, and the form or 
shape to which the fore-end of the stock is to be 
cut, and which is placed immediately below it, 
revolves slowly at the same speed. The vibrating 
levers are fitted with wheels which impinge upon 
the form and impart the same motion to the tools, 
The cut is commenced at the fore-end by one 
cutter, and at the centre of the length to be 
operated upon by the other; the feed is self- 
acting; the cutters being advanced the tools are 
brought forward to the cut by means of a 
treddle, and balanced back with weights. The 
adaptation of two cutting-blocks or tools enables 
the cut to be completed in half the time usually 
occupied in such processes, and is one of the 
valuableimprovements introduced by Mr. Burton. 

DESCRIPTION OF THE MACHINE FOR ROUGH- 

SHAPING THE BUTT-END OF THE STOCK. 

The general arrangement of this machine is 
the same as the one described above, only 
that the stock revolves on a centre line run- 
ning nearly through the length of the butt, its fore-end being passed 
through and clipped tightly in a hollow spindle, and supported at the 
farther end by an oblong face-plate, furnished with four points, 
which fit into the prepared holes; this oblong face-plate screws on 
to a small spindle, from which the rotatory motion is given to the 
stock. This machine is supplied with only one cutting disc, so that 
it can perform only one half of the work of the machine for turning 
the fore-end of the stock. The cutting block for this machine is 
fitted with twelve hooked cutters, of three different forms, four to 
each form ; the first two are for getting rid of the extra timber, and 
the last for taking a chisel cut. The tools discs of these machines 
make on an average 3,000 revolutions per minute. The next process 
is that of spotting the stock, or preparing upon the side surfaces 
(which are still only roughly shaped) certain perfectly true spots or 
places so necessary in the accurate fixing required in the finishing 
machinery situated in the large shop. 





DESCRIPTION OF THE SPOTTING MACHINE. 

In this machine the stock is held down by two spring clips upon 
a plate, the width of the flat surface prepared by the slabbing 
machine; this plate is weighted and fitted with guides, so that it 
can be worked up and down vertically by means of a treddle. We 
will suppose, when the stock is fitted and clipped in position, and 
the table is up as high as it can come, that by the application of the 
foot it can be brought down; the machine then being supplied with 
seven stout saws on five spindles, two placed the right distance apart 
on those situated at the extreme ends of the stock, three on one side, 
on separate spindles, it will be seen that, by lowering the table, these 
saws will form the seven required spots, one on each side of the butt, 
one on each side of the fore end, and three on one of the sides, making 
altogether seven true faces to work to five on one side and two on 
the other. 

We have now completely traced the first roughing out of the 
stock. 

All the machines already described have been arranged by Mr. 
Burton, and the roughed and spotted stocks are turned out of this 
room at the rate of about one in every two minutes. 


LARGE MACHINE SHOP. 

The first machine we must notice in the large shop is for the pur- 
pose of grooving the place for the barrel or bedding it in the stock. 

MACHINE FOR BEDDING THE BARREL IN THE STOCK. 

To bed the barrel in the stock it is necessary to form a taper 
groove, small at its fore end and larger at the butt; to effect this it 
is inserted into a recess in a long moveable table A, which is caused 
to traverse by means of a rack and three pinions, the handles for 
working which will be seen in the engraving to project from the 
side of the bed. To fix the stock in position it is clipped at the five 


| spots made on the long side, and pressed up against two horizontal 


lips projecting a little over on each side of the top of the recess 
made to receive it by studs from below ; this ensures its being in line 
and level with the trued surface. On the farther side of the table is 
a form or shape similar to the barrel-bed, and the three upright- 
revolving spindles B, B, B, fitted to the cross-frame C with their 
guide-pins at their sides working in the form, ensures their cutting- 
out and following the proper shape in the stock. The spindle B, 
nearest this way, which is fitted with a hooked nose-cutter, is the 
first used; it is brought into position and then lowered by means of 
the handle, the feed being given by means of the rack and pinions. 
This process forms a taper groove the whole length of the barrel- 
bed. 

The next B is used for cutting out the hole for the breech-pin, 
and the third, which will be seen to be slightly inclined forwards, is 
for the purpose of cutting the recess for the tang, which projects 
from the end of the barrel. After this the table is moved nearer to 
the front end of the machine; there the stock receives the finished 
taper by means of the cutting-spindle D, which is suspended from 
the cross-bracket F, and can be indued with a vibratory motion by 
means of the long handle, which is to be seen in position. 

The tool which is fixed to this cutting-spindle is merely a curved 
lip of steel, very similar to the side of a common auger. 

It is by means of this vibrating motion that the mould or form 
can be followed as the feed is given, and the side and up and down 
movements enable the required taper to be given. ; 

The groove being thus smoothed, the fifth and last process 1s to 
form the square shoulder for the breech of the barrel to rest in, and 
for this purpose the table is taken to the farther end of the machine 
at the back of the frame, which holds the upright cutting-spindles ; 
and the cut is formed by a similar tool-spindle to that just de- 
scribed. This is merely brought down into position by means of the 
handles G, G, and these are balanced up again out of the way by 
weights as soon as the cut is done; the groove for bedding the 
barrel being formed, it becomes necessary to cut off the fore-end of 
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the stock exactly to the right length, and give the right curve to the 
butt to receive the plate; this is effected in a very simple machine 
consisting of a thick circular-saw to take the first cut, and then a 
revolving cutter-block, which runs horizontally. This block is 
fitted with steel tools in the form of plane irons with their edges 
nicked in, so as to give in effect a series of chisels, which leave, of 
course, the spaces between them in the cut unacted upon by 
simply setting the tools, so that each following one takes away 
what the former has left, a good surface is obtained, and the cut 
being across the grain, only half of the weight is put upon each 
cutter. The curve is given to the butt by a guide pin and mould, 
similar in principle to those before described. The next process is 
that of planing, or producing flat surfaces upon various points or 
parts of the stock, which cannot be touched by the rounding process. 
The machine for effecting this is called the planing machine. 





DESCRIPTION OF THE PLANING MACHINE, 


This machine consists of an extensive plate of planed iron, form- 
ing a true surface, and rising from bosses :upon this surface are two 
revolving spindles, which are rotated by pulleys from above. These 
spindles are supplied with cutter blocks, which, of course, re- 
volve in a horizontal line with the bed. At the farther end of 
the bed plate, away from the operator, are situated two slides, to 
which are attached flat bars, which vibrate, when required, on pins 
projecting from the slides. To these are attached long plates, resting 
on the planed bed, and cut to the required form, only to a larger 
scale. The stock to be operated upon is first planed upon one of these 
plates in position, with the barrel groove downwards upon a die pro- 
jection, placed to act as a guide, and it is held up in this position by 
a hinged clip with two lips, which tit tightly to the spots formed on 
either side of the butt. All being secured, the template is brought in 
contact with the boss under one of the cutting blocks, and the cut- 
ters projecting are thus brought to their work, and the operator, 
drawing the template along while he presses it against the boss, 
which acts as a guide, a face is produced first on the stock where the 
lock is to be inserted, and then on the opposite side after this, 
taking the stock to the other cutter block and template, the man 
fixes it down in a horizontal position, and in a similar manner forms 
the flat surface, into which the top lip of the butt plate is housed, 
and also takes a cut down the back of the butt. This being done, 
the third process, that of making the two holes for letting in the 
little brass cups, called side cups, into which the screws for holding 
on the lock are tapped, is gone through. These holes are formed on 
the side of the stock opposite to the lock, and are in shape a combi- 
nation of three circles, a larger one in the centre, and two smaller 
ones, into which the tangs of the cups fit, to keep them from turning 
round. These holes are made with a revolving drill, titted to a 
spindle, attached to one of the columns of the machine. 

The fourth and last process effected in this machine is to face down 
to a true surface the front edge of the barrel groove; to do this, a 
fresh slider or template is affixed to the bed, and the cut is taken in 
the same manner as before described, only that it is necessary in this 
instance to clip the fore-end of the stock in the middle of its length, 
or it would spring’; tar this purpose a shifting clip is used, which is 
fitted with a thumb-screw; this clip, being fixed a little less than 
halfway down from the fore-end, allows a full half of the cut to be 
taken, and after that it is shifted on to the furnished end and the cut 
continued. Having completed the processes with the planing ma- 
chine the stock has next to be tinished at its butt-end, by having the 
recess cut out for the tang of the butt-plate to rest in, and also to 
receive the holes and threads to admit the screws for holding on the 
brass butt-plate; this is a matter of some importance, and requires 
to be well done, for the screws go endways into the wood. So to 
ensure greater security, it has been deemed advisable to cut the 
threads in the holes; by doing this the hold of the screws is in- 
creased, and they can be turned into their places with much greater 
facility. This process is also effected in the machine about to be 
brought before our notice. 

MACHINE FOR BEDDING THE BUTT-PLATE IN THE STOCK 

It will be seen on reference to the engraving that the working 
spindles of this machine consists of a couple of upright and two 
horizontal shafts, caused to revolve at considerable velocity; the 
lower frame of the machine is of cast-iron. as also all the standards 
and brackets, the butt-end of the stock being fitted against a 
plate of iron hung upon a spindle, so as to enable its position to be 
changed without being released; it is fixed tight in the following 
manner:—The excentric-ended handle A presses the small plate 
which rests upon it against the stock, and lifts it against the cross- 
piece B, and the small portion of a mould, the size of the barrel C, 
fixed at the end of the side plate D; the handle E clips the stock 
sideways in a similar manner. The bed-plate on which this 
clipping frame is fixed is titted with V-shaped slides and guides, and 
the handle F communicates to it a backward and forward motion 
by moving it up and down, when required. One of the bearings of 
the spindles on which the stock turns is shown by the position of the 
letter G. A mould of the shape which is required to be cut will also 
be seen beyond the stock, and indicated by the letter H. 

The upright snindles I I are both driven by one pulley, which is 
behind the frame, and they, and the slides to which they are fixed, 
can be lowered at pleasure by the handles K K, and the whole of the 
top frame rests on the bearers L L, on which it moves, so as to 
allow either spindle to be brought into the same position. 

The lower bracket of each spindle is also fitted with a pin, which 
acts as a guide to follow round the mould, and to give position to a 
hole, &c. The stock being fixed, as shown in the engraving, and 
placed in position, the tool M is brought down so as to allow the pin 
behind it to rest in the copy, by following which the recess is cut to 
the right shape; then, by moving away this spindle, and bringing 
the other into position, the drill N is brought down, guided by the 
pin behind, and bores the hole for the small screw, which fixes the 
tang of the butt-plate. On reference to No. 3, Fig. 1, of the en- 
gravings of parts of the rifle, it will be seen that one hole is required 
in the butt of the stock diagonally through the top angle, as also one 
near the lower end of the butt; these are to receive large-sized 
screws, and the processes by which they are effected we will now 
describe. Still retaining the stock in the position shown, the tool 
for making the hole is advanced by the handle 0. This is a slightly 
taper screw, bit shaped, so as to clear itself; its proper pesition is 
secured by the operator taking care that the guide pin P fits into the 
hole at the side which is to be seen nearest, and then by shifting the 
stock a little, until the pin will fit into the farthest hole, the second 
horizontal spindle, with the top at the end, for preparing the hole 
for the screw, is brought into position. This spindle is fitted at the 
front end with clutches and mitre gear, by which it is screwed for- 
ward, causing the top to cut its thread in the hole to its proper dis- 
tance; and then, by means of a self-acting reversement, it is screwed 
out by a similar number of turns in the opposite direction, concluding 
its performance by leaving the spindle out of gear, with the clutches 
ready for use again when required. The handle Q is the one used to 
set in motion this gear. 

The last process, that of forming and screwing the diagonal hole, 
is precisely similar to the one just described. It will there be seen 
that the machine for bedding the butt-plate in the stock has a 
combination of six processes, all difficult of accomplishment; and 
although it would appear, on the face of it, to be brought about ina 
complicated manner, still, upon reflection, it must be admitted that 
the machine is admirably adapted to the purpose in view; and that 
one has but to see the steel plate, which is used as a gauge placed 
upon the work, to be made assured that it would not be possible 
to turn it out in a more satisfactory manner. 


PROBABLE Case OF SponTANEOUs ComBusTION.—The ship 
Baron de Caters caught fire in the forehold whilst lying in the 
Tagus at Lisbon, and but for assistance from the steamer Alhambra, 
would have been entirely destroyed. The tire probably originated 
from the spontaneous combustion of the cargo. 














DREDGE’S IMPROVEMENTS IN CONDENSERS FOR STEAM ENGINES. 


PATENT DATED 25T1n Avaust, 1858. 











In this invention, by James Dredge, of Bath, Somersetshire, cold water 
cisterns, which are not exposed to atmospheric pressure, are employed 
instead of those now in use in condensing engines, and they are con- 
structed in the condenser, around or in connection with a chamber 
in which the steam is condensed in its passage from the steam 
cylinder of the engine. 

For the usual mode of injecting cold water into condensers for 
effecting the condensation of steam, the patentee substitutes a method 
of forcing it into them by means of double and four-fold acting 
force pumps. The four-fold acting vertical force pumps, are con- 
structed each of four corresponding barrels or cylinders tixed parallel 
with each other, and joined by a pipe or other means at the lower 
extremity, for preserving a continuous water-way or passage between 
them, and at the top two of the said barrels are closed by a solid 
cover, and the other barrels, in each of which a piston or plunger is 
titted, are closed with a cover and stufling-box, through which the 
piston rod works, and near to these covers is fixed to the said barrels, 
and in connection with them, a valve-box, which contains four inlet 
and four outlet valves leading to and from the said barrels, and one 
suction and one ascent pipe are also connected to the said valve-box. 
These pumps are suitably attached to the condenser. 

Figs. | and 2 represent a longitudinal section and sectional plan of 
a four-fold action vertical pump; a and a! represent the barrels in 
which the piston 6 works, and c,c', the cylinders without pistons. 
The water-way between these barrels is shown at d; e, /, Fig. 1, are 








the suction and ascent pipes respectively, and these lead to and from 
the valve-box g. ‘There are eight valves, four inlet and four outlet. 
The sides of the valve-box are shown as closed in by separate plates 
h, h, fastened together by bolts é, i, running transversely through 
the valve-box g. The valve-box may be secured to the barrels by 
four strong bolts as at &, k. 

‘ig. 6 shows the divisions in the valve-box when four suction and 
four ascent pipes are employed. The valve-box is here divided into 
four compartments by the partitions /, m, running transversely and 
longitudinally through the box, thus entirely separating each pair of 
valves. 

Fig. 7 is a foot valve to be placed in the suction pipe to regulate 
the weight of the volume of water when the source from which it is 
drawn is less than 32 ft. from the pump. 

Fig. 8 is a longitudinal section; and Fig. 9 a sectional plan of a 
condenser with a four-acting pump as above described attached; @ 
is the cold water cistern in which the condenser 6 is placed ; ¢ is 
the steam-pipe leading from the cylinder of the engine to the con- 
denser 6; d is the suction pipé leading from the well, and e is the 
ascent pipe to the condenser; f, f, are perforations through which 
the cold water from the well is forced in spray amongst the steam as 
it passes into the condenser b; g is the suction pipe which carries the 
water, condensed steam, &c., back into the pump, whence it is forced 
up the ascent pipe A, and may be employed to feed the boiler, if 
desired, 
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BROOMAN’S TREATMENT OF FIBROUS VEGETABLE SUBSTANCES, &c. 
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opened at intervals to allow of the 
escape of the condensed water, 
which will carry with it the gammy 
and glutinous matters extracted 
from the plants by the action of 
the steam. The clearness of the 
water will be the test of the purity 
of the fibres. The steaming finished, 
steam is turned off from the vat, 
the cover is removed, and a cloth 
thrown over the hot and steaming 
fibres ; at intervals during one hour 
bleaching liquid (eau de javelle) 
is poured in small quantities upon 
the cloth. The cloth is removed, 
a second cloth applied, and for 
about a similar period, water 
slightly acidulated is poured upon 
it; the fibres are next removed 
from the vat, and are washed and 
beaten in clear water. After being 
dried, either under pressure or 
otherwise, the fibres are fit for the 
manufacture of paper, or for other 
purposes for which pulp is used. 
The fibres are susceptible of being 
bleached by any of the known pro- 
cesses for the bleaching of fibres, 
or by the improved method which 
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Tuts invention—a communication by M. Husson Morel to Mr. 
Brooman, of Fleet-street—consists in certain means of separating the 
fibrous portions of plants, bark, and vegetable substances generally 
from the resinous, gummy, and other substances which hold the 
ubres together, and in a particular means of bleaching the tibres. 

In the first treatment of the nbres for operating upon the plants, 
the patentee uses a large vat shown at A in the drawings annexed, 
provided with a perforated false bottom or grating B, under which is 
a perforated coiled steam pipe D connected with a boiler I and sup- 
ported upon a stand C; there is also a cover G to the vat, in which 
cover a safety-valve E is fitted, and at bottom there is a draw-off 
cock F. Between the boiler and the vat a leaden vessel H, contain- 
ing two parts (by weight) of salts of soda or carbonate of soda to 100 
of plants is placed, the steam-pipe from the boiler opens into this vessel, 
and another pipe leads from it to the vat. The pipe D is furnished 
with a regulating tap M, and the vessel H with a drawing-off tap O. 
The vat is filled with bundles of the plants and closed; steam is 
then turned on, which in passing through the leaden vessel becomes 
impregnated with the salts of soda or carbonate of soda, and after a 
lapse of from twelve to twenty hours, more or less, will have softened 
or discharged from the plants the gummy and resinous matters con- 





the patentee describes. 

Take the vegetable substance 
from the steaming vat after the tirst 
preparation thereof and place it in a pulping or tearing cylinder, and 
then thoroughly wash it (half an hour will generally suffice for the 
washing), and then run off the water. Next pour in, say a couple 
of pailfuls of a solution of sulphuric acid, marking 5 or 9 deg., with 
the water still remaining in the cylinder; this strength will be re- 
duced to from one-half a degree to two degs., the tibres are roused 
for about three-quarters of an hour and the water drained off. 
They are then washed in clear water, and afterwards about a couple 
of pailfuls of a clear solution of crystals of soda are thrown in; the 
strength of the solution after mixing with the water in the cylinder 
should be from one-half to two deg. After stirring for about three- 
quarters of an hour, run off the water and pour in a solution of 
chlorine, which, when mixed with the contents of the cylinder, 
should mark from one-half to two deg. ‘The rousing is continued 
for about two hours, when the pulp will be found sufficiently 
bleached. 





Tue Rep Sea Tececrarn.—The stations at Maculla and the 
Kooria Mooria Islands have been adopted. That proposed at 
Ras-cl-Had is not suitable, and the cable may be taken direct from 


tained in them. During the steaming, the discharge cock F must be | Hallania to Kurrachee. 


260 


THE ENGINEER. 





Apri 15, 1859. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible fur the opinions of our , 


Corresnndents.) 





PUDDLED STEEL. 


Sir,—In the article upon puddled steel, published in your number of 
the 8th inst., I am much surprised to see that the process of 
Mr. James Spence has been passed over in silence. I think that 
every inventor should have his just meed of praise and credit for his 
improvements; and, before reviewing the processes of Riepe for 
puddling steel, of which you have given some details, I will, with 
your permission, offer a few remarks upon the very prevalent custom 
of overlooking original talent, and of frequently attributing to one 
inventor alone the merit which ought to be justly shared by several. 
Thus, at a public dinner given in honour of Mr. Cort and of his in- 
ventions, the celebrated Menelaus (not the Grecian hero, but the 
Dowlais commodity), in a burst of postprandial enthusiasm, gave 
vent to these memorable words, “* We are all living by Mr. Cort’s in- 
ventions.” Now, there can be no doubt of the value and merits of 
Mr. Cort’s processes, though there is a grave doubt as to whether 
either the idea of the puddling furnace, or that of grooved rollers, 
first originated with him. It is certain, however, that he was the 
first who possessed the sagacity and perseverance requisite to carry 
these inventions into practical effect, and who also found an oppor- 
tunity to do so, and without which opportunity sagacity and perse- 
verance are alike in vain. There is also no doubt that Mr. Cort and 
his descendants ought to have been enriched by the iron trade in the 
first instance, and by the Government subsequently, for Mr. Cort’s 
processes have added more to the wealth and power of the British 
nation than all else which has been invented from the reign of 


| of black oxide of manganese, common salt and dry clay. 


Referring, 
however, to the patent lists, we tind that on the l4th of May, 1838, 
just twenty-four years ago, a patent was granted to Dr. Carl 
Schafhautl, for introducing this very combination of oxide of 
manganese, salt, and clay into the boiling oven or puddling furnace. 

The inventor enjoys the solitary distinction of having had his 
specification stolen from the petty bag, the only instance upon 
record of this act having been committed at such an early stage of 
the proceedings, though, when onee published, the thing has been 
common enough, as in the memorable instance of Josiah Marshall 
Heath, upon whose pirated discoveries thousands have lived and 
amassed immense wealth, and by which thousands now live, who 
have not the grace to acknowledge their benefactor. I fear, then, 
that we must dismiss this portion of the patent under consideration, 
as merely a novelty of twenty-four years’ standing, to say nothing 
of its having been already partially enlisted into the service of the 
Uchatius process ; a process which, though it could create a baron, 
could not produce a sound marketable bar of steel. 

That novelty may not, however, be wanting in the new process. 
We learn that after the puddling has gone on for a few minutes the 
damper is raised (and I suppose the door is opened), and 40 Ib. of 
pig iron are put into the furnace, near the fire-briige, for what pur- 
pose | am unable to conceive, unless it be to goad the unhappy 
puddler to the verge of desperation, by starving the furnace and 
metal just when he wishes to keep it nice and warm. However, 
from what follows, respecting a “cherry red heat,” I am inclined to 
believe that starvation and reduction of temperature must have 
been the idea with which the inventor was inspired at this stage of 
the description of his proceedings. 

We are told, however, that the purpose in view in placing the 
iron near the bridge (not, I hope, the pons asinorum) is, that it may 
undo what has just been done, i. ¢., replace the carbon of which the 





William the Conqueror to the present day. 
But Mr, Menelaus was, in my opinion, a little too exclusive in the | 
eloquent expression of his conviction upon the oceasion I have cited ; 
and it is the more necessary to notice this, because our hero (the 
Dowlais, not the Grecian hero) is a noted authority upon all matters | 
relating to iron and steel, and plainly foresaw the failure of the | 
Bessemer process, which weaker-minded and less sagacious indivi- 


duals, like myself, had believed to be a discovery in metallurgy quite 


worthy to rank with those of Cort, and which we, or at least I, still 
consider it to be, notwithstanding its signal failure at the Dowlais 
lrouworks. ‘ We are living by Mr. Cort’s inventions.” Why not 
have added, “And by the inventions of some other individuals,” 
not yet quite forgotten ? —for instance, by the invention of Mr. 8S. b. 
rs, Who introduced the system of puddling upon an iron plate 
d of upon a loose bed of sand, and to which quite one-half of 
» present success of Mr. Cort’s process is to be attributed. 

The iron trade ought to hav» rewarded Mr. Rogers with £10,000 
per annum at least, raised by a moderate annual impost upon each 
iron plate thus employed; but believing him, as I suppose, to be 
superior to all considerations of filthy lucre, they substituted the less 
expensive, but neatly complimentary, acknowledgment implied in 
conferring upon him for maiy years the simple and endearing 
soubriquet ef “Mr. Tronbo.tom,” and this, I believe, was done 
without solicitation, and irce of all expense to Mr. Rogers, which is 
a great thing indeed for an inventor; and he must have felt deeply 
grateful to the brazen faces, who denied him even the merit of his 
own discovery, for permitting him to retain the barren honour of the 
title, though he had no share ia the revenues. I think, then, that 
Mr. Menelaus and the world he represents (the Dowlais world) may 
possibly be living just a littl by Mr. Rogers’ inventions as well as 
by Mr. Cort’s. Then, again. my late father first invented and 
adopted the process for producing white metal from the blast furnace, 
so as to avoid the extra expense and waste of the relinery, then (in 
ISL)) an indispensible appendage to every ironwork where bar iron 
was made from pig iron. This process, despised and ridiculed at 
first, became at Jength the great stand-by in South Wales: and, except 
for foundry and some other purposes, grey iron and the retining of 
gray iron «disappeared together from that district, and, if | mistake 
not, the process is in full vogue at the Dowlais works to this day. 
If L am mistaken, perhaps Mr. Menelaus will correct me. Be that 
as it may, there are many in the iron trade who are living partly by 
this invention. 1 do not mean, however, that my father's process 
was ever carried out in the manner which he contemplated or in- 
tended. ‘The iron which he made from the blast furnace was as 
trong as the best grey iron, and pigs of the white metal would bend 
before they would break. 

My father was never permitted to carry out his views as regards 
this process; but a bad and imperfectly-understood edition of it was 
adopted, and force to its extreme limits, in order to produce ina 
entime the maaimum quantity of a crude metalloid, miscalled 
pig iron, for speedy manufacture into rails, and which rails have 
cost and lost, for the railway companies and the publie generally, 
millions upon millions, with millions of loss yet to come. There is 
another invention by which at least a portion of the iron trade and 
tue Dowlais world are living -1 allude to my late father’s patent 
process for introducing oxide of iron into the puddling furnace. 
This idea originated with him, and was perfected by him upon the 
scale of manufacture, as far back as the year [s22; but the apathy 
ironmasters and his own difficulties caused the patent to be 
red until 1855, when it met with the usual fate of all great and 
ginal inventions ii. etallurgy. My father lived to see it adopted, 
in one form or another, at every bar iron work in the kingdom: but 
he never received one penny in return for the boon he conterred. At 
the Dowlais [ronworks this process was tried under my father’s 
directions in 1836, Rails were made, which, when nicked, detied the 
efforts of the most powerful of the Dowlais forgemen to break, whilst 
the regular make of rails broke easily with from tive to seven blows ; 
but the process was not deemed worthy of any further notice at that 
time, even though it very considerably improved the yield in the 
puddling furnace, besides effecting a complete revolution in the 
quality of the rails. Like other processes carried out by parties who 
do not recognise the object and intentions of the inventor, and who 
in their haste to grasp at something, overlook the true merits of the 
process, this method for adding oxide of iron to pig iron in the 
puddling furnace is not to this day understood as it ough’ to be, or 
carried into etlect in the manner intended by the inventor, and 
calculated to produce the best etfects. I might mention o hers who 
have some claim to believe that a portion of the world, mcluding 
that at Dowlais, are living by their inventions, and I wish | could 
call to mind the name of the man of true genius and inventive merit 
who devised the rail-cutting disc and mechanism in universal use at the 
present day. I have no doubt that this inventor never derived any 
bene‘it from his discovery beyond the very sterile one of perhaps 
living to see it in general and unacknowledged use. If Lam wrong 
in this decisive conclusion, I can only y, “Exceptio fermat 
regulam.” 

teverting now to the subject of puddled steel, 1 would observe 
that I have perused the specitication of Mr. Spence for the mann- 
facture of puddled steel, and I tind it sound in principle, simple in 
detail, complete and successful in practice, and perfectly novel and 
nal in the conception - a marked and striking contrast to the 
specifications of Messrs. Clay and Benzon, under Riepe’s method, 
which you have given at fulllength. In these processes the damper 
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seems to play a most conspicuous part; but as dampers have been | 
rhalf a century or more the ordinary appendage of a puddling 
furnace, and as the use of the damper is not wholly unknown to th 
most ordinary puddler, it is barely possible that the difficulty of 
elaimin me particular use of the d per may nd } t 
the validity of patent bane 1 this kind of aerial h - . 
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charge of iron has just been with much labour deprived. But if 
the charge of pig iron has been so far decarbonised as to require the 
addition of pig iron to recarbonise it so as to constitute with it steel, 
then manifestly the charge must have passed into the solid state 
before the 40 Ib. of iron ean be of any service in trickling down and 
mixing with it, and then it comes too late to form any perfect and 
homogeneous mixture with the soft iron granules. At best it can 
only form a crude concretion of granules of soft iron and cast iron. 

Hence the uncertainty of the resulting product—one portion hard 
brittle steel, another soft iron, and a third a just mixture of both 
the former. If the 40 lb. of cast iron be allowed to flow down 
before the charge has lost as much carbon as to bring it down to the 
condition of steel, then it merely adds carbon to the mass which has 
already more than enough, and the operation must be prolonged, in 
order to get rid of it again. Wherein lies the utility of adding this 
melancholy mass of cold iron, this additional damper of 40 Ib. of 
cold pig ? 

The mass would swell up, and the steel grains would appear much 
sooner if this incubus of cold metal were kept out of the furnace 
altogether. But be this as it may, when the steel grains do appear 
above the surface of the cinder, the damper is three-quarters shut, 
the process is carefully watched, and, mirabile dictu, the heat is never 
allowed to rise above cherry redness! 

There is but one absurdity which can match the idea of puddling 
steel at a cherry-red heat, and that is, the felicitous conception of 
illustrating the appearance of this cherr:-red heat by comparing it 
to the well-known yellow colour without a trace of red in it, which 
characterises the welding heat of sheir steel, or any other steel. 
Under the dominion of a cherry-red heat it is quite needless to 
inform us that the blue jets of flame are gradually extinguished—it 
follows as a matter of course; and the cerulean tint is probably 
transferred to the countenance of the puddler, who, under such circum- 
stances, may well be excused from looking rather blue. We are 
further told that great care is required, lest the mass should pass into 
iron; but I think that at the cherry-red heat it will be in no danger 
of undergoing any particular change. The rest of the process is 
similar to the ordinary routine of puddling; and having arrived at 
this point | am forced to come to the conclusion that the details of 
the process, as far as they are useful, possess no novelty ; and where 
a novelty is introduced, as in the case of the internal damper of cold 
cast iron, and the cherry-red heat, the novelty possesses no utility ; 





should be three times the size of the old conductor, why ? 


but most prove, in the one instance, a means of protracting the opera- 


tion, and in the other case an e ectual extinguisher. 

But there is no process so perfect that it cannot admit of an im- 
provement, and accordingly Messrs. Clay and Benzon have made 
one upon their former method—a kind of jeu d'espritin its way. In 
place of opening and shutting the door several times, the furnace is 
charged with the pig iron, the cast iron damper, and the cinder, all 
at once, the quantity of cinder being nearly as great as that of the 
charge —a novelty, no doubt; but a proceeding very questionable as 
to its utility. 1 should have imagined chat atmospheric air would 
have supplied the amount of oxygen requisite to decarbonise the 
charge of pig iron quite as readily as a cumbrous and destructive 
mass of cinder of about the same weight as the charge of pig iron 
itself. If lam wrong, I must plead as my excuse my inability to 
keep pace with the metallurgical developments of the age, and that 
[I belong to a class who are unhappily trammelled by a propensity 
for reasoning upon tirst principles—a weakness quite incompatible 
with the go-ahead precocity of the present day, when great philo- 
sophers can gravely enunciate to an admiring audience the new and 
startling fact that ** puddled steel combines the great strength of cast 


























, steel with the ductility and perfect elasticity of the best wrought 


iron.” 
According to my own experiments, the ductility of cast steel is to 


that of the best wrought iron as 25 to 1; whilst the ratio of their | 


Puddled steel occupies 





respective elasticities is probably as 100 to 1. 
an intermediate rank as regards its ductility and elasticity. 
great improvement upon iron; but falls very far short of the excel- 
lence of cast steel as regards strength, uniformity, and elasticity. 
Besides at Liverpool, Dudley, and Shetlield, puddled steel is manu- 
factured elsewhere pretty extensively and successfully, and by a 
method which really possesses every claim to merit and originality, 
and which constitutes a basis for a clear and valid patent—I mean 
Mr. Spence’s patent. 

Phat puddled steel can be manufactured into such articles as or- 
dinary chisels, direct from the puddled bar, is a fact to the truth of 
which | can fully subscribe; and with this amendment, namely, that 
the chisels thus manufactured are very ordinary indeed. 

I am glad to see that some attention is again being paid to Mr. 
Bessemer's process. Under the burden of senseless and unmerited 
ridicule cast upon it, and upon the inventor himself, by a host of 








ignorant scribblers in almost every newspaper in England and upon 
. | 


the continent, I alone, under my signature as “ Z.dngos,” and in my 
own name, consistently and strenuously upheld this process as the 
greatest discovery ever attained to in metallurgy ; and my opinions 
and predictions will be more than borne out by the ultimate resulis 
obtained. 

Reverting once more to the claims of inventors, and to the par- 
ticular claim of Mr. Cort as being the original inventor of grooved 
rollers and of the puddling furnac tnd that his patents do not 
date earlier than 1753, whilst there is a claim, by William Wood, in 
raw iron or iron metal in air-furnace with pit 


ce, we 









1728, for making an 
coal, There is also another claim, by John Payne, in the same vear, 
for passing iron * between large metall rowlers, pr r notches 
furrows upon their surfass:” and lastly, Geor 
Crunage, in 1766, claim the working of p ron into malleable iron 
n er or air-furn with raw pit coal I it 
is ted that in thes« I t t 
lv of grooved ! ddling 
t \ t know 
‘ wile un 
Treaitt 
steel w | i 
hor i ‘ » “ r : r 
t to have bent on ‘ . 
Coleford, 12th April, 1859 Rhowr, Mesnret 
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SUBMARINE TELEGRAPHY, 


Srr,—In a former letter I endeavoured to show that little or no 
advancement has been made, during the last nine years, in improy- 
ing the construction, the insulation, or in solving the electrical diffi- 
culties of submarine cables; more especially for long submarine 
circuits. The general attention which those remarks have created 
has emboldened me to ask for a little more space in your columns, 
to say a word in reply to your correspondent, “* Magnet.” 

How your correspondent can come to the conclusion that because 
the Atlantic core cost £10 per mile, the Red Sea ought not to cost 
more than £30, is one of those things I confess not to understand. The 
Red Sea core contains nearly double more weight of copper wire 
than the Atlantic core; it has about the same amount of gutta- 
percha (and that article is considerably dearer now than two years 
ago); and between each layer of gutta-percha is a coat of solution 
(not in the Atlantic), which, while it improves the insulation, must, 
nevertheless, add to its cost. I think if “‘ Magnet” will take these 
facts into consideration, he will not place the Gutta-Percha Com- 
pany in the position of either having charged too much for the 
Atlantic core, or too little for the Red Sea. There can be no doubt 
—and it is a fact highly creditable to the Gutta-Percha Company— 
that the Red Sea core is, in point of insulation, a great improvement 
upon any other core that has been made; and from the known ability 
and energy of the gentlemen connected with this department in that 
company, it may be taken for granted, everything which can be done 
to render gutta-percha the most perfect insulator, will be done; and 
if it should eventually be superseded by india rubber, or any other 
substance, it will not be the fault of either Messrs. Statham or 
Chatterton, but the material they have to work with. 

If ‘* Magnet” will also remember that light hempen cables were 
constructed by Mr. West and others nine years ago, he will likewise 
see that light cables are no invention or novelty of the present day ; 
the only novelty is the proposed application of the principle in 1850. 
They were tried for shal!ow water, the very place where heavy iron 
cables are absolutely necessary, and, as a natural consequence, 
failed; but for deep sea cables, where lightness combined with 
strength is required, hempen cables, when properly constructed, are 
far preferable to iron, more especially as regards an Atlantic cable. 

On one other point your correspondent disagrees with my remarks, 
and that is, as to the size of conductor. He says that he considers 
the large conductor in the Red Sea cable an improvement, 
“ and that the conductor ina future Atlantic cable ought to be three 
times the size of that in the old cable.” 

Now, I think I may in all fairness ask “ Magnet,” and with him 
those who advocate the same theory, if the large conductor in the 
Red Sea cable is an improvement, and in a future Atlantic cable 
A Asser- 
tions are things easily made; but those who are in the habit of care- 
fully investigating important subjects of this description, require 
something more than assertions. Where are the facts and experi- 
ments that bear these assertions out? I confess I have been looking 
for them some time, but have never yet been so successful as to find 
them. On the other hand, I think what facts we have will bear 
quite a different interpretation. 

So far as the Red Sea conductor was concerned, there never was a 
single experiment made to determine what the size ought to be for a 
circuit of 800 miles: it is purely and simply a piece of guess-work. 
It may be right, or it may be wrong; but even if it works well when 
submerged, it is no argument that one-half the size would not have 
worked equally wi h the same speed. We have a case of this same 
random adoption of a large conductor in the Hague cable; and I 
take this simply because, at a discussion which followed the reading 
of a paper upon this subject a few evenings ago at the Society of 
Arts, this cable was brought forward as a proof that, because it 
contained a large conductor and worked well, the question of a 
large or small conductor for an Atlantic cable was quite settled; and 
it will show the contrast mere by placing it in comparison with a 
cable belonging to the Submarine Telegraph Company. This cable 
is about -80 miles in length, and has a strand conductor composed of 
four wires; and at a lecture delivered by Sir Charles Bright, a few 
weeks ago, upon submarine cables, he mentioned this cable as being 
in a most eflicient state, and being the best working cable submerged. 
“In fact, you can work through it any speed you please.” The 
cable referred to at the Society of Arts is about 160 miles in length, 
and has a conductor three times as large as that of the 280-mile 
cable: and because a conductor for 160-mile circuit, three times the 
size of that in 280-mile circuit. works equally as well, we are told the 
whole question of conductors “is settled.” I don’t mention this as 
bearing at all upon the real question of conductors, because to those 
practically acquainted with the subject for 200-mile circuits the size 
of the conductor is a matter of little importance ; but it shows not 
only the reckless mode of adopting large conductors where they 
are not required, but also the reckless mode of using arguments 
which do not deceive those who understand the subject, but are 
very apt to deceive those who don’t; and I think if these gentlemen, 
instead of clouding the whole subject in a mass of technical terms, 
which must be jargon to the mass of your readers, would fall more 
into the habit of calling a spadea spade, and not go out of their way 
to call it an agricultural implement, they would make themselves 
far more intelligible, not only to your non-electrical, but to your 
electrical readers. 

So far as long submarine circuits are concerned the whole matter 
stands thus, and especially in regard to an Atlantic cable. 

There are two evils to deal with for the good working of an 
Atlantic cable—the evil of resistance of the conduetor, and the evil 
of induction—consequent upon the inductive properties of the gutta- 
percha insulator. If resistance was the great difficulty to be over- 
come, then, without doubt, increasing the size of the conductor 
would solve the problem; but the great difficulty is not resistance, 
but induction, and the whole question is narrowed into a small 
space. 

If you enlarge the conductor you lessen the resistance, but you 
increase the induction; on the other hand, if you diminish the con- 
ductor you lessen the induction, but you increase the resistance so 
far as the evils of resistance are concerned. It may be taken as a 
fact, which I think is undeniable, that if an insulating material 
be found possessing all the non-conducting properties of the 
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could 
gutta-percha without its inductive properties, there would be no 
difficulty in transmitting signals at a fair rate of speed through a 
22 gauge wire. 

In fact, so far as the old Atlantic cable was concerned, its small 
resistance may be imagined from the fact that Mr. Reid signalled 
through 1,200'miles by a small piece of metal in his mouth ; and the 
whole resistance of the 2,500 miles was of very trifling importance. 
it was not the resistance of the conductor that made four words per 
minute, even had the cable been perfect, to be the maximum speed 
that could be attained through it. Resistance was not the evil by 
which, while it only took a second and a half to send a charge through, 
; were consumed in discharging. It was 











thirty seconds, if not more, 





not resistance but induction; and if to this be added the fact that, 
since the Atlantic cable was made, by careful testing, copper wire 18 
procured possessing in increased conductibility 130 deg. against 





_it will be seen that in a future Atlantic cable the problem 
to solve is not so much increasing the size of the conductor as to 
i discover some material as an insulator not possessing the 
properties of the gutta-percha, if such a material 

v then the problem to s is that of induction, 
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Jessen the induction. So far as theory goes this is true; and, so far 
as theory went, Professor Thomson was right when he stated that 
an Atlantic conductor ought to be thirty-six times as large asa 
16 gauge wire (Black Sea cable); but where are the facts and 
experiments to bear this assertion out? No doubt that, to a 
certain extent, by adcing several coats of gutta-percha, will in a 
measure diminish the induction, but to what extent is a matter yet 
to be discovered: certainly not so much as these gentlemen 
imagine. They seem to forget that, with every successive layer, 
you are only increasing the extent of the surface for induction; and 
there must be even a limit to the covering of gutta-percha, where 
the expense incurred would far exceed the benetit derived. : 

But I quite agree with your correspondent, that, so far as carrying 
ont this principle is concerned, Allen’s cable is by far the best ; but I 
very much doubt whether it will lessen the induction to anything 
like the extent he imagines. And Mr. Allen has fallen into the mis- 
take of placing the strength of his cable in its conductor, whereas 
the perfection of a submarine cable consists in the outside covering 
effectually protecting the core against any strain whatever. 

{he other answer, as regards the large conductor, will be, inde- 
pendent of induction—* A large conductor will transmit currents with 
greater force than a small wire.” I admit that; but then before the 
word current must be put “ continuous.’ No doubt a large wire will 
transmit continuous cur.ents with greater force than a small wire ; 
but it so happens continuous currents are the very things that cannot 
be used upon any cable for telegraph purposes. What is required is 
not continuous currents, but rapidly repeated currents ; and it is at 
the commencement and end of each signal that the evil of induction 
is felt. 

If the same current is sent through a small wire and a large wire 
in an Atlantic cable, in all probability the small wire would record 
a signal in America before the large wire: just like a large and 
small Leyden jar—the smaller jar becomes sooner charged than the 
larger jar; and so it is not at all certain that a large conductor will 
confer all the benetits its advocates declare it will. 

If the rebuke which Professor Tyndall administered at the Society 
of Arts were more acted upon—that is, if instead of giving out a 
quantity of ingenious theories, not founded upon practical experi- 
ments or facts, they would set quietly to work and endeavour to 
find out the laws which regulate these matters the next time ideas 
are thrown out that the conductor in the Atlantic cable is required 
to be two, three, four, five, six, or even thirty-six times the size of 
the old Atlantic cable—those who advocate those theories will be 
able to back up the assertion by the why and the wherefore. 

In conclusion, allow me to say that I regret to see “ Magnet 
attributing views to Mr. Whitehouse, which, so far as I can learn, 
that gentleman entirely repudiates. No man living can speak with 
such authority upon long submarine circuits as Mr. Whitehouse. I 
can say equally with Magnet that “1 am no disciple of Mr. White- 
house ;” but I think we ought all to remember, that whatever con- 
clusions he may have arrived at, those conclusions are the results of 
months and years of practical experiments upon the longest cable in 
existence. If his great expericnce upon the Atlantic cable has 
moditied any of his former opinions, it is but another proof that 
many things are true in theory, which will not stand the test of 
practice. As it is, however these gentlemen may disagree amongst 
themselves, on one thing they all agree, and that is to set Mr. 
Whitehouse up as a sort of target to fire at: it is something like the 
old story where a number of little dogs indulged themselves in bark- 
ing furiously at the moon, and with something about gti 
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P.S. In reference to Mr. Hearder’s letter, allow me to say that 
neither Mr. Hearder nor Mr. Whitehouse have any claim to the 
magnetometer; it was first introduced by Professor Jacobi, of St. 
Petersburg. If Mr. Hearder is curious upon this point, I shall be 
glad to give him the date. The only difference between Mr. Hearder 
and Mr. Whitehouse is this, that while Mr. Hearder simply carried 
it out for the purpose for which Jacobi introduced it, Mr. White- 
house found that by some alterations it was admirably adapted for 








a ditlerent purpose, that of determining the mechanical force of | 


signals at various distances too rapid in their duration to be ex- 
amined by any galvanometer in existence. 

And as to the coil used by the Atlantic Telegraph Company, Mr. 
Hearder, while professing great ailection for quantity instruments, 





condemns the Whitehouse coil, which will net give more than a | 


quarter of an inch spark, and recommended his own coil to be used, 
which will give aspark of 8in.or 4in, Surely there is a little incon- 
sistency somewhere. 


ATLANTIC TELEGRAPIHY. 


Str,—Allow me to make an explanation with reference to the sup- 
posed Arctic dangers to a telegraphic line by Iceland to America. 
These dangers could only arise from sheet-ice or icebergs. But the 
sea on the east, west, and south coasts of Iceland is never covered 
with sheet-ice, excepting only after intervals of years, and even 
then during one or two of the winter months only. It is frozen at 
Cape Farewell, in Greenland, each year during one or two of the 
winter months; but, with all due deference, | cannot see how mere 
surface-ice coud, under any circumstances, affect the cable and its 
working prejudicially. If it could do so at all, it could only do so 
at one point, and that would be where the landing of the cable 
would be effected; but I need scarcely say that it would be the 
easiest thing imaginable to take steps to prevent anything of the 
kind occurring. As regards icebergs, they could have no effect 
whatever on the cable in deep water; and by a very ordinary 
amount of care in selecting the landing-places in Greenland and 
America, all danger from them in shallow water would be altogether 
done away with. They do not approach Iceland except on the north 
shore, from which the cable is distant 20 miles, when nearest. 

I may mention that Lieutenant Maury (if I recollect rightly) 
proposed, and, it is supposed, still proposes a line by the Azores to 
the United States ; but its great continuous sea-lengths must put it 
out of the question in the present state of submarine telegraphy. As 
regards the proposed line by the Azores to Cape Race in Newfound- 
Jand, it seems to me that, as contrasted with the north line, its 
distances are entirely against it. These are: 

British miles. 





From Cape St. Vincent to Corvo as measured on a globe 1,219 
»» Corvoto Cape Race .. .. «- «oo «8 of oF oo 1,173 
Teeter co cs ot 40 6 se we. oo SE 

To which add the distance by sea from Cape St. Vincent to 
ee ee ee ae eee 850 





Makingimall.. .. .2 + oF «oc es 8,242 

It would be still longer if the line were made to traverse Spain 
and France. Icebergs pass over the west part of this line in great 
abundance, if that be held to be any disadvantage. It would also, 
if it preserved a straight course, be laid in the extremely shallow 
water on the banks of Newfoundland, which water is also warm, 
forming part of the Gulf-stream. 

Che north line—by Scotland, Iceland, and Greenland to Newfound- 
land—is only 2,2 0 British miles in length; and if it were landed 
in Labrador it would only be 1,980 miles. With one station in 
Iceland, and another in Greenland, its longest continuous sea-length 
is only 827 miles; but if another station were used in Greenland, and 
the landing made in Labrador, the longest continuous sea-length 
would only be 590 miles—being only one-half of any of the sea-lengths 
on the Azores line. It must also be kept in view, in deciding on the 
merits of the north line, that while heat is known to be very pre 
Judicial to the working of the cable, in conse quence of its affecting 
an opposite elect And the 


the gutta-percha injuriously, cold has 
is believed, shallower as a whole than 


water of the north line is, it 
that of any southern line; but, at the same time, of amply suflicient 
depth to protect the cable from any chance of danger. ‘And being 

it of the ss the Atlantic it would 
not be casualties from the fouling of anchors; and it 
would also be much more under our control in case of war than any 
line by Spain could possibly be, especially if it passed through 
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France. On these various and most essential grounds it is thought 

and most respectfully submitted, that the north line ought to be 

preferred. Henry Kincovr. 
Edinburgh, April 13th, 1859. 





DOMES AND STEAM-PIPES. 
Str,—A short time ago there appeared in your paper an article on 
the construction of locomotives, in which the question of inside and 
outside-cylinders occupied an important place, and we may hope to 
see some able remarks or letters on the subject in your future 
numbers. 

Equally open to discussion, and at present equally undecided, is 
the question of comparative advantage in the various forms of domes 
and steam-pipes referred to in the same article. 

The manner of conveying steam from the boiler to the cylinders, 
and the state of the steam on its arrival at the cylinders, demand 
certain qualifications or conditions ; these are :— 

Ist. That the steam should be conveyed in sufficient quantity. 

2nd. That it should be accompanied by as little water as possible. 

3rd. That its pressure on arrival at the cylinders should be as 
ittle diminished as possible from that at which it left the boiler. 

The first of these requirements is easily provided for. 

If the boiler supply the requir d quantity of steam, its passage to 
the cylinders will be insured, by a sutlicient area being preserved in 
the steam-pipe itself, in the apertures therein, and in the regulator- 
valve, and in the steam-ports under the control of the slide-valve. 

To meet the second and the third requirements, various arrange- 
ments have been resorted to, but each has its disadvantages. 

The domes with steam-pipes open at the end rising into them 
weaken the boiler, and when placed over the fire-box do not tend to 
diminish priming, because of the unusual agitation going on within 
the boiler immediately under them, causing water to be mixed with 
the steam just on its entrance to the steam- pipe. 

Domes in this position are but very little improved by having 
the steam-pipe closed at the end, and made in a spiral or curved 
form, with perforations to admit the steam, because when, by the 
agitation in the boiler, water is thrown up into the dome, it rests in 
its descent on the outside of the steam-pipe and enters the apertures 
therein, aided probably by the inward rush of steam. 

The same is the case where domes do not exist, but a perforated 
steam-pipe is used running along the top of the boiler; for, when 
priming takes place in the boiler, water enters the steam-pipe in the 
same manner as described when the perforated steam-pipe is 
arranged in the dome. 

In some cases two domes are used, but this does not altogether 
overcome the defects, since one of them, almost of necessity, must be 
placed over the tire-box, where it is liable to the same disadvantages 
as a single dome in that position, though not to so great an extent, 
because it is only required to supply half the quantity of steam, the 
other dome supplying the other half, which is itself not proof against 
the liability to priming. 

A single dome near the smoke-box end of the boiler is not any 
better than any of the before-mentioned plans, since it is not entirely 
free from the inconvenience of priming, and it does not form a well- 
placed manhole in the boiler; it also obliges the regulator-valve to 
be at a great distance from the handle - an objection inherent to 
several other arrangements, and one not to de overlooked, since, if 
the regulator-valve be at the end of the steam-pipe nearest the 
cylinders, when the engine is not at work water collects in the open 
part of the steam-pipe, which must all pass through the cylinders 
on starting. 

The best arrangement appears to be one which, though existing in 
many marine boilers, seems to have been rarely adopted in locomo- 
tives. The arrangement alluded to is this: —‘The bottom of the dome, 
instead of being freely open to the boiler, is covered by a perforated 
plate, removable with the dome itself. Within the dome is a spiral 
perforated steam-pipe. The perforated bottom plate of the dome 
tends to hinder the ascent of water, which strikes against it and falls 
back. The object would be better etiected if a second perforated 
plate were placed at a distance of two or three inches above the 
| first, and the space between the two filled with cast iron or other 
| hard substance, in small variously-shaped pieces like stones, by 
| which any water would be arrested in its passage upwards; 
| care, however, must be taken to leave spaces, the sum of which shall 
give a suflicient area for the required amount of steam to pass 
through to supply the cylinders. 

All domes, however, present a surface to the outer air, calculated 
to reduce the temperature and pressure of the steam within them ; 
and the casing in which it is customary to enclose them does not 
entirely secure them from this evil. 

The following would, | believe, be a good arrangement :— Let the 
outside shell of the firebox be rather higher than usual from the 
roof of the inside firebox, and let a chamber be attached to the 
inside of the top of the outside shell, and let the bottom of this 
chamber be near the top of the inside firebox; let the regulator- 
valve be within this chamber, and let an unperforated steam-pipe 
lead away from it, along the inside of the boiler, towards the 
cylinders. The chamber should be pierced by one or two rows of 
holes all round it, as near the top as possible; and a flat tube may 
run from it, along the outside of the top of, and nearly touching, 
the boiler, communicating with the boiler at various points in its 
length by small apertures. This tube should be under the same 
“lagging” or casing as the boiler itself, so that its covering and its 
proximity to the boiler may tend to prevent condensation of the 
steam it conveys. A small pipe may be added with advantage lead- 




















ing from the bottom of the internal steam chamber to the outside of 
the boiler, with a cock on the end of it, by opening which the 
driver will be able to free the chamber from any water that may 
have collected in it. The holes near the top of the chamber must 
not be below the highest water level used in the boiler; and if the 
chamber is applied so as to serve for a manhole, the bottom of it 
must be far enough above the roof of the inside firebox to allow 
room for the stays, but in other cases the stays may be attached to 
the chamber itself. 

By this arrangement the steam will be principally taken from 
over the firebox, usually admitted to be the best place to supply 
from, a portion will also be taken from various other parts of the 
boiler; water will not easily enter the steam-pipe, and the radiating 
surface will be very small. 

Thus we shall be nearer the valuable attainment of a supply of 
dry steam for the cylinders at a temperature and pressure diminished 
less than usual from that which exists in the boiler. E. L. 


LOCOMOTIVE IMPROVEMENT, 
Str,—As the anatomy of the locomotive engine is at present 
receiving severe criticism in your widely circulated paper, I venture 
to offer a few remarks. 

There can be no doubt the outside-cylinder locomotive possesses 
many advantages over the inside, es ecially for tank engines. The 
extra weight on the leading we Te occasioned by placing the 
cylinders outside, cati easily be counteracted by substituting a cast 
iron foot-plate for the ordinary foot-plates of angle irons, &c., which 











is a much tirmer and better job in every respect ; and with the addition | 


of compensating levers to the springs, the weight can be nicely 
regulated, so as to get sufficient on the driving wheels. 

For inside-cylinder engines, I think the present “link motion” is 
not at all adapted, the crowding together of the working parts being 
a great objection. 

For this class of engine, the single eccentric direct motion, 
patented by Mr. Dubs, is well adapted. There is another advantage 


with this motion, working « x] ansively: the lead remains the same, 


and tl steam can be cut off to the greatest nicety at any part of 
the stroke required 

\ithough there is vet much improveme juired in th 
moti engine, much has been done within t! last few vears to 
render it more perfect, especially in substituting coal for coke, with 
equa! or better results. The advantage of the “link motion” over | 





the old “ gab, 





a step in the right direction, and smoothed the way for making the 
slide valve more perfect. 

With respect to the boiler, I think the dome is an unnecessary 
application—in fact, the regulator is (in my opinion) out of place 
inside the boiler, as in case of anything going wrong it necessitates 
taking out the fire, blowing off the steam, and allowing the boiler to 
cool a little before it can be even examined, which is a decided evil ; 
whereas, if the regulator is placed in the smoke-box, it is of easy 
access, and obviates the necessity of having a steam dome, priming 
being easily prevented by keeping the top of the tirebox as low as 
possible, and the steam-pipe close to the top of the boiler and per- 
forated only at the top. 

There is little doubt the time is not far distant when the tank 
engine will be quite able to carry sufficient fuel and water for any 
work, which will be a great saving, as the tender forms a consider- 
able item in the expense of locomotive construction. Much advantage 
will also be gained: instead of the almost useless dead weight, a 
couple or more carriages or wagons could be attached. 

If you think these few remarks are worthy of the perusal of your 
readers, their insertion in your paper will oblige one who believes 

April 11th, 1859. “ LABOR OMNIA VINCET.” 





FIRE-PLACES, 

Sim,—I thank you for the manner in which you have treated my 
letters, and for the honour you have conferred upon me in publishing 
them. The following remarks were written in February last. Iam 
induced to send them to you, as I have found the general plan unique 
and very eflective, when applied to one of my perpetual brick-ovens 
on the circulating principle. And I believe, if the principles in- 
volved were duly considered by engineers, and properly applied and 
moditied, neither blast nor fan would be required to produce the re- 
quisite' draught with a short chimney. 

Fire-places may be divided into five principal parts :—the door, the 
= aaa the grate-bars, the combustion chamber, and the ash- 
1oOre,. 

The door may be supported on hinges or slides, or by a pendulum- 
rod. Prideaux’s furnace valve-door may be applied to any one of 
these plans, and it is the only door in existence which embodies all 
the requisites that constitute a perfect furnace-door. The valve and 
heating apparatus of this door consists of a porous mass of iron 
work, about six inches through, alternately heated and cooled by the 
opening and closing of the valve, and through which a blast of hot 
air naturally rushes into the comparatively cold smoke immediately 
after tiring. It may be called a compensating door, for the air is 
the hottest when the smoke is the coldest ; and as the smoke gradu- 
ally ceases to exude from the coal, so does the air gradually cease to 
flow through the door. This operation, which may last from 
five to nfteen minutes, cools the internal surfaces of the door. The 
valve or Venetian blinds which form the door front is self- 
acting, and now closed. No more air will pass through the 
door, except from leakage, till it is again opened for coaling. 
By this time the internal surfaces become reheated, but 
leaving the outsi le or blinds comparatively cool. The constant leak- 
age through the valve, and also between the facings of slide or pen- 
dulum doors, heats the air and produces a good effect. A flow of 
mercury is the means by which the valve or blinds are gradually 
closed, and the attachments are very simple indeed, and give no 
trouble whatever. 

Dead-plates are generally much too short, especially for burning 
small stuff and smoky coal. By forming the dead-plate of square 
hollow bars the depth of a brick, and leaving an inch in front, be- 
tween the door and dead-plate, for expansion, the fire-bars and dead- 
plate bars would always be at liberty to move. If expansions and 
contractions should ever drive wp any of the bars of the dead-plate 
so as to touch the face of the door, then the dead-plate bars and the 
tire-bars could be easily removed when hot, merely by inserting a 
bar of iron into each, and when tke bearing place at back has been 
cleared of rubbish, then the bars could be quickly replaced. It is 
not enough to Jeave room only for expansion in rabbits, because the 
room left may be tilled up with rubbish, and no warning given ex- 
cept the destruction of the bars. By allowing the bars to bed on a 
flat thin piece of iron, which merely rests on the brickwork, cast 
iron bearers and rabbits are done away with. No ironwork what- 
ever need be inserted in brick seatings for boilers if pendulum doors 
are applied, for the hook to press up the door, and the catch to hold 
it aside when firing, may be secured to the bottom of the boiler; or, 
as in stoves for ovens, &c., a wrought iron piece or pieces, to form 
the hook and catch, may be bedded on the top of the large brick 
which covers the flue. 

The rage for thin long grate-bars, and the American contrivances 
for casting two together by a central joining only, like the Siamese 
twins, has been a great mistake in our generation. No tire-bar of 
any size for great heat ought to be less than 24in. square at the 
ends, and the bearings ought to be 3 in. long at the back, and 6 in. 
long in the front, with a central hole in each for removal. A tire- 
bar with an 18-in. slot should have distance pieces so as to divide 
this slot, and should be at least 4in. deep mm the middle. Fire-bars 
require to be heavy that they may husband up heat and be firm. A 
space of not more than gin. wide at top, and 1 in. wide at bottom, 
where the rounding commences, will keep the bars clear. But the 
two outside bars should be cast flush on one side, so as to prevent air 
from passing. This precaution will preserve the fire-brick, and 
clinkers will not adhere to it. By having fire-bars deep, and thick, 
and rounded at bottom, more heating surface is presented to the air, 
which is most important. And as the spaces of the slots for the air 
to pass through bear a very small proportion to the whole grate and 
heating chamber underneath, the current of heated air through them 
is greatly increased, while less coal falls through into the ash-hole. 
And should the coal on the slots be consumed from neglect of firing 
or otherwise, a large store of bot coke would exist on the bars and 
dead-plate and in tire-brick, to keep up the heat and ignite the fresh 
coal. 

Another great mistake has been made in placing boilers and 
water-bridges, &c., close to the place of ignition, where great heat is 
required to cause etlective combustion. In this respect the once 
famous Cornish boiler is deticient. Fire-places, which require a 
constant steady heat, should be furnished with a plentiful supply of 
fire-brick, as storers and radiators of heat. For this reason the 
combustion chamber should be intercepted with tire-brick, which 
would form a store of heat, assist to burn the smoke, and keep up a 
constant regular supply of steam—an important circumstance by 
which the size of boilers may be reduced. 

The apparently insigniticant part of a fire-place, the ash-hole, 
requires noticing as a very important clement in the arrangement. 
Open-mouthed ash-holes, where the fire-bars can be seen, are very 
bad. ‘There should be at least 9 in. to 12 in., or three or four courses 
of bricks, from the top surface of the dead-plate to the top of the 
passage leading into the ash-hole, and the passage should be two or 
three courses high. This would furnish a heating chamber, and a 
large store of hot air would be constantly exerting a force under the 
bars, which would produce a wonderful blast through the contracted 
slots. The length of the passage into the ash-hole should be 18 in. 
and upwards, and formed of tire-brick, which would impart heat to 
the air in its passage into the ash-hole and heating chamber. 

Of course, by dividing fire-places, and by alternately tiring, some of 
the foregoing precautions are rendered of less value and importance. 

Henny Pratt. 

P.S.—What makes the consideration of this subject of more im- 
portance than it may appear, is the fact, that it is necessary, first, to 
establish a suilicient natural draught, and an economical mode of 
consuming smoke, before surface-condensation and coal can be pro- 
perly applied on railroads or in agriculture.— H. P. 

», Louk April Mth, 1859. 








street, Grrosvenor square 


SreamM ORrani The new steam crane on the east wall of the 
steam basin in Portsmouth Dockyard will undergo its testing ¢ 
Messrs. Fairbairn, of Manchester, are the con- 


in a few days 


although the former is far from being perfect, was | tractors 
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HINE’S IMPROVEMENTS IN MACHINERY FOR TWISTING AND DOUBLING “SILK. 


Patent Datep 2np Aveust, 1858. 


WT 
LE 


Tuts improvement, by Stephen Hine, of Macclesfield, silk manufac- 
turer, is applicable to such machines as are at present used for the 
purposes of doubling, twisting, and winding, and consists in the 
employment of two bobbins (containing the single thread of silk, 
&c.), one on each side of the spindle or flyer; the threads to be 
twisted or doubled are brought from the bobbins over two separate 
and distinct pulleys, and thence over the ends of two small balance 
levers from which the two threads descend to the quill or bobbin upon 
the spindle, where they are doubled together in the usual manner. 
These balanced levers are so constructed and balanced, that the 
tension of the thread shall hold one end down, the opposite end 
being supplied at its fulcrum end with a catch, which, as long as the 
thread remains whole or unbroken, is held up and allows of the 
»roper action of the machine; but in the event of the thread becom- 
ing broken or slackened, the catch comes in contact with a projec- 
tion upon the thread guide pulleys, and consequently causes the 
stoppage of the apparatus by disconnecting the frictional surface 
from which the pulleys receive motion through any suitable train of 
gearing. In retwisting or doubling silk which is either single or 
has been once doubled, the two supply bobbins are driven by the 
same band that drives the twisting spindle, the doubled silk passing 
to the spindle as before described, and by the action of the flyer each 
single or once doubled thread becomes interdoubled or retwisted, 
forming one thread or cord comprising two or four threads, and 
making what is termed organzine or sewing silk. 

Eig. 1 is a front elevation of a portion of the machine, showing 
one of the methods of arranging the spindles and bobbins, and the 
suide pulleys and balanced levers over which the threads pass; 
Fig. 2 is an end view, shown in section, having two different 
arrangements of the apparatus; and Fig. 3 a side view, showing the 
form and arrangement when two distinct guide pulleys are employed 
(one for each thread), instead of using one pulley with two grooves, 
as seen in the before mentioned Figs. 1 and 2. 

In Fig. 1 a, a, is the framing of the machine, and B the main 
driving shaft carrying the rim wheels ¢, c, c, by the friction of 
which against the dises d, d, the vertical shafts e, e, are driven, and 
from which the bobbins /, 7, giving off the thread, and the flyers 
g, J, delivering it to the quills, bobbins, or cops h, A, are also driven. 
Yn this arrangement the two threads to be doubled together pass 
over or around the pulley i, each in its separate groove in the pulley, 
and each separately over one of the balanced levers k, k, and thence 
to the flyer g, which is driven by means of the band / from the fric- 
tion of the rim wheel and disc ; in this figure one is shown as doub- 
ling the thread, and the other represents the thread broken, and 
when such accident occurs, the balanced lever which is held down 
by the thread becomes overbalanced, and the heavy end falls and 
comes into contact with the spring m, which is upon and rotates with 
the pulley; thus the pulley is stopped, but the driving shaft 6 still 
drives the vertical shaft e until the worm n rises in the worm 
wheel n' (which drives the pulley), and thus disconnects the frictional 
rims or discs, and stops the machine until thread is made whole. 

In Fig. 2 two slight modifications are shown, in which two 
bobbins, one on each side of the spindle, are used, and two methods 
of actuating the flyer, one vanthedl driving shaft being close to the 
apparatus, and the other in the centre of the machine; this Fig. 
shows also a slightly different method of stopping the machine, as 
will be more clearly seen in Figs. 4 and 5, in which i, 7, are the 
pulleys, and &, &, the balanced levers, which, in this method, are 
— upon a small shaft 0, at the opposite end of which the lever p 

fixed, so that when the thread breaks, the heavy portion of the 
lever thus liberated falls and presses down the bent wire g, which 
turns the shaft, and carries the lever p into contact with the pulley 
and stops its revolution ; the cross shaft r carrying the sliding worm, 
continuing its motion, causes the worm to slide back by its action 


upon the worm wheel, and press the crank lever s, which lifts the | 


vertical shaft from the driving power, and effects the required stop- 
page, which is also assisted by means of the stud v upon the dise v', 
which presses against the spring w, and forms a break to stop the 
revolution of the disc, or by means of a bent lever 2, as seen in 
Fig. 3, which, as the disc rises, becomes pressed thereby against its 
periphery, and acts in a similar manner. I would remark, that the 
disc v! may also be employed as a pulley to drive the spindle from, 
and also that the cops or bobbins may be themselves driven when 
untwisted silk is required. In Fig. 3 the arrangement is shown 
a8 when two pulleys are employed, one for each thread, one central 
shaft giving motion to both, and which may have various stop- 
ping motions applied to them. 


TRIAL oF THE JEDDO.—The Peninsular and Oriental Company’s 
screw steamship Jeddo, recently built by Mr. Laird on the Mersey, 
and which has made one voyage to Lisbon with the mails, was taken 
out for a trial at the measured mile in Stoke’s Bay on Saturday last, 
previous to being placed on the Bombay, Suez, and Australian sta- 
tion. The Jeddo ran the mile four times, with the following results : 
—First, 4 minutes 9 seconds—average, 14-457 knots per hour; 
second, 5 minutes 1 second—average, 11-960 knots per hour; third, 
oy minutes 16 seconds—average, 14°0°3 knots per hour; fourth, 
4 minutes 38 seconds—average, 12°950 knots per hour. Average 
vacuum, 234; ditto revolutions, 63; ditto steam, 18} Ib. She is 


about to be fitted with Mr. Lamb’s superheating apparatus, which : 


will add to her speed, besides effecting a saving in the consumption 
of fuel. The Jeddo is 1,800 tons burden, and 450-horse power. She 
will leave for Bombay in about three weeks. 











MENNONS’ APPARATUS FOR MOUNTING 
DRIVING BANDS IN MOTION. 
PATENT DATED 3lst Avuaust, 1858. 


Tuis invention, a communication to M. A. F. Mennons, of Paris, 
consists in an arrangement for mounting the driving bands of machi- 
nery in movement. 

The illustrations show a sector in wood or metal, of the same 
radius as the drum with which it works. B, drum; C, D, elevation 
on the edge of the sector, slanting from the outer angle C to the 
inner angle D, and acting as guide to the driving band ; E, box on 
which the sector revolves; I’, vertical or horizontal suspension 
frame, to which is tixed the box E; G, shaft passing through the 
box E without touching it; H, Figs. 1 and 3, projection or stop 
fixed in the front of the sector facing the drum, or, if so required, in 
the end of the drum facing the sector. The sector A, the box E, 
and the suspension F, may each be made in two pieces, meeting at 





the centre so as to be mounted round the shaft, without displacing it. 
These different parts being set in position, the sector A falls by its 
own weight into that represented in Figs. 1 and 3, the surface of its arc 
being on a level with the bottom of the drum B, from which it is 


driving band at rest is represented by the dotted lines at I, Fig. 1. 
To pass the driving band I, Figs. 1 and 2, on the drum B when in 
motion, it is simply necessary to push the suspension F towards the 
latter, so as to bring the sector within its range, as seen in Fig.2. 
The projecting stop H being thus taken up, the sector is carried 
forward in the revolution of the drum, and the driving band I is 
+. over the latter in following the slant of the elevation or guide 
C, 





JONES’ INVENTION FOR SECURING THE 
JOINTS OF SLATE RIDGE ROLL. 


PATENT DATED 30TH AvGust, 1858. 


Tuts invention, by Griffith Jones, of Pimlico, is intended to strengthen 
and improve the joints of slate ridge roll. For the above purpose 
the patentee fastens under the flange at the joint of ridge a piece of 
metal or other suitable material in a separate piece under one flange, 
or in a piece of sufficient length to cross the breadth of the two 
| flanges and connect them together; but in either case the piece of 
metal or other material must be of sufficient breadth to lap under 
the joint, so as to support the end of the flange next contiguous. 





Fic.1 














Upon the upper angle of the ridge above mentioned is laid a roll, 
the ends of which are connected together by inserting (in a slot) a 
tongue of metal or other suitable material laid in oil cement. The 
ends of the said roll should be so arranged as to break joint with or 
overlap the joint in the rid, 

| Fig. Lis a portion of the ridge as it would appear in perspective, 


sutliciently removed to allow the free passage of the stop H. The | 
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| and Fig. 2 is an end view of the same. ais the roll; 4, the tongue 








set in cement; c, the flanges forming the ridge; and d, the piece of 
metal fastened under the joint by means of the rivets e, or in any 
convenient manner. 





Portucurese Ratways.—When the steamer Alhambra left 
Lisbon on the 7th inst., the Cortes were still discussing the Lisbon 
and Oporto Railway contract, and were not likely to come to a 
decision for some days. 


Firinc Powper vy MAGNetIsM.—Mr. F. A. Abel, the chemist to the 
War Department at Chatham, has been engaged in making some 
further experiments for the purpose of demonstrating the manner in 
which charges of gunpowder may be fired by means of magnetic 
agency. The experiments took place at St. Mary’s Creek, adjoining 
the practising-ground of the Royal Engineers, where several charges 
of — were tired by the new agency discovered by Mr. Abel, which 
is likely to supersede the voltaic battery at present used for sub- 
marine and other explosions. 


Tue Cunarp Steamers In Cork.—The Cork Reporter says:—“A 
deputation of the representatives of our county and city boroughs 
have had an interview with Sir Samuel Cunard, of the firm of 
Cunard and Co., the great Transatlantic mail carriers, and the 
results of that interview were most satisfactory. Sir Samuel ex- 
pressed his readiness to send his ships regularly to Cork, whether 
coming from Liverpool, or returning from America, and this he has 
declared himself ready to bind himself to do for the entire period of 
his contract, and the only condition he demands is a slight increase 
in his subsidy. The Lever company are, it is stated, to have £3,000 
for each voyage, but Sir Samuel Cunard has declared that the com- 
pany are ready to send all his vessels to Cork for the one-sixth of 
that sum, in addition to his present contract—that is, £500 each 
voyage round, or going to and returning from America. Should the 
Government consent to his fair and moderate offer, he is ready to 
send his ships in a month, a fortnight, or even a week, from the day 


| that the matter shall be finally arranged.” 


Wootwicnu ArsenaAL.—The royal gun factories have engaged 
seventy extra hands, and the royal carriage department operatives 
are daily engaged in over hours in the preparation and fitment of 
guns and other war stores for the coast defences and our foreign pos- 
sessions. A couple of sample gun carriages and slides are in course 


| of construction in the royal carriage department on a perfectly new 





principle, from designs submitted to Colonel Tulloh, the superin- 
tendent, by Sir William Armstrong, C.B., Government engineer for 
rifled ordnance. One of the carriages is intended for a 40-pounder 
Armstrong siege gun, for land service, and the other to work a 32- 
pounder ship’s gun. The slope of the carriage for the reception of 
the gun is on an acclivity of 22 deg., which will considerably coun- 
teract the heavy recoil ee experienced with so much incon- 
venience, especially on board ship, where in sundry instances it has 
been sound expedient to erect an exterior scaffolding for the purpose 
of loading and cleaning out the gun, so as to afford space for the 
recoil under the confined dimensions of a ship’s deck. The breech- 
loading principle, together with the improved gun-carriage, it is 
suggested, will obviate the above-named inconvenience. 

Arrican ExPpLoration.—Two recent letters from Dr. Livingstone 
clearly show that the shrewd practical observation, of which his 
book and speeches furnish such abundant illustrations, has by no 
means diminished during his residence in England. As with many 
of the greatest rivers in the world, the Zambesi, after running boldly 
through the greater part of its course. seems to shrink back in any- 
thing but a heroic manner from the last plunge into the sea. At 
this stage all its resolution seems to fail, and instead of dashing into 
the ocean in one great body of water, as a brave river should, it 
divides its forces into all sorts of miserable shallow little streams, 
along which no ship of large tonnage can proceed for a considerable 


| portion of the year, and from which all sorts of vessels are excluded 
| for about two months. Still a mouth was found—one, indeed, of 





many mouths—up which vessels could proceed during the larger 
part of the year; and a survey made of this channel is far from 
unfavourable to the commercial prospects of this country. It 
might, indeed, be wished that the river mouth had been easier of 
access. For some miles above the bar the river is by no means easy’ 
of navigation. The river is deep enough where the channel is con- 
fined within banks a thousand or two yards apart, but where it 
spreads out among islands the stream becomes considerably shal- 
lower. At Lupata the discovery of coal is perhaps the most in- 
teresting fact connected with this newly-opened region. The coal- 
field is very extensive, and near the surface, in fact, frequently 
cropping up quite to the surface. What its thickness is, we are not 
informed, but from the experiments made at Dr. Livingston’s sug- 
tion there can be little doubt that its quality is of the best kind. 
his fact may do more for the commerce of the region than any- 
thing else. Coal on the Indian Ocean will be omy more needed 
as the use of steam becomes more general, and should coal of a =_ 
quality be found here, it might perhaps become the source 
which depots on the Indian Ocean will be principally sw 
Another satisfactory discovery is, that while the native cotton is too 
short in the fibre to be of much value for manufacturing purposes, 
cotton of a larger fibre when imported into the region is found to 
answer perfectly, and there can be little doubt that the district will 
become, under proper management and cultivation, a valuable 
cotton-producing country.— Leeds Mercury. 
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‘ee Next Friday being Good, Friday, all advertisements must be 
delivered at the office not later than 10 o'clock on Thursday 


TO CORRESPONDENTS. 
‘orice.— Five volumes of Tut ENGINEER mcy now be had ready bound, Vols. I., 
IIL., IV., V.,and V1., price 18s, each ; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

Guass Gaver TusEs.—A ‘corréspondent writes to inform ‘ Engineman” that 

ing with a dilute solution of sulphuric acid, 
and ng afterwards with distilled water. 

E. K. C.—To the first of your questions, yes. To the others we can only say 
that, as a general'rule, we cannot undertake to advise confidentially in such 
matters. 


W. and R.—The papers read before the Association of Foremen Engineers are 
not published. 

‘WetsH MIListongs.— A correspondent desires to know of whom he can obtain 
Welsh millstones of the Lest quality direct from the quarry. 





PATENT. TRIBUNALS. 
(To the Editor of The Engineer.) 
Sir,—I trust you will allow me the s to correct a typographical error of 
considerable importance in my letter published in your last number. 

The word equally is misprinted for legally in the following sentence :—“ In. 
this way it appears to me easy to t for the tical substitution of 
the ‘expert’ for the ‘competent workman’ (to whom the specification is 

ly addressed) which has taken place,” &c. It should be—“‘ (to whom 
the specification is lega/ly addressed).”’ 

As the sentence stands it implies that the ‘‘expert” as well as the “ com- 
petent-workman” is to be taken as add d in the specification 

But this is just what I devy, as may be gathered from other parts of the 
letter. There is no legal recognition of an ‘‘ expert” as an interpreter of 
the scientific language of the specification in the manner in which it has 
become usual in recent cases to employ him. 

The “competent workman” alone is to be taken as addressed in the 
specification. This has been ruled in court over and over again. 

You will thus see that the apparently slight error is really an important 
one, and I shall therefore feel obliged by your inserting the above correc- 
tion of it, WILLIAM SPENCE. 

50, Chancery-lane, London, 11th April, 1859. 








DISPLACEMENT OF VESSELS. 

. (To the Editor of The Engineer.) 
Str,—On referring to notes written out several years ago, I find that 
“W. B.” and such of your readers as may be interested in the rule he 
mentions in your last number—used, among other applications, in deter- 
mining the register, tonnage, and approximate displacement of ships—will 
find s demonstration of it in a small book “‘ On the Steam Engine” by Mr. 
Hann. The circulation of this work, perhaps from its treating chiefly the 
theory of the steam engine, has been apparently more limited than might 
have been anticipated from its merits. Mr. Hann employs the rule to 
determine the work developed by the expansive action of steam ; and, used 
for this purpose, it gives more accurate results than the method generally 
adopted when logarithms are neglected, of taking simply the arithmetical 
mean of a number of ordinates. 

As I presume you would not wish to cumber your valuable space with 
previously published matter, | have not enclosed the demonstration above 
referred to; but in the event of ‘‘W. B.” being unable conveniently to 
refer to Mr. Hann’s book, I will be happy to forward him a copy of my 
extract from it on learning his address. A. ALEXANDER. 

Canada Works, Birkenhead, April 11th, 1859. 


MANUFACTURE OF STEAM ENGINES. 
(To the Editor of The Engineer.) 

Sir,—In reply to ** Querist” in your last paper, though there may be some 
who think that there are as mauy engines fitted up in London as in the pro- 
vinces, I have no doubt on the subject, and think that in number Lincoln- 
shire alone may compare with London favourably. Lincoln turns out 
about 600 to 650 engines per annum, while Grantham and Boston add 
between 200 and 300 to the number ; 80, putting the total for the county at 
1,000, I think that this will come up to the number for which London, 
Greenwich, and Biackwal! may take credit. 

Newcastle turns out about 100 locomotives and about 50 marine engines, 
which are pairs, besides fixed engines, which may be fairly assumed at 
from 80 to 100. Manchester will send out 150 locomotives nearly, and a 
large number of small engines. Liverpool will swell the list much. Leeds 
will contribute 40 locomotives, besides other engines. Sheffield about 100 
engines. Birmingham and the west of England will stand good for at 
least 400, while Glasgow and Edinburgh seem to have been quite over- 
looked. So it is but fair to assume that the provinces turn out about 3,000 
engines annually, What will London and its district really do? Let some 
of the parties to the discussion answer this, and show the grounds for their 

H. F. 


opinion. ee 
HEAT OF STEAM. 
(To the Editor of The Engineer.) 


Sir,—If a given quantity of steam be taken at 212 deg. temperature, what 
capacity has it for absorbing heat ? and what will be the expansive result of 
such absorption? To make the question plainer—a cubic inch of water 
occupies, as steam at 212 deg., a cubic foot. Suppose this cubic foot of 
steam confined in 2 metal pipe, and subjected to a still higher temperature, 
what is the expansive capacity of the confined steam in proportion to the 
iucreased heat ? 

I am unable to understand exactly whether the elastic force of steam 
above that of 212 deg. is obtained by continually forcing in it an increased 
density, or by an unlimited capacity inherent in it to absorb heat and expand 
in proportion. 

uid you also recommend an elementary treatise on this subject, suited 
to a student requiring sound rudimentary knowledge ? INQUIRER, 

April 11th, 1859. 
[Uf steam be heated, out of contact of the water from which it is generated, it 

expands 1-480th of its volume for each degree of temperature added, But if 

the water be heated from 212 deg. to 252 deg., the produced steam will have 
double its original pressure, and this pressure will again double on the appli- 
cation of about 40 deg. of additional heat.) 


BREWING. 
(To the Editor of The Bngiieer.) 


Sir,—I fancy the beer brewed in our brewery has a metallic flavour, for 
which I cannot account. It is boiled in a wrought iron pan with a copper 
worm, and the mash-tun has a wrought iron mashing machine and cast 
metal bottom. — 
Would you kindly inform me, through your valuable journal, whether 
the above would have any deleterious effect upon the worts? 
April 12th, 1859. j A Constant SUBSCRIBER. 
[Js there not a galvanic action set up between the copper and iron, with a depo- 
sition of copper by the acid of the beer ?] 





DYEING. 

(To the Editor of The Bngineer.) 
Sm,—I should be obliged if you, or any of your correspondents, could tell 
me the best practical work upon heavy and light black silk dyeing. An 

answer in your paper will oblige A. McN, 
Tiverton, April 7th, 1859. 
SUBMARINE TELEGRAPHS. 

(To the Editor of The Engineer.) 

Sir,—Ip your leading article this week on submarine telegraphs you say that 
the plan originally proposed by my brother of a return wire in the same 
cable (or, more correctly speaking, in the same insulating medium) had 
been conclusively disposed of by actual experiment. Iam not aware, Sir, 
of any experiments upon this subject, except those by ourselves upon the 
Bona-Cagliari cable, which have led us to conclusions differing very 
materially from the views expressed upon the subject by Mr. Varley aud 
other electricians. It is necessary to add that the Bona-Cagliari cable, 
which is the only multiple cable of sufficient length to try the experiment 
upon, was not made with a view to working through metallic circuits, and 
is in many respects ill-adapted for the purpose. I should, under these 
circumstances, have refrained from remarks upon the subject for the pre- 
sent, had I not been expressly called upon todo so, The firm of which I 
am a member having been entrusted with the electrical arrangements of 
the Mediterranean and Indian lines of submarine telegraphs, I trust that 
the mass of practical data regarding long submarine lines which we shall 
collect will not prove entirely unproductive to the ad t of electrical 
C. WM. Siemens, 











ence. 
John-street, Adelphi, London, 9th April, 1859. 


STEAM BOILERS. 

(To the Bditor of The Engineer.) 

a there is such a diversity of opinion on the subject of combustion, 
more particularly that branch which regulates the distance that the 
fire-bars should be om from the boilers, I should feel greatly obliged if 
either you, or any of your co: ndents, would be good enough to state 
your heey ve A = this score. I allude to the ordinary Butterly, or two-flue 

A 


COAL MINERS’ PETITION. 
(To the Bditor of The Bngineer.) 
Sir,—May I be allowed to on the space of your next issue, to the 
extent of a few remarks on the article in your journal of the 1st) April, 
headed, ‘‘ The Coal Miners’ Petition.” I = the remarks made in_,t! 
article are not intended to apply to eries erally, through all 
districts, but to be meant as apropos of the district from which 
the petition emanated. 

Doubtless the body of colliery etors in the South Lancashire 
district would join with me in many 
as being inapplicable to. this. district, conseq' 
mislead the public, and particularly that portion of the public who draw 
their information from the j and are not practically acquainted 
with the subject. - ‘ . : 

All colliers must, to some extent, be ‘‘ consigned to darkness,” but not to 
“ filth ; to crawl along stifling nae ;.to labour in distressed and cramping 
attitudes; to breathe air loadéd too often with deleterious *d 7 
Whatever the thickness of the mine wrought may be, the collier adapts 
himself to the height of the travelling roads made ; but I would add that this 
“crawling ” is no more irksome to the collier than the attitude he may 
have to assume when hewitg, and’that ‘habit renders both easy and 
familiar. My position is strengthened by a fact which may be veritied in 
any district, that a collier who has been brought up to work in athin seam, 
very rarely can’ be induced to change the scene of his labour to a thick 
sean, 
Your remarks as to an eight hours’ period of daily labour would, I con- 
ceive, be right, if all colliers worked by the day ; but as the majority work 
by contract, implying a given rate of remuneration for a given weight or 
measure of coal, that they easily may make good wages in eight hours, if 
they choose to be diligent ; that, having performed an average day's work, 
they may come out of the pit when and at any time they choose, and that 
they are paid by whatever amount they think proper to do—it is evident that 
any restriction would be a positive injury to colliers in this district. With 
truth it may be added further, that no restriction here is required ; as those 
men whe have partially grown-up families are so nearly independent 
of their own labour, that they care little about it, and, unless dire necessity 
does meet them, will not attend regularly, or work properly when they do 
ttend, 

Who would define exactly.to eight hours, in justice, the period of daily 
labour, under the — oy circumstances? and, above all, who that knows 
him will believe-in the dictum of a collier, who, as a rule, here, thinks 
eleven days’ labuur to a fortnight is enough ? 

This might be tolerated if the men made any good use of the twelfth ; 
but, Sir, it will be undisputed, that the more spare time a man has, the 
more indisposed he is to work when he ought. 

The imposition of 4d. per ton for educational pu would assuredly 
come ,off.the colliers’ wages, and the burden of education, as to its cost, 
would properly fall on their own shoulders, 

Have not employers already enough of impositions to bear in the shape 
of taxes, &c.? and if they are to educate their enployés, why not stretch 
the point, and say, feed them as well? for it would obviously ameliorate 
the ‘condition of the working classes if this were the case. What our 
country requires is au’ Act that shall make education, to a certain age, say 
twelve, a sine qua non of employment afterwards, and not Acts merely 
affecting separate trades, to be passed just by impulses. 

In conclusion, to those philanthropists who so warmly espouse the cause 
of the collier, I would say, examine their cases, not in London, but at the 
collieries, and at the coiliers’ homes; and they will find, alas! that the 
wives and daughters of the men are more really in want of education than 
the husbands and sons—the latter not being surpassed by any body of 
artisans in powers of calculation, memory, or shrewd perception of ordinary 
matters. The educational scheme, then, Sir, as prayed for in this petition, 
is a great mistake; and if the Act is ever obtamed or passed, ought 
to’ make pul the ed ion of the female portion of the mining 
community; and, if this is carried out effectually, in time we shall find, 
instead of disgustingly dirty cottages, uncleanly personal habits; intem- 
perance, and indifferent atteution to the well-being of husbands and chil- 
dren, that, thanks to education in a right and wise manner, a change has 
pervaded everything for the better, resulting ina benefit mutually enjoyed 
by the miner and his EMPLOYER, 
April 9th, 1859. 








MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS.—Tuesday, April 19th, 1859, at 8 p.m. : 
—‘* Description of the Entrance and Entrance Lock of the Victoria 
(London) Docks, with a detailed account of the Wrought Iron Gates and 
Caisson, and remarks upon the forms adopted in their construction,” by 
W. J. Kingsbury, Assoc. Inst. C.E. 
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COMMERCIAL PROSPECTS, 


THE probability of a Continental war is being daily 
strengthened, and the approaching dissolution of Par- 
liament increases the doubt in which commercial affairs are 
in consequence involved.’ There can be no disposition, 
under such circumstances, to enter upon large undertakings; 
and ordinary enterprise, even, is likely to be somewhat 
curtailed. There must be—in the event of what now appears 
so probable—an interruption of commercial operations 
and productive industry abroad, and a reaction in some 
degree at home. The countries between which war is now 
so imminent are already so overburdened by debt and taxa- 
tion, that the enormous waste of means upon which they 
are about to plunge must impoverish their trade to such an 
extent as to make them poor customers of ours for years to 
come. The demand wifich a war would create for grain 
would furnish a profitable market for America, and would 
react upon our own trade by increasing the ability of that 
country to purchase British products. At present our 
largest customer is India, where our trade still promises 
gradually to increase. ‘The delays on Indian railways have 
been such that they can, after all, be said to have been 
only just taken in hand in earnest. With their progress 
we shali have both a sustained demand for the products for 
which railways create a market directly, and a large addi- 
tional trade which they develope incidentally. ‘The trade 
in cottons will increase to the limit of the supply of the 
raw material. Next to India, the United States, formerly 
our best, is still one of our best markets, and our trade with 
that country, if it does not much improve, will become no 
worse, As in England, no great works of construction are 
in progress in the United States ; railway enterprise is at 
present very mach depressed, and no improvement can be 
expected, except the demand for grain likely to arise from 
a European war. There is going on, however, in the mean- 
time a gradual increase in the population and resources 
of the country, and an increased degree of confidence as 
compared with what prevailed a year ago. All speculative 
feeling is, however, completely dead. 

In Australia, one of our great markets, great inactivity 
still prevails; and, although the prosecution of railway 
works may afford some improvement, there is no immediate 
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prospect of a general recovery, Yet in none of our large 


colonies can material progress entirely cease—even tem- 
porarily ; and its entire’ resumption, gradual although it 
x 4 be, must inévifably follow within a few years. 

‘In most other. parts of the world, a moderate and con- 
stantly-increasing commercial movement is going on, with 
a corresponding advantage to British trade. We live, 
as a nation, by manufacturing for and trading with other’ 
nations ; and their prosperity must ever be ours. : 
Our export trade and consequent general. prosperity is 
likely, on the whole, to maintain its present extent. If 
anything, a moderate improvement is to be looked for, 
although, in some branches of trade, there must be a fall- 
ing off. °. There is not, however, any prospect of any ex- 
tensive undertakings during the present year, Many 
branches of enterprise which gave considerable promise six 
months ago are now indefinitely deferred. The contrast 
between the present time and six years ago is very great, 
although by no means discouraging. 


ENFIELD, ARMSTRONG, WHITWORTH, AND OTHER RIFLES, 


About the year 1830 an article appeared,in the, Westminster \ 
Reviewadvocating the supply of rifles, instead of Brown Bess, 

to the British army, on the general ground that one soldier 

and fire-arm, who could make sure of hitting his enemy, was 

of more avail than a hundred soldiers,who could not hit 

their enemies. The writer’s perceptions were sound, but not 

so his idea of a rifle as to quality. He apparently had in 

view the common military English rifle of that day; and 

a more absurd tool could scarcely be imagined. It was of 

large bore, with a thin barrel, and a huge projecting 

bracket forged on the barrel, near the muzzle, to affix a 

sword-bayonet—with a ticklish kind of spring, ever out of 
order. The mode of loading it was by a cast leaden: 
bullet, which might be a true sphere, and equipoised by 

accident, or it might be otherwise. The powder having 

been poured in loosely, sticking or not in the barrel-grooves, 

the bullet was placed on the top of the barrel, the 

diameter of which it exceeded, and was then driven in by 
a wooden mallet, so as to fill the grooves. A heayy. iron 
ramrod then forced it down on the powder by a succession 
of ringing blows, and it was deemed ready for use after 
priming. In case of misfire, it was requisite to draw out 
the ball by a kind of corkscrew attached to the end of the 
ramrod; to turn which, an iron pin passed throagh a hole 
in the upper end of the rod to give leverage. If the, ball 
had been in some days, the extraction by the screw was 
hopeless; but if it did come out the shape was that of a 
short cylinder, with projecting , screw-threads on it, 
spherical at the hind end and flattened at the front end., 
A more hopeless form to induce accuracy of flight could 
scarcely be imagined. All this was bad enough in the 
practice-ground, but on the battle-field it was fatal to effi- 
ciency. After a few shots the barrel became leaded, and 
loading was out of the question. Nothing was left to the 
bearer of it but a caricature of a pike or lance, of the 
most awkward form possible. 

The preception of this absurdity did not exist in our 
military authorities; but a private gunmaker, hight Stau- 
denmayer, in the locality of Charing-cross, invented, about 
the year 1812, a bullet which he called a thimbie bullet, 
being in the shape of a lady’s thimble, with a very thick 
end. This was really the type of the Minié, or rather the 
Pritchet, tullet, and was capable of being expanded by the 
powder to fit the grooves, while comparatively easy to load 
with. Thus our military authorities have been forty years 
in bringing into use an invention which has been held to 
constitute the Enfield rifle the “ queen of weapons,” 

But the “ queen of weapons” bids fair to be deposed. It 
is alleged that the barrels have been irregularly and un- 
truly bored, and the shot made of different sizes, or both ; 
so that on the field of battle, after a few rounds, the soldiers 
find that the bullets will not pass freely down the barrel, 
and they are practically disarmed. All sorts of reasons, 
except the true one, are alleged to account for it; yet the 
reason is a very plain one. The smooth bore, or Brown 
Bess, has a very loose-fitting ball, with plenty of windage ; 
and though Brown Bess leads, it is slowly; the Enficld, 
with the tight-fitting ball, leads rapidly. The apparent 
discrepancy between the results of the practice-ground and 
the battle-field is easily accounted for. While in the prac- 
tice-ground the bore is highly polished, in the field hard 
work and fatigue cause the gun to be neglected, and nitric 
and sulphuric acid, prodaced by the burning powder, in- 
duce an internal surface analogous to that of a file; and 
every workman knows what the operation of filing lead is. 
Every succeeding discharge from a rusty barrel increases 
the internal coating of lead, till at length the balls will no 
longer pass down. 

What isa gun-barrel, considered analytically? A 
cylinder of considerable length compared to its diameter, 
through which a piston is forced by the sudden develop- 
ment of elastic gas, just as steam presses the piston — 
an engine cylinder. What is the piston in a steam-engine 
A moving diaphragm, fitting the cylinder so accurately 
that steam cannot pass by it, yet so lightly that it may be 
moved by the human hand, if not too heavy. It is an 
elastic fit, and notasolid stopper. ‘The piston of a syringe, 
or common squirt, of a pump or garden engine, or of that 
very ingenious French pop-gun, sold for a few pence, in the 
form of a pistol, are of the same nature; and the accurate 
working of all of them depends more or less on the existence 
of a smooth polished bore to work in, air and water-tight, 
with the minimum of friction. . 'The ancient plan of loadi 
guns was to minimise friction by windage; the modern 
plan is to maximise friction by explosively expanding lead 
by the action of the powder. In a polished bore the fit.is 
attained at the outset; in a rusted bore the friction goes 
on increasing, and the power is materially wasted, not in 
propulsion beyond the barrel, but in overcoming resistance 
within the barrel. No practical engineer would dream of 
working a piston in a rusted cylinder. 

Supposing the gun-barrel or cylinder to be rightly formed 
and highly polished, the next question is of the elastic 
propeller. Ina steam-cylinder the steam is not used by 





much steam is admitted as will fill one-third 


means of a violent discharge, but expansively, i.e., as 
ird or one-baif of 
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the cylinder, and it then expands to fill the whole of it, 
and pb a the piston. To induce this result, of course there 
must be length of cylinder; and the longer the cylinder, 
within reason, the better will be the result. It was the 
same in our ancient guns; the powder was slow burning, 
and a long barrel gave time for expansion. Amongst half- 
civilised nations, long guns have prevailed. Why has this 
been? Long guns are more costly and troublesome to 
make than short ones; therefore, necessity only could in- 
duce half-civilised people to undergo the trouble. The 
long gun of brass ordnance at the entrance of Woolwich 
Arsenal, with a length of from thirty to forty diameters 
of the bore, is one sample. The Indian matchlock, 
in the museum of the United Service Institution, with a 
barrel 7 ft. 3 in. in length, and of about 3 in. bore, 
equal to 170 diameters, is another example. Our duck 
and goose and swan guns are other instances. All these 
afford time for expansion to the full extent of the powder 
before the projectile leaves the barrel. The blowpipes of 
tropical America produce prodigious results by the force of 
a man’s lungs, simply by reason of their length and the air 
expansion. A boy’s pea-shooter does the same. 
ut modern powder is very quick burning. How far 
this is right is yet a question. The quickest of all is gun- 
cotton; but it is found not to answer in either small arms or 
ordnance, having a tendency to burst them. There is, 
therefore, a point between very slow — and very 
quick burning, which will be found to be the best. That 
which is too quick burning expends its force, not on the 
projectile only, but in all directions of the chamber of the 
un, simply disturbing its quiescence, and tending to 
urst it. 

The next question is the proportion which ought to ob- 
tain between the weight of the projector and the projectile. 
It is evident that if the gun and the shot were of equal 
weight, the gun would be projected at the same speed as 
the shot ; and one inventor has gravely proposed to make 
the shot a hollow cylinder to shoot from a solid one. A 
perfect projector should be absolutely immovable while dis- 
charged. If there be recoil, it will be lost power. A light 
fowling-piece, if heavily loaded, is an unpleasant kicker, 
and so is Brown Bess. A practical instance of the loss by 
recoiling guns was given by Sir Samuel Bentham when in 
the Russian service. Having to batter down a fort in the 
Black Sea with light guns, he found that his shot hopped 
off the walls like hailstones. After some thought, he fixed 
the guns with solid timbers against the breech, stopping 
all recoil; and the result was, the added force induced pene- 
tration by the shot. In the construction of Brown Bess, 
and also of the Enfield rifle, we sacrifice efficiency as a 
projector, in order to make a bad pike. Weight is avoided 
to relieve the wielder as much as possible, and length is 
sacrificed to convenience. If we examine two very re- 
markable weapons—the American rifle, and the duelling 
pistol of a few years back—we find one quality in common 
—great weight of barrel. Truth of aim cannot be ensured 
in a kicking gun or pistol. An American hunter’s bear 
rifle, poised on the palm of the hand by mere inertia, may 
be discharged without being disturbed in its level. The 
proportion of the ball to the barrel, in weight, is about 1 
to 500, and diameter of bore to length, 1 in 80. Our 68-lb. 
shot ordnance guns weigh 95 ewt., which is a proportion of 
1 to 163, and the diameter of bore to length, 1 in 15. Now, as 
an American hunter is a volunteer doing his own work, it is 
probable that he has, or fancies he has, a balance of advan- 
tages in “toting” his heavy rifle in preference to a light 
one. The advantages are—First, complete expansion of 
the gases ; secondly, absence of recoil ; thirdly, truth of aim, 
by reason of length of barrel between the sights ; fourthly, 
a barrel of soft iron, with the material in a state of rest ; 
fifthly, great stiffness of barrel to resist alteration of form 
by accident. It is true that these rifles have not very 
great range, but that is from their weight of bullet and 
powder being so small; their accuracy is perfect in their 
proportion. They carry as far as the weight the wielder 
judges it proper to carry will permit ; and he will not load 
his gun up to the kicking point. His mode of loading is 
peculiar. The ball does not fit the grooves, but a packing of 
greased chamois leather is put round the ball, which does 
fit the grooves like the sucker of a pump. He is careful to 
keep his barrel polished internally, and wipes it out after 
every discharge. The expanding gases operate with full 
power on the ball without unnecessary friction in the 
barrel. And although he may, as a last resort, convert his 
rifle into a club, he does not wish to convert it into a pike. 

Assuming the principles and proportions of this kind of 
rifle to be the true ones, it follows that the same principles 
and proportions should obtain in a cannon, which is only a 
gun on a larger scale. ‘The practice of shaping lead in the 
barrel before pressing it through the barrel should be aban- 
doned ; and herein Captain Norton has shown good percep- 
tion, though papering the ball is but a sorry contrivance. 

We come now to the consideration of the Armstrong gun, 
which is a result of common-sense, though not of genius, as 
the penny-a-liners would imply in their exaggerations. It 
is a large rifle—a novel compound of a number of old 
plans. ‘The proportion of bore to length is about 1 in 24. 
The proportion of weight of shot to weight of gun 
is about 1 to 90. As might be expected, the recoil is con- 
siderable, and a sliding plane is provided to expend the 
foree. The rifling is multi-grooved, of moderate twist, 
about equal to the American rifle. The thread of the 
grooves is triangular, and not flat as in the ordinary mode. 
It is an eld French system, and may be seen in the pistols of 
the elder Bonaparte, at Madame Tussaud’s and elsewhere. 
The shot is elongated to three or four diameters, about the 

proportion of the old Crossbow Bolts, and it is cased in lead 
to work easily in the rifle grooves, as may be found proposed 
in the well-known article on gunnery by our old friend 
Quaker Robins, in the “ Encyclopedia Britannice,” for 
rifled cannon, of which he was the original propounder. 
It is breech-loading, in the fashion of the Indian and 
Chinese jingals, which may be seen in the United Service 
Museum, i.e.,a lump of metal with handles is made to fit 
into a slot in the barrel, forming the breech. In this breech- 
piece the vent is made, which is not a new con- 
trivance ; but the solitary thing which is new is a screw 


at the breech, with a hollow through it, through which 
the cartridges and shot may be passed, and which serves 
to make the barrel tight, but which also serves to sustain 
the whole force of the powder against the threads of the 
screw—a contrivance which, though good enough in a 
shoulder gun, and which may age answer in the pre- 
sent small-sized Armstrong gun, would, we think, be fatal 
in a gun of large size. The threads will infallably become 
strained, and get loose in time. The manufacture of this 
gun is not new: using a tube for a centre is an old contri- 
vance; and lapping and welding spiral ribbands of iron in 
two opposite directions to en the tube, is a duplicate 
of the process of making the els of sporting guns, and 
is claimed bv a Frenchman. Whether this process will be 
found applicable to guns of 6 in. or 7 in. bore is very 
dubious. 

The depths of large and small arms are not yet all 
sounded; and though we have given much time and thought 
to the matter, we do not feel warranted in giving~-the 
result to the world. To attempt to keep the Armstrong 

un a secret after it has become a matter of manufacture 

nown to hundreds of people, is an absurdity; but we 
think that it is not desirable to publish that which has not 
been a subject of manufacture. The strategist general 
keeps his ss to himself till they are put into execution ; 
after that, they are no longer available for the chief pro- 
cess of victory —surprise. The more we can be provided 
with plans beforehand the better, keeping them in store 
till wanted. 

The Whitworth gun appears to usa fallacy. When we 

take to using solid pistons in our engine cylinders, we 
may believe in it; but so long as we use elastic pistons, so 
long must we continue to use elastic packing in guns to 
prevent windage. To use the Whitworth shot with so 
sharp a spiral, made to fit by planing with accurate 
machinery, is very like shooting a bolt out of a nut. The 
gun and shot would require careful cleaning and oiling at 
every discharge. It is a process for the workshop, and not 
for the battle-field. It has burst the guns employed, and 
Mr. Whitworth is now about to cast some of better metal. 
But we do not believe in cast metal ordnance—at least, cast 
iron or even cast steel. If made strong enough to prevent 
bursting, still it must crush internally. 
Other things being equal, guns of great diameter are de- 
sirable; but they must have equivalent length, and then they 
become formidable things to deal with. Tomakea Mallet’s 
gun of 36 in. bore equal in proportion to an Armstrong’s, it 
would require to be 72 ft. in length. Now guns, to be useful, 
must be mobile, and it would require ponderous machinery 
to move a gun of 100 tons weight, supposing it could be 
manufactured. The only way of dealing with such a gun 
would be to treat it as a musket-barrel, having a vessel 
as its stock to which to fix it firmly. It might then be ad- 
justed by steam-power, elevating and depressing it by a 
water-ram, and turning to right and left by screw and 
rudder. 

The defect in Mr. Mallet’s gun is want of resistance in 
his longitudinal tie-bolts. Another, and more serious de- 
fect, is want of length. He must make up by quick burning 
explosive powder for his want of space for expansion. 
His principle of projecting “movable mines” is a 
good one; but he, like Mr. Armstrong, is very deficient 
in weight. We should like to see the result of the 
present gun of the latter gentleman firmly abutted 
on an immoveable base, to find whether it retains 
the same accuracy of aim with a greatly increased 
range. This is an experiment that might be easily tried 
while he is essaying the forging of a larger and heavier 
gun. If we examine the following table we shall see A 
the Armstrong gun 32-lb. shot excels in range the English 
68-lb. shot. We shall find that the resisting surface-area 
of Armstrong’s shot is to the English 68 lb. only as 10 to 50; 
while the expansive range of the powder is as 24 to 15. 
We assume the Armstrong gun to be 7 ft. total length :— 


American Rifle English 68lb, Armst, 32 1b, 
7-16 bore. 5 in. bore. 3} im. bore. 


Proportion of bore tolength of barrel lin 80 lin 15 lin 24 

Proportion weight of projectile to gun 1 in 500 1 in 160 lin 90 

Time was that the cloth yard shafts of our English 
archers ensured the victory over all the world. The secret 
was, that to equal skill and valour they added greater 
physical strength. ‘They could strike down their foemen 
at greater range. We have this superiority of physical 
strength as of old; why do not we adapt our present fire- 
weapon to it? Doing this, we should attain a permanent 
national superiority as of old. Weaker opponents could 
not get near enough to damage us: they would be slain 
in the approach. Our sportsmen are the best shots in the 
world, and should wield the fire-weapons of the longest 
range—in other words, of the heaviest metal. 


STREET RAILWAYS. 


THE construction of the London Bridge and Charirg-cross 
and the Metropolitan Railways promises to become the first 
step to a general improvement of the metropolis. The 
former will change the whole course of a large part of the 
City and West-end traffic, whilst it cannot fail to stimulate, 
to a considerable extent, the entire internal communication 
of London. More than this, this railway will demonstrate 
the practicability and value of great metropolitan im- 
provements. No one can pretend that the present 
thoroughfares of London are adequate to the accommo- 
dation of its commercial wants, ‘The traffic upon London 
Bridge, perhaps the most crowded of our thoroughfares, is 
almost incredible, and far beyond anything ever contem- 
plated by the builders of that noble structure. It has been 
well said that nothing but the most perfect combination 
of skill and authority would suffice to keep that great 
artery open for five minutes together. An average of 


9a.m. and 6 p.m., or 13,500 in that portion only of the 
day. At times, this average is more than doubled. But 
that the approaches are wide, and that no carriages require 





twenty-five carriages pass over it in every minute between | 


the Poultry, portions of Cheapside, Ludgate-hill, and Fleet- 
street, is ly less depliceble. Dread as we may the 
enormous cost of widening and straightening these streets, 
we can at best but stave off for a moderate yee of time 
what must at last become inevitable. The traffic is always 
growing ; every year brings an increase. The streets 
not grow, and are already full, indeed overcrowded with 
traffic. Whilst in the particular streets referred to an 
improvement will result from the transference of a portion 
of the traffic to the new railway, the relief can be but tem- 
porary. Something more must be done; and what this 
something is to be is but partially foreshadowed in the 
report of the General Works Committee of the Board of 
orks, whose report and accompanying schedules have 
arrested the respiration, if they have not enforced the 
perspiration, of the citizens of London. We all knew we 
were to be, or rather that we have been, called upon for 
three millions to carry out an impracticable drain 
scheme—one which will neither purify London nor the 
Thames—but the public at large are hardly as well aware 
of the imposing character of the other works now contem- 
plated by the board ; works, indeed, which every one must 
admit are urgently needed, and which, we will say, had 
better have been undertaken before our notable main 
drainage was advanced to its first stage of execution. It 
is almost universally conceded that the embankment of 
the Thames, towards which the board have estimated 
£2,000,000, is both practicable and of the highest import- 
ance to the health, traffic, and general improvement of the 
metropolis. The board, too, have street-improvements of 
the estimated cost of £14,000,000 or so under consideration. 
One of these, perhaps equal in real importance to any yet 
proposed—that of the formation of a new street from bie. 
street and Long-acre to Cheapside, with a branch from 
Wellington-street, Waterloo Bridge, to Carey-street— 
is estimated at a gross cost of £2,108,500. A new 
and greatly-needed street, from LEarl-street, Black- 
friars, to the Mansion House, is estimated at £1,458,000 ; 
whilst the widening of Upper and Lower Thames-streets 
is put dowr at £1,360,000 more. Over three-quarters of a 
million are estimated for widening Theobald’s-road and 
King’s-road, north side of Liquorpond-street, forming a 
new street from the north end of Leather-lane to Clerken- 
well-green, with continuation to Old-street. £643,000 
are to be laid out in widening the Poultry on the 
north side; and Temple Bar, the north side of Fleet-street 
and the Strand, for a distance of 300 ft. west of Chancery- 
lane, and between Newcastle and Catherine-streets, are 
threatened at a cost of £694,000. Widening Hungerford 
Bridge, with new approaches on either side, is set down at 
£624,000. Improving Fenchurch-street and cutting a new 
street into south end of Gracechurch-street is estimated at 
£580,000. And these improvements, useful as they would 
undoubtedly prove, would go but a little way towards the 
complete accommodation of the London traffic. Important 
and expensive as they would be, others of perhaps no less 
cost or importance would be still required. We require 
not only to increase the capacity of many of the streets, 
but also to economise their present width by such improve- 
ments in the means of conveyance as will accommodate a 
greater number of passengers with a given carriage space. 
Whoever has paid attention to the subject of street rail- 
ways must have seen that a much larger number of pas- 
sengers can be carried upon them within a given space and 
with a given amount of power than by any ordinary road- 
way carriages. Street railways have not received their due 
share of attention in London, partly because the ordinar 
public were unused to them and were apprehensive of diffi. 
culties which sever arise in the working of street railways 
in other cities; and partly because engineers, lawyers, and 
such others as are generally foremost in promoting new 
schemes, could discover little chance of gain from such 
railways beyond their legitimate commercial profits. Ina 
paper read before the Society of Arts, 1ith February, 
1857, this reason was very truthfully stated. The author 
observed, ‘‘ The whole thing is so simple and easy, and the 
outlay needed so small, that there is no scope for either 
lawyers or engineers. There are neither bridges nor works 
to execute ; nor, if managed rightly, any Act of Parliament 
to obtain, and no large number of persons to be interested.” 
Very few persons understand what a street railway really 
is. In New York, where such railways are most used, a 
double or single line of grooved rails is laid down along 
the street, their upper surfaces level with the paving, so 
that ordinary carriages can drive indifferently along or 
across the line. The rail is a wrought iron bar, flat on ils 
under side, about 53 in. in width, and 2} in. high, with a 
groove of sufficient size for the ordinary flange of a rail- 
way wheel. A surface of about 23 in. is left for the tread 
of the wheel on one side, and a stout ledge on the other. 
The rail is screwed to longitudinal timbers by diagonal 
screws passing through suitable flanges rolled on the lower 
edges of the rail. Upon these railways, carriages intended 
to seat twenty-four inside, but which often carry seventy- 
five, and even 100 passengers, are drawn by a pair of horses 
or mules at an average rate of five miles an hour. The 
carriages run on low wheels, at a distance of not more 
than 6 ft. between centres, and readily turn curves of 60 ft. 
or 80-ft. radius. On turning the corner of a street, the 
outer groove is replaced either by a flat plate or a raised 
tramway, so that the off-wheels of the car run on their 
flanges, and are raised more or less according to the sharp- 
ness of the curve. ‘Ihe carriages have low platforms and 
doors at both ends, and run im either direction, without 
turning. The lines have gradients in some cases nearly as 
steep as Holborn-hill, and inclines of the pitch of that 
between Charing-cross and the Horse Guards are common. 
Upon these the carriages are stopped within a few feet by 
la powerful hand-brake locking all the wheels. In very 
wide streets both lines of railway are laid down side by 
side. In narrow streets a single line is laid, with a return 
| line in the next parallel street. In the narrow and crooked 
| streets of Boston this plan has been generally introduced. 





to be stopped upon the bridge, it would, even with the best | The various New York city lines are upwards of forty 
police arrangements, be altogether impracticable as a| milesin length; the Brooklyn lines are over thirty miles; 
thoroughfare—as much so as Temple Bar, if all the traffic} whilst in Boston and Philadelphia there are probably 
of London were to be forced through it, The condition of | seventy miles more. The Second Avenue Railroad in New 
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York is nine miles in length, and cost in all £9,700 
mile. The Third Avenue Railroad cost £40,800 per mile ; 
the Sixth Avenue line, £43,000 per mile; and the Eighth 
Avenue line, £36,000 per mile. The Brooklyn City 1- 
road cost a trifle more than £10,000 per mile. By a table 
which has recently appeared in the New York Herald, it 
appears that in the year 1858 there were carried, viz. :— 
on the Second Avenue Railroad, 4,867,371 passengers, paying 
£49,870; on the Third Avenue line, 8,105,515 ngers, 
paying £83,048; on the Fourth Avenue line, 2,014,486 
passengers, paying £20,640; on the Sixth Avenue line, 
£5,240,978 passengers, paying £53,700 ; and on the Eighth 
Avenue line, 6,829,452 passengers, paying £70,000; 
making a total of 27,057,802 passengers, paying £277,258. 
There were carried in addition 7,575,828 passengers on the 
Brooklyn city railroads. These lines of street railways 
are worked precisely like omnibus lines; the “cars” are 
hailed and stopped at any point on the line, and many male 
passengers enter and leave them whilst in motion, the end 
platforms of the carriages being but a few inches above the 

round. Many Londoners have seen the Paris and St. 

loud tram railway ; and it is well known that the Whitby 
and Pickering Railway in this country, as also the Linz 
and Badweis, the Linz and Gmuden and the Presburg and 
Szered Railways, in Austria, are worked by horses. ‘The 
experience with these lines proves nothing however, as to 
the merits of railways in crowded thoroughfares. 

Whilst it cannot be claimed that street railways, with 
horse-drawn carriages, furnish the most perfect means of 
accommodating the passenger traffic of large towns, there is 
probably no other system which in its introduction would fur- 
nish so ape a degree of improvement at so little cost. If pri- 
vate enterprise were once directed to the matter, we might 
have 200 milesof such railways in London, carrying annually 
100,000,000 passengers, and paying a fair return on their 
cost; no tax whatever being levied upon the neighbouring 
property for their construction. An experimental length 
might and should be laid in some suitable thoroughfare, 
of which any number may be found in London. After the 
working of two or three miles had disposed of the objections 
which would be urged against the system, by those who 
know little or nothing about it, we might look for its im- 
mediate and general extension throughout a large part of 
London. 


SUPERHEATED STEAM. 


Mr. FarrparrN recently stated, before the Manchester 
Association for the Prevention of Steam-boiler Explosions, 
that he hoped in a short time to be able to show that it is 
better to put the fire under the boiler, so as to increase the 
density and the quantity of steam, than to heat the steam 
after it is generated, cutting off all communication with the 
boiler. We sincerely hope, however, that Mr. Fairbairn 
will be unable to show anything of the kind, since the 
additional effect to be obtained by increasing the heat 
under the boiler (if we understand what is meant by 
“ putting the fire under the boiler”) is entirely independent 
of the gain which, there is reason to believe, may be ob- 
tained by superheating. Whatever practical difficulties 
may have arisen in the use of superheating apparatus, we 





have met with no exception to the acknowledgment of a | 


considerable gain in the effect derived from the steam itself. 
Mr. Wethered, it will be recollected, read a paper before 
the British Association, last autumn, upon what he calls 
“combined steam,” which appears to be a mixture of 
superheated, with ordinary saturated or anhydrous steam. 
Mr. Wethered detailed, at considerable length, the results 
of experiments severally made under the auspices of the 
Admiralty, the Minister of Marine of France, the En- 
ineer-in-chief of the American Navy, the “ Maryland 
nstitute,” and the Collins Steamship Company, all show- 
ing a considerable gain in the effect of a mixed steam, one 
part being taken directly from the boiler, and the other 
from a superheating apparatus in the uptake and 
funnel. As applied to the Government steam vessel, 
Dee, the apparatus heated a portion of the steam to 
from 4%2 deg. to 494 deg., the temperature of the mix- 
ture at from 15 lb. to 18} ib. pressure, ranging between 
254 deg. and 318 deg. Ina reduction in the quantity of 
coal consumed, and in an increase in the indicated horse- 
power, the apparent economy due to the combined, as com- 
pared with ordinary steam, was given as from 30°6 to 37°54 
percent. ‘The experiments made for the other authorities 
mentioned, appeared to give equal or even greater results. 
The amount of gain reported may be open to doubt, but 
the fact of a considerable gain appears to have been de- 
finitively determined. Mr. Wethered stated that his 
arrangement had been ordered for adoption upon eighteen 
frigates to be built by the United States Government. 
Although on trial for some time here on board the Dee, 
the plan has, we believe, given place to one, the invention 
of which is claimed by Mr. Partridge, and in which all of 
the steam is heated by a series of pipes in the uptake. 

In THE ENGINEER of 8th October, 1858, we gave an 
illustration and description of an apparatus which had 
been applied by Messrs, Parsons and Pilgrim to a boiler in 
Woolwich, and which has been since applied to the boiler 
at the gasworks in Woolwich Arsenal, and to the steam- 
boat, Osprey, of the Woolwich Waterman’s Company’s line. 
The steam is taken through a pipe leading from the steam 
chamber of the boiler, and is carried directly into the fur- 
nace fire in front of the bridge, the pipes being bent so as 
to pass three or four times across the fire. ‘ihe pipes are 
of lap welded iron, 3 in. in thickness, and are fastened by 
iron cement at the different joints. The steam of 15 lb. 
pressure, the normal temperature of which is about 255 
deg., is heated to from 400 deg. to 500 deg—in the 
Osprey to nearly the latter temperature. In the 
engine at the Woolwich Arsenal gasworks the steam thus 
heated had a temperature of no more than 290 deg. on 
reaching the cylinder, thus showing the great loss by ra- 
diation to which steam is exposed in unprotected pipes. 
In the Osprey, on board which we recently had an oppor- 
tunity of examining the apparatus, the steam is entirely 
invisible when allowed to escape between the boiler and 
cylinder; the motion of the engine is considerably quick- 
ened at a given pressure; the consumption of coal is re- 








ported as reduced from its former rate of 20 sacks to 124 
sacks daily for the reguler service of the vessel ; the con- 
denser is very cool, with a less opening of injection than 
when using ordinary steam; the packing is reported to 
wear but little faster than before, and some which had been 
taken out, and which we saw, appeared to have kept a 
good surface. On the whole, no more tallow is said to be 
used now than before the introduction of the apparatus, 
and the valves are apparently worked with the same ease 
as in other engines of the same size working ordinary 
steam. The pipes have withstood nine months’ wear in 
some of the boilers to which they have been applied, and 
no injury is visible in those shown. In one of ieee a hole 
was drilled in the crown of the arch, and the same thick- 
ness of metal was shown as in the other portions of the 
pipe. When the engines are standing the fire is kept 
damped, and a slight flow of steam is maintained through 
the apparatus, effectaally preventing overheating of the 
iron. 

A comparison .of the coal consumed in four days’ service 
of the Osprey, respectively with and without the super- 
heating apparatus, has been prepared by the company’s 
engineer, and from this it appears that without the appa- 
ratus, with a mean pressure of 17 lb., vacuum of 12 |b., 
and with an average of 38} revolutions per minute, the 
consumption of coal was, in four days, 7 tons 8 cwt. 3 qrs., 
or 1 ton 17 cwt. 3 qrs. daily. With the apparatus, with 
a mean pressure of 14°8 lb., vacuum of 12} lb., and 43 
revolutions per minute, the consumption for four days was 
5 tons, or 1 ton 5 cwt. per diem. The average temperature 
to which the steam was heated was 4703 deg. The saving 
in coals amounted to 32 per cent. of the original consump- 
tion, with an average gain of 44 revolutions per minute, 
and a reduction of 3 lb. in the boiler pressure. On a sub- 
sequent trial of seven days, with 14 Ib. steam, 43} revolu- 
tions, and the steam heated to 475 deg., the consumption 
of coals averaged 1 ton 6 ewt. daily. 

The results attained with superheated steam appear to 
show that a considerable quantity of water, held in sus- 
pension by priming, is converted into dry steam, and that 
a sufficient quantity of heat is maintained in the cylinder 
to prevent the condensation of the steam under ordinary 
rates of expansive working. The subject should receive 
increased attention at the hands of practical engineers, 
who should have ample encouragement from the great 
commercial and manufacturing interests to which such 
great consequent advantages are likely to accrue. 


ROYAL GEOGRAPHICAL SOCIETY. 
April 11, 1859. 
Sir Roperick I. Murcutson, President, in the Chair. 


A very rare French Atlas of Egypt, published by the Depot de la 
Guerre in 1807, presented by Mr. Stephenson, and a diagram of 
Captain Selwyn’s apparatus for paying out electric telegraph cables, 
were exhibited. The papers read were:—1. “ On anew Projection of 
the Sphere,” by Sir J. F. W. Herschel, communicated by Sir R. I. 
Mucbien. The author observes that his projection offers several 
a advantages for geographical purposes when the whole, or at 
east the whole accessible part of the globe has to be mapped down 
on one sheet. First, it gets rid of the extravagant distension in high 
latitudes, at least on one side of the Equator, which the Mercator 
projection necessitates ; second, like that and the stereographic pro- 
jection, it exhibits all small portions of the sphere in their true 
forms, without distortion of figure ; third, it exhibits large portions 
(as whole continents) under very much less variation of scale where 
great amplitudes are concerned than the stereographic, and for the 
whole of one hemisphere than the Mercator, while for the other, as 
far as the 50th degree of latitude, it is in no way offensive ; fourth, 
it takes in one view the whole accessible surface, &c. 2. “ Brief 
Remarks upon the Isthmus of Suez, with special Reference to the 
proposed Canal,” &c., by Commander Bedford Pim, R.N., F.R.G.S. 
The author commenced by laying down the latitude and longitude 
of the Isthmus, stating the distance from Suez on the Red Sea to 
Pelusium on the Mediterranean to be seventy-four miles. The coast 
line in the latter presents a barren appearance, consisting of sandy 
hillocks and swamps, with no harbour for ships of any draught, 
saving Alexandria. The water in the vicinity is shallow, the bottom 
shelving gradually, especially towards the Bay of Pelusium, where 
the depth of 25 ft. extends for a distance of more than three miles 
from the shore. The current has an easterly set, its velocity being 
much influenced by the wind. “ The tides” have an inconsiderable 
rise and fall, and are more or less dependent on the wind, the 
maximum height recorded being but 2 ft. 8 in. The prevailing 
winds, exposure of the Bay of Pelusium, the lowness of the coast, 
and the absence of landmarks, increase the dangers of navigation. 
The Red Sea coast is arid and sandy, but not flat, though in the 
vicinity of Suez the land is low; the roadstead being encumbered 
with shoals and sandbanks, the harbour is accessible only to small 
native coasters. The currents in the Red Sea attain a velocity of 
from fifteen miles to twenty miles in the twenty-four hours, and the 
tides have a greater rise and fall than in the Mediterranean. The 
prevailing winds from March to November are northerly, and the 
remaining three months southerly. The rocks, shoals, and coral 
banks render navigation unsafe, and especially so for sailing vessels, 
the loss of which was estimated to average one in ten per annum. 
The author here noticed the physical features, referring to the Nile, 
and the quantity of alluvium carried by it into the Mediterranean, 
which, meeting with an easterly current, carrying it towards 
the Bay of Pelusium, would have the effect of choking up any 
harbour or channel which came in its way, and then pro- 
ceeded to describe the geological formation and ancient system 
of canalisation, and remarked that the natural causes, geogra- 
phical features, and antecedents of the country are antagonistic 
to the realisation of the canal projects. The author then 
passed in review the attempts that had been made to carry out 
this undertaking, « ing with Napol I., and conclud- 
ing with M. Ferdinand de Lesseps, and considers all of these 
ylans to have been based on the results of the levelling of the 
‘rench in 1799, who gave a much higher level to the Mediterranean 
than to the Red Sea, which has since been proved to be inaccurate. 
In dealing with this part of the subject the author noticed the 
personal investigations of the eminent French and Austrian engi- 
neers in conjunction with Mr. Stephenson, in 1846, and the labours 
of the International Commission, and then proceeded to give addi- 
tional reasons for considering the cutting of a canal impracticable— 
namely, engineering and natural obstacles, labour, absence of har- 
bours, financial outlay, &c., estimating the latter at over fourteen 
millions sterling. The author concluded with a proposal for shorten- 
ing the route to India by continuing the railway along the banks of 
the Nile from Cairo to Assouan and thence across the country to 
Berenice, thus effecting, according to his estimation, a saving of 
two days as regards time, and avoiding many delays, inconveniences, 
and difficulties. The paper gave rise to a warm discussion, in which 
General Monteith, Messrs. George Rennie, Sidney, Lange, and 
Robert Stephenson, M.P., took part, and the meeting was adjourned 
to the 9th of May. 








RAILWAY MATTERS. 
Very few railway meetings have Vann held a 


Metropolitan and London Bridge and Charing-cross omeay now 
nearly certain.—The of the Boston and Sleaford has been 
beginning of April—The railway from Rome to Civita Vecchia 
Sourn-Eastern.—The gross traffic receipts for passengers, 
° ecting 
goods, &c., reducing it to £60,429. To this is added £2,140 for rents 
— of steampacket service, amounted to £35,174, lew a 
a 
penditure to £69,612, leaving a balance of £55,111. 
rom January 1 to April 3, 1859, amounted to £70,865 as * 
n 


the week wet 

those in pursuance of the Wharncliffe Act.— success a 

one of the events of the week.—The first turf of a railroad from 

Capetown to Wel was to be cut by the end of March or 

was to be Ls aye for public yesterday. A service of corre- 

spondence with the steamers has been organised. 

mails, goods, &c., amounted for the four weeks ending the Been at 

March last to £62,381, less £1,953 for coll and 

and sundries, and £2,678 for steampacket service—total, £65,247. 

The expenditure, including rates, taxes, tolls, Government duty, and 

ex 

balance of £30,073. The total receipts for the seven weeks and 

days ending the 26th of March amounted to £124,723, and the ex- 
MancugsterR, SHEFFIELD, AND LincoLNsHinE.—The total ex- 
enses of this company’s ety including rents, tolls, duty, &c., 

£68,271 for the corresponding period of 1858. The pro; 

the South Junction receipts accruing to this company from Jan 1 


to April 3, 1859, amounted to £5,742 as against £5,688 for the 
ae period of 1858, and the expenses to £3,193 as against 
£3,283, The total receipts, including rents, &c., of this comeaay’ 
canals from January 1 to March 31, 1859, amounted to £18,174 as 
against £13,791 for the corresponding period of 1858; and the ex- 
penses to £11,171 as against £9,526, heovieg a balance of net profit 
of £7,003 as against £4,265 for the corresponding period of 1 

PernamBuco.—According to the reports of the company’s en- 
gineer-in-chief, up to the date of the last despatches from Brazil the 
contractor had not been by any means proceeding with his contract 
with that vigour which the directors had been led to anticipate; that 
he had failed to make good a pledge formally given by his represen- 
tative in Brazil to the pot mee committee there in September 
last, to complete by the 31st December, 1858, an important portion 
of the works of the second section; and that, in consequence of the 
contractor's delays prior to September, and the non-fultilment of the 
pledge then given, the committee in Brazil decided that the con- 
tractor should be served with a notice, under the contract, requiring 
him to increase the number of men employed on the second section. 
This notice was served on the 20th January last, and would, in ac- 
cordance with the contract, expire on the 20th of February. The 
traflic on the line for the half-year ending 31st July, 1858, amounted 
to £6,155, and ending 31st January last to £7,191, making for the 
year £13,346. The directors ret that the yas See 
are as yet very heavy. The works of the tunnel had et to 
a miner and some bricklayers, and progress was being made with 
the heading. The completion of the tunnel was the measure of time 
for finishing the second section of the line. About 1,500 men were 
now employed on the works, being nearly three times the number 
which had been employed by the contractor. It was expected in a 
couple of months that 2,000 men would be at work on the line, 
The great object was to get through the tunnel in order to facilitate 
the works on the third section as well as on the second section of 
the line. It was a matter of great regret to supersede the con- 
tractor, but the necessity of the case — the works to go on 
and be completed as soon as possible. The accounts between them- 
selves and the contractors remained unsettled. With regard to their 
finances, they had received on shares and loans somet like 
£688,000 they had expended £650,000, leaving about £38,000 in 
cash. Adding liabilities incurred, and the balance of interest, Oe 
actual outlay was about £675,000, being £75,000 more than half the 
share capital of the pany. The ts in some of Ge pees 
represented the amount expended as £800,000. They had paid 
£410,000 te the contractor. The works, including iron sleepers and 
other matters, would amount to £835,000, leaving about £425,000 to 
be paid for finishing the line. They would tind a surplus of £80,000 
after finishing the railway and proveding warns stock. The pre- 
liminary expenses had absorbed £50,000, and would not occur 
again. But, owing to the delays and the accumulation of interest, 
he thought it probable that their capital might be exceeded. 








Tue Iyptan TeLeGraru.—The soundings, as obtained ty Cota 
Pullen, are as follows:—From Aden to Saculla, from to 742 
fathoms; from Maculla to the Kooria Mooria, from 100 to 1100 j 
from Kooria Mooria to Ras-el-Had, from 21 to 897 ; from Ras-el-H. 
to Kurrachee, from 21 to 2,020 fathoms. Except between Hallania 
and Ras-el-Had, where it is rocky, the entire bottom consists of mud 
and sand. 

Rerurn oF THE Prince ALBERT.—On Monday, the inhabitants 
of Galway were surprised to find that the Prince Albert had re- 
turned to the Roads, having sailed on Friday morning for New York. 
It appears that when she had been at sea for some time a leak was 
discovered in the forward part of the vessel, it is supposed in that 
portion where she had been in contact with the ice on her homeward 
voyage. The pumps having been put to work, it was thought that 
the water ps be kept down, but all the efforts of the officers and 
crew were unavailing, it still continued to gain on the vessel. Find- 
ing it would be dangerous to continue the voyage, the captain thought 
it expedient to return to Galway, where the veal arrived on 
Monday morning at eight o’clock. The Prince Albert sailed 360 
miles in twenty-four hours after she had started, and had not the 
unfortunate aceident happened she would have made a rapid passage. 

Tececrarnic Dirricutties in Inpia.—Not only do rebels cut 
the telegraph wires, but wild beasts repair to the posts under the im- 
pression that they are provided with the t benevolent thoughtfulness 
which secured for the Duke of Argyll the blessing of his grateful 
countrymen, and when elephants allay cutaneous irritation by a good 
rub against a pole it generally comes to grief. Then, again, monk 
under a complete ey: of the objects of the telegraphic 
system, delight to use the wires for athletic sports and pastimes. I 
have seen half-a-dozen great monkeys or baboons at work on one 
feeble stretch of wire, posturing, grinning, and chattering away in 
the highest spirits—some walking topsy-turvy song it, others tug- 
ging it up and down with main force, considerably increased by 
circumstance that other monkeys were hanging on by their tails, and 
others striving to detach the wire from the — so as to give their 
friends a sudden fall; white ants eat the of the posts away ; 
sudden gusts of wind blow miles of wire and posts to the ground.— 
Special Correspondence of the Times. 

"AUSTRALIAN Matt Md ne 9 appears that the question of 
»ostal communication between the mater country and the Austra- 
ian colonies was discussed by the Legislative Council of New South 
Wales on the 3rd and 10th of February. Mr. Montefiore, the active 
supporter of the Panama route, moved that the New South Wales 
Legislature should decline to entertain any postal 
ee not include o line of communication as AE of the 
general scheme, and explained the reasons for expec t to prove 
the quickest, while from Sydney, being the nearest port of arrival, 
it would be especially favourable to the interests of that place. In 
the course of the debate it was again elicited that New South Wales 
would contribute largely to a second, or bi-monthly mail vid Panama, 
in addition to the contribution she now gives of £50,000 yearly to- 
wards the monthly mail vid Suez; and several speakers dwelt on the 
fact of the line md Suez having been rendered less adequate than 
ever for the requirements of New South Wales since the alteration 
of the route by the substitution of Mauritius for Ceylon; so that the 
colony neither had that which they consider would be the most 
speedy communication with Great Britain, nor the rapid intercourse 
with India which had partly made up for the want of it. Mr. 
Montetiore’s motion, modified in form, was carried; and the pro- 
ceedings of the Home Government, not then known in Sydney, seem 
to promise the eventual the desired plan. 
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THE NAVIES OF ENGLAND AND FRANCE. 


Tue report of a committee appointed by the to inquire 
into the navy estimates from 1852 to 1858, and into the comparative 
state of the navies of England and F ‘rance, his appeared. he com- 

‘tee was appointed by the Cabinet in December last, in con- 
sequence of the very serious increase which has taken place of late 
years in the navy estimates, while at the same time it is represented 
that all this expense goes for nothing—that the naval force of 
England, in a word, is far inferior to “ what it ought to be” with 
reference to France and other powers of Europe. The committee 
consisted of Mr. Hamilton, the late Secretary of the oe mages Mr. 

rry, Secretary of the Admiralty; Sir R. Bromley, K.C.B., 
Accountant-General of the Navy; and Mr. Anderson, Chief Clerk 
in the Treasury. The inquiry "divided itself into three branches :— 
1. The sums voted in the financial years 1852 and 1853, as compared 
with the sums voted in the year 1858, and the causes of the increase. 
2. The character and power of the British navy, and its state of 
preparation at the a ¥ time, as compared with 1852, involving 
the question of dockyard and store expenditures. 3. The progress 
of the navy of France since 1852.as compared with that of England, 
and the present condition of the, French navy as regards the con- 
struction and armament of ships of ‘war. The committee have 
confined themselves to the investigation and. statement of facts, 
carefully avoiding any expression of their own opinion. 

The Surveyor of the Navy states that the present force in the 
dockyards, which comprises 4,000 shipwrights and apprentices, is 
not more than sufficient to build three line-of-battle ships, three 
frigates, and six sloops per annum, besides executing the necessary 
repairs to all the ships in the navy. If, therefore, the naval supre- 
macy of Great Britain is to be maintained, it is impossible to deny 
that a large force of artificers and a large quantity of stores, mate- 
rials, &c., must be kept up in our dockyards. With regard to the 
adequacy of the return for the large expenditure on the conversion 
of ships and construction of marine engines, the committee observe 
that the greater part of the money expended on wages of artificers 
and the purchase of stores is, of necessity, applied to the general 
service of the fleet, such as fitting ships for sea, providing for wear 
and tear, for the purchase of coals, &c., repairing ships, bringing 
ships forward for the several ‘divisions of the ‘steam reserve, and 
other such purposes, leaving only a limited sum available for the 
building and conversion of ships and the purchase of new machinery. 
In the year 1852 the navy possessed horse-power to the extent of 
44,482, in the last six years it has been more than doubled, amount- 
ing now to 99,512. The number of steamships and vessels has in- 
creased from 177 in 1852 to 464 in 1858; the tonnage from 182,562 
to 457,881; the guns from 3,045 to &,246. 

The stores (of timber, &c.) are declared to be in “a satisfactory 
state,” but not more ‘han adequate, according to the existing ex- 
penditure, 

The committee excuse themselves by want of time from inquiring 
minutely into the dockyard expenditure, especially as there is reason 
to believe that the report of the Admiralty Committee on the sub- 

ject will shortly be in the hands of the Government. The “new 
works,” such as Keyham and Haslar, are noticed, and their expense 
explained in detail. The “ foresight of the Admiralty” is com- 
mended in making mention of the Keyham docks and steam factory ; 
£1,259,318 has been already expended on “that great work,” and 
£25,682 will be required to complete it. Adverting to the navy of 
France, it is shown that England and France have at present precisely 
the same number of steam line-of-battle ships complete (twenty-nine 
and twenty-nine) ; that France has eight more steam frigates complete 
(thirty-four to twenty-six) ; that on the completion of the ships now 
in progress England will have ten steam liners more than France, 
and the latter power twelve steam frigates more than England; and 
it is observed, with reference to the liners in course of building, that 
the tive French are far more forward than the ten English. Of the 
ten English ships building, however, three are three-deckers, of 
which class the French are not building any. France will also have 
four iron-sided ships, with engines of 8v0 or 900-horse power. These 
iron vessels are thought to be irresistible; and it is understood that 
they will quite supersede ships of the line, which in ten years will 
have become obsolete. In addition to the fifty English steam liners 
built, building, and converting, there are six sailing liners to be 
converted into steamers, and the whole fifty-six might be completed 
by the year 1861; it is estimated, however, that only forty-three 
will be ready, and the French will then (1861) possess forty screw 
liners and four iron-sided ships. The total number of steam liners 
and frigates now building in England is eighty-four, of 5,970 guns 
and 47,740-horse power; and in France eighty-six of 5,294 guns 
and 46,590-horse power. In addition, France has four iron-sided 
ships building, to carry thirty-six guns each, with 800 or 900-horse 
power; England has nine block-ships afloat, each carrying sixty 
guns, with trom 200 to 450-horse power. It is necessary to observe 
that nine of the English line-of-battle ships, carrying collectively 
720 guns, and with engines of 8,600-horse power, are 80-gun con- 
verted ships, and reported to be inferior to the French ships 
of the same class. On the other hand England has fifteen 
ships of J00 guns and upwards, carrying collectively 1,694 
guns, and engines of 10,800-horse power; while France has only 
six ships of lv0 guns and upwards, with 700 guns, and 3,590-horse 
power. The aggregate horse power at the end of this year will be— 
in England, 99,512; in France, 82,044. The total number of sailing 
vessels afloat in England last year (1858) was 296, and in France 
136+8 “building.” The addition to the French navy in steam 
liners, complete, building, and converted, since 1852, is thirty-eight, 
and of England thirty-three. The steam-frigates of France have 
(screw and paddle) been increased from twenty-one to forty-six, 
while England has increased her steam-frigates from twenty-two to 
thirty-four only, and her blockships of 60-guns from four to nine. 
The superiority of France in steam-frigates is noticed as a most 
important fact. On the other hand, the French corvettes and sloops 
have fallen from thirty-one to twenty-two, while those of Britain 
have risen from fifty-nine to eighty-two. In fine, the whole steam 
navy of Britain now numbers 464 vessels, and that of France 264. 
As regards sailing vessels, England still possesses a great superiority 
over France. England has thirty-five line-of-battle ships, of which 
six are proposed to be converted into steam-ships; of the remaining 
twenty-nine, only thirteen are considered by the Surveyor of the Navy 
effective as sailing-ships ; and, in his opinion, if it should be deemed 
expedient to “convert” any of them, they are convertible only into 
frigates; France has ten, of which only two are convertible. “Eng- 
land has seventy frigates (of which twenty-seven only are reported 
by the surveyor as etlective sailing-ships). France has thirty-two, 
of which it is supposed that nine or ten will be converted into steam- 
transports, the remainder being too old for conversion; there are in 
both countries several other vessels which, being too small for con- 
version, it is not necessary to notice. The total number in the two 
sailing navies is—England, 296; France, 144. England in seven 
years, from 1852, has expended for naval purposes £53,179,586 (ex- 
clusive of ordnance); and France, £38,935,384. The dockyard areas 
of France and England are nearly identical—866 and 865 acres. 
The points dwelt upon by the committee in their “summing up’ 
are the comparative weakness of England in steam-frigates, the 
rapid conversion of sailing-ships in France as compared with Eng- 
land, the prospective outlay of France on her navy, and the far 
smaller proportionate surplus of money available in England for 
building new ships. 

According to a report of the Minister of Marine prefixed to the 
French Navy Estimates for 1859, it appears that it is intended to 
raise the French steam navy to 150 vessels of war of various classes, 
built after the best models, with engines of full power, in addition to 
seventy-two steam transports, and to complete the building, in the 
several military ports, of the dry docks and factories indispensable 
to meet the requirements of the new steam fleet. The expense of 
these works is to be spread over the period from 1859 to 1871. The 
money to be appropriated to these works is also stated in the 
minister's report ; he proposes that the annual grants for labour, 
materials, armament, new works, and repairs, up to the year 1871, 











shall be raised to the sum of £2,600,000; he estimates that 
£1,920,000 of this sum will be absorbed in the “annual consumption 
of the steam navy, works of maintenance, and the renewal of exist- 
ing materials,” leaving the annual average sum of £680,000 for the 
increase of the fleet and the extension of the naval establishments. 
The sum which France intends to devote to the latter purposes up 
to 1871, when the fleet will have reached the limit of its proposed 
extension, amounts therefore to £8,840,000. The proposed annual 
t of £2,600,000 would amount in thirteen years to £33,800,000. 
aintenance and renewal will absorb nearly three-fourths of this 
sum, leaving the above sum of £8,840,000, or rather more than one- 
fourth, to be devoted to the increase of her strength in ships and 
naval establishments. 

As regards conversion the committee remark :— 

“The process of conversion is speedy as compared with that of 
building. ‘The present seems a state of transition as regards naval 
architecture, inducing the French Government to suspend the laying 
down of new ships of the line altogether, and it is more especially 
so with respect to artillery. The late invention of Armstrong’s gun, 
it has been stated to us, may supersede the use of the ordinary 
ship’s guns, and possibly affect even the size and structure of ships 
of war. We therefore venture to suggest for your Lordships’ con- 
sideration, whether, if the force in the dockyards were to be used 
next year in the conversion of ships of the line and frigates, as far 
as the available dock accommodation will admit, the most useful 
results might not be attained at a comparatively small expenditure.” 





ON OZONE. 
WE translate the following history of ozone from Mr. J. Gavanet’s 
admirable “ Traité d’Electricité”, a work which has superseded all 
others on the same subject, and must long remain the standard 
treatise on electrical science. 

Attention has been directed to the remarkable body termed ozone, 
and also to the probable existence of another moditication of oxygen 
possessing opposite and antagonistic properties, by Professor 
Faraday’s late discourse at the Royal Institution ‘“ On Schenbein’s 
Ozone and Antozone.” This latter substance is supposed to exist in 
oxygenated water, and in the peroxides of potassium, sodium, 
barium, strontium, and calcium; in the same manner as ozone, and 
not oxygen in its normal condition, is assumed to be combined in 
the permanganic and chromic acids, and the peroxides of manganese, 
lead, cobalt, nickel, bismuth and silver. Ozone and the ozonides 
are electro-negative to the antozonides, and the two classes of 
bodies possess different reactions. But the phenomenon which best 
oeditien the distinction between them is the action which occurs 
when an ozonide and an antozonide are placed together, with the 
addition of water or an indifferent acid. Oxygen in its normal 
condition is evolved from both substances; or rather, as Schoenbein 
believes, ozone separates from one body and antozone from the 
other; and these uniting, produce the intermediate, or neutral 
oxygen. Thénard, who discovered the peroxide of hydrogen, had 
observed that the peroxide of silver, when brought into contact with 
it, not only caused the separation of part of the oxygen of the fluid, 
but also itself lost oxygen; the element leaving both bodies and 
appearing in the gaseous state. Antozone has not yet been 
obtained in a separate state, oxy-water is the compound in 
which it seems nearest to a free condition. 

Despite the important results which have already been obtained, 
explaining many of nature's greatest operations, the study of these 
remarkable bodies appears to be yet in its infancy. We will now 
proceed to give M. Gavanet’s history of the discovery of ozone, and 
of the investigation of its nature and properties. 

TRANSLATION. 

In the air in contact with the conductors of an electrical machine 
in activity, a peculiar odour is generated which has been compared 
by some to that of sulphurous acid, and by others to that of 
phosphorus. This odour, which had been remarked by all phy- 
sicians, had attracted the attention of Van Marum, who, in his 
work, mentions some curious experiments relating to it. Having 
passed some strong electric sparks through oxygen contained in a 
glass tube, he observed that the gas had acquired a very distinct 
odour, which appeared to be that of the electric matter, and that more- 
over it had required the property of acting energetically upon 
mercury and combining with it. These results were attributed to 
traces of nitric acid, formed by the combination of the oxygen with 
nitrogen, existing as an impurity, and they were almost completely 
forgotten. 

In 1840 M. Scheenbein observed that, during the electrolysation 
of water, an odour similar to that of air in contact with the con- 
ductors of an electrical machine was developed around and above 
the positive electrode of platinum, and published a remarkable work 
on the causes and the origin of this peculiar odour. According to the 
first experiments of this physician— 

Ist. The odour is perceptible even after the voltaic current through 
the water has ceased. 

2nd. It is evolved from the positive electrode alone. The col- 
lected oxygen is strongly odorous; nothing similar exists in the 
case of the hydrogen. 

3rd. The odour is perceptible only when the positive electrode is of 
platinum or of gold; when oxidisable metals are employed as the 
positive electrode the odour is not produced. 

4th. Water in admixture with sulphuric acid, with pure nitric 
acid, or with phosphoric acid, yields from the positive electrode 
oxygen amore of a powerful odour. | In the electrolysis of certain 
saline solutions containing oxygen the same thing occurs; this is not 
the case with solutions of metallic bromides, chlorides, and iodides. 

oth. The oxygen and the detonating mixture yielded by the 
electrolysation of water preserve their odour indetinitely when care is 
taken to keep them in well-stoppered bottles. 

6th. A little charcoal in powder, tilings of an oxidisable metal, or 
a small quantity of mercury, dropped into the vessel holding the 
oxygen, and shaken with the gas, immediately deprive it of all 
odour, 

7th. The simple elevation of temperature is sufficient to remove 
the odour from oxygen yielded by electrolysis; and no odour is 
produced when the liquid submitted to electrolysis is heated. 

8th. Strips of gold and platinum, perfectly free from moisture, are 
strongly polarised when introduced into a bottle of oxygen possess - 
ing the peculiar odour. They are polarised in the same manner 
when held opposite a point from which tension electricity is flowing. 
This polarised condition of the gold and platinum continues for some 
time when the metals are exposed tothe atmosphere. The oxygen, 
when deprived of its odour, polarises neither gold nor platinum. 

9th. Heating .the polarised strip causes it immediately to regain 
its neutral condition. It is also deprived of polarity by holding it 
for some time immersed in a jar of hydrogen. 

10th. The strips of platinum and gold are not polarised when they 
are immersed in a moist or warm state into oxygen possessed of this 
odour; nor are they polarised in this condition when exposed to a 
point from which tensional electricity is being discharged. 

M. Scheenbein, without pronouncing upon the nature of the 
odorous body in admixture with the oxygen proceeding from the 
positive electrode, gave to it the name of ozone, which has been 
generally adopted. 

In a second work upon the same subject,* M. Scheenbein arrived 
at the following conclusions :— 

Ist. Ozone is insoluble in water. It quickly destroys organic 
colours, ligneous and albuminous bodies, &c. ; 

2nd. Ozone changes sulphurous and nitrous acids into sulphuric 
and nitric acids. Ozonised atmospheric air, in presence of a strong 
base and of water, gives rise to a nitrate. 

3rd. Ozone attacks most metals; causing them to attain their 
maximum of oxidisation. 

4th. In a great number of cases ozone behaves exactly as the 
peroxides of lead, of manganese, and of silver. 

Sth. Ozone decomposes the iodide of potassium, liberating the 











* « Archives de I'Electricité,” 1845, t. v., pp. 11 and 337. 





iodine; a strip of starch-paper moistened with the iodide of potas- 
sium becomes blue upon contact with ozone. This reaction supplies 
an excellent means of the ce of the body. 

From all these facts M. concludes that ozone is an oxide 
of hydrogen containing more oxygen than the binoxide or oxygenated 
water. 

According to M. Scheenbein, considerable quantities of ozone are 
obtained from moist oxygen, or atmospheric air, in contact with 
phosphorus at a temperature of 20 deg. to 25 deg. The gas then 
acquires the odour and all the pe peg the oxygen evolved by 
the electrolysis of water, or of that which has been acted upon by @ 
succession of electric sparks. 

MM. De la Rive and Marignac* have specially studied the pheno- 
mena announced by M. Scheenbein. Their researches confirm the 
accuracy of most of his observations, and also contain several new 
facts. Thus :— 

The production of ozone during the electrolysation of water is 
completely independent of the presence of nitrogen; but to obtain 
ozonised oxygen the apparatus of decomposition must not be 
allowed to become heated. 

Dry air in contact with phosphorus does not produce ozone; the 
same is the case with pure nitrogen, oxygen, hydrogen, and carbonic 
acid. Ozone may be obtained by passing moist air over phosphorus; 
a mixture of oxygen and carbonic acid, or of oxygen and hydrogen, 
behaves absolutely as atmospheric air. 

Ozone is absorbed by metals. Spongy silver is oxidised in+ 
ozonised air. But in order that this reaction may be effected, the 
air must contain moisture. In dry ozonised air, silver, copper, and 
even zinc are not altered. 

The most remarkable results of the researches of MM. De la Rive 
and Marignac, are those they obtained by submitting air or oxygen 
to electric discharges. They have proved that— 

Ist. When air is submitted to a series of electrical discharges (it 
matters little whether the discharge is effected by a succession of 
sparks or by a continuous and invisible stream), ozone is developed. 

he experiment succeeds equally well with dry or with moist air. 

2nd. In pure carbonic acid, either dry or moist, no ozone is 
developed. A very small proportion of oxygen is suificient to occa- 
sion the production of ozone. 

3rd. Ozone is produced with the greatest facility in oxygen, per- 
fectly pure and dry, under the influence of the electric discharge. 
From these last facts MM. De la Rive and Marignac have concluded 
that, under certain circumstances, oxygen is susceptible of under- 
going a peculiar moditication which exalts its chemical affinities, 
and causes it to combine directly with bodies upon which, in its 
normal condition, it exerts no action. Thus ozone would be simply 


| oxygen in an allotropic state. M. Scheenbein appears himself to 


have adopted this view. 

The action of electricity in the production of ozone has been studied 
with much care by MM. E. Becquerel and Fremy.t They have 
successively studied the influence of the voltaic arc, the sparks of 
the induction apparatus, and the discharges of the electrical machine. 
Their results confirm those of MM. Schenbein, Marignac, and De la 
Rive, and prove that ozone is an oxidising agent possessed of great 
energy. Their memoir contains, moreover, new facts which may be 
made to elucidate this delicate question of electro chemistry. It 
results from their investigations that— 

1st. The voltaic are does not develope any sensible traces of ozone 
in the oxygen through which it passes. But this arc, carrying 
particles of minutely divided platinum, acts upon the gaseous 
admixtures, and combines directly oxygen with nitrogen, to form 
nitric acid; hydrogen with nitrogen, to form ammonia; and sul- 
phurous acid with oxygen, to form sulphuric acid. 

2nd. The sparks furnished by the induction apparatus of Ruhm- 
korff, act precisely as those of the electric machine, producing ozone 
in the oxygen through which they pass. 

3rd. It is not essential for the production of ozone that the sparks 
from the electrical machine should traverse the oxygen; it is sufli- 
cient that they should pass over the exterior of the tube containing 
the gas. The ozone in this case is the result of the electrolysation of 
oxygen ata distance or by influence. 

These facts, and more especially this last experiment, render 
evident that under the influence of the electric discharge the oxygen 
ae an allotropic state, in which its chemical properties are 
exalted. 

M. Banmert,{ in an important work upon this question, has sought 
to establish that there is an essential difference between the ozone 
which accompanies the oxygen disengaged at the surface of the 
positive electrode during the decomposition of water, and oxygen 
modified by the electric spark. In his opinion, the ozidising bods 
which accompanies the oxygen set free by electrolysis, is an oxide of 
hydrogen, with the formula HO; ; and to this alone would be 
applicable the term ozone. ‘The action of the electric spark would be 
simply to cause a portion of the oxygen to pass into an allotropic 
state, in which the gas has the property of reacting upon water 
and communicating to it a higher degree of oxidation, thus pro- 
ducing ozone HO;. This theory of M. Banmert, if it was adopted, 
would explain why oxygen, moditied by the electric spark, attacks 
metallic bodies only in presence of moisture. 

Lastly, M. Andoowa in a very remarkable work, has taken up 
the study of the constitution and the properties of ozone. His ex- 
periments establish beyond doubt that— 

1st. In the electrolysis of water no gaseous compound is formed 
having the formula HO;. 

2nd. Ozone, from whatever source it may be obtained, possesses 
the same properties and the same constitution: it is not a compound 
body, but simply oxygen in a particular or allotropic state. 

In concluding this history of ozone, we must here mention a fact 
of great importance in researches relating to the laws of intensity in 
voltaic currents. M. Meidinger has shown that the circumstances 
which favour the production of ozone during electrolysis also tend 
to the formation of oxygenated water. It is this body which is the 
cause of the inaccuracy of the indications of chemical voltamet 

M. Osann || has given his attention to the investigation of the 
properties of the hydrogen disengaged from the negative pole of the 
electric current. . His experiments tend to prove that, while oxygen 
may exist in the state of ozone, having its affinities greatly exalted, 
hydrogen obtained by electrolysis possesses a faculty of reduction 
far greater than that of hydrogen produced by ordinary methods. 








* “ Archives de l'Electricité,” 1845, t. v., p. 5. 

+ “ Annales de Chim. et de Phys.,” 3e série, 1852, t. xxxv., p. 62. 
t ‘‘ Annales de Chim. et de Phys.” 3e série, 1853, t. xxxix, p. 477. 
§ “* Annales de Chim. et de Phys.,” 3e sGrie, 1856, t. xlvii., p. 181. 
U * Bibliotheque Universelle de Genéve,” 1855, t. xxx., p. 336. 


SCOTTISH MATTERS. 

Durinc the last few days, Messrs. Blackwood and Gordon have 
launched from their building-yard, Cartvale, Paisley, a handsome 
new iron screw steamer of the following dimensions :—Length of keel 
and forerake, 125 ft.; breadth of beam, 18 ft.; depth of hold, 
Yft. lin. She is to be propelled by a pair of direct-acting inverted 
engines of 30-horse power. ‘The vessel went off the ways in fine 
style, and was named the Taptee, pro. tem. The Taptee has been 
purchased for a company in Bombay. She will be rigged as a two- 
masted schooner, and proceed to Bombay under canvas.—Another 
screw steamer has been launched from the yard of the Messrs. Scott, 
at Cartsdyke. Her measurement is 701 tons, o.m., 157 ft. long, 
27 ft. across the beam, and the depth of hold 16} ft. ‘The engine, 
which is on the direct-acting principle, will be equal to about 
80-horse power. The vessel is the property of an English firm, and 
is intended for foreign commerce. 

The Queen, iron steamer, is fitting out on the Clyde, and is to be 
placed on the station between Dumfries and Silloth, to ply twice a 
week in connection with the Silloth and Liverpool steamers, so as to 
afiord a regular sea route between Dumfries and Liverpool. 

The increase of traffic on the twelve principal railway lines in 
Scotland last week amounted to £1,358, as compared with the cor- 
responding period of 1858. The average receipts per mile were 
£AU 9s, 5d. against £39 4s. 5d. last year. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 
36. Epwarp Josepa Hueuss, -lane, London, ‘‘ Improvements in 
animal food, poultry, game, fish, fruit, and other similar sub- 
stances.”—A communication from Edouard Gorges, Paris.—Petition re- 
corded ist March, 1859. 

634. James Paumea, Sutton Coldfield, Warwickshire, “‘ A new or improved 
trap for catching animals, birds, and fishes.”— Petition recorded 12th 
March, 1858. 

. Asn, Great Bridport-street, Blandford-square, Middlesex 
ot, seaprovennents in the comstrastion of leks end latches.” : 
gham, Warwickshire, ‘‘ Improvements in 


668. James CLARK, Newton Heath, near Manchester, Lancashire, “ Im- 
—— in the manufacture of fabrics in which compounds containing 
rub! ” 


are used. 
670. Henry Bessemer, Queen-street-place, New Cannon-street, London, 
“7% in the facture of crank axles.”—Petitions recorded 





16th March, 1859. 
672. CousMAN Derates, Houndsditch, London, “Improvements in lamps.” 
674. Joux Hexry Jounson, Lincoln’s-inn-fiel London, “‘ Improvements 
in machinery or apparatus for folding and stitching shéets of paper.”—A 
communication from Messrs. Sulzberger and Graf, Fraunfeld, Switzerland. 
678. ANDREW GrorGs HuTcHINSON, West L “7 
ments for counteracting damp in bi 
March, 1859. i 
684, Witttam Bowers Taytor, Ballymena, Antrim, Ireland, “ Certain im- 
ts in, or applicable to, looms for weaving.” 
690. ROBERT Musuet, Coleford, Gloucestershire, ‘“‘A new or improved 
metallic alloy.” 





Y> ~ashire, pr 
." — Petitions recorded 17th 





" 692. ALBERT Louis TuIRIoN, Asche en Refail, Namur, Belgium, “ Improve- 


ments in water, wind, steam and hand mills.” 

604. Jonn WatLace Duncan, Grove-end-road, St. John’s-wood, and James 
Equinton AnpERSON Gwynne, Hanover-terrace, Regent’s Park, London, 
“ Impr its in, or cted with, apparatus for the generation, 

application, and condensation of steam, part of which apparatus or 
arrangements is applicable to other purposes.”—Petitions recorded 18th 
Ma 1859. 

696. WiLuiaM Bruce GINGELL, Corn-street, Bristol, “‘ Improvements in the 
form of metal bars used for the stiles, rails, heads, and sills of window 
sashes, casements, and other lights.” 

698. SamueL Stein, Chapel-place, Poultry, London, “ Manufacturing a 
resinous carton or pasteboard from vegetable matter, an improvement 
for roofing, ship sheathing, lining walls to prevent dampness, and other 
uses.” ms communication from Auguste Marie Chevalier, Avignon, 











France. 
702. James Howpen and ALEXANDER Morton, Glasgow, Lanarkshire, 
N.B., “ Improvements in app for obtaining and regulating motive 





wer. 
70%. WiLtutaM and SaMURL PicksTon#, Radcliffe Bridge, near Manchester, 
ire, ‘‘An improvement in stiffening, sizing, filling, or weighting 

textile fabrics.” E 

706. WILLIAM CoLBoORNE CAMBRIDGE, Bristol, Gloucestershire, ‘‘An improved 
construction of chain harrow.”—Petitions recorded 19th Marc), 185¥. 

708. ARNOULD Bavcg, Marchiennes, Nord, France, “ Maintaining graters 
mechanically.” i J 

710. Ropert Wairraker, Lennox Mill, Stirling, N.B., “ Improvements in the 
manufacture or construction of metallic roilers or cylinders and mandrils 

for printing.” 

712, Joeuru Roserts, Staley Bridge, Cheshire, ‘‘ Improvements ir packings 
for pistons.” 

714. Joseri BickErToN, Oldham, Lancashire, “‘ Improvements in opening 
and securing wiudow sashes.” 

716. WiuiaM Warne, JoHN AMERICUS FANSHAWE, JAMES ARCHIBALD 
Jacques, and THomas GaLpin, Tottenham, Middlesex, ‘“‘ An improved 
compound or preparation of materials for, and mode of covering and in- 
sulating wires or conductors used for telegraphic or electrical purposes.” — 
Petitions recorded 21st March, 1859. 

718. Guores Pierre ANTONE Lutz, Rue Ménars, Paris, ‘‘ An improvement 
in veils,” 

720. Pacirico TaGLtacozzo, Broad-street-buildings, London, ‘‘ An improve- 
ment on metallic pens.” 

724. Joun TAauBot Pitman, Gracechurch-street, London, “ Improvements 
in springs for railroad cars, and for other — communication 
from John I. Fields, Brooklyn, New York, U.S. a 

726. SAMUEL NewiINnGTON, Ridgway, Ticehurst, Sussex, “ Improvements in 
apparatus for distributing seeds and manure.” : 

728. WiutaM PickrorD WILKiNs, Ipswich, Suffolk, “‘ Improvements in the 
arrangements of valves, and in their application to steam engines.” 

732. Jacosus Tyssen, Rotterdam, Holland, ‘‘An improved apparatus for 
indicating the speed of ships and other vessels.” —/etitions recorded 22nd 
March, 1859. . 

735. SAMUEL ORAM, Fleet-street, London, ‘* Improvements in pipes or 
tubes for generating and superheating steam.’ 

736. WiLLIAM ApAMsoN, Wellington Quay, Newcastle-on-Tyne, “ Improve- 
ments in apparatus for a aren vessels.” 

737. SAMUEL CuarkE, Albany-street, Regent’s Park, London, “‘ Improve- 
ments in the manufacture of candles.” 

738. WiuL1AM Mippuesair, Grove-terrace, South Grove, Mile End, London, 
‘* Improvements in propelling vessels.”’ 

739. Joun Evans, Nash Mills, Hertfordshire, ‘‘ Improvements in the 
manufacture of paper.” : 

741. JEAN VANDEN HieLakkKER, Brussels, Belgium, ‘Improved apparatus 
for pressing or moulding artificial or patent fuel, fire-bricks, and similar 
articles,” 

742. Georez NeEaL, Great Charles-street, Birmingham, Warwickshire, 
“Certain improvements in apparatus or fittings connected with the 
burning of gas for regulating and ising its I Ly : 

743. WiLLiAM Dewany, Norfolk-street, Strand, London, ‘‘ Improvements in 
ploughs for tilling land.”—A communication from Lodner D. Phillips, 
Chicago, U.S. 

744. Joun’ Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 

D hi or for the facture of sheet tin.”"—A commu- 
nication from M. Masson, Paris. 

745. Pierre Pavut Bout, Paris, and HERMANN Reger, Cologne, “ Im- 
provements in steam boilers ‘and other furnaces.”—A comiunication 
from Antoine Speich, Strasbourg. 

746. Freveric TiLueTt, Banner-street, London, “ Improvements in machi- 
nery for cutting splints for matches.”—Petitions recorded 23rd March, 








1859. 

747. Wiu11am Garrortu and James Garrortu, Dukinfield, Cheshire, “‘ A 
certain improvement in metallic pistons.” sk . 
748. WituiaM Epwarp Witey, Great Hampton-street, Birmingham, War- 
wickshire, “‘ Improvements in the manufacture of hoxes or cases used for 

holding needles, pens, matches, pencils, and for other like purposes.” 

749. WiutiamM Epwarp WiLky, Great Hampton-street, Birmingham, War- 
wickshire, ‘New or improved instruments to be used in burning and 
supporting candles.” 

750. FREDERICK EpwaRp S#arp, Gloucester-terrace, Blackheath, Kent, 
“« Improvements in machinery for corking bottles.” E 

751. Epwarp Squire Tessutt, Leicester, “ Improvements in the manufac- 
ture of elastic fabrics.” : 

752. CHARLES SANDERSON, Sheffield, Yorkshire, ‘‘ Improvements in pre- 
paring, tempering, and covering, or coating thin strips or sheets of 


steel. 

753. Wiuitam Cuark, Chancery-lane, London, “‘A machine for separating 
oats from their husks or chaff."—A communication from Léon Jean 
Emile Dupont, Paris,—Petitions recorded 24th March, 1859. ; 

754. Hueu Riesy, Salford, Lancashire, ‘‘ Improvements in machiner¥ or 
apparatus for obtaining motive power, applicable to hoists, and all other 
purposes to which motive power can be applied.” 

755. Cuartes Cowper, Southampton-buildings, Chancery-lane, London, 
“Improvements in telegraphic cables.” -A communication from Robert 
Jefferson Bingham, Rue de la Rochefoucauld, Paris. Y 

756. RicuarD Bakgr, Liverpool, Lancashire, ‘‘ Improvements in chrono- 
meters, watches, and other time-keepers.” 

757. Joun Henry Jounson, Lincoln’s-inn-fields, London, *‘ Improvements 
in fire-arms.” —A communication from Francis H. Bell, Washington, 
Columbia, U.S. a 

758. WiuuIAM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in ovens for baking bread and other substances.”—A communication 
from Thomas Russell, New York. U.S. : § 

759. CuristorHer Hit, Chippenham Station, Great Western Railway, 
“Improvements in the permanent way of railways. 

760. Humpursy Houmpureys, sen., Buckingham, ‘An improvement in 
unhairing hides and skins, and in the manufacture of leather.”—Peti- 
tions recorded 25th March, 1859. . 

761. Gzoree Haseuting, Washington, Columbia, U.S., ‘‘ Improvements in 
the manufacture of small metallic chains."—A communication from 
Edwin H. Perry, Rhode Island, U8. ~ 

763. EulzaBeTH Steaxz, Manor Rise, Brixton, Surrey, “ An improved 
means or app for pr ing candles dropping or guttering. 

765. Mark Fintu, Sheffield, Yorkshire, ‘Impr in x for 
inding saws and flat plates of steel.”—A communication from E, T. 
Jones, Montreal. a : 
766. GeorGe Nay1or, Durnford-street, East Stoneh D , An 

for measuring and indicating the distance passed over or 
travelled by the same.” 

767. Joun CAMPBELL EVANS and Peter Soames, Morden Ironworks, East 
Greenwich, Kent, “Improvements in apparatus for superheating steam.” 

















768. MarrHew AnprRew Murr and James McIuwaam, Glasgow, Lanark- 
shire, N.B., “ Improvements in moulding or metals,” 

a «a Little Queen-street, Holborn, London, “ Improve- 

770. BanJamin Smita and CHaRtes Lavers Saurru, Corbet's-court, Spital- 
fields, London, “ Improvements in the ,preparation of certain colouring 
matter, applicable for dyeing or printing. 

771. Joseru CKLEY, 
wick, Lancashire, “ Impr y or 
woven fabrics.”— Petitions recorded 26th March, 1859. 

772. CHARLES James RicHARDSON, Kensington-square, Middlesex, ‘ Im- 

rovements in pe ee to be applied to chimneys or flues of buildings 

or preventing downdraught or return smoke, for their insuring upward 
ventilation, and for reducing the quantity of smoke or the blacks from the 
smoke — the atmosphere.” 

773. CHARLES FrepERIC VasseroT, Essex-street, Strand, London, “An 
improved diving apparatus.”—A communication from Philippe Bigard, 
Lyons, France. 

774. James Buckmvenam, Westmoreland House, Walworth Common, 
Surrey, “ Improvements in machinery or apparatus employed in drawing 
fibrous substances.” 

775, ALFRED VincENT Newton, Chancery-lane, London, ‘ An improved con- 
struction of furnace for reheating steel prep y to the hardening, 
tempering, or annealing process.”—A communication from Perry Green 
Gardiner, New York. 

76, ARCHIBALD TuRNER, Leicester, ‘‘ Improvements in the manufacture of 
elastic fabrics.” 

777. ALFRED VincENT Newton, Chancery-lane, London, “ Improved appa- 
ratus for retaining the oil or other fluid used for annealing, tempering, 
and hardening steel at an equable low temperature,”—A communication 
—_ Perry Green Gardiner, New York.—etitions recorded 28th March, 


ORLANDO a pe and Rosrrt Hutcutson, Hor- 


PP for printing 











Invention protected for Six Months by the Deposit of a Complete 
Specification, 
814. FReDERIC Puitippe AUGUSTR AUBURTIN, Gerard-street, Islington, 
London, “‘ An improved preparation of food for herbivorous animals.”— 
Deposited and recorded 1st April, 1859. 





Patents on which the Stamp Duty of £50 has been Paid. 
7s eos HALLIWELL, Bolton-le-Moors, Lancashire.—Dated 4th April, 


830. ARNOLD Morton, Wakefield, Yorkshire.—Dated 5th April, 1856. 

842. AkNoLD Moxton, Wakefield, Yorkshire.—Dated 7th April, 1858. 

852. Witttam Josep Curtis, Sebbon-street, Islington, London. — Dated 
8th April, 1856, . 

860. Georck FreperickK Morrew, Fleet-street, London. — Dated 9th 
April, 1856. 

874. JaMEs Masn, Manchester, I hire.—Dated 12th April, 1856. 

843. Wittiam Terry, Birmingham, Warwickshire.—Dated 7th April, 1856. 

884. Robert Richarpson, Great George-street, Westminster, London.— 
Dated 14th April, 1856. 

oa Barrans, New Cross, Deptford, Kent.—Dated 14th April, 





948. JAMES NasMyTH, Fatricroft, near Manchester, Lancashire, and 
HERBERT Minton, Stoke-upon-Trent, Staffordshire. — Dated 21st April, 


073. Wiuataw Pgacock Savage, Roxham, Norfolk, — Dated 23rd April, 
1 


892. LEONARD KaBERRY and AARON HorSEFIELD, Rochdale, Lancashire,— 
Dated 14th April, 1356. 


Notices to Proceed. 

2707. Groree Oates, Gatefield Works, Sheffield, Yorkshire, “ Improve- 
ments in the manufacture of scissors.”—A communication.—/etition re- 
corded 29th November, 1858. 

2725. Joze Luis, Welbeck-street, Cavendish-square, London, “A new rail- 
road witb continued supports splintered together without any wood being 
used.” A communication from Leon Barroux. 

2733, Joszru Cotyen, Leman-street, London, ‘‘ Improvements in machi- 
nery and apparatus for cutting and shaping staves and other parts of 
casks,” — Petitions recorded 30th Novener, 1858, 

2744. Henry Apcock, City-road, London, *‘ Improvements in furnaces and 
apparatus for annealing wire.” 

2745. Frevertck Warner, Jewin-street, London, Joun Dernysnire, 
Longton, Staffordshire, and ALBXANDER Mann, Little Britain, London, 
“ Animprovement in the manufacture of cocks or taps.” 

2747. HENRY Bessemer, Queen-street-place, New Cannon-strect, London, 
‘* Improvements in railway and other wheels and wheel tyres.” 

2748. SamMuEL NEwineton, Ticehurst, Sussex, ‘“‘ Improvements in agricul- 
tural implements.” 

2749. Ann Evizaneta Davis, Pulboro’-place, Harleyford-road, Vauxhall, 
and Ricuarp Wrieut, Grosvenor Park, Camberwell, Surrey, “ Improve- 
ments in the manufacture of colouring matter for spirits and other 
liquids.” — Petitions recorded 1st December, 1858. 

2759. Joun Bat.uiz, Vienna, Austria, ‘‘ Improvements in the construction 
of railway wheels.”—/etition recorded 2nd December, 1858. 

2765. SAMURL Peters, Rue de la Briche, St. Denis, near Paris, ‘‘ Improve- 
mentsin the manufacture of pipes and tubes, and in the apparatus 
employed therein.” Petition recorded 3rd December, 1858. 

2771. Joun Cameron, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
apparatus for the manufacture of sugar.” 

2772. Rosert Leeo, Ashby-street, Clerkenwell, London, ‘‘ A machine for 
combining the operation of compressing and cutting tobacco during the 
process of manufacture.” —/etitions recorded 4th December, 1858. 

2794. RicuarD ARCHIBALD Broomay, Fleet-street, London, “‘ Improve- 
ments in the manufacture of gloves."—A communication from Messrs. 
A. and L. Fontaine, Paris. 

2796. Epwarp WarTkKIN ScaLk, Merthyr Tydvil, Glamorganshire, South 
Wales, ‘‘ Improvements in railway and other brakes,”—Vetitions recorded 
6th December, 1858. 

2807. Stepugn WILLIAMS Pua@H, Nelson-square, Commercial-road, New 
Peckham, Surrey, ‘‘ Impr in obtaining and purifying naphtha, 

paraffine, and other oils, and also spirits,” —Petition recorded 7th December, 

1858. 

2820. Joun Barrow, jun., Manchester, L hire, *‘ Improvements in 
the treatment of coal gas, tar, and of the oils obtained by the distillation 
of the same, and for the application of subst btained thereby.” 

2822. Josepn Eccurs, Blackburn, Lancashire, ‘‘ Improvements in arrange- 
ments and machinery for preparing for manufacture, and for manufac- 
turing clay and other plastic earths into bricks, tiles, pipes, and other 
articles, formed of such materials ’ 

2827. Tuomas ALLEN, Clifton, Bristol, “Improvements in folding bed- 
steads.”” 

2828. Joun Witson, Wandsford, Northamptonshire, “‘ Improvements in 
machinery for tilling and cultivating land.— Petitions recorded 9th Decem‘er, 














2849. ALEXANDER RouLason, Birmingham, Warwickshire, ‘‘ Improvements 
in the manufacture of waterproof tissues, and in applying such water- 
proof material to woven fabrics and manufactured fibrous goods.” —Peti- 
tion recordvd 11th December, 1858. 

2855. RICHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ Improvements 
in twisting and otherwise operating upon threads, twine, or cords, and in 
apparatus for performing the same.”—A communication from Messrs. 
Edmond Empis and Co., Wazemines, near Lille, France,— Petition recorded 
13th December, 1858. 

2863. GrorGe WILLIAMS Baker, Park Farm, Woburn, Bedfordshire, ‘“ An 
improved construction of manger fastening.” 

2864. RICHARD ARCHIBALD Brooman, Fieet-street, London, “‘ An improve- 
ment in transmitting electric telegraph signals.”—A communication from 
T. A. M. Sortais, Lisieux, France. /etitions recorded 14th Decemver, 1858. 

2-69. Henry Baiposs, Bridgewater, Somersetshire, ‘‘ Improvements in the 
means of working brakes on carriages on railways.” 

2872. AtrReD VINCENT Newton, Chancery-lane, London, “ An improved 
arrang to jensing apparatus.”—A communication, 

2873. Joun BuLLoven, Blackburn, Lancashire, ‘‘ Improvements in looms.” 
— Petitions recorded 15th Dece nber, 1858. 

2880, Ropert WILsoN, sen., and Ropert Witson, jun., Livesey-street, 
Manchester, L hire, ‘‘Certain improvements in the preparation of 
leather, in combination with india-rubber and other materials,” for the 
manufacturing of hose pipes, and other purposes where leather is required 
to be impervious to water, steam, or frost.” —Petition recorded 16th Decem- 
ber, |858. 

2961. CLAUDE MAMES AuGusTIN Manioy, Paris, “‘ An improved box or case 
for containing and preserving sensitive photographic paper, called 
* Marion’s Box.'”—Petitim recorded 27th December, 1858. 

2972. Wittiam Haworti and Wituiam: Barker, Todmorden, Yorkshire, 
“‘ Improvements in the top clearers of machines for spinning.” 

2977. Tuomas PickrorD, Mark-lane, London, ‘‘ Improvements in the pre- 
paration and manufacture of manure.”—/etitions recorded 29th December, 
1858. 

55. George Kennepy Gevewin, London, “ Regulating gas burners, which 
he calls the ‘ Universal Gas Burners’ Regulator.’ ”—/etidion recorded 7th 
January, 1859. 

64. Freperick VERSMANN and ALPHoys OprenuEmM, Bury-court, St. Mary- 
axe, London, “‘ Imp in the treat t of various substances by 

which to render the same uninflammable.”— Petition recorded 8th January, 

1859. 











80. CHARLES MIDDLETON Kernot, Gloucester House, West Cowes, Isle of 
Wight, Southampton, ** Imp: t in purifying and decolourising 
paraffine, and rendering the same white, , and sweet.” 








88. FREDERICK VERSMANN and ALPHONS OPPENHEIM, Bury-court, St, Mary- 
axe, London, “‘ Improvements in rendering fabrics and substances non- 
inflammable.”— Petitions recorded 11th room ng 1859, 

222. Henry Owsn, Portswood, pton, 
in stockings.”— Petition recorded 24h January, 1859. 

518. Freperick WeeKes, Bolney, Sussex, “The treatment of certain 

— et ee nan 26th February, 1859. 

. Davip Joy, » Yor ‘ben | engines 
— meters.” mprovements in hydraulic 

645. Cuarues Henry Hurst, Victoria-terrace, Royal-road, Kennington 

{ Park, Surrey, “ An improved wrench or qpanner."— Petitions recorded 14th 
March, 1859. 

694. JouN WaLLace Duncan, Grove-end-road, St. John's Wood, and James 
EGLINTON ANDERSON Gwynne, Hanover-terrace, Regent's Park, London, 
bed Improvements in, or inected with, apy for the generation, 

pplication, and of steam, part of which apparatus or 


" Hashi, 


> PP to other _ ; 
‘March, 1859. purposes.”—Petition recorded 18th 


707. WitttamM Hacortt, Sherborne, Dorsetshire, “ An improved method of 
treating metals and other materials to increase their strength.” 

710. Kopert Warrraker, Lennox Mill, Stirling, N.B., “Improvements in 
the manufacture or construction of metallic rollers or cylinders and 
mandrils for printing.” 

716. WiuiaM Warne, JonN Americus FANsHAwe, JAMES ARCHIBALD 
Jacqugs, and Tuomas GaLrin, Tottenham, Middlesex, “ An improved 
a pe or es ree of a for, and mode of covering and insu- 
ating wires or conductors v for telegraphic or electrical purposes.”— 
Petitions recorded 21st March, 1859, : 283 

787. SamueL Cuarke, Albany-street, Regent’s Park, London, “ Improve- 
—_ in the manufacture of candles,”—Petition recorded 23rd ‘March, 











747. WiuttaM GaRFortTH and James Garrortu, Dukinfield, Cheshire, “ A 
me improvement in metallic pistons,”—Petition recorded 24th March, 

761. Grones Hasevtine, King-street, London, “ Improvements in 
the manufacture of small metallic chains."—A communication from 
Edwin H. Perry, Rhode Island, U.S.—/etition recorded 26th March, 1859. 

780, WILLIAM Mossman, Cumming-street, Pentonville, Clerkenwell, London, 
“Tmpr ts in hi applied to embossing or cutting presses 
for the better and more expeditious manner of turing or i 
cut-out and embossed work, in paper, leather, parchment, cloth, foil, and 
other material.”—/etition recorded 29th March, 1859. 











: And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Oilice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued, 


List of Specifications published during the week ending 
8th April, 1859. 

1984, 1s, 10d, ; 1985, 7d.; 1988, 5d.; 1989, 21d. ; 1990, 5d. ; 1901, 8d. 3 
1992, 3d. ; 1993, 1s. 8d. ; 1904, 7d. ; 1095, 10d. ; 1996, 3d. ; 1997, 5d. ; 1908» 
2s. ; 1099, 6d. ;°2000, 10d. ; 2001, 2s. Sd. ; 2002, Sd. ; 2008, 7d. ; 2005, tid. 3 
2006, 9d. ; 2008, 7d. ; 2009, Sd. ; 2010, 10d. ; 2011, 3d. ; 2012, Bd. ; 2014, Td. + 
2015, 5d. ; 2017, 10d. ; 2018, 3d. ; 2019, 5d.; 2020, 6d.; 2021, 3d, ; 2023, 5d.> 
2024, 10d. ; 2027, 7d. ; 2029, 3d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 

2174. See Class 10. 

2199. A. V. Newron, Chancery-lane, London, “ Governor for marine and other 
engines.”—A communication, — Dated 2nd October, 1858. 

This improved governor consists of a small steam engine working inde- 
pendently of the engine whose speed is to be governed, and applied so as to 
drive certain mechanism which offers an unvarying resistance to its motion, 
and is combined with mechanism driven by the engine to be governed, the 
whole of the mechanism being so combined as to work a regulating valve, 
which controls the supply of steam to the last-named engine.—Not proceeded 
with, 

2202. L. A. NonMaANDY, jun., Judd-street, London, *‘ Apparatus for the pre- 
vention of boilers exploding from « deficiency of water."-- Dated 4th 
October, 1858. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

2210, M. Henry, Fleet-street, London, ‘* Working steam expansivey.”—A com- 
munication.” —Dated 5th October, 1858. 

This invention consists of certain improved means or arrangements ap- 
plicable to steam engines for working steam expansively. According to 
these improvements separate siide valves are employed for effecting the 
induction and eduction of the steam, instead of employing the same valve 
for both purposes, which separate valves have such gear or appliances, and 
are so arranged and acted on, that they may be regulated independently of 
each other, and the induetion may thus be controlied, regulated, or varied, 
without interfering with the regulation of the eduction, and vice versa. For 
this purpose these independent slide valves may be so contrived as to act 
directly against the cylinder ports, and for working them a double link, on 
Stephenson's link-motion principle, may be employed. By these moans 
steam may be admitted into the cylinder by one slide valve contrivance, or 
double valve on each side alternately, and exhausted by a distinct and 
separately adjustable slide valves, both valves being so arranged that a 
may act in suitable combination, but yet so that each may be moved, ad- 
justed, or regulated, independently of the other, whereby steam may be 
effectively applied expansively, and expansion varied as desired. In one 
arrangement a double link is employed, or two links so connected that they 
may be worked together as a single link when actuated by the eccentric 
rods as usual, one for the forward and one for the backing motion. Toa 
slide block in each link is attached a valve rod, each valve rod being con- 
nected with a slide valve, that is to say, one with a valve for the eduction, 
and the other with a valve for the inlet, the eduction valve being like an 
ordinary slide, with sufficient lap not to uncover the steam ports, while the 
inlet or steam valve consists of two parts or valve plates acting agaiust a 
steam port. Each slide—viz., that for the exhaust and that for the induc- 
tion—is also separately acted on by a reversing lever, serving also to vary 
expansion, such levers being so arranged that they may be worked separately 
or together as required. 

2218. G. Hepreu., Newcastle-on-Tyne, *‘ Boilers, furnaces, and flues.” —Dated 
6th October, 1858. 

The inventor proposes to have one boiler, which he calls the steam-gene- 
rating boiler, and another completely enveloping or encasing the former, 
which he calls the heating boiler. His arrangement is, therefore, to have the 
inner or steam generating boiler heated by contact with the water and steam 
in the outer boiler, which in its turn is heated by means of peculiarly 
arranged furnaces.—Not proceeded with. 

2220. M. Haryett, Pimlico, “ Preventing incrustation in steam boilers.”—A 
communication. —Dated 6th October, 1858. 

This invention consists in introducing oil or oleaginous matter of any 
kind in a liquid state into the interior of steam boilers or generators, 
whereby the incrustation, so injurious to boilers, is effectually prevented, 
2233. E. R. Hanpcock, Pall Mall, ** Machinery applicable to engines to be 

worked by steam and other motive power.”—D ted Tth October, 1858, 

This invention is said to consist in changing a rectilinear into a circular 
motion without dispensing with the crank action or its use.—Not proceeded 
with, 








Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 

2186. J. T. P. Newson and T. Smitu, Fenchurch-street, and J. Brown 

Tallit-street, Mile-end, “ Lifting and lowering ships’ anchors.”— Dated 
lat October, 1858. 
In lieu of a windlass or capstan with stoppers, bitts, and rollers now in 
use in vessels, the patentees substitute a bevel or spur-wheel for each 

fixed vertically in openings made in either the upper or main deck, and 

worked with one or more pinions with a connecting-rod or shaft if required, 

the handle or lever-rod being worked on ~ My of the deck, By 
arranging this handle or lever-rod as a socket- or a moveable 

head (of smaller size and lighter weight than is necessary by the 

construction of capstan gear) for working each us, it can be 

rom out of its place on deck, and when not required the deck is dis- 

neumbered, and the socket holes into which the socket-bars or capstan 
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heads may be fitted with flap covers or Upon rotary 
motion being given to the socket-bars oF capetan yer we 


connected with and rotating a suitable 


-barrel or pulley bel to its respective line of chain cable. Over 
ms n > to and from the hawse-hole, and is con- 


anchor the chain-cable falls into the chain-locker. 
over the wheel-barrel or drum is held link a in suitable notches cast 
in the bottom and sides thereof, and a ratchet-wheel may be fitted to the 
side of the chain-wheel or barrel, and palls fitted to face thereinto, so as to 
resist the tendency to overhaul which the chain may from sudden strain 
coming upon it put upon the chain-wheel or barrel and its gearing. A 
friction-lever and brake is added for the purpose of lowering-out the chain 
or easing-off, and where it is not convenient to add a separate friction-wheel 
or drum and a friction-strap or band, a lever having a curved termination 
partially to surround and press against the spur-wheel or the periphery of 
the in-wheel or barrel may be substituted, and such brake may be worked 
from the deck by means of a moveable lever or socket-handle or ae ged 


the “bush” or support in which the spindles revolve, the improvement 

effected by steadying the spindle from the outside of the bush, by 

the “bobbin braid” to an inner revolving bush, either by screws 

at the top or otherwise, lea sufficient space between the outer and inner 
bush to prevent any friction of contact. 

2214. J. Mines, Cross Hills, near Leeds, ‘‘ Weaving.”—Dated 5th October, 

1858. 
This invention relates to a former one a by E. Heywood. The 


present improvements consist in combining the use of jacquard or perforated 
cards or late of pins or pegs with such description of looms, in order that 


such looms caused to work for any desired length of time to pro- 
duce cross wea , and then, by reason of the perforated cards, or chain 
or to the character of weavings produced, and to bine the 





pegs, tu change d, 
working of the loom for such change of weavings of any desired length of 
time ; then again to change back to the weaving of cross weaving, and so 
on, according to design, the perforated cards or pattern surfaces being 
suitably arranged to produce the extent of cross weavings and other 
weaving which shall be produced in i The “take up” of the 
looms is arranged in such manner that when the looms are working to 

d cross weavi the speed of the “‘ take up” shall be greater than 








The a tus is secured by carlings and coamings of sufficient rs 
the r part of the carlings the patent xa Pp to hold the catch 
as additional security to the vessel when riding at anchor. 

2196. B. SAMUELSON, Banbury, ‘‘ Wheels.”—Dated 2nd October, 1858. 

The patentee claims, Firstly, the construction of wheels to be used on 

common roads with bent wrought iron or steel spokes of hollow section, so 
laced that when the wheel is complete the flat or convex external part of 
spoke shall be next to the tyre, and the opposite hollow or concave part 
shall be toward the nave, the hollow form pr ng stiffness, and its position 
facility for riveting, and spave for rivets 0! good size. Secondly, varying 
the angles of the spokes to the centre of axle by means of regulating 
pieces attached to the moulding-box, in which the nave is run upon the 
spokes. Thirdly, the application of steel or steeled tyres to common-road 
carriage wheels of this seals or any other construction. Fourthly, the 
use of tyres which are hollow towards the nave, in connection with wrought 
iron or steel spokes ; the stiffness of the wheel being, in this case, derived 
chiefly from the tyre itself, so that the form of the spokes is less material 
than when a tyre of the ordinary form is used. 
2205. F. Treviraicr, Penzance, “ Applying sails and keels to boats and 
vessels.” — Dated 4th October, 1858. 

The patentee constructs the sails of ships or vessels of strips or narrow 
bands of thin sheet metal, which he combines together by means of chains 
or wire ropes stretched between yards or booms, and for fore and aft sails 
the strips or narrow bands of sheet metal may be arranged in an upright 
position, and connected by means of chains or wire ropes, 80 as to wind 
round 4 revolving mast. In applying keels to boats or vessels fixed tubes 
are used at intervals, parallel with the centre or keel of flat-bottomed 
boats or vessels. Through these tubes chains or cords are passed, to which 
the keels are attached, and other cords or chains pass over the sides of the 
vessels which are also attached to the keels, and by which the keels may be 
lifted into the vessel, or be brought to act as lee-boards. 

2221, C. Hina, Chippenham, “‘ Apparatus for upholding the windows of omni- 
buses and other c.rriages.”—Dated 6th October, 1858. 

The patentee applies a raised footpath or platform from end to end of an 
omnibus, the space below such footpath or platform being open or clear for 
the feet of the passengers occupying seats. The platform or footpath is 
supported from below by light iron brackets or stands. _ By these means 
passengers muy pass freely in and out of an omnibus without the other 
passengers being liable to have their feet stepped on. In order that the 
window of an omnibus or of any other form of carriage may be upheld in 
any desired position, a strap is fixed thereto at its lower end as heretofore, 
This strap passes over a roller and under an eccentric which turns on suit- 
able necks or axes. This eccentric is grooved or roughed where it comes in 
contact with the upper surface of the strap, so that the weight of the 
window when partly raised will by drawing on the eccentric surface cause it 
to press the strap strongly between its surface and the surface of the roller 
below, and thus securely uphold the window. In order to relieve the strap 
from the pressure from the roughened or grooved surface of the eccentric 
roller there is a projection or handle in such eccentric roller or on its axis, 
by moving which the eccentric surface is raised off or partially over the 
strap, and thus by removing the pressure from the strap the window is 
allowed to descend to any distance required. 


2227. C. H. Tournnam, Dalston, ‘‘ Application of certain mechanical arrange 
ments to be adapted to the wheels of locomotives carriages, and other 
vehicles for facilitating their traction or draught "—Dated 7th October, 1858, 

This invention consists of a peculiarly constructed ring which can be 
slipped over the tyre of the ordinary wheels of vehicles of every description, 
and is retained in its situation by being channelled so that the carriage 
wheel can work therein, and while itself rotating will rotate the external 
ring, which thus becomes a kind of annular railway or tramway for the 
several wheels of vehicles thus provided to travel upon, 








Ciass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2190. J. Preston, Nottingham, ‘‘ Looped fabrics.” —Dated 1st October, 1858. 

According to this invention the lower guide bar has as many guides as 
there are needles, and it is caused constantly to lap over one needle first in 
one direction and then in the other. There are no hooks or instruments 
used for taking up the yarns of this bar, and in this respect it differs from 
the invention for which letters patent have been already granted to the 
patentee. The upper guide bar has as many guides as there are needles, 
and this guide bar is capable of being shogged or moved to and fro under 
two, three, or more needles, and to Jap on one needle, The lappings of 
these yarns or threads are in the same direction as those carried by the 
lower «ruide bar. The work is what is called “lap and press.” Another 
improvement consists in arranging the lower guide bar to be shogged or 
moved to the extent of two needles, and the guides are caused to lap first 
on one of such two needles at one course and then on the other needle for 
the next course. The work is knocked over after the lapping of the yarns 
on the needles by the lower guide bar. The upper guide bar is arranged to 
move or shog to the extent of three, four, or more needles, passing by pre- 
ference under three and over one, the lapping each course also being by 
preference in the same direction as the lapping of the yarns of the lower 
guide bar. The upper guide bar laps its yarns or threads next after knock- 
ing over the work. ‘The yarns or threads used in the above improvements 
may be plain, dyed, or parti-coloured. Another improvement consists in 
combining the use of printed or parti-coloured yarns or threads in knitting 
machines with the use of points to take off and change the loops from some 
of the needles to other of the needles of the machine or frame, by which 
very improved knit fabrics are produced, 

2194. W. Brieriry, Cleckheaton, ‘“ Looms for weaving carpets and other 
JSabrics.” — Dated 2nd October, 1853. 

This invention relates chiefly to the weaving of Scotch carpets by power, 
but may be adapted to other weavings, and consists in so combining, 
arranging, and applying mechanism or apparatus in connection with a 
jacquard-machine as to render such looms self-acting in the production of 
the various figures or designs required in such fabrics, A series of rising 
and falling or other change shuttle-boxes are employed at each end of the 
lathe or “ going part,” the number of such boxes corresponding with, or 
suitable for, the various colours or changes of weft required. Tappets or 
cam-wheels having different elevations or lifts corresponding with the 
number of boxes employed are applied at each end of the lathe, or to each 
series of boxes affixed on a shaft which receives motion from the crank- 
shaft of the loom for operating the said shuttle-boxes. The picking tappets 
are affixed on the crank-shaft, and are put in or out of gear or contact with 
their respective pick-levers, as may he required by means of suitably 
formed cams affixed on the tappet shaft, which operate levers at proper 
times, so as either to cause a pick to be made alternately from each side, 
or twice from one side and once from the other, or in any other determinate 
order that may be required to suit the pattern or design of the fabric. The 
shed is also raised, or the warp opened, by means of a cam or cams affixed 
on the crank-shaft, so as to be operated thereby, and which act alternately 
upon levers and rods for working the jecquard-machine., 

2204. M. VAN Peteauem, Ghent, “ Looms.”— Dated 4th October, 1858. 

This invention relates to a novel arrangement of the parts of looms for 
weaving figured fabrics, whereby the operation of reading off the pattern 
to be woven may be effected automatically in the loom itself during the 
process of weaving, instead of being performed in a separate machine as is 
now the case. For this purpose the pattern to be woven is painted or 
printed upon a sheet of wire gauze or perforated metal with some substance 
of sufficient consistency to resist the push of a set of needles with which the 
meshes are successively brought into contact as it is caused to travel 
onwards, These needles are made to act upon a set of rocking levers, whose 
other extremities are connected with the warps. It will therefore be under- 
stood that, as the needles are presented to the wire gauze, those needles 
which do not come into contact with the pattern will pass through the 
meshes and remain inoperative, whilst those needles which do come into 
contact with the pattern will be thereby prevented from passing through 
the meshes, and will, by acting on their respective rocking levers, act upon 
and raise those warps requi to form the pattern, as will be very easily 
understood.—Not proceeded with. 


2206. J. Minus, Manchester, ‘‘ Apparatus for roving, slubbing, or spinning 
cotton and. other fibrous materials.”—Dated 5th October, 1858. 

This invention applies to that description of machinery which in the 

cotton or other such manufacture pmcper « “roving frames” and ‘* —s 


frames,” which machines (when used for flax) are sometimes call 
spinning frames, and consists in a novel arrangement and construction of 





when making to produce other weavings, so that more picks of weft may 

be thrown in when not making cross weavings. And such changes in the 

** take up” come into action by the working of the looms at the times when 

the classes of weavings are changed.—Not proceeded with. ‘ 

2216. M. Jacopy and F. R. Ensor, Nottingham, ‘* Manufacture of bobbin 
net, or twist lace, and other fabrics made in twist lace machines.” —Dated 
5th October, 1858. 

This invention is applicable, First, in the manufacture of breadths of 
twist lace and other fabrics with scolloped edges; and, Secondly, the 
invention is applicable when making breadths of twist lace with pure 
edges. For these purposes, in order to make scolloped edges to breadths of 
fabrics made in twist lace machines, the carriage threads, which go to make 
the scollops, are arranged to work in such manner as that they may, as the 
width of work decreases when making scollops, be progressively moved 
towards the opposite selvages of the breadth, and work in the other parts 
of the work, or be otherwise employed ; and again, as the width of the 
work increases in making a scollop, the carriage threads, which go to make 
the scollops, are progressively brought into the scollops, and so that when 
making the widest work the carriages are ranged to act with their warp 
threads as a single tier of carriages regularly spaced with their warp 
threads. Different descriptions of twist lace machines may be used in 
carrying out the invention, but the patentees prefer, for the manufacture of 
some descriptions of fabrics, to employ for this purpose what are well known 
as the double tier fluted roller locker machines, variously modified to suit 
the purpose 
2219. G. Conner, Halifax, Yorkshire, “‘ Winding machines.” — Dated 6th 

October, 1858. 

The object of this invention is to obtain a uniform speed to the yarn or 
thread in laying it on to the bobbins, pins, or such like forms. For this 
purpose the patentee gives a varying speed to the driving cylinder or 
cylinders of such machines, in place of a uniform one, as has heretofore 
been the case, to drive such cylinder or cylinders faster when the yarn or 
thread is being wound on to the smaller part of the required form, and 
slower when being wound on to the larger part. According to one arrange- 
ment he employs a pair of cones parallel the one to the other, with the 
larger end of one opposite the smaller end of the other. He places the 
driving drum or pulley, which receives motion from the steam engine or 
other power, on a separate shaft, in place of, as heretofore, on the axis of 
the main driving cylinder. On to this separate shaft is also placed one of 
the cones, which, by means of a belt or strap, drives the other cone, which 
is fixed on to the shaft of the main driving cylinder, to which it gives 
motion. The belt or strap connecting the two cones is capable of being 
slided thereon, so as to regulate their speed, and consequently that of the 
driving cylinder as required. The traverse motion to the strap or belt is 
governed by a fork connected by levers to the copping rail or other of the 
parts of the winding machine for effecting the traverse of the yarn on the 
bobbins or spools. According to another arrangement he employs eccentric 
gear for giving the desired varying motion to the main cylinder, and in this 
case also he places the drum or pulley for giving motion to the main 
cylinder from a steam engine or other suitable power on a separate shaft, 
and communicates motion from this separate shaft to that of the main 
driving cylinder by a pair of eccentrically formed tooth wheels gearing into 
each other, and timed to give the varying speed referred to. 

2224. D. Satrercoop and R. W. Smitu, Nottingham, “ Looped fabrics.”— 
Dated 6th October, 1358. 

This invention has for its object the construction of straight hosiery 
frames for making plain and ribbed selvage work, whereby more speed in 
working is obtained than heretofore, and the frame is less costly, and less 
liable to get out of order than the ordinary hosiery frames. In carrying 
out this invention the patentees use rotary motion, as is now usually done, 
to give movement tothe machinery. The needle bar is made moveable, and 
works in connection with a moveable bar carrying hooks, each needle in the 
needle bar going between each hook on the hook bar, thus in work causing 
the hooks to act as sinkers. The presser bar is also moveable, and has wire 
instruments acting as pressers, one to each needle, The moveable needle 
bar, hook bar and presser instruments act instead of the fixed needle bar, 
sinkers, and sinker bar, jacks and jack bar, presser bar, and slee and springs 
of the ordinary hosiery frame. Instead of using jacks and jack sinkers to 
form the loops, the patentees employ loop wheels, one fixed on each side of 
the thread carrier, and so arranged that one wheel is thrown out of work 
at each end of the frame, the other being at the same time brought into 
operation, One wheel works from the right hand end of the frame to the 
left hand end, and the other works from the left hand end of the frame to 
the right hand end. In making ribbed work ribbed needles are fixed on the 
hook bar instead of hooks. The other working parts of an ordinary frame 
are modified in their action to suit the arrangements hereinbefore mentioned. 
2230. D. Naytor, Stockport, ‘* Looms for, weaving carpets, de., and the 

methods of manufacturing the same.”—Dated 7th October, 1858. 

Firstly, these improvements consist in employing in connection with the 
jacquard apparatus a series of shuttle boxes at each end of the slay or lathe, 
which are governed in their motions by means of suitable hooks acted upon 
by the cards. secondly, in a double weft motion, the forks of which are 
near each end of the reed, and placed at right angles with the slay or lathe. 
In the absence of weft the forks fall through slots in the lathe, and cause 
the stoppage of the loom, unless prevented by means of a hook and pattern 
card, which prevention alternately takes place when the loom is working. 
Thirdly, in forming the picking shafts of two or more parts, which can be 
disconnected as required by means of hooks and pattern cards, thus making 
the pickers perfectly independent cf each other, and providing the means of 
allowing one to be stationary while the other is working, or putting them 
both out of gear when the pattern is adjusted. Fourthly, in employing 
edging levers with projections above and below for the purpose of guiding 
the wefts and regulating the selvages of the cloth, the said levers being 
governed in their action by hooks and pattern cards Fifthly, in attaching 
to the stop-rod certain inclined or cam-formed levers which act against studs 
or rollers in order to prevent any pressure on the swells at the time of pick- 
ing. Sixthly, in causing the catch of the ratchet-wheel to be lifted off by 
means of a hook and cards, or connecting it with the stopping apparatus, so 
that the pattern of the cloth or carpet may be varied, or the ratchet-wheel 
stopped when separate motion is required either for the loom or jacquard 
apparatus. Seventhly, in employing wires, cords or strips of any suitable 
materials for preventing the numerous threads of weft from entanglement, 
in making grooves in the jacquard cylinder a:.d placing in them bands of 
gut or other material connected to elastic bands or springs, in order to 
obtain the certainty of throwing off the card when it has done its work; 
and also in furnishing each shuttle with one or more extra drag pins, and 
delivering the yarn at the bottom instead of through an eyelet in the side. 
Eighthly, in forming an improved texture of cloth or carpet by picking one 
pick of ground and one pick of colour, both of which are governed by two 
cards, another card being employed fur the purpose of raising the shed of the 
warp in two equal heads, so as to be able to throw a pick of wadding, yarn, 
or other material between the two cloths, and thus bind them together. 


a 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2193. L. D. OWEN, Tottenham-court-road, “ Ploughs for digging up potatoes 
and for other purposes.” —A communication. ~ Dated 2nu October, 1858. 

These improvements consist in having the support or standard of the 
beam of the plough shaped so as to form a coulter, with a pointed or other 
conveniently-shaped foot, and on or to the point or front part of such foot 
the share is fixed by screws or other convenient means, and on or to the 
back part of the foot which usually forms the mould-plate or board-prongs 
or arms are fixed or placed in a kind of conical form at a convenient 
distance apart the centre prong or arm, or that which is the top from the 
ground is supported by or on a projection on the standard made or cast 
thereon for the purpose, and is fastened to the standard or to the mould or 
frame-plate as may be desired. In some cases rollers are conveniently fixed 
under or at the end of the prongs or arms to remove the mould which may 
accumulate on the prongs or arms or mould-plate, and in some cases an 
additional coulter is placed in front or in advance of the standard; and in 
some cases also an additional share is placed above or in advance of that 
apeongd mentioned, to act more conveniently on the surface of the ground. 
nh some cases the share mould-plate aud prongs are in one piece. The 
standard and other parts may be of wrought iron or other suitable metal or 
rial. The ploughs constructei according to the principle of this in- 
vention will be found of great advantage in dusing up potatoes, but they 
may also be used for turning over or breaking up ground. These improve- 

ments may be applied to wheel and swing ploughs.— Not proceeded with. 


| projectile, in which 





Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, $c. 
2212. G. Haminton, and W. H. Nasu, St. Martin’s-le-Grand, London 
* Tm 3 in locks.” —Dated 5th » 1858. 

According to one of this invention a lock is constructed of two or 
more dises, which turn around a common cen’ and a portion of the 
circumference of each of the discs projects beyond the frame or case of the 
lock and serves asa bolt. A portion of the circumference of each of the 
discs is cut away, so that the discs may be all turned round into such a 
position that no portion of them Lars grey behind the frame, and when they 


a distance from each other, so that the payee of each of the discs 
which projects beyond the frame when the lock is locked may fit into slots 
cut in the striking-plate or piece into which a bolt is ordinarily shot. 
Between the discs there are friction-plates, which k the discs in any 
position in which they may be placed. A portion of por 4 of the discs is cut 
away at the centre, and projections on a key enter the spaces so formed, 
which projections act on the discs and move them round into such a position 


that no portion of their circumference projects beyond the frame when the - 


key is turned into a certain position. 





Ciass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Impli 
or Jor Defences, Gun Carriages, &c. 
2211. J. H. Brown, Romsey, “‘ Projectiles.” —Dated 5th October, 1858. 

In the manufacture of projectiles, the forward ends of which are conical 
or tapering, a conical or tapering internal passage is formed in each 
passage is made one, two, or more spiral internal 
projecting threads. ‘These balis or projectiles have no surrounding 
grooves to receive the lubricating matters, but in place thereof two 
thin discs, by preference of metal, are used to each projectile, one 
against the base or hinder end of a projectile, and the other a short 
distance away therefrom. Between these discs the lubricating matters 
are placed, and over these, and also over the end of the projectile, 
es 4 of properly prepared paper or of properly prepared animal skin is 
used. Itis not essential that the conical or tapering end of a ball or pro- 
jectile should be removed in making the hollow passage ; on the contrary, 
two, three, or more holes may be made beyond the pointed end, such holes 
inclining to the central axis of the ball or projectile, and constituting a con- 
tinuation of the spiral grooves or the interior of the conical hollow of the 
projectile. 

2213. J. H.. Brown, Romsey, “‘ Cartridges.”—Dated 5th October, 1858. 

In this invention cases are made of a slighiy conical form, of paper, or of 
the skins of animals reduced to pulp, or o1 other suitable material, so as to 
be shaped into thin tubes on suitable forms or shapes. The diameter of the 
lower part of the tubes is made to agree with the bore of the guns in which 
the charges of the cartridges are to be used. The tubular cases are of such 
strength as to admit of the contents being forced through by a ramrod into 
the gun or fire-arm, when the lower end of the cartridge is introduced into 
the muzzle of a gun or fire-arm, and the inside of the muzzles of the 
fire-arms are to be cut away so as to form a shoulder to receive the ends of 
the cartridges ; or the cartridges are to be formed at their lower ends suit- 
able to tit on the end of the barrel of a gun or firearm. When making 
the above cases for cartridges it 1s desirable to apply a lining of skin, paper, 
thin metal, or other suitabie material, in such manner that the lining may 
lap over the upper edges of the outer cases, or be otherwise fastened thereto, 
and so that near the lower edges or ends of the outer cases the lining or 
inner case may be so compressed or brought together as to close upon and 
secure the charge of powder. The balls or projectiles are placed in the 
upper ends of tne lining or inner eases upon the powder, where they fit 
tightly, but readily admit of being forced inwards by the ramrod. When 
the ramrod presses a ball into its case, it opens the closed end of the linng 
or inner case, and the powder and ball are forced into the barrel free from 
the case and lining. The conical balls have, a» heretofore, a groove around 
them to receive lubricating materials, and such groove is covered over by a 
cap of paper prepared to resist the passage of the lubricating material 
should it melt ; or caps of the animal matter above described for the cases 
may be used in the piace of paper caps. 





ts of War 





Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2185. W. BLAKE, Harley-street, Bow, “‘ Portable fire-escape.” — Dated 1st 
October, 1358. 

This fire-escape consists of a metal frame, in which a floor or panel is fixed, 
thereby forming a plat.orm which rests on the wooden sill of the winuow, 
and connected by rings at the back thereof is a tube, having an inner 
sliding tube, which, when extended, is kept so by a screw through the outer 
tube, or by studs at ends thereof, fixing into plates secured to window, thus 
forming a rod or bar across inside of window opening—a spring being 
enclosed and attached to the inner tube draws in same when released. The 
improvements claimed are, First, the application of sliding tubes to form 
rod across window opening when fixed to be used with or without the plat- 
form as required, Secondly, the means of descent afforded by the ropes 
attached thereto, which being thrown out are held or secured in the street 
below. Thirdly, the car, cradle, or receptacle, which travels along same, 
and provides a safe and easy conveyance of descent; and, Fourthly, the 
combinatiun and folding up, &c., of the whole, as before described, to pro- 
duce the improved portable fire-escape to fit any window at any height from 
the ground, 

2195. See Class 8, 

2293. J. C. Houman, London-street, Fitzroy-quare, and E. W. HobMaN, 
Grajton-stree, Fitzroy-aquare, ** Pianoforte uction.”—Dated 2nd October, 
1858. 

According to this invention, which has reference chiefly to upright piano- 
fortes, the ‘‘dampers” are placed so as to act immediately veneath the 
hammer heads, and are connected with the keys in such manner as to afford 
greatly increased facility for adjustment, and to maintain the same weight 
of touch whether the ioud pedat be in action or not. For this purpose the 
dampers are carried by levers acted upon directly by the cushioned ends of 
suitable screws tapped or screwed into, and earried by pieces or projections 
formed upon or aitached to the * sticker levers,” which sticker levers bear 
upon ‘* hopper flys” attached to the keys, and communicate motion through 
suitable ‘* stickers” to the “* hammer butts” in the ordinary mauner. ‘Lhe 
cushioned screws, whereby the damper levers are acted upon, pass through 
holes iormed in the stickers (of sutticient size to allow the screws to clear), 
or otherwise between the stickers to the front of the action, where their 
ends project, and thus enable the screws to be turned, and consequently 
moved either forward or backward, so as tu adjust the amount of pressure 
against the damper levers as required, without its being necessary for that 
purpose to remove or disturb any part of the action. Light springs are 
made use of fur the purpose of keeping the damper levers in contact with 
the cushioned ends of the screws, and act at the same time to assist the 
carrying back the hammers after the notes have been struck. The act of 
striking a key or note causes the cushioned end of its screw to press against 
the Jower part or arm of the corresponding damper lever, and therevy to 
remove the damper attached to its upper end from the string, in which 
(removed) position it remains until the key is released, when the action of 
the spring before-mentioned upon the damper lever at once carries it back, 
aud causes the string to be again “‘ damped.” ‘The ‘‘ damper ra” to which 
the fulcrums of the damper levers are attached is made moveable, and con- 
nected with the loud pedal in such manner as to be drawn back when the 
pegal is pressed upon, thereby removing and keeping the whole of the 
dampers from contact with the strings until the pedal is released, but 
allowing the damper levers to be operated upon and moved by the cushioned 
screws when the keys are struck as before, thereby maintaining the weight 
of touch unaltered, notwithstanding that the dampers have ceased, for the 
time, to act upon the strings. 

2226. D. NicouL, Hegent-street, ‘Cloaks and other garments.”—Dated 7th 
October, 1858. 

This invention consists, Firstly, of manufacturing cloth by power or by 
hand looms tor cloaks and other garmeuts in separate circular forms or 
webs with a finished edge, selvage, or border. Secondly, of cutting these 
and other garments by steel stamps or knives actuated by the pressure of a 
heavy weight or spring. These stampsor cutters are made partiy of wrought 
iron or ot other hard subst.nces, to which edges or cutting surfaces made 
of steel are fastened, and bent to any required shape, as, for instance, to 
the complete shape of a coat, waistcoat, or a shirt. ‘Lhirdly, of the appli- 
cation of these garments to purposes of covering in lieu of tents in the 
field. Fourthly, of the application to cloaks and other garments of strong 
stays composed of flax or some strong fibre, such stays to be either introduced 
in the process of weaving the circular forms or webs of cloth, or subse- 
quently by being attached to the same and in parts where additional strength 
is required to resist pressure, 





Ciass 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
— rg eg oe averse and Preservation of Food, 
rewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Fook Manures, &€. 9 ; 
2195. H. Monter, Marsei “* Gas burners.” — Dated 2nd October, 1858. 
This invention consists, First, in using vitrifiable transparent materials for 
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THE ENGINEER. 








manufacturing gas and other burners, Secondly, in certain new forms and 
arrangements ofthe sald burners, shown in the drawings, without reference 
to wi the invention cannot be described. 
2203. L. A. NORMANDY, jun., Judd-sireet, “‘ Sulphate of copper."—A commu- 
nication.— Dated 4th 4 . 
That which constitutes this i tion is the solution of metallic copper, 
production of sulphate of copper, by means of heat, and with 
consisting of a succession of tubes used in a peculiar manner. 
. See Class 10. 

os W. Maxam, “‘ Clapham-road, London, ‘‘ Gas.”—Dated 6th October, 1858. 

This invention consists in a new arrangement of apparatuses for the manu- 
facture of gas from oils and grease, aloné, or combined with gas from coal or 
other like carbonaceous materials. Over afire, protected by fire-lumps, the 
patentee places two retorts into which oil is fed through gauze tubes from 
above. ver these retorts in a suitable chamber he places coke, and above 
this chamber he fits a vessel containing fat or grease. Flues from the 
furnace at the bottom of the apparatus surround the coke chamber and 
grease vessel. The gas generated from the fat or grease is made to descend 
and mix with that from the oil, and is passed through one or more strata of 
cleansing material. Instead of coke, ordinary coal may be placed in the 
coke chamber, when it becomes an ordinary retort, and the generated 
from the coal may be mixed or not with that from the oil and grease. 
2232. F. Ransome, Ipswich, “‘ Preserving wood.” —Dated 7th October, 1858. 

According to this invention the wood is either coated over or impregnated 
with a solution of silicate of soda or potash, and then with a solution of 
chloride of calcium, or with a solution of chloride or other soluble acid salt 
of iron, copper, zinc, lead, or barium. —Not proceeded with. 











Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2187, M. Hipp, Berne, Switzerlund, “ Electric telegraphs.” —Dated lat October, 
1858. 


This invention consists in a novel application of the induction current, and 
differs from the systems hitherto used, in that the telegraphic signals are 
produced exclusively by the induction current at the moment of the primary 
circuit being broken, and that the induction current produced at the 
moment of the completion of the primary circuit only serves to increase or 
strengthen the effect of the former. 

2188. J. W. WiKins, Temple-chambers, and J. B. DuNN, Great Winchester- 
street, “‘ Electric telegr ‘ph cables.” —Dated 1st October, 1858. 

The interior of the improved cable is made by the use of a helix produced 
by a narrow band or strip of copper or other suitable metal. This helix is 
formed by bending the band or strip of metal on a cylindrical mandril of a 
size di ding on the di ter of the in'ended hollow interior of the cable. 
On ‘this helix a coating of gutta-percha or other insulating material is 
applied, so as to — a cylinder on which are placed a series of narrow 
bands or strips of copper or other suitable metal, the edges of which are 
kept separate and at a distance apart. These bands are bent spirally 
around the cylinder of insulating material, forming very long spirals, the 
strips or bands of metal only slightly inclining to the central axis of the 
cable. Over these, gutta-percha or other insulating material is applied, so 
that these long spirals of metal strips or bands are completely inclosed in the 
insulating material. Over this, if desired, other similar metal spirals may be 

laced, and further insulating material added, and to complete the cable a 
oe or bands of hemp or other fibre is bound closely around the last coat- 
ing of insulating material.—Not proceeded with. 

2189. Sir E. Bencusr, Charing-cross, London, “ Telegraphic cables.”—Dated 
lst October, 1858. 

The interior conducting wire or wires of the cable are first covered with 
beads of glass, porcelain, bitumen, resin, or other suitable eect eg oe | 
material. The wire or wires so covered are then passed through a flui 
cement of resin or other non-conducting material, and are then immediately 
covered with a tube of gutta-percha, so as to retain the non-conducting 
cement in a fluid state withiu the tube of gutta-percha. The tube of gutta- 
percha may then be surrounded with animal or fish glue, and then bya 
coating of wire in the ordinary manner.—Not proceeded with. 

2192, J. Rogers, Queen-stveet, City, ‘‘ Submarine electric telegraph cables.”— 
Dated 2nd October, 1858. 

In this invention the wire or strand of wires to be used as the electric 
conductor, either first covered with gutta-percha or not, has laid round it, 
longitudinally, a number of plaited bands of fibre, so as entirely to surround 
it, and the bands are secured to it by binding them round with twine. The 
whole is then covered by plaiting over it yarns or cords of fibrous material. 


2208. C. E. OLpERsHaw, Aldershott, ‘‘ Telegruph cables.”—Dated 5th October, 
1858. 





This invention consists in constructing telegraph cables so that they may 
be sufficiently buoyant as to remain at from about 100 ft. to 200 ft. below the 
surface of the ocean. The conducting wire ur wires is or are first insulated 
with gutta-percha or other suitable material ; round this is applied a layer 
or coating of cork, or other buoyant material, and the whole covered with 
two layers of cord or other fibrous material in a spiral direction, the one 
layer being in reverse of the other. These fibres may be protected by tar, 
caoutchouc, or other protecting agent. To prevent the shore ends of the 
cable from resting upon the bottom of the sea, and being injured by friction 
upon the ground, a covered duct, tube, or channel is used at both ends, and 
carried sufficiently far from the shore to enable the cable to be suspended 
free from rocks, &c.— Not proceeded with. 

2225. C. Bayuis, Poultry, ‘* Constructing and arranging underground cham- 
bers in populous cities and towns for the reception of gas and water pipes 
and telegraph wires.”- Dated 6th October, 1853. 

These underground chambers are com} 1 of lengths of cast iron or 
other tubing of any suitable or convenient size and form, and joined together 
at their ends so as to form a continuous chamber or gallery in which 
openings are made at top, either in all the lengths of tubing or at such con- 
venient intervals as may be desired. 








Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2025. G. LARSONNIER and A. BLANCHE, Paris, “ Block printing by hand.”— 
Dated 7th September, 1853. 

This invention relates to apparatuses applicable to the benches or printing 
tables made use of for block-printing by hand on tissues, paper, or other 
suitable fabrics, and has for its object to offer to the printer a ready means 
for the application of the printing-block on the required spots of the 
surface of the tissue paper or other fabric on which the impression is to 
take place, thereby allowing of operating with greater speed and accuracy 
than by the ordinary modes of block-printing by hand. By the method 
hitherto made use of the blocks are provided with pins or guide-points for 
indicating after each impression the spot on which the block is to be applied 
again for continuing the pattern on the fabric, whether in one or in several 
colours ; by this method the work depends entirely on the skill of the work- 
man, whereas by making use of the improved apparatus each block is always 
obliged to apply itself exactly in the required positionon the fabric, thus 
enabling any ordinary workman to perform the same operations as would 
by the old methods be entrusted only to the care of a good block-printer. 
2138. See Class 1, 

2027. B. Hocktn, Gateshead, ‘‘ Repairing dock gates and their machinery.” — 
Dated 8th September, 1858. 

This invention relates to a novel contrivance designed for the purpose of 
enabling the roller boxes and such like submerged portions of dock gates 
and their machinery to be removed, repaired, and reinstated, without taking 
down or removing the gates, and without interfering with the opening or 
shutting of the gates: thereby avoiding the interruption of business 
which would be consequent thereupon. It consists in constructing in 

late T and (-iron, or any other suitable material, a caisson of a trough- 

ike or three-sided box-like shape, the open side being made to fit against 
the face of the gate, and a water-tight joint being effected by means of 
vuleanised india-rubber strips, or strips of other suitable material, close 
contact being secured by means of straps and bolts and nuts, or by means 
of lugs and keys, or any other suitable means for securely holding the 
caisson in its place against the face of the gate. The bottom, to which the 
vertical trough-like caisson is riveted or otherwise securely attached, has a 
strong steel plate with the bottom side rounded off, this plate being thinner 
at the edges than in the middle. The plate is of a width sufficient to allow 
of its being partially inserted under the gate, and by means of strips of 
india-rubber or its equivalent, a water-tight joint is made. The rounded 
steel plate is intended to take the place of the roller in supporting the 
gate whilst traversing upon the circular tram, or segmental rail; but in- 
stead of, and in some cases in addition to, the rounded steel bearing plate 
= described, a double cranked strap with two trunnions or axles project- 
ng from the sides thereof is fitted to the under side of the caisson bottom, 
and upon each of the trunnions or short axles a wheel or roller, each turned 
to the proper cone, is fitted, and which wheels or rollers travel on the stone 
flagging of lock bottom (if strong enough), or on temporary iron segments 
Pago thereon for the purpose. In certain cases the — may prefer 
apply a single roller box to the projecting face of the caisson, either 
alone, or in tion to the rounded steel bearing plate, in which case the 
wheel would travel upon the original segmental rail or plate, but if used 
alone, without the rounded steel ng plate, the strain due to the hang- 
ing, or otherwise unsupported weight of the gate, would be thrown upon 
the caisson, and laterally at a distance from the centre line of the gate, and 
would be more likely to produce a torsional strain upon the heel post, and 
also by its Y ay mem interfere with the opening of the gate. ymin 
to caisson or box, the gate is Iitted sufficien high to allow the 
projecting edge of the rounded steel bearing plate to be inserted beneath 





the bottom rail of the gate, a of india-rubber introduced to | 
insure a tight joint, the roller box at the same time | sufficiently | 
high by means of a straining rod or to allow it to come within the line | 
of the bottom of the caisson or box. Strips of india-rubber or other suit- | 
able material are attached to the face or of the box or caisson, so as | 
to insure a water-tight joint all round, and the caisson or box is then secured 
to the face of the which being done and found to be water-tight, the 
gate is lowered until its weight is ived on the ded stee! ng 
plate, which takes its on the ntal rail ; or if either of the 
variations in the arrangement of the fittings at the bottom of the caisson 
or box be adopted, they are caused to take their portion of the weight of the 
gate. The water being pumped out of the caisson, workmen may descend 
to examine and repair face of the gates, the roller box, or any other 
part of the gate, ya or fittings, over which the caisson or box as 
described has been applied, and the gate may be opened and closed at 
pleasure, and thus the business of the dock may be continued uninter- 
ruptedly, and the caisson or box when the examination or the repairs have 
been effected may be removed elsewhere. 


2029. J. O. Butugr, Kirkstall Forge, near Leeds, “‘ Weighing cranes.”—A 
communication. —Dated 8th , 1858. 

This improved weighing crane consists of a vertical pillar supported below 
in a footstep, and guided above in a circular rim furnished with internal 
cogs, in which a pinion gears for causing the jib to swivel, as in some cranes 
of the present construction. To the upper partof the vertical pillar is fixed 
a circular platform, upon which are fixed standards, between which the 
frames for supporting the jib, chain, drum, and the gearing are suspended. 
These frames are provided above and below with bridles furnished with 

ivots, which bear upon centres d to the standards, and the whole 
nternal framing with the jib, chain, drum, and gearing are suspended to a 
weigh-beam or steel-yard. When this weighing apparatus is not in use, by 
a locking movement acted upon by a lever, the centres are relieved of their 
weight, and the whole internal framing rests firmly and steadily upon heel 
pieces cast upon the platform.—Not proceeded with. 
2030. J. F. Dickson, Litchurch, near Derby, “ Taps, cocks, vives, hydrants, and 
other apparatus for regulating the flow of water and other fluids.” —Dated 
8th September, 1858, 

The First part of this invention consists of a tap or cock connected in the 
ordinary mode to the supply-pipe, wherein is fixed a clack valve with or 
without a hinge on its upper or under surface, opening against the pres- 
sure (when used in connection with fluids under pressure) by a slide or 
plunger acting on the cam or the external face of the valve, which valve 
is lined with india-rubber or other elastic material. When used in connec- 
tion with barrels or other receptacles of fluids of varying or low pressure 
in place of the slide or plunger before-mentioned, he uses a screw connected | 
with the cam on the face of the valve by a joint or parallel motion, by 
means of which it may be opened or shut. The Second part of the inven- 
tion consists of a tap or cock having an enlarged chamber on one side to 
permit the working of a valve attached to an upright plug of mineralised 
india-rubber, such valve being lifted from its seat by the action of a metal 

lug in two parts inclosed in the before-mentioned india-rubber, its action 

ing to twist and at the same time stretch the india-rubber plug, which 
valve may be used either for high or low pressure purposes, as under all cir- 
cumstances it will be self-closing.— Not proceeded with. 
2037. A. M. E. Peters, Edinburgh, “‘ Apparatus for regulating the flow or 
passage of fluids "—Dated sth September, 1858. 

This invention relates to valvular a suitable for use in various 
situations where the flow or passage of liquids is to be regulated or governed, 
and in particular in waterclosets and urinals, where a predetermined supply 
of cleansing water is to be periodically let on. Under one modification the 
apparatus, as applied to waterclosets, takes the form of a duplex valvular 
chamber or shell in three sections. The water from the main or source of 
supply enters from beneath, and flows into the lowest section of the valvular 
chamber, between which section and the section above is a valve seat 
goyerned by an elastic disc or other valve, set on a vertical valve spindle, 
which extends upwards through the centre of the chamber, and projects 
out through a stuffing-box at the top. This lower valve opens by a de- 
scending action of its spindle. The section above, or the intermediate 
section of the valvular chamber, has also a valve-seat between it and the 
upper or top chamber. This valve opens by an ascending movement of its 
spindle, The central or intermediate section of the chamber has a lateral 
passage communicating with an air vessel, or with an elevated pipe or reser- 
voir, whilst the upper section similarly communicates with the pan or basin 
of the watercloset. The duplex valve-spindle has jointed or attached to 
its upper end a short lever oscillating upon a stud-centre carried by a fixed 
arm fast to the valve-shell, whilst the other end or arm of the lever is 
— or connected to the back part of the watercloset seat. This seat is 

hinged upon a pair of stud centres so as to be capable of rising and falling 
by the action of the pressure and the removal of the pressure when in use. 
In the case of a pedestal or independent pillar-closet, the stud-centres, 
carried one on each side of the seat, are entered into eyes in the tops of the 
bracket-pieces attached to the side of the main closet pillar, and which bracket- 
pieces are curved outwards and upwards to such a height that the seat may 
oscillate or work free of the actual basin. The line of the stud-centres on which 
the seat works is not far from the back part or edge, and in this way, as the 
user’s weight comes upon the seat at the front and central portions, the 
back part rises to a small extent, and thus elevates the free end of the valve- 
lever. This action depresses the opposite end of the lever, and consequently 
causes the valve-spindle to descend. In this condition of the parts the 
water from the main rushes into the lower section of the chamber, and at 
once passes upwards through the lower valve, which is now open, and then 
flows into the air-vessel and its pipe, or into the reservoir above, as the case 
may be, the upper valve being closed. When the user’s weight is removed 
from the seat, the front end of course rises, being so weighted or balanced 
for the purpose, and this return action then causes the valve-spindle to 
ascend, closing the lower valve and opening the upper one. The action of 
the air-vessel or the reservoir column now causes the water, which has just 
been supplied thereto, to rush down and flow into the basin and cleanse it, 
and as no more water can enter until another usage takes place, the parts 
remain as at first, and only the exact predetermined quantity of water can 
enter the basin. The pan, or bottom discharge-valve of the basin, is 
balanced upon a horizontal spindle or centre fitted with an equipoise weight, 
so that when the water has flowed into the basin, it tips over to discharge 
it, and the counter-weight brings it back again to its position for use. The 
same general arrangements, as far as they are required, are also available 
for urinals, 
2038. J. G. Newnernry, Cardiff, “‘ Machine for tapping nuts, bolts, and screws, 

and other similar purposes.” —Dated 9th September, 1858. 

Upon a suitable frame, properly supported, the patentee places the 
machinery, which consists of a main driving shaft, preferably hollow through- 
out, and upon which he mounts a fly-wheel of a diameter and weight pro- 
v»ortioned to the size and work to be done by the machine. In like manner 

e mounts upon the shaft-driving pulleys to convey the motion to it, and 
which may be arrang¢d for quicker or slower movements, or for throwing 
the machine out of gear. In some cases, instead of driving-pulleys he 
mounts geared wheels to effect the same object, or any suitable equivalent 
for these, Each extremity of the driving-shaft is supported and rotates 
in plummer blocks with brasses fixed upon the frame. One extremity of 
the driving-shaft which projects beyond its supporting plummer-block has 
either formed upon it or fixed to it a face plate, or head, preferably of 
cylindrical form ; a portion of the face of this head is recessed out to re- 
ceive a square or polygonal-sided die or clamping piece, preferably formed 
in two parts, having an aperture on the centre which coincides with the 
axis of the driving-shaft. This piece is adjusted and fixed to the centre by 
means of adjusting screws round the exterior of the head, passing into the 
centre and pressing upon it. It has also two —s between its two portions 
which urge the two pieces apart when relieved from the pressure of the set 
screws. Projecting in front of this head and parallel with the axis 
of the shaft, is a pair of planed guides or slides, upon or within 
which moves a sliding stock head, in such a way that its 
motion is truly at right angles to the motion of the driving shaft. 
The centre of the sliding stock head is cut out so as to receive within it a 
centre piece somewhat similar to that within the head on the end of the 
shaft. The centres of these two pieces within the fixed and sliding heads 
accurately coincide both with each other and also with the axis of the 
driving shaft, and, as before mentioned, each is adjusted and set so as to 
coincide and be perfectly true by means of set screens. If the patentee 
proposes to tap a nut or some such similar article, he places the nut or 
article within the central clamping piece fixed to the sliding head, and 
fixes the plain end of the tap within the central aperture of the clamp- 
ing piece fixed in the reo face of the fixed head, the threaded end 
being brought close to the face of the nut, the machine being in motion, 
and the slide pressed forward in the direction of the fixed head, that is, 
against the tap, which enters the nut and cuts the nut, drawing the sliding 
heat forward until it passes completely through the nut on to the extremity 
of the tap which has no thread upon it; here, the diameter being smaller 
than the perforated and cut hole in the nut, the latter is pushed out of the 
centre piece, the sliding head withdrawn, and another nut inserted. The 
same operation is repeated until several are cut. Then all are removed 
from off the plain end of the tap, by withdrawing the latter from the 
central aperture in the clamping piece of the fixed head. If, however, 
he wishes to cut a thread or screw upon a bolt, or pin, or similar article, it 
will be evident that the action must now be reversed ; the article upon 
which the thread has to be cut being inserted in the fixed head, and the die 
for cutting the thread being set in the sliding head, which, with its die, is 
then pressed forward against the article to be cut, and enters upon it, is 
gradually pulled furward as the thread is cut. In this case the slide is 
somewhat different from the last, being as follows: Instead of having a 
central piece containing the die, the latter is composed of two parts, which 
slide in guides across the face of the sliding head, and are brought together 
or opened by means of ag pone ew other hooked arms on one 

which in 








lever or handle, the hooked spindles acting on the pins cause the 
sey hg dae Ld and open or close the die, and either or 
set free any article within it, The handle i held in eny one poaion by 
means of a spring, which poems © be aaa alongside 
The next part of the invention relates to a m ion of the above- 
described machinery, and is for the purpose of cutting threads or serews on 
articles to be inserted in wood, iron, or similar bodies. 

2106. See Class 8, 


2040. W. Pristxy, Walworth, Surrey, “ Advertisi or night.” —Dated 
AL om rey, ing by day or nig 


1858. 

The patentee first removes the to or upper of of the | or 

lanterus now in-use for lighting etrenta setts lakes, bie thoroughfare, 

—- stations, and other places, and affixes to the » in the place 

its ordinary top, an addition or elongation which cannot be described with- 

out reference to the drawings. 

2041. J. RowuEy, Camberwell, Surrey, “* Comy d mterial applicable as a 
substitute for lerther and leather-cloth in the manufacture of various 
useful and ornamental articles.” —Dated 9th » 1858. 

This invention consists in coating or covering any felted, woven, or textile 
fabric or material with a peculiar kind of paint, forming the subject of 
letters patent, No, 109, dated 20th June, 1858. 

2053. J. P. Karwiz, Paris, “‘ A surgical instrument colled a pneumatic catheter.” 
— Dated \0th September, 1858. 

This instrument is d ed to supersede fropes, bougies, and such like 
surgical instruments employed in the treatment of the genito-urinary parts, 
fistula, lachrymalis, and also external and internal affections of the ear. The 
instrument cannot be described without reference to the drawings. 


2056 F. A. E, GUIRONNET DE Massa8, Gerrard-street, ‘* Machine for decortica- 
ting and cleaning grain and seeds.”—Dated 10th September, 1858. 

On an axis free to revolve, and inclined to a certain extent, is fixed a 
drum of wood or other suitable material forming a smooth surface without 
perforations, but covered with punched iron similar to that used in cleaning 
operations in mills (preferably galvanised), which drum extends over a 
portion of the length of the axis, and immediately beyond it on the same 
axis is fitted an arrangement of brushes forming a screw. On the punched 
iron-covered drum are fixed blades or arms, so arranged as to form an 
interrupted screw for conducting the grain. These arrangements are en- 
closed in fixed casing formed of punched iron at the upper part opposite 
the drum, and of wire-cloth (as is used in grain-cleaning machines) at the 
lower part, or opposite the brushes. The upper or punched-iron part of 
this casing may be enclosed in an outer casing. On rotary motion being 
communicated to the apparatus, the grain or seed fed-in is conducted alo: 
regularly and continuously from the upper to the lower end, by means o! 
the inclination of the axis, the interrupted screw on the drum, the screw- 
form of the brushes, all choking or cy pressing of the grains among 
themselves being thereby prevented, while the action of Ss 
and brushes effects the decortication and cleaning : the punch 
the outer skin, the interrupted screw guiding the n or seeds to the 
brushes, and the brushes conducting them to the outlet, decortication and 
cleaning being thus performed on them during the whole of their — 
along the ap tus. For certain cleaning operations the grain may be so 
fed-in as to subjected to the brushes only. To regulate the supply of 
water for wetting the grain, a contrivance similar toa steam ne 
governor may be fitted on the apparatus, and eo combined with the inflow- 





tap or valve as to partially close it when the machine slackens, and entirely - 


shut the inflow or supply-pipe when the machine stops. Sieves and fans are 

added as is usual in machines for cleaning. 

2057. W. E. Newton, Chancery-lane, London, ‘‘ Water-wheels.”—A communi- 
cation.—Dated 10th September, 1858. 

This invention relates to an improvement in that class of water-wheels in 
which the water is made to act upon the wheels by means of atmospheric 
pressure or suction, produced by means of a vacuum formed in a draught 
tube below the wheel. The invention consists in a peculiar construction of 
the wheel and gates in connection with the draught tube, which construc- 
tion cannot be described without reference to the drawings. 

2059. W. Tosnacn, Gloucester, “ Pile-driving machines,”"—Dated 10th Sep- 
tenber, 1858, 

These improvements in pile-driving machines consist in so arranging 
them that the lift of the hammer is effected by an endless chain or chains, 
such endless chain or chains having continuous motion imparted to t! 

(or it may be intermittent) and lifting the hammer by the contact and hold 
of certain parts, which parts are caused to withdraw their hold from the 
hammer when the required elevation thereof has been attained, and thus 
—— the fall and blow required to drive the pile. Immediately the 
nammer has fallen the parts are in position to raise the hammer again, 
this without loss of time or trouble in overhauling the chain, as in ordinary 
machines. The timber frame-work of this machine is similar to that of pile- 
driving machines in ordinary use, with the exception that the “ leaders” 
are made wider to allow room for wedge-formed pieces or inclines to slide 
up and down clear of the back-plate for fixing the hammer. On the main 
shaft of the crab or other driving gear is fixed a cast iron wheel, made of 
such a shape as to fit into, and give motion to, an endless pitch chain, which 
moves behind, and as close to the leaders as possible. It also passes round 
a similar wheel on the top. The chain is formed to receive iron pins put 
through any of the links, and is made of sufficient width to carry them up 
true and square, The pins referred to are made long enough to catch a 
fork that is attached to and projects from the hammer. One of these pins, 
by the motion of the endless chain, carries up the hammer with it until the 
chain is forced back clear of the fork by the wedges pieces, which are ad- 
justed as required on the leaders. The hammer, thus freed, falls on the 
pile, after which another pin is ready to take it up, and so continue the 
So until the pile is driven, The wedge pieces refe to are 
of iron, and are made to slide up and down the leaders by a winch-handle 
at the bottom, which turns a shaft carrying two spiked wheels, which give 
motion to two chains that are attached to the inclines of w ¥ 
causing them to rise or fall as required, and thereby to regulate the length 
of the stroke, The fork attached to the h may be made to go 
through it or over it, and, to reduce the friction, an iron back-plate is pre- 
ferred instead of wood to allow the chain to work as close as possible to the 
leaders ; friction rollers are also applied to the hammer and back-plate. To 
raise the pile, a common chain is fixed to the yom by a shackle or 
otherwise, which is drawn up and over the top of the framework, the pitch- 
chain being set in motion draws the other along with it and raises the pile, 
The great advantage to be gained by this hine is the tinual motion 
of the endless chain, which is always ready to pick up the hammer imme- 
diately after it falls on the pile. 
2060. P. Journet, Paris, ‘‘ Toy.”—Dated 11th Seplember, 1858. 

This improved toy or plaything consists of an entirely closed-up semi- 
circular flat box. At each of the upper flat, square, or diametrical sides 
exists a hole, provided with a corresponding trap-door, which a spring or 
strip of india-rubber tends to keep shut. A small cross bar is provided at 
each end with a pin or “y+ inserted in the two opposite flat or icircul 
sides of the box towards the centre: from this bar is hanging, by means of 
a wire fixed thereto, an arc or semicircular or curved plate, or strong wire 
provided towards the middle of its length with a counter weight, whereas 
at each end of this are is fixed a grotesque figure or other ornament, so 
that by the effect of the see-saw or swinging motion that may be imparted 
to the arc the said figures will alternately strike against the above men- 
tioned doors, and thus opening them alternately present themselves to 
sight. The semicircular form of the box allows of giving it a see-saw 
motion on its curved side, which motion is transmitted to the are and 
grotesque figures.—Not proceeded with, 

2062. W. Baker, Hull, “ Preparing food.”—Dated 11th September, 1858. 

This invention consists in combining the following ingredients :—Indian 
meal, locust ns, oatmeal, rice, carbonate of soda, turmeric, carraways, 
ginger.—Not proceeded with. 

2063. F. Gisspers, Bow-common, Middlesex, ‘* Coke.”—Dated 11th September, 
1858. 

According to this invention peat is rT which, when dry, is satu- 
rated with coal tar or pitch, or Trinidad pitch. The peat thus saturated is 
first subjected to a moderate heat (say from 700 deg. to 800 deg. of Fah.) 
in suitable retorts or ovens, for some length of time, and then the heat is 
increased up to a low coking heat by which the mass is converted into 
coke.—Not proceeded with. 

2065. H. Paas, Whitechapel, London, “ Crown or round glass.” — Dated 11th 
September, 1858. 

The object of this invention is to manufacture crown or round glass 
without the “bullion.” The apparatus consists of a hollow tube, one end 
of which is formed with a flat nose perforated with one or more holes; the 
other end of the tube is connected by a wowed ge to a vacuum pump, or 
to an exhausted receiver. The tube is furnished with a stop-cock or valve. 
The operation is as follows :—After the glass is blown, the workman opens 
the ication bet the tube and vacuum . or exhausted 
receiver, and presents the ‘orated nose thereof to the glass, which 
becomes attached thereto. ¢ glass is then flashed in the usual way, and 
when finished communication with the vacuuin pump or receiver is shut off, 
and the glass is released from the tube, and presents no bullion or 
piece. @ patentee faces the perforated end of the tube with some 
resisting material, such as mica, tale, or asbestos, to prevent the splitting of 
the glass. 

2066, J. L. Hinks, Birmingham, “ Tap or cock for drawing off and filtering 


liquids. '— Dated \ith September, 1858. 
daptres or pant 


The patentee describes a tap or cock in whieh the 
drawn off, is made to into a chamber divided by a 
, & pipe and valve being connected with each of the 














- 
E 
i 
: 





either side of its their turn act on pins passing into 
the two sliding pieces forming the die ; so that, by pulling or pushing the 
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2075. S. Hansury, Birmingham, “ Tubes of copper, brass, d&c.”—Dated 13th 


, 1858. 

This invention consists in making tubes thicker at both ends than in the 

centre, to afford facility for fixing them. , 

2076. R. Frost and A. Riae, Chester, “ Apparatus for cleaning grain or seed® 
and bran.” —Dated 13th September, 1858. 


According to this invention the screen or riddle of a machine is made of 


a corrugated form, and the grain or seed is caused to meet a blast of air in 
an upright or vertical spout or passage. The direction or action of the air- 
blast is governed as it enters the upright or vertical spout or passage by 
louvre boards, and the quantity of air admitted to the fan or blower 
regulated by means of flap doors over the inlet openings. doors are 
controlled in their action by balance weights or apparatus, so that by the 
combined action of the air and the apparatus applied to the doors the 
admission of air is regulated. The grain or seed is equally distributed to 
the blast by means of a fluted roller. The inner coating of flour is removed 
from bran by metallic scourers roughed in the manner of an ordinary 
grater, and is formed on a flat surface. 

2081. L. Vivi, Paris, “ Apparatus for measuring the pressure of fluids by the 
flexion of diaphragms.” —Dated 14th September, 1858. ; 

This invention relates to various improvements in the construction of 
barometers and other apparatus without liquid, and acting by the flexion 
of diaphragms for measuring the pressure of air and water, and the in- 
vention consists, Firstly, in using two corrugated tubes soldered at their 
lower ends to a stationary plate, and closed at their upper ends by an 
annular {plate, by which means the pressure is lessened ou tubes of a given 
diameter, and such tubes may be made thinner or more flexible. Secondly, 
in combining flexible plates with corrugated tubes (forming the covers or 
closings) if a great deflexion is required. The invention also includes other 
improvements which cannot be described without reference to the drawings. 
2082. J. Luis, Welbeck-street, Cavendish-square, London, ‘‘ Coke and gas kilns.” 

—A communication.—Dated 14th September, 1858, 

This invention cannot be described without reference to the drawings. 

2084. W. J. Hove, Huddersfeld, and R. Howsox, Lancashire, “‘ Apparatus 
Sor signalling by sound,.”—Dated 14th September, 1858. 

This invention relates to that system of sound signals produced by an 
instrument or apparatus having the character of the whistle, and consists, 
Firstly, in applying to the ordinary steam whistle reflectors of a nature 
similar to those used in reflecting light, for the purpose of concentrating 
and throwing out the sound vibrations produced by the whistle all round in 
an horizontal plane ; Secondly, in applying to the ordinary steam whistle a 
reflector for concentrating and throwing ous the sound vibrations in one 
direction, the reflector being arranged on a vertical axis, so that it can be 
rotated at pleasure by hand, or ‘by self-acting mechanism; Thirdly, the 
invention relates to self-acting arrangements for producing sounds or 
signals by a whistle of any given duration, and at any given intervals. 
This is accomplished either by clockwork operating to open and shut the 
valve in the passage conveying the steam or other medium causing sound in 
the whistle, or by mechanism or apparatus which is impelled by the force of 
the medium giving sound to the whistle, the impelling motion being 
governed or regulated by gravity operating directly, or through a pendulum, 
or weighted lever, or by inertia and momentum, as it acts in a spring 
balanced wheel, or the passage of the fluid through an aperture, or the 
combined action of gravity and a fluid flowing through an aperture.—Not 
proceeded with, 

2000. F. Fowkr, South Kensington, Middlesex, “ Fire-engines.”—Dated 15th 
September, 1858. 

This invention, which cannot be described without reference to the draw- 
ings, relates to a peculiar arrangement of portable fire-engine capable of 
bemg easily transported, cither by manual labour or horse power, and 
forming a compact and powerful fire-engine, the ordinary wood or 
metal cistern hitherto employed being dispensed with, whereby the 
efficiency and lightness of the engine are greatly increased, The patentee 
claims, Firstly, the general arrangement and construction of fire-engines as 
described. Secondly, the connecting of the slings to the centre of the body 
of the pistons or plungers of the pumps in the manner and for the purpose 
described. Thirdly, fixing the pumps and gear of fire-engines ‘direct on to a 
wrought-iron axle mounted on large running wheels as described. 

2002. E. Donserr, Old Broad-street, “ Portable cirriage, tank, and furnace, 
to be employed for the purpose of creosoting hop poles or other timber.”— 
Dated 15th September, 1858. 

Instead of employing a fixed tank for creosoting hop poles or other 
timber which necessitates the bringing of them from a great distance and 
causing great expense, the inventor employs a portable carriage or machine 
for carrying the tank, creosote, and furnace to any desired spot, so t 
poles or other timber can be dipped and creosoted, and the carriage or ma- 
chine afterwards moved onwards to the next position where creosoting is 
required, which operations are performed with the greatest facility, thereby 
ensuring an economy never before obtained.—Not preceeded with. 











2096. R. Auuison, Birmingham, “ Boring and sinking.”—Dated 16th Septem- 
ber, 1858. 

According to this invention the boring head or tool is hollow, and of 
wrought or cast iron, furnished at bottom with a sertes of chisels or cutters, 
Inside the tool and near the end where the cutters are fixed is a valve of 
india-rubber, &c., the edges of which rest upon a ledge fixed on the inside 
of the tool. To the side of the tool a door or trap is fitted, the bottom of 
which is in a line with the valve seat. The top of the tube carries an ordi- 
nary bow sling, whereby to connect it to the rope or chain for imparting 
the necessary motion to the tool. Wooden blocks are fitted to the outside 
of the tool to act as fenders, and prevent injury from the sides of the well 
or shaft. For raising and emptying the debris from a well or shaft in the 
course of being sunk, the inventor employs a pump or vessel consisting of 
two cylinders, one over the other, and the upper cylinder capable of sliding 
inside that under it ; the bottom cylinder is provided with a valve opening 
inwards, and over the top of the upper cylinder there is a similar valve. 
The cylinders are held in a frame, and are connected to a rope or chain. 
Upon the pump being lowered the upper cylinder will fall within the lower ; 
then upon this upper cylinder being raised, a partial vacuum will be formed, 
whereupon the debris, slush, &c., will flow into the lower cylinder and be 
there retained by the bottom valve falling back upon its seat, and closing 
egress from the bottom of the cylinder. <A joint in the frame permits of 
the lower cylinder being tilted, in order to empty its contents. Another 
apparatus consists of a hollow vessel of lead, gutta-percha, &c., furnished 
with valves connected to a valve rod. This vessel is intended to contain 
muriatic or other acid for burning out or removing chalk or other matter 
in a shaft or well. Upon the vessel being lowered charged to the spot 
where the acid is to operate, the valve rod is raised to let out the contents of 
the vessel.—-Not proceeded with, 

2097. W. P. Struve, Swansea, Apparatus for indicating strains on engine 
ropes or chains.” — Dated 16th Seplember, 1858, 

This invention has for its object improvements in apparatus for indicating 
strains on engine ropes or chains, For these purposes a pulley or sheave is 
mounted in a frame which slides freely mm two upright guides. The pulley 
or sheave frame has a chain or rope attached to it which passes over two 
guide pulleys, and it has two counter balance weights attached thereto by 
which the pulley or sheave and frame are raised, The weights are sufficient 
to cause the engine chain or rope (which passes over the sheave or pulley 
in the frame) when working at the proper strain to be raised or deflected a 
few feet out of the straight line. At the lower, and also at the upper part 
of the upright guides in which the frame slides, is applied a lever having a 
wire communicating with a bell. By this combination or arrangement in 
the event of the engine rope or chain being subjected to any excess of strain, 
whether when the wagon is ascending or descending the plane, ceases to 
pull on the rope, the bell will be sounded by the frame which carries the 
sheave coming against the lower or upper lever.—Not proceeded with 
2100. G. Prax, Paris, “ Apparctus for separating the liquid from the solid 

portions of fecul matters.” — Dated Lith September, 1358. 

The invention relates to a moveable apparatus to be applied to the pipe 
by which the fecal matters from water-closets are conducted to the sewers, 
thereby allowing the liquid portions only to run off in the sewers, whereas 
the solid parts remain in the apparatus, which latter when sufficiently filled 
may be removed and replaced by an empty one. The apparatus consists of 
a vessel of any suitable material,’ form, or size to allow of being easily 
moveable. On the upper part a lid is fitted air tight, in the centre of which 
glides a tube for connecting the’ vessel with the pipe by which the fecal 
matters descend from the water-closet to the sewers. This tube conducts 
the matters in the interior of the vessel, in which latter is fitted a vertical 
division plate perforated with suitable holes, for allowing the liquids to run 
off through a pipe provided at the bottom of the vessel, which pipe may be 
connected with a fixed pipe for conducting the liquids in the sewer. In the 
centre of the upper part of the interior of the vessel a short cylinder also 
perforated with suitable holes is fixed, by means of a rim fixed to the inner 
surface of the vessel, which cylindrical part serves in case the vessel might 
be entirely filled to allow the liquid to run off, for which purpose this rim 
has a hole for the exit of the said liquids. For removing the vessel, the 
tubes gliding in the lid is let down, and the opening left is closed with a 
temporary obturator. An empty apparatus is placed instead of the one 
filled, and the tubes for the entrance of the matters and the exit of the 
liquids are suitably fixed to the vessel.— Not proceeded with. 

2103. J. H. Gresnam, Kingston upon-Hull, * Coy ying letters, ‘nvoices, and other 
writings.” —Dated 1lith September, 1858. 

In carrying out this invention the writing to be copied is written in any 
suitable copying ink, and the copying paper is then damped with water, and 
the letter placed in'juxtaposition to it, as in the case of ordinary press 
copying, and the oiled sheets are employed for preventing the ink from 
spreading to other partsfof the book or paper. e book or copying sheets 















being thus prepared, and the letter or other document deposited in its 
place thereon, the pressure is then applied by means of a roller, the inner 
part of which may be free to revolve on a centre, whilst the ends are held in 


the hands of the operator. After this roller has been passed once or twice 

over the copying paper (either in a book or sheets between the 

| ordinary pads) the letters will be found to be lectly copied. 

| 2115. E. Rrepe, Sheffield, Yorkshire, “‘ Casting of steel.”—Dated 20th Septem- 
1 


oe | 





This invention is an improvement upon two i tions formerly f 

| by Ewald Riepe in Great Britain the 9th Ju'y, 1853, Nos. 1,636 and 1,637, 

and the inventor states it has si ted itself to him as a means of getting 

the casting thoroughly homogeneous thruughout. Experience has shown 
that in effecting the casting in any manner performed up to the present 
time, bubbles and honeycomb occur in the 'y of the metal itself, from the 
inability of the air existing in or drawn into the mould, during the casting, 
to escape, owing to the too sudden cooling of the mass of metal, or other- 
wise. ng in order to remedy this serious defect, the inventor first heats 
the mould in any convenient manner prior to the pouring in of the steel. 

For hard and soft steels different degrees of heat will be required.—Not 

proceeded with, 

2116. G. M. Levi. Maida-vile, ** Manufacture of iron 
A communication.— Dated 21 st September, 1858. 

In the ordinary working of blast furnaces the air necessary for the com- 
bustion of the fuel charged in the furnace is furnished by the injection of a 
blast, or of several blasts of sir at a certain pressure through one or several 
tuyeres. In the ordinary mode of working blast furnaces great care is 
taken to maintain the blast as long as possible without interruption, and to 
reduce the duration and number of stoppages of the blast to a, minimum. 
By the present invention the blast, which may be hot or cold, is alternately 
stopped and put in action at regular intervals, and the charge of fuel is sub- 
sequently reduce; and it has been found by experiment that a very con- 
siderable saving of fuel is the result. The reducing action of the fuel 
continues while the blast is stopped. The ordinary biast furnace may be 
used, but iz the tuyeres are at or below the level of the dam they ought to 
be raised so as to prevent the cinder from entering them when the blast is 
stopped.—Not proceeded with. 

2117. T. Cook, Addiscombe, “ Preparing and securing bankers’ and other 
crossed cheques against jraudulent erasure or removal.”— Dated 21st Sep- 
tember, 1858, 

This invention relates to methods of obtaining increased security against 
the fraudulent erasure or removal of writing on bankers and other cheques, 
differing from the usual method of crossing, which the inventor effects by 
embossing, or piercing or puncturing the paper wherever any writing 
occurs, requiring to be rendered secure against being altered or removed.— 
Not proceeded with. 

2125. J. Jounson, Munchester, ‘‘ Appara‘us for washing, churning, colour- 
mixing, or similar purposes.” — Late 22nd September, 1858. 

The inventor places the peggy, or other article employed for washing, 
churning, &., either in the ordinery tub or any suitable vessel, and gives 
to it a to and fro curvilinear motion by placing its rod or shaft in the boss 
of a bevel wheel geared into another bevel wheel, which has an alternate 
curvilinear motion imparted to it by fixing on its shaft a lever, having a 
stud placed in a slot of one of the arms of a double lever working on a fixed 
stud, the other arm being connected by a rod to a crank pin or a toothed or 
other wheel, having motion given to it by gearing pulleys or other suitable 
pulleys, The shait of the peggy moves to and fro, und also up and down, 
as required, by means of a key and slot in the bevel wheel placed upon it.— 
Not proceeled with, 

2120. T. Howr, Millwall, “ Smiths’ forges.” —Daled 22nd September, 1858. 

This invention of improvements in smiths’ forges relates to portable and 
stationary forges, and consists in constructing cylindrical or other forms of 
metal vessels, sliding or moving one witnin the other, and fitted «ith suit- 
able valves for the admission of air at the atmospheric pressure, aud for its 
escape at the degree of pressure which may be required. These are substi- 
tuted for the ordinary leather bellows that have been heretofore employed. 


in the blast furnace.” — 











2101. E. Weicn, St. John's-squire, Clerkenwell, and James Biaas, Norton 
Foigate, London, ** Tobacco press.” —D. ted Lith September, 185 
This invention relates to a novel construction of hydraulic press, by the 
use of which the operation of pressing tobacco to prepare it for the cutting 
machine may be greatly expedited, and a considerable economy in labour 
effected. 
2957. J. Suaw, Manche ter, ‘‘ Mechanical ecmbination, called an indefinite 
Seed movement.” — Dated 27th December, 1858. 
This invention consists of a novel piece of mechanism called an indefinite 
feed movement. ‘This movement is applicable to all machines where a 





ratchet or other taking up motion may be useful or required, and is con- 

structed of an internal dise with other parts, which cannot be described 

without reference to the drawings.—Complete specification. 

2132. C. W. Harrison, Woolwich, Kent, ‘* Filters."—Dated 22nd September, 
1358. 

The first part of this invention relates to means whereby air on its passage 
within or out of dwellings, ships, or buildings, may be filtered or purified, 
The inventor effects this object by causing the currents of impure air to be 
brought into intimate contact with a regulated surface of carbon or other 
similar material, which shall, by its absorbent or oxidising properties, de- 
prive such air of unpleasant or injurious odours. The construction upon 
this principle of air filter or ventilator which the mventor has found it most 
convenient to form, and to be effectual in use, consists in placing a numver 
of moulded carbou plates in a frame at a small distance apart ove from 








another, 
between the plates, its impurities become destroyed by the oxidising action 
of their surfaces, The second part of the invention refers to portable water 
filters, and the improvements comprise the construction of a central chamber 
or well in the filter, and the combination of pumping apparatus with 
portable filters, whereby the water may be conveniently drawn. The 
inventor prefers to form these filters of moulded carbon, or partly of moulded 
carbon and earthenware, and of a conical or tubular shape. The third part 
of the invention relates to the construction of filtering cisterns capable of 
affording large supplies of pure water. In a reservoir the inventor places a 
number of porous plates of moulded carbon, so as to form divisions, the 
edges of the plates fitting into grooves in the sides and bottom of the reser- 
voir, where they are made water-tight. He then connects the plates together 
in pairs at the top by means of a stripof carbon, or slate and marine glue, or 
gutta-percha, and he fills up the spaces between every pair of plates with 
sand or other loose matter; over the whole he places a perforated tray or 
slab covered with coarse sand or grit. The water entering at the top passes 
through the sand and moulded carbon, from whence it is drawn by appro- 
priate connections, The fourth part of the invention consists in forming 
decolorising filters of vegetable carbon and bone-dust. These are well 
mixed together, either alone or with sawdust, then moulded in any desired 
shape, and afterwards burnt in a close oven.—Not p:oceeded with. 





2134. J. Spence, Liverpool, “* Manufacture of steel, and the furnaces employed 
in such manufacture.” —Dated 22nd September, 1858. 

This invention consists, Firstly, in producing steel from pig-iron or other 
cast iron in a puddling furnace, by regulating the quality or chemical con- 
dition of the air (passed into the furnace) by the means hereinafter 
described; and, Secondly, in an improvement in the pudding furnace, 
whereby each regulation is effected. Ordinary pig-iron or other cast iron 
contains an excess of carbon, whilst common wrought iron contains merely 
a trace of the sume. As steel contains an intermediate amount of carbon 
the object in steel puddling is to decarbonise the pig or cast iron down to 
the limit of steel, and upon reaching that limit strenuously to avoid further 
decarbonisation, otherwise the product will be converted more or less into 
wrought iron. Now, as the principal agent in the process of decarbonisa- 
tion is the oxygen contained in the air passing into and through the furnace 
(which, having a chemical affinity for the carbon, combines therewith and 
removes it in a gaseous form), it follows that, in the first stage of this pro- 
cess a full supply of oxygen is required, and that in the second stage none 
should reach the metal; in other words, in steel puddling the first stage 
requires heat with oxygen, and the second heat without oxyyen. To effect 
objects thus differing and opposed, requires an apparatus having different 
modes of action, The common puddling furnace hitherto used in this 
manufacture has only one mode of action, and in consequence steel has been 
made therein with difficulty and uncertainty by the aid of large quantities of 
cinder or other materials, and by the closing of the damper at the latter 
stage of the process, and thus the uniformity of the product depended 
greatly on the judgment and dexterity of the puddier ; and moreover the 
closing of a damper caused a reduction of the temperature, which had an 
injurious effect upon the working of the. metal in the after processes of 
collecting, welding, and balling. In order to obviate these difficulties, and 
to obtain a more uniform product, the patentee constructs and works the 
puddling furnace in the following manner :—He builds his puddling furnace 
with two grates (one behind the other), divided by a bridge, the ash-pit of 
each grate being entirely enclosed, and having a door or doors in the front 
orside, The grates being both of the same length (about 3 ft. 3in.), he prefers 
to make the inner one about 2 ft. 4 in. in width, and the outer or end grate 
about 1 ft. 9 in. in width. He also places the fire-bars of the first or outer 
grate about 4 in. below the level of the bars of the second or inner grate. 
It will be seen that by this arrangement, when the door of the inuer or 
second grate is closed, no air can passthrough that fire, whilst the air which 
has escaped combustion in passing through the first or outer grate before it 
can reach the metal must pass over the incandescent fuel on the second or 
inner grate, and will be thereby deprived of its remaining oxygen. The 
fire-bridge of the ordinary puddling furnace is a low wall of fire-bricks, ex- 
tending across the furnace behind the grate. The first bridge, or that which 
divides the two grates, is constructed in the ordinary manner; but the 
second, or that which divides the inner grate from the sole of the furnace 
is constructed as follows :—Instead of the upper course of bricks he fixes a 











The air being allowed to pass only through the narrow spaces | 
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| Success of any such measures. 


THE IRON, 


COAL, AND GENERAL TRADES ‘OF 
BIRMINGHAM, WOLVERHAMPTON, OTHER 


DISTRICTS. , 
(From our own Correspondent.) 

Tue BImMINGHAM AND WOLVERHAMPTON QUARTERLY MEETINGS: Prices Con- 
Jirmed: No Movement—Pic Inon:; Prices Falling: 
NortTH STAFFORDSHIRE IRON AND Coatmasrens’ MEETING: Prospecis 
Gloomy : the Miners’ Strike Resisted—Toe American Txape: the Prospects 
of the Protectionists: Indications of a General Revival of Trade—Tue Coan 
TRADE: Quiet— Muninc InveEstiGaTion : Important Case—An IRONFOUNDER 
IN THE Bankruptcy Court: the Balance-Sheet-—Tue Binmivcnam GENERAL 


Continued Steadiness: Lock-Making at a Discount—Tue Metra MARKET: 
Upward Tendency in Tin — Locx-Fivers’ Dispvre: of an 
“Arrangement”—Tue Srraike AGatneT THE SEWiInc-Macuines at Star- 
FORD—COMMITTAL OF AN ENGINE-TENTER: Fatal -Accident—Suetuine an 
OpenaTive’s House sy “SocieTy" BrickMaKers: Committal of Two of 
the Offenders—IN¥RINGEMENT OF THE Factory Act aT KIDDERMINSTER—~ 
OFFENDING PuDDLERS: Magisterial Pr lings—Tae W: Memo- 
BIALS—CHEADLE WaTEeR Company: Meeting of Proprictors. 


Yesrerpay (Thursday) the Quarterly Meetings which commenced 
in Wolverhampton on the day before were continued. The busi- 
ness done was unusually small, although there was a fair average 
attendance of customers from London, Liverpool, and other towns. 
They agreed to adopt the recommendation of the Preliminary Meet- 
ing in regard to prices; and at those rates the few transactions 
entered into by first-class houses were booked. Generally, however, 
orders were kept as much as possible in abeyance, to abide the 
course which Continental politics especially may take. The trade 
of the week has been very quiet, mainly from the same cause. 

The sales of yee were few, and those that changed hands 
were, in several instances, one-third below the rates which might 
have been obtained a fortnight ago. Additional blast furnaces are, 
however, shortly to be put up in South Statfordshire. Messrs. 
Round, colliery proprietors of Tividale, are about to erect two; 
and Messrs. Dawes, of the Bromford-lane Works, near Westbrom- 
wich, have a similar intention. 

The quarterly meeting of the North Staffordshire Iron and Coal- 
masters’ Association was held yesterday (Thursday) week, at the 
Railway Hotel, Stoke-upon-Trent; the president, R. Heath, Esgq., 
in the chair. The meeting, which was an influential one, appeared 
to consider that, with a drooping market, the unsettled state of things 
on the Continent, and the impending dissolution of the British 
Parliament, the prospects of the coal and iron trades were anything 
but cheering. The question of wages was fully entered into, as were 
particularly the claims, policy, and proceedings of the stone miners 
on strike in Tunstall and the neighbourhood. The whole of the 
gentlemen present took part in the conversation. ‘he desirability 
of suspending business generally was named; but a general opinion 
was expressed that it would not be well to punish the many for the 
turn-out of a few; but a strong resolve was unanimously expressed 
not to give employment to any hands on strike; nor, indeed, to any 
others who left their employers without giving the regular notice. 
All those present expressed the opinion that the men on strike were 
acting not merely with inconsideration, but with great injustice 
under the present state of things, as an advance of wages at the pre- 
sent time was impossible; and the following resolution was 
unanimously passed :—‘ That this association deeply sympathise 
with the masters who are suffering from the present unfair demands 
of the turn-outs and their supporters; that the association request 
such masters to resist such demands; and pledges itself to support 
them in so doing.” Another resolution was also unanimously passed, 
to the effect that the association would not only use every legal 
means, pecuniary and otherwise, to effect the object in view; but 





| that an influential committee should be appointed to take action 


thereon at once. The masters seemed to regard themselves as one in 
this matter, and that Messrs. Meir and Heath, Mr. Clive, Messrs. 
Bowers and Challinor, and Mr. Beswick, who were hardly treated by 
their stone miners, should be sustained to the utmost, those gentle- 
men undertaking firmly to stand their ground. After the transaction 
of some other business the meeting was adjourned to an early day. 
Advices from New York, under date March 2?, are satisfactory in 
regard to the feeling which has accompanied the high tariff move- 
ments in the late Congress. ‘The Protectionists are alleged to have 
been so disheartened by it, that it “seems certain that for the next 
two years at least no increase of import duties will be practicable. 
The Protectionist party will be a little stronger in the next Congress, 
but still too weak for effective action, and even if Protectionist 
measures should be manceuvred through the House of Representa- 
tives, the opposition of the Senate, as exhibited in the late debates, 
would seem to present an insurmountable obstruction to the final 
It is possible that some party bar- 


| gain might be made by which the iron interest may be favoured 


with a view to influence the Pennsylvania vote, but even this does 
not appear to be feasible; any general alteration of the taritf must 
be regarded as out of the question. The next hope of the Protec- 
tionists is in the election of the Republican candidate at the next 
Presidential election ; but even in the event of a Protectionist Pre- 
sident being elected, the Senate would still oppose the same obstacle 
to the high tariff policy, and we have lately seen a recommendation 
of Mr. Buchanan’s—extorted by a special emetrgency—of an 
amendment of the tariff with a view to an increase of duties, disre- 
garded.” 

The coal trade cannot be reported as brisk; nevertheless, prices 
have not fallen to any appreciable extent. 

An important reference case has been going forward at the Queen’s 
Hotel, Birmingham, in the past few days. It is an inquiry into a 
claim by Addenbrooke and Co. upon the New British Iron Company, 
a question of mine encreachments, involving letting in water and 
other matters. Mr. J. T. Woodhouse, the eminent mining engineer, 
of, Derby, sits as referee under the order of the court. Mr. Rupert 
Kettle, of the Oxford Circuit, counsel for the claimant; and Mr. 
Gitfard, of the South Wales Circuit, counsel for the Company. The 
proceedings, although of a somewhat private character, are looked 
upon with great interest by the iron and mining interests of this 
district; and its results will no doubt be looked upon as one of the 
leading and governing cases in common with mining operations. 

Mr. J. Bennett, ironfounder, of Spon-lane, near Birmingham, 
“passed” in the Birmingham Bankruptcy Court on Monday, the 
9th May being fixed for the certiticate. The balance-sheet shows 
due to creditors, £1,800 12s. 6d.; assets in debts, £155 6s. 3d.; pro- 
perty, £390 9s.; to be paid in full, £204 14s, 1d.; leaving a 
deficiency of £1,451 11s, 4d. 

The Birmingham trade generally is fast getting into a languid 
state. Orders have fallen off considerably in the past and preced- 
ing two or three weeks; and if business does not soon take a 
favourable turn, short time will have to be worked at several of the 
manufactories. The state of affairs on the Continent has, for some 
time back, had a depressing effect on business; and now the general 
election seriously interferes with the home trade. Travellers write 
home that matters are getting gradually worse, and that very little 
is doing in the agricultural districts; anc that business is altogether 
very discouraging except in some of the manufacturing towns of 
the north, where it is reported brisk. 

The Australian advices received indicate a slightly improved 
state of things with respect to hardwares in that colony. Stocks 
were moving off, although only slowly, and some few orders are to 
hand. If traders will abstain from making extensive speculative 
consignments, there appears a prospect of the trade of that colon 
recovering from the depression under which it has so long labo 
East India orders continue tolerably good. 

The manufacture of heavy iron goods is not by any means so 
brisk as it should be; but it is perhaps in a state of greater activity 
than most other branches. For builders’ ironmongery there is an 











sort of oval-shaped tube of refractory clay, closed at one end, and connect: d | . r r 

at the other with a supply of air, which may be given under pressure. The improved demand. The electro and silver-plating branches are dull; 
side of this tube next to the metal is furnished with a longitudinal ing, | br rs have a few orders on hand, but are not brisk. In edge 
through which such air will pass directly on to the metal. tools there is less doing, and most of the fancy trades are slacker. 
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The metallic bedstead-makers continue in full emiplo t and ex- 
perience some difficulty in executing orders with sutlicient prompti- 
tude. The manufacturers of 3S aes goods are still complain- 
ing; and the button trade is dull, except in those descriptions 
red for season wear. 

builders appear to be rather better employed all over the 
country, and there is a good demand for all kinds of tools. The 
machinists are rather busy, but the reverse is the case in very many 
trades. 


Tn Wolverhampton things are not looking scarcely so bad as at 
ingham. It may be said, in brief, that in that town and its 
populous suburbs a steady trade is doing—a trade which manufac- 
turers are disposed to regard as favourable as could be well looked 
for under the counteracting influences of both a past and present date. 
This is the case in relation to the tin-plate and japan works; and 
— so in connection with the lock, bolt, and hinge trades of 
olverhampton town, with Willenhall, Wednestield, and Wednesfield 
Indeed the lock trade must be reported as tolerably active, 

as well for descriptions of an inferior as for those of an expensive 
class. This state of things is observed, it should however be re- 
marked, more on account of the lock trade being in that state in 
regard to workmen, which is technically termed under-handed. The 
number of operatives is not larger than is required. Youths now 
prefer the tin-plate working and japan trades to the making of locks, 
mainly because, with less mechanical skill, they can, in a shorter 
time, earn wages equal or more than the ordinary lock-maker, and 
next because they can do their work in commodious factories, 
without being compelled to toil in dens which the Hottentot would 





— 

The short supply of tin has occasioned a rise in that metal of 
4s. per cwt. upon refined, making that description 137s. 6d. per 
ewt. ; and 3s. per cwt. upon common blocks, making blocks 129s. 6d. 

There appears to be some hope that the dispute between the opera- 
tives in the lock trade and their employers will be amicably adjusted 
before long. The determination on the part of the men to abstain 
from making the “ iron backwork,” unless they could get a remune- 
rative price, has been for some days adhered to, and this has been 
done with a degree of reason, mildness, and moderation, very credit- 
able to them under the trying circumstances. After setting forth 
their causes of complaint, and making what seemed to be a moderate 
request, they held several meetings, and resolved thereat to make 
such representations to the trade as they hoped would lead to a con- 
ciliatory arrangement. The tone of the masters is, we are informed, 
favourable to the operatives, and if they tind that they can con- 
sistently concede what is asked they will do so. At present work of 
a different description to that the price of which was complained of, 
is being given out, so that the inconveniences and privations resulting 
on a strike are much modified. We shall be glad to be able speedily 
to record a permanent settlement of the question. The district most 
affected by this “difference” is that of Wednesbury and Darlaston, 
where the lock-tilers for the Birmingham market have chiefly located 
themselves. 

Respecting the general revival of trade, it is added:—“On 
every hand is heard the self-gratulations of mercantile and trading 
men on the revival of business, the evidences of which are now 
too conclusive to admit of further doubt. The southern spring 
trade is nearly over, and may be said to have answered the highest 
expectations that were formed of it. The opening of navigation on 
the rivers has opened the trade from the north and west, and quite a 
number of buyers from those regions are in town, purchasing mode- 
rately at present. Some difficulty is experienced in dealing with 
them from the fact that very few of the old merchants re-appear, 
most of them having gone down during the revulsion. The arrivals 
are mostly new people, young men with good characters, strong re- 
commendations, and fair prospects; but their capital is small, and 
hence the most prudent houses decline to sell to them. They will, 
however, find no iack of the more venturesome willing to sell to 
them, for the —_ of rivalry has already broken down the good re- 
solutions of selling only on short credits, that were formed before 
the trade commenced, and several invoices of goods have been sold 
this spring on credits of twelve and eighteen months. Before the 
season closes it is not unlikely that the system of rash trading that 
culminated in the panic, will be as poveleat as ever.” 

Upon the strike against machinery at Stafford, we have to report 
that very little alteration has taken place since our last with regard 
to the positions occupied by the manufacturers and the workpeople. 
The manufacturers are clearing out their stocks, some of which were 
very heavy; and most of those whose shops are on strike are work- 
ing the machines. Large quantities of boot tops are being got up 
by the machines, and either worked up by the artisans in the town, 
or sent to Birmingham and other towns, and made up by the men 
there. Those manufacturers whose shops are recognised by the 
trade societies are fully employed ; and notwithstanding the fact that 
several hundred persons have left the town since the commencement 
of the strike, the amount paid for wages by the majority of the 
manufacturers for work done in or out of the town varies very little 
from the amount expended before the strike. From this it is evident 
that a considerable business is still carried on, and as there cannot 
be —s like so many workpeople in the town as formerly, it is 
a pretty clear proof that machines have not diminished labour. 
Several men have returned during the week, and the approaching 

lecticn will no doubt induce many more to do so; and we think we 
may say upon the whole, that there appears some probability of a 
better state of things being brought about, and a likelihood that the 
more considerate portion of the people will accommodate themselves 
to the altered circumstances of the times, and which eventually will 
not be to their disadvantage. c 

At the New Town-hall, on Monday, before the sitting magistrates 
at Dudley, Jabez Fisher, an engineer, employed at No. 40 pit, Old 
Park Colliery, belonging to Lord Ward, was placed in the dock on the 
charge of having, by negligence, caused the death of a miner named 
Thomas Jones. On Friday morning last, about half-past nine 
o'clock, four men—the deceased, Samuel Mullett, Uriah Williams, 
and John Newport —were coming up out of the pit, and the prisoner, 
instead of stopping the engine at the proper time, allowed the skip 
to go over the pulley, whereby Jones was thrown out and killed. 
Mullett jumped out, and was very seriously injured. ‘The other two 
escaped comparatively unhurt, one of them having clung to the 
wheel and slipped down to the ground in some way or other, having 
had a very narrow escape, however, of falling down the shaft. 
Richard Hodgkiss, of Pensnett, was the chartermaster, and Fisher 
was given into custody. Fisher stated in defence that he was unwell 
at the time, and suffering from dizziness in the head, and it is a fact 
that he left work the night before because he was unwell. Having 
heard the evidence, the magistrates decided on committing the 
prisoner for trial. An inquest was opened on the same afternoon on 
the body of Jones, at the Rose and Crown Inn, Woodside, before 
W. Robinson, Esq. (coroner), but was adjourned. The Government 
Inspector had received an intimation to attend from the coroner, but 
not having examined the pit and its working, he was not then pre- 
pared with his evidence. 

Two of the men in custody for “ shelling” the house of a non-society 
brickmaking operative at Birmingham, were on Monday committed 
for trial at the next assizes, and bail refused. 

At Kidderminster, on Friday, before J. Batham, H. Talbot, and 
W. Nickolls, Esqs., Mr. Pemberton Talbot, carpet manufacturer, 
was summoned by the sub-inspectar of factories for offending against 
the Factory Act. ‘The first case gone into was for neglecting to 
fence an upright shaft. From the evidence it appeared that the 
shaft was placed in a corner of an upper room of the factory, and 
was fenced to within about 3 ft. 6 in. of the floor, and was in such a 
position that the parties working in the room had no need to go 
within 8 ft., and that no party was likely to get injured without 
wilfully putting themselves in danger. Mr. Best, for the defence, 
contended that the shaft was not one within the meaning of the 
Act, as persons were not likely to pass it, and those working in the 
room had no need to go within 8 ft. of it. The Bench went and in- 
spected the shaft, and on their return dismissed the case, as they 
considered it was scarcely within the meaning of the Act. Mr. 





Hicks, sub-iuspector, gave notice of against the decision. 
Mr. Talbot was also aeammend for neglecting to register and obtain 
surgical certiticates for young persons in his employ. In two cases 
Mr. Talbot was fined rf poe ge mag and in a third case, on the full 
penalty of £5 and costs being inflicted, six other cases of a similar 
nature were withdrawn. Mr. Talbot stated that his orders to his 
foreman were to employ no one under sixteen years of age, and that 
he had no wish for any person to be injared in his employ, and 
wished in every way to comply with the requirements of the Act. 
Since the inspector visited the factory on the 24th ult., the shaft in 
question had been secured. 

The ironmasters about Westbromwich have found it necessary to 
call in the aid of the magistracy to help them to keep some of their 
puddlers to their duty. At the public office there on Saturday there 
were three cases of puddlers neglecting their work. From what was 
said it would seem that other firms in the vicinity of the town have 
now similar causes of complaint. The first case was against Thomas 
Smith and William Hunt, puddlers, in the employ of Messrs. Thomas 
Cross and Sons, of the Staffordshire Ironworks. Mr. Evans, manager 
at the works, proved the neglect of the work (making less than the 
usual quantity of heats), and indeed the defendants did not deny the 
charge. Lut they had various excuses: their under hands would 
not work; the weather was too hot (it was Tuesday or Wednesday 
week), they had not the proper quantity of red ore, nor was 
“fettling” enough allowed them. Mr. Watson was retained for the 
firm, and asked that the defendants might be sent to Stafford. In 
consequence of their misconduct, a portion of the works stood still, 
and they were the ringleaders in an apparent determination not to 
go on with the work. By the manager's statement, Messrs. Cross 
had sustained a loss of £20, and an example must be made. Mr. 
Kenrick, after consulting with Mr. Sharp, said the bench did not 
like to send the defendants to Statford, as might be done, for three 
months. If they would promise not to offend in like manner, on 
paying 10s. each, the matter, if the complainants thought proper, 
might thus be disposed of. After some consultation Mr. Watson 
announced that this course would be acceded to, and so this case 
ended. The second matter, of exactly a similar kind, stood thus :— 
Isaiah Davis and Thomas Stokes, puddlers, in the employ of the 
Messrs. Dawes, of the Bromford Works, were proved by the 
manager, Mr. Samuel Moore, to have neglected their work on the 
4th and 5th instant. The defence of Davis was, that he was ill; but 
of this he did not give the proper and usual notice. Stokes’ defence 
was, that the under hands did not attend, and they (the puddlers) 
could not work by themselves. At length, and tinding that about five 
shillings’ worth of coal had been wasted b;- these men, on a promise 
to go to their work, and not again neglect their furnaces and employ- 
ment, they were adjudged to pay sums (including costs) of 14s. 6d. 
each. The third and last case involved a point of some importance. 
William Hicken, a puddler, in the employ of Messrs. Kaye, Bissell, 
and Bissell, was charged with neglect of work. Mr. H. Plunkett 
was retained for the masters, and Mr. Bayley for the defendant. 
There was no dispute as to the defendant leaving without doing his 
full amount of heats; but the defence was, that he did give notice 
that he was not able to do this, as he was too ill tostop. Itis the uni- 
versal custom in works in such cases to go and inform the night 
watchman of the cause, but in this instance Hicken told a man 
named Blocksidge, who has no sort of authority in the works, and 
who only acts as watchman on Saturday and Sunday nights, when 
no men are at work. He did not give himself any trouble to seek 
out the regular watchman, who, in the absence of Mr. Stokes, the 
manager, is authorised to take the excuse, and who supplies another 
man to the vacant furnace, so that no stoppage or hindrance ensues. 
Mr. Kaye, one of the firm, was present, and told the bench that 
unless discipline by night as well as by day was observed in works, 
great losses to masters must ensue. However, at the recommenda- 
tion of the bench, and after consulting with Mr. Kaye, Mr. Plunkett 
withdrew the charge. ‘The same course was pursued against another 
of the same firm’s puddlers, George Sheldon, who had, as he said, 
knocked off from the same cause. 

The Wedgwood memorials continue to receive support. For the 
institute £3,000 and upwards, and for the statue more than £1,700, 
have been received. 

An ordinary general meeting of the Cheadle Waterworks Company 
has been held. From the accounts and reports of the directors and 
auditors, which were unanimously adopted, it appeared that the 
prospects of the company were gradually but steadily improving; 
and it was unanimously resolved that a dividend of 2 per cent., being 
an increase of 4 per cent. upon the dividend of last year, should be 
paid to the shareholders on and after the second day of May next. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Livernroot Matters: The Dock Board: The Emigration Trade—OPENinG OF 
THE Boston AND SLEAFORD KattLway—Lire-spoats — RatiLway MATTERS 
IN THe East: Failure of the Bedford, Potton, and Cambridge: Saffron 
Walaen—Srate or Taape: North Wales: Sheffield: Railway Materials for 
India—Deratu or Mr. J, WaLtes—Gas at STamronp — ‘Tue Baaprorp 
“Peet Park"— MANCHESTER GEOLOGICAL Soc:ETY—DENTON AND STALY- 
BRIDGE Ramtway — Fiuian Paper —Drinkinc Fountains — Expiosion oF 
A Locomotive Bower: Loss or Two Lives — Ery Carneprat—Tue 
Great Orncan IN THe Leeps Town Hatt —DRainaGe MATTERS aT 
Srratronp — Steam Crane FoR PortsmourH DockyarD—NorFroL_k 
County Surveyorsaie —Woopsipe Gravixc Dock Company— Norru or 
Evrorpe Steam Navication Company—Tue Mancuester Assize Court 
Competition : Report of the Committee. 


Tue Mersey Dock Board have ordered certain alterations to be made 
in the locks leading to the Leeds and Liverpool Canal, through the 
Salisbury and Collingwood Docks. The board have also accepted 
the tender of Messrs. Ogden and Barnes to supply four patent cap- 
stans, one for the entrance of the Canning Half-tide Dock; one for 
the west side of the south passage of the Victoria Dock ; and two 
for the Morpeth Dock, Birkenhead. Two electric time-balls are to 
be placed in an elevated position allong the line of docks—one on 
the summit of the Victoria Tower, and one on the south-west corner 
of the Albert warehouse—at a cost of £250. At the last meeting of 
the board, a letter was read from the manager of the Woodside 
Ferry, stating that he had been instructed by the ferry committee of 
the Birkenhead Commissioners to inform the board that, in order to 
facilitate the carriage of loaded carts and carriages across the river 
at all times of the tide, the commissioners had under consideration 
the construction of steam vessels on the American principle, but 
they could not effectually carry out the principle unless the board 
was prepared to construct the landing-stage at Woodside with this 
object, and also to alter one of the landing-stages on the Liverpool 
side. On the motion of Mr. Bushell, it was resolved that it was of 
the highest importance that every possible facility should be given 
for the passage of the river as regards goods, produce, and passengers, 
and that the works committee be requested to ascertain the cost of 
meeting the suggestions of the Birkenhead Commissioners. <A 
memorial from a numerous body of coal proprietors was read, com- 
plaining of the inefficiency of the accommodation afforded them at 
the Birkenhead Dock. Mr. Laird said the requirements of the trade 
had been to some extent anticipated. At the last meeting of the 
works committee Mr. Hartley was asked to prepare plans and report 
upon the best station for a coal dock and graving dock at Birkenhead. 

The Liverpool emigration trade has been gradually increasing in 
briskness during the past quarter, particularly in the direction of the 
United States. The bulk of the emigrants are still Irish. 

The Boston and Sleaford Railway was opened for traffic on Tues- 
day. This line is an extension of the branch opened from Grantham 
(on the Great Northern) to Sleaford in 1857. 

It seems that the Great Yarmouth beachmen object to the con- 
struction of the life-boats recently stationed there by the National 
Life-boat Institution. Exception is taken by the men to the 
“ hooded ends,” and they do not appear to have much faith in the 

self-righting principle.” Captain Ward, the society's inspector, ob- 





that the boats have not yet had a fair trial, and that the 
wledge of the beachmen is confined to the boats which have long 
been peculiar to their coast. 

The projected Bedford, Potton, and Cambridge Railway has fallen 
Gaveak a committee of the House of Commons having decided that 
the preamble of the bill was not proved. The line would have 
shortened the distance between Cambridge and Oxford forty-nine 
miles, and placed the midland and eastern districts in much more 
direct communication. 

An effort is now being made to carry a branch from the Eastern 
Counties Railway, at Audley End, to the rather important town of 
Saffron Walden, through which the main line ought - at any rate 
theoretically —to have passed. The length of the branch now pro- 
posed would be three or four miles. 

The North Wales coal trade is reported to be active. The exports 
are chiefly confinedito the south of England and Birkenhead. Trade 
prospects at Shetlield are reported to not so encouraging as they 
were a short time since. A new rolling mill for the manufacture of bar 
iron, &c., on an extensive scale, has been started at Mr. G. Hopper’s 
Britannia Ironworks, in the north. Nearly the whole of the Indian 
lines, including the East Indian, Calcutta, and South-Eastern and 
Great Southern Railway of India, are being fastened with the 
conical nicked twisted railway spike, which Mr. Hopper manufac- 
tures by his patent machinery in large quantities. Nearly two 
millions, or about 1,000 tons of these fastenings, are now in process 
of being made at the above works. 

The death is announced of Mr. John Wales, of Hetton, viewer of 
the extensive coliieries at that place and North Seaton. Mr, Wales, 
who died at the comparatively early age of forty-seven, devoted con- 
siderable attention to the important subject of colliery ventilation, 
more especial!y with the view of preventing and diminishing the 
risk of explosion in coal mines; and it is stated that a serious explo- 
sion never occurred in the mines placed under his superintendence. 

The Stamford Gas Company have declared a dividend at the rate 
of 8 per cent. per annum, although the price of their gas has beer 
reduced from 1Us. to 5s. 6d. per 1,000 cubic feet in the last few years. 
But 5s. 6d. per 1,000 seems rather a high price. 

A public meeting has been held at Bradford for the purpose 
of receiving an account of the proceedings of the Peel Park 
Committee in that town. A report read by the honorary 
secretary, Mr. M. Brooksbank, stated that the total receipts 
on account of the park fund, to the close of last year, amounted 
to £18,877 4s. 7jd., and the payments to £18,916 18s. 64d. 
The accounts owing by the committee on the 1st of January last 
amounted to £3,656 8s. 5d., thus leaving a debt approaching near to 
£4,000 upon the undertaking. ‘The Mayor, in moving thé adoption 
of the report, glanced at the history of the park, and noti the 
noble example set by Mr. Salt, and the firm of Messrs. Milligan, 
Forbes, and Co., in offering at the beginning a donation of £1,000 
each towards carrying out the project, on the condition that other 
£9,000 should be raised by subscription. The park contained at 
— fifty-five acres of land, obtained at a cost of about £6,000. 

n speaking of the plan adopted for laying out the ground, he did 
not know that a better could have been chosen, but, unfortunately, 
it was a costly plan, and it had been the foundation of all the ditti- 
culties of the committee. In carrying out the plan they, in February, 
1854, resolved to employ a number of woolcombers who were out of 
work. The wages paid amounted to a yery large sum, and it had 
been since found that the work would have been much better and 
more economically done if it had been let by contract. However, 
the committee did everything for the best, and although that false 
step was to be regretted, it could not now be helped. The subscrip- 
tions received amounted to £8,051 12s. 54d., a very handsome sum, 
yet he thought they had a fair claim upon the inhabitants of that large 
and wealthy town for further subscriptions to pay off their liabilities. 
Alluding to the fact that the committee had obtained a grant of 
£1,500 trom the Government, he expressed his regret that they had 
expended that money in the works connected with the park, rather 
than in paying off the debt. He opposed that step in the committee, 
but was over-ruled. The question was, how were they to clear off 
their liabilities ? There appeared to be three ways of dealing with 
the matter. First, by letting out for building purposes fourteen lots 
which the committee had laid out with that view, and which it was 
supposed would realise about £300 each. In the second place, they 
might raise the amount by subscription, and he preferred this before 
the other plan, because he thought it would be better not to dispose 
of any more of the ground, but to keep it for the use of the public. 
The only other mode of dealing with the difficulty was to ask the 
corporation to take the park, with all its liabilities, and he believed 
that a rate of 1d. in the pound for five years would clear off the debt 
and keep the park in repair. After a protracted and warm discus- 
sion, a committee of investigation was appointed to go through the 
accounts, and report thereon to a future meeting. 

At the last meeting of the Manchester Geological Society, a paper 
was read by Mr. Binney on the “ Lancashire and Cheshire Drift.” 
The whole of the counties of Lancaster and Chester, Mr. Binney 
observed, from the Irish Sea to the foot of the Pennine Chain, are 
more or less covered with different portions of foreign drift, 
so that the underlying strata are only visible in steep escarp- 
ments, the great lines of drainage, or in artificial sections. In some 
places, as near Black Moss, above Ramsbottom, in Walmersley, and 
at Pikelow, near Macclestield, it reaches to heights of from 1,000 ft. 
to 1,200 ft. above the level of the Irish Sea; and the author has little 
doubt, but that some of the most ancient portions of it have passed 
the Pennine Chain through the valley of Todmorden to Hebden 
Bridge, by the Summit Valley above Littleborough, as the highest 
point of the last-named valley is only 610 ft. 4in. above the level or 
the sea; other portions of the drift may have gone by Burnley 
down to Todmorden through the Portsmouth Valley. The flat 
surfaces and hollows of underlying rocks appear to have afforded 


| lodgment for it in much higher places than sloping sides of rock ata 


lower level. Near the shores of the Irish Sea it is very simple, 
being composed of brown till, covered with a thin deposit of fine 
forest sand, as seen at Ormskirk. At Manchester it is composed ot 
lower gravel, till, and upper sand, and gravel; while at lieywood 
and Poynton, near the base of the Pennine Chain, the beds of gravel 
and sand are parted by several beds of loam and clay. 

A proposed railway from Denton to Stalybridge is not to be pro- 
ceeded with by the London and North-Western Company, in conse- 
quence, it is stated, of some arrangement with the Manchester‘ 
Shettield, and Lincolnshire. 

The Secretary of the Manchester Cotton Supply Association has 
received from Mr. Consul Pritchard a curious specimen of printed 
paper made by the women of Fiji. It measures about eight yards 
by six, and is made from the inner bark of the mulberry tree. This 
paper is an article of barter amongst the natives of Fiji, and a few 
yards of common calico would purchase a considerable quantity. It 
is used for curtains, tablecloths, and other purposes ; and it is thought 
that possibly the tibrous material of the mulberry tree might be 
suitable for making writing, printing, and other useful commercial 
papers. 

, The drinking fountain movement continues to advance in the 
northern districts. 

Two men were killed last week in consequence of the explosion of 
a boiler of the locomotive engine used for hauling wagons between 
Job's Pit and Grahamsley, on the West Durham Railway, which was 
standing at the former pit, waiting for its return load. An inspector 
of wagons for the West Durham Railway Company, named John 
Harewood, was standing in front of the firehole on the tender, when 
from some cause, probably the bursting of the fire-flue, the doors, 
fire-bars, &c., were scattered over the place. Harewood was thrown 
seventy-two yards from the engine, and his body rebounded eleven 
yards, carrying him a total of eighty-three yards to the west, while 
the fireman, James M‘Knight, was thrown — a bank fifteen 
yards to the south. Harewood, who was killed on the spot, was 
thirty years of age, and has left a wife and three children. M‘Knight 
received severe internal injuries, and died in a few hours: he 
also left a widow and child. 

The estimate delivered by Mr. Scott for the restoration of the 
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octagon and lantern of Ely Cathedral —in memory of the late Dean 


Peacock —is £5,000. 
The Leeds gives some in’ details with regard to 
of that place. It that 


Mercury 

the great organ in the new Town- appears 

the is supplied with wind ydraulic engines, patented by 
Mr. D. Joy and Mr. W. Holt, of Leeds. Five of these machines, 
attached to a like number of bellows, and conveying, by means of 
twenty-seven reservoirs, wind to the various parts of the instrument, 
are in the basement of the building, and appear to work in a 
satisfactory manner. The following table shows the position occupied 
by the Leeds ve as regards the number of pipes among other 
celebrated English instruments : — 


York on SO oe ee ‘es ce te bp 
St. George's , Liverpeo! a oe oe owe 5 

Heede Towa Halk... 2. 2 oe co co co co oe 6,150 
The Crystal Palace .. P ee es 4,554 
The Pansptiooe .. .. «2 oo ° + oe 4,004 
Birmingham Town Hall oe 3,660 


Extending the comparison to German, Dutch, and French organs, 
the Leeds instrument, it will be seen, takes the lead with one excep- 
tion: — 


Pipes. 
The bg ray a nn a ee -- 6.666 
Lubeck, Marien Kirche.. .. .. «. «2 o «+ 65,2382 
Hamburg, St. Michael's .. .. «. os 0 oo «+ 4756 
Freiburgh .. * Gin ee. ee 


CD. 5 cn ac oe. ae oe soe 
Rotterdam, St. Lawrence .. «. «2 e+ «+ os 
Haarlem.. oe 08 ©8 @© 06 se 


G6, Rostache, Paris.. <. 2. co cs co oc co 4618 
t. Denis ” oo <e ae oh 00 40 on ene 
The Madeleine ,, .. «2 cc cc co cc ce oo S288 


Waterworks-row, Stratford, through which it is proposed to carry 
the Government metropolitan sewer, took its name from the site 
being at one period occupied by the old waterworks which supplied 
East London with water. ‘There was a large brick tower some 80 ft. 
or more in height, to which pipes were laid from the base to the 
summit, and from which, through wooden pipes, the water was con- 
veyed to the metropolis. The tower, which is still in the recollection 
of some of the old inhabitants, was pulled down in or about the year 
1814. 

Main drainage works are now progressing in the vicinity of 
Canning Town. ‘The water rises a few feet above the surface of the 
high road, and even with three pumping engines the labourers, from 
the nature of the soil and influx of water in the cuttings, find con- 
siderable difticulty in proceeding with the works. 


Messrs. Fairbairn, of Manchester, are the contractors for a new 
steam crane on the east wall of the steam basin in Portsmouth Dock- 
yard. Steam wa: got up for the tirst time yesterday week. 

The magistrates of Norfolk have determined to advance the salary 
of the county surveyor to £300 per annum, to include all charges 
for loss of time, travelling, and other attendant expenses, with extra 
percentage for all new works exceeding £1,500, The travelling and 
out-of-pocket charges would probably amount to £150 per year, so 
that the justices are still under the impression that they can retain 
the services of a first-class professional man for £150 per annum. 
However, too much must not be said on the subject. Hitherto the 
justices have paid £75 per annum, with a percentage on all works 
above £50. They started, twenty years since, with £60 per 
annum! ‘Tardy justice is therefore being done by degrees. 


The Liverpool Town Council have agreed to lease the extensive 
graving docks, shipyards, and premises at Birkenhead, formerly in 
the occupation of Messrs. Clayton and M‘Keverigan, to the Wood- 
side Graving Dock Company, a limited liability undertaking recently 
formed. 

The Lowestoft property of the North of Europe Steam Navigation 
Company has been submitted to public competition. There was no 
bidding for the factory and adjoining premises. The cattle sheds 
were knocked down at 2,600 guineas, to the Eastern Counties Rail- 
way Company, 4s were also the shear legs, which are calculated to 
raise upwards of 100 tons. 

The Manchester Assize Courts Committee presented on Monday to 
the Salford Hundred Quarter Sessions, a report detailing the steps 
they had taken. It appears that 109 competitors appeared. When, 
by a series of rejections, the plans under consideration had been 
reduced to seven, the committee, as they were empowered to do, 
“* called in professional assistance in order to ascertain how far their 
contributors had complied with the instructions issued; and particu- 
larly with that portion of them which limits the total cost of all the 
erections required, including fixtures, fittings, the boundary fences, 
heating and lighting apparatus, draining, and all matters necessary 
for carrying out the proposed works, to the sum of £70,000.” 
Eventually, the committee unanimously agreed to recommend that 
the premiums should be awarded to the designs bearing the following 
mottoes :— 

Ist. £250—** Pro rege, lege, et grege.” 
2nd. £150—** Labore et honore.”—( Design No 1.) 
3rd, 4100—'* Let myht be done.” 


The committee added :—“ The authors are not known; the letters 
Which accompanied the designs not having been opened by the com- 
Mittee, who considered it an act of courtesy to the general body of 
Magistrates within the hundred that, in a work of such magnitude 
#nd importance, every opportunity should be given — before the 
‘ames of the successful competitors were disclosed—of testing the pro- 
riety of the selection which has taken place, and at the proper time 
of adopting or rejecting the recommendation of the committee. The 
committee cannot conclude without expressing their admiration of 
the great talent and industry displayed by many of the unsuccessful 
competitors, which reflect the highest credit on themselves indivi- 
dually and on the profession to which they belong.” Mr. E. 
Ashworth, in moving the reception of the report, which is to be 
further considered on a future day, said the committee at first 
thought that £50,000 should be the total expenditure ;*but after the 
experience they had in preparing the instructions to architects, 
which were based upon very full inquiry and comparison as to 
various existing courts, &c., they concluded that for £50,000 the 
necessary accommodation could not be provided in a substantial and 
elegant building, such as would not be put to shame by many ware- 
houses and other buildings in the city. Therefore, the limit of ex- 
penditure was fixed at £70,000. ‘The committee had, in their 
decision between the competitors, been primarily guided by conside- 
rations as to the most convenient arrangement of the courts, 
the judges’ lodgings, and the numerous rooms and offices which it was 
stipulated should be provided; and, secondarily, they had looked to 
secure an appropriate elevation for the embellishment of the city ; 
always bearing in mind that the £70,000 was not to be exceeded. 
‘There were half a dozen or more plans, besides those named, which 
were of so much merit that the committee regretted they had not 
the power to give to their producers premiums or some other acknow- 
ledgment. ‘The gentleman consulted by the committee was Mr. 
David Bellhouse, who had had thirty years’ experience, and was now 
out of business, and whose ability and integrity none could doubt. 
Guided by his opinion the committee believed that the design 
selected for the first premium could be carried out for as nearly 
£70,900 as it was possible to determine any such matter by means 
of an estimate. It was suggested that the authors of five or six 
of the other plans should receive some recognition of merit—a pro- 
position which Mr. Ashworth heartily supported. 





Parer From Woop.—A French gentleman, an amateur in 
chemistry, has discovered a new mode of making paper. It is simply 
by boiling slices of wood with a certain quantity of mineral and 
vegetable alkali. If we may rely on the statement of the inventor, 


who intends to practise his method on a large scale, he can produce, 
from 54 kilogrammes of slices of firwood and 5 kilogrammes of 
alkali, a ream of very large paper, as white as snow and as fine as 
silk.— Bulletin. 





SCOTCH PIG IRON REPORT. 
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GLaseGow, 13th April, 1859. 
The Scotch ae —— during the past week has been very dull, and 


the price has = ton. oe demand has = off = 
siderably durin past fo t; greatly in consequence 0: unsett! 
state of coutaeate i ot a speculative demand has been very 
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ive. 
To-day business was done to a large extent at 5ls. 6d., cash, closing 


Shipments last week were 13,629 tons against 10,319 tons same week last 
year. Suaw anD THomson, Metal Brokers. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are c for at the rates by the trade. Brokerage 
is not charged for buying except on Foreign Tin. 
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Rats: The demand this week has not been quite so active, notwith- 
standing which the market keeps firm at £6 5s. per ton f.o.b. in Wales, for 
ordinary specifications, 

Scorcn Pie@ Iron continues dull, and the demand, since our last, has been 
very limited. Prices have slightly declined, as the market closing at 51s, 3d. 
per ton for mixed Nos. warrants f.0.b. at Glasgow, cash ; and for three 
months open at 52s, 6d. The shipments were 13,600 tons against 1,300 
tons last year. 

SpELTER has been rather dull. 

CoprEr remains the same. 

Leap in better request, with an upward tendency. 

Tin : The English smelters announced an advance on the 12th inst. of £3 
per ton on common, and £4 on refined. Foreign is also higher. Banca 
cannot be bought under £136, and Straits under £134. 

Tin Puates are in good demand, and prices are qucted higher for some 


descriptions, 
MOATE and CO., Brokers, 
April 14, 1859. 65, Old Broad-street, London- 
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OcEAN STEAMERS FROM IRELAND.—The City of Manchester took 
out 351) passengers, on the 8th inst., from Queenstown. This is said 
to be the largest number of passengers which have yet left Ireland 
in a steamer. 

Steam Hammers.—The following paragraph has recently ap- 
peared in several of the public prints :—‘ Messrs. R. Morrison and 
Co., of Newcastle, have just completed, for the Mersey Steel and 
Forge Company, the largest steam hammer in England, and pro- 
bably in the world. The total height is 21 ft., and the width 
between the frames 14 ft. 6in. The clear height from the ground 
to the under side of the frames is 9 ft.4 in. The hammer bar is 
15 in. in diameter, and 19 ft. long, and is made of steel, with the 
piston, which is 36 in. diameter, forged in one solid piece. The 
hammer bar forms a solid mass of steel, weighing above 7 tons in the 
tinished state, with a stroke or clear fall of 6 ft. The gearing for 
working it is very simple. It consists of a single lever, which, in the 
hands of any competent engineman, is amply sufficient to render 
the huge mass obedient to the slightest wish of the forge- 
man. The cylinder is 36 in. diameter, and weighs, finished, above 
8 tons; the two frames weigh 15 tons.” We have already engraved 
Mr. Morrison’s hammer in our plate 105, vol. vii., and we can there- 
fore speak with decision as to its simplicity and practical value. But 
any one who compares the statement as to size, in the paragraph 
just quoted, with the article and plate of Mr. Condie’s “moving 
cylinder hammer,” in part 113, vol. ii., second series, of this journal, 
will see that the great Glasgow hammer is both larger and more 
powerful in its stroke than that at Liverpool. In March, 1853, Mr. 
Condie erected a 6-ton hammer, with a 6-ft. stroke, at the Lancefield 
Forge, Glasgow, with a width of opening in the framing of 20 ft., 
or 54 ft. wider than Mr. Morrison’s hammer. This is the hammer 
with which all the large forgings of the Great Eastern were made. 
In July, 1857, Mr. Condie also erected, at the Glasgow Forge of Mr. 
Alexander Fulton, the 64-ton hammer, with 7}-ft. stroke, which, as 
we have already said, we have engraved in plate 212. This hammer 
has since been altered to 7 tons, with a width of 20 ft. of opening 
in the framing, and a height of 8} ft. of clear working space beneath 
the horizontal bar of the frame; and it is, without doubt, the largest 
hammer at work in Great Britain. But we shall be glad to see both 
makers striving to bring out such admirable tools of a still larger 
siae—Prestienl Moshanle s Journal. 





Cottrery Macumrery.—In a lecture on this subject at 
Bristol School of Mines, Mr. M. Fryar (the master of the 
observed: — “ machinery 


bp 


portion of the work of the colliery, it will nae pals 
ie wo it will, in most ) 
able to avail yourself of it. The is ea of machinery, and the 


progress and success of almost every ption of work, ina 
measure, depends upon the skilful use of machinery therein. . 
chinery advantageously oe at the surface of some of the best 
conducted and most profitable collieries, is at others entirely 
neglected ; what waste of time, of material, and of labour is’to be 
met with at some collieries in tipping 
and again gees and filling the coal into carts or trucks by un- 
aided mani Proper hs machines, screens, spouts, and 
self-acting apparatus for re-raising the small coal to a level from 
which it can be run down spouts into the carts or wagons, may in 
all cases at any rate partially obviate such waste. Self- 
weighing machines would be an invaluable addition to the surface 
machinery ; by such the weighing of the tubs, as they are taken 
from the cages, and of the carts or trucks, as they leave the coal- 
wa would be greatly facilitated, and much time would be saved. 
herever much manual labour can be saved by the substitution of 
machinery as a general rule, it will be a means of saving to do 
so. Self-acting inclines and steam-engines for the 
transport of coal, and small ponies, where such 
cannot well be brought to bear, are the means of true 
in underground machinery. No doubt, in course of time, we 
shall have practical and economic coal-cutting machines, and 
the present laborious work of coal cutting by manual labour will 
be looked upon as one of the barbarities of the past. We speak 
now of their mode of carrying coal underground in the early 
days of coal mining in Scotland, as a rude and somewhat un- 
civilised practice, only to be met with in the pages of mining 
history, and happily done away with in these times; but I can never 
witness the work of ‘carting,’ as it is called in this part of the 
country, without being haunted with the impression that it is 
equally as rude a practice as Scottish miners were guilty of at the 
time to which I have just referred. In their case women carried the 
coal in creels on their backs; at the present time boys and men 
haul the coal in small carts along the low passages of the mine, by 
a rope passed round their waist and through between their legs, 
being attached tothe cart. This practice would look much better on 
the pages of history than in actual operation in so many of the col- 
lieries of our own day, where thin seams of coal are being worked. 
I do not mean to give these remarks as in any d 
negligence or want of skill on the managers of those collieries where 
‘carting’ is now practised, but simply to call your attention to the 
great necessity there is for improvement in this department of un- 
derground machinery. The methods which have in most cases been 
adopted for raising water from the deep workings of mines, to the 
bottom of the shafts, are evidently admissible of very considerable 
improvements, and is, therefore, a subject well worth our attention. 
Indeed, I may well remark about machinery and engineering in 
general, that there is no standing still in the matter; the machi 
in use at collieries twenty years ago, would do but little for us at the 
present day, and we may fairly argue that the machinery of to-day 
will do but little for the mining engineer of some half-a-century 
hence. I must, however, guard against an error which these remarks 
are likely to induce; an error which is a great cause of failure to 
make a colliery pay, by engineers who are apparently enthusiasts in 
improvements. Some men are for ever pulling down, and buil 
up; the idea of economy seems to be inseparable from always doing 
something which no one else has ever yet done, and their whole life- 
time is spent in attempting to carry out their ideal improvements; 
and the protits of the collieries of their various employers are largely 
absorbed py incessant alterations in the machinery and the working 
of the mine. No instruction or advice that myself or any one else 
can give you with respect to guarding against those two extremes, 
namely, neglecting all legitimate improvements on the one hand, 
and for ever making expensive alterations on the other, will ever 
make up for deticiency in common sense or inability to deliberately 
investigate the expensiveness and protitableness of proposed altera- 
tions in machinery before making them. You must ever hold in 
your hand the balance of profit and expense, and you must be very 
careful that strong prejudice, a love of change, or a vain ambition 
to be the tirst does not so dim your sight as to cause you to mistake 
the balance-pans. If the profit does not considerably outweigh the 
expense, the safest way will be to make the best of your bad 
machinery. I am, of course, — sing that the question in this 
case is simply one of pounds, shillings, and pence ; where it is one 
of safety to the lives or limbs of the workmen, you must then be 
actuated by motives vastly higher than simply those of pecuniary 
gain.” 

WRECKS AND CASUALTIES ON THE Coasts OF THE Untrep Kinc- 
poM.—A report, under this head, of the Surveyor-General to the 
Board of Trade states that the returns show an increase on the whole 
number of wrecks and strandings, viz.—869, against 866 in 1857 
and 837 in 1856; but it is to be observed that the number of 
losses under those heads exhibit a decrease, being 354 in 1858 against 
384 in 1857, and 368 in 1856. The number of total losses by colli- 
sion is 50 against 43 in 1857, and 51 in 1856, while the number of 
casualties, involving damage by the same cause, is 251 against 224 
in 1857, and 265 in 1856. The new Admiralty regulations as to 
lights not having taken effect until the 1st of October last, and 
many homeward-bound vessels being yet unprovided with lights in 
accordance with them, no conclusion can at present be arrived at as to 
the effect such regulations may produce in reducing the number of 
casualties by collision. A more equal distribution of casualties 
around the coast has resulted in consequence of the prevalence of 
southerly and westerly winds during the past year, a much larger 
proportion than usual having occurred on the west and Irish coasts ; 
the number on these coasts being 567 in 1858 against 459 in 1857. 
A proportionate decrease has taken place in the casualties on the 
east coast, which have fallen from 600 in 1857 to 514 in 1858. The 
number of lives saved during the year 1858 presents much cause for 
congratulation ; for out of 1,895 lives in actual peril from ship- 
wreck, 340 only were lost and 1,555 saved. Of these latter 206 
were saved by life-boats, and 210 by the rocket and mortar appa- 
ratus. The remainder, with the exception of 26 lives (saved by 
meritorious individual exertion), were rescued by ships, steamers, 
small cfaft, and coast-guard boats, and amountto 1,113. The latter 
number appears large in comparison with the number saved by the 
rocket and mortar apparatus and life-boats; but it must be remem- 
bered that the services are altogether of a different character; that 
they were rendered, for the most part, in milder weather and in far 
less dangerous situations than the service quoted above. The rocket 
and life-boat service is, for the most part, called into requisition 
when no other means of deliverance is at hand. The lives lost in 
the three last years show a gradual, and in the last year especially, 
a satisfactory decrease, compared with the whole number of lives in 
peril, viz. :— 
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'Number of Lives Number of Lives) Rate per Cent. of 


Year. Imperilled. Lost. Lives Lost. 
Sea! = | 
1856 2,137 521 | 244 
1857 .. 2.200 532 | 24°2 
1863 1,895 340 18°0 








The loss of many lives is found to arise from the lowering and clear- 
ing boats from ships. In the majority of cases it appears that a 
boat is no sooner attempted to be lowered or got out in a gale of 
wind than it is stove, or from the fouling of the tackles and running 
gear capsized. The number of ships’ boats that escape this disaster 
is very small as compared with the number attempted to be got out 
or launched in cases of emergency. 

Tue Armstronc Gux.—MM. Fetin, Gaudet, and Co., of Rive- 
de-Gier, France, have addressed a French journal, claiming the inven- 
tion of the Armstrong gun, under patents taken out by them in Eng- 
land and France in 1849. 
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SOCIETY OF ARTS. 
Wednesday, April 13. 


ON PROFESSOR ~ HUGHES’ SYSTEM OF TYPE-PRINTING TELE- 
GRAPHS AND METHODS OF INSULATION, WITH SPECIAL 
REFERENCE TO SUBMARINE CABLES. 


By Mr. H. Hype. 


Tae several phenomena which have been manifested in the working 
of long submarine telegraph cables demonstrate the necessity of im- 
proving the insulation of the wires, and of economising the trans- 
mission and recording of symbols, Imperfect insulation not only 
implies a diminution of the electric current, but may, and frequently 
does, increase to a totai loss, and the cable becomes useless. 

The insulation being good when the cable leaves the manufacturer, 
it is subject to so many accidents before it reaches the bottom of the 
ocean that the chances are greatly in favour of a long line receiving 
some 1g a, Plage cannot be repaired after it is laid down. More 
perfect insulation, and a self-restoring power which should make the 
cable itself, even at the bottom of the ocean, repair any accidental 
defect, are most important desiderata in the science of ocean tele- 
graphing. : 

he great expense of a length of cable, of any construction, suffi- 
cient to join England and America, must necessarily be such as to 
render economy of time in the transmission of messages a matter of 
primary importance. 

Through a single wire the waves of the electric force can only 
follow one another in single file. Whatever may be the time occu- 
pied in the transmission of a single wave, it is of no small importance, 
whether it takes from five or six or only a single wave, to communi- 
cate the signal of any letter of this alphabet. The short experience 
of the working of the Atlantic cable has demonstrated the importance 
of these positions. I need. therefore, offer no apology to the members 
of the Society of Arts for bringing before them the methods by 
which Professor Hughes seeks to improve the insulation of sub- 
marine and other wires to render them self-repairing, and to economise 
and render, at the same time, the means of despatch accurate and 
self-recording. 

FIRST—INSULATION. 

Gutta-percha has been found to be the best insulation for long 
submarine lines. This substance, however, is more or less porous; 
minute flaws may exist, which do not show themselves until some 
time after the immersion of a cable. This was exemplified by Mr. 
Henley, who discovered a flaw in his submarine cable, which did 
not show itself until it had been three or four days under water. To 
meet these defects, to fill up any minute pores in the gutta-percha, 
and also to cure any accidental fracture or puncture of it, Professor 
Hughes introduces a viscid semi-tluid substance, of a non-conducting 
character, between the conducting wire and the gutta-percha ; or the 
wire may ‘first be coated with gutta-percha, and the viscid fluid 
introduced between the layers of gutta-percha. As soon as a punc- 
ture is made in either of the gutta-percha coatings, the semi-viscid 
fluid oozes out. It is of such a nature that it hardens when it comes 
in contact with the surrounding water. 

This hardening or coagulating property allows no more of the fluid 
to ooze out than is necessary to fill the fracture, and at the same 
time to glue and unite the separated parts of the gutta-percha. 

The first feature in this form of cable is its self-restoring power ; 
but it has another, and perhaps more important one. It has been 
shown, I think by Professor Faraday, that a fluid which cannot be 
decomposed by electricity is the most perfect insulator. Should this 
be demonstrated in practice, the invention of this form of cable must 
be valuable as a means for greatly increasing the non-conducting 

wer of the medium. surrounding the conducting wire. It is wel 

nown that cables become defective in insulation after being sub- 
merged for some time. It has been supposed that the forces of the 
electric current burst the gutta-percha covering under certain cir- 
cumstances. It has also been urged that, in consequence of this 
tendency, battery power should be used instead of induced currents. 

Professor Hughes has demonstrated that voltaic currents exert no 
mechanical force whatever upon the insulating coating of a conduct- 
ing wire. 

If there be a defect in the coating it may be enlarged by strong 
currents, either voltaic or induced. But, if there be no pore or 
crack through which the current can first commence its work of de- 
struction, no voltaic current would exert sufficient force to tear a 
piece of paper. This has been shown by putting a piece of cable, 
8 ft. long, made upon Professor Hughes’ plan, into a bath of salt 
water. Tis complete insulation was tested by a delicate galvano- 
meter and a battery of 500 cells. A fracture, an inch long, was 
then made through the gutta-percha and the viscid substance, allow- 
ing the salt water to reach the wire; the galvanometer immediately 
was deflected from zero to 90 deg., showing dead earth. 

In the course of five or ten minutes the viscid substance worked 
its way around the uncovered wire, and oozed out to the water 
through the fracture. It then coagulated, and thus repaired the in- 
jury, and completely restored the insulation. The whole force of 
the current from the 500 cells was kept constantly passing through 
the wire during the whole of this operation. 

In illustration of the varied effects of different descriptions of 
fractures upon submerged cables, it may be instructive to note that 
if the conducting wire be made bare by a fracture of considerable 
size, having breadth as well as length, the immediate result will be 
dead earth, or the instantaneous deflection of the needle to 90 deg. 
If the fracture be fine, or narrow, the effect will be a deflection of 
the needle to a greater or less extent, say from 70 deg. to 90 deg., 
with a constant vibration of 5 deg. to 10 deg., or even more This 
deflection and the vibrations will continue as long as the current is 
kept up in the wire, and often resemble the vibrations produced by a 
manipulator. This peculiar phenomena may, in some degree, 

account for the peculiar vibrations which so much puzzled the elec- 
tricians during the short life and last moments of the Atlantic cable. 
These vibrations are probably produced by the decomposition of 
water by the electric current. the hydrogen gas escaping from the 
point of contact with the wire in an elongated bubble, fills the 
fracture while passing through it, thus alternately opening and 
closing the circuit. 
SECONDLY—INSTRUMENTS. 


In the early history of electric telegraphing, inventors were 
impressed with the advantages of using the alphabet in general use 
for transmitting communications, instead of characters or symbols, 
a mode which naturally suggested itself as the best, if practicable. 

While electrical knowledge was confined to but few, mechanical 
knowledge, as applicable to its development, was also limited in the 
same or a still greater ratio. Hence, the mechanical means by 
which electric currents were made to convey or record signals were 
crude and simple, and the work was, if not cheaply, at least slowly, 
roughly, and often inaccurately done. 

Among the earliest discoveries of electro-magnetism, was the 
vibration of a magnetic needle to the right or left, at the will of the 
operator, by passing an electric current through the apparatus, or 
around the needle. 

These vibrations are arranged into a code of signals, and the 
receiver spells off the me: from the moving needle, and translates 
the signals to an amanuensis, who commits it to paper. But in the 
event of errors by this process, there is nothing to show whether the 
sender’s hand was correct, or the receiver's eye undeceived, or the 
— ear unerring, or, if a difference arises between them, the 
evidence may be equally in favour of each. To ascertain who is in 
fault is difficult, the instrument being visual or non-recording. This 
sr method is now generally used in Great Britain. On the 

mtinent, however, Morse’s self-recording instrument is generally 


The main features of this instrument consist in making a tempo- 
rary magnet of a piece of soft iron, by passing a current of electri- 
an armature attached to one end of a 

@ stile upon the other end against a strip of 


city through it, 
lever, aed 
paper moved by 


means the manipulator is enabled to record, both at the home and 
distant stations, symbols, consisting of short and ay ape with 
blank spaces. These a are translated by the receiving 
clerk, written out, and enclosed to the person for whom the message 
is intended. 

The Morse instrument is used upon many of the American lines. 
A Roman type-printing instrument, the invention of Mr. House, is 
also used to some extent in America. It is more rapid than the 
Morse, printing accurately twelve to fifteen hundred words an hour 
in ordinary working, and is therefore approved upon lines which 
have a great amount of business. 

It is, however, more complicated than the Morse or the Hughes 
instruments, and requires an immense battery power to work it, so 
much so that it is not practicable upon the best air or overground 
lines, for circuits of more than 150 miles, while upon underground 
or submarine wires it has not, and I believe cannot, be worked thirty 
miles, 

The House instrument is based upon the step-by-step motion, or 
that the number of waves sent shall determine the latter to be 
printed. The type is made to revolve by means of a treadle, but is 
checked at each letter by an escapement, which only allows it to 
move one letter at a time. 

This escapement is moved by the flow of compressed air upon 
alternate heads of a plunger. The passage of air is governed by a 
valve attached to the armature of the axial electro-magnet, each 
wave of the voltaic current causing an action of thc ‘nagnet, and 
consequently of the plunger and escapement, by the air force. 
Compressed air is used to get greater power on the escapement, 
as the electric current would be too weak to move the escapement, 
whilst sufficient to move the armatures andvalve. In the trans- 
mission of a message, the operator sending it checks a circuit 
breaker at a certain number of waves, and this stops the type-wheel 
of the distant instrument by means of the escapement ; and, as 
soon as stopped, a press is unlocked, which imprints the letter. 

This unlocking of the press is very ingenious, its action depend- 
ing on the motion of the type-wheel. The main constituents of 
this instrument are the transmitting apparatus, a compound axial 
magnet, and a manual power by which the instruments are kept in 
motion. 

The instruments thus concisely described, as well as all minor 
ones hitherto worked with one wire, require an average of five or 
more electrical impulses or waves, or the time equal to this number, 
to transmit one letter. 

The recording in Roman type each letter of a message by a single 
wave, upon one wire, is the triumph of the Hughes’ system. To 
accomplish it, several requisites are necessary, which it may be 
proper to state, and then proceed to show how they are each obtained, 
and, united in one harmonious whole, producing that life-like auto- 
maton present to demonstrate before you what is advanced, and 
practically speak for itself in plain English. 

These requisites are, firstly, synchronous motion; secondly, an 
electro magnet, by which the timing of the electrical wave may be 
accurately measured; thirdly, a writing apparatus, by which the 
message may be correctly, rapidly, and easily transmitted; fourthly, 
a printing apparatus, by which the operator can record the message 
unerringly upon his own instrument, as well as upon the one at the 
distant station. 

Many inventors have attempted to make an instrument, by which 
a letter could be sent by one wave, but without success. One reason 
was, that they had no governor of suilicient velocity and accuracy 
to produce rapid synchronous motion. 

Professor Hughes applied a vibrating spring to govern his instru- 
ment. It is a well-known law that a certain number of vibrations 
produce a certain musical tone; therefore, if two or more springs 
have the same tone they must necessarily have a similar number of 
vibrations in the same time. The instruments are kept in motion 
by a weight acting upon a train of wheels, the spring governor 
acting upon them by means of an ordinary escapement. 

These vibrations may succeed each other with any degree of 
rapidity required. They are regulated by a small weight attached 
to the spring, and raised or lowered until the number of vibrations 
or desired tone is produced. This can be done easily and quickly, 
although the instruments may be any number of miles apart—say 
between London and Paris, or Ireland and America. 

The type-wheels of the instruments now exhibited, turn at the rate 
of one hundred and twenty revolutions per minute, and the governor 
makes fifty-six vibrations for each revolution of the wheel. 


THE MAGNET, 


The Hughes magnet is of peculiar construction. A permanent 
magnet oekediaen the cores of an electric magnet, and holds an 
armature in contact with its poles. A spring is attached to this 
armature, and so adjusted as to exert a counteracting power a 
little weaker than the force of the magnetic attraction. If, there- 
fore, the magnetic force be diminished, the armature is removed 
from the poles of the magnet by the force of the spring. 

The arrangement is such that the current of electricity passing 
through the coil when the circuit is completed, induces an opposite 
magnetism to that of the permanent magnet. The electrical force, 
therefore, which works this instrument, need not be sufticient to 
induce such a degree of magnetism as to render the core sufliciently 
magnetic to attract an armature to its poles—the practice in all 
other recording telegraphs. For instance, if the cores of the electro- 
magnet, polarised by the permanent magnet, have a holding force 
upon the armature of ten, and the spring attached to the armature 
adjusted with an opposing force of nine, then a current of ‘one 
reducing the force of the electro-magnet, would cause the spring to 
rise with the force of nine. 

This arrangement can in practice be so nicely adjusted as to 
work with a very feeble current, and accurately measure the timing 
of the electrical wave. The armature being mechanically restored 
to contact with the poles, has the advantage of being acted upon by 
the maximum power of the electro-magnet, instead of a power 
lessened by more than the square of the distance the armature has 
to be attracted, as is the case in the relay magnets used in con- 
nection with the Morse and other systems, 


TRANSMITTING APPARATUS. 


The letters of the alphabet, as well as a dot and a blank, are 
marked on twenty-eight keys, arranged like those of a piano, save 
that they are alternately black and white. These keys correspond 
to twenty-eight holes arranged in a circle on the horizontal floor or 
table of the instrument, immediately in front of the keys. Each key 
is connected by a lever with a little steel knob, which, when the key 
is pressed down by the finger, rises up through one of the holes. 
An arm, connected with a vertical shaft, sweeps over the twenty- 
eight holes. If a key marked with a particular letter be touched, 
the knob corresponding with this letter rises, the revolving arm 
passes over it, and for the instant closes the circuit, and allows an 
electrical impulse to be transmitted. This impulse, by arrangements 
which will be described in the printing apparatus, causes the par- 
ticular letter to be recorded on a slip of paper in printer’s ink. The 
instant the arm passes over the Fittle raised knob the circuit is 
broken, and if the tinger were held a ‘hundredth part of a minute on 
the key, the hand would pass again over the knob, and ‘the letter 
would be repeated. To prevent this the hand carries, after the 
pertion of it which rides over the knob and completes the metallic 
contact which closes the electrical circuit, a little inclined plane, 
which throws the knob out of its position, so that the hand cannot 
pass over it on any future revolution after the first contact. This 
arrangement is rendered necessary to prevent the repetition of 
letters, on account of the extreme rapidity of the revolving hand 
and recording apparatus. 


PRINTING APPARATUS. 


A shaft, which revolves seven times faster than the type-wheel, 
has a fly-wheel upon it to overcome the inertia of a small shaft 





lockwork at an uniform rate of speed. By this 








wheel shaft by means of a clutch, which rests upon a small inclined 
ane. Whenever this clutch is at aes as oe 
means of a detent, the fly-wheel shaft revolves independently of the 
small printing shaft; but as soon as the detent is moved by the 
action of the armature of the electro-magnet, the clutch locks both 
shafts together, and the small shaft is made to revolve one revolu- 
tion, when the clutch again rests upon the inclined plane, which 
lifts it off the fly-wheel shaft. A cam is attached to one end of 
this shaft, which lifts the press and the paper upon which the 
message is to be printed against the type-wheel. The time of the 
locking of the shafts depends upon the arrival of the electrical wave, 
and thus, with two instruments in perfect harmony, the operator has 
the printing apparatus of the distant instrument as completely under 
his direction as the one before him. But to correct any minute 
variation in time between the instruments in circuit, there is “a 
corrector or wheel attached to this shaft with hook-shaped teeth. 
which mesh into corresponding cavities in the type-wheel. The 
latter being loose upon the shaft, or only held by friction, is 
removed backwards or forwards by the corrector to exactly the 
same position as the type-wheel on the instrument from which the 
message is a sent. This correction takes place in the act of 
printing every letter. There is also upon this shaft a cam, so 
arranged that, the moment the armature falls off the electro-magnet 
and opens the detent, it forces the detent up, and restores the 
armature to its original position upon the poles of the magnet. 
Another new feature in this instrument, is its power of cutting oft 
at will all offices except the one to which it is desired to commu- 
nicate. This is accomplished by a flange on the type-wheel—this 
flange having a space cut out opposite a certain letter, and each 
office having the flange cut out at diflerent letters from each other. 
A bolt is made to slide through the space, and moved through by the 
action of the instrument. If tiis bolt is sent through at the moment 
the space is opposite, it permits the instrument to run; if not, it goes 
against the flange and locks the type-wheel. 
The operator, knowing at what letter a certain instrument will be 
unlocked, touches that key. This allows the instrument he wishes 
to communicate with to run ; and he can send the message to that one 
the other offices being unable to get it, as they would be locked, and 
could not bring their instruments into unison with the one send 
the despatch. Thus, it is absolutely secret in its transmission, and, 
if necessary, anyone could send his own message, as it is only 
necessary, to insure its safe arrival, to touch the right keys, which 
are all lettered. 

The electrical circuits are extremely simple. The earth-wire 
connects with the steel pins or knobs on the keys of the transmitting 
apparatus, and from the revolving arm through the electro-magnet, 
and thence through the line and distant magnet to earth. Reversed 
currents are not necessary, except in submarine wires, There may 
be as many instruments in circuit as may be desired. The European 
news, consisting of about 3,000 words, by the arrival of each Trans- 
atlantic steamer, is transmitted by this instrument from Boston to 
New York, a circuit of about 300 miles, at the rate of 2,000 to 2,500 
unabbreviated words an hour. There are twenty-five stations on 
the circuit which receive copies of the news, all of which are printed 
in plain Roman type by the Boston operator, all the instruments 
receiving the message at the same time, the receiving clerks at each 
station having simply to hand the copy as it arrives to the party 
entitled to receive it. 

The mode of operating with this instrument is extremely simple, 
and easily acquired. The office desiring to transmit a message calls 
the station by earn, ye keys in a pre-arranged order ; the distant 
office at once returns the signal “O.K.,” or all right. The manipu- 
lator then commences the message, tirst striking the zero key to start 
the distant type-wheel in unison with his own. If the message is 
received correctly he is allowed to finish, and then the operator at 
the distant office gives the return signal of all right; if there is a 
mistake the receiving oflice touches his key board, which throws 
extra letters to the transmitting station, and he then commences 
again from the point where he made a mistake. There can be no 
mistake, however, if the operator touches the right key, and manipr~ 
lators become so expert that they seldom touch the wrong one ; if 
they do, the error is shown by the copy of the message on their own 
instrument, and immediately corrected, 

If I have succeeded in conveying a clear and intelligible im- 
pression of the principle of the Hughes’ system, it may be proper to 
invite your attention to what appear to me to be natural deductions, 

Accuracy is secured by unerring mechanical laws, and not by the 
skill of the operator, as in the needle or Morse systems, Not only 
this, but in all other systems, if one of the symbols be missing, 
another letter is formed by the remaining symbols. Rapidity is 
secured by reducing the labour to its minimum. A single touch of 
a key prints the letter, instead of three or four vibrations of a needle, 
or a similar number of motions of a key, as in the formation of 
symbols to represent letters. Accuracy and rapidity being thus 
secured, ease and simplicity of manipulation must of necessity 
follow, and, consequently, the young operator readily acquires his or 
her education, The instrument, however, is specially adapted to 
females. 

The one-wave system is specially important on long submarine 
circuits, where electrical impulses are limited, one wave being sufti- 
cient for a letter instead of tive. Great ditticulty has been experienced 
on long cables by the variation of time in the transit of the wave, 
By this correct timing instrument, simple and perfect compensation 
is mechanically attained for any length of wire or extent of variation. 
The sensitiveness of the magnet also enables this instrument to 
record more waves upon a long circuit than any I have yet met with, 
The rapidity of an instrument, however, does\not consist only in the 
fact of its extreme sensitiveness, byt also in its power to free itself 
from the influence of a current so.sodon;as the effect of the current 
has caused the instrument to recopd;the signal or letter sent. This 
property, attained by the electrical and mechanical combination of 
scientitic laws, embodied in the design and construction of the instru- 
ment, and* demonstrated by the (results produced, must in time re~ 
move all doubt of its superiority, while its English tongue, represented 
in plain printed Roman characters, will tend to make it the favourite 
of the Anglo-Saxon race, 


DISCUSSION, 


The Chairman said, in ge | discussion and further inquiry into 
this interesting subject, he would call the attention of the meeting 
to one or two points which he thought worthy of observation. The 
idea of the introduction of this oalf-caring material was perfectly 
original, and, as an invention, very beautiful; but practical men 
would require it to be put to a very severe test before they adopted 
it. He believed it to be quite within the range of possibility to intro- 
duce a sufficient quantity of that viscid material into a telegraph 
cable, to effect the purpose which they had seen illustrated upon a 
small scale that evening, in a manner that must have been highly 
satisfactory to all present. If a fracture took place in the gutta- 
percha covering at the bottom of the ocean, the cure would be 
effected without the fact of the rupture ever being known, as it 
would immediately heal itself. The novelty of this discovery, and 
its appliance to such a purpose, was highly honourable to Professor 
Hughes. They must take it for granted that this semi-fluid was a 
good insulator; and, as it had the property of hardening upon 
coming into contact with the water, it was likely to become a most 
valuable adjunct to gutta-percha, which was of a porous nature, and 
liable to injury from fractures. He also thought the invention 
would be very valuable as applied to the street wires of electric tele- 
graphs, and these afforded great facilities for testing its value. The 
mode adopted by Professor Hughes for obtaining synchronism in his 
instrument was very beautiful and novel. Previous attempts in 
this direction, though repeatedly made, had hitherto not succeeded. 
With ard to the rapidity with which the signals could be re- 
corded, it was stated in the paper. that the Transatlantic intelli- 

nce was conveyed between Boston and New York at the rate of 
rom 2,000 to 2,500 unabbreviated words per hour, which was equal 
to about forty words per minute. ‘Ihere was a point upon which it 
would be interesting to have some information. It was stated that 
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the power of cutting off the communication from all the instru- 
wens Apt the one which was being addressed. Supposing the in- 
struments at the two extremities of the circuit to be in communication ; 
for a moment the intermediate circuit would be interrupted. Was 
there any movement which indicated to the clerks at the interme- 
Giate instruments the fact that signals were passing through the 
entire circuit, and must not be disturbed ? 

Professor Hughes replied that that was so, and there was no fear 
of interruption from the intermediate instruments. ‘ ‘ 

Mr. William Smith thought the experiments which Professor 
Hughes had shown of the restoration of the insulation should be 
tested under pressure, for, after all, the main question was to ascer- 
tain how it would behave under the pressure that was due to the 
depth of the ocean in which the cable was submerged. This might 
be done in a closed vessel with aforce-pump. He thought there was 
nv difliculty in producing a semi-fluid substance which would be- 
come solidified by the action of water; but the question was 
whether, if they covered the wire with this preparation, and then cut 
through the gutta-percha, the pressure would not force the material 
through the opening and prevent its acting. ’ , 

The Rev. Walter Mitchell had had the advantage of seeing this 
experiment tried in private, where it could be conducted with 
greater care and accuracy than in a public room, and the results 
were highly satisfactory. nee 

Mr. Wm: Newton begged to ask whether there was any objection 
to stating what the nature of this viscid composition was ? It would 
be interesting to the members to know. 

Mr. Hyde replied that it would afford him great pleasure to fur- 
nish as much information as possible on this subject ; but in almost 
every invention there were certain things which it was expedient to 
keep to themselves. He would add, with reference to these instruments 
generally, that there were many things which he might communi- 
cate if he could do so in justice to the rights and claims of the in- 
ventor. Unfortunately people did not recognise, as he thought they 
ought to do, the rights of property in inventions, and for that reason 
inventors were obliged to keep some things to themselves. 

Mr. Newton added that Professor Hughes had protected his inven- 
tion by letters patent; and in his specitication he was bound to 
state, not only in what the invention consisted, but also the means 
by which he a ge to carry it into effect; and when the speciti- 
cation was enrolled, the inventor must give the full details of it. 
He would say with regard to this insulation, it had been known for 
some time in the Un'ted State. and he had seen observations in the 
public prints detracting from i{s merits. He alluded to that in order 
to observe that, as far as he could judge, those statements were 
erroneous, and instead of the invention being valueless, it had been 
properly designated as an exceedingly ingenious mode of insulating 
the electric conductor. He agreed with the opinion expressed that 
it was advisable to make experiments in order to ascertain the 
manner in which this insulating compound would act under con- 
siderable pressure. With regard to the Atlantic cable, he had never 
had any contidence init. It appeared to him that any metallic coating 
on the outside must have some effect upon the conductor inside, es- 
pecially when the conductor was only protected—as in the case of 
the Atlantic cable—by an imperfect insulator like gutta-percha. 
Mr. Hyde had stated that gutta-percha was a good insulator —a re- 
mark which he (Mr. Newton) was surprised to hear from one so well 
qualitied to judge of these matters, because it was generally conceded 
that gutta-percha was only a moderately good insulator. India- 
rubber was much better than gutta-percha, which had the peculiar 
property of becoming char-ed with electricity after it had been used 
as an insulator for any length of time, and was therefore likely to 
induce leakage. He could mention one or two other modes of insu- 
lation which he considered preferable to that of gutta-percha, and par- 
ticularly he would notice the invention of Captains Drayson and 
Binney of the Royal Engineers. They proposed, instead of a strand 
of seven wires, to have a single large conductor, and to cover that 
with a solution of india-rubber paid round with silk or some other 


tire Jengtb. The chairman inquired whether those experiments had 
taken place in the presence of witnesses. Professor Hughes said 
they were sical by several persons. The chairman added that 
it was satisfactory that Professor Hughes was able to state that the 
experiments were witnessed by several persons, as he was not aware 
that that fact had ever before been published. It was gratifying to 
know that messages were passed through the entire distance. 


Mr. Hyde stated that the experiments were continued for several 
weeks during the shipping of the Atlantic cable at Keyham in May last. 
The tr ission of through the Atlantic cable was at that 
time slow, and at a much ‘Jess rate than the instrument would be 
capable of accomplishing at the present time. Professor Hughes had 
made no experiments upon long submarine lines until he came to this 
country, and the first experiments were made upon the Atlantic cable 
The instruments were timing instruments, and the rate of speed 
must be proportioned to the rate at which the electric wave would 
travel through the wire. When he was in America, he learnt from 
the electrician’s report to the company that the rate at which the 
electric wave would travel through the Atlantic cable was equal to 
four words per minute with the ordinary Morse relay. The instru- 
ment of Professor Hughes, intended for land lines, would not move 
correctly at this slow rate, aud therefore instruments were specially 
made with a minimum rate of speed of four words per minute, in 
accordance with the electrician’s report. When Professor Hughes 
arrived at Keyham, he found that the rate at which signals could 
be transmitted through the Atlantic cable was less than had been 
stated in the report, and the instrument was not adapted to so slow 
a motion. After reducing it by temporary arrangements, he was 
able to transmit letters at the rate of two and a-half words per 
minute. This was done in the presence of Mr. Field, the managing 
director, and some half-dozen other persons. Since that time the 
instrument had been tried upon the Tasmanian cable, 240 miles in 
length, and through that they worked twenty-tive words per minute. 
Subsequently, experiments were made upon the Red Sea cable, 
1,780 nautical miles in length, or nearly 2,000 statute miles. Upon 
that cable they worked with perfect success, day after day, fora 
week, first upon 500 miles, then upon 800, then upon 1,50", and 
finally upon the whole length of 2,000 miles. The rate of speed 
through the entire length was between four and six words per 
minute. The rate over 1,000 miles was from eight to ten words per 
minute; through 500 miles it was twenty words per minute. With 
reference to the semi-tiuid substance, he had no desire to 
keep back any useful information, but they had been trying 
experiments for four months, in order to ascertain what combina- 
tion of materials was best adapted for the purpose. Mr. Newton 
had referred to a cable constructed with a Icng tube filled with air 
as a non-conducting element. It appeared to him (Mr. Hyde) that 








as an insulator the air would be far inferior to the fluid substance, 
or even to gutta-percha. He also thought that if any fracture oc- 
curred in the coating, the pressure upon it would be such that the 
air would be displaced by the water. On the other hand, Professor 
Hughes had been seeking and had obtained a semi-fluid substance, 


| every portion of the ingredients of which would be heavier than 


non-conducting substance, and to enclose the whole in a vulcanised | 
india-rubber tube which contained a column of air. In a conductor | 


upon that principle they had, in the first place, the insulation of the 
india-rubber ; secondly, the insulation of the silk; thirdly, that of 
the air; and finally, that of the outer india-rubber tube. This ap- 
peared to him to form a perfect insulator of the electric wire. There 
were other insulating compositions which had come under his notice 
professionally, one of which was that of Mr. Leonard Wray, who 
proposed to make a composition formed of india-rubber or gutta- 
percha, mixed with siliceous matter, and a resinous substance, such 
as shell-lac. This appeared to him to contain all the elements of a 
good insulator. He was not, however, aware that this plan had been 
tested to any great extent. Another method had been introduced 
by Mr. Macintosh, but he did not consider it so practical as the 
uthers to which he had alluded. 

Mr. Hobbs remarked that there was novelty in the idea of the 
material being forced out by the pressure of the water, as stated by 
some of the speakers. If there was a hole through the gutta-percha, 
he apprehended the pressure on the hole would be the same as the 


water. He would say with reference to the semi-tluid substance, 
that almost anything would make a semi-fluid substance. The 
question was—what was the best material, and this he did not feel 
disposed at present to develop. He would only say that ordinary 
oil or hydro-carbons mixed with resinous substances would produce 
such a semi-tluid substance as would restore insulation. The merit 
of the invention consisted in the idea of the use of a semi-fluid 
material for this purpose and not so much in the material used. Mr. 
Smith had suggested that means should be taken to test the action 
of this material under heavy pressure. His (Mr. Hyde's) impression 
always had been that the pressure would be equal upon all parts of 
a submerged cable, and therefore the fluid would be in the same 
position under a pressure of two miles depth of water as under two 
feet ina bath. They had, however, gone almost to the extent pro- 
posed by Mr. Smith. They had made the experiment with a pres- 
sure equal to that of 3,00 fathoms, or two miles, with perfect 
success, with the gutta-percha incised before it was submerged. In 
one case the gutta-percha was split from end to end and it came out 
perfect. 

Mr. Bevan referred to the recent experiments upon insulation 
made at the works of Messrs. Silver and Co., at North Woolwich. 
As far as he understood it, the insulation was effected by india- 
rubber, and if a puncture occurred in the tube it would by the pres- 
sure be healed. Some credit was therefore due t» the plan as being 
prior to that of Professor Hughes. Mr. Newton said experiments 
as to the eflect of pressure had been tried with the cable as designed 
by Captain Drayson, and it was found that with a pressure exceed- 
ing that of two miles below the surface, a puncture being made in 
the tube, the air was not expelled from it. In the case of a small 


| fracture, such as a crack, it did not appear that the air escaped even 
when under hydraulic pressure.— Mr. Hyde was very glad to hear | 


pressure on an; portion of the cable, and he could not conceive how, | 


under such circumstances, the semi-tluid matter was to be forced out, 

Mr. Newton would add with reference to the remarks of the 
chairman, that this plan would be applicable to underground tele- 
graph wires—that it appeared to him (Mr. Newton) to require the 
action of water to solidify the viscid fluid. and, as far as he under- 
stood, it would not harden by simple exposure to the air. The 
chairman replied that a simple wound in the gutta-percha covering 
would not be injurious to insulation in a land telegraph wire. ‘the 
injurious effect would only take place in the event of water getting 
into the pipe. The moment the wound in the gutta-percha ren- 


dered the insulation imperfect, the water would have the etlect of | 


healing the wound by its action on the viscid thuid. 

Mr. thomas Winkworth would take the liberty of asking one or 
two questions. Should any fractures occur in the cable, what pro- 
vision was made for the fresh supply of the semi-viscid tuid which 
exuded or oozed out? The chairman: When it is exhausted you 
cannot put in a fresh supply. Professor Hughes explained that there 
would be no more fluid exuded than was sufficient to fill up the 
space which was cut out. If they cut the gutta-percha in the open 
air, no more fluid would ooze out than would be enough to fill the 
space, and therefore the quantity in the tube would be sutli- 
cient to fill up an innumerable number of small fractures. The 
chairman: Does the fluid harden by exposure to the air? Professor 
Hughes: No; but it could easily be made to do so. The chair- 
man was still of opinion that it would be valuable as applied to land 
telegraph communication. He would inquire whether the application 
of the semi-fluid matter was very expensive. Professor Hughes re- 
plied that the cost was something below that of gutta-percha. It 
could be placed within two coatings, or between the wire and the 
single outer coating. 

Mr. Hobbs would osk what effect time would have upon this ma- 
terial? The substance might be very good when first applied, but 
in time its properties might be destroyed. Mr. Hyde replied that 
time must answer that question. He was not able to do so at pre- 
sent. Professor Hughes said it had been tried under water for 
three months, and had been exposed to the atmosphere for six 
months, without any change whatever having taken place. It was 
not injured by the action of the atmosphere. 

Mr. Winkworth would further inquire whether the printing instru- 
ment was in practical use for any great length of Jand wire, and on 
what lengths of circuits it had been worked? Professor Hughes 
said it was in practical use in the United States on six telegraphic lines 
when he left America, and that it had been worked over a circuit of 600 
miles without relay. The right to use the instrument had been 
purchased by companies possessing 30,'00 miles of telegraph in 
America. Mr. Winkworth would like to be informed whether the 
instrument had been tried upon submarine wires; and if so, to what 
extent in length, and with what rapidity? Professor Hughes said 
it had been worked upon the Atlantic cable while coiled at Keyham, 
and also upon the Red Sea and Australian cables, through their en- 


it; he thanked Mr. Newton for having mentioned the different 
modes of insulation that had come rnder his notice. He (Mr. 
Hyde), however, was not there for the purpose of criticising the in- 
ventions of others, but to illustrate and defend those of Professor 
Hughes.—Mr. Smith said the question was, whether the material 
would exude from the tube, when cut whilst under pressure; he 
knew that in some experiments that were tried the fluid did exude. 
The cut was made whilst under pressure, and there was no balancing 
of the forces until some of the fluid had exuded, and some alteration 








| 


Professor Hughes for the illustrations he had given of his beautiful 

apparatus, and the explanations he had afforded upon this very in- 

teresting subject. 

alt A a of thanks was then passed to Mr. Hyde and Professor 
ughes. 


INSTITUTION OF ENGINEERS IN SCOTLAND. 

Wednesday, April 13. 
A MEETING of this society was held in the Philosophical Society's 
Hall; Dr. W. J. Macquorn Rankine, president, in the chair. 
The meeting being the concluding one of the season, was prin- 
cipally for the purpose of electing office-bearers for the ensuing 
year. The treasurer's report showed the financial condition of the 
society to be very prosperous. The following gentlemen were elected 
office-bearers for the ensuing year :—President, Mr. Walter Neilson ; 
vice-presidents, Messrs. Tait, Robson, and Johnstone; council, Dr. 
Rankine, Messrs. Elder, Rowan, M‘Onie, Dixon, Stirling, Laurie, 
Napier, Alexander, and Stewart. Mr. D. More, treasurer, and Mr. 
E. Hunt, secretary, were unanimously re-elected. An interesting 
communication was read by Mr. Neilson relative to the structure 
and arrangement of American river steamers as compared with those 
of the Clyde, which, in proportion to their size, are much heavier and 
clumsier than the “ wooden palaces” which float on the rivers of the 
“far West.” Some of the members expressed a fear that steamers 
constructed on the American plan would not be strong enough to 
bear the rough weather to which the Clyde vessels are often exposed 
in the estuaries; but Mr. Neilson said that many of the American 
pleasure steamers had to encounter the force of the Atlantic’s waves 
during a portion of their voyages; and he had no doubt that if ship- 
builders took into consideration the proposal of building vessels for 
river navigation on a similar plan to that adopted in America, it 
would be found to be an improvement, both in point of speed and 
passenger accommodation. Several gentlemen expressed their belief 
that the subject ought to be taken up by shipbuilders. A model, 
showing an improved construction of rudder, the invention of Mr. 
Chaplin, specially adapted for vessels intended to navigate shallow 
rivers, was exhibited, and was very generally approved of by the 
meeting. Mr. Chaplin said that Government had ordered the plan 
to be applied to six vessels intended for the navigation of the 
Gagges. Messrs. R. Napier and Sons presented to the institution the 
tabulated results of 300 experiments on the strength of numerous 
varieties of plates and bars of wrought iron and of steel. Dr. Rankine 
communicated and explained a useful formula for estimating the 
evaporative eiliciency of different kinds of boilers with ditlerent 
kinds of coal. The anniversary dinner of the society will take place 
in about a fortnight. 








Carper MANvurActuRE.—There has just been completed at 
Wilton, for the mess-room at Woolwich, an Axminster carpet in a 
single piece, measuring 70 ft. in length and 35 in breadth, and 
weighing nine pounds per square yard. The loom in which it was 
woven has been recently erected, and is the largest that has 
ever existed in this or any country. Its first production was a 
carpet manufactured last year for her Majesty, which is now in 
Windsor Castle. 

Tue Victoria Brice (Monrrear).—The centre and longest 
tube (330 ft.) was successfully fixed on the 26th of last month. 
From commencement until completion it only occupied eight weeks. 
The scaffolding was built on the ice, in the expectation that it would 
last firm until about the middle of the present month. But early in 
March the usual Canadian: indications of approaching spring mani- 
fested themselves. The consequence was, it was necessary to work 
night and day from that time until the tube was actually placed in 
situ. ‘A miss is as good as a mile,” and so it proved in the case 
of this tube, for on the morning after it was placed the ice began to 
“shove,” carrying with it that portion of the scatiolding which it 
was known would disappear with it. Had the breaking up taken 
place two days earlier, not only would the scaffolding have been 
carried away, but the whole tube would have found its resting- 
place at the bottom of the St. Lawrence, instead of being, as it now 
is, 6 ft. above its surface. The excitement at Montreal during the 
25th and 2'ith of March was intense, and thousands lined the banks 
of the river in the belief that the ice would shove. If there were 
any who had hoped for such a consummation, they are happily dis- 
appointed, and the tube is now as firmly tixed as the two piers upon 
which it rests. In connection with these existing scenes, there is 
one man that deserves the most honourable record— Mr. Hodges, 
the engineer, and agent of Messrs. Peto and Co., the contractors for 
the bridge. The following is the extract of a letter from one of the 
most distinguished men in Canada:—“ The centre tube is tinished, 
thanks to the untiring energies and stupendous intelligence of James 
Hodges. That man has been hoping against hope for the past fort- 
night, and on Saturday he saw his efforts crowned with success, and 
but a few hours before the ice began to break up. I hesitate not to 
say that I do not believe any other man would have stuck, or could 
have got the men to stick to their work for eight-and-forty hours at 
a stretch, as Hodges has done, and without such energy and pluck 





, itis hard to say what weuld have been the result. Truly ought 


in the dimensions had taken place.—Mr. Tuckett submitted that | 
upon the principle of hydraulic pressure, if the surface of the whole | 


tube were greater than the surface which was not protected, the 
pressure being in proportion to the area, there must be exudation, 
and there would be a tendency to press the liquid out of the hole. 
—Mr. J. G. Appold, F.R.S., said, experiments showed that there 
was no exudation. It made no difference whether it was under 
pressure or otherwise.—Mr. Hyde, to meet the hydraulic point that 
had been raised, would ask whether the pressure upon each point 
would not be the same? To get the fluid to ooze out, they must 
have a point free from pressure. The pressure was equal on all 
parts of the cable. —The chairman said, this point had been proved 
by experiment.—Professor Hughes remarked that the fluid, being 
heavier than water, was not displaced by the water. 

The chairman would wind up this discussion with a few observa- 
tions, one being not so much applicable to telegraphic communication 
as to the objects and action of this society. When he first joined 
the society, twenty-four years ago, before the revolution in its 
operations took place—for it was more than a reformation—no 
patent scheme could be brought before the society. It must have 
been an invention thrown open tothe world. ‘The revolution to which 
he had alluded brought about a great change in this respect; and he 
thought one of the greatest boons the society now conferred was the en- 
couragement it gave to patentees to come with their inventions as 
soon as they were in a condition to do so, and allow them, as had 
been done by Professor Hughes and Mr. Hyde that night, to give 
them such information as they could, without injury to their in- 
terests. Mr. Newton had a perfect right to ask for the information 
he was desirous to obtain; but, at the same time, there was no im- 
proper selfishness in Mr. Hyde refusing to communicate it; he had 
a perfect right, if he chose, to keep the secret to himself. The ap- 
plication of india-rubber for the purpose of insulation was not new : 
it had been used in single, double, and treble coats for the last twenty 
years. The great improvement consisted in thoroughly uniting the 
edges of the india-rubber by means which would not injure it in its 
non-conducting character, cr lead to the ultimate decomposition of 
the material itself. The solutions formerly employed for the purpose 
were injurious to it; and he was happy to say there were two or 
three plans then under consideration which gave good promise of 
success. These, however, had nothing to do with the beautiful idea 
of placing within the gutta-percha a material capable of healing 
those wounds which arose from the defects existing more or less in 
all impure gutta-percha—such as air bubbles, small particles of 





fibres, or wood, or indeed from any defect whatever. He was sure 

he was oniy expressing the feelings of the meeting in proposing a 

' vote of thanks to Mr. Hyde for the paper he had read and also to 
3 pap 





Messrs. Peto and Co. to be proud of having such aman. If the 
ice had moved before the ends of the tube were resting on the 
piers, the whole thing must have fallen into the river.”—Herapath’s 
Journal. 

Warry’s BreEECH-LOADING CANNoN.—The improved _ breech- 
loading cannon, invented by Mr. Warry, the armourer of the 3rd 
battalion at Chatham garrison, having been submitted, from time to 
time, to a series of trials, with the view of testing its efficacy, all 
with the most satisfactory results, the authorities have been com- 
municated with in order to enable the inventor to ascertain whether 
it is the intention of the Government to take up the invention and 
appoint a commission to superintend a succession of trials with the 
gun, in order that its superiority over all other breech-loading can- 
nons now in use may be determined. Since the appearance of the 
former accounts of the performances of this new weapon, the in- 
ventor has etlected another important improvement in it, which has 
the result of making the discharges even more rapid than before, 
the gun being now capable of discharging, with ease, twenty 
rounds per minute. This improvement is eflected by a lever, placed 
on the side of the breech, which by one movement raises the cock 
of the gun, and opens the breech; the reverse movement closing the 
breech, cutting the cartridge used, priming the nipple, and firing the 
gun, all instantaneously—the effect of which is that the cannon 
may now be discharged as rapidly as the charges can be inserted in 
the breech, as two movements are now all that is necessary to pre- 
pare the gun for being tired and actually discharging it. The 
inventor has also etiected an improvement in the balls used for 
breech-loading guns. This improvement consists in the manner 
of coating the balls, the present lead and tin coating 
with which balls have hitherto been covered leaving a deposit 
in the gun which necessitates that the bore should be cleaned 
out after every few rounds have been fired, the Armstrong gun, for 
instance, requiring sponging after about every dozen rounds, and 
occasionally more frequently. To obviate this, Mr. Warry has in- 
vented a chemical composition which he applies to the spherical balls 
used by him, and which answers its purpose so satisfactorily that 
after ifty rounds were fired with these balls so coated not the slightest 
fouling in the gun could be detected, the breech, in consequence of 
the current of air admitted each time it was loaded, remaining as 
cool as at the commencement, while no expansion could be perceived. 
The inventor also states that by using his method a dozen balls 
can be coated for the expense now incurred in coating one on the 
old principle. Should the Government consent to take up the in- 
vention, Mr. Warry is prepared to apply his breech-loading principle 
to any of the metal guns now in use. It isa remarkable circumstance 
in connection with this invention, that shortly after the account of 
this new weapon first appeared, the inventor was waited on by the 
agent of a foreign Government, and offered the most handsome terms 
to transfer his invention to that Government or part with the model 
of his gun, both of which offers Mr. Warry, for obvious reasons, 
declined, not even allowing an inspection of his model. 
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MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY 


Ordinary Meeting, April 5th, 1859. 
Dr. J. P. Joute, Vice-President, in the Chair. 

Tue chairmain exhibited several slips of paper, having messages 
inscribed upon them by Professor Thomson's new telegraph appa- 
ratus. In these specimens the marking consisted of a succession of 
minute perforations, produced by sparks from an inductive coil ap- 

atus while the paper was gradually drawn through the machine. 
The sparks are directed to the paper by a fine platina wire affixed 
perpendicularly to a light arm attached to a small magnetic needle 
suspended within a coil of wire. The directive tendency of the 
needle is made very great by means of adjacent steel magnets. So 
long as either no current or an uniform flow passes through the coil, 
the perforations go on in a straight line. To produce signals, tem- 
porary electric currents of longer or shorter duration are trans- 
mitted. The magnetic needle carrying the platina wire is thus 
deflected, causing the line of perforations to assume the shape of a 
succession of letters V of various width and at various distances 
asunder, and in this way letters and words are indicated by the use 
of a given code of signals. The chief advantage of this system of 
telegraphic recording is that it gives clear legible signals when a 
“relay” is entirely thrown out of action by inductive embarrass- 
ment. It has also the advantage of showing clearly signals super- 
imposed on earth currents. The signal, superimposed either on the 
large swell or wave, of induction or of an earth current, is like a 
ripple seen distinctly on a large wave. The chairman stated that 
Professor Thomson had recently discovered the means of giving a 
surer direction to the electric sparks, and of producing a very con- 
siderable increase in the size of the perforations produced by them. 
He also remarked that the system above described was similar in 
principle to that employed by Professor Thomson in transmitting 
the whole of the messages which had crossed the Atlantic from 
either side. To him, therefore, the merit of having given a tempo- 
rary success to the Atlantic telegraph exclusively belongs. 

Mr. T. T. Wilkinson, F.R.A.S., called the attention of the meet- 
ing to the existence of a very valuable manuscript in the Chetham 
Library, which he had been permitted to copy. It contains nearly 
forty letters on various mathematical subjects, written between 
“ April 29th, 1774,” and “ September 27th, 1777,” by the Rev. John 
Lawson, B.D., and the Rev. Charles Wildbore, M.A., editor of the 
Gentleman's Diary. Several of the earlier letters contain a philolo- 
4 and mathematical tliscussion on porisms, as known to Fermat, 

Talley, and others. In the third and fourth letters Mr. Jeremiah 
Ainsworth, of Manchester, is alluded to as an able geometer. The 
fifteenth letter contains a long and interesting discussion on porisms, 
which appears to have been intended for the perusal of Earl Stan- 
hope, since he says that “ perhaps it may not displease his (Dr. Sim- 
> noble editor to find another person’s opinion coinciding with 
the Doctor's.” This dissertation was written before the publication of 
Dr. Simson’s “Opera Posthuma,” and occupies ten closely-written 
pages of manuscript. The seventeenth letter announces the publica- 
tion of Mr. Lawson’s “ Geometrical Analysis of the Ancients;” and 
Mr. Ainsworth is afterwards stated to have solved all the geome- 
trical questions appended to that able work in a “ very ingenious 
manner.” Most of the remaining letters are occupied with the dis- 
cussion of various problems which then attracted the attention of 
mathematicians. The anecdotes respecting the contemporaries of 
the writers are not only amusing but instructive ; and the historical 
bearings of the whole series upon the mathematical literature of the 
period are neither few nor unimportant. Towards the close of the 
correspondence, the writings of Dr. Henry Clarke, another Man- 
chester mathematician, are mentioned both for approbation and cor- 
rection. Mr. Wilkinson considered that the publication of the 
letters would not be without its advantages, and he thought that 
the Chetham Society would do well to include the collection in their 
valuable series. 

A paper was read by the Rev. Robert Harley, F.R.A.S., entitled, 
“The Method of Symmetric Products, and its Application to the 
Finite Algebraic Solution of Equations.” 

This paper is divided into three sections. The first contains a 
systematic exposition of Mr. Cockle’s method of symmetric products, 
with illustrations of its power and efficiency when applied to the 
lower equations. In the second, the author discusses the resolvent 
product (@) for quintics, and defines a new cyclical symbol (2’). He 
shows that @ has six, and only six, values; and that when any one 
of these values vanishes, the equation of the tifth degree admits of 
finite algebraic solution: its roots are actually exhibited. Mr. 
Cockle’s new solvable form is veritied, and shown to include, as par- 
ticular cases, the quadrinomials of De Moivre and Euler. The third 
section contains a direct calculation of the equation in ¢ The 
céefficients are followed, one by one; the calculation being carried 
on by means of the cyclical symbol ¥', which is shown to possess 
peculiar working properties. The resulting sextic is found to coin- 
cide with Mr. Cockle’s equation, obtained by a wholly different 
method, which was laid before the society a few months ago in his 
“ Researches in the Higher Algebra.” The author notices the 
steadiness with which the method of symmetric products mounts 
up to the higher equations, and concludes by expressing his belief 
that the equation in ¢—the veritication of which has involved pro- 
digious labour—will be found to be a canonical equation in the 
theory of quintics. 

A paper was also read by the Rev. W. N. Molesworth, M.A., 
* On Comparative Sociology, or the Application of the Comparative 
Method to the Investigation of Social Laws.” The author, after 
adverting to the present state of social science, and accounting for 
its backwardness Ly the ditliculty and complexity of its pheno- 
mena, as well as the insufficient scientific preparation of many 
of its students, proceeded to propose the institution of a new 
science under the title of Comparative Sociology, in which 
the comparative method, of which comparative anatomy affords 
the best exemplitication, would be applied to the investigation 
of social phenomena. For the purposes of this science he 
proposed that all natural human societies should be com- 

rehended under five great classes. 1. The wedded pair. 2. The 
amily. 3. The community (whether village, town, or city). 4. 
The tribe or nation. 5. The world or mankind. 

He pointed out that it would be necessary, not only to ascend and 
descend this scale, in order to the discovery of social laws and the 
due appreciation of social phenomena, but also to carefully trace and 
analyse the various stages through which each of these tive classes 
of phenomena passes from its origin, so that all history must con- 
tribute the materials from which this science must be formed. 

As exemplifications of the practical application of the proposed 
science, the author referred to the subjects of education, juris- 
prudence, and to the study of the laws of property and the laws of 
exchange, which constitute the only scientitic portion of the various 
researches which are comprised under the denomination of political 
economy. 

The object of the paper was stated to be—to explain the general 
character of the proposed science as well as its vast extent, requir- 
ing the co-operation of many labourers in its various tields of obser- 
vation and inquiry, and to show that its students may fairly hope 
to reap the reward of their labours in the gradual discovery of 
natural social laws which will lead to better order, safer progress, 
sounder social organisation, and more eflective political action, as 
well as to the removal of many subjects of fierce controversy between 
individuals, communities, and nations, which arise from our present 
ignorance of the natural laws of society, and will only cease when 
it is remedied. 


Borer Expvosion ar Dunpex.— On Friday last a dreadful boiler 
explosion took place at the spinning-mill of Messrs. Edwards, of 
Scouringburn, Dundee, attended by the loss of about twenty lives, 
the serious injury of an equal number of persons, and considerable 
damage to property, 





RAILWAY MATTERS. 


Lonpon AND NortH WrstTern.—A special general meeting of 
this company was held on Saturday at the Euston Station, to con- 
sider the heads of two agreements entered into with the Great 
Northern and Manchester, She'tield, and Lincolnshire Railway Com- 
panies, for making through rates and arrangements for the inter- 
change of tratlic, the running of trains, and all facilities usual 
between friendly companies, so as to establish efficient through 
communication between all non-competitive points on the systems of 
the three railways, at through rates to be mutually agreed upon or 
settled by arbitration, and divided by mileage in the usual manner. 
The trafiic to all competitive places was to be carried at equal rates 
and fares, to be agreed on, or, failing agreement, to be tixed by 
arbitration. A joint committee of an equal number of directors 
from each party are to conduct the business of the arrangement, 
and in cases of difference not being settled by the committe, those 
differences are to be referred to the summary arbitration of Mr. J. 
Hawkshaw ; whom failing. Mr. T. E. Harrison; whom failing, Mr. 
R. Sinclair, Eastern Counties Company. All litigation with respect 
to the Manchester Station to eease, each party paying his own costs, 
and arrangements for altering and enlarging that station are stipu- 
lated. The second agreement provided for the division and appor- 
tionment of the traffic on the companies lines, and for the making of 
a railway by the London and North-Western Company from Edye- 
hill to near Garston: provisions for the conduct of the competitive 
traflic between Liverpool and Manchester, and also for other tratlic, 
were made, and stringent arbitration clauses in case of ditlerence 
were to come into operation. The chairman explained that one 
of the objects of the agreements was the prevention of competi- 


tion in future. He had on former occasions pointed out the 
only mode of preventing those oe which had unfor- 
tunately arisen from time to time between them and other 


companies, and that was the mode of settlement at which they had 
arrived by common consent. It was provided that all non-compe- 
titive tratiic should be interchanged between the di ‘erent lines, and 
that for competitive traffic equal rates and fares should be agreed 
upon, or, failing agreement, be decided by arbitration. By that ar- 
rangement they had agreed to work together for mutual benefit, 
without restricting the natural flow of traffic over the different 
routes. It was also provided that where competition existed it 
should be carried on at remunerative rates, and at certain rates 
instead of fluctuating and uncertain rates, thus limiting the usual 
effects of competition as much as possible. They would also get rid 
of litigation respecting the Manchester Station, and be enabled to 
provide for the accommodation of traffic at various places. Arrange- 
ments were also made by which it was expected that anything like 
ruinous competition between the three companies would be entirely 
prevented in future. He then explained that the second agreement, 
dated the 23rd of December, provided for the division and appor- 
tionment of the traffic on the three companies’ lines; also for the 
accommodation of the Great Northern and Sheflield Companies’ 
traflic on the lines of the London and North-Western at certain 
stations; and also, in return, on the Great Northern and Shetlield 
Companies’ lines for the accommodation at certain stations of the 
London and North-Western Company’s traffic. The proposed new 
lines at Liverpool were resigned by the Great Northern and Shettield 
Company in favour of the London and North-Western Company. 
No doubt if those lines had been made by adverse parties, the ex- 
= of them would be paid for by tratlic to be taken from the 
zondon and North-Western system, and therefore the directors 
thought it better for the interests of the shareholders to make those 
new lines for the accommodation of the traffic on certain terms than 
to allow them to be made by other interests. He concluded by 
moving a formal resolution approving the heads of the two agree- 
ments and authorising the directors to carry the same into e/lect, 
and also the arrangement with regard to the extension from Edge- 
hill to the Garston Docks. Admiral Moorsom seconded the motion. 
In reply to questions it was stated that the agreements would be 
made legal and binding by bills now before Parliament having 
special reference to them for carrying out the details. The agree- 


| ments in extenso after the passing of the bills would be subject to the | 








approval of the shareholders and the sanction of the Board of Trade. 
The formal resolution was then carried. 

Sr. Anprew’'s.—The half- yearly meeting was held at St. 
Andrew's on Monday. The report was adopted, and it was agreed 
that the dividend should be 4} per cent. per annum. 

Crierr Juncrion.—The report for the half-year ending the 
81st of January states that, as compared with the corresponding six 
months of last year, the results in the revenue are nearly equal, the 
slight decrease in receipts being met by a diminution of expenditure. 
The directors recommend a dividen' at the rate of 3 per cent., carry- 
ing over £86. By a reduction of interest, £120 per annum will be 
saved to the company for the ensuing three years, which is eyui- 
valent to nearly 4 per cent. dividend on the paid-up stock of the 
company. 

Pres_es.—The half-yearly report of this company states that the 
increase in the trathe for the past half-year amounted to £469, as 
compared with the corresponding half of the preceding half-year. 
The traitic for the half-year ending the 29th of Eebruary, 1-56, 
amounted to £3,231; ending the 28th of February, 1857, to £4,128; 
ending the 28th of February, 158, to £4,594; and ending the 
28th of February last, to £6,064, The average tratlic per mile per 
week during the half-year had risen to £10 7s. The working ex- 
penses were less in proportion to the traffic than in any former half- 
year, being only 50 per cent. of the receipts. The mileage propor- 
tion for locomotive power and repairs of plant was 9-4d. per mile. 
The net protit on the half-year was £2,546, being the highest yet 
reached. After deducting interest on loans, £1,525 remained for 
appropriation, out of which it was proposed to declare a dividend at 


| 


the rate of 5 per cent. per annum on the preference shares, and a | 


dividend at the rate of 2} per cent. per annum on the ordinary shares, 
leaving £93 for the next account. The directors were exceedingly 
anxious to limit the expenditure of capital, if not entirely to close 
that account. The capital account showed that £124,132 had been 
received, and £125,409 expended, leaving a balance against the com- 
pany of £1,277. The revenue account for the half-year ending the 
28th of February last showed that £5,197 had been received, and 
£2,751 expended, leaving a balance of £2,346. 

West FLANnpERs.— ‘The report of the directors stated that the 
total receipts for the half-year ending 31st of December last amounted 
to £24,052, showing an increase of nearly £3,000 over the correspond- 
ing period of last year. The expenditure amounted to £14,557, 
being £65 in excess of the corresponding period. The trade brought 
to the West Flanders lines by the Furnes and Lichtervelde Railway, 
amounting to nearly £4) a-week on an average, had added somewhat 
to the expenditure, while contributing to the protit. The balance of 
£9.495, added to the balance of £87 from the last account, as well 
as the amount allowed to be due by the B lgian Government on 
account of guarantee and some minor items, would enable the 
directors to declare a dividend of 4s. 6d. per share, The capital 
account showed that £600,931 had been received, and £597,266 ex- 
pended, including £108 during the half-year. 

Sambpre AND Mevse.—The report of the directors states that an 
improvement of £2,529 has taken place in the traffic of the half- 
year ending the 31st of December fast as compared with the cor- 
responding period of 1857; and the expenditure has only been aug- 
mented by £313. The result of the half-year’s working, added to 
the balance of £740 from the preceding half-year, showed a net 
profit applicable to interest and dividends of £18,714. Out of this 
sum, after paying the preferential charges, amounting to £12,72s, 
the directors propose to pay 3s per share on the original capital. 
The directors do not feel justified in proposing a larger dividend, in 
consequence of the — Government having made a claim for 
arrears of income-tax for five years; and, although their right to 
this sum is disputed by the directors, £780 has been charged against 
the half-year's income, and the greater portion paid under protest. 
The 4} per cent. loan, amounting to £35,120, will fall due in July of 
this year. The directors are making arrangements for its renewal 
upon the same terms. The report of Mr. T. W. Hill, the resident 












| amount of the 


| would be;—Rent, £18,00.; interest at 4 


director, states that the receipts during the year 1858 amounted to 
£66,768, against £59,423 in 1857, showing an increase of £7,835, 
The expenditure was £37,782, against £39,157, being a diminution 
of £1,425, making the total increase in the net receipts £8,760, The 
construction account to the 3ist of December last showed that 
£1,094,163 had been expended on the line and works. 

NorTHERN OF France.— The traffic receipts on this line for the 
week ending the 8th inst. amounted on 574 miles to £40,849, and for 
the corresponding week of 1858, on 589 miles, to £40,535, showing 
an increase of £314, or 0°77 per cent. The total receipts from the 
ist of January to the &th inst. amounted to £565,639, and for the 
corresponding period of last year to £555,951, showing an increase 
of £9,68~, or 1°74 percent. 

Portsmoutn. The report stated that, under the authority given 
to the board at the special general meeting on the 9th of November 
last, they had concluded an agreement with the London and South- 
Western Railway Company providing for an application to Parlia- 
ment to authorise a lease or amalgamation of the company’s under- 
taking with or to that company, and for the ad interim working of 
the line on the terms then reported. The agreement also provided 
that the working of the line by the South-Western Company should 
continue until a second application to Parliament in 1860 in the event 
of failure in the present session. In pursuance of this agreement 
the line from Godalming to Havant was opened to the public on the 
Ist of January last, but, owing to differences between the South- 
Western and London and Brighton Compamies respecting the use of 
the railway south of Havant, the trains could not pee beyond 
the latter place until the 24th of the same month. From that date, 
however, the traffic had been carried to its destination without diflii- 
culty or inconvenience. The bill for the amalgamation of 
the undertaking with that of the London and South-Western 
Railway Company, notwithstanding the strenuous opposition of the 
Brighton Railway Company, was unanimously approved by a com- 
mittee of the House of Commons, and it had since been read a first 
time in the House of Lords. The directors believed that the amount 
of capital required to be raised by the company would not exceed 
£485,100, which would be represented by £350,000 of ordinary 
capital, £2,000 of preference shares, and £133,000 debenture capital. 
If, as the directors expected, the rate of interest payable upon the 
reference shares and debenture debt would not ulti- 
timately exeeed 4 per cent., the financial position of the company 
r cent, on preference 
stock and debenture debt of £135,000, £5,400, leaving £12,600, 
which on £850,.00 would pay £3 12s. per cent. The capital account 
showed that £476,227 had been received, and £472,850 expended, 
leaving a balance of £3,591. In re»y to a question from Mr. 
Locke, it was stated that about £57,500 of the debeature debt was 
borrowed at 5} per cent.; but that on the completion of the lease to 
the South-Western Company their credit would be so good as to 
enable them to borrow at the rate of 4 per cent. per annum. 


A TRANSATLANTIC BALLoon.— Arrangements making by Mr. La 
Mountain for the manufacture of the balloon with which he intends 
to cross the Atlantic are rapidly progressing to completion. The 
twine from which the anv is to be made has been finished at the 
rope and cordage manufactory at the Dam, and is believed to be the 
most complete article of the kind ever made in this country. It had 
been the intention of Mr. La Mountain to build the balloon at 
Lancaster, Pa., the home of Mr. Wise. Recently, however, offers 
have been made to induce him to do the work here, and he has it 
now in contemplation to procure a large room at some convenient 
location, and proceed with the work. He has not, as yet, fully 
determined upon this point. Mr. O, P. Gager, of Boston, proprietor 
of the Bennington Pottery, who has been connected with Mr. La 
Mountain in this enterprise from its inception, and who has the 
fullest contidence in its success, has made a selection of a superior 
quality of India silk, which will probably be employed in the manu- 
facture of the balloon. Mr. Elisha Waters, of this city, is engaged 
i: getting up an apparatus for maintaining different degrees of 


| altitude without wasting gas or discharging ballast, which is to be 


| healthy state of things in a business point of view, and the 


attached to the car. 
form. Troy Times, 


Trape AnD Business Prospects in Amexica —On every side 
are to be found the evidences that the spring trade will be one of the 
most active and vigorous that has been witnessed for a number of 
years. And it is not alone in New York that we perceive the sigus 
of a general revival. Everywhere throughout the country they are 
equally apparent. The disappearance of the snow from our Northern 
and Western fields shows the fall and winter-sown crops to be ina 
most promising condition, and in those of the South the signs are 
equally encouraging to the farmer. Old crops have moved off, with 
varying degrees of protit, but at prices which, combined with the 
economy that followed the panic of 1857, have left everywhere the 
broad foundations of a healthy consumption. Our imports during 
the present season exceed in quantity those of many previous years, 
and it is a favourable symptom that they come in at a valuation 
which is generally from 15 to 20 per cent below the average of the 
live years preceding 1858, and this fact in its turn contributes to 
animate and extend trade. Our stores are crowded with customers, 
who, finding prices to range within the means of their consumers, 
carry ott the stocks with wonderful rapidity; and while the do estic 
mauufactories are run down with orders, the importers generally 
lament that they had not extended the lines of foreign goods to the 
extent of a quarter or a third more, As a natural consequence of 
this prosperous state of things, everybody is in good humour, and 
the people are not at all dis to believe that the country is going 
quite so fast as the politicians would have us suppose. We have 
always observed that when the politicians tind times good the people 
suffer; and when the people have as much as they can do to attend 
to the active demands of business the politicians despair of being able 
to save the country. This is precisely the state of affairs this spring. 
The whole country presents the most satisfactory evidences of a 


= 


The enterprise begins to assume a tangible 


have something better to attend to than political abstractions. The 
result will be that we shall have a good business year for all. The 


present prosperity among the manufacturers, mechanics, and com- 
mercial classes now will enable them in their turn to become large 


| consumers. Thus prosperity begets prosperity.—New York Herald. 


| 


East Inpian Rattway.—The railway line leading to the north- 
west is now open as far as Beddiah, about ninety-five miles from 
Calcutta. The rails are laid about two miles beyond Beddiah to the 
Adjai River; being laid along the cess, as the bank and a couple of 
flood openings are ) et incomplete on this length. At the Adjai, the 
foundations of the bridge are all in, and the piers are rapidly rising. 


| The Adjai Bridge is about 1,800 ft. in length, and consists of several 








brick arches of 50 ft. span. The foundations are through sand on to 
clay, the piers being connected together by inverts. Mr. Wilson, 
the energetic engineer now in charge of this division, confidently 
expects to tinish this bridge to carry a roadway over by June next. 
The rails are now laid the whole way from Beddiah to Cynthia, 
twenty-two miles; in some places, the rails are only laid temporarily 
in order to get a through road to the More at Cynthia, for the pur- 
pose of conveying permanent-way materials. A temporary bridge 
over the Adjai, strong enough to carry trains, has been erected, and 
trains, conveying permanent-way and other materials, will shortly run 
regularly. ‘The railway works from Soorool to Cynthia are in a very 
forward state. As already observed, the rails are laid up to Cynthia 
and trains can now run on the line; but as many of the arrangements 
are only temporary, the line cannot be opened to Cynthia before the 
end of June, by which yaa the bridge over the Adjai is contidently 
expected to be finished. At the More Bridge, which will be one of 
the great obstacles in the way of opening the line to Rajmahal, 
the works are now well under wish, pos | there can be no doubt 
but that the foundations will easily be got in this season. The 
foundations being the really heavy part of the work, it is not too 
sanguine to expect to see the bridge completed altogether in an- 
other season. More Bridge is exactly the same as the Adlai in 
every respect, except that it is about 300 ft. shorter.—C€ 
Engineers’ Journal, 
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TOSHACH’S PILE-DRIVING MACHINES. 


PATENT DATED 10TH SEPTEMBER, 1858. 
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Fic. 1 represents a side elevation of a piling engine or machine con- | 
structed according to the invention of William Toshach, of Bristol- | 
road, Gloucester, and Fig. 2 is a plan of the same. The machine | 
is represented as combined with a small portable engine. a, a, are 
the leaders or main timbers of the machine, on which the hammer 4 
slides during its rise and fall; these leaders are erected from a suit- 
able base c, c, mounted on rollers or flanged wheels to run on timber 
or rails, effecting the trave eas usual. In addition to the leaders, 
the top of the machine is suyported by inclined supports d, d, which 
form the ladder, the whole being braced and stayed as usual. 

On the top of the machine is placed a chain wheel e, on which the 
endless chain f, f, is supported and gears; this endless chain also 
gears with a chain wheel e', keyed on the shaft g of the crab or gear 
used for actuating the chain. The chain / consists of a series of 
links, usually called a = chain, each link having at the middle of 
its length a hole A, through which an iron pin ¢ may be inserted. 
The hammer + is mounted on the leaders a, a, as usual, and fur- 
nished with friction rollers i, i, to traverse easily thereon. The 
hammer 6 is furnished with a strong forked piece k, which passes 
through between the leaders a, a, the fork projecting beyond the 
vertical line of the front part of the chain, so that the pin 7 passed 
through a link of the chain comes in contact with this fork, and by 
its upward motion lifts the hammer; m, m, are two inclined surfaces, 
one on either leader a, which surfaces project beyond the fork &, 
which inclines are capable of being slid up and down, so as to occupy 
positions at ditferent elevations. These inclines are attached to an 
endless chain p, shown dotted in Fig. 1, which is carried by chain 
wheels q, g, the axis of the lower one of which has a winch handle, | 





whereby the chains p, p, are actuated, and the position of inclines 
m, m, varied as required. ‘The lower wheels or axis q is furnished 
with ratchet and pawl or other gear for fixing chains p and inclines 
m in the position determined. The shaft g of the crab or gear is 
furnished with a spur wheel r, which gears with a pinion s, on the 
shaft of which a wheel ¢ is keyed, this again gearing with a pinion 
on the engine shaft u. ‘The shaft w is driven d'rect by the motion of 
the engine, it being, in fact, the crank shaft thereof. v is the crank, 
and w the connecting rod of the engine. Instead of this shaft u 
being the crank shaft of the engine, it may be the handle shaft, or a 
further addition to the multiplying power of the driving gear may 
be made, as may be required. 

The action of the pile-driving machine is as follows :—Motion 
being given to the chain 7, in the direction of the arrows, and the 
pins /, /, disposed in the chain according to the height the hammer A 
is to be lifted, the pin /', on coming:in contact during its rising 
motion with the fork & of the hammer, that body will be lifted and 
carried up until pin /t comes in contact with the inclines m, m, when 
the chain is forced back, and caused to assume the position shown 
dotted, which causes the pin /' to be thrown beyond the extreme 
ends, and out of contact with the fork %, thereby liberating it and 
the hammer, which is free to descend and strike the pile z. Im- 
mediately the hammer strikes the pile, another pin advances to the 
position of pin /, just described, and repeats the operation; thus by 
the continuons motion of the chain, the blows of the hammer 5 may 
be repeated in quick succession. The pins / are disposed in the chain 
according to the length of stroke required or obtainable. 








IMPROVEMENTS 


PATENT DATED 7TH 


BRIND’S 





Wrans 


Fic. | is a view in perspective of a machine embracing the improve- 
ments of F. W. Brind, of 14, Devonshire-street, Bishopsgate. Fig. 2 
is an elevation of the same; Fig. 3 is an end elevation, with a frag- 
ment of the table in section; Fig. 4 is a side elevation of the feed 
mechanism, detached to show its general construction and arrange- 
ment more fully; Fig. 5 is a perspective view of a modified form of 
the feed mechanism, also detached and separated. This machine is 
of the variety in which the stitch is made by the interlacing of two 
threads, of which one is carried by a shuttle, and the other by a 
needle. 

_ The machine, as represented, consists of a strong table A supported 
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on legs B. On a rod a, connecting the front legs of the table, a 
treadle C is arranged, through which motion is communicated to 
the machine in the usual manner. The needle D is carried on the 
front extremity of a vibrating arm E, and the shuttle F is carried 
on the upper extremity of another vibrating arm G. The needle 
arm E is of an irregular form, represented in Figs. 1 and 2, and 
turns on points H near the opposite end at which the needle is 
carried. The extremity of the arm near the pivot may be called the 
lower end, and that to which the needle is affixed the upper end. 
The lower end of this arm is connected by a link rod I and wrist 





pin d to another wrist pin e on the shaft of a revolving wheel J, 





which wheel as it rotates communicates through the —— I 
a vibratory motion to the needle bar E. Care should be to 
place the wrist pin d at the proper distance from the points H, so as 
to give the required amount of vibration to the needle arm to form 
sufficient loop for the free 2 of the shuttle. Immediately above, 
or nearly on a parallel with the points H, the needle arm has an 
offset K formed upon it, from the centre of which projects a stem ¢, 
upon which a spool is placed supplying the needle thread. On the 
upper side of the needle arm E is (see Figs. 1 and 2) ap a 
series of holes u* for the purpose of governing the tension of the 
needle thread to correspond with the tension of the shuttle thread ; 
this is effected by lacing the needle thread through a greater or less 
number of the holes, as may be required. The arm G, which carries 
the shuttle, turns on a pivot g affixed to a bracket N, which projects 
down from the lower side of the table. This shuttle arm derives its 
motion from a slot 4, in or about the middle of a vibrating lever P, 
through the medium of a driving pin 0, which projects laterally from 
the said lever P. The upper end of this shuttle arm carries a shuttle 
case T of the required size and form to receive the shuttle and drive 
it. This shuttle case being oblong, and at right angles to the arm 
which carries it, should be notched at one end to admit the shuttle and 
permit it to be easily withdrawn, the rear end of the case remaining 
entire to drive the shuttle forward. The shuttle case vibrates in a 
curved race s, which closes the upper side and back of the case to 
keep the shuttle in. The front end u of the race s is removeable 
(Fig. 2) for inserting, confining, and withdrawing the shuttle. 

_ The feed mechanism consists of a single bar M placed in the inner 
side of the bracket N, and retained in position by a guide-pin f 
passing through a slot formed in the bracket N, which guide-pin # 
also forms the pivot upon which said feed-bar turns. On the face 
of the feed-bar M, next the wheel J, is an inclined plane r (see 
dotted lines), against the lower side of which the cam g, on the face 
of the wheel J, operates, raising the bar perpendicularly sufficient 
to bring its upper end in contact with the material being sewed on 
its lower side. On the face of the wheel J, in the proper relative 
position (see Fig. 4), projects a pin 1, which, when the feed-bar is 
elevated, as represented in Fig. 4, by the cam g against the incline r, 
in contact with the cloth, engages with the feed-bar below the 
pivot f, turning it upon its axis, moving its upper end forward, and 
carrying the cloth therewith the distance required for the length of a 
stitch. After the upper end of the feed-bar M, which may be pro- 
vided with a single chisel edge, a series of notches or elastic friction 
pad, composed of india-rubber or other adhesive substance to move 
the cloth along, has made its full motion forward by the advance of 
the pin r! to a point 1, parallel with its axis, the cam g passes from 
beneath the incline plane r, permitting said bar to descend, freeing 
its upper end from the cloth, and as the pin r! continues to rotate, 
the spiral spring w, attached to the upper end, returns it in position 
— the end of the gauge-rod in readiness for the next succeeding 
stitch, 

To govern the stitches and vary them to any desired length, a 
rod n, provided with a screw-thread, and passing through a female 
screw formed in the table, Fig. 2, projects against the upper end of 
the feed-bar, Fig. 4, and dotted co, Fig. 2, and as the motion of 
this feed-bar in the direction desired to move the cloth is positive, by 
means of the pin r!, thespring w returns it against the end of the 
gauge-rod in whatever position it be set by means of the thumb- 
nut 74, In the modified form of the feed mechanism the upper end 
of the vibrating lever L carries two inclined planes i and e, the 
incline i raises the end of the feeding-pawl L', and the feeding is 
performed by the incline e striking against the pin e! on the under 
side of said feeding pawl, deflecting the same the distance required 
for the length of the stitch. 

A spring V constantly retains the pin e of the pawl L! against 
the incline e, and the weight of the paw! is sufficient, it being pivoted 
to its opposite end y to the table, to cause it to descend, freeing the 
feeding points, edge, or friction-pad from the cloth. 

The length of the stitches may be governed and varied by a 
thumb-nut and screw, as in Fig. 4, or in any other convenient man- 
ner. The feeding of the cloth should take place after the preceding 
stitch is completed, during the descent of the needle, and before the 
needle enters the cloth. 

To hold the material being sewed upon the table, a bar B of the 
same general form as the needle-bar is secured at its rear end to a 
standard in juxtaposition with the needle-bar. On the front end of 
the bar B is a head B!, to which is fitted a sliding spring-foot, the 
shank u! of which passes through said head B', and is provided on 
its upper end with a thumb-nut z, with which to raise said foot to 
place the cloth beneath it. The lower end of the sliding spring-bar 
is formed into a foot m, which may be split, and the prongs s! pro- 
jecting on either side of the needle (see Fig. 1) will retain the cloth 
firmly upon the table as near the needle as possible, and at the same 
time allow the feed mechanism to move it, the material being sewed 
along. 

To raise and retain the sliding-foot m so as to have free use of both 
hands in the arrangement of the work, a cam P with a handle P' is 
pivoted to the front side of the head B', and acts against a projecting 
collar z! placed beneath the thumb-nut z, and around the shank 
ui of the sliding foot. Directly in the rear of this head B! upon the 
bar Bis arranged a spring-looper a, pivoted to a bracket a! projecting 
downwards. The lower end of this looper is formed into a spring 
fork (see Fig. 1), which, as the needle rises, is moved forward by the 
pin c! on the side of the needle bar striking against its upper curved 
end e%, throwing the forked end forward, which takes the needle 
thread between its prongs /, ¢, and as the needle descends carries the 
slack thread back, by which means a smooth and perfect seam is 
made. A spring m! secured at its upper end to the bar B, its lower 
end bearing against a pin / on the inner side of the loop-bar a, 
throws its lower end back in the descent of the needle, carrying the 
slack thread therewith, the motion forward being positive through 
the pin c! upon the needle bar. 

The range of motion of the forked end of the looper is governed by 
a pin 2 projecting from the bracket a, against which the loop-bar, 
above its pivot, strikes. 





BressEMER’S MALLEABLE Merat.—We understand that Mr. 
Bessemer is preparing a paper for the Institution of Civil Engineers, 
upon the advantages obtained by his mode of treating crude iron, 
and the details of the process. We shall publish an abstract of the 
paper as soon as obtainable; but in the meantime we may state that 
Mr. Bessemer is progressing as satisfactorily as could be desired, his 
own works at Sheftield being in active operation, and measures 
having been taken in many continental ironworks to develope the in- 
vention. We have had an opportunity of inspecting a sample of 
the metal, consisting of a flattened tube, which certainly affords an 
excellent proof of the efficiency of the process as now used. The 
metal of which the tube was constructed was ordinary pig iron, 
which had been submitted for only eight minutes to the Bessemer 
process. It was then converted into a tube of about | in. thick and 
4 in. bore; next it was placed under a Nasmyth hammer, and per- 
fectly flattened; and although this may be considered rather rough 
usage, the metal remained uninjured.—Mining Journal. 

Gas IN Sparn.—The introduction of gas into several Spanish cities 
has been attended with satisfactory results, not only so far as its 
social importance is concerned, but wherever adopted success, ina 
commercial point of view, has been obtained. Such being the Case, 
a company is in course of formation for the purpose of obtaining 
from the municipality of Granada a concession and contract for the 
exclusive right of supplying that important city with gas. In many 
respects, Granada possesses ' peculiar ; advantages. It contains 
75,000 inliabitants, and*between’9,000 and‘ 10,000 houses. Wood, 
which is scarce and dear, being the fuel of the country, and the city 
being surrounded ‘by lead mines, a good price can be obtained for 
coke for the purposes of smelting; and as the city is in a highly 
cultivated district, for other gas products used in agricultural pur- 
suits a ready sale will be found. The company’s contract is to ex- 
tend over a period of thirty years, with a preference of renewal at 
its expiration. The undertaking will be divided into 5,000 shares, 
of £10 per share, and thus possess a capital of £50,000. 
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NEWTON’S IMPROVEMENTS IN AIR ENGINES. 


Parent DATED 31st Aveust, 1858. 
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THESE improvements in air engines, a communication to A. V. 
Newton, of 66, Chancery-lane, London, consist, firstly, in so con- 
structing, arranging, and actuating the supply and working pistons 
within a single cylinder, open at one end and closed at the other, 
that the cold supply air in passing to the heater, or close end of the 
cylinder, shall cool that portion of it in which the working piston 
moves, and keep it at so low a temperature that any kind of metal, 
or even leather, may be employed as a packing for the piston. 

Secondly, the improvements relate to the employment of separate 
supply and working cylinders, and consist in so combining the 
same, and in so moving the pistons, that the loss of temperature 
which attends the increase of bulk of the heated air during the out- 
ward movement of the working piston shall be made good by a 
process of reheating the air during its passage from the supply to 
the working cylinder. 

Fig. 1 represents a longitudinal section of an air engine with a 
single cylinder. A is an open working cylinder; a, the working 
piston; ai, an air-tight leather packing, secured to the piston by 
means of a ring or follower; a", a!!, the piston rod, composed of a 
broad flat bar kept in a parallel position by a guide piece; 4, c, is 
the supply piston made hollow, with a concave head ec! towards the 
heater, and elongated so as to form an open hollow cylinder c¥, c!, 
The hollow part between the two heads is to be filled with some 
non-conducting substance, such as pounded charcoal. The circum- 
ference of the piston c is notched at c'!!, similar to a cog-wheel ; c* is 
a metallic packing ring corresponding to the bore of the working 
cylinder, and forming an air-tight joint over the notches c!!! in the 
circumference of the piston jiead. This packing ring is permitted to 
move back as far as the check pins ce’. The supply piston is provided 
with a piston rod d, which passes through a stuffing box di in the 
main piston, and is held in a parallel position by the guide piece 6; 
e is a cylindrical heater, made of cast iron, secured to the flange of 
the working cylinder at e', with a head or bottom e!. The open end 
of the heater is provided with a brick front e!!, and fire door e*; 
f is the fireplace; f!, the grate; #1, brick lining placed a short dis- 
tance from the heater to allow the heat to act freely on the latter; 
f'1 is the ash-pit, and f* the flue for carrying off the products of 
combustion ; g is a cylindrical casing of light sheet iron formed like 
a telescopic tube, large enough to allow its casing of the supply 
piston to move freely through. This telescopic tube is secured to 
the inside of the working cylinder by small socket bolts, or by other 
similar means. On the inside of the working cylinder is a cavity A', 
extending all round its circumference. An exhaust valve h com- 
municates between this cavity and the atmosphere. The valve is 
moved by suitable valve gear attached to the fly-wheel shaft in 
such a manner that the valve opens when the supply piston has 
performed the outward stroke, and closes somewhat in advance of 
the completion of the inward stroke of the piston. An inlet valve ¢ 
is inserted in the working piston, guided by the stem #, and held 
against the valve seat by a spring or balance weight in the usual 
manner. Both these valves A and i are made of thin steel plate 
pressed in a mould, formed as shown, in order to resist the internal 
pressure; & is rock shaft extending across the cylinder, terminating 
a short distance behind it, and supported at each end by pillar 
blocks well secured; &! is a lever attached to the rock shat for 
moving the supply piston by means of friction rollers &!! and the 
cross head d!!; k'11 is a lever attached to the extreme end of the 
said rock shaft. Extending across the cylinder, and supported by 
pillar blocks like the rock shaft &, is a rock shaft /, and attached 
thereto is a rock shaft i, This lever is inserted into a square hole 
in the main piston rod, and lined with composition metal to diminish 
friction and wear; attached to the Jast-mentioned rock shaft, and 
close beyond the lever k""', is a lever /‘); m is the fly-wheel shaft ; 
mi, the crank attached to the same, nearly in the same plane with 
and connected to the levers k#! and /4 by means of connecting rods 
n and 0. 

Fig. 2 represents a longitudinal section of an air engine with two 
cylinders, exhibiting the nature of the improvements connected with 
the reheating of the air to make good the loss of temperature caused 
by expansion. A is a cylinder, provided with supply piston, heater, 
telescopic casing, internal cavity, and exhaust valve, all as before 
described and exhibited in Fig. 1. 
open, as shown in Fig. 1, is closed by a head a, into which an inlet 
valve a! is inserted similar to the valve i in Fig. 1. The supply 
a rod passes through a stuffing-box in the head a, as at di in 

‘ig. 1; b is the working cylinder, provided with an internal heater, 
similarly constructed to the one before described, and differing only 
by having the brick lining of the fireplace in contact with the inside 
of the heater, and by the products of the combustion being carried 


off at the top, and from thence into the flue of the heater above ; | 
c is a passage connecting the internal cavity round the cylinder A | 


with the same cavity c: of the cylinder 6; D is the working piston, 
artially filled with a non-conducting substance and partially open. 
ear the middle of the working piston is the head d; air-tight pack- 
ing 4! is secured to the open end of the working cylinder. e is the 


fiy-wheel shaft, and e! the crank attached thereto; f and g are crank 
levers attached to a common axis h, supported by appropriate | 











The cylinder A, instead of being | 


bearings; ¢ and & are connecting 
rods attached to the crank pin e!, 
and connected respectively to the 
supply piston rod and crank lever g; 
Zis a rod, connecting the working 
piston with the crank lever f. 


It will be evident, on examining 
the relative position and movement 
of the crank connecting rods and 
levers exhibited in Fig. 1, that the 
two pistons will complete the out- 
ward stroke nearly at the same time, 
and that during the inward stroke 
the supply piston not only performs 
a much longer movement than the 
working piston, but also that it com- 
pletes it before the latter. 

It has been stated that the ex- 
haust valve A opens at the termina- 
tion of the outward stroke of the 
supply piston; it will therefore be 
seen that as this piston moves away 
from the working piston during the 
inward movement, fresh cold air will 
be drawn in through the self-acting 
valve i, whilst the air behind the 
supply piston heated by the heater 
will pass off into the atmosphere 
through the valve A. It will further 
be seen that during the outward 
motion of the supply piston the 
packing ring e* will recede from the 
face of the piston, and thus permit 
the air to pass through the notches or 
spaces cll! from the cold to the hot 
end of the cylinder. Further ex- 
amination of the crank and lever 
movements in Fig. 1 will show that 
when the main piston has performed 
a very small portion of the outward 
stroke, the supply piston is far ad- 
vanced, and that it quickly over- 
takes the working piston, and moves 
with it to the end of the outward 
stroke. The cold air drawn in and con- 
fined between the two pistons during 
their inward movement will, therefore, be transferred to the space 
between the heater and supply piston. The increased pressure con- 
sequent on the elevation of temperature during this transfer will 
propel the working piston through the outward stroke. The force 
thus exerted on the piston constitutes the motive power of the engine. 


The inward motion of the pistons is effected by the momentum of 


the fly-wheel, or by a similar engine applied to the other end of the 
fly-wheel shaft with a crank placed in opposite direction to the 
crank ml, 

The telescopic tube or casing g is secured to the inside of the 
cylinder, its diameter being sufficient only to admit the supply piston 
to work through, but leaving ample space outside to admit a free 
passage of the air to and from the heater. It will be seen that when 
the supply piston moves outward, the air during its transfer, and 
after its passage through the notches c!!1, must traverse the whole 
length of the tube until it reaches the extreme end of the cylinder, 


from whence it must in its turn also traverse the entire length of 


the heater, and hence that every particle of the air will come in 
contact with the whole surface of the heater. 
the telescopic tube extends still further. During the discharge of 
the hot air into the atmosphere heat is all the while being imparted 
to the tube, and this heat is in due process given out to the cold air 
in its passage to the heater during the transfer. In relation to the 
ring c* it is important to notice that it serves the double purpose of 
packing and valve, and that it is instrumental in causing the neces- 
sary cooling of the working end of the cylinder, by admitting a 
current of cold air to sweep the inside of the cylinder as the supply 
piston is moving out, whilst it effectually shuts off any return of the 
hot air during the inward movement. It is proper to add that 
not only is this ring instrumental in cooling the cylinder, 
and thereby preserving the packing of the main piston, but 
through its agency considerable heat is imparted to the cold 
air during the transfer, since the cooling of the cylinder is effected 
by the air to be heated. In reference to Fig. 2, it will be seen, on 
examining the relative position and movement of crank-levers and 
connecting-rods, that while the supply-piston moves from 4 to 5, 
transferring nearly the whole of the cold air to the heater, the work- 
ing piston D moves from 1 to 2, and back again to 3. By further 
examination of the crank and lever movement it will be seen, that 
whilst the supply-piston remains nearly stationary, viz., whilst it 
moves from 5 to 6, and returns to 5, the working-piston performs 
nearly its entire outward motion, lacking only the space between 7 
and 8. The heated air as it enters behind the working-piston D 
would sufler a great diminution of temperature by its expansion into 
an enlarged space but for being circulated round the heater in the 
cylinder 6, and by that means not only restored to the original tem- 
perature, but greatly augmented in temperature. The outward 
stroke of the working-piston is effected by the pressure caused by the 
transfer of the cold air to the heater in the cylinder A, together with 
the expansion due to the reheating in the cylinder ), the return 
movements of the pistons being effected by the momentum of the 
fly-wheel, or by a second engine as before described. 


New Matcnes.—Common friction matches contain phosphorus 
which is poisonous, and no substitute has heretofore been discovered 
to supply its place. It is stated in Comptes Rendus that M. Canouil, 
chemist, Paris, has succeeded in making friction matches without 
the use of phosphorus. ‘They are formed essentially of the chlorate 
of potash mixed with a small quantity of a metallic peroxide or the 
bi-chromate of potash. 


Tue Suez CaANAL.—The London representative of the Suez Canal 
Company has published a letter in the Times, which states that the 
last accounts from M. Ferd. de Lesseps and his party are dated the 
30th of March, and written on the borders of Lake Timsah. The 
contractor of the works was also there, and, so far from having dis- 
covered any difficulty about the practicability of the canal, now 
proposes to construct the entire works (his contract being for a por- 
tion only), including the jetties at both ends, at a figure below the 
estimate of the company’s engineers, and offers to double his gua- 
rantee, already given, of 1,200,000f. The causes assigned to this un- 
looked-for favourable offer are the discoveries near Lake Timsah of 
considerable banks of chalk and valuable quarries of hard stone, 
admirably adapted for constructing the interior harbour of Lake 
Timsah, and available along the whole line of the canal. It seems, 
also, that the quarries at Mex, near Alexandria, have been explored, 
and found to obviate the necessity of sending for stones to the 
Mediterranean for making Port Said, in Pelusium. It has,-moreover, 
been ascertained that all stones for the Suez harbour can be entirely 
supplied from the quarries of Attaka. With regard to labour, the 


| Cheicks have only confirmed M. de Lesseps in his preconceived 


opinion that there will not be the slightest difficulty in getting “ free 
labourers ;” and, considering that the men employed in the valley 
of Ouadée were only getting 40 centimes (1} piastres) daily, it may 
be readily understood that the wages of 1f. per day, which it is in- 
tended to give them, will draw forth multitudes of free labourers. 





But the advantage of 





CHILD’S IMPROVEMENTS IN HAIR AND SKIN 
BRUSHES. 
PATENT DATED 4TH SEPTEMBER, 1858. 


Tuts invention, by W. H. Child, of Providence-row, Middlesex, 
consists in constructing electrical brushes by the et ye of 
steel pins or wires in substitution for or in combination with bristles, 
which pins or wires are placed in metallic connection with a batt 
contained in the handle or back of the brush; or wires of two =a 
are employed, one electro-positive to the other, and so ar: 

with respect to each other that on being moistened, either directly 
or through sponge or other absorbing material fixed at the roots of 
the wires or otherwise, an electric current or series of currents shall 
be generated. 


ii) 
Fico . 
FiG.9. 





Fig. 1 is a plan of the front of a brush; Fig. 2 is a plan of the 
back of Fig. 1; Fig. 3 is a side elevation; and Fig. 4 is a section 
through the line a, 6, of Fig. 1. In the handle of the foundation A 
of the brush, of which Fig. 5 is a plan of the upper side, a galvanic 
battery B is placed, with strips of cloth or other absorbing material 
between the pairs of plates, and this battery is connected by wires 
C, C, carried along the upper part of the foundation, and through it 
to two copper or other metal plates D, D, connected to the under 
part or bottom of the foundation, as shown in plan at Fig. 6 and in 
section at Fig. 7. E is a piece of Walton's patent india-rubber pin 
webbing secured to the face of the foundation so as to bring the 
back of the pins in contact with the copper plates D, D ; this webbing 
is shown in plan at Fig. 8, and in section at Figs. 4 and 9. Fig 10 
is a cross section through the line ¢, d, of Fig. 5, showing the con- 
necting wires and copper plates. In order to give completeness to 
the brush the metal pins are surrounded with bristles F, F. G isa 
covering forming the back of the brush, and H is a moveable cover 
forming the back of the handle, and covering the battery. 


OXLEY’S BATH. 
PATENT DATED SEPTEMBER, 1858. 


Tus bath, the invention of John Oxley, of St Augustine-road, 
Camden-town, combines the various conveniences of a sponge bath, 
a hip bath, a foot bath, a bidet, and a nursery bath. The bather 





is enabled to perform a complete ablution in a sitting posture, with- 
out the odie of stooping for the water; and can have the feet 
immersed in hot water at the same time cold or tepid water is applied 
to the surface of the body, thus avoiding the danger of cold to the 
feet; and by taking out the seat, containing the bidet, a roomy and 
convenient hip bath or a good nursery bath is afforded. 


ExTraorprxAry Make or Pic Irox.—In the first week of the 
current month 840 tons 17 cwt. of the best forge iron was made in 
one of the Aberdare Iron Company's blast- furnaces at Llwydcoed. 

NicaraGua CanaL.—On the 18th of March M. Belley, accom- 
panied by a large staff, arrived at Greytown for the purpose of 
opening a canal, between Greytown and Lake Nicaragua, which, 
when finished, will become a powerful competitor with the American 
railway from Chagres to Panama. 

New Wootwicu Hosprrau.—The new naval and marine hospital 
at Woolwich is rapidly progressing, and is now being roofed in. The 
entire building consists of eight pavilions, connected by a corridor 
447 ft. in length by 13 ft. wide. The dimensions of the wards will be 
60 ft. in length by 24 ft. in breadth, and 16 ft. in height, which will 
afford 1,640 cubic feet of atmospheric air to each inmate, of whom it 
is intended to place fourteen in each ward. A portion of the east 
wing is proposed for the reception of patients with infectious di 
and there will be no communication with the rest of the building. 
The wards will be well lighted, having windows on both sides 
throughout, which will also atford cross ventilation, as recommended 
by medical officers of the greatest experience. On the north-west 
side a handsome esplanade and terraces will enable the patients to 
take healthful recreation and exercise. Their elevated position will 
remove the invalids from the malarious influence to which the 
present infirmary is subject. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible fur the opinions of our 
Corresn dents.) ' 





SUBMARINE TELEGRAPHY. 


Srr,—If I have not replied earlier to the remarks of your correspon- 
dent “Electro,” it is because I have failed to perceive anything of suffi- 
cient consequence in them to merit the consideration of your readers. 
If I do so now it is not to enlighten your readers—they have an oppor- 
tunity of doing that by the perusal of Mr. Varley’s paper, an admirable 
exposition of the laws of electricity as applied to submarine telegraphy, 
not based upontheoretical assumption alone, but the result of long prac- 
tical experience and deep experimental som nk Pl to caution your 
correspondent against a display of unpardonable ignorance and an 
unmerited attack upon a profession with whose knowledge and 
labours he cannot claim acquaintance. 

Your own columns are a sufficient refutation of his absurd state- 
ment respecting the progress of electrical knowledge. In the face of 
the many valuable papers that have been read at various institutions, 
and transferred, either wholly or in abstract, to your columns ~ after 
the discussions with which your publication has been occupied —after 
the heaps of patents that have been specitied, completed, and de- 
scribed, and continue to be poured into the precincts of the Patent 
Olfice—in the face of the successful submergence of so many 
thousand miles of submarine cable, now in operation, differing in 
nature and form to suit the various localities for which they were 
intended, for any man to say that little or no advancement has been 
made during the last nine years in improving the construction, the 
insulation, or in solving the electrical difficulties of submarine 
cables, is not only grossly inaccurate, but highly ridiculous. 

There is no branch of engineering knowledge. no subject of scien- 
tific inquiry, which has received more attention, or acquired more 
advancement, than that of submarine telegraphy. If the cables of 
the present day differ but slightly in form from those enty sub- 
merged, it is not that no progress has been made in their improve- 
ment, but that subsequent experience and careful deliberation have 
shown that—very much to their credit- the promoters of the first 
cables succeededtm obtaining a pattern proved to be of the best 
construction. 

In the department of insulation there has been nothing but a 
series of progressive improvement. Every successive cable has ex- 
ceeded its predecessor in perfection of insulation, until the last 
instalment—the Red Sea cable—leaves little to be desired. When 
the supply of gutta-percha fails, india-rubber may be substituted for 
it; but while the Gutta-Percha Company succeed in supplying such 
wires as those employed in constructing the above-named cable, 
they have little to fear from competition. 

As regards the electrical difficulties, no cable exists which does 
fully meet every requirement demanded of it. The conductor of 
the Red Sea cable was the result of pure mathematical conclusions, 
based upon deep experimental inquiry, and no simple guesswork. 
The conductor of the Hague cable was equally the result of careful 
deliberation upon well-ascertiined experimental facts, and not a 
random adoption. Such reckless accusations and calumnious 
attacks upon the scientitic attainments and practical experience of 
our telegraphic engineers, deserve the severest censure, and should 
he met with silent contempt on the part of those gentlemen whose 
acts have been brought under notice. 

The only instance on record where a cable failed to perform what 
was required of it, was the Atlantic cable, and this was projected by 
a surgeon from Brighton, who never possessed any practical ac- 
quaintance with the subject, and who adopted a conductor directly 

opposed to the opinion and recommendation of those engineers who, 
from their practical experience, possessed the ability to decide upon 
its nature and size. It was known, and publicly announced by more 
than one engineer, that the Atlantic cable would not transmit more 
than one word and a-half per minute, and this before it was sub- 
merged. 

It is unnecessary to occupy your columns with the examination of 
a question which has been so completely solved, both by theoretical 
deduction and experimental inquiry, as that of enlarging the size of 
the conductor of any future Atlantic cable. It admits of no refuta- 
tion. It is so undeniably a fact that it demands no discussion. 
There exists no difference upon this point, except it be upon the 
exact law that regulates the diminution of retardation, amongst our 
leading electricians. The formula expressive of this law has even 
been published, and those who are curious in the matter will tind it 
pretty exactly stated in a paper read by Mr. Siemens before the So- 
ciety of Arts last year, and printed in their journal. 

before your correspondent again trusts himself to appear in print 
I would recommend him to re-study the subject, if he bas ever done 
so at all. It may be the means of preventing his placing himself in 
a position to display such gross ignorance of the laws, | may say the 
first principles, of induction, as is evidenced in his last communica- 
tion, where he speaks of the “inductive properties of gutta-percha,” 
of a material * possessing all the non-conducting properties of the 
gutta-percha without its inductive properties,” of ** the great evil (in- 
duction), and that which is little or no evil at all (resistance ,” 
&e, &e. 

It is lamentable to see one who, if he possesses no knowledge of 
the subject with which he treats, at least is gifted with the power to 
write well, bring himself before the public and lay himself op n to 
such severe criticism. No cause is ever advanced by reckless asser- 
tions, based upon mere personal opinion, and unsubstantiated by 
conirmed facts. No man is justived in making himself a public 
censor, unless he can back himself by the weight of a well-known 
and respected name, or by the narration of reliable and accurate 
facts. Your correspondent, before he again appears in print, would 
do well to examine the question, which he undoubtedly pos 3 the 
ability to do, either by the study of what has already been pub- 
lished, which, I must confess, is not so much as it ought to be, or by 
consultation with some of those gentlemen who, from their position 
and experience, have been able to acquire a knowledge of the sub- 
ject. lt may probably save him the repetition of ignorance, and 
secure for his letters that for which I presume he is chiefly ambitious, 
some consideration from that profession by belonging to which I have 
the honour to subscribe myself as 





A Tevecraru ENGINEER. 





to 


Sin,—In your last number I fnd “ Electro” calling my attention 
some things in my letter he confesses he cannot understand. I hope 
you will therefore again grant me a space in your columns; and so 
allow me au opporiunity of making my former remarks as plain as 
possible. 

When I stated that I believed £30 was more like the price of the 
Red Sea core per mile than £60, which he asserted it had cost, I 
must not be considered to attach blame in any way whatever to the 
utta-percha Company. 

My reasons for disagreeing with “Electro” as to its cost, are 
founded upon the following results, which [ obtained by carefully 
weighing a part of both the Atlantic and Red Sea cores :— 

ATLANTIC CORE. RED SEA CORK, 
93 Ib. of copper per mile, £ *. d. £e. d, 











say ae 516 0 } 146 Ib. of copper per mile, 10 0 0 
232 lb, of gutta-percha, in 175 lb. of gutta-percha, in 

three separate coats.. 3416 0 | two separate coats .. 265 «0 

| ane 

Made for £40, £40 12 0 £36 5 0 


Which I think is not much over my estimate. I have also included 
the “solution” in the weight of the gutta-percha of the Red Sea 
core, although it appears to me to smell of something much inferior 
to gutta-percha, both in cost and insulating properties. Nevertheless, 
I believe its introduction may be attended with veneficial results. 
Your correspondent puts great faith in experiment. In that re- 


spect I am glad to say we are both likely to agree, for I put 
very little trust in any statement made about submarine telegraphy, 








unless I can prove it to myself by experiment when it is possible to 
do so; I, therefore, a “Electro” will see in the above the 
“why and wherefore” I come to such an estimate of its value. 

I can fully agree with him in his praise of the Gutta-percha 
Company; I believe they are doing their best to improve the insu- 
lating properties of gutta-percha—it is for their interest to do so; 
and, so far as I can judge from experiment or otherwise, I believe it 
to be unsurpassed by any of the insulating substances proposed, at 
present, for submarine purposes. However, should any material of 
equal insulating powers, with less inductive capacity, and at the 
same time cheaper in its first cost and a. be discovered, 
it will no doubt be hailed with delight by all the real friends of sub- 
marine telegraphy, come from whatever quarter it may. 

I can coincide with “ Electro” in his remarks respecting the con- 
ductor of the Red Sea cable, although I still believe its increased 
sectional area to be a very proper step, for reasons which I will 
afterwards show. I think the increase of conductor arose more 
from the noise made about the small conductor of the Atlantic 
cable than from being the result of experiment. And since the 
finished size of the Red Sea cable is only half an inch, including 
iron, hemp, and gutta-percha, I leave “ Electro” to judge how small 
must be the amount of insulation. . 

I am aware hemp cables have been tried, and that they are no 
novelty. I did not advocate that form of cable, simply because I 
consider it very deficient for deep-sea lines when compared with Mr. 
Allan’s. In his arrangement we get the greatest amount of con- 
ductibility, strength and insulation, in the smallest amount of space, 
weight, and cost, and with the greatest certainty of safe submergence. 
The only part of the hemp cable that resembles Mr. Allan’s is its 
specific gravity ; but 1 consider it otherwise inferior. 

I am very much astonished to nnd your correspondent entertaining 
to such a degree what I would call Whitehouse doctrines. When I 
stated that three times the conducting power of the Atlantic cable 
would do for 3,0: 0 miles, it was because experiment justified me in 
my opinion in making such a statement. The same law that brings 
the apple to the ground, also binds the moon to the earth. And so 
the law of conducting electricity observed in a few feet of copper 
wire will extend to 3,000 miles. 

Sefore ever there was a twist in the Atlantic cable Mr. Allan’s ex- 
periments satistied me that one mile of wire and 3,000 miles of wire 
were, electrically speaking, the same in length, provided the sectional 
area of the one was 3,000 times the area of the other. To apply 
this to submarine cables let us take tirst a copper wire of j, of an 
in. diameter, coated to iW of an in. with gutta-percha. If this wire 
be twenty miles in length and laid across the Straits of Dover, we 
may pass a very good telegraph signal with one pair of battery 
plates, the effects of bad insulation and induction being so small 
that no retardation is observable. If we now wanted to bring Land's 
End and Halifax as near to each other as Dover and Calais we must 
tirst consider the distance, which we may call 3,'.00 miles, including 
slack. It will therefore be necessary to put together 150 wires of the 
same sectional area as the one twenty miles long; then we will have 
two conductors electrically alike, although the one is 3,000 miles long 
and the other only twenty miles long, for both will offer the same 
resistance to the one pair of battery plates. If the insulation be not 
increased, then the effects of bad insulation and induction will have 
increased in the ratio of 12 to 1, which we may consider likely to 
produce retardation; but if we thicken the gutta-percha to }2 of an 
in., then all the difference of the conductor between Dover and 
Calais and the one from Land’s End to Halifax will be the slight 
increase of induction and loss of insulation caused by the gain of 
surface on the outer circle, which we will allow amounts to double 
the retardation, which cannot be noticed in the twenty-mile length. 
It will therefore appear that signals could be transmittéd to Halifax 
with as small an amount of power and in the same time as a signal 
to Calais. Such a cable would require to be 24 in. in diameter, in- 
cluding gutta-percha. [ut I do not say that it is necessary to have 
such a cable, nor is it essential to work with the force generated 
from one pair of plates ; but this I distinctly hold, that the nearer we 
can approach to such arrangements the better it will be. If ‘* Electro” 
can show anything that bears a “ dierent interpretation,” I hope to 
see it produced. 

The experience gained at such a cost and labour as the Atlantic 
Company have gone to, has, no doubt, been productive of much 
good. It has shown that it is possible to establish telegraphic 
communication between England and America—that is to say, if we 
do not go right in the face of the laws of science — and we hope 
soon to see it carried to a successful issue. But I do not think it 
was necessary for such an expensive experiment to be performed 
before it could be carried out. From the day Mr. Allan tirst saw a 
specimen of the Atlantic cable, he predicted its failure. That 
gentleman showed me that electrically it was untit for any distance 
beyond 1, 00 miles, and that mechanically it was useless for any 
great depth. He contended that the insulation must be destroyed in 
submergence. How far he has been wrong | leave your readers to 
judge. My reasons, therefore, for coming to the conclusion that a 
conductor for a distance of 3,000 miles would require to be three 
times the size of the Atlantic are based upon experiment. If, as I 
dare say vour correspondent will allow, that the Atlantic conductor 
is sufficient for 1,000 miles —that is to say, that it will pay as a 
commercial speculation—then, I say, the cable, if three times the 
conducting power that T described in my last letter, ought to pay as 
a commercial. speculation from Land’s End to Halifax ; because 
there is, electrically speaking, no more loss of insulation or retarda- 








tion in the 3,0 -mile cable than in the 1,000-mile length. The sum | 


of the inside and outside surfaces of the insulator measures one-half 


more than the Atlantic; but, then, the distance between the sur- | 


faces is one-half more, consequently its injurious eflects are 
destroyed; and hence the reason of my concluding that the cable 
I described had something like a conductor for such a distance as 
‘** 2,500 miles or even more.” 

I would like * Electro,” and those withhim who think it necessary 
to hang their cables on Iceland or the island of St. Paul's, to ponder 
over that which appears to me to be a very simple fact. 

Your correspondent says, with me, that he is no Whitehouse dis- 
ciple—that may or may not be true; however, I cannot admit him 
to belong to my side. He believes one No. 22 copper wire, which is 
only one-seventh of the conductor of the Atlantic cable, to be 
sufficient for 2,500 miles; I would like to see him prove it. Let 
* Electro” shut himself up in a dark room and try and convince 
himself that daylight penetrates through the solid walls; I am 
afraid his galvanometers would fail to detect it. How much would 
he require to intensify the sun's light before he could see to read a 
book through a brick wall? Yet light does penetrate to a degree 


through all bodies, and so I believe a quantity of electricity would | 


reach the other end of his No. 22 wire; but I am afraid no galva- 
nometer could render it available fora telegraph signal. I think the 
amount of battery power required for a signal through such a con- 
ductor would rather alarm him. It is one thing to pass a small 
quantity through a long conductor, but it requires a very diflerent 
power to double that quantity through the same conductor. But, 
perhaps, “ Electro” can show something which can bear a very 
‘* different interpretation.” i 

When Mr. Whitehouse was electrician to the Atlantic company, I 
understood him to say that a small conductor was better suited for 
submarine purposes than a large one. I confess I looked upon it at 
the time as an ingeniously contrived theory—admirably adapted to 
keep down the weight of the heavy iron covering, for it is rather an 
uncomfortable idea to cover a tive-eighth core in hemp and iron, and 
then submerge it 2,000 fathoms without destroying the insulation. 
But if Mr. Whitehouse should have now come to a ditierent con- 
clusion, it must be the greater the amount of conductibility the 
better. His experience, no doubt, is extensive, but it has all along 
been contned to one conductor. 1 would like to know if he can 
show anything contrary to what I have adyanced—I mean in respect 
to the size of the conductor. 

What your correspondent calls “ Professor Tyndall’s rebuke 
administered at the Society of Arts” appeared to me to be fully met 
by Mr. C. Varley. That gentleman completely confirmed what I 





have endeavoured to show; and who, that knows anything of the 


subject, can prove to the con ? Mr. Varley’s views have been 
practically carried out, and I believe on all occasions have been pro- 
ductive of great improvement. 

What more experience will “ Electro” require to convince him? 

Mr. Hearder stated lately in your columns that Mr. Allan did 
not seem to have calculated the difficulties, both electrical and 
mechanical, that he thought would manifest themselves in Mr. 
Allan’s form of cable. Now, I should have preferred Mr. Hearder 
giving his reasons for so thinking: perhaps he may be induced to do 
so yet, if he has not already altered his opinion. I can assure him 
that both calculation and experiment are the sure foundations upon 
which Mr. Allan buiids, I am very glad to find Mr. Hearder trying 
to do away, as far as ible, with the injurious effeets of induction ; 
but I cannot help thinking that he is over-estimating the results in 
lessening the induction ly to arise from his mode of treatment ; 
also there appear to ithe to be difficulties, both electrical and 
physical, which I am aftaid he has not attached sufficient im- 
portance to. We imay tty to have a cable perfect in its electrical 
capacity, but in doing so we must see that we do not introduce a 
worse error than a trifling amount of induction. However, I will 
refrain from sexing more until I see the description of Mr. Hearder’s 
cable, which, I believe, he has promised in your columns. 

In conclusion, | have to state that I am a tirm disciple of the 
Allan school: direct telegraphic communication with our depen- 
dencies in America, India, and Australia; no foreign interference; 
and with light and etticient conductors, worked by coil currents of 
equal duration, recording on simple but sensitive instruments, no 
ditiiculty in my opinion exists to stand in the way of perfect and 
complete success, either as an engine of Government, or as a com- 
mercial speculation. MaGnet. 

April 18, 1859. 





PAPER FROM WOOD. 


Sir,—I have observed in most of the leading journals, including 
your own, that an erg —_ — _ racy anew 
mode of making paper, “by simp iling slices of w with a 
mineral and vegetable alleali.” A . 

To anyone acquainted with the chemistry of paper-making from 
raw materials this annowneement will produce no impression, as the 
attempt to convert shavings of wood into paper was — in 
England in 18 1, since which over a dozen patents have been applied 
for, for the identical process, but without the results stated. 

One remarkable fact which presented itself to my mind in looking 
over the work lately issued at the Patent Office, * An Abridgment 
of Paper Specilications,” was, that for the want of this book of re- 
ference patents on patents had been taken out for the identical process. 
Out of 5 © applications for the subject of paper alone, full 30 per cent. 
did not proceed further than the provisional protection. 

Patents are now—that is, within a year or so—being taken out 
for the mere application of certain materials to be used in the process 
of paper-making: among others I notice glycerine, which was 
patented in 1845; but the mere application of a known substance to 
a new purpose by known means is not the subject-matter for a 
patent. The same applies to machinery. No machine which already 
exists can be the subject of a new patent merely because it is applied 
to a new purpose; at least, Sir, this is my construction of the patent 
law. If 1 am wrong, please correct me. 

8, Alpha-road, St. John’s Wood. topeRT H. Cotiyer, M.D. 


COMBINED STEAM. 


Sir,—I am greatly surprised to find by your article on superheated 
steam that any person, least of all one of the reputation of Mr. 
Fairbairn, should at this day assert that it is better to put the fire 
under the boiler to increase the density and quantity of steam than 
to superheat it. I hardly supposed that any engineer, who had a 
reputation to lose, wou'd risk it by an assertion so contrary to all 
facts. Perhaps there is no man living who has had more experience 
in superheating steam than myself. I proved to my cost what my 
predecessors had always experienced—that, although superheating 
steam (out of contact with water) to a high degree added con- 
siderably to its power, yet the dry gaseous state which it assumed 
caused it to lick up the lubrication, and, consequently, led to the 
destruction of the rubbing parts of the machinery ; it has, therefore, 
been found to be commercially valueless. For these reasons M. Dupuy 
de Lorme, a chief of the French Marine, writes that the French Nav 
have tested the use of superheated steam (alone) in every possible 
way, and that they have decided not to try it again. In the use of 
combined steam they have, experienced no difficulty, the results being 
highly satisfactory. The reports of the trials made by the British, 
American, and French Governments (to which you allude, proving 
the superiority and safety of the combined steam), are taken from 
official documents. Those of the British Government can be seen at 
the Admiralty ; the others are in my possession, and can be examined 
by those who have any doubts on the subject. 

The trials made on board the Dee by the engineers detailed for 
the purpose, show an average economy of 32 per cent., the average 
indicated horse-power exerted by ordinary steam being 410, and 
with combined steam 500. Thus, it is satisfactorily demonstrated 
that by the use of combined steam, a great desideratum is accom- 
plished—a steamer will perform a voyage one-third further, at the 
same rate of speed, with the same weight of fuel. 

As regards the patent claimed by Mr. Patridge, of Woolwich 
Dockyard, it is merely a plan for superheating steam ; but as applied 
to the Dee, it is arranged to mix the steams, and is consequently an 
infringement on my patent. I have reasons for believing that this 
infringement will not be allowed to continue. 

It is gratifying to ind you wielding your able pen in the support 
of facts against crude theories, let them emanate from ever so high a 
source. Il entirely agree with you in opinion, that Mr. Fairbairn 
will not be able to show that it is better to put the tre under the 
boiler, so as to increase the density and the quantity of steam, than 
to superheat (and mix) it; and, as it is a subject of great interest to 
steam owners, I challenge him to a trial, on the best boiler which 
his inventive genius can produce. JoHN WETHERED. 

2, Eastbourne-terrace, Hyde-park, 19th April, 1859. 





STEAM BOILERS. 


Sir,—In your number of April Ist, a correspondent, “W. H.,” in 
suggesting an arrangement of steam boilers which is not without 
cousiderable merit, alludes to a notice by another correspondent of 
“Wright's patent boiler,” and desires to be informed how its strength 
is doubled, whilst its weight is not increased; and if its heating 
surface and capacity remain the same. 

For the information of “ W. H.,” and others who may be in- 
terested in the subject, I will, with your permission, endeavour to 
explain how it is accomplished, and that neither its heating surface 
nor its capacity is atiected by the means adopted to increase its 
strength. The improvement is in the method of jointing. But, that 
the matter may be understood, it will be necessary to consider the 
resisting power of cylindrical vessels subjected to internal pressure, 
as well as the relative strength of the riveted joints ordinarily 
employed in boiler making. 

These important points in the construction of steam boilers have 
already been ably investigated, and the results published; they may 
be found in Mr. Fairbairn’s valuable work, ‘‘ Useful Information for 
Engineers.” I need not, therefore, occupy your space by going 
through all the details. 

As regards the resisting power of cylindrical boilers, it pe | 
appears that it is not equal in every direction, but that it is muei 
more feeble to resist a transverse strain than a longitudinal one; 
the ratio of resistance to these strains being as one to two. 

As regards the relative strength of the ordinary riveted joint and 
the solid plate, Mr. Fairbairn’s experiments show the former to be 
but half the latter. Having reference to the whole series of experi- 
ments, and making a certain allowance which he conceives to be 
proper, Mr. Fairbairn estimates the strength of the joint to be 56, 
the plate being 100; or rather more than half. But having care- 
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fully gone through the detail of the experiments, I cannot avoid the 
conclusion that he has rather over-estimated the strength of the joint. 
The actual experiments give an average of but 46 for strergth 
of joint, the plate being 10. But Mr. Fairbairn thinks the joints 
were under some disadvantage, in consequence of only two or three 
rivets coming within the range of experiment, and adds 10 per cent. 
in his calculation, equal to nearly 22 per cent. upon the ascertained 
strength of joint, for the help he supposes would have been obtained 
by the combination of a greater number of rivets: not combination 
in the manner of double riveting, but in a greater length of single 
riveting; for the advantage of combination in double riveting is 
separately treated. For the large allowance in question I am unable 
to discover any stifficient reason; and am contirmed in my view by 
a reference to the allowance for the same cause in the experiments 
on the double riveted joint. Here only 2 per cent. in the calcula- 
tion, or 3 per cent. on the ascertained strength, is allowed, 68 bemg 
raised to 7). If, then, having in view the supposed advantages of 
the combination of a greater number of rivets in a common joint, we 
raise 46, the ascertained strength by experiment, to 50, for the actual 
strength in practice, the relative strength, when made of the best 
proportions, will be joint 50, plate 100, or the joint half the strength 
of the plate. At any rate, for the purpose of this explanation, it 
will be sufficient to estimate it so. 

But it must be borne in mind that this weakness of the joint 
refers only to a strain at right angles to the line of rivets. In pro- 
portion as this line diverges from a position at right angles to one 
parallel to the divellent force, its weakening effect is reduced. If, 
then, we remove the line of jointing from a position at right angles 
to the greatest strain to one so far from it as that it is no longer a 
source of weakness, we have doubled the strength of the boiler. 

And this is accomplished by longitudinal joints as in my boiler ; 
that is, such as fall at right angles to the greatest strain are entirely 
dispensed with, and a system of oblique jointing is adopted, as 
shown in the sketch below. 





The transverse, or greatest strain, is met, in the whole length of 
the boiler, by a sectional area of metal equivalent to that contained 
in an unbroken line of solid plate. And there is no more riveting 
in this boiler than in the common one; for the plates are rectangular, 
or only slightly bevelled at their ends. 

But this oblique disposition of the joints has the further advantage 
that it gives to them much of the peculiar strength obtained by 
double riveting, inasmuch as the rivets being placed one beyond the 
other, in reference to the direction of greatest strain, the edges of the 
plate are held down in the manner found by Mr. Fairbairn to be so 
advantageous in his experiments on the strength of riveted joints. 

In subjecting a single row of rivets to a rending force, at right 
angles to the line of jointing, Mr. Fairbairn found the edges of the 
plates curl up thus greatly facilitating rupture. This was obviated, 
in a great measure, by introducing an additional rivet to hold down 
the edge of the 
to curl =p is checked in my boiler by the oblique attitude of the joint. 

These boilers will, doubtless, come into general use, as increased 
attention is given to the construction of boilers on correct principles, 
and to obtaining the maximum of strength from the minimum of 
material. . T. Wricut. 

Goscote Works, near Walsall, 

April 12, 1859. 





STEAM TRACTION AND AGRICULTURE. 
Str,—The successive encroachments that machinery has made in 
the various branches of human industry, although met at each step 
with a feeling of jealousy on the part of those immediately in- 
terested, as well as of distrust from a majority of men, have never- 
theless established, by the unanimity of their results, a present 
feeling of the greatest confidence in them as agents of general 
prosperity and advancement. The broad principles which connect 
the progress of society with plenty and abundance are not disordered 
by the doubts of mankind, nor are they dependent for successful 
result on their operation through any one particular channel. The 
problem is solved that plenty, when justly realised (independently of 
the instruments of its acquisition), is the basis of prosperity and 
social growth, and that with material wealth comes both power and 
independence. Mechanical science is therefore no insigniticant ele- 
ment of social progress and intellectual development; but like the 
root and the trunk to the tree, it draws up the elements of vitality 
and power, distributes them to the various branches of the social 
fabric, and is the groundwork on which all the beauty, retinement, and 
strength of the superstructure is supported; with every fresh dis- 
covery, new branches of industry are sprouted into existence, and a 
vigorous and rapid growth brings forth in their natural succession 
the bud, the leaf, and the blossom of maturity. This has been 
especially apparent in the various branches of manufacture, each 
one of which has been individualised and matured to its present per- 
fection by the progress in mechanical science. That quality, how- 
ever, which (in connection with the operation of mechanical agents) 
renders them so promotive of a is their multiplying and 
cheapening capacity, which, while it extends the area of consumption 
and so ministers to the material requirements of men, economises at 
the same time the cost of production, so as to embody the interests 
of producers and consumers in the attainment of the same object, 
abundance; at the same time, affording an unlimited supply of 
labour, it prevents the possibility of the existence of monopolies 
greatly affecting the interests of consumers. This is the one element 
of success in the progress of artificial labour; and in the embodi- 
ment of the quality in a greater or less degree depend the results to 
society. We tind that in those branches of industry in which the 
details of operation have been most exposed to an intimate contact 
with intelligence and the human understanding, that the greatest 
amount of progress has been attained; and perhaps to this is due 
(together with the absence of an active competition) that great lack 
of artiticial aid which is apparent in the various branches of agri- 
cultural production. Where the value of every article depends on 
the relation of supply and abundance, it is evident that every 
subordinate improvement, although perhaps very advantageous to 
those who employ it, yet produces little or no fruit to the consumer, 
except as it influences these relations; all the labour-saving ma- 
chinery applied to manufactures Would not have bene: tted society if 
it had not cheapened cost and multiplied produce. And in directing 
attention to this subject it is advisable to bear in mind this quality, 
as a necessary ingredient in that system which must constitute the 
practical application of steam to agriculture. All the elements of an 
unlimited supply of agricultural abundance are at present in exist- 
ence, and at hand; requiring nothing but the application of labour 
to develope them. And in attempting to realise this link in the con- 
nection, it is necessary to have it of such a nature that it may co- 
operate with those elements which are only waiting for its aid to 
spring forth into existence, in the shape of every species of agricul- 
tural wealth. If we consider that the vast manufacturing industry 
of this country is absolutely dependent on the supply of those raw 
materials on which it feeds; that the independence and loyalty of 
the multitude of artisans, the wealth and power of the manufac- 
turing class—in fact, the stability of the country, is dependent on 
the employment and activity of industry; and that this relation 
between supply and demand is being continually burdened with a 
greater responsibility, and more and more liable to a disastrous 
result, through any temporary disturbance or stoppage, it becomes 
daily of more and more importance that those branches of industry, 
in the various parts of the world, which produce the staples of 
manufacture or of life, should be provided by such mechanical aid as 
may redeem society from that dependance which is the consequence 
of living from hand to mouth, and from those fluctuations which 





might result from other causes. All will join, I think, in realising 
the advantages that must flow from the introduction of such a 
system of artificial labour into that branch of industry which 
supplies the staples of life and labour, after having witnessed (as we 
all have) the fruits of its application to art and manufacture. And 
in drawing attention to this subject, I do so in the spirit of inquiry 
(moved by a sense of its importance), and shall endeavour to view 
the question in its broadest and simplest light; and setting up 
abundance as the object to be attdined, take a short view of the 
elements already in existence for its attainment, and conclude 
with a short consideration of the nature of that link which is 
deticient, the production of which is only necessary for the 
full realisation of agricultural abundance. “It would ‘have been 
as rational in the citizens of London a hundred years ago (in 
directing their attention to their supplies of agricultural produce) 
to have devoted themselves to the exclusive agricultural progress of 
the county of Middlesex, as it is for the vast body of consumers of 
England to confine their attention only to the progress of agriculture 
at home. The natural sphere of the steam-plough is the tropical 
forests of Africa, the vast prairies of Western America, or Australia, 
or the fruitful valleys of Oregon or Columbia; there lie in embryo 
all the elements of every species of material wealth which, in its 
different forms, constitutes the luxuries of the table, or the natural 
comforts and conveniences of life. Wrapped up in those sods that 
feed the forests of India or any other tropical clime, are the elements 
of that wealth that would employ thousands of cotton factories, and 
give active employment to millions of men and women, with clothing 
to the naked. Distance is now annihilated, or reduced to a question 
of time and price. Atistralia or China may be a vast garden, whose 
fruits may be deposited on our shores with a certainty and cost more 
reliable and cheap than the county of Durham could have furnished 
them tifty years ago. The ocean is bridged by the ingenuity and 
skill of the mechanic, and the steam-horse claims dominion over the 
soil. These instruments of transport clamour for more work, more 


| produce to transport ; industry clamours for more employment ; 


capital clamours for more material: yet, in spite of the lash on the 
back of the slave, and the most active employment of all the natural 
aids to agriculture, no response is returned. . This vast extent of 
territory in the world might as well be at the bottom of the sea for 
the use it is to the present generation; for there is no labour to 
fructify it. To supply this link is the duty of the mechanic; and 
the features of its character must be suited to contend with the 
difficulties presented in the broadest possible view of the question, 
and, instead of being suited to an exceptional condition, must be 
generally applicable. The first step is the duty of the inventor, and 
lies in the realisation of a method by which that species of adhesion 
which is embodied in the tractive power of the horse, may be trans- 
ferred, with equal success, to an artiticial aid. The frst operations 


| of agriculture necessitate the exertion of great draught power; and 


plate and keep the joint in form. But this disposition | 
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a steam-engine, placed in the hand of the agricultural pioneer, which 
would feed on the forest its aid removes, must embody the tractive 
efficiency and locomotive capacity of the quadruped (combined) in 
order to be efficient. If we examine the qualities of the horse 
(whose labour is the basis of agricultural operations generally), we 
find that an average weight of 1, 0: lb. affords a basis on which a 
tractive eflort can be sustained equal to 400 lb. or 50:0 Ib. for a short 
effort: however, through the exhaustion and fatigue to which his 
muscular powers are subject, this efiort cannot be sustained, but 
subsides to a capacity equal to a continuous tractive etlort of (say) 
The weight of the anima! is, however, the basis on which 
the success of the greatest etiort of the muscular system depends; 
and it remains as a perpetual fund of efficiency on which this effort 
could be continually maintained if the muscular energy of the animal 
could continue the effort. 

If, therefore, the principle on which the tractive efficiency of the 
horse is based can be realised in the engine (where that power which 
represents the muscular energy of the animal is not subject to 
fatigue), it follows that the full efficiency of the weight can be 
utilised, and a prolonged effort obtained from an engine, which from 
an animal is unattainable, except for a very limited period. The 
weight of an animal is the basis on which its muscular power 
operates—and it furnishes as sound a principle in an artiticial as in 
a natural agent: both are dependent on the existence of mechanical 
laws; and where antecedents or conditions are alike, the results will 
be so likewise. A horse or a man cannot exert a tractive etlort with- 
out the active aid of the laws of gravitation: in either case, its 
efficiency does not depend on the friction alone obtained by the 
weight, but by the assumption of such a position of the body, by which 
gravitation becomes active. No animal can exert a tractive eiect 
if the centre of gravity of its body is immediately perpendicular to 
the point at which the propelling foot comes in contact with the 
earth; the body is thrown forward, its weight brought into suspen- 
sion obliquely by the pressure of the foot, and horizontally by the 
resistance of the weight to be drawn ; traction is the result; and the 
muscular system performs but a secondary purpose in the e ect, and 
employs itself in maintaining the active operation of the law of 
gravity. Pedal propulsion has been condemned as impracticable, but 
this verdict has been based on an unsound test. ‘The very fact of 
its employment by nature is the best possible guarantee of its appli- 
cability to the same purpose. The test of a principle depends equally 
on soundness of testing as of principle. Every one who views this 
question in its broad aspect will perceive how absolutely neces- 
sary the realisation of an efficient method of adhesion to the earth 
is, as a first effort. With this realised, long successive improvement 
in machinery, in those subordinate aids which may tend to econo 
mise and concentrate power, as well as decrease the weight of the 
instruments used for its generation and distribution, will help to 
facilitate its success and extend the area of its operations. I have 
thus far presumed on your space simply with the desire to bring the 
question in a simple light before the notice of engineers; for the 
principle of pedal propulsion possesses the elements on which to 
construct an artiticial aid which will subjugate this vast and im- 


portant field of labour to the practical dominion of the steam engine. 


Size-lane, Bucklersbury. Joun W. Grins. 





THREE-CYLINDER ENGINE, 


Sir,—A letter under the above title was published in Tak Exornrer 
in the middle of February last, in which the writer conceived that a 
greater outlay and much extra friction would be caused by the 
adoption of three cylinders instead of one. As this letter has not 
been noticed, perhaps you may deem the following remarks of suffi- 
cient importance for Tue ENGINEER. 

In 1855 some “ Introductory Remarks to an Improved System of 
Manufacturing Flour” were published, in which it was stated that 
improvements in the transfer of power generally ought to engage 
the attention of engineers, as will be seen by the following ex- 
tracts :— 

“A great change in the construction of our flour-mills is now 
taking place; but it is to America we must look for a complete 
revolution in grinding grain and mounting the millstones. Inde- 
pendently of this, the transfer—the mere transfer—of the power of 
steam, and wind, and water, is what ought to engage the atfention 
of the mechanics of the rising generation. Concentration and 
stability, exact proportions, and minute details, should be their aim 
and delight. 

“An observing man, who has lived half a century, finds that in 
the prosecution of any novel undertaking—and even in the common 
concerns of life—failures, and disgrace, and ruin, frequently occur, 
simply by neglecting little things; and the mere transfer of inani- 
mate power—the want of 2 nail—the want of a road—have been 
considered small] matters, far too insignificant to occupy the minds 
of the great and learned men of the day. This age wants a modern 
Franklin to direct its steps. We want Poor Richard in our flour- 
mills and our ironworks to pick up the pence; for it is the multiple 
of all these little savings which will tell up in the great account at 
the last day.” 

Now, let us examine the principle involved in a three-cylinder 
engine when applied to the driving of a large millstone (or the main 

















upright shaft of any factory) direct from the connecting rods of the 


engine. 

s using one horizontal cylinder engine instead of two, a longer 
stroke ought to be applied; and if its piston did travel a little faster 
than the pistons ot a double-cylinder engine, having a shorter stroke, 
there would be nearly double the pressure on the crank-pin at inter- 
vals. But the extra throw and the extra speed of the crank, with 
nearly double pressure on it at intefvals, would cause extra friction 
on an upright engine-shaft. And it might be difficult to balance the 
eccentric force; and if not nicely balanced, the bearings or :tufting- 
boxes to support the shaft would be sadly gailed. Increase of frie- 
tion, or loss of power, would also be incurred to drive and support an 
horizontal fly-wheel of sufficieft extra momentum to carry the 
crank-pin round the dead points in as perfect a manner as the extra 
cylinder and piston could be made to do it when applied to a double 
crank. 

It thus appears that the friction of an upright engine shaft would 
be greatly increased by the adoption of one cylinder in lieu of two 
cylinders. And if we carry the Frinciple further, and apply four 
horizontal evlinders, connected to,the double crank in such a manner 
that the action and reaction wou ad inore perfectly balance the eccen 
tric force, then the friction on the upright engine shaft would be 
still lessened and the transfer of the power still smoother. 

But it may be argued that this is only the effect or saving of 
friction on the upright engine shaft, and that the friction of several 
small pistons, &c., woe ba much greater than one large one with a 
cut-off, With distilled water in the boiler, with perfect water 
lubricators, and with comparatively long connecting-rods, it is hard 
to say if there would be extta friction in this compartment. 

As to the outlay being gréater for several small cylinders of 
unequal areas than for one large One with a cut-off, it must be remem- 
bered that the stroke for the multiple cylinders would be less, and 
no cut-offs. There would be no éxtra air-pump nor condenser; no 
extra boiler attachments nor governor. The division, or balance of 
the power, would save much outlay in foundations, and the pro- 
gressive mode of super-heating and expanding the attenuated steam 
from cylinder to cylinder would require a smaller air-pump and 
condenser ; less weight of boiler, fire-bars, and fire-brick ; less 
weight of fly-wheel, and a smaller chimney. 

With four horizontal cylinders, set at right angles to each other, 
and a strictly tubular boiler carrying high-pressure steam, the con- 
sumption of fuel might be brought down to 14 Ib. of coal per horse- 
power per hour, or even less. 

The extra external radiation, or loss of heat from several small 
cylinders, &c., would be more than from one Jarge one, but this 
could be obviated to some extent. 

Then, let engineers and manufacturers decide for themselves in 
what cases, or whether in any case, such an extended combination 
would be desirable. I, for my part, should be satistied with a plain 
copper upright boiler and a double-cylinder low-pressure engine, 
when applied direct to a 6-ft. millstone and all the apparatus of a 
flour-mill, even if the consumption of the fuel were double, or about 
1 lb, of coal for half a bushel of wheat 

In America Mr. Harrison drives his 4 ft. millstones 400 turns per 
minute, grinding perfectly cool, and producing an evenness of flour 
and neal which no yibrating millstone can produce; and if a 6-ft. 
millstone be driven 2.0 turns per minute it would be equal to tive 
pairs of London. 4-ft. stones! The two 3-ft. millstones, driven by 
narrow bands off the horizontal fly-wheel, would be equal to three 
i-ft. London stones! Thus, about six-eighths or three-fourths of 
the power would be transferred without cost or friction of gear. 

How often do old millwrights tell us, exultingly, the small amount 
of power it took to drive such and such cog-wheels and shafting, 
forgetting or neglecting to compute the very great increase of 
power required to overcome the friction on the gear as the pressure 
upon it is increased. 

After this I think no man will say that it is not economical to drive 
flour-mills direct, if the priticiple Involved in 4 three-cylinder engine 
be employed to balance the eccentric force. Henry Prarr. 

65, Duke-street, Grosyenor-sqdare, 

April 16, 1859. 


SUGAR MILLS. 
Sirn,—We observe, in No. 165 of Tae Exarvece, a notice of an 
“Improved Sugar Mill,” patented by Mr. George Buchanan, of 
25, Bucklersbury, London; and having perused a printed specilication 
of the said patent, would you kindly allow us space in your journal 
to state that, for nearly three years past, we have made sugar mills, 
combining the leading points described in Mr. Buchanan's speciiica- 
tion? Among many others, we have made six cane mills, having 
their side standards or framings composed of “ wrought-iron sheet 
plates, cut to the shape” on each side, and filled with cast-iron 
staying between, the whole being bolted and riveted together; some 
of the mills had moveable wrought-iron bars, into which the side 
jinching-up bolts were screwed. Regarding point “Fifth,” in Mr. 
Suchanan’s specification, we may mention that sugar mills having 
rollers without flanges, and their ends working close up to the side 
standard framings, have been made and used at least a dozen of 
years ago. W. anp A. McOnre Axp Co, 
Glasgow, 18th April, 1859. 


Curious CALcuLATION. —A coal miner in Lancashire has made 
the following calculation: —The quantity of coal raised annually in 
Great Britain is 68,000,'00 tons; if this were excavated from a mine 
6 ft. high and 12 ft. wide, the excavation would be 5,128 miles, 
1,09 yards in length. Or, if formed into a solid globe the diameter 
would be 1,549 ft. Or if piled into a square pyramid, whose base 
was 40 acres, the height would be 3,356,914 ft.—Scientifie American. 
[The height of the pyramid (nearly 636 miles) must be the result, 
certainly, of a “curious calculation.” Its real height, allowing the 
solid coal to weigh 78 lb. per cubic foot, would be 3,357 ft. ] 

Pustic Income anp Exrenprrure.—The total income of the 
United Kingdom for the year ended on the Slst ult., was 
£65,477,284, and the total expenditure £64,663,882, leaving a 
balance of about £813,401, or under £1,000,00, In the receipts, 
Customs’ dues tigure for £24,117,943; Excise, for £17,902,000; 
stamps, for £8,005,769; taxes (land and assessed), for £3,162,000; 
property (income) tax, for £1,683,586, and the Post-office for 
£3,200,000. Under the head of expenditure, the national debt tigures 
for £28.527,483; the charges on the Consolidated Fund, for 
£ 1,940,655, and the Supply services for £34,195,743. The army 
and militia cost £12,512, 90, and the navy £9,215,487. The mili- 
tary and naval operations in China figure for £391,943, and an item 
of £390,580 occurs for “ war expenses ——, There was a 
balance in the Exchequer on the 3ist of March of £7,789,082. 

A Raimway Tra on Fire.—An exciting accident occurred to 
the express train which ought to have arrived at Liverpool at 8.20 on 
Monday night. Shortly after leaving Warrington the surrounding 
country was illuminated. Above the din of the train and the roar 
of the engine were heard the cries and shrieks of the 
On dashed the engine—there were not any means of communication 
with the guard or engineer—and the roofs of the two carriages next 
to the engine, and all the luggage, were in a fierce flame, Most 

rovidentially the engineer's attention was attracted by the brilliant 
fight and loud cries, and the engine was brought to a stand just 
time to enable the passengers to escape unhurt. The # 
carriages were detached and sent to a place of safety, though it 
believed that the upper parts of them were totally destroyed Great 
praise is due to the ovcials for their coolness, and the prom: 
measures they took to allay the terror and to secure the safety of 
passengers. Messengers and lights were sent back to. prevent 
accident from any on-coming train, and in the space of half an hour 
the train was speeding on to Liverpool. Such an accident as this 
brings the necessity of communication between passengers, 
and engineer forcibly before the public; and directors cannot too 
soon establish a system which will secure passengers the 
awful position those in the burning carriages were in on y— 
Liverpool Post. 
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NEWTON’S MACHINERY FOR FORGING HORSESHOES. 


Pater DATED 16TH AvuGust, 1858. 
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Tius invention, a communication to A. V. Newton, 66, Chancery- 
lane, consists in certain novel combinations, arrangements, and 
methods of operating mandrils, dies, rollers, and punches for the 
purpose of forming horseshoes from bar iron, producing the creases 
in the same, and punching the holes therein; also in an improved 
application of discharging apparatus for the purpose of delivering 
the shoes from the machine as fast as they are completed. 

Fig. 1 is a vertical central section of a machine embracing all the 
improvements taken in a plane at right angles to Fig. 2; Fig. 2 is a 
front elevation of the machine, with part of the framing cut away 
in the line x, 7, of Fig. 1; Fig. 3 is a side view of part of the ma- 
chine seen at the right hand of Fig. 2; Fig. 4 is a horizontal section 
in the line y, y, of Fig. 1; Fig. 5 is a vertical section of part of the 
machine in a plane parallel with Fig. 2, indicated by the line z, z, 
of Fig. 4; Fig. 6 is a perspective view of the die which forms the 
crease and holes for the nails in the shoes. 

A is the main framing of the machine, between the upright 
portions of which is secured a stationary horizontal table B, on 
which are arranged the dies a, b, 6, for giving the curved form to 
the shoes. In front of this table there is secured to the framing A a 
horizontal frame C, containing parallel horizontal ways d, d, in 
which slides a carriage D*, carrying a flat mandril ce, which forms 
the interior of the shoe; this mandril slides forward over the 
table B. 

At the upper part of the back of the main framing A, there are 
cast or secured by bolts two brackets A', A', which contain the 
bearings for a horizontal shaft D, to which is keyed a cam D! for 
operating through a toggle E, E, the die e which forms the top of 
the shoe. The shaft D also carries two cams D2, D2, which operate 
through levers F, F, rods I', F'!, and wedges F2, F2, on the two dies 
b, b, to form the sides of the shoe. On the same shaft D is also an 
eccentric D*, which operates through mechanism that will be 
presently described on the feed rolls f, f!, by which the bars of iron 
from which the shoes are made are fed into the machine. 

In the lower parts of the upright sides of the main framing A, 
there are bearings for a horizontal shaft G, which carries a cam G! 
for operating through an upright slide g! on the die g, by which the 
crease is formed in the face of the shoe, and the punching of the 
holes is effected. To this shaft two cams G2, G2, are also keyed for 
operating through a double or forked lever H, and two rods H', H!', 
on the horizontal sliding carriage D*, which carries the mandril ¢ 
before mentioned. A cam G* keyed also to the same shaft G, operates 
through mechanism hereinafter described, on the cutter p, by which 
the bars of iron are cut into pieces of proper length to make the 
shoes. 

I is the driving wheel of the machine fitted to turn on a fixed 
stud A, secured to one side of the framing A, or applied in any other 
suitable manner, and carrying on its boss a pinion I', which gears 
with two spur wheels D* and G4, of equal size, on the two shafts 
D and G, and drives the said shafts at a uniform velocity. 

The dies a, 6, b, already mentioned as being aranged upon the 
table B, combine to give the form to the exterior of the front and 
sides of the shoes. The die a, which gives form to the front of the 
shoe, is secured firmly to the table, but the dies b, b, which give the 
form to the sides of the shoe, are fitted to slide towards and from 
each other on the table B, being held in contact with the wedges 
F+, F’, on the rods F!, F!, which work in vertical guides in the 
framing A, A, by springs 7, i, secured to the horizontal frame C, 
and being forced towards each other by the upward movement of the 
wedges, produced by the action of the cams D®, D2, on the levers 
F, F, and forced apart again by the springs i, i, (Fig. 4), when the 
cams permit the said levers and rods F', F', to descend. The springs 
i, ¢, bear upon studs i!, ii, secured to the bottoms of the dies, and 
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which pass through siots in the table B. The dies J, b, are fitted 

with antifriction rollers 43, b?, at the parts where the wedges F2, F», 

act upon them. The levers F, F, work upon fulcra J; J, in brackets 

A?, A2, cast on front of the framing A, and they are furnished with 

antifriction rollers to bear upon the cams j!, j!. The top die e is 

attached to a block J of cast-iron that is fitted to slide in guides 
| el, e!, in the sides of the framing A, the said block being connected 
| by the toggle E, E, with the top of the framing, and being depressed 
by the action of the cam D/, on the roller E!, which is applied at 
the joint of the toggle, and raised again by a spring & applied at its 
yack. The connection of the toggle E, E, with the head of the 
frame A, is made by a screw / and wedge l!, which permit of its 
adjustment to regulate the descent of the die e, and thereby regulate 
the thickness of the shoes. 

The die g by which the crease is formed in the shoe, of which a 
perspective view is given at Vig. 6, is formed with a number of 
punches 8, 8, to punch the holes in the shoe to receive the nails. The 
table B has suitable openings for the projecting portions 7, 7, of the 
said die g, which form the creases in the shoes, and to which the 
punches 8, 8, are attached to work through. The said die g is sup- 
ported in two cheek plates g?, g?, secured to the vertical slide g!, 
which is fitted to a suitable guide or guides in the framing A, and is 
forced upwards by the action of the cam G! upon its lower end, and 
caused to descend as the offset of the said cam retires from it, by 
means of a spring m, which is attached to the stand A, and arranged 
to press downward on a pin projecting from one side of the said slide, 

The mandril c, which forms the interior of the shoe, consists of a 
plate of steel or iron of a thickness equal to that of the shoes to be 
| formed, having its rear end of the desired form of the interior of the 
shoe. It is made with a tongue c! on its under side to fit a groove 
ce? in the table B, which guides it steadily in its operation. The 
carriage D*, to which this mandril is attached, is driven forward 
between the dies b, b, by the action of the cams G2, G2, before 
mentioned upon the forked lever H, and to draw back the carriage 
the lever H is operated in the reverse direction by means of a spiral 
spring » applied to the bottom of said lever; the fulerum n! of the 
lever H is secured in a bracket A%, bolted to the front of the framing 
A. The said lever is furnished with antifriction rollers n*, n*, for the 
| cams G2, G?, to work against. 

The feed rollers f; 1 are fitted to rotate on two vertical studs q, q', 
| which stand up from a bracket K secured to the frame C a short 
| distance in front of the dies 6, 5. The roller f, which is the driver, 
| has attached to it a ratchet wheel 7, and above this ratchet wheel 
| there is fitted to its stud q a lever r', which carries a pawl r?, that is 
| kept in gear with the ratchet wheel r by a spring r°; to the hub of 
| the lever r! there is attached a pinion r*, which gears with a toothed 
sector s on the lower end of an upright rock shaft t. This rock shaft 
(see Figs. 2 and 3) works in bearings in atwo armed bracket L, that is 
bolted to one side of the frame A. At the upper end of the rock 
shaft ¢ there is an arm ¢! which connects with a rod @, which is fitted 
to slide through a fixed guide @3 on the bracket L, and another ¢ on 
one of the brackets A', A', and which derives motion from the 
eccentric D*, The rod @ gives motion to the rock shaft ¢ and its 
toothed sector s, and the latier operating on the pinion r4 gives the 
pawl r? once during every revolution of the shaft D a movement 
back and forth over the ratchet wheel, and thus give a movement to 
the roller £ to feed the bar. 

Between the feed rollers and the die table B there is situated upon 
the frame C a block of cast iron M, having an opening u (Fig. 4) 
made horizontally through it, of such size and form as just to allow 
the bar of iron from which the shoes are to be made to pass freely 
through. The cutter p is fitted to work vertically in a guide in this 
block, so that its edge passes the mouth of the opening w. This 














cutter is attached to an arm p! of a rock shaft p*, which works in a 
bearing on the top of the cutter block M, and another on the bracket 
K, K, and the said rock shaft carries a longer arm p®, at the ex- 
tremity of which is a roller ae upon which the cam G' acts. To the 
arm p' a pe p° is attached for raising the cutter after its operation 
has taken place. 

| eA = two rollers arranged on vertical axles secured in the 
table B, one in front of each die }, to operate in combination with 
the mandril c, to bend the bar to a condition for the dies 6, 5, to 
operate upon it; these rollers are caused to roll by the friction of the 
bar against them; Q is an adjustable stop attached to the frame 
C, C, opposite to the cutter block M, to stop the bar when it is fed to 
the machine. By adjusting this stop Q and a corresponding adjust- 
ment of the cutter block M, the length of the pieces cut off to form 
the shoes is varied to make shoes of different sizes. 

N is a forked lever for the purpose of throwing the finished shoes 
out of the machine. Every shoe after it is formed is left on the 
mandril c, and this lever N is applied to the frame C, C, to knock off 
the shoes when the mandril moves backward from the table B, after 
it has completed its operation. N! is a shaft forming the fulcrum of 
the lever, and working in bearings v, v, on the frame C,C. The 
forked rear portion of the lever is made of such a width that one 
prong will pass on either side of the mandril; the front portion is 
wedge shaped on its under side, as shown at 7, in Fig. 1, and by the 
action on this wedge shaped portion of a projection w! on the front 
of the mandril c, the fork of the lever is thrown down to knock off 
the shoe from the die. =f ; 

R is a funnel attached to the block J, and communicating with an 
orifice made through the block and through the die ¢ for the purpose 
of admitting water to cool the dies after each shoe is finished. The 
water may be supplied by a cock which is opened by the movements 
of the machine at the proper time, and closed again by the same 
means before a new piece of iron enters the dies. Ls 

A bar from which shoes are to be made having been heated, is 
introduced between the feed rollers f, ¢!, which while the dies are all 
stationary in an open condition, or at their greatest distance apart, 
receive their movement from the eccentric D* through the agency of 
the mechanism before described, and carry the bar through the 
cutter block M, after which the cam G* comes into operation on the 
arm p* of the cutter rock shaft p? and brings down the cutter. The 
first operation of the cutter merely cuts off the fag end of the bar, 
but another revolution of the shafts D and G causes another opera- 
tion of the feed and of the cutter, and places the bar across the table 
B in front of the rollers, after which it is cut to the proper length to 
make a shoe. As soon as the cutter has operated, the mandril c 
advances against the bar, and bends it between the rollers P, P, and 
drives it back into contact with the die a, and holds it there while 
the dies b, b, move towards each other to form the sides of the shoe 
between them and the sides of the mandril c, whose nose combines 
the die a to form the front of the shoe. After the dies 6, b, have 
advanced towards each other the necessary distance, the top die e 
descends and compresses the shoe, and forms the top thereof, and 
contines it within the box formed by the table B, and dies a, b. b, 
while the creasing die or punch g comes into operation, and forms the 
crease and punches the holes. After the latter operation has been 
performed the dies 5, 6, e, and g, all separate from each other or open, 
and the mandril ¢ retreats, and the latter by reason of its shape 
retains the shoe upon it, as is shown in Fig. 4, where the shoe is 
represented in outline. The opening of the dies and retreat of 
the mandril, owing to the shapes of their operating cams, is very 
sudden, and the front projection w! of the mandril striking the wedge- 
like projection on the front end of the lever N, causes the fork of the 
lever to descend and knock the shoe off the mandril. As soon as the 
mandril has completed its retreat the feed rolls operate again to feed 
the bar, and their operation is followed in proper order of succession 
by the operation of the other parts of the machine in the manner 
above specified. 





TUCKER’S VARIABLE BORING BIT. 
PATENT DATED 7TH SEPTEMBER, 1858. 


A exutpits the shank of a variable boring bit as constructed 
according to the invention of William Tucker, of Rhode Island, U.S., 
there being two male screws a, 6, one of which has its threads pitched 
or inclined in opposite directions to those of the other, one being a 
right-threaded and the other a left-threaded screw. One screw 
(viz., a) is arranged in front of the other 4, and carries at its outer 
end a cutting edge or cutter c, and a tapering centring point or 
screw centre d. This latter does not have its axis arranged in line 
with the common axis of the two screws a, 6, and the shank A, but 
has it disposed eccentrically or aside of parallel thereto, and at a 
distance therefrom. 


FIG. 











A clamp nut e screws on the male screw }, and against a cutter 7, 
which is screwed on the screw a. This cutter f is furnished with’ a 
cutting edge g, which, when brought end to énd with the eutter ec, 
may form therewith one cutting edge. It also has a small lip or 
creasing cutter A, standing from it at right angles. The cutter f 
should be so constructed that while the bit is in use there will be 
room for the shavings made by the said cutter / to pass by it and 
across the clamping nut. i 

With a bit or tool so made the distance of the axis of the conical 
or screw centre d from the cutting lip 1, may be varied by simply 
turning the cutter f around on the screw a, as by so doing the said 
centre point or screw may be moved either toward or away from the 
lip A within certain limits. At whatever distance it may be placed 
within such limits, it may be secpred by screwing the clamp nut e 
forward against the cutter om the above, it will be seen how 
the bit may be adapted to bore holes of various diameters. 

Instead of two screws a, 6, on the shank A, and having the 
threads of one pitched in reverse directions to those of the other, or 
in other words, so that one shall be a right and the other a left screw, 
there may be cut on the shank A but one screw for the reception of 
the cutter f and the clamp nut, but in this case there would be great 
liability of displacement of the nut by the action of the cutter 
during the process of boring with the instrument. The use of two 
screws a, b, arranged, constructed, and applied to the nut e and 
cutter 7, as described, causes the nut to be sure to maintain the 
cutter in place on the shank when the nut and cutter are in contact. 


Iron Brince ror Inpia.—The directors of the East India 
tailway Company invite tenders for the iron superstructure of the 
Jumna Bridge. 

Tue Coat Suprpiy oF Lonpon.—The deliveries of seaborne coals 
into London for the first quarter of the current year were 890,258 
tons—an advance of 79,764 tons by the corresponding three months 
of 1858. The deliveries by railways and canals in the past quarter 
were 304,240 tons, or 27,982 tons less than in the corresponding 
period of 1858. The total deliveries from January 1 to March 31, 
1859, were consequently 1,194,498 tons, against 1,141,716 tons in 
the corresponding period of 1858. 
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TO CORRESPONDENTS. - <«. 
Tus ENGINBER may now be had ready bound, Vols. I., 
ice 18s. each ; covers for binding each volume, price 
” Orders received by the Publisher’, 163, Strand. 
*,* We must request such of our correspondents as may desire to, be referred 
to makers of i , apparatus, dc., to send their naimes and esses, 
to which, after publishing their inquiries, we will forward such letters as we may 
receive in answer, answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
a re with us, should be excluded as much as possible from this 
umn. 


by ayn dg any A 
III, IV., V.,and V1., 
2s. 6d. each, can also be 


Supscriser.—Mr. Fairbairn’s work on “ Cast and Wrought Iron Girders,” and 
“ Templeton’s Workshop Companion,” both of which you can order through 
any bookseller, will, answer your purpose, 

J.8. (Albion Works, Bradford).—Ordinary cast iron pipes, thick enough to be 
properly moulded, will bear any amount of steam pressure you will be likely to 

raise. If for very great hydraulic pressure, you can easily calculate the strength 


2t 
dy the formula ——— where t = thickness and d = diameter in inches, 


which should give about one-half of the ultimate strength. 
N. B. (Weedon).— The cost of the provisional protection of an invention for six 
is £5, exclusive of patent agents’ fees. To secure the patent, £20 more 
must be paid before the expiration of the protection, besides £50 at the end of 
the third year of the patent, and £100 at the end of the seventh year. To 
register a design for an article like calico or paper, the fee is 7s. 6d., the pro- 
ry eg Jor one year. Patterns cost for reyistration for three years rom 
to £5. 


An OLD Supscriger desiring the address of M. Szereliney, can write to the care 
of the architect of the Houses of Parliament, S.W. 

AN Anxious INnquIRER.— We believe an Act of Reservations in favour of 
Quakers and others passed at the last session of Parliament, and you can doubt- 
less procure it through any bookseller. 

J.J F—Cast iron cannot be permanently magnetised, 

Er. Kp.—The only report published of the last exhibition of patent inventions at 
the Society of Arts is the catalogue, a spare copy of which you may possibly 
obtain on application at the house of the Society. 

J. P.—The only complete description of the Bourdon gauge is contained in the 
patent specification issued December, 1849, and which you can obtain on ap- 
plication at the Patent Office. 

East Ixpian Raltway SErvice.—J. A. and others must apply, for situations 
as, engine drivers, to the various Indian railway boards, viz., East Indian 
Railway Company, Alder:aan’s Walk ; Great Indian Peninsula Railway Com- 
pany, New Broad-street ; Bombay, Baroda, and Central India Railway 
Company, 10, Liverpool-street ; and Scinde Railway Company, Gresham House. 

R, F. J.— Waves in deep water have no real but only an apparently progressive 
motion. A sealed bottle thrown upon them will be only tossed up and down, 
moving forward only with the current, if there be one. Had such waves the 
real progressive motion which they seem to have, no ship could make headway 
against them in heavy weather. As it is, much of the power of the vessel is 
expended, in rough weather, in forcing it wo the inelined sides of the waves. 

P. L. ( Bristol.)—The Exhibition of 1861 is not yet determined upon, The 
languishing condition of trade and manufactures, in the event of a continental 
war, may compel its indefinite postponement. 

B. F. M.—A list of the members of the Institution of Mechanical Engineers is 
published with the last issue of the proceedings, under date of 3rd November, 
1858. The present number is, we believe, 420, exclusive of life and honorary 
members. The Institution of Civil Engineers numbers between 700 and 800 
members of all classes. 

R. P.— We have no idea that the report of Messrs. Miller and Taplin will have 
any influence in determining the decision of the Admiralty as to the coals to be 
used for her Majesty's navy. It will probably, however, lead to further trials, 
The Hartley coal has been recently adopted for the French steam navy. 

T. V.—There are extensive locomotive factories at Paris, Strasburg, Rouen, 
Muthouse, Berlin, Munich, Vienna, and St. Petersburg, and probably at some 
other of the continental cities. 

T. J.—The first vessel propelled by steam on water was the Charlotte Dundas, 
built by Symington, i 1802. This towed two vessels, each of 70 tons burthen, 
194 miles on the Forth and Clyde Canal in six howrs. The first voyage really 
performed by steam across the Atlantic was made in 1833 hy the steamer Royal 
William, of 180-horse power, and 1,000 tons burthen. This vessel was built 
at Three Rivers, on the St. Lawrence, in Canada, and ran from Pictow in 
Nova Scotia, to Cowes in the Isle of Wight. From Cowes she went to Liver- 
pool; and for four years she was employed between England and Ireland, 
when she was again put vpon the Atlantic station, and crossed and recrossed 
repeatedly, being ultimately withdrawn for commercial reasons, when Atlantic 
steaming proved unprojitable. 





MR. VARLEY’S PAPER ON SUBMARINE TELEGRAPHY. 
(To the Editor of The Engineer.) 
§1r,—In the published report of my paper read before the Society of Arts, 
“‘On the Practical Bearing of the Theory of Electricity in Submarine 
Telegraphy,” a few errors have occurred ; most of them are, however, of 
minor importance. 

Perhaps you would be kind enough to correct the following, as, if un- 
corrected, it may lead some of your readers into error. 

The weight of the conducting core of the Atlantic cable is stated in the 
report to have been 63 lb. to the mile—it should have been 93 Ib. ; and 
the rough estimate of the value of a conductor of twice the diameter should 
be £19, not £16. S. ALFRED VARLEY. 

7, York-place, Kentish-town, 18th April, 1859. 





RAIL-CUTTING DISC, 
(To the Editor of The Engineer.) 


Sir,—Having been much interested in the perusal of Mr. Robert Mushet’s 
letter in THe ENGineer of the 15th inst., on puddled steel, &c., I shall feel 
obliged if you will allow me—through the medium of your valuable paper 
—to inform Mr. Mushet, and your readers generally, that the inventor of 
the rail-cutting disc for cutting hot iron was my father, the late Mr. John 
Hill, and at the time, 1834, manager of the Varteg Ironworks, of Messrs. 
Kendruck and Needham, South Wales. 

Being wishful to avoid criticism or ridicule, he had the teeth of the saw 
cut in a workman’s bedroom in Yorkshire. The only benefit my father 
ever derived was the satisfaction of having done his duty to his employers ; 
and, as Mr. Mushet truly states, of living to see it in general and unac- 
knowledged use. Row.anp HILL, 

Middlesbro’-on-Tees, Manager, Tees-side Ironworks, 

19th April, 1859. 


PATENTS. 
(To the Editor of The Engineer.) 
Sir,—A friend of mine was on the eve of erecting a certain form of blast 
furnace from drawings made by himself twelve years ago, when he was in- 
formed that such a description of furnace was patented one year ago. Does 
the patent in this case prevent him from working ont his own drawings 
either at his own works or other works for which he is engineer? 
Glasgow, 17th April, 1859. T. 
LU the first invention did not proceed Leyond the drawing, the subscquent patent 
is valid.] —_— 
TRACTION ENGINES. 
(To the Elitor of The Engineer.) 


Six,—In Tue Engineer of April 8th, I sce a drawing and description of 
** Giles’ Traction Engine,” having mechanical feet instead of wheels as the 
means of adhesion. 

In 1856 I advertised in Tuk Exotnger concerning a traction engine on 
precisely the same principle, and of my own invention, I also showed my 
plan of it to Mr. Fowler, the patentee of the steam plough, &c., who 
approved of it. I merely mention this to prove that I invented the first 

plete arrang of hanical walking applied to a road engine. 

I write this becanse 1 see no information as to who Mr. Giles may be ; 
and, further, that the engine does uot appear to be included in the common 
list of patented inventions ; neither does it appear to have been in use, but 
seems merely a suggestion. T. E. Megritr, 

Rochester, April 18th, 1859. 








MEETINGS NEXT WEEK. 

Society or Arts.—Wednesday, April 27th, at 8 P.M. : 
Metallurgy of Lead,” by Mr. John Arthur Phillips. 

INSTITUTION Or Civil, ENGINEERS.—Tuesday, May 3rd, at 8 P.M. : 1. Mr. T. 
E. Harrison, “On the Tyne Docks at South Shields, and on the mode 
adopted for Shipping Coals.”—2. Discussion upon Mr. Kingsbury’s paper, 
“On the Victoria (London) Docks,” and upon Mr. Harrison's paper “‘ On 
the Tyne Docks.”—There will be no meeting on the evening of Easter 
Tuesday, April 26th. ‘ 


a paper “ On the 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards; sixpence. The line arerages ten words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and ishing department of this pe per are 
to be addressed to the publisher, Mr. Brernanp Luxton; all other letters and 

ications to be addressed to the Editor of Tur ENGINeBR, 163, Strand, 
W.C., London. 
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RIVER STEAMBOATS, 


STeamBoats on the American plan are being again > 
posed at Glasgow for the navigation of the Clyde. The 
comparison—so unfavourable to our river boats—with the 
enormous size and palatial splendour of those upon the 
great rivers of the United States, has been often made ; 
with little result, however, in the construction and fitting 
of our passenger craft. It is perfectiy obvious that the 
conditions of river navigation, respectively in the two 
countries, are incapable of comparison. In America, 
steamboats of great size and magnificence run continu- 
ously over a route of 2,500. miles on the Ohio and Mis- 
sissippi rivers ; whilst the famous steamers of the Hudson, 
Long Island Sound, and the Western lakes, run over courses 
of from 150 to 250 miles, These routes often form the most 
direct, if not the only communication between the great 
commercial towns, and are the principal thoroughfares of 
traffic. Accommodation upon an extensive scale is thus 
required and provided. It would be idle to propose a 
similar extent and character of accommodation for the short 
rivers of this country. An American steamboat on the 
Clyde would be almost as much out of place as would the 
Great Eastern in the river Lea. To give an idea of the 
class of boats in question, it may be said that some of them 
are upwards of 400 ft. long, having three decks, and being 
propelled by engines of an effective power of 2,000 horses. 
1,500 passengers are sometimes carried upon a single boat, 
and good sleeping and dietary accommodations are often 
provided for as many as 800. We are able to give a few 
articulars of the steamer Commonwealth, running upon 
ong Island Sound, which show the peculiar character, as 
well as great capacity, of the class of steam-vessels of which 
the one named is the type. The length over the main 
deck is 316 ft., width of hull, 42} ft. The width outside 
of the paddle-boxes, being also the width to which the 
main deck is extended, is 773 ft. Depth of hold, 13 ft, 3in. 
Below is a cabin containing upwards of 400 berths, with 
ample accommodation for dining the same number of passen- 
gers.’ The after part of the main deck contains a spacious 
and richly-furnished ladies’ cabin, the fore part being de- 
voted to the accommodation of cargo. Above is a saloon 
deck, nearly 300 ft. in clear length, and containing 120 
state rooms of large size. ‘These rooms being arranged on 
either side, the main saloon is of the length mentioned, and 
is 23 ft. wide and 14 ft. high under the centre of the 
arched ceiling. | Included in the whole number are 30 
family rooms, furnished with rosewood bedsteads, and every 
comfort and luxury possible in such a place. The saloons 
are richly carpeted and otherwise fitted in the most hand- 
some style, the upholstery alone of the boat under notice 
having cost £6,000. The machinery includes a single- 
cylinder condensing engine of 76 in. cylinder and 12 ft. 
stroke, working at 40 lb. and cutting off at half-stroke ; 
the effective power is more than 2,000 horses. The boilers, 
one upon each “guard,” above the water line, have 5,000 
square feet of heating surface, the draught being supplied 
by powerful fans worked by donkey engines. The 
wheels are 38 ft. in diameter, each having 28 buckets, 
10 ft. 6 in. long and 32 in. deep. Their maximum speed 
is 19 revolutions per minute ; and the ordinary rate of the 
boat, with a draught of 8 ft. of water, or 320 square 
feet of immersed mid-section, is sixteen miles an hour. 
The whole cost of the steamer was £54,000. 

Turning from such vessels to our ordinary river steam- 
boats, the contrast is great indeed. It must be remembered, 
however, that an American ferrv-boat, for crossing rivers 
like the Hudson, is of a construction still different from 
that described. The hull is from 100 ft. to 200 ft. long; 
and the whole width of the deck, extending from outside 
to outside of the paddle-boxes, is about 40 ft. The 
machinery is placed in a long and narrow central com- 
partment, mostly above deck, the engine having only a 
single cylinder and working vertically, with a beam over- 
head. On either side is a covered carriage-way, and on the 
“ guards” or beyond the width of the hull, are spacious 
cabins, comfortably fitted and overlooking the water. 
These ferry-boats run either way, carriages and passengers 
going on and off at the ends, 

On the Thames, some years ago, the Gondola Steamboat 
Company attempted to introduce a better class of river 
boats; but for some reason—probably from want of means— 
the attempt did not succeed. We believe a similar attempt, 
attended with a similar result, was made, some time since, 
upon the Clyde. There can be no dispute that our present 
class of river boats, safe and expeditious as they certainly 
are, are nevertheless the most uncomfortable means of con- 
veyance of their kind anywhere to be found. In attempt- 
ing’ to preserve in each the exact model of an ocean 
steamship, accommodation is sacrificed, and comfort ren- 
dered completely impossible. Nobody thinks of going 
below unless driven there by weather which cannot be 
endured on deck; and even there all are crowded against 
each other, and exposed to so many discomforts and incon- 
veniences as to render a steamboat passage, of all things, 
an affair to be, if possible, altogether avoided. Surely, no 
corresponding character of accommodation, placed upon 
wheels and put in service for the street traffic, would be 
tolerated for one moment. It is certainly not impossible, 
as the best evidence to the contrary is easily to be had, to 
provide a class of steamboats equal at least in accommoda- 
tion and comfort to railway carriages. Without confine- 
ment, or’ any’ material restriction of light or air, some 
shelter is required by the greater number of passengers. 
One of the new boats of the Indus Steam Flotilla, of which 
a trial was made on the Thames during the last winter, 
furnished an illustration, on a large scale, of what is 
wanted for our river traffic. As our boats are now built, 
the deck might be extended over the water to the full 
width of the paddle-boxes, giving no more immersed 
section or resistance, bat furnishing considerably more 





space for passengers. The draught of the boat might be 
reduced to 2 ft., ‘the deck Nehee eat more than 3 i chete 
the bottom, and a covered cabin made along the centre 
with a single or double row of seats along both outsides, 
The cabin would be light, lofty, and comfortable, and its 
roof might extend, as an awning, over the side seats, 

A short time since, Mr. Downie read a paper before the 
Philosophical Society of Glasgow, upon “ A New Design 
for River Steamers of Improved Construction for Passenger 
Traffic,” in which paper he recommended that the pre- 
sent main deck of ordinary river steamers be lowered 
to about the level of the water line, the deck being 
roofed in at a proper height, and the side spaces 
filled in with panels of strong plate-glass. Upon_ this 
roof Mr. Downie proposes to erect a house, say, 150 ft. 
long, and 10 ft. to 12 ft. wide, with a space for promenade 
along either side, dividing this house into compartments for 
different classes of passengers, smoking-room, luggage- 
room, &c. Mr. Downie’s design appears to have too much 
height and too little breadth, and for the Thames especiall 
would be wholly inadmissible, Mr. J. R. Napier wena | 
in the discussion upon the paper, that he would be glad to 
undertake the construction of boats such as that proposed, 
but that he would not take a single share in any company 
formed for the purpose, as he did not think the experiment 
would prove more successful than one which had lately 
been tried. 

We can expect no improvement on the part of the 
existing steamboat companies. Whilst their present pro- 
perty is paying, they will not be in haste to sacrifice it for 
the sake of any considerations of a public nature not en- 
forced by the authority of the Board of Trade. It would 
be, perhaps, too much even to expect the alteration and re- 
fitting of any of the present class of vessels, although we 
fully believe that if an independent company should start a 
full service of first-class boats, the others, after the usual 
amount of stubborn opposition, would be forced to follow 
the example. There is much apathy on the part of the 
public in the endurance of inconveniences ; but their in- 
stincts are unerring after their real wants have been dis- 
covered, and even ina single instance supplied. The initia- 
tive is the great step of all in any arrangements involvin 
the least change in public habits. If the Thames shoul 
ever be cleansed and embanked, and lines of swift, clean, 
and commodious steamers were established to and from all 
a of easy access, the public patronage would be un- 

imited. The present steamboat traffic, large as it is, is as 

nothing compared with the general traffic of London. In 
May, 1855, Sir Joseph Paxton had the Thames boat traffic, 
between London Bridge and the various stations on both 
sides of the river above, taken for two days. The average, 
exclusive of passengers by the haifpenny boats, was 22,332 
per day, or say 8,000,000 yearly. ‘This is not as many as the 
number of passengers through the Fenchurch-street Station, 
nor much more than one-half of the present number of pas- 
sengers through the London Bridge Stations. The London 
General Omnibus Company conveys between 40,000,000 and 
50,000,000 passengers yearly ; and with the various improve- 
ments now contemplated in the metropolis, the river traffic 
would naturally increase, if properly accommodated, to 
20,000,000 or 25,000,000 passengers yearly. The want of 
proper accommodation has greatly retarded the progress of 
the Surrey side. The betdges o not furnish convenient 
access, excepting to points exactly or nearly opposite ; 
whilst the tolls on some, and the inconvenient situation of 
others, render it desirable for business men to avoid them. 
Of the whole number of nearly 75,000 passengers daily 
over London Bridge, more than one-third are railway pas- 
sengers going to and from the Brighton and South-Eastern 
Stations. Under such circumstances, the steamboat com- 
panies have an admirable field of operations on which they 
might rely, as soon as they invited, instead of merely tole- 
rating traffic, upon an almost unlimited amount. 

With the boats made, as they all should be, to run either 
way, they might be 150 ft. long, and 18 ft. or 20 ft. wide, 
the paddle-wheels being of larger diameter and less width 
than at present, whereby the whole width would be little, 
if any, greater than at present. With a deck projecting 
over the water on each side, great capacity and comfort 
would be had for passengers; whilst the boat, although 
drawing but 2 ft., would have great stability (the bottom 
being fiat), and the whole displacement would not exceed 
90 tons. Such a boat could comfortably accommodate 300 
or 400 passengers, and be run at a cost but little greater 
than that incurred with the present craft. It might be 
stated that the rudder, for such great length and shallow 
draught, should dip at leaft 3 ft. with an even keel, and 
be made to slide upwards on grounding. 

It is a common opinion among our marine engineers that 
}a boat with projecting “ guards” and upper decks is un- 
suitable for rough water. The steamers referred to as run- 
ning on Long Island Sound, are nevertheless run for up- 
wards of twenty miles along the open ocean, making their 
trips regularly in every week-day during the year. In a 
very interesting lecture on the “ Past, Present, and Future 
of Atlantic Ocean Steam Navigation,” delivered by T. T. 
Vernon Smith, Esq., before one of the New Brunswick 
literary societies, it was observed, that “on Lake Ontario 
the Canada and America ran regularly last season from 
Hamilton to Brockville, 240 miles, in thirteen hours, and 
have done it in twelve; and let it be borne in mind, that 
neither the Metropolis nor the Ontario steamers are paste- 
board river boats, but ships of 1,500 or 2,000 tons, built 
expressly for rough weather, and getting their share of it 
at'some seasons of the year. This speed would carry us 
from New York to Liverpool in a trifle over six days 
These boats are built with a total disregard of all the old 
theories, yet they move with remarkable freedom, ease 
down their bows into a sea without any jerking or straining, 
roll very little in the trough, or in the wind; in a head sea 
their sharp bows split the waves without rising or pitching 
and with a gale aft, the easy lift of the stern shows 
propriety of the build, There is another feature that helps 
them: with engines fully as powerful as our ocean boats, 
they have scarcely one quarter of the weight ; and their 
high piensa boilers (all these boats have condensing 
engines, howeyer,) when well constructed, are very light 
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w fuel.” As the lecturer observed, at the conclusion of 

ese remarks—“ Let our steamboat builders and engineers 
look into these things; let them use better models, lighter 
engines, and high-pressure steam ; let them see that it does 
not require a whole coal mine to carry a steamer across the 
Atlantic, or an iron mine to make the machinery, and they 
will yet give us an opportunity of dining one Sunday here 
(New Brunswick), and going to church the next Sunday 
with our friends in England.” We may add that a large 
ocean steamship, the Queen of the Pacific, was lately built 
upon nearly the same plan as the Ontario boats, and, 
although intended for the Pacific Ocean, has been purchased 
Oy Mr. Vanderbilt to run upon his present line, from New 

ork via Southampton to Havre. We might pre- 
sume, therefore, that boats of a similar construction, and 
drawing no more than 7 ft. of water, might be found to 
answer the requirements of the Channel service. The 
present class of packet-boats running to France, staunch 
and sea-worthy as they undoubtedly are, are uncomfortable 
to an extent almost appalling to landsmen. They are much 
too small for stability, and are tossed mercilessly from wave 
to wave, until it is almost a wonder that they hold their 
course, or, indeed, keep afloat at all. Few even of those 
who are proof against the terrible malady of the sea, would 
cross the Channel for the pleasure of the passage. What, 
then, must it be for those to whom the smell of salt water 
is but the provocative to nausea? We are confident that 
if the conditions of comfort were a little more regarded, 
great improvement could be made in our river and coasting 
boats, and that a largely increased traffic would in every 
case follow. 


RAILWAY ACCIDENTS, 


WE have hitherto left unnoticed the Parliamentary return 
of railway accidents for the half-year ending 31st December 
last. As, however, it shows on the whole a progressively 
satisfactory state of things, and as the whole community 
is interested in the subject, either as passengers, as share- 
holders, or in some other shape, we propose to examine the 
document somewhat in detail, and put forth to view its 
main features. There are in England fifty, in Scotland 
sixteen, and in Ireland eleven railways, on which not a 
single accident has happened during the half-year affecting 
life or limb. These cases of complete exemption from 
casualty have of course occurred on short lines mainly, and 
ou those having little traffic. This is not altogether the 
case, however. The London and Blackwall, and the Man- 
chester South Junction and Altrincham, though short lines, 
have a large passenger traffic; whilst the North Devon, 
the Dundee and Arbroath, and the Dublin and Drogheda 
are longer lines that it is pleasant to see in the same for- 
tunate category. The total number of persons killed on 
all the railways during the period is 133, and the number 
injured 381. The greatest number of deaths, forty-nine, 
has been amongst servants of the companies or contractors, 
thirty of them being killed owing to their own misconduct 
or want of caution, and only nine from causes beyond their 
own control; whilst twenty-five have been injured from 
their own want of caution, and nineteen by causes beyond 
their own control. Amongst the chief causes issuing in 
death from incaution on the part of the companies’ or con- 
tractors’ servants, are—incautiously crossing the line, fatal 
in five cases ; uncoupling wagons in motion, fatal in seven 
cases ; incautiously standing on the line ; being run over in 
a tunnel; falling from a sand wagon; standing on the line 
at night; incautiously shunting a train, two cases; run 
over by one train whilst avoiding another ; incautiously 
working on the permanent way, fatal in four cases; at- 
tempting to save passengers in danger; falling under wagons 
in motion; standing too close to the rails; getting off an 
engine in motion; crushed by buffers whilst incautiously 
shunting wagons, fatal to three individuals; incautiously 
coupling wagons, also fatal to three; falling from a truck; 
attempting to get on wagons in motion, twice fatal; in- 
cautiously walking on the line, also twice fatal ; falling from 
an unloading wagon; falling from an engine and crushed 
between a wagon and a loading bank. 

The most remarkable thing about these accidents to 
companies’ and contractors’ servants is their infrequency, 
when the nature and extent of the services performed are 
taken into the account. Much abused as railways have 
been for mismanagement and neglect, we imagine it would 
be very difficult to find elsewhere the same amount of work 
done under the same circumstances of necessary risk, with 
so little casualty. When it is remembered that the ne- 
cessary repairs of the permanent ways must be carried on 
without let to the traffic, and that the frequency of those 
repairs and the risks in their execution go on increasing in 
a parallel ratio—and all this in addition to the working of 
the largest inland passenger and goods traffic the world 
ever saw—it must be admitted that a large amount of good 
management and systematic care are involved in that so 
favourable result. It strikes us, however, that one of the 
best uses of this information would be its employment as a 
means of inducing those concerned to employ a still 
greater degree of caution and care. If the casualties to 
railway servants, with their causes, were half-yearly pub- 
lished in an obvious shape amongst those concerned, it is 
possible that an additional motive to their avoidance would 
be excited, and an habitual caution created, that would go 
far to reduce their number and intensity—an effect quite 
worth consideration by those concerned. 

During the period in question thirty-one fatal accidents 
to passengers have occurred ; sixteen of them from causes 
beyond the sufferers’ control, and fifteen from want of care 
or caution ; whilst $22 persons have been injured under the 
former category, and six under the latter. The collision 
between the two portions of an excursion train on the 
incline between the Brettel-lane and Round Oak Stations, 
the facts of which were fully detailed in THE ENGINEER 
at the time, and will therefore be fresh in the memory of 
our readers, was the cause of death to fourteen out of the 
sixteen who fell victims to casualties beyond their own con- 
trol. The same terrible collision also occasioned fifty out 
of the above 295 cases of injury. Of the remaining two 
fatal cases, one seems to have been due rather to organic 

, the deceased being excited possibly by an unim- 





rtant accident; the other was occasioned by a collision 

tween a s train which was standing at the Heriot 
Station, and a following special goods train. A cattle- 
drover, riding in a van of the first goods train, was killed. 
It really amounts to this, that the whole of the regular 
passenger traffic of the United Kingdom has been con- 
ducted for the half-year without a single fatal accident. ‘To 
that excrescence of the passenger traffic system —an excur- 
sion train—and to the irregularity, perhaps a necessary one, 
of allowing a —- in a goods van, are due the only 
fatal casualties of the half-year. It is due to railway 
management that so extraordinary a fact should be re- 
alised. By no other means in existence could the same 
number of persons have been carried the same distance with 
an approach to the same degree of safety. It is only fair, 
as we indulge in an unlimited amount of fault-finding when 
casualties do occur, that we should put forth the contrary 
fact with unusual prominence. 

Of the cases of nary from causes beyond the passen- 
gers’ own control, all but twenty-seven were occasioned by 
collisions between trains, and mostly great nur-bers were 
injured at once. Twenty-five passengers were injured by a 
collision from an express passenger train from Birkenhead 
to Chester overtaking a goods engine which had got low 
in steam, in a curve three-quarters of a mile north of 
Chester. A train conveying troops from ‘i'aunton overtook 
and ran into the down mail train, which was standing at 
the Exeter Station, causing injury to ten passengers. A 
collision between a single engine and a passenger train, in 
the Chester Station, injured four passengers. The frightful 
collision at the Lea Bridge Station, when a down passenger 





train ran into a down goods train, injured thirty-nine pas- 
sengers, At Lostock Junction an engine of an excursion 
train ran into the carriages, causing injury to five passen- 
gers. An express train ran into a coke train that was | 
shunting some wagons at Bellfield, near Rochdale, injuring | 
seven passengers. A passenger train from Huddersfield | 
ran into a coal train which was standing at the Longwood | 
Station, and injured forty passengers. Twenty-eight pas- 
sengers were injured by a collision in the North Tunnel, 
near New-street, Birmingham, when a passenger train 
overtook and run into a mineral train which had come to a 
stand in the tunnel from want of sufficient engine power. | 
At the Basingstoke Station a passenger train from 
Southampton came into collision with a similar train from 
Salisbury, and four passengers were injured. Two pas- 
sengers were very slightly injured by a passenger 
train running through some goods wagons which were 
being shunted across the line at the Preston Sta- | 
tion. Some runaway wagons, which had not been 
properly secured at the Rhymney Station, ran into a pas- 
senger train standing at the Hengoed Station, slightly 
injuring six passengers. A passenger train ran into some 
empty wagons at Redding siding, near Polmont, slightly 
bruising seven passengers. On the Monklands line an 
excursion train ran into a mineral train which was passing 
over a junction, and fifteen passengers were slightly injured. 
A collision between a passenger and a goods train, a part of 
which was being shunted at the Linaskea Station, was also 
the cause of injury to two passengers. 

Of the twenty-seven cases of injury from other causes 
than collisions, one was caused by the tyre of a wheel flying 
off, nine by a pointsman turning a passenger train on to the 
wrong line, thirteen by a passenger train running into the 
Ramsgate Station at too great a speed, so that it came into 
collision with the buffer-stops at the end of the station, and 
two by passengers jumping out of the train when the engine 
(not the carriages) had run off the line. 

The immense preponderance of accidents from collisions 
points emphatically to the desirability of using the electric- 
telegraph more in the management of railways. Fruitful 
sources of collision have been entirely removed by this 
agency, and it seems quite feasible to carry out the system 
completely. The immense increase of traffic in some cases 
makes the neglect of such precaution appear almost reck- 
less, as the closeness of trains to each other precludes the 
possibility of escape from collision, should any such casualty 
occur as that on the Birkenhead, Lancashire, and Cheshire 
Junction, the particulars of which we have given above. 
Practically, we believe, it has been proved that the syste- 
matic use of the electric-telegraph has put an end to colli- 
sions wherever it has been tried. If they could be univer- 
sally put down by this or any other means, it would seem 
that perfect safety would be attained as nearly as possible. 

It is a somewhat singular fact, that as many deaths 
have been caused by trespassing on railways during the 
half-year, as have arisen out of railway accidents—the 
number in each case being thirty-one. The tresspassing, 
whilst principally near stations, has been in all varieties of 
form—walking through a tunnel, going along the line, 
poachers walking on the line at night, a platelayer’s wife 
killed whilst pursuing her pig that had got on the line, a 
youth mounted on a coal train clandestinely and shaken off 
and killed. If to these thirty-one trespassers who thus 
met their death we add two cases of suicide, where parties 
have gone on to the rail for the distinct purpose of putting 
an end to their lives, then trespassing has caused more 
fatalities on railways for the last half-year than any other 
cause whatever. This is a singular form of death to choose, 
certainly, and seems only in vogue with the insane. One 
of the examples in question took place on the London, 
Brighton, and South Coast Railway. John Cheeseman 
lay down on the rails at a level crossing near the Lancing 
Station, and was run over and killed. On the Midland 
Railway, Edward Brown committed suicide by lying down 
on the rails in front of an advancing train, between 
Gloucester and Cheltenham. In each case the coroner’s jury 
brought in a verdict of temporary insanity. Trespassers, 
if injured at all, are generally fatally struck, only four 
cases of injury having taken place. Four cases of mis- 
cellaneous accidents, two of them fatal, complete the list 
of casualties. On the Londonderry Railway, a coast- 
guardsman, who had a right, by Act of Parliament, in 
common with all holding that office, to walk along the line, 
was struck by an engine and killed through want of cau- 
tion. A cattle dealer, at Perth, incautiously standing 





between the rails seeing some cattle sent away, was struck 


by an engine and severely injured. A passenger train 
from Tramore ran against the gate and out upon the road 
at the Waterford terminus, striking two children who were 
outside, killing one and slightly injuring the other. 

There have been on the whole twenty-nine accidents of 
all kinds during the past half-year—twenty-four to pas- 
senger, and five to goods trains. Collisions have been the 
preponderating cause. Fourteen collisions have taken 

lace between passenger and other trains or engines ; three 

tween passenger trains; in three cases passenger trains 
have run into sidings or off their proper line through points 
being wrong; one passenger train has got off the rails ; 
one accident has happened through a broken tyre, and two 
through trains running into stations at too great speed. 
Of accidents to goods or mineral trains, two have been oc- 
casioned by collisions between goods or mineral trains or 
single engines, two through goods or mineral trains runnin 
into sidings through points being wrong, and one throdgh 
the bursting of a boiler. 

Fatal accidents have happened during the half-year to 
the following classes of railway servants :—To two engine- 
drivers, five firemen, ten guards and brakesmen, eight 
porters, one policeman, five gate and signalmen, one 
switchman, four platelayers, eleven labourers, and eleven 
miscellaneous servants; whilst injuries have been inflicted 
on six engine-drivers, seven firemen, fourteen guards and 
brakesmen, five porters, one gate or signalman, two switch- 
men, one platelayer, five labourers, and on four miscella- 
neous servants, 

Whilst statements of this kind form the soundest basis 
for improved railway management, pointing out the precise 
point at which change and improvement are needed, they 
are certainly the best vindication that can be furnished of 
the general efficiency and care that obtain in the details of 
railway working. We are doubtless progressing towards 
a point when preventable accidents at least shall disap- 
pear; though how soon the point will be reached it is dif- 
ficult to say. 


THE TYPE-PRINTING TELEGRAPH. 
WE have given elsewhere a copy of the paper lately read 


| by Mr. Hyde before the Society of Arts upon Professor 


Hughes’ type-printing telegraph and mode of insulation. 
We were much disappointed at the very meagre nature 
of the discussion which followed its reading; the more so 


| as the subject had been previously well announced, and 


was one of a very important character. The Hughes in- 
strument, if it can accomplish what its inventor claims for 
it, is vastly superior to all other telegraphic apparatus of 
its kind, and should be immediately adopted, at least upon 
every submarine line of any considerable length. ‘The 
inventor has been for a considerable time in England, and 
has done his full share in making the merits of his invention 
known, so that no electrician can now plead ignotance 
of its existence, nor the denial of opportunities for 
becoming acquainted with its working. If, then, it is not 
what it is claimed to be, why are there not ready those who 
can come forward on an occasion like that the other evening, 
at the Society of Arts, and show in what particulars it is 
defective? Mr. Cooke, who occupied the chair, expressed, in 
a manner marked by almost positive doubt, his ignorance 
of the fact that the Hughes instrument had ever been 
tested upon the Atlantic, Red Sea, and Australian cables. 
Mr. Hyde stated that the experiments upon the Atlantic 
cable were continued for several weeks during its shipment 
last year at Keyham. They were witnessed by several 
persons, including Mr. Field, the managing director, and 
some half-dozen others, whose names, we presume, could 
have been furnished had they been called for. The instru- 
ment could work no faster than the transmission of the 
electrical wave, but two and a-half unabbreviated words 
were said to have teen transmitted per minute through 
the whole length of the cable. Mr. Hyde stated that, on 
the whole length of 2,000 statute miles of the Red Sea 
cable, an average of between four and six words per minute 
were transmitted, and that on 1,000 miles from eight to ten, 
and on 500 miles twenty words per minute were sent. 
These experiments, it was said, were continued, day by day, 
for a week. Twenty-five words per minute were worked 
through the Tasmania cable of 240 miles. Mr. Hyde had 
mentioned also in the course of his paper that in the 
United States, where the Hughes system had been intro- 
duced upon six lines, the type-printing instrument trans- 
mitted regularly, on the arrival of every European steamer, 
the Transatlantic intelligence between Boston and New 
York at the rate of from 2,000 to 2,500 unabbreviated 
words per hour. If these statements can be fully proved, 
and there was no attempt to disprove nor even to dispute 
them, the Hughes instrument should be at once adopted on 
every long circuit in the world. The inventor stated that it 
had been worked over 600 miles of a land circuit without 
relay. 

It must be obvious that any instrument which can suc- 
cessfully record in Roman type each letter of a message 
by a single wave, and upon one wire, must be infinitely 
superior to both the visual or non-recording needle instru- 
ment, which Mr. Hyde justly characterised as a primitive 
arrangement, and the Morse dot-and-dash recording in- 
strument, by which five separate signals are required for 
the formation of each of several letters of the alphabet. 
The means by which the Hughes instrument accomplishes 
the printing of each letter of a message by one wave, are 
pretty fully described in the paper under notice, and also 
in the illustrated description of the instrument as published 
in the last volume of THE EXGINEER. It mast have been 
most mortifying to the inventor that, after heving done all 
he could to bring his system fairly before the Society, no 
one should have given an opinion or raised an objection 
as to the character of the means employed in its applica- 
tion. The whole matter is left in a most unsatisfactory 
state. The public, who look naturally to the proceedings 
of such bodies as the Society of Arts for exhaustive illus- 
tration and criticism of most subjects brought before them, 
are now no wiser than ever as to the real merits of the mode 
of transmitting printed telegraphic messages described by 
Mr, Hyde. As to the mode proposed for insulation, of 
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course no definite opinion could be arrived at until after it 
had been fally tested by time, under all the conditions to 
which submarine wires are exposed. The concluding re- 
marks of the chairman, whose reputation as an electrician 
is so well known, and whose opinion upon the subject 
under discussion was confidently expected, were of a most 
evasive character. After digressing from the whole subject 
to make some unimportant general remarks on the policy of 
the Society of Arts, he dismissed the paper with a few 
random speculations upon the mode proposed for insulating, 
upon which mere conjectures, whether favourable or un- 
favourable, could have but little weight in the udsence of 
experimental tests. Of the type-printing system he said 
not a word; nor did he so muchas defend the needle system, 
of which he is the acknowledged exponent. We shall 
hope that the discussion of the subject of Mr. Hyde's 
paper, which was dropped so unceremoniously at the 

iety of Arts, will be taken up in the columns of the 
scientific press ; and we shall be glad to lend our space to 
the proper ventilation of the merits of the matter. 





SCOTTISH MATTERS. 

A screw steam-yacht, named the Ceres, has been launched from the 
buiiding-yard of Messrs. Tod and Macgregor at Meadowside. She 
has been built for Mr. T. J. Leather, of Leaventhorpe Hall, York- 
shire, and is intended to cruise chiefly in the Mediterranean. The 
length of the Ceres is 138 ft., with a breadth of beam of 21} ft., 
depth of hold 12 ft., and burthen 307 tons. She is to be propelled by 
a pair of diagonal trunk-geared engines, with tubular boiler; the 
diameter of the screw will be 7 ft., pitch 10 ft., stroke of pistons 2 ft. 

A boiler explosion, attended with very serious loss of life, occurred 
on Friday at Dundee. The disaster occurred at the Messrs. Edwards’ 
spinning-works, Scouringburn, a little past twelve o’clock. The re- 

rt was heard over the whole town. It was found to proceed from 
one of the boilers placed in a building situated at the east end of the 
large spinning-mill. This building was three storeys in height, the 
lower part being furnace and boiler-room, and the flats above occupied 
as flax-preparing premises. At the time of the accident there were 
thirty-one persons, chiefly women, employed in this department. 
The force of the explosion was so great that in an instant the whole 
of the building was in one mass of ruins, with most of the inmates 
crushed or mutilated. Adjoining the building thus destroyed was a 
porter-lodge, in which a man and two boys were at work. The lodge 
was crushed to pieces, but the three inmates were only slightly in- 
jured. ‘lhe operations for removal of the ruins were continued | 
without intermission throughout the day, and up to Saturday at 
noon thirty-four persons had been extricated, of whom eighteen were 
dead. 


THE ROCKET GUN. 
Mr. Henry W. RevVELY, of Poole, Dorset, has published the fol- 


lowing letter :— 
“The great attention now very properly directed towards the im- 





provement of projectiles seems to have left the cannon completely in 
the rear; in fact, no ordnance is capable of throwing the enormous | 
shot now proposed to be used without destruction at the tirst dis- | 
charge ; and it is evidently desirable to throw still larger than any 
now proposed if cannon could be found to withstand the terrible 
concussion. Such being the fact, it would appear that we have 
hitherto been making a great mistake, and, instead of propelling 
the shot from the cannon, we should project the cannon from the 
shot. With the view of solving this enigma, I have made some very | 
successful experiments with a “ Rocket Gun,” upon which a new 
system of artillery may be founded, far more economical than any 
now in use, and intinitely more destructive. It combines the utmost 
rapidity of firing, with perfect safety to the gunners, without the 
miserable expedient of breech-loading, and is equally adapted to 
the musket bore, the 10-in. gun, or twice that diameter, if such | 
should be required. 

“A 10-in. “ Rocket Gun” consists principally of a core or cylindrical | 

in of cast iron—say, about 6 ft. long, connected at the base with a 

arge mass of metal, mounted on trunnions, as usual. The pro- 
jectile, in shape, resembles the iron case of a Congreve rocket, and 
is cast with a 10-in. bore, so as to slide easily on the pin. That bore 
is charged and wadded with the proper weight of powder, and the 
pointed head may either be solid, of any weight, or cast with an 
additional conical chamber, and fuse-hole, to receive a bursting | 
charge of powder, liquid fire, or any other combustible of still more | 
destructive power. For siege use no boring will be necessary, but 
when accuracy of aim may be required, the pin must be turned—an 
operation of no difficulty whatever—and the short tail of the pro- 
jectile slightly cleaned out after casting, in order to ensure a toler- 
able fit. Rifling, as in the Lancaster gun, or by common grooving, 
may also be introduced; but the terrible shower of projectiles which | 
a single “Rocket Gun” is capable of throwing, will render that | 
operation quite unnecessary. 

“ Rapidity of fire is, of course, obtained, because every projectile 
carries its own charge and touch-hole, while the gunner has only to 
slip it on to the pin by hand, or with a crane if of large size, to 
prime and fire. 

“*T shall be happy to exhibit the operation and effects of a musket- | 
bore “ Rocket Gun” to any one interested in such matters.” 


STEAM SERVICE BETWEEN SOUTHAMPTON AND New York.—New 
York journals state that the Postmaster-General at Washington has 
concluded an arrangement with Mr. Vanderbilt for the conveyance 
of the United States mails between New York and Southampton, 
from April until November. Steamers are to leave New York on 
alternate Saturdays, and Southampton on alternate Wednesdays. 
This will be the fourth line of first-class steamships running to and | 
from New York, in connection with Southampton, during the present 
season. The vessels on two of the lines are paddlewheels, viz., the 
Vanderbilt steamers, and the Arago and Fulton on the Havre line: 
and the other two are screws, viz., the Bremen, New York, and 
Weser, belonging to the North German Lloyd, and the Bavaria, 
Borussia, Hammonia, and Saxonia, belonging to the Hamburg- | 
American Company. The number of arrivals and departures will be | 
six or seven each way per month. 


West Somerset Ramway—Cuttixc tHe First Sop.—The 
interesting ceremonial of turning the first sod for the commencement 
of the works on this line of railway took place last week, at Crow- 
combe Heathtield, in the presence of several thousand persons. The 
line commences at a point about two miles west of Taunton, on the 
Bristol and Exeter Railway, and passes through Bishop’s Lydeard, 
Crowcombe Heathfield, Woolston Moor, and Willitou, to Watchet, 
where the terminus will be in close proximity with the improving 
harbour at that port. There will be tive stations on the line, viz. : 
at Bishop’s Lydeard, Crowcombe Heathiield, Stogumber, Williton, | 
and Watchet. The length of the line is about tifteen miles, and the 
works are of a very ordinary simple character, in an engineering 

int of view. The engineer is I. K. Brunel, Esq., and the assistant | 
engineer Mr. Burke. ‘I'he construction of the line is in the hands of | 

r. G. Furness a contractor of high repute both at home and abroad, 
and it will probably be ready for trattic within two years from the | 
present t.me. The proposed capital of the company is £160,000, and 
the total expenditure, it is calculated, will be some £10,000 within 
this amount. The railway is leased to the Bristol and Exeter | 
directors at a minimum guarantee of 3 per cent. ‘The Bristol and | 
Exeter Company undertake to work the line at 45 per cent. of the 
gross receipts. 


| 
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| plication of vulgar fractions. 
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LITERATURE. 


Book of Ornamental Alphabets, Ancient and Modern. By F. 
Devamorre. (E. and F. N. Spon.) 

Tus is a very handsomely got up collection of alphabets printed in 
various colours, intended for the use of architectural and engineer- 
ing draughtsmen, masons, decorative painters, lithographers, 
engravers, carvers, &c. There is considerable taste displayed 
in the way in which some of these alphabets have been idealised 
by Mr. Delamotte; for we cannot bring ourselves to believe 
that the examples of ancient alphabets given are intended in any 
case to be received as fac similes. The author, indeed, pretends to 
quote the sources from which the majority of his alphabets have 
been derived, but in such a vegue and general way as to leave us 
uncertain whether we are to regard the collection as copies or as 
artistic adaptations. 

Should the work reach a third edition we would advise the author 
to be a little more circumspect and precise in giving his authorities. 
If there is no intention of claiming historical accuracy for these 
details of old-fashioned alphabets, the fact ought to be stated. If, 
on the other hand, there is no such intention, why give such very 
dubious references as “ British Museum,” “ Latin MSS.,” “ Albert 
Durer’s Praver-book,” &c. ? 

A collection of fac simi/es of ancient ornamental alphabets would, 
no doubt, be extremely interesting, if copied in good faith and with 
precise references to the particular writings, engravings, monuments, or 
other documents from which they have been derived. Asit is, we are ata 
loss to determine what amount of authenticity belongs to these 
ancient characters, and what is due to Mr. Delamotte’s fancy in their 
ornate restoration. 

There is an ornamental metal alphabet which may be worth the 
consideration of ironfounders in an ornamental line of business; the 
others are more in the way of draughtsmen and engravers. ‘The 
initials, of which there is a truly fantastic collection, are enough to 
give one a nightmare, so wonderfully absurd are they. As in the 
case of the ancient alphabets, we are again at a loss to know how 
much is original, and how much is copied. In justice to himself, 
Mr. Delamotte ought to give us some means of discriminating. It 
requires a first-rate artist to design a really effective initial letter. 
We know of none better than some given in Punch, particularly 
those of Thackeray, the mingled whim, humour, and absurdity of 
which are beyond all comparison. 

As before stated, the “‘ get up” of the work is tasteful and 
effective, and does credit to the Messrs. Spon. 

Turners’ and Fitters’ Pocket Book for Calculating the Change-wheels 
Jor Screws on a Turning lathe. and for a Wheel-cutting Uachine. 
By I. La Nieca. (E. and F. N. Spon.) 

Tuis is a very simple, convenient, and well-arranged manual, 

adapted to the requirements of working men, It is in the form of a 

cheap little tract of thirty-two pages, with an engraving to illus- 

trate the different methods of arranging change-wheels in screw- 
cutting lathes, and in machines for cutting the teeth of wheels. 

The first twelve pages are devoted to a brief and popular expo- 
sition of the elementary rules of vulgar fractions, and the use and 
significance of algebraical symbols. There is thus provided the 
means of understanding and applying the necessary calculations for 
determining the choice of change-wheels, when two or more are 
interposed between the leading screw and the mandril. 

Mr. La Nicca has been well advised in pre'ixing this summary of 
the arithmetical rules employed, as the memories of most working 
men require jogging as to the mysteries of the division and multi- 
There is, moreover, this advantage 
in the arrangement, that the application of the rules are exhibited 
in the solution of practical questions. An arbitrary rule exemplitied 


| in this manner, and with an immediate reference to a useful and 


practical result in the workshop, is much more likely to be appre- 
ciated and remembered than when it is attempted to be learned at 


| school, where the purport of the mystery seems only intended to 


test his powers of memory. 

It is a melancholy sight to see a poor fellow scratching his head, 
fumbling about first with one set of wheels and then with another, 
utterly bothered and bewildered with the intricacy of the mental 
process by which he endeavours to ascertain the proper combination 
to cut a screw of an unusual or irregular pitch. Tables of changes 
for screws of a regular pitch have been calculated, and are in use 
in most large workshops; but in cases where these do not apply, 
much time is wasted in vainly endeavouring to find the right 
wheels by a tentative process, which leaves a wide margin of error 
to chance. 

We can conscientiously recommend this little book to the atten- 
tion of our readers. It supplies a want which has often been felt 
in most engineering establishments—it is simple, concise, and 
thoroughly practical. There are two tables of changes—one, show- 
ing the change-wheels for screw-cutting to be used in a lathe having 
a leading screw of two threads to the inch, so as to cut screws varying 


4, to 24 of an inch. 


| The other table shows the change-wheels to be used in a wheel 


cutting machine having a tangent wheel of 180 teeth, so as to cut 


| wheels having from 10 to 10U teeth. 








THE LANCASTER v, THE ENFIELD RIFLE. 
Tue important disclosures which have recently been made public 
relative to the alleged defects in the Enfield rifle used by the British 
troops in India have been the means of directing the attention of the 
authorities to the vast superiority, as a weapon in the hands of 
troops, of the Lancaster rifled carbines, with which the corps of 
Royal Engineers is now armed. From the reports which have 
recently been received by the authorities at the Horse Guards from 


| the officers now serving wita the Royal Engineers in India, there 


can be no doubt that the Lancaster rifle is in every respect superior 
to any small arm in the service, repeated proofs of which were given 
during the conflicts with the mutineers in India. Four companies 
of the Royal Engineers have been employed in India during the 
rebellion, all armed with the Lancaster carbine, and the same tests 


| which applied to the Entield rifle proved it to be defective have 


resulted in the Lancaster rifle maintaining its efficiency. The 
officers report that there has not been a single complaint of fouling, 
ditticulty of loading, or want of accuracy and power, brought against 
it; but, on the contrary, it has proved, in every respect, superior to 
the Entield rifle. During the frequent conflicts with the mutineers 
in which the men of the Royal Engineers and the troops of the line 
have been engaged together, with the same amount of ammunition 
issued to all the troops engaged, the men of the line regiments 
have been compelled to cease firing for the purpose of wiping 
out the barrels of their Enfield ritles after firing from ten to twenty 
rounds, whereas the Royal Engineers, with the Lancaster rifle, have 
continued their fire, loading their carbines with perfect ease. On 
the z1st of February, in last year, the 4th company of Royal En- 
gineers, consisting of about 100 non-commissioned officers and men, 
was stationed at Fort Jellalabad, before Lucknow. The enemy 
attacked the fort in great numbers, and went close to the walls. 
They were, however, repulsed by the Royal Engineers with great 
loss, no less than ninety men being left dead on the ground, the 
whole being killed by the Lancaster rifles. No idea could be formed 
of the number of killed and wounded carried off, but no doubt it was 
considerable. The Royal Engineers sustained no loss; not a man 
was even wounded. ‘This fact is most important, not so much as 
showing the accuracy of the arm, but from the circumstance that 
during the six hours the Royal Engineers were engaged with the 


rebels, until relieved by Sir J. Outram’s force, each man fired on an | 


average at least sixty rounds, and yet not thie least diflicuity was 
experienced during the whole of that time in loading the carbines. 
The only thing observable was that with some the bullet became a 
little tighter than usual as it approachd the breach when rammed 
down the barrel, and with others that there was an increased recoil 
If the defects pointed out in the Enfield rifle, and the difficulty with 








which it is loaded after several rounds have been fired from it, re- 
sulted from the expansive action of the barrel against the bands, oi 
against the bayonet-socket and its ring, causing an indentation of 
its outer surface, and consequent contraction of the bore at those 
places, the defect would be permanent, and nothing but a mandril or 
cutting tool forced into the barrel could remove it. It is, however, 
well known that after an Enfield ritle has been wiped out with a 
wet or greasy rag, it loads as easily and fires as well as when first 
used, thus proving that the defect alluded to is not a permanent one 
produced in the metal of the barrel by expansion, but a porary 
one resulting from the peculiarity of bore retaining the maximum 
amount of deposit from the powder charge. On the other hand, the 
peculiarity of the Lancaster bore, judging from its performance under 
the same circumstances, and with the same ammunition, appears to 
be such that it retains only the minimum amount of deposit, while at 
the same time its range and accuracy are greater. In the last-men- 
tioned qualities it has been frequently proved to excel the Entield 
rifle in England as well asin India. Both rifles may now be con- 
sidered to have had a very fair trial in the very best school for test- 
ing their respective merits—namely, actual warfare; and from the 
unanimous testimony of officers and men, both in India and else- 
where, there can be no doubt that as a weapon in the hands of trou 
engaged in war the Lancaster is in every respect superior to the 
Entield rifle.— Times. 





InpiaAn River Navication.—The Oriental Inland Steam Com- 
pany have announced their intention to extend the operations of the 
company immediately to the Ganges, and also to the Godavery so 
soon as the existing impediments in the bed of that river have 
removed by the Government. 

Giovucester.—At the last half-yearly meeting of the Gloucester 
and Berkeley Canal a committee reported :—“ For the last two or 
three years there has also been a considerable increase in the export 
of navy timber from the canal. The trade is becoming extensive, 
and apparently assuming a permanent aspect; and it may be neces- 
sary to give some increased accommodation and convenience for 
shipping it, but the outlay would be of moderate amount only. In 
the early period of the canal, shipbuilding, to a limited extent, was 
carried on at Gloucester, but for some time past it has been wholly 
discontinued; and as the efficient and economic repair of vessels is 
much dependent upon the existence of this trade, the committee 
have long endeavoured to get it established at Gloucester. They are 
happy to report that they have recently made arrangements with a 
shipbuilding firm from Sunderland to settle in Gloucester.” 

Mitrorp Haven.—Rovure tro IreELAnp.—Mr. J. Orrell Lever, 
M.P., the founder of the Galway line of steamers, and one of the 
directors of the South Wales Railway Company, had an important 
meeting with the leading gentry of Pembroke on Thursday evening, 
for the purpose of concerting measures for the full development of the 
capabilities of Milford Haven, as anotherroute to Galway, forsouthern 
traflic. The most earnest determination was manifested by the gentle- 
men present to give to Mr. Lever the most etlicient aid and support in 
carrying out the several views enunciated, amongst which were the 
establishment of a rapid line of steamers between South Wales and 
Waterford, for postal communication with the south of Ireland, and 
the placing of suitable steamers on from Milford to the several 
principal ports of the south of Ireland for general traffic. 

Loss or AN Iron Sreamer.—The screw-steamer General 
Williams, bound from London to Constantinople, foundered and sunk 
on the 8rd of April. It appéars that the vessel reached Malta 
without any disaster at noon on the Ist of April, and taking her 
departure thence perfectly tight and seaworthy on the same night, 
met next day with stress of weather. At 2.30 a.m. of the 8rd of 
April 9 ft. of water was found in the engine-room, and soon after, 
rising even still higher, extinguished the pres, when she was hove to 
under the fore and aft foresail, and all hands were set to pump and 
bale out the water. At six, tinding this increasing, they proceeded 
to cast overboard some rod iron of the cargo; at seven, sighted a 
French brig, and made a signal of distress; at 8.30 she hove to 
under their lee, and her captain consented to stand by the steamer, 
which at eleven was visibly sinking, whereupon the two life-boats 
and gig were launched, into which all hands hurried, the master (the 
last to leave) having sounded and found 14 ft. of water in the hold, 
and higher than the donkey-engine in the engine-room. The crew 
had not reached the French brig many minutes when the steamer 
foundered, sternforemest, with all she had on board, nothing havin 
been saved but a bag of specie taken in at Malta for Smyrna an 
the ship’s chronometer. The vessel, which belonged to the Greek 
and Oriental Steam Navigation Company, was iron built, and had a 
tubular mizen mast of the same metal. During the gale, which was 
from the N.N.W., with a tremendously heavy sea, the vessel laboured 
and strained very much, and some of her plates must have opened. 
There was also sharp lightning for three or four hours; but none of 
the crew seem to think she had been struck by the electric fluid. 





PuncruAL ARRIVAL oF THE AusTRALIAN Mar.—The first 
homeward mail from Australia and New Zealand, under the con- 
tract between her Majesty’s Government and the Peninsular and 
Oriental Company, arrived within the appointed time. The Pera 
brought the heavy portion of the Australian, Mauritius, and Bombay 
mails, received at Suez by the Company's steamers Salsette and 
Benares. When it is considered that the Salsette opened an entirel 
new route from Australia, viz., vd Mauritius from King George's 
Sound, instead of by the way of Ceylon, to Aden and Suez, and 
that she was detained one day calling at King George's Sound, and 
one day off the Mauritius, in heaving-to to avoid a hurricane, the 
managers of the Peninsular and Oriental Company have reason to 
be much gratified, and the public to be fully satisfied, with the 
correctness with which the calculations of arrival were made, 
and the punctuality with which the service has been performed. 
Three ships leave three separate ports on given-days—viz., yom 4 
12th February, Bombay 12th March, and Southampton 12th Marc 
—one has to run 8,900 miles, and each of the others 3,000; and they 
all three arrive at their respective destinations, Suez and Alexandria, 
within a few hours of each other. This fact cannot but reflect great 
credit on the parties who made the calculations, as well as on those 
who carried them out.—Hampshire Independent. 


Tue Iron Trape 1x Iretanp—Perat Fuver.—In former times 
it would have appeared less curious to refer to the iron trade of 
Ireland than to that of Statiordshire, and it is even said that the 
famed Toledo blades were made from Irish iron smelted b 
vegetable fuel; but since the failure of the forests to supply the fuel, 
the iron manufacture of Ireland has sunk into insignificance, 
According to the results obtained by the various iron-smelting 
processes at present in use, the principal cause of the difference in 
the quality of iron appears to be the character of the fuel used, 
sulphur being the substance most deleterious to the quality of iron, 
and being, at the same time, almost invariably present in 
mineral fuel; indeed, the immense difference in the value of 
charcoal iron and coke iron incontestably proves that vegetable 
fuel is decidedly to be preferred for smelting. We are glad 
to state that smelting in Ireland is to be recommenced, 
several influential individuals having determined upon proving 
practically the superiority of Ireland’s natural fuel so long 
neglected. Iron ores of the highest per-centage are found in 
enormous masses untouched, and if the question—Why are t 
thus neglected ? be put, the universal answer is—Because there 
no coal. Almost all metals now produced in Great Britain are 
manufactured with coal, which, in every instance, contains sulphur 
more or less; and, although formerly the iron of Ireland bore the 
first mark in the markets of the world—its pure and rich ores being 
smelted with wood and wood charcoal—it at present ranks below 
the foreign. An attempt is about being made to revive the old 
state of things by establishing the “ Patent Vegetable Fuel Smelting 
Company,” with a capital of £250,000, in shares of £10, the object 
of the company being to manufacture iron with peculiar! ers 
peat, which is said to ail the advantages of both and 
charcoal, without the vantages of either.— Journal. 
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841. Witu1amM Epwarp Newton, Chancery-lane, London, “An improve- | 434. Wmitam Horstmann, New Y: U.S., ‘Telegraphic cables, and th 
THE PATENT JOURNAL. ment in ladies’ hooped skirts.”—A communication from George Mallory, mode of constructing the same re ‘them down.”—Petition recorded 


(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 


636, James THORNTON, Liverpool, Lancashire, P in machinery 
for the manufacture of bricks, tiles, and other similar articles.”— Petition 
recorded 12th March, 1859. 

658. CHaRLes Parker, Dundee, Forfarshire, N.B., “Improvements in 
looms for weaving.” 

666. EpMUND Anscombe, Westbourn-street, Pimlico, London, “‘ An appa- 
ratus for taking an accurate delineation of any view or object in open air 
or otherwise.”— Petitions recorded \G6th March, 1859. 

676. RicHARD ARCHIBALD BRoomaN, Fleet-street, London, ‘‘ Treating barley 
80 as to Obtain new alimen’ substances therefrom.”—A communication 
from Pierre Marmay, Riom, France. 

682. JuLIEN Donat, Rue Paradis Marais, Paris, France, ‘‘ Improvements in 
apparatus used with matches for obtaining i t light.” — Petitions 
recorded 17th March, 1859. 

700. Joun Water Hart, St. Mary-Axe, London, ‘‘ An apparatus for the 
destruction of flies and other insects.”—A communication from Frederick 
Barnett, Paris, France.— Petition recorded 19th March, 1859. 

722, WiuL14M WxiLD, Manchester, Lancashire, ‘ Improvements in machi- 
nery and arrangements for coating slips, sheets, rods, and bars of metal, 
and laths, rods, and boards of wood, and similar articles formed of other 
substances, with paints, varnishes, and other like preparations, and dry- 
ing the same.” 

727. Danie, Lancaster Banks, Kennington, Surrey, “Improvements in 
suspension rail or road ways, and in machinery or apparatus connected 
therewith.” 

734. Joun Mactnrosu, North Bank, Regent’s Park, and Goprrey Ruopes, 
Regent-street, London, ‘‘ Improvements in tents and such like coverings 
for shelter against the weather.”—Petitions recorded 22nd March, 1859. 

778. Thomas Carr, Bebington, Cheshire, ‘‘ Improvements in machinery for 
disintegrating artificial manures, and various other substances.” 

779, CuarLes Lewis Rogerts, Clerkenwell, London, “ Improvements in 
cigars,” , 

781. Joun Wut1am Ke.iy, Ennis, Clare, Ireland, “ Improvements in gas 
burners.” 

782, Exnest DE Carnanza, Rue des Petits Champs, Paris, France, ‘‘ A new 
system of gas lighting through new apparatuses and matters richer in 
gas than pit-coal. 

783. Eowin NaPoLEon Norminton, High-street, Camden Town, Middlesex, 
“The cleansing and remanufacturing of old used dirty railway grease for 
the manufacturing of new railway grease, for the cleansing and remanu- 
facturing of old used cottun waste, tow, or any textile fabrics, and for 
the purifying of oils or any fatty matter.” 

785. RICHARD SeRLE, Woodford Wells, Essex, ‘‘ Improvements in appa- 
ratus used for transmitting signals by electricity for telegraphic purposes, 
and in the construction of telegraphic cables.” 

786. Isaac Srigut, Glandford Briggs, Lincolnshire, ‘‘ Improvements in 
horse hues,” 

787. Tuomas Taytor, Vere-street, London, “ Improved means of giving 
increased strength to paper.” 

788, Henry Porrsk Burt, Charlotte-row, Mansion House, Lendon, “ Im- 
provements in apparatus for preparing and preserving timber.” 

789. Henry Moss, Brill-row, Somers Town, Middlesex, and Tuomas WEsT, 
Jewin-street, London, ‘‘ A machine for the cutting of leather for every 
purpose, and cutting cloths, linen, and other fabrics and materials.”— 
Petitions recorded 29ta March, 1859, 

791. Joun Henry Linsey, Cheapside, London, ‘‘ Certain improvements in 
binding or covering books.” 

793, WiLLiaM Vau@uaNn Epwarps, Swindon, Wiltshire, “ Improvements in 
the construction of ways and apparatus to facilitate the conveyance of 
mails, goods, and passenyers.’ 

794. George TOMLINSON BousrizLp, Loughborough Park, Brixton, Surrey, 
“Improvements in preventing explosions in steam boilers.”—A commu- 
nication from Francois Marchal, Clermond-Ferand, France. 

795, Tuomas Downs Suirman, Toronto, Canada West, North America, 
** Improvements in apparatus for stamping and printing.”—Partly a com- 
munication from Mr. Kendell, Canada, 

796, Humpurty Jerreries, Birmingham, Warwickshire, ‘‘ Improvements in 
castors for furniture.” 

















797. Joun CaRTwricut, Shrewsbury, Salop, “ An improved implement for | 


crushing clods and pulverising the surface soil, also convertible into a 
press wheel roller.” 

793. Cowrer Puirrs Cotes, Southsea, Hants, ‘An apparatus for defending 
guns and gunners in ships of war, gun boats, and land batteries.” 

799. WitLtAM GossaGe, Widnes, Lancashire, ‘‘ Improvements in the manu- 


facture of certain alkaline silicates and in the production therefrom of | 


liquor silicis or liquid flint.” 

800. ALFRED VINCENT Newton, Chancery-lane, London, “‘ An improved 
governor for marine and other steam engines. —A communication from 
H. C. Sergeant, U.S. 

801, WintiaM SMitn, King-street, Smithficld, London, and Epmunp Smirn, 
Hamburgh, “Improvements in means or apparatus for the purpose of 
regulating the flow or passage of fluids.’— Petitions recorded 30th March, 
1859. 


802. Jonn Lacy, SAMURL Simpson, and Henry Saitu, Travis Holme Mill, 
Walsden, near Todmorden, Lancashire, ‘‘ Certain improvements in machi- 
nery for preparing and spinning cotton and other fibrous materials.” 

803. CHARLES Pickerine, Tonbridge, Kent, “Improved apparatus for 
brewing.” 

804. Roperr Crate Ross, Glasgow, Lanarkshire, N.B., ‘‘ Improved appa- 
ratus for cultivating land.” 

806. Tuomas Ivory, Edinburgh, ‘‘ Improvements in rotary engines.” 


807. ALEXANDER MokTON, Morton-place, Kilmarnock, “ Improvements in | 


sextants or quadrants for nautical purposes, and which are also adapted 
to the measuring of altitudes or angular distances.” 

809. JAMES STEPHEN Bareson, Bolton-street, Mayfair, London, ‘‘ Improve- 
ments in generating steam and in the apparatus employed therein,” 

810, Francis Morven, James-street, Liverpool, Lancashire, ‘ Improve- 
ments in the construction of fences and the post or pillars for the same, 
parts of which improvements are also applicable to the construction of 
gate posts or poles for telegraph purposes or for signai posts.” 

811. Witttam Epwarp Newroy, Chancery-lane, London, ‘* Improvements 
in mills for cleaning rice.”—A communication from Peter M*‘Kinley, 
Charleston, U.S. 

812, ALFKED Vincent Newton, Chancery-lane, London, “ Improvements in 
the construction of steam boiler and other furnaces.”—A communication 
from Jonathan Amory, Boston, U.S.—J/etitions recorded 3lst March, 1859, 

$13, DANIEL Kinnear CLARK, Adam-street, Adelphi, London, ** Feed water 
heating apparatus.” 

$15, .Isipor Sigismund, Hull, Yorkshire, ‘‘ Certain improvements in the 
manufacture of artificial teeth, and in the apparatus connected there- 
with.”— Partly a communication from Simon Baron Sigesmond. New 
York, U.S. 

816. Ricuako ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in machinery for svlidifying, pressing, and moulding.” — A communication 
from Felix Dehaynin, Paris. 

$17. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘A new prepa- 
ration of indigo for dyeing.”—A communication from Messrs. Depoully 
Fréres, Paris. 

819. WittiaAm Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
process of manufacturing sulphate of lead, carbonate of lead, nitrate of 
potash, and sulphate of soda.”"—A communication from Samuel Cooper, 
Boston, U.S, 

820, Joun James Davis, Percival-street, Clerkenwell, London, “ An 
a ed pad, applicable for inking, damping, and other like purposes by 

rand,” 

821. WiLLiam Top, Glasgow, Lanarkshire, N.B., ‘ Improvements in marine 
steam engines.” 

$22. Yves-Maniz Tuomas, Rue Sainte-Appoline, Paris, France, ‘‘ An im- 
proved propeller for ships, vessels, boats, and water wheels,”—Petitions 
recorded lst April, 1859. 

823, Josern DersMET-Seaut, Mons, Belgium, ‘An improved gas burning 
and lighting apparatus,” 

825, Joun HALL, Queen's-road, Chelsea, and Joun Say SPARKES, St. John’s 
Wood, Middlesex, ‘* An improved application of machinery for the 
purpose of hoisting, lowering, pulling, or drawing weights.” 

827. SpENDLOVE Desrorovcu, Noble-street, London, * Improvements in 
making up needles, steel pens, and other small articles for sale.” 

829. WittiaM Maruxgr, Manchester, Lancashire, ‘‘ An improved apparatus 
for catching and destroying flies and other insects.” 

831. MicnaeL Scort, Parliament-street, Westminster, ‘‘ Improvements in 
diving apparatus.” 

833. Tuomas Ricwarpson and WILLIAM Jarrrey, Harticpool, Durham, 

“Improvements in the arrangement and construction of harbours of 

refuge, breakwaters, sea walls, or barriers, and other like structures.”— 

Petitions recorded 2nd April, 1859. 

5. Ferpinanp Porrs and Roserxt Broven, Birmingham, Warwickshire, 

“Certain improvements in the manufacture of calico printing rollers or 

cylinders, also in the machinery and apparatus for performing certain 

parts of the same, and which said apparatus are also applicable, separately 
or conjointly, to the manufacture of parallel and other metallic tubes, 
and the rolling of the metal for the same or other purposes.” 

837. CHarLes Fevton KirkMAN, Argyll-street, Kegent-street, London, 
** Protecting telegraphic wires, and in using them tor subterranean and 
submarine purposes.” 

839. Wittiam Brown and CHarugs NRALE May, Devizes, Wiltshire, ‘ Im- 
provements in hay-making machines.” 
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Watertown, Newhaven, U.S. 

843. Cuampion Russi Stubbers, near Romford, Essex, ‘‘ An improve- 
ment in the working of marine engines.” 

845. Davip Bian White, N le-on: 
ranging ships’ and other pumps.” 

847. a ne Bradford, Yorkshire, ‘‘ Imp = ts > jacq 
machines emplo; for weaving fi goods or fabrics.”— Petitions re- 
corded 4th April, 1859. a 

849. George Hasetinez, S Holborn, London, “ Im- 
provements in sewing machines.” 

851. LeonarD Brieruey and Henry GeerineG, Birmingham, Warwickshire, 
“‘A new or improved method of ornamenting metallic bedsteads and 
other articles of metallic furniture.” 

853, George FREDERIC CHANTRELL and Epwarp Dutcu, Liverpool, Lanca- 
shire, ‘‘ Improvements in the apparatus for regulating the quantity of 
water to be used for the flushing of waterclosets and other purposes.” 

855. Joun Hetuerineton, Manchester, L hire, and THoMas Wess and 
JamEs Craic, Tutbury, Derbyshire, ‘‘ Improvements in machinery or 
apparatus for spinning and doubling cotton and other fibrous materials.” 

857. Nicouas Linorre, Boulevart St. Martin, Paris, France, ‘‘An improved 
safety apparatus to be applied to cages in the drawing of coals.”—Peti- 
tions recorded 5th April, 1859. 

859, THomas PuRNELL Lur¥, Shepton Mallett, Somersetshire, ‘‘ Improve- 
ments in cheese vats.” 

861. JEAN AUGUSTE HILARION BALLANDE, Paris, France, ‘‘ An improvement 
in the preparation of writing paper, and ink to be used thereon.” 

863. JoskPH Rogers, Queen-square, Bartholomew-close, and EDWARD 
Jounson TwEED, Castle-street, Falcon-square, London, “* Improvements 
in coating conducting wires used for electric telegraphic purposes.”— 
Petitions recorded 6th April, 1859. 
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Invention protected for Six Months by the Deposit of a Complete 
Specification, 
860. Isaac ADAMS, Massachusetts, U.S., ‘‘ An improved tubular chain cable 
guide for vessels’ bulwarks.”—A communication from Alfred S. Phillips, 
Boston, Massachusetts.— Deposited and recorded 6th April, 1859. 





Patents on which the Stamp Duty of £50 has been Paid. 

879. Ropert Bairp Lrnpsay, Poplar, Middlesex.—Dated 12th April, 1856. 

963. CuristopueR NickeLs, Albany-road, Camberwell, Surrey, and JAMES 
Hoeson, Leicester, Leicestershire. —Dated 22nd April, 1856. 

876. Rosert Stinting NEWALL, Gateshead-upon-Tyne, Durham.—Dated 
12th April, 1856. 

882. Patxick Rospertson, Shawlands-hill, Renfrewshire, N.B.—Dated 14th 
April, 1856. 
® SamvugL Cunuirre Lister, Bradford, Yorkshire.—Dated 14th April, 

56. 

895, Hvco FREDERICK Forbes, Park-place, Regent's Park, London.—Dated 
15th April, 1856. 

916. Joun Henry Jounson, Lincoln’s-inn-fields, London. — Dated 17th 
April, 1856. 

959. AUGUSTIN Simzon Vimont, Vire (Calvados), France. — Dated 22nd 
April, 1856. 





Notices to Proceed. 

2793. Davin Biaink Waits, Newcastle-upon-Tyne, Northumberland, “ Im- 
provements in indicating gauges.”— Petition recorded 6th December, 1858. 
27097. James Epwarp Boyp, Hither Green, Lewisham, Kent, ‘‘ Improve- 
ments in the construction of taps, valves, cocks, spiggots, or other appa- 
ratus or instrumeuats for gauging or for drawing off the liquid or fluid 

contents of any cask, butt, vat, barrel, or other vessel.” 

2800. Joun WuireLey and THomMas KitcHENMAN, Halifax, Yorkshire, “ Im- 
provements in press plates or apparatus employed in hot pressing woven 
fabrics.” 

2803. Joszepn G. E. Larnnep, Brooklyn, New York, U.S., ‘ Improvements 
in the construction and arrangement of the boilers and working parts of 
steam fire engines, part of which is applicable to engines for other 
purposes.” 

2806. WiLLIAM BuRNESS, Prospect-place, Brixton, Surrey, ‘‘ Improvements 
in pumping and forcing liquids.” 

2808. James Frrerapet, Phonix Ironworks, and Freperick Henry 
ENGLAND, Foomhall Mills, Stroud, Gloucestershire, ‘ Improvements 
applicable to machinery for carding, scribbling, and condensing wool and 
other fibrous substances,” — Petitions recorded 7th December, 1858. 

2810. Grorgr Frepenic CHoantrewt, Liverpool, Lancashire, “ Improvements 
in apparatus applicable to the manufacture and revivification of animal 
or vegetable charcoal.” 

2811. CHARLES DE CappoT and ALEXANDER JARRIANT, Route de la Révolte, 
Neuilly-sur-Seine, France, ‘‘ A new hydraulic counter.” 

2817. CHARLES Martix Westmacott, Aboretum-street, Litchurch, near 
Derby, ‘‘ Improvements in the permanent way of railways.” 

2818. HENRY MeipinGer, University of Heidelberg, Germany, “ Improve- 
ments in electric batteries.” —Petitions recorded 8th Decenter, 1858. 

2326. James STEWART, Tottenham-court-road, London, “ Improvements in 
the construction of the action of pianofortes.” 

2831. Bernarp Lautu, Morley’s Hotel, Trafalgar-square, Westminster, 
**An improved mode of manufacturing rods and shafts.”—Fetitions re- 
corded 9th December, 13858. 

2833. Joun Liautroot, Accrington, Lancashire, “‘ Improvements in printing 
or staining yarns, fabrics, or fibrous substances, and in the manufacture 
of certain compounds for that purpose.” 

2837. CHarLes Hopeson, Ballard Rathdrum, Wicklow, Ireland, ‘‘ Improve- 
ments in the manufacture of fuel from peat, and in apparatus employed 
therein, part of which is also applicable to the moulding of bricks, tiles, 
and other plastic materials.” 

2838. WitLiaM BearvMore, Deptford, Kent, ‘‘ Improvements in steam 
boilers.’ 

2840, Groner WILLIAM Bryant KIALLMARK, Bridgewater, Somersetshire, 
and WILLIAM THOMAS TIMEWELL, North Wharf-road, Paddington, Middle- 
sex, ‘‘ lmprovements in the manufacture of cements.”—Petitions recorded 
10th December, 1858. 

2342. Joun Bonar Gutiri£, Manchester, Lancashire, ‘‘ Improvements in 
the manufacture of india-rubber overshoes.” 

2843. Steruzn Duveron, Sheffiekl, Yorkshire, ‘‘An improved gas regulator.” 
—Petitions recorded th December, 1858 

2850. Jonmn ANDERTON CARRUTHERS and THOMAS BLacksBurN, Blackburn, 
Lancashire, ‘* Improvements in apparatus for guiding and regulating the 
warp threads in the operations of warping, tape-sizing, looming, and 
weaving.” 


| 2852. Louis Caries Vicror You, Lisicux, Calvados, France, “ Improved 








tic beds. 

2354. James Epwarp Boyp, Hither Green, Lewisham, Kent, ‘ Improve- 
ments in candlesticks, lamps, and lanthorns.” 

2858. JAMES Freaxnabex, Phonix Ironworks, Stroud, Gloucestershire, ‘‘ Im- 
provements in the construction of steam engines, and in the mode of 
working the same.”— Petitions recorded \3th December, 1858. 

2860. Esexezer Bow, Port Dundas, Lanarkshire, N.B., ‘* Improvements in 
pumps.”— Petition recorded 14th Deceinber, 1858, 

2870. Francois CurtstoPHg NICOLAS JUVENAL VIELLARD-MIGEON, Morvillars, 
Du Haut Rhin, France, “ Improvements in manufacturing screws, rivets, 
nails, spikes, and all similar articles made of metallic wire, and in the 
machines connected therewith.”—FPetition recorded Lith December, 1858. 

2882. ABEL STOKES and FREDERICK JosErH SToKEs, Birmingham, Warwick- 
shire, ‘‘ New or improved machinery for the manufacture of screws.” 

2884. Jasper Henry SeLwin, Woodland Crag, Grasmere, Westmoreland, 
* A novel apparatus for paying out or laying down submarine telegraph 
cables or wires, and for raising the same after they have been laid down.” 
—Petitions recorded 16th December, 1858. 

2899, Joun AITKEN and Joun Bxooks, Irwell Vale Mill, Edenfield, near 
Bury, Lancashire, “ Improvements in looms.” 

2901. ALEXANDER MITCHELL, Glasgow, ** Improved apparatus for registering 
the speed of engines and other machinery.” 

2904. EmiLe Werner, Mulhouse, France, “‘ Improvements in dyeing or 
colouring textile fabrics and materials, and in the machinery or apparatus 
connected therewith.”—/etitions recorded 18th December, 1858. 

2916. AUGUSTE STANISLAS BeLiarD, Bordeaux, France, ‘‘ An improved ma- 
chine for pumicing felts, tissues, and skins."—fetition recorded 21st 
Deceiiber, 1358. 

2925. Wituiam Spence, Chancery-lane, London, ‘“ Improvements in 
granaries, or apparatus for preserving grain.”—A communication from 
Charles Joseph Emile Pavy, Girardet Indre et Loire, Paris. 

2927, Epwarp Green, Wakefield, Yorkshire, ‘‘ Improvements in tables.”— 
Petitions recorded 22nd December, 1858. 

2939. JaMEs Tuomas Peter Newson and Tomas Situ, Fenchurch- 
street, and James Browy, Follit-street, London, ‘‘ Improvements in 
machinery or apparatus for raising or lowering, or otherwise moving 
heavy weights.” — Petition recorded 24th December, 1858. 

3007. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in the manufacture or production and casting of steel, and in the appa- 
ratus employed therein.”—A communication from Monsieur Sudre.— 
Petition recorded 31st December, 1358. 

114. Francois Jutes MANcEAUX and EvGene NAPOLEON VIBILLARD, Paris, 
** Improvements in breech- loading fire-arms, and in cartridges.” — Petition 
recorded 13th January, 1859. 

317. ALEXANDER ALLAN, Perth, ‘‘ Improvements in locomotive steam 
engines, in part applicable for retarding and stopping railway trains.”— 
Petition recorded 4th February, 1859. 





495. San Siccuns- Remene, ottingham, “I ts in twist 

. SAMUEL ERS N * Improvement’ 

Pwr) i Sheaf-gardens, id, Yorkshire, ** An im 

AMUEL RUSSELL, Sheffield, Yorkshire, n improve- 
ment in the manufacture of handles for tea and coffee- jugs, 
kettles, knives, daggers, and forks, or any other description of article to 
which handles are applied.”— Petition recorded 23rd February, 1859. 

558. JosepH Kersuaw, Allerton, near Bradford, Yorkshire, ‘‘ Improve- 
—_ in a or apparatus employed in weaving.” —Petition recorded 2nd 

larch, 1859. 

582. FREDERICK WILLIAM PARKER, Sheffield, Yorkshire, “‘ Improvements in 
sewing machines.”— Petition recorded 5th March, 1859. 

654. BENJAMIN Ripgr, Red Cross-street, Boro’, Surrey, “‘ Improvements in 
hats, caps, and other coverings for the head, and in apparatus used in 
the manufacture articles.” —Petition recorded 15th March, 1859. 

670. Henry BgssemMER, Queen-street-place,.New Cannon-street, London, 
“‘Improvements in the manufacture of crank axles.”—Petition recorded 
16th March, 1859. 

775. ALFRED VixceNT NEwToN, Chancery-lane, London, “An improved 
construction of furnace for reheating steel preparatory to the nesdoning, 
tempering, or annealing process,”—A communication from Perry Green 
Gardiner, New York. 

777. ALYRED Vincent Newton, Chancery-lane, London, “‘ Improved appa- 
ratus for retaining the oil or other fluid used for annealing, tempering, 
and hardening steel at an equable low temperature.”—A communication 
from Perry Green Gardiner, New York.—/etitions recorded 28th March, 
1859. 


809. SamuEL StePHEN Bateson, Bolton-street, May Fair, London, “ Im- 
provements in generating steam and in the apparatus employed therein.” 
—Petition recorded 31st March, 1859. 

819. WitttaM Epwarp Newton, Chancery-lane, London, “An improved 
process of facturing sulphate of lead, carbonate of lead, nitrate of 
—— and sulphate of soda.”—A communication from Samuel Cooper, 

ton, U.S. 


’ 
821, Wittiam Top, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
marine steam engines.”—Petitions recorded 1st April, 1859. 
839, WiLLiamM Brown and CHARLES NEALE May, Devizes, Wiltshire, “‘ Im- 
provements in hay-making machines.”—/etition recorded 4th April, 1859. 
849. GeorGE HASELTINE, Southampton-buildings, Holborn, London, “ Im- 
provements in sewing machines,” ~ Petition recorded 5th April, 1859. 

860. IsAaAc ADAMS, Masschusetts, U.S., ‘‘ An improved tubular chain cable 
guide for vessels’ bulwarks.”—A communication from Alfred §. Phillips, 
Boston, U.S.— Petition recorded 6th April, 1859. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Odice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week ending 
16th April, 1859. ~ 

2022, 3d. ; 2025, 7d. ; 2026, 7d. ; 2028, 3d. ; 2030, 3d. ; 2031, 10d. ; 2032, Sd.; 
2033, 3d. ; 2034, 9d.; 2035, 3d. ; 2036, 3d. ; 2037, 11d.; 2038, 1s. 4d. ; 2039, 
$d. ; 2040, 5d.; 2041, 3d. ; 2042, Gd. ; 2043, 3d, ; 2044, 6d. ; 2045, 6d. ; 2046, 
2s, 6d. ; 2047, 3d. ; 3048, 3d.; 2049, 3d. ; 2050, 6d. ; 2051, 3d. ; 2052, 1s. 1d. ; 
2053, 1s. 1d. ; 2054, 3d. ; 2055, 3d. ; 2056, 7d. ; 2057, 7d. ; 2058, 1s. 4d.; 2059, 
10d ; 2060, 3d. : 2061, 6d. ; 2062, 3d. ; 2063, 3d. ; 2064, 6d. ; 2065, 3d. ; 2066, 6d. ; 
2067, 3d. ; 2069, 10d. ; 2070, 3d. ; 2071, 3d. ; 2072, 6d. ; 2073, 3d.; 2074, 10d. ; 
2075, 6d.; 2076, 10d.; 2077, 3d. ; 2078, 3d. ; 2079, 9d.; 2080, 1s. ; 2081, 7d. ; 
2082; 1s. 4d.; 2083, 6d. ; 2084, 3d. ; 2085, 2s. 10d.; 2086, 11d. ; 2087, 10d. ; 
2088, 3d. ; 2089, 9d. ; 2090, 6d. ; 2092, 3d. ; 2003, 3d. ; 2096, 3d. ; 2101, 9d. 








*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ofice of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fized Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 

2253. J. B. Pascor and J. R. THoMas, Chacewater, Cornicall, ‘* Improvements 
in condensing and gassing smoke, which are applicable also to forcing and 
drawing water, propelling ships, and drawing and Jorcing air, to be worked 
with animal, water, steam, or air power.”—Dated 9th October, 1858. 

These improvements in condensing and gassing smoke, applicable also to 
propelling ships, &c., consist in drawing the air and smoke from any given 
distance to any given point, passing it through the machine, turning it into 
gas or into water ; if into water it is to be used as manure. In propelling 
ships the inventors take the water from the bows of the vessel, pass it 
through the machine, and discharge it at the stern in as large a column as 
may be required for any purpose, which column will act as a fulcrum, by 
which they can gain speed,—Not proceeded with, 

2259. J. BEATTIE, South Lambeth, ‘‘ Steam engines.” — Dated 11th October, 1858, 

The patentee constructs the fire-door or doors of the furnaces of steam 
engines with a tube of iron or other suitable metal of cylindrical or other 
form fixed therein, and projecting externally and internally beyond the 
water-space surfaces of the furnace, and he leaves another tube of iron or 
other suitable metal to slide telescopically in such first mentioned tube, the 
lower or bottom part of the sliding tube being cut away or perforated, so 
that the atmospheric air, which is admitted through openings in the door or 
otherwise, may, when the inner tube is pressed or moved forward into the 
furnace, pass and strike the solid end of such tube, and be deflected accord- 
ing to the inclination or form of such end, or escape through the perfora- 
tions in such tube on or over the fuel in the furnace; and he fits a tube of 
iron or other suitable metal of smaller diameter into the end of the sliding 
tube, and such smalier tube is allowed to shde through an aperture in the 
fire-door for the purpose, and so forma guide to the sliding tube. The air 
passes through the perforations in the smaller tube into the sliding one, 
which forms a chamber, and it thence passes as before mentioned ; and in 
some cases he has two or more of such smaller tubes arranged in a suitable 
manner. In some cases he has the inner end of the sliding tube constructed 
to move or work on a centre or hinge, so that its position may be varied as 
required. It will be seen that the above-mentioned arrangement may form 
part of or constitute the fire-door itself. In some cases he has also other 
openings besides the usual fire-doors, and of the same or other size, fitted 
with the above-mentioned arrangements, and which may be made to com- 
municate with each other or not, as may be desired ; and in some cases he 
has iron or other suitable tubes passing through holes in the shells of the 
furnaces, and to the ends of such tubes, which are in the furnaces, he has 
hollow heads of iron or other suitable material, of a spherical or other 
suitable form and capacity, with perfurations or inlets, so that the air which 
passes through the tube may be dispersed in different directions through 
such perforations or inlets, and such tubes may be arranged to slide in and 
out as required. In some cases he hes a chamber of iron or other suitable 
material, of cylindrical or other forma, with openings or perforations attached 
or tixed to the fire-door and sides o* the furnace, or either of them, so that 
the air may be heated in its passage. And the improvements also consist in 
having one or both the plates for boilers and furnaces of steam engines cut 
or shaped in such form that at such distance as may be desired there may be 
projecting pieces on one or both plates to overlap, and through which one 
or more rivets may be passed, in addition to the usual line of rivets, to hold 
the plates more firmly together than is done by the ordinary mode of rivet- 
ing ; or the edge of both plates may be straight and riveted in a particular 
way. 

2271. T. C. SHaw and F. H. Cooper, Hanley, Staffordshire, ‘* Construction 
and mode of working engines by the agency of air or gases in conjunction 
with electricity for vbtaining or producing motive power.” —Dated 12th 
October, 1858. 

According to this invention a reservoir is filled with condensed air, the 
condensation of the said air and its maint in a ce 1 state being 
effected by condensing pumps worked by the engine itself. The condensed 
air is permitted to pass from the reservoir in an intermittent stream to a 
reaction or other engine, which is put into operation by the expansion and 
escape of the condensed air, On its passage trom the reservoir to the engine, 
the air is exposed to an electrical discharge, whereby the elastic force of the 
air is much increased. The electricity by which the cond i air is operated 
upon is produced in the following manner :—A portion of the condensed air 
is permitted to pass through a chamber, in which water is introduced in a 
finely divided state. The condensed air is made to carry the suspended 
water particles through a series of fine jets, whereby electricity is generated, 
The air after passing from the said jets, passes over a series of fine points, 
which become electrically excited, but with electricity of an opposite ind to 
that of the jets. The said jets are connected to one end of a coil of copper 
wire surrounding a bar of soft iron, and the said points are connected with 
the other end of the said coil. By the passage of electricity through the 
said coil the iron bar in the axis of the said coil is made magnetic. Upon 
the said coil, which the patentee calls the primary coil, a second copper wire 
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apparatus commonly y electricians as a contact breaker 
is connected the coil, so as to rapidly close and interrupt the 


electrical circuit in the primary coil, by which means a series of induced 
electrical currents are gi ited in the dary coil. These its are 

i in the tube which conducts the condensed air from the reservoir 
to the engine, and the elastic force of the said condensed air is thereby 
increased. The action of the condensing pumps,’ valves, contact breaker, 
and other moving parts is effected from the shaft of the engine. 








Ciass 2,—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

2255. A. MinuER, Glasgow, “ Locomotive steam engines.” —A communication.— 

Dated 11th October, 1858. 

This invention relates to a simple and effective mechanical arrangement 
for varying the action of the blast-pipe of locomotive steam engines, so as to 
suit its effect to the varying kinds of work which the locomotives have to 
perform. In this arrangement the top of the combined blast-pipe taking 
the discharge steam from. both cylinders is fitted with an eccentrically dis- 

horizontal disc-plate to form the bearing surface for a rotary variable 

last chamber. This chamber is formed with four or other number of 
tapered or conical blast thoroughfares disposed annularly round the centre 
on which the chamber rotates. . It is set upon a vertical stud-centre varied 
in the centre of the fixed disc-plate beneath. Each blast thoroughfare in 
this chamber is of the same diameter at its lower wider end, but each tapers 
to a different smaller diameter at the top where the steam escapes. The 
rotary blast-chamber is fitted on its lower side with a toothed spur-wheel 
gearing with a corresponding spur-wheel fast on the lower end of a vertical 
shaft passing down through the smoke-box. The upper end of this shaft 
is connected by bevel gearing with the front end of a horizontal shaft, 
which is carried in bearings on the barrel of the boiler running back to the 
engine-driver’s platform, where a winch handle is attached for turning it. 
With this arrangement the driver can, at any time, bring any one of the 
blast passages in the rotary chamber directly over the blast-pipe beneath, so 
as at once to suit the blast to the actual work which the engine has to do. 
The blast passages are arranged in regular gradations of diameter at the 
top, so that the driver can pass from one to another until he arrives at the 
size he requires. The bottom diameters of the passages are all somewhat 
larger in diameter than that of the blast-pipe beneath, so that the escaping 
steam may have a free escape into the passage above without a tendency to 
lateral escape at the disc surface. The stationary disc of the blast-pipe may 
have passages through it to correspond with the unengaged passages in the 
rotary chamber, and thus allow of draught thoroughfares through the un- 
engaged passages, and prevent any retardation of the flue draught. This 
arrangement presents peculiar facilities for the driver’s adjustment of his 
blast to suit inclines, variable loads, fuel, and other circumstances. 

2258. J. Saxsy, Brighton, Sussex, ** Working signals on railways.”—Dated 
11th October, 1858. 

This invention consists of apparatus for the working of signals on rail- 
ways by means of the engine or vehicles passing, so that independent of any 
signalman the signal shall indicate danger when an engine or train has passed, 
and remain so until taken off by the signalman at the junction or station as 

* the case may be. The engine wheel in passing is made to depress a lever 

placed at the outside of the rail, which lever working on a centre, and at the 

same time rising at the other end, disengages a sliding bar which governs 
machinery for adjusting the lamps and signals to the position for showin 

danger, when it becomes fixed until relieved by a lever and chain pce | 
with the signal-box. When the signal is given as mentioned the same lever 
and chain cause a bell to ring in the signal-box, and the position of the bell- 
crank shows the signalman the corresponding position of signals and lamp, 
and by an arrangement of the mechanism the same lever and chain can be 
used by the signalman to put on the signal or relieve it. By a further 
arrangement, the chain spoken of as passing to the signal-box is connected 
by mechanism so arranged that if the signal is given for “all right,” for the 
main line, it is rendered imperative for the distant signal for the branch line 
or sidings to be set at danger, and vice versa. The distant signal can be so 
connected with the siding or station signals, and also with the points, as to 
make it impossible for the signalman to give a contradictory signal, or to 
hold over the wrong points. Although the inventor considers the use of his 

—— of permanent importance at junctions, he proposes to use it also at 

sidings and at stations. Another part of his improvement consists in the 

use of discs of metal or any suitable material for the sigaals at junctions, 
instead of semaphore signals, in connection with his signal apparatus as de- 
scribed in his patent, No. 1479, dated 24th June, 1856.—Not proceeded with. 

2274. G. Bravon, Bathpool, Somersetshire, “ Ships, boats, rats, dc.” —Dated 
12th October, 1858. 

This invention has for its object, First, the construction of ships, boats, 
rafts and other vessels with an outer jacket or casing surrounding them, 
and open at the extremities, or with double sides, and with space between 
large enough to admit the wave or flow of the water or air displaced by the 
forward or progressing end of a body in motion, orits bow-propeller, and to pass 
freely to the after or stern end thereof, and to fill the space vacated by the 
receding end or stern; and so that the sucking created by the partial 
vacuum at the stern will be counteracted, as also the resisting tail-water, 
and so that the flow or wave created by a bow-propeller when revolving, or 
by the bow when sailing or steaming, will pass freely into this casing at the 
fore end, and be released thereby from the superincumbent pressure of the 
fluid medium by which the vessel is supported, which will be little, if at all, 
agitated thereby. Secondly, the invention consists in casting, or otherwise 
forming, the lower parts of vessels, including the patentee’s conical bow- 
propeller, patented 2ist Dec., 1852, in sections or parts, in moulds, and 
putting the same together by tap-joints, bolts, and nuts. Thirdly, the inven- 
tion consists in a boom or tail propeller for steering and propelling, and 
by its action keeping back the wake-water from following the vessel. 
Fourthly, the invention consists in constructing vessels with turntables for 
receiving masts with fixed yards, and working the same by gear-work instead 
of by braces, and hauling the sails out laterally instead of vertically. Fifthly, 
the invention consists in constructing the tubular bottomed vessels patented 
by the present patentee 2Ist Dec., 1852, with a moveable crane or derrick, 
which the patentee raises or lowers between the sides or tubular bottom so 
as to project below the vessel to prevent the cables from injurimg the 
conical bows or spiral propellers thereon when the vessel is at anchor. 
Sixthly, the invention consists in constructing tubular vessels with conical 
bows, according to the patent aforesaid, for sailing with one extremity and 
steaming with the other extremity, or for sailing and steaming with either 
end as the case may be. Seventhly, the invention consists in constructing 
tubular bottomed vessels with openings at the sides above or upon pillars 
standing upon the tubular bottomed vessels, so that the waves may break 
through laterally. 

75. J. A. Gasset, Paris, “ Railway brakes.” —Dated 13th October, 1858. 

This invention consists in constructing railway brakes, and apparatus for 
working the same, in such manner that the brakes may be applied to every 
carriage throughout the train by means of rods, worked from either or 
both ends of a train, and connected between the adjacent carriages by means 
of two X levers, which cross each other, and are united at the centre by a 
pin or stud, around which, as a centre, they are free to move. These levers 
permit of the distances between the carriages being increased or diminished 
within reasonable limits without interfering with the action of the brakes. 
At or near the middle of each the connecting rods are united in pairs to a 
cross lever, which turns about a pin or stud at its centre, and which, upon 
being drawn in one direction, moves two bars or springs, to the ends of 
which the brake-blocks are attached, and thereby presses the blocks against 
the wheels. While being drawn in the reverse direction the lever moves the 
springs or bars in such manner as to release the brake-blocks. The rods 
which work the brakes act in a zig-zag direction throughout the train, that 
is to say, the motion of the rod, say on the left side of one carriage, will, 
through the X lever, communicate motion to the rod on the right side of 
the next carriage, and so on in succession. 

2276. H. W. and G. CuTnpertson, Monkwearmouth, Durhain, “ Lever pur- 
chases for ships’ windlasses, pumps, and other similar purposes.”—Dated 
12th October, 1858. 

The inventors employ two short horizontal shafts one above the other, 
the ends whereof work in suitable bearings mounted on the top of the 
* pall-bit.” On and about the centre of these shafts are placed two pinions 
working one in the other, and by the side of these pinions are fixed (also on 
the shafts) two cross heads; that on the upper shaft is hollow for the in- 
sertion of the lower handles, the lower one being solid and jointed or 
pinned at each end on to two vertical connecting rods by the side of the 
pall-bit. Thus it will appear that as the power is applied to the handle and 
raised at one end, the reverse end of the lower cross on is also raised, and 
vice versa. By this means they are enabled to increase the power four or 
five times more than by lever purchases heretofore used.—Not proceeded 
with. 

2284. J. Brany, and J. Bray, jun., Newington-causeway, “ Wheels and 
wheeled carriages to be propelled by steam, horse, or other power, and 
apparatus Jor retarding the same.” —Dated 13th October, 1858. 

The first part of this invention relates to the construction of wheels, 





assembled together in the form of a wheel, the grain throughout the whole 

will be from the centre to the circumference or parallel to radial lines. The 

blocks may if required be made to abut inst a central cast iron box to 
receive the axle, or such box may be al dispensed with. The blocks 
must be connected together laterally by straps and rivets or other suitable 
contrivances, so as to form one solid mass, with the endway of the grain 
always presented as a rubbing surface. By thus arranging the blocks with 
the grain always in the same relative position to the axle, not only is in- 

strength and resistance to wear obtained, but there is no 
liability of the wheel getting out of shape from varying or unequal shrink- 
ing. is latter advantage yf be also obtained by arranging the blocks 
of wood in such a manner that the line of the grain may always be parallel 
to a tangent, or chord of the circumference with the endway of the grain 
of each block abutting against the endway of the grain of the contiguous 
blocks, The second part of the invention relates to a novel or improved 
mode of mounting wheel carriages, and of adapting thereto a portable rail- 
way which will admit of the carriage being propelled over rough, uneven, 
or soft ground with facility. Another improvement in carriages consists in 
coating or covering the springs of carriages with gutta-percha, india-rubber, 
or some other analogous elastic or flexible waterproof material, for the 

- s of preventing water or damp from the atmosphere getting into or 

tween the plates of the springs, and causing them to oxidate. The last 

@art of the invention relates to the means of retarding the progress of 

carriages, and consists in adapting to some convenient part of the axle-tree 

or framing of the carriage, near the nave of the wheel, a drop lever or bar 
with a kind of shoe, or solid bent-up end or crank piece, which will be 
allowed to act on the periphery of the wheel. 

2287. L. CowkLn, Adidlphi, ‘* Apparel affording the means for preserving life 
at sea, and to prevent accidents to persons casually immersed in water.”— 
Dated 14th October, 1858. 

According to this invention the coat, cloak, jacket, vest, or trousers, or 
other external clothing is to be made of double or doubled or folded water- 
proof material, or the ordinary material lined with such manufactured 
waterproof material, in such a manner that the same may be inflated by the 
wearer by his blowing through an aperture having a spring valve therein, 
or other like known means, so as to afford the most simple and ready means 
for use in cases of danger from immersion in the water, and the said or like 
articles of clothing may be provided with pockets or other like receptacles 
and arrangements for holding or securing provisions or property. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


2238. J. Mircuet,, H. Mircnen., and T. Exetann, Bradford, Yorkshire, 
* Apparatus employed in spinning.” —Dated 8th October, 1858. 

This invention relates, Firstly, to spinning mottled yarns, or yarns com- 
posed of two colours, made by combining two rovings of different colours, 
which are drawn simultaneously, and spun together. And in order that the 
proportions of such colours may be varied, that is, to have one colour to 
preponderate over the other and still have the rovings from which they are 
made or spun of equal thickness, the patentees employ an additional pair of 
“back rollers,” each pair being driven or operated independently of the 
other pair, which, by means of change gear, ‘hey can vary in relative speeds, 
thus giving a slow motion to one pair and a quick motion to the other in 
proportion as they require the colours to vary, or one preponderate over the 
other, both rovings being drawn by the same pair of front or drawing 
rollers. They consequently obtain two different draughts, or a separate 
draught on each roving, and are thereby enabled to vary the proportions or 
relative quantities of each colour in the yarns as may be required without 
having first to prepare different or unequal thicknesses of roving for such 
purpose. Secondly, the invention relates to means of combining long and 
short wools or other fibrous substances in the same yarn, and consists in 
having the framing or stands which carry the aforesaid two pairs of back 
rollers so constructed and arranged, and capable of adjustment, that each 
pair can be set or adjusted to the particular length of staple or length of 
fibre of each sort or substance, whereby they are enabled to combine long 
and short wools, or short wool with mohair or alpaca in the same yarn, and 
also make various other combinations of different fibrous substances. 

2252. W. Crorts, Nottingham, “* Manufacture of fabrics by bobbin-net or 
twist-lace machinery.” — Dated 9th October, 1858. 

These improvements relate, Firstly, to so combining transverse weft 
threads, working from selvage to selvage, with longitudinal bobbin and 
warp threads in bobbin-net or twist-lace machinery that strips or stripes of 
lace or other weavings may be made side by side longitudinally of the fabric. 
This the patentee effects by the omission of some of the bobbin and warp 
threads in series at intervals, leaving series of the bobbin and warp threads 
to form stripes, strips, or breadths, which are simply held together in the 
weaving by the transverse or horizontal weft threads. Such fabrics may be 
used as piece goods, or may be divided or cut into ribbons, strips, or other 
breadths, Or strips or breadths having fringed or serrated edges may be 
obtained by dividing or cutting through or across the transverse weft 
threads between the longitudinal strips or stripes. These longitudinal 
stripes or strips may be produced at equal or unequal distances apart across 
the width of the fabric, and the pillars or meshes of such fabrics may also 
be at equal or unequal distances, according to the varied effects desired to 
be produced. Or the pillars may, when connected with horizontal weft 
threads working from selvage to selvage, be causedto diverge, and be joined 
together to make net or close figures or plaited fabrics. He also forms such 
fabric with the meshes or open work longitudinally thereof, and side by 
side, of different form or character at equal or different distances apart, 
capable of forming cheeks in combination with transverse weaving threads 
working from selvage to selvage of the fabric. Also the improvements 
relate to forming fabric of the kind referred to with the pattern or figure of 
a zig-zag or angular character, the pillars or meshes being bent serpentine, 
zig-zag or angular by the bobbin and warp threads forming such pillars or 
fabrics whilst twisting with each other, being caused to travel or traverse 
out of their ordinary straight lines or courses, and being held together 
where desired by passing through other warp threads. 


2256. J. Honroyp, Leeds, ** Knives used for shearing wollen cloths.”—Dated 
11th Octoher, 1858. 

This invention consists in grooving, indenting, or incising the spiral 
cutting knives, or the fixed blade, or both, used in cloth shearing machines, 
so as to produce a serrated cutting edge thereon, in contradistinction to the 
plain or straight cutting edge hitherto invariably used, and without refer- 
ence to the form, number, or arrangement of such grooves, indentations, or 
jncisions, nor to the particular means by which the same may be produced, 
2260. R. Cowen, jun., Nottingham, ** Dressing lace or other Jabrics made of 

silk, cotton, or other material, and in apparatus employed therein.” — Dated 
11th October, 1858. 

The inventor winds, if convenient to do so, the lace or other fabric upon 
a roller, so as to conduct the same on to an apparatus which is so adapted as 
to stretch it any required width when it receives the dressing ; from thence 
he conducts it through a hot chamber at such speed that from the time that 
the lace or other fabric entered in a wet or glutinous state, it shall, without 
friction or pressure being applied, come out perfectly dry, and in such a 
similar state as lace, silks, or other fabrics do when they are dressed or got up 
in the ordinary way. There is also in this invention an apparatus for steam- 
ing the lace or other goods previously to entering the hot air chamber, so as 
to clear the fabric, if necessary.— Not proceeded with, 

2285. J. C. OLLEKRENSHAW, Manchester, “ Cotton gins.”—A communication.— 
Dated 14th October, 1858. 

The object of this present invention is to increase the capacity of the 
“ roller gin,” and the improvement consists in the employment or use of a 
feeder or plate of suitable width bearing and working on centres below, and 
extending upward nearly to the line of contact of the two rollers, the upper 
end of the plate having a small curved ledge upon it armed at its front edge 
with teeth, and having a vibrating motion towards and from the bite of the 
roller, for the purpose of detaching the seeds from the cotton and also 
assisting or feeding the cotton to the bite of the rollers. This invention 
further consists in using in connection with the feeder plate a plate or comb 
provided with teeth, and having an endwise or lateral motion outside of and 
just below the bite of the rollers, together with the motion forward and 
back in common with the feed-plate by which the reeds are rippled, cut, 
and thrown off from tht cotton as fast as the cotton is stripped from them 
by the action of the rollers and ledge on the feeder-plate. 

2286. H. Lippie and J. Bootn, Tonge, Lancashire, ** Apparatus for polishing 
and finishing yorns or threads.”— Dated \4th October, 1-58 

These improvements are designed for polishing and finishing yarns in the 
hank, and are so arranged as to admit of two hanks being polished 
simultaneously. The apparatus consists in a cylinder secured upon a shaft 
mounted in the centre of a suitable framing, having its periphery clothed 
with fibre or other elastic substance, and segments or tubes of india-rubber 
forming a series of ‘* beaters,” which may also be composed of cloth and 
leather according to the kind of yarn to be operated upon. Upon each side 
of this composite cylinder, the “ hanks” of yarn are distended in a vertical 
position, between two pairs of rollers which are provided with a suitable 
arrangement of screw and bevel gearing for stretching or distending the 





which are intended to support or carry heavy weights, or to resist concussion 
and the great wear aid tear to which such wheels are subjected in the | 
crowded thoroughfares of populous towns and cities. The first improve- 

ment in wheels relates to a novel mode of constructing them of solid blocks 
of wood, so arranged and connected together as to be of great strength, 
such as will be required for gun or other carriages or railway trucks. The | 
next improvement under the head of the invention relates to an improved | 
construction of cast iron nave for wheels. The first improvement consists | 
in constructing the wheel in sections composed of blocks of wood, havin; 
the grain running all in the same direction, so that when the blocks are all 





yarn ; the cylinder is driven by means of a band and pulley upon its shaft, 
and motion is transmitted to the yarn pulleys by a worm and worm wheel 
in connection with a train of spur and bevel gearing, which is so arranged 
that either one side of the machine or the other may be thrown out of gear 
by means of a lever and catch to remove the finished yarn without stopping 
the machine. The cylinder is to be driven at about 400 revolutions per 
tmainute, the high speed causing the cylinder to act asa fan and to dry the 
yarn, so as to dispense with the necessity of drying by steam, and the rapid 
action of the bearers upon the yarn effects the desired object of polishing 
and finishing.—Not proceeded with, 


\CLass 4.—AGRICULTURE. 
Including Agricultural am, = Implements, Flour 
2241. W. A. MUNN, Feversham, Kent, « Horse-hoes."=— Dated 8th October, 


1858. 
This invention consists of an ue for thinning young growing crops 
by means of rotary knives, cleansing them from insects, and destroying such 
insects by means of rotary brushes and rollers combined with an ordinary 
horse-hoe, and which admits of the said several processes of thinning, 
cleansing, and ordinary hoeing being carried on simultaneously or separately. 
The invention is particularly applicable to the cultivation of turnips. 

2261. J. L. Hancock and F, L. Hancock, Pentonville, London, “ Tiling, 

breaking up or pulverising land, &c."—Dated 11th October, 1858. 

This invention consists in constructing implements in which the tools 
employed are made to act gradually upon the land, so that each tool acting 
upon small portions of the soil, and each acting upon a separate portion, @ 
great quantity is efficiently acted upon with much ter ease than if one 
tool only acted upon a quantity of soil equal to that moved by the several 
tools here employed.’ “I'o an ordinary beam the patentees connect a frame, 
and to this frame or beam they connect two, three, or more sets of knives 
or cutters, each set ‘being made to cut and act upon the soil at a depth, say, 
of 2 in. greater than that set immediately in front of it ; thus the first knife 
acts upon a depth of 2 in. of earth, the second upon 2 in. below that acted 
upon by the first, and the third upon 2 in, below that acted upon by the 
second ; thus 6 in. of earth will be moved and broken, To the beam behind 
the knives they connect an adjustable mould board or turn furrow, which 
may be set to turn a furrow of from 1 in, in depth to as many inches deep 
as the knives have broken.. In front of the series of knives they fit a disc 
coulter. For the dividing and pulverising of the land they sometimes use 
vertical knives, which are so set as to come into action one after the other; 
and they set them at about 2 in. from each other laterally. The implements 
may be drawn by horse, steam, or other suitable power. For sowing seeds 
they form an implement with two or more depositors, which are so regulated 
as not to allow of more seeds being deposited from the whole number of 
depositors than now takes place from every single depositor as now con- 
structed. For sowing turnip seeds this implement wiil be found highly 
useful, as the plants instead of coming up in one thick row, rendering their 
subsequent weeding out difficult, will come in three or four rows, from which 
the requisite number may be readily thinned out without damage to the 
roots of the plants to be left. For thinning out turnips and other crops, 
the implement carries a series of revolving discs, and between every two 
dises in the series they fit a knife or cutter. By means of this implement 
the plants may be removed from ‘the drills, while the revolving discs will 
prevent the knives frem cutting or dragging the roots of those plants which 
are to remain. 

2279. H. Parker, Seldmere Castle, Yorkshire, ‘* Apparatus for the cultivation 
of land and other agricultural operations.” —Dated 13th October, 1858. 

The peculiarity of this improved apparatus consists in the employment of 
a portable steam-engine supported or carried by two cylinders or sets of 
roliers, composed by prefereuce of any number of short rollers revolving 
separately on circular axes, ‘Che one set of rollers is placed at or near to 
the front part of the machine for the purpose of guiding or steering, and 
the other set of rollers, which are hereinafter termed “* cultivators,” are 
placed towards or near the after part of the machine behind the centre of 
gravity, and perform the several functions of supporting the greater part of 
the weight of the apparatus, propelling it forward, anu of simultaneously 
forking, breaking, and pulverising the soil as it passes over the surface of 
the land to be operated upon, hither or both sets of rollers may be com- 
posed of any number of rims or short lengths of any required width, or with 
any suitable distance between each rim, and may be furnished at the peri- 
phery with a series of tines, forks, or spades, or other suitable cultivating 
instruments. In order to render the macuine locomotive or self-moving 
during the process of cultivation, or when travelling from one locality to 
another, a rotary motion is imparted to the outer rim or roller at each end 
of the after or cultivating cylinder, or set of rollers, by means of suitable 
intermediate gearing, driven from the crank shaft of the engine and con- 
nected in such & manner that one or both of such outer rims or rollers can 
be put in or out of gear with the engine or reversed, or driven backward or 
forward at pleasure, It will thus be obvious that, as the two outer rims or 
rollers are turned or rotated by the power of the engine, the inner or 
remaining portion of the series of rims composing the cultivating cylinder 
will revolve and progress simultaneously, and the tines or teeth fixed on the 
periphery will litt up, break up, and pulverise the soil as they pass through 
in revoiving, Whilst at the same time the greater part of the weight is borne 
by the cultivating cylinder, and the whole machine propelled forward at a 
rate corresponding to the rotary speed of the digging instruments secured 
to the circumference of the cylinder or rollers. 





Ciass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 


2237. T. WALLER, R stclig’, * Stoves and fire-places for the prevention of smoke 
and the better ventilation of apartments,’’—Dated 8th October, 1858. 

This invention consists of admitting streams of atmospheric air through 
slots or apertures formed in the sides or backs of stoves or fire-grates just 
above the incandescent fuel, and of constructing the sides of the grates or 
stoves so that the rising smoke shall be caused to impinge thereon, and be 
intermixed with atmospheric air, whereby most of the pruducts of combus- 
tion will be converted into flame, and the production of opaque smoke be 
prevented,—Not proceeded with, 

2266. T. RippEL., Old Ford, ** Arrangement for sustaining window sashes and 
sliding panels,” —Dated 11th October, 1858. 

This invention relates to a novel mode of supporting window sashes aad 
sliding panels at any required elevation in their frames, the object being to 
avoid the use of cords, pulleys, and counter weights, where these are 
admissible ; and where they are not admissible, as in railway carriages, to 
provide an efficient substitute for the metallic supporting springs at present 
employed to keep the windows wholly or partially closed, To this end the 
patentee avails himself of the elastic pressure of vulcanised india-rubber for 
maintaining sufficient friction of contact between the sash or panel and the 
frame, to ensure the retention of the latter at any desired position, and also 
to keep it from rattling in the grooves of the frame. 

2272. W. JounsTon and W. Ross, Glasgow, “ Waterclosets and taps or 
valves.” —Dated 12th October, 1858. 

This invention comprises various improvements in the valvular mecha- 
nism of waterclosets and m taps or valves, the whole having reference to 
improved modes or means of controlling or regulating the passage or flow of 
fluids, The invention cannot be described without reference to the drawings, 





Ciass 6,—FIRE-ARMS., 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or Jor Defences, Gun Carriages, §c. 
2235. J. Leetcn, Margaret-street, Cavendish-square, “ Fire-arme.”—Dated 6th 
October, 1858. 

The inventor constructs the barrel and breech of the gun much in the 
ordinary way, except that the back end of the breech is bored entirely 
through, the back being closed by a cylindrical metal plug larger in diameter 
than the bore, placed with its axis at right angles with the barrel of the gun. 
The upper side of the plug has a channel grooved through it to allow the 
charge to be inserted through the back end of the breech, when, by turning 
the plug a quarter round, the cylindrical surface of the plug is presented to 
and closes the back end of the breech. Its action somewhat resembles that 
of a common water-tap. The connection of the barrel with the breech not 
being disturbed, a gun so constructed may be used indiscriminately either 
as a muzzle or a breech-loading fire-arm.— Not proceeded with, 

2236. E. V. Rirpingite, Chorlton-upon-Medlock, Manchester, “ Fire-arms and 
artillery.” —Dated 8th October, 1358. 

First, this invention consists in a modification or change in the construc- 
tion of the scire or tumbler of the gun-lock—that is to say, in the depth and 
elongation of this said member of the lock, by which an extra quantity of 
metal is provided, and left for the express purpose of admitting the filing 
out, and constructing upon the lower edge of the scire a projecting block 
or catch. This block or catch is of such an elevation as to catch or arrest 
the scire point as the scire revolves in the descent of the cock or hammer of 
the lock, By the scire point being thus caught by the said projecting 
block, the cock is held suspended, but without coming in contact with the 
cap upon the nipple, and in such @ manner as at once to protect it from 
falling or being brushed off, and to save it from the consequences of a fall 
by which it may be accidentally exploded. Secondly, the invention consists 
in the construction of the gun-barrel—viz., in a slight enlargement of the 
bore at the muzzle; of a projection or shoulder on the lower portion of the 
barrel—viz., at the breech. The object of the one is to obtain a spread or 
diverging of the charge, the object of the other a result in expanding the 
compound bullet or mass of slugs. Thirdly, this bullet or mass of slugs is 
made up of five parts, which are intended to separate and to upon 
the discharge of the gun. The charge or cartridge made up of the com- 
pound mass of leaden slugs, powder, and percussion cap or disc, is inserted 
at the muzzle and let fall down the barrel. On arriving at the shoulder the 
butt of the gun is struck upon the ground, and the lower buliet or slug of 
the mass wedging into the rest expands them, so as to fit the bore of the 
barrel. Fourthly, the invention consists in the application of this com- 
pound bullet or charge to cannon or artillery. e invention cannot be 
fully described without reference to the drawings. 

} 2243. See Class 9, 
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2246. E. Bircuiey, Worcester, “ Sone. "Dated 8th October, 1858, 

This invention relates to a method shot, and blank 
cartridges, sufficiently strong to permit of their being carried and handled 
without liability to injury, yet admit of their giving way or bursting 
under the pressure of the thumb A» finger of the sportsman or soldier wheu 
the discharge of the powder from the case into the barrel of the gun is re- 
quired to be effected. To attain this end the patentee employs in the 
construction of the powder chamber two different qualities of fabric, which 
shall have the one the property of comparative tenacity or strength, and the 
other of weakness or fragility. These substances are so arranged as to 
give strength to the cartridge, and yet permit of its readily Molding to 


pressure 
2269. J. F. Swixsvrn, Birmingham, — Dated 12th October, 
1 


“ Fire-arms.” 
58. 

This invention relates to double barrelled rifles, or other double barrelled 
smalj arms, and consists in employing a band or clip for connecting the 
barrels to the stock, instead of the loop and bolt hitherto employed, whereby 
the oo ed of heating the barrels for the purpose of fixing on the loops is 
obvi 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2240. A. Nicnonus, Manchester, and T. Waker, Birmingham, ‘ 
hook, catch, or fasteniny.” — Dated 8th October, 1858. 

This invention consists in so shaping and arranging one piece of metal 
(say, steel) to act as a spring when doubled or bent about the middle, and 

ving the one end so formed as to lap slightly over the other, and thereby 
making or forming a spring-hook, catch, or fastening, which improved 
fastening is more particular]; applicable asa spring-hook and eye when com- 
bined or employed in securing or fastening wearing apparel. 
2822. A. G. Brappy, Reading, Berkshire, “ Collars und ties.’ 

October, 1858. 

This invention consists in combining a collar with a tie, scarf, ribbon, bow, 
or other like article of dress, in such manner that the two tog. ther shall 
form one article of dress complete in itself. The collar and tie (or other like 
article) may either be both of the same or of two or more different materials, 
and the materials employed may be linens, silks, ginghams, or any other 
suitable fabric or fabrics. The form of both the collar and tie, or other article, 
may be of any suitable kind.—Not proceeded with, 


* Spring- 








"— Dated 13th 


Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials. Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
te ‘Pottery, Cements, Paint, Paper, Marures, §c. 


2242. T, Roexrts and J. Daur, Manchester, ‘‘ Obtaining salts of soda and 
aa alkalies.” — Dated 8th October, 1858, 

This invention consists of an improved method for producing nitrate, 
arseniate, and stannate of soda or potash or other alkalies And the process 
for producing nitrites of the alkalies consists in passing the nitrogenous 
gases evolved in the manufacture of arsenic acid from nitric acid and 
arsenious acid, and this the patentees effect by pouring upon arsenious 
acid (contained in a suitable vessel) a quantity of nitric acid, sufficient to 
convert the arsenious acid into arsenic acid. The evolved nitrogenous gases 
are made to pass into the alkalies or their carbonates, but they prefer to 
use the alkalies in the caustic state. The vessel containing the alkalies is 
provided with agitators, so as more effectually to mingle the nitrogenous 
gases with the alkaline solution ; or they pass the nitrozenous gases into a 
tower, through which is made to flow the alkalies in question, whereby they 
produce nitrates of the alkalies employed ; or they produce nitrites of the 
alkalies in the manner following :—Nitrate of soda or potash mixed in the 
proportion of two equivalents of chloride, one equivalent of nitrate, and 
three equivalents of sulphuric acid, whereby they obtain a sulphate of the 
alkali employed, and there is evolved nitrous gas and chlorine. These 
mixed gases are conducted into a solution of sulphuric acid of the density 
of 1°50, or thereabouts. The nitrous gases (as is well known) are absorbed 
by the solution of sulphuric acid, whilst the chlorine, not being absorbed, 
passes out, and may be combined with lime for the production of 
chloride of lime. The solution of nitrous gas in the sulphuric 
acid is now liberated by the dilution of sulphuric acid with a quan- 
tity of water, whereby the whole of the contained nitrogenous gases 
are liberated and conducted into a solution of the alkali employed for the 
production of the nitrite. The diluted solution of sulphuric acid may be 
now concentrated and again used for the purpose of another operation. 
They also produce nitrite of soda or other alkalies, by passing the waste 
nitrogenous gases (arising from other sources of chemic: al manufactur 
the manufacture of picric acid, or in the oxidation of the proto-sulphates of 
iron, by means of nitric acid) into solutions of the alkalies. Their improve- 
ments further consists in a method for producing arseniates of soda, potash, 
or other alkalies, and this they effect in the manner following :—They tak« 
chloide of sodium, chloride of potassium, or chloride of ammonium in a 
suitable vessel (and the vessels they use are such as are well known to 
manufacturing chemists for the production of nitric or muriatic acid), and 
add to any such chloride so much arsenic acid in solution as shal! be suffi- 
cient to decompose these chlorides, whereby they obtain arseniates of the 
alkalies employed and solutions of muriatic acid ; or they take nitrates of 
the alkalies, whereby they obtain arseniates of the alkalies and liberated 
nitric acid. Or they obtain arseniate of ammonia by using arsenic acid for 
the purpose of the purification of coal gas from ammonia ; or they use crude 
gas liquor, to which they add so much of a solution of arsenic acid as shall 
be sufficient to form such arseniate of ammonia as shall be required. Their 
improvements further consist in a method for obtaining the salt known as 
stannate of soda, and this they obtain in the manner following :—They take 
metailic tin, to which they add a solution of caustic potash or soda. These 
are brought up to the boiling point in an iron vessel. They now add so 
much nitrite of soda as shall be sufficient to effect the solution of the tin. 
The metallic tin is rapidly oxidised by the decomposition of the nitrite 
employed, whereby is produced stannic acid and ammonia. The ammonia 
is collected or conducted into arsenic acid, and the stannic acid combining 
with the soda or other alkali, produces Stannate of such a alies. The 
proportions in use are such as shall furnish one equivale stannic 
acid to one equivalent of alkali, and sufficient nitrate as shall be 
required for the comp!ete oxidation of the tin. They also produce stannates 
of the alkalies by boiling waste tin plates (commonly known as scrap-tin) 
with a mixture of a nitrite of an alkali and free alkalies, whereby the whole 














of the metallic tin is removed from the scrap-tin and converted into a 

stannate of the alkali employed. 

2243. C. W. Lancaster, New Bond-strect, London, “ Metal or metallic alloy 
especially udapted to the manufacture of Jirearms and ordnance.” —Dated 





8th October, 1853. 

This metallic alloy is composed of copper and aluminium in or 
proportions of 90 parts of copper to 10 parts of aluminium. 

2247. F. W. Geraarn, Titchborne-strect, Haymarket, ** 
minium and sodium "—Dated Sth October, 1853. 

The patentee proposes to use as etofore the double chloride of sodium 
and aluminium, or the double fluoride of sodium and aluminium khuown as 
cryolite, or both of these substances combined. ‘These substances, when 
subjected to furnace heat in presence of the p roper equivalent of sodium 
for ensuring the separation or extraction of the alumini um in a metallic 
form, is covered with a layer of fused chloride of s un, or of a mixture 
of this substance and eryolite, or of the slag or scoria resulting after alu- 
minium has been extracted, and thus prevent the destruction by ignition of 
sodium, and consequently obtain a greater quantity of aluminium. In 
carrying out this part of the invention he employs a reverberatory furnace 
having two hearths one above the other, or two reverberatory furnaces or 
crucibles, one higher than the other, which communicate by means of an 
iron pipe or discharging passage In the lower furnace or erucibk he places 
the mixed compound which is to be heated for the production of aluminium, 
and in the upper furnace he laces the chloride of sodium or other material 
which is to form the covering for the mixed compound in the lower furnace 
or crucible. He then runs it over the heated lower furnace or crucibie in 
such quantity that it will completely cover the substance placed therein. 
The furnace or crucible is then kept at the proper heat until the contents 
are melted ; it is then well stirred and drawn off. After the extraction of 
aluminium from cryolite the residuum will be fluoride and chloride of 
sodium, the latter having been added as a flux. He first removes the 
chloride of sodium, and then pounds the fluoride of sodium, and boils it 
with milk of lime until it is decomposed, after which he separates the 
caustic soda from the fluoride of calcium, and heats it in the well known 
way for recovering sodium. He desires it to be understood that he claims 
the process of pouring the melted substance in the upper furnace or crucible 
over the contents in the heated lower crucible or furnace, by which means 
a greater quantity of metal can be obtained. 


about the 





Manufacture of alu- 







































Ciass 9.—ELECTRICITY, 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Electrical z Apparatus, Galvanic Batteries, &e. 

2239. R. SeaRLe, Woodford Wells, Essex, 
laying submarine and other telegr. phic 
October, 1858. 

This invention consists, First, in the application of caoutchouc or india- 


rubber, what is commonly called vulcanised india- rubber, however com- 
pounded, wood, cork, or cork wood, for the purpose of insulating or cover- 


** Insulating and preserving and 


wires or cables, ” — Dated Sth 





ing an =A dig tecting the insulator of submarine and other telegraphic wires 
ly, in the application of the before-mentioned substances, 
- a - them, for the purpose of reducing the specific gravity of submarine 


telegraphic wires or cables. Thirdly, in the application of the )efore-men- 

tioned substances, or any of them, as buoys, for the purpose of sinking or 

sustaining submarine telegraphic wires or cables. And, Fourthly, in the 
tubes d of metallic wire, whether spiral or otherwise, 

in cov ering ok protecting submarine or other ‘telegraphic wires or cables.— 

Not proceeded with. 

2245. J. T. Suir, Gray’s-inn, “ Electric cables.” —Dated 8th October, 1858. 

This invention consists in the employment or application of a corrugated 
metallic tube as the conductor for the passage of the electric current, such 

corrugation being either in cted i tations directly transverse to 
the axis of the tube, or in helical cenvolations of one or more helices.— Not 
proceeded with. 
2250. J. TatLock, Flookersbrook, near Chester, 
9th October, 1858. 

Instead of employing the earth or water for half the conductor, which is 
commonly termed the earth circuit, the inventor employs two metallic con- 
ductors or wires, which he separately inclosesand surrounds with gutta-percha 
or other insulating material, so that these conductors are insulated from the 
surrounding earth or water, and as a matter of course from each other. 
The Second part of his improvements relates to electric telegraph indicators, 
or instruments, and is designed for the purpose of better developing the 
power of the electric circuit. Instead of taking one continuous wire from 
the conducting wire, and forming the coil (which. passes over the magnetised 
needle in the ordinary needle tele yraph), he takes two wire, each from the 
conducting wire, and laps one over each side of the magnetised needle, leaving 
room for the needle to oscillate inside the coil. By so doing the coil is in 
two halves. He also in some cases (where from the strength ‘and nature of 
the current it may be found advantageous so to do) employs two or mure 
coils, placed behind each other, and in that case takes four wires from the 
conducting wire to form the two coils, and so on in proportion to the 
number of coils. Three or more magnetised needles may be employed 
namely, one within each coil, and one before and one behind each co 1, all 
such needles being fixed on one axle. ‘The Third part of the improvements 
relates to those cases where it may be found desirable to telegraph by trans- 
mitting the electric current always along the same conductor, and allowing 
it to return along the other conductor, whether insulated or not. In this 

case he uses three batteries or currents, which, for the sake of distinction, 
he calls respectively a,b, andec. He arranges the magnetised needle in such 
a position in relation to the indicating neeule that whilst the currents a and 
b are employed in pas-ing over the coil in which the maguetised needle 
oscillates, the indicating needle shall be vertical, or in a perpendicular posi- 
tion, and the maznetised needle shall be inclined at an angle to it. Then, 
by withdrawing one of the currents 6, the magnetised needle will incline 
more towards a vertical or perpendicular position, and so cause the indicat- 
ing needle to move from its normal position to an angle in one direction, 
being restored to its vertical or perpendicular position upon the current b 
being again attached. When the third current ¢ is brought into connection 
with the instrument (so that the three currends a, 6, and ¢ are employed), 
the magnetised needle wil! be inclined in a still more angular position than 
when the currents a and only are used, aud, consequently, the indicating 
needle will be carried to an angle on the opposite side to that to which it 
turned when the current « only was employed. Thus two motions can be 
to the needle in oppesite directions, and by arranging a code of signals 
$ may be transmitted.—Not py occeded with. 

2251. L. Hops, Bishopsgate-churchyard, *‘ Electric telegraph cables.”— 

munication.—Duted 9th October, 1858. 

According to this invention the conducting wires are first coated with 
india-rubber, or compound containing india-rabber, in combination with 
sulphur, or with gutta-percha, or compound containing gutta-percha 
together with sulphur. The wires thus coated are subjected to heat in such 
manner as to produce the change in the india-rubber or gutta percha known 
as vulcanisation, or the harder compounds which result from the applica- 
tion of sulphur and heat; the conducting wires are then further coated in 
the ordinary manner with gutta-percha, or gutta-percha compounds ; and 
the cables are then completed with a coating of wires or other materials as 
heretofore. 








‘* Blectric telegraphs.” —Dated 









A come- 


2270. L. Wray, Devonshire-street, Portland place, ‘‘ Compounds for the coating 
or insulating of submarine elec. ric telegraph wires.” —Dated 12th October, 
1858. 


The substances which the patentee proposes to employ in carrying out 
his invention are First, vegetabie caoutchouc (comprised under which 
designation are all those guin elastics produced by numerous South 
American, Oriental, and African plants, such as the “ Hevee caoutchouc,” 
the ‘js utropha els ,” the “* ficus indica,” the ** ficus elastica, the ** arto- 
carpus integrifelia,” and others), mineral caoutchoue (bitumen), or gutta- 
percha (under which designation are comprised the gummy or gum resinous 
products obtained from all the plants of the natural order Sapotads or 
Sapotea), or other suitable gum elastic or gum resinous substances, or one or 
more of them together. ‘Sec ondly, powde red flint, flour of glass or other 
suitable siliceous or aluminous matter, such as kaolin. Thirdly, lae, or shell- 
lac, or other suitable resinous sub-tances, either one or more together. The 
inventor mixes and combines these different substances in such varied pro- 
portions as he finds best adapted for the particular case to which he wishes 
to apply the compound. 















Ciass 10.—MISCELLANEOUS 
Including all Patents not found under the preceding heads. 


2120, J. C. E. Matveztn, Povis, “ Manufa 
Dated 21st September, 1 58. 

These improvements relate to tubs 3, pipes, or mains for conducting liquids 
of any description or gas, or for other similar purposes, such, for instance 
as tubes for transmittir s sound, and consist in manufacturing them by 
means of tissue or 1 of cotton, any other suitable textile material, 
impregnated or covered with suitable bituminous or other matters,—Not 
proceeded with. 

21 ie T. C. Hinpg, Dudley, Wo 
September, 1858, 

This invention consists 
sulphurie acid, or nitrie 
other analogous compound, 
with the fused cast iron. 
2140, D. Grant, Ludgate-hill, London, ** ¢ 
September, 1858. 


ains.”— 





2, ture of tuber, pipes, or i 





or of 





vestershive, “Iron and steel.” —Dated 23rd 





in the use 
cid, ap pli ed in admixture 
the said mixture of acid 


of hydro-chloric or muriatie acid, or 
with common salt or 
and salt being mixed 






olour printing presses.’ °— Dated 23rd 


This it vention consists in making use of a circular bed upon which the 
blocks from which the printing is to be taken are placed, and for as many 
blocks as there are upon the bed the patentee arranges round the press 
inking-apparatuses, one for ¢ each block . each inking apparatus is intended 
to supply ink of a different colour. Motion is communicated to each inking 
apparatus to cause that part which supplies the colour to the block to 
travel over the biock and back by a cam or eccentric worked by a pinion 
set in motion by a toothed-wheel or rack extending round the press. The 
tympan is circular with flaps in two compartments, and upon rotarv motion 
being communicated thereto it carries the paper successively over each 
block ; the platten descends once for every successive onward motion of the 
tympan. The invention cannot be fully described without reference to the 
drawi nes. 

2151. G. L. Turney, Alderi 
24th September, 

The objcct of this invention is to pack pins, wl 
small parcels ready for sale, and in such a manner that their heads will be 
readily accessible, and affo rd the means for the facile removal of the pi 
from the packet. In order to attain this ult the patentee forms a kind 
of book consisting of a cover containing leaves of paper for receiving each a 
row of pins, an d into these leaves he inserts t pins in the usual way of 
t into paper. 

















nbury, London, “ Packing pins for sale." —Dated 


1858. 


ether assorted or not, in 























Mrxxons, Paris, “ Separation of iron and steel frou their 
ith certain foreign bodus.”"—A communication.—Dated 25th | 
858. 
The ablect ‘of this invention is the utilisation of the metallic constituents 
of the waste material, known as ‘‘ grindstone sand,” or detritus of the grind- 


These sands, which contain 
ra mixture of both, 
are procured, are first freed irom 
g, or by one of the known vo.taic 
product of this operation, which 
, is submitted to pressure in m 

In this state the com- 
ted till slightly softened, 
hammering ih 
furnace in superposed 
ons of the bars required, and are 


stones employed in iron and stee] mai 
on an average from 50 to 70 per cent 
according to the source from which 
their earthy matter and oxides by was 
or magnetical separating processes, ‘i he 
consists entirely of fine divided n 
convenient dimensions, which ar 
pressed metal is passed to the fur 
when the cohesion of the i 
moulds, These ingots are then 
layers, according to the form and aise 
finally welded and hammered for us 
2159. S. = Greaves, Sheffield ** M nufucturing th 
k "—Dated Zith September, 1859. ; 
The imp rovements consist in cutting the bar steel into short lengths, and 
before reducing it to shape, welding it to the iron which forms the bolster. 
The blade and tang are then drawn \ out, and the knife finished in the usual 
way.— Not proceeded with. 
2161. W. Lanprr, Bristol, “ Engreving ond printing for the purpose of 
ornamenting chins «nd earthenware.” — Dated 27th September, 1858 
According to this invention the patentee Firstly engraves his subject in 
the usual manner on the surface of a copper plate From this original 
plate he produces 2s many metal copies by galvanic agency, or, in other 
words, by the electrutype process, as there are colours to be printed. 




















ingot 





blades of table and other 





Secondly, he erases a part of the work previously engraved on the several | ing the bar or former. 


ses of | 





pistes, oo Wek Oe rtion of the engraving present on each plate shall be 
absent et a several portions 


m the surface of all the rest. ‘mis do e, the 

pent wn are then finished with the graver, or otherwise, completing the 
work on each plate sufficiently for printing. Thirdly, when the 

required to be printed, each will be restricted to one particular ond 
when the successive impressions are made by the several plates on one sheet 
of paper, or other suitable material, the subject will then be completed for 
transferring to the ware. Fourthly, to ensure true register in the combi- 
nation of the parts of the subject on the several plates, there is a metal 
frame for securing the plates paper from the possibility of shifting 
from their proper positions during the printing by the rolling press. 

2162. E. L. Benzon, Shefield, ‘‘ Manufacture of steel."—A communication, 

— Dated 2th September, 1858. 

The patentee introduces into a reverberator) furnace of the usual con- 
struction (giving a preference to a furnace with a flat bottom) a conve- 
nient charge of crude pig iron, or of refined metal (say about 360 Ib. 
weight), and in the first stage of the puddling process he adopts the usual 
mode of operation, his object being to bring the mas; to a perfect state of 
boiling. As the different descriptions of pig or cast iron vary in their 
nature, they require a somewhat different treatment, which is effected, as is 
well known, by opening or closing dampers, as may be required, or by 
adding a mixture of manganese and salt, or by employing other huows 
means for the purpose of securing perfect boiling and a good rising of the 
entire mass. This point having been attained, he makes up a qual te by 
means of an additional charge of coal, and works with an open damper in 
order to accumulate sufficient heat for the subsequent operations. During 
the boiling and raising of the mass, globular grains begin to appear on the 
surface of the melted cinder, and these will increase gradually in number as 
the process continues. The grains, as long as they continue of a form 
which the inventor cails globular, will be found to be grains of cast iron, 
having neither malleability nor a welding property, and in their motion 
through the cinder the grains will pass each other without any apparent 
attraction, and even if they touch each other will quickly separate. At this 
stage of the process the heat should never be aliowed to exceed a high bright 
red heat ( ‘‘rothgluhitze ”), when the cinder will act very powerfully on the car- 
bon that is mechanically combined with the iron, and the elimination of the 
mechanically combined carbon will go on very rapidly. It now. becomes 
important to watch the process with great care, when it will be seen that the 
particles of metal which break through the cinder will gradually lose their 
globular form, and will become pomved at one end, or of a pear-like —_—_ 
This form of particles will indicate the presence of that amount or pro} 
tion of carbon in the metal which constitutes the hardest kind of steel w ich 
is ductile or malleable, but not weldable, and is fit only for melting into 
hard cast steel. These pear-like grains when they meet in their motion 
through the fluid cinder may perhaps come in contact with and touch each 
other, but will separate, having appari ntly as yet no attraction for each 
oiher ; but as the decarbonisation continues the grains will become more and 
more pointed, and even elongated, and on touching each ether during their 
motion through the tluid mass will not separate as before, but will now 
adhere to each other, and on uniting will sink through the cinder. ‘This 
elongated form and adhesion or fusion of the particles together will indicate 
the presence of that percentage of carbon which constitutes the hardest 
weldatle steel. This stage of the proc:ss having been attained, and which 
may also be recognised by the workman feeling greater resistance to the 
puddling tool, it will forma starting point for the workman, and will enable 
him to produce steel of the different degrees of temper and hardness re- 
quired for various applications and purposes. While these changes mm the 
form of the particles of metal are taking place, care must be taken that the 
heat be never allowed to exceed a high bright red heat (‘* rothgluhitze ”), in 
contradistinction to white heat (‘‘ weissgluhitze”), at which heat the steel, if 
worked in the furnace, would be converted into iron. If it be desired to 
produce a bloom of the hardest weldable steel, the process of decarbonisa- 
tion is only to be continued long enough after the appearance of the indica- 
tions just described to bring the entire mass into one uniform state, after 
which the further progress of decarbonisation must be stopped, either by 
closing the damper or otherwise. If it be desired to produce a milder 
temper of steel, the decarbonisation of the mass in the furnace 
must he allowed to continue for a shorter or longer time, according 
to the degree of temper required for the use or purpose to 
which the steel is intended to be applied. As soon as the proper 
amount of decarbonisation has been effected, and the further progress 
thereof stopped, the metal is to be formed into balls, care being taken 
always to keep the metal as much as possible immersed in or covered by the 
cinder, and when the balls are made they must be removed from the fur- 
nace and forged into blooms at the welding heat of steel. 

2153. W. E. Newton, Chancery-lane, London, ‘* Cigar-holders or mouth-pieces 
Jor cigars, and pipes or smoking tobacco. "_D ted 2th September, 1858. 

This invention consists in placing a chamber or bulb of suitable size and 
form in the cigar-holder or mouth-piece at a suitable position between the 
cigar end of the cigar-holder or the bow! of the pipe and the mouth-piece, and 
fitting into the bulb or chamber a piece of sponge or cloth or other porous 
substance that will absorb and hold water, so that the sponge or other 
substance will pretty accurately fit and fill the chamber or buib, allowin; 
the smoke to pass through the sponge or other filling of the bulb, an 
arresting and absorbing the empyreumatic oil arising from the burning 
tobacco, and at the same time cooling the smoke as it passes through; and 
in addition in placing a diaphragm filter across the bulb, 


2166. J. H. Linsey, Grocers’-hall-court 
23th Septenber, "1858. 

These improvements have for their object the construction of bindings or 
backs and covers of books in such a manner that a new book or set of leaves 
may be firmly and readily fixed into the binding when necessary, by means 
of plates of metal and screws or studs and other similar appliances which 
will clip or confine the flap of the hinge or joint attached to the book, and 
which may be removed frem one book to another as required. The 
inventor claims the application of loose plates which may be attached to the 
covers of books for the purpose of securely fixing the binding to books, and 
allowing one binding to be used for a series of books when required.—Not 
proceeded with. 
2167. G. MrEap, 

tember. 1858. 

According to this invention the bowl of the pipe is constructed with an 
internal reservoir for the reception of tobacco, such reservoir communicating 
by means of a suitable aperture at the lower I art thereof with a chamber at 
the bottom of the bowl, the said chamber extending also between the in- 
ternal surface of the bowl and the exterior of the said reservoir, which 
latter is united to the bowl at the upper part thereof. The pipe or tube 
through which the smoke is imbibed is so placed as to open into the upper 
part of the said chamber between the bowl and the internal reservoir, the 
effect of this arrangement b_ing that the oit resulting from the combustion 
of the tobacco descends through the said aperture in the reservoir contain- 
ing it into the lower part of the said chambe:, when, if the bowl be con- 
structed of clay suitabie for that purpose, the oil will be absorbed by the 
bowl, thus colouring the latter, and rendering the smoke cool and agreeable 
to the person smoking the pipe.— Not proceeded with, 

2169. J. MANNING, and T. Paut, Houghton, “ Stone-staff to be 
ed in dressing millstones.” —Duted 29th September, 1858, 

The improved stone-staff to be used in dressing millstones, which forms 
the subject of the present invention, may be employed for testing the truth 
of the surface of any object, but it is more particularly adapted to “‘ staffing” 
millstones, and is inte: ded to supersede the common straight-edge or 
stoue-staff in ordinary use. ‘Ihe improved stafi is supported upon two metal 
dises, which rest one upon the other, the surfaces in contact with the discs 
being made perfectly true. The upper disc carries the staff itself, with 
which it is made to revolve, so as to pass over the whole surface of the mill- 
stone in a true plane. It is, thereiore, impossible that the face of the staff 
can touch, and consequently it cannot mark auy other than the highest 
piaces o. the millstone. These places, when indicated by the staff, are 
afterwards removed with the ‘stone-bill” in the ordinary way, and the 
process of marking and removing the projecting places is repeated until the 
whole surface is made perfectly true. A stone-staff constructed upon the 
same principle may also be adopted for staffing conical millstones, whether 
concave or convex, as the discs and staff can be made to any required angle. 
The use of stone-staffs of this construction will remove one great obstacle vo 
the use of conical milistoues—the difficulty of keeping the faces of such 








, ‘« Binding or covering books.” —Dated 





Bethunal-green, London, “‘ Tobacco-pipes.”"—Dated 28th Sep- 





Cambridge, 


stones ir erly dressed, 
2170. J. Luis, Welbeck-street, “‘ Fiazing pastel pictures."—A communication.— 
Dated 24th September, 1358 


In carrying out this invention the pastel picture is executed in the ordi- 
nary manner, care being taken not to use unpasted paper, the thick print- 
aper for copper plates being best. On a smooth marble or wood slab 
a oer of almost liquid silicate of potash or nutron about one-fifth of an 
inch in thickness is spre ad in preportion to the size of the picture. The 
back of the pastel picture is then placed upon the silicate surface, so that 
the liquid may be absorbed through the back ot the paper. When the 
picture is well saturated it is held so that the superfluous liquid may run 
off ; after that the picture must be placed upon a paper to dry. This 
operation is repeated, and the picture is completeiy fixed. The above pro- 
ceeding can also be applied to paperhanging of rooms and decorations of 
churches and theatres.- Not present with. 

2. G. T. Bousrixtp, Brixton, “ Apparatus for, and the manufacture of 
bags and other similar articles,”—A compuntentinn--aial 20th 
September, 1858, 

These improvements relate to drawing a continuous sheet of paper (from 
a roll) around a rigid bar or former, pasting one edge of the paper, and 
pressing the other edge upon the pasted edge, so as to form a partially 
flattened tube. The said former is made of sufficient thickness to receive 
the bearings of a feeding roll, which is placed within an opening iu the bar 
or former near the point where the formation of the tube is completed, and 

so that pressure enough may be applied to the feeding roll without detlect- 
The pressure is applied to the roll by means of 














paper 


Apri 22, 1859. 
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bolts and screws situated in a supporting bar firmly attached to the frame, 
and confined to the frame of the Plachine by the bolts and screws in such & 
manner as to secure the required pressure upon the feed roll. The bar or 
P with expanding strips so that bags or tubes of 
widths may be made by simply adjusting the said strips. Another 
feed roll wor! in connection with the one before mentioned draws the 
from a roll with an intermittent variable motion, it being brought 
to a tubular form by contact with the bar or former and guides. In 
making paper bags from the tube thus formed, the machine is provided 
with a shear blade, having a serrated edge, which cuts off the tube at an 
angle of about 45 deg. with its length, and in such a manner that there will 
be at each end a projection from the side of the tube of sufficient length, so 
that when the projection of one side of the tube is folded down upon the 
other (paste being applied), the formation of the bag is complete, leaving the 
rojection at the other end for the convenience of opening for use. The 
bo ming apparatus receives the tube, holds it while being cut off, 
applies the paste, folds the bottom, and delivers the bag upon endles lines 
which convey it to a revolving steam-heated hollow cylinder, with which 
the bags are kept in contact by means of an endless belt or apron, which, 
after they leave the cylinder, conveys them to a packing box. 
2174. J. Wricut, Birmingham, “ Arranging and moving fire bars for loco- 
motive, puddling, and other furnaces.” —Dated 30th September, 1858. 

This invention consists, First, in the mode of arranging fire-bars in the 
description of furnaces named in the title, in such a way that by acting on 
the alternate ends of a set or series of such bars they shall be raised or 
lowered in contrary directions. And the patentee effects this by means of 
a chain or chains passing over suitable pulleys, and counterpoised with a 
suitable resistance or weight ; or by winding the end of the chain around a 
drum in a suitable direction ; or by using a curve-ended lever, or some such 
mechanical equivalent. And fire-bars so arranged may be further lowered 
at the front ends—an important convenience in some instances—for the 
purpose of removing the slag or cinder without disturbing the main bulk 
of ‘the fire. This arrangement will be found highly beneficial in puddling 
furnaces, as it affords great facilities for breaking up the large quantity of 
cinder or slag generated in them, as also in locomotive and other furnaces, 
as the active and free admission of air through and between the bars and 
combustible matter produces a thorough active and complete combustion of 
the fuel of which the fire may be composed, thereby obtaining and support- 
ing the necessary amount of heat. And one important feature of novelty 
connected with the above arrangement is that the patentee is enabled to 
entirely dispense with the use of dead-plates as commonly placed at the 
mouths of such furnaces. Secondly, the improvements relate more parti- 
cularly to the mode of arranging fire-bars in furnaces of marine and other 
boile:s, slip and other kilns and ovens, or furnaces of a stationary character, 
and which consist in having the top edges of the bars of any regular or 
irregular form, and so arranging them that they shall possess a horizontal 
reciprocating motion, that is to say, that while one portion are receding 
from the mouth of the furnace the other portion advance towards the 
mouth. and at the same time the latter are coming forward they may be also 
elevated, and he effects this by poisiug the front ends of the bars on rockers, 
one of which being fitted with a lever the attendant may readily give the 
desired motion to the bars, by which means the fire will be broken up, and 
the cinder or slag be displaced, allowing the necessary free ingress of air. 
And as this description of furnace is highly applicable for using ihe small 
and cheap description of coal, he has provided a rake which may be pvt in 
motion by a winch handle or other convenient means ; the effect of this rake 
is that by causing it to advance and retire over the upper surface of the 
coal it will necessarily break its surface, which is essential, as such descrip- 
tion of coal is liable to cake and harden on the top ip the process of burning. 
In some instances he so arranges the inner and under surface of the bars 
that they may be of a saw-like or vandyked shape in their longitudinal 
section, and he makes the bar or plate on which they rest of a corresponding 
shape, so that they advance and recede on the bearer or bearers. They may 
be made to take an alternate undulating motion, the vibrating action of 
which will tend to clear that part of the fire that is most difficult to reach. 





2176. S. TayLor, Rochdale, *‘ Improvements in apparitus to be used as a fire- 
escape, which improvements are also applicable to other similar purposes.” 
—D.ted 30th September, 1358. 

This invention consists in the application, employment, and use for the 
above-named purposes of a well-known arrangement or system of levers, 
which when suitably hinged and jointed are commonly called ‘* lazy tongs.” 
— Not proceeded with. 

2183. J. J. Russeuu, Wednesbury, “ Furnaces for heating ivon and steel.” — 
Dated 30th September, 1858. 

According to this invention each furnace is made by preference with 
several fire-places at one end, which are separated or divided from the body 
of the reverberatory furnace by a bridge. The body of the furnace is 
divided into two working compartments, which have each a working door. 
‘The wor. ing door of one working compartment is on the opposi 


2 side of 
the furnace to the working dvor of the other working compartment. The 
bed of each working compartment is inclined in a direction from the work- 
ing door towards the opposite side of the furnace, so that the bed is highest 
at the door, and the two working compartments are separated by a bridge 
or partition which is constructed in an inclined direction across the furnace 
from side to side, so that each of the two beds of the working compartments 
of the furnace is wider at the end where the working door is situated than 
it is at the further end. At the back end of the furnace is formcd a hollow 
bridge, over and under which the flames pass from the fire-places and the 
body of the furnace to the chimney. This hollow bridge forms an oven 
from side to side of the furnace, for the introduction of the iron or steel, in 
order to the same being preparatorily heated. 

2184. F. J. Money, Thaxted, Esser, ‘ Sewers.” —Dated 30th September, 1858. 

The inventor proposes to construct them with a pipe or connected pipes 
laid therein throughout their entire length, soas to afford separate channels 
or conduits, one for the liquid and the other for the sewage, such internal 
en being constructed of metal, earthenware, or other suitable material. 

e further arranges the sewage pipes that they may be connected with 
dwellings by branch sewage pipes independent of the ordinary water drains 
leading therefrom to the main sewer. And the main metal or other sewage 
pipes laid within the main street sewers may have at suitable intervals plugs 
or valves to relieve them of any excessive pressure, and may, when con- 
venient, be laid at such levels as to deliver their contents inte barges or 
otherwise for further removal ; or when requisite the delivery of the sewage 
may b- facilitated by employing the archimedian screw, or like mechanical 
means, to raise it. - Not proceeded with. 

2197. H. G. Coutins, Paternoster-row, ‘‘ Blocks ov surfaces to be used in 
printing.” —Dated 2nd October, 1858. 

In carrying out this invention the drawing, device, or matter is obtained 
on a block or surface to be used in printing, from a drawing, device, or 
matter on a Jithographic stone or other surface, whether the same has been 
produced thereon by hand, transferred, or otherwise, by subjecting the 
drawing, device, or matter on the lithographic stone or other surface to a 
series of processes similar to that in which a lithographic stone is inked 
when about to be printed from in the ordinary manner ; but the ink or com- 
position used is to be mixed with suitable driers, so that each succeeding 
coating of the composition may quickly dry or set before the next coating 
is applied. By these means the lines and parts constituting the drawing, 
device, or matter on the stone or other surface, which would be inked and 
printed from if used in the ordinary manner, becomes more and more built 
up or raised, and when such raising has been sufficiently accomplished a 
cast in wax or other suitable material is taken, from which an electrotype 
is obtained, as is weil understood. 

2200. S. Stimpson, Islington, ‘‘ Fagot or fire-lighter.”—Dated 2nd October, 
1858 

To give the fabric increased stability, the inventor arranges the pieces of 
wood of which it is to be formed in such a manner that they will lock together 
somewhat like the stones of an arch, and thus integrant portions will have 
less tendency than heretofore to slip out of piace when subjected to rough 
handling. 

2201. R. Dousy and J. Gates, Liverpool, ‘ Process of transfer printing, and 
ornamenting on glass and other transparent substances.”"—Dated Ath 
October, 1858. 

The inventors take a composition of boiled linseed oil and lamp black, or 
other colouring ingredient, and transfer it to the glass or other transparent 
substance, after which they coat it over with an enamel, cement, or other 
hardening material. By this process the figures or characters are better 
developed, and they are produced much better.— Not proceeded: with. 


2207. A. Brssemer, Upper Holloway-street, Middlesex, “ Iron and steel.”— 
Dated 5th October, 1858. 

These improvements are intended to cleanse the pig or crude iron from 
all its impurities, such as sulphur, phosphorus, silica, carbon, &c., and all 
other foreign matters, so as to produce steel and malleable iron. The 
patentee constructs a revolving reverberatory furnace or cylinder which is 
to contain the iron. This furnace or cylinder is composed of a cylindrical 
iron vessel, made in two halves if requisite, and bolted together ; both ends 
are to be contracted so as to form a neck at each end of about two-thirds or 
so of the diameter of the body part of the cylinder, and open at both ends. 
The whole interior is lined with segmental fire-bricks ; one or more rows of 
bricks can be raised 5 in. or 6 in. higher than the rest to form a projection or 
projections to assist in dividing and changing the surface of the metal. The 
cylinder is mounted on a moveable frame capable of being moved back- 
wards and forwards between that part of the furnace which contains the 
fire and the shaft or chimney. The cylindrical vessel is made to revolve the 
whole time the metal is under operation. The neck at each end may form 
the bearings. The cylinder which contains the metal, aud the part of the 
furnace which contains the fire, form a complete revolving reverberatory 
furnace. The furnace part proper is of the usual reverberatory kind, and 
is likewise to be mounted on wheels capable of being drawn backwards and 
forwards. During the whole time the metal is under operation atmospheric 
air or steam is blown into the furnace in such manner as to act upon the 








surface of the metal, so that the carbon, sulphur, phosphorus, &c., uniting 
with tho enzyme of the oly ox sive, may 5 ied off. The air or steam 
can be supplied by a fan or other convenient means, and may be either hot 
or cold, and cupped at either end, or at both ends, of the revolving furnace. 
There is also an air passage or pipe in the neck of the furnace proper, as 
near as possible to the neck of the revolving cylinder, which air passage or 
pipe can be made to open or shut as required. If requisite, a rake or tool 
may be passed through the shaft into the revolving vessel, to stir the melted 
metal until the whole is conve into steel or malleable iron as may 
be desired. The usual fluxes, such as lime, silica, metallic manganese, oxide 
of manganese, salts, &c., may be used to advantage to assist in the separation 
of the various impurities which the crude iron contains, 

2209. W. MENELAUS, Dowlais Ironworks, Glamorgan, “‘ Straightening rails and 

wrought iron bars.”—Dated 5th October, 1858. 

This invention consists of a block or standard, carrying a bell crank lever, 
in which two or three rams, or sets of rams, are fitted, one ram or set of 
rams to act horizontally, and the other ram or set of rams to act vertically ; 
and of an angular bar, in which the rail or bar to be straightened is supported. 
The bar rests upon, and is received against, two sets of bearings, each set 
being composed of two or more blocks, three being pees. The rams 
are so placed, with respect to the blocks, as to work between them. At 
every stroke of the lever the two sets of rams are brought into action, and 
as fast as each portion of the bar is straightened it is pushed forward by the 
action of the machine, or otherwise, until its whole surface has been acted 
upon. The invention also consists in adjusting the stroke of the rams by 
means of screws, or other equivalent agents, 


2215. G. Lovett, Bust-street, Manchester-square, ‘‘ Apparatus for adminster- 
ing hot-air, vapour, and shower-baths,”—Dated 5th October, 1858. 

The vapour and shower-baths being usually administered in close 
succession, the inventor constructs the apparatus so that the patient may 
receive them both at one sitting. For this purpose he provides a shallow 
bath-pan of suitable dimensions, and fits therein a frame to carry a chair 
on which the patient is to sit. Under this chair he provides a metal box, 
pierced with holes, and into which enters a steam-pipe, fitted with a tap, 
and leading to a boiler mounted in a portable furnace. Fitting into sockets 
formed in the bath-pan are rods which serve to carry at their upper end the 
head of the bath, on which is mounted a vessel for containing the shower- 
water. This vessel is formed and fitted in the usual way of making shower- 
baths, and to confine the shower a curtain is provided as usual which descends 
to the bath-pan. Surrounding this curtain, and pendent trom the head of 
the bath, is a second curtain, the lower edge of which is secured to the tip 
of the pan (after the patient has been admitted into the bath), by a cord, for 
the purpose of preventing the escape of the vapour, A force-pump is 
attached to the bath-pan for the purpose of forcing up water from a tub or 
other vessel into the elevated shower-water vessel. By this arrangement 
the steam from the boiler is led into the bath, and caused to rise into and 
fill the ‘space occupied by the patient, who when exposed sufficiently long 
to the action of the vapour, can receive a shower of either hot, cold, or 
tepid water from above. To facilitate the transport of this apparatus he 
lifts the head off the supporting rods, withdraws these from their sockets, 
and places the head in the pan. For administering hot-air or medicated 
vapour-baths, he forms the bath of wood, closing the upper part with 
hinged doors, which are removeable, and in one of which an opening is 
made to permit of the head of the patient protruding. Within this bath 
(by preference under the chair or support for the patient) he places a gas- 
stove for generating heat, which stove he supplies with gas from a flexivle 
gas-holder. Air being freely admitted to this stove will, in passing through 
it, become heated, aud thereby raise the temperature of the bath to any 
required degree ; and if, at the same time, the vapour of sulphur, mercury, 
or other chemical substance is required to be administered, the substance 
may be placed in a cup, and submitted to the heat of the stove, by which 
it will be driven into vapour.—Not proceeded with, 

2217. J. Luis, Welbeck-street, ‘* Joining sheet iron, cast iron, gutta-percha, and 
other tubes by means of mupiles."—A communication,—Dated 6th October, 


1858. 

This invention cannot be described without reference to the drawings. 

2222. J. RipspaLE, Stoke Newington, “‘ Reservoir or Jountain pen.”—Dated 
6th October, 1858. 

This invention consists mainly in adapting a vulcanised india-rubber or 
other like flexible tube to a metal or similar tube or pen-holder, in such a 
manner that the end of the flexible tube nearest the pen shall be drawn to a 
small or capillary bore, and the other end of the said tube be hermetically 
sealed. On squeezing the tube, so as to compress it throughout, or nearly 
throughout its length, the contained air will be pressed out, in which state 
if the pen be dipped into ink until vhe open end of the tube touches its sur- 
face and pressure is removed, a certain quantity of ink will be raised into 
the tube by atmospheric pressure as the elastie tube expands to its accus- 
tomed size and bore. Another metal or other like tube may be slipped over 
the exposed top portion of the flexible tube, and slid on to the pen-holder, 
so as to lengthen and render it more convenient for use ; and a portion of 
the metal tube may be cut away sufficient to allow the fore-finger to press 
on the flexible tube to force a flow of ink when desired. 

2228. E. J. Seyp and J. W. N. Brewer, London, *‘ Preparation of paper to 
vender writing thereon indelible.”—Dated 7th October, 1858, 

This invention refers to a preparation of paper by applying to it an 
aqueous solution of ferrocyanide of potassium, which paper so prepared, 
when dry, and written on with common writing ink, renders such writing 
indelible. 

2229. J.C. Nouveau, Paris, “ Stoppering bottles and other vessels.” —Dated 7th 
October, " 

The patentee employs a stoppering cap which is fitted to the bottle or 
vessel, and is provided with such arrangements as to keep the contents of 
such bottle or vessel hermetically closed, but which arrangements are so 
contrived that, when it is desired to pour out the contents, atmospheric 
air may be caused, without having to detach the cap, to communicate with 
and exert pressure on the liquid, so as to balance the pressure of the atmo- 
sphere on the spout or exit, and permit the outflow. 









2191. H. Brapsury, Whitefriars, “ Producing printing surfaces from engraved 
plates.” - Dated 1st October, 1858. 

A composition is spread over an engraved plate in order to get a cast, and 
from such cast an electrotype plate is obtained. The composition consists 
of gutta-percha and animal grease, or oil, or vegetable oil (by preference 
hard or olive oil is used'. The gutta-percha is combined with the grease or 
oil by means of heat. The composition is kneaded and washed in warm 
water, and then the water is completely pressed out. ‘The composition is 
laid on a plate, and heat is applied to the under or back surface of the en- 
graved plate, so that by melting the composition the whole of the engraved 
parts may be filled. The coating of composition thus applied is, when dry 
or set, to be removed, and from it an electrotype plate is to be produced as 
is well understood ; but in place of resorting to the ordinary means of pre- 
paring the surface of the cast taken from the engraved plate, it is preferred 
to wash the surface of the composition cast over with a solution of the nitrate 
of silver, and then to subject the same to the vapours or fumes produced 
from phosphorus and caustic potash.—Not proceeded with, 


524. F. Brionoues, Duke-street, Adelphi, *‘ Rectification of alcohols, by the 
separation of the essential and other oils Jrom the alcohol.” ~A communi- 
cation.—Dated 28th February, 1859. 

This invention is accomplished by condensing the alcoholic vapour at 
different degrees of temperature, and in separate worms, surrounded by 
water in worm tubs, the temperature of each being marked by degrees.— 
Complete specification, 

325. J. M. E. Masson, Evreux, France, “ Apparatus to facilitate working 
under water.” —Dated 4th February, 1859. 

This invention consists, First, in compressing the air in the submarine 
boat, or diving apparatus, before it descends below the water. Secondly, 
the employment of carbonic acid, or other gas which can be produced by a 
chemical reaction for increasing the pressure of the air in the boat or 
diving apparatus when necessary, after it has descended beneath the water. 
And also generally a combination of apparatus which cannot be described 
without reference to the drawings.—Complete specification. 

569. H. Leonarp, Massachusetts, U.S., “ Paraffine candles."—Dated 3rd 
March, 135%. 

The object of this invention or improvement is to make a paraffine 
candle, not only with an externai surface very smooth and free from 
cavities, but having a regular semi-lucent or semi-pellucid appearance ; or, 
in other words, to prevent the paraftine candle when made from exhibiting 
a cloudy or mottled appearance. The inventor claims as his improvement 
in moulding paraffine candles an improved process described, the same in- 
volving the employment of a heated mould, and water and air-baths at 
certain temperatures.— Complete specification. 

570. W. Tucker, Rhode Island, U.S., “‘ Bit-stocks or auger-handles.”—Dated 
3rd March, 1859. 

This invention consists in a peculiar application and arrangement of a 
screw, and a segmental head, or its equivalent, with reference to the bit- 
stock socket, and for the purpose of enabling a person to fix or holda 
boring or other tool therein. This invention cannot be described without 
reference to the drawings.—Complete speci fication. 

2234. J. Luis, Welbeck street, “‘ Cutting and stamping prese.”—A communica- 
tion. — Dated sth October, 1858. 

The principles upon which this invention rests are, First, on the screw 
and nut being placed inside the piston or running-bux. Secondly, on the 
piston being guided internally and externally by the eye of the frame or 
cage and by the nut. Thirdly, on the nut depending on the eye or fixed in 
the eye. Fourthly, on the suppression of all the tie pieces, braces, &c., 
fixed on the frame for the purpose of guiding the piston. The presses, 
punches, &c., vary in size and form according to the use to which they are 
to ys The eye, whatever be the size, strength, or use the press is in- 
tended fur, is com; of but one frame, either of cast iron or other metal ; 
and adapted to this are, first, the nut either formed with the eye or adapted 









reference to the 
2244. A. Feuton, Spitaltelds, “‘ Instruments used for inserting and sizing 
’ eyelets.” —Dated 8th October, 1858. 

This invention consists in the lication of knives or cut! edges to 
the punch or presser of a A, per eyelet fasteners, so when 
closing the nipper on the eyelet, the Chives or cutting edges sever the lip of 
the eyelet at t when it is being turned over, causing it to separate at 
several places, whereby the turning over is more uniformly and 
the eyelet better secured to the leather or other material.— Not proceeded 
with. 

2248. A. E. GALLiaRD, Clerkenwell, “ Self-supplying portable fountains.”— 
Dated 9th October, 1858. 

This invention consists, First, in the new application of india-rubber, 
| na gat my or gum-elastic, ag ay a as springs to press the water ina 

ollow cylinder. Secondly, in the application to this system of the leather 
cap or plunger employed in the f 'y of the tor lam This 
cap is employed with another similar cap in india-rubber, gutta-percha, or 
gum-elastic. Thirdly, in the simplification and improvement of this sort of 
machine by the suppression of the rack and pinion and wire spiral spring, 
replacing thereby the india-rubber, and cord rolling round as upon a wind- 
lass. The improvements cannot be described completely without reference 
to the drawings. 

2254. J. Scrimsnaw, Sheffield, ** Pumps.”—Dated 9th October, 1858. 

This invention consists principally in making force pumps of various 
descriptions to throw one continuous stream of air, water, or any other 
liquid, and can be used instead of a bellows or air pump, the same 
effected in the following manner :—The inventor employs a cylinder or 
barrel, having on one side thereof an induction pipe, somewhat in the shape 
of an F, the upper arm or elbow of the pipe entering the top of the cylinder, 
the lower arm or elbow entering the bottom of the cylinder. On the other 
side is attached an eduction pipe of the same shape as the induction, but 
being reversed, thus J, the two elbows entering the cylinder at the top and 
bottom, the same as the induction pipe. In each elbow of the induction 
pipe is a valve, the said valves opening into the cylinder, while those valves 
in the elbows of the eduction pipe open into the pipe itself. It is obvious, 
therefore, that as the plunger descends, the top valve of the induction 
pipe will be opened, allowing the water or other liquid to enter the upper 
part of the cylinder, while at the same time the liquid in the lower part is 
being driven through the open valve of the eduction pipe. When the 
plunger is raised, the two valves just now open become shut, and the two 
opposite valves are opened, thereby drawing the liquid from the lower elbow 
of the induction pipe, and driving it through the upper elbow of the eduction 
pipe, thereby causing a continuous stream,—Not proceeded with, 


to it; second, th ; third, the ; fo the rundle ‘bar 
or springs for rising the piston. Tun inveation cannot be described without 





2257. C. F. Vasserot, Bssex-street, Strand, London, * Reflectors.”—A com- 
munication.— Dated 11th October, 1858. 

The patentee coats the surface of the glass on which it is desired to pro- 
duce a reflecting surface with a salt of platinum or paliadiam mixed with a 
suitable vehicle, and also with a flux, and exposes the glass that is so coated 
to a heat sufficient to reduce the metal, and, at the same time, to cause the 
flux to run over and combine with the surface of the glass. 

2262. J. Ex@uann, Charlotte-street, Fitzroy-square, *‘ Appar itus for cleaning 
the plates used in photography.” — Dated \\th October, 1058. 

The object of this apparatus is to fix the pneumatic apparatus in clips 
which hold it firmly, whilst the glass, being fixed on the top of the pneumatic 
apparatus, and resting upon supports, is steadily fixed in a horizontal and 
favourable position to be cleaned without the photographer being obliged 
to hold it with either hand.—Not proceeded with. 

2263. J. Puatrr, Audlem, Chester, “* Locks,”-g Dated 11th October, 1858. 

According to this invention the inventor constructs a lock with a key 
having a double set of wards or throwers, which take into fixed and stationary 
wards in the lock, and also act on levers or tumblers therein. The key has 
further a cross slit up the barrel or stem, which takes on to a cross fit 
and turning in the centre opening or eye of the keyhole. The lower set 
of levers or tumblers, upon which one set of the key wards or throwers 
act, are connected to bars which receive motion therefrom, and move in » 
direction transversely to the bolt of the lock, with which they underlock, 
being furnished with projections which are received in notches formed on 
each side of a chase or slot in the bult which traverses on them when all 
accurately adjusted in position by the key. The other ward or thrower of 
the key acts on one or more levers or tumblers, on which the bolt travels, 
It also throws or shoots the bolt, This lock is made so that the key only 
turns in one direction, so that when the key is removed the bolt is shot so 
as to effect the locking action. Another lock, according to this invention, 
has the key furnished with two sets of wards or tumblers, which act in 
succession on the same set of levers or tumblers, and also each contribute 
motion to throw the bolt. The levers or tumblers, as before mentioned, give 
motion to a series of bars in a direction transversely to the bolt, which 
are furnished with recesses for the passage of nibs or projections on the 
bolt or bolts when the tumblers or levers are properly adjusted by the key, 
and motion given thereby. Several bolts are introduced in this lock, but 
united at a common point, which necessitates the whole number being acted 
on simultaneously. A third and less expeasive lock is fitted with two sets 
of levers or tumblers mounted on the bolt, which are acted on simul- 
taneously by the double-warded key, so as to move and adjust them to pass 
through certain openings when the bolt is shot. In all these locks the levers 
or tumblers and bolts are acted on by springs and other accessory parts that 
may be required, but which require no further mention herein.—Not pro- 
ceeded with, 


2264. J. Nicnonson, jun., Shejileld, “‘ Machinery for cutting and winding 
strips or shreds of steel, silver, dec.” —Dated 11th October, 1858. 

This invention consists in certain mechanical arrangements by means of 
which strips of steel or other metal can be cut to any desired width in a 
more sunple and efficient manner than heretofore. The inventor employs a 
strong framing of a suitable height, either of iron or wood, upon one end 
of which he places a feeding roller, and above it on the upper surface of 
the frame he places guide rollers and cutter guides, for the purpose of 
delivering the sheets of metal to be cut into strips direct to the cutters. 
The cutters are circular, and are mounted on axles one above the other, the 
cutters being male and female, It is obvious that as the axles rotate, and 
the sheet is drawn between them, the pressure (which is similar in action to 
shearing) causes the sheet to be cut into strips. Other appendages are 
attached to, and used with, the machinery.—Not proceeded with, 

2267. M. Stow, Leeds, “* Preventing or securing the detection of alterations or 
erasures in bankers’ cheques and other similar instruments, and the crossing 
thereo) .”"— Dated 11th October, 1858 

This invention consists in making a series of perforations which shall 
form an essential part of the crossing or other part of the cheque or instru- 
ment which is important to guard against alteration or erasure.—WNot pro- 
ceeded with. 

2268. W. E. Newton, Chancery-lane, “‘ Apparatus for facilitating submarine 
€2)} ."—A communica/ion.—Dated 11th October, 1858. 

The leading character of this invention consists in combining with the 
working chamber or chambers in which the explorers are to be placed a 
reservoir containing air compressed to such an extent and in such quantity, 
and so combined with the said working chamber or chambers, that the ex- 
plorers inside may draw the required supply from the said reservoir to suit 
their own demands for respiration, and to control the buoyant or rising 
power of the apparatus. The invention also consists in combining with the 
working chamber or chambers and the reservoir of compressed air, one or 
more ballast chambers, which the explorers inside the apparatus can at their 
discretion cause to communicate with the compressed air in the reservoir, 
and with the surrounding water, so that air may be admitted to force out 
the water when it is required to increase the buoyancy of the apparatus, to 
rise ; or the water may be introduced to expel the air whenever it is 
to increase the sinking power of the apparatus for the purpose of sinking. 
The invention also consists in purifying the air inside the working chamber 
or chambers whenever it has become vitiated by the respiration of the ex- 
plorers inside, by a shower of water, either in its natural state, or holding in 
suspension some chemical agent that has a strong affinity for carbonic acid 
and which water, in passing like spray through the vitiated atmosphere, will 
absorb the carbonic oxide or carbonic acid given out in respiration, while 
the said water will at the same time give out the free atmospheric air known 
to be contained in considerable quantity in water. The invention also con- 
sists in combining with the working chamber or chambers, and with the 
reservoir of compressed air, a pump, which pump communicates by means 
of its eduction pipe with the reservoir of compressed air, and by means of a 
flexible induction pipe with the atmosphere above the surface, the said 
flexible pipe for this purpose being provided with a float having a spring 
valve, so regulated that it will be Kept closed by the pressure of the water 
while rising to the surface, and opened by the spring after reaching the sur- 
face of the water, so that when required in the case of accident, by the work- 
ing of the pump air may be drawn from the surface and forced into the 
reservoir of compressed air, whenever from any cause the supply forced in 
before sinking becomes insufficient. 

2273. W. Situ, Edinburgh, “ Transferring drawings or delineations in 
lithographic and zincographic processes.” —Dated 1ith October, 1858. 

This invention relates to a system of effecting the transference of drawings 
or delineations from the originals to the printing stones or plates in such a 
manner that, whilst great economy is effected in the process, very superior 
accuracy is also secured, According to these improvements the operator 
proceeds by primarily preparing a sheet of tracing or translucent paper, 
cloth, or other fabric, with the transfer medium or materials o 
used in the preparation of transfer paper by lithographers and zincographers. 
The sheet thus prepared forms what may be termed a composite tracing and 
transfer paper, as it serves both purposes. This | ap then answers 
as the medium for obtaining the first and only tracing used in the 
from the original drawing or delineation which is to be p 








the pre- 
pared sheet being fastened down upon the original drawing with ita prepared 
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face upwards. The drawi 2 ae Sent ae Se et 
sheet with transfer ink, and it is then removed to the stone or 
plate, the traced delineation being pressed down upon the face 

or plate. The removal of the sheet from the stone is effected by heating the 
back of it with hot water, and then ss up the ‘sheet at one end and 
slowly pulling it off backwards. This p leaves the drawing upon the 
stone or plate*ready for being inked up and prepared for printing in the 
ordinary manner. In tais way, whilst the original drawing is in no way 
injured, the process of transferring is very materially shortened, and in a 
manner which allows of the reduction of the chances of there being errors. 


2278. J. Parkins, Hanway-street, Oxford-street, “ Securing envelopes, and 

fastenings to be used therein,” ~Dated 13th October, 1858. 

is invention consists in cutting and forming the envelope so that the 
ends of the side lappets may fold over each other upon the top of the lower 
lappet, and in cutting or piercing a hole through each end of the side and 
lower lappets, so that when folded together the holes may lie over and 
correspond with each other ; also in cutting or piercing holes in the upper 
or ‘seal lappet to enable it to receive the legs or pins of a plate or shield 
fastening, to be fixed thereto. .The plate or shicld fastening is made of 
steel, brass, copper, white metal, silver, or other suitable known metal, and 
is cut or stamped into a circular, oval, lozenge, or shicld-like form, leaving 
stout legs or pins projecting therefrom. These legs or pins are turned up 
at right angles, passed through the paper, and bent down sv as to secure the 
fastening to the seal lappet “of the envelope. Another leg or pin longer 
than those just described is made to project from the lower part of the said 
plate or shield fastening, and is turned down at the end and punched into 
the form of a spring hook, when it is passed through a hole in the said seal 
lappet and is ready for use. The side and bottom lappets are secured by 
gum or by a metallic eyelet passed through them, and gum is used in the 
usual manner to the tongue of the sea) lappet-—Not proceeded with. 





REBUILDING Or PAnis.—According to the Moniteur des Architectes, 
1565 houses have been pulled down in Paris from the year 1852 to 
1857. . Government paid for them an indemnification sum of 
126,211,559 francs. During the same period 6,552 new houses, at 
the value of 712 million francs, have been built. Regarding building 
at Paris in general, 22 million francs were spent in it in 1850, 26 
millions in 1251, 28 millions in 1852, and the enormous sum of 250 
millions in 1856. 

Vavr or A Brr or KNowLEpDGE.—In the Piazza before St. Peter's 
at Rome stands a beautiful obelisk. It was brought from the circus of 
Nero where it had lain buried for ages. It was one entire piece of Egyp- 
tian marble, 72 ft. high, 12 ft. square at the base, and 8 ft. square at 
the top, and is computed to weigh above 470 tons, and it is sup- 
posed to be 3,000 years old. Much engineering skill was required to 
remove and erect this piece of art; and the celebrated architect, 
Dominico Fontane, was selected and engaged by Pope Sextus V. to 
carry out the operation. A pedestal, 30ft. high, was built for its 
reception, and the obelisk brought to its base. Many were the 
ingenious contrivances prepared for the raising of it to its last rest- 
ing place, all of which excited the Jeepest interest among the people. 
At length everything was in readiness, and a day appointed for the 
great event. A great multitude assembled to witness the ceremony ; 
and the Pope, afraid that the clamour of the people might distract the 
attention of the architect, issued an edict containing regulations to 
be kept, and imposing the severest penalties on anyone who should, 
during the lifting of the gigantic stone, utter a single word. Amidst 
suppressed excitement of feelings and breathless silence, the splendid 
monument was gradually raised to within a few inches of the top of 
the pedestal, when its upward motion ceased ; it hung suspended, 
and could not be got further; the tackle was too slack, and there 
seemed to be no other way than to undo the great work already 
accomplished. The annoyed architect, in his perplexity, hardly 
knew how to act, while the silent people were anxiously watching 
every motion of his features to discover how the problem would be 
solved. In the crowd was an old British sailor; he saw the difficulty 
and how to overcome it, and with stentorian lungs he shouted, 
“Wet the ropes!” The vigilant police pounced on the culprit and 
lodged him in prison; the architect caught the magic words, he put 
this proposition in force, and the cheers of the people proclaimed the 
success of the great undertaking Next day the British criminal 
was solemnly arraigned before his Holiness; his crime was unde- 
niably proved, and the Pope, in solemn language, pronounced his 
sentence to be—that he should receive a pension annually during his 
lifetime. 

STEAM-CULTURE AT Woo.ston.—The Messenger states that Mr. 
Smith has closed for the season his steam-culture exhibitions, on his 
farm at Woolston. The same journal, in noticing the last exhibition 
for the season, says the engine, the rope, and the windlass were the 
same as upon preceding occasions; the only exception remarked was, 
that the tly-wheel was provided with a rigger, and as the latter was 
only 4 ft., while the former was 5 ft., the pace and the draught of 
the implement were regulated to its proper practical speed, namely, 
about 2} miles per hour, The gauge-pipe of the engine kept steadily 
at 32 Ib. pressure; so that little more than 4-horse power was ex- 
pended in pulling the implement over the field. The length of 
rope, which was judiciously laid out, and well sustained by the 
*‘ porters,” was twenty-seven chains. The practical deductions that 
may safely be drawn from the various operations of the last three 
years, upon the Woolston system of steam-culture, have been thus 
fairly summarised by Mr. Smith. First, the apparatus :—* One of 
its chief recommendations is the great simplicity of the apparatus ; 
in proof of which it may be stated, that out of upwards of forty 
sets now at work, there has been no ditliculty in getting the ordi- 
nary labourers, found on the various farms, to work them 
easily. If set down to work about six acres, which is found 
on an average the right sized piece, and the rollers well placed, so 
that the ropes are kept well off the ground, the friction is light, and the 
power required to put the apparatus and ropes in motion is but 
triding; the average length of rope in use in cultivating six acres 
is about twenty-tive chains. The ropes adjust themselves to any 
length, and triangular or crooked pieces of land can be almost as 
easily and quickly worked as square pieces. ‘The implements adapt 
themselves to unequal surfaces, through hollows, and over hills, no 
matter how deep or steep. The work performed by them is of the 
most valuable kind, especially for autumn cultivation, and the 
breaking up of turnip land on strong soils fed off by sheep. The 
turning of them is simple, and is performed in a few seconds. The 
anchors are simple and efficient, but will pull up if the implement 
comes in contact with a strong root or a large fixed stone, so that the 
risk of breaking the tackle, by this arrangement, is avoided.’ The 
windlass is also simple, strong, and easily as well as quickly re- 
moved from place to place. But in cultivating a field, say of twenty 
to thirty acres, very little shifting is required,‘ as the apparatus 
would generally be put down in the centre of the field, which being 
divided into four parts, each quarter is cultivated consecutively, 
without a removal of the engine and windlass. , The price of the 
apparatus complete (without engine), is less than £200; an ordinary 
7 or 8-horse power engine is the best size to work it with, as the 
ropes will not long bear the strain which larger engines put upon 
them. To preserve the ropes, a frequent dressing with gas tar and 
lime is desirable ; and too much attention cannot be given to keeping 
the ropes off the ground. For this purpose a simple roller or rope 
carrier has been invented, which answers the purpose admirably, and 
can be removed to allow the implement to pass, and: be replaced 
without trouble. « The engine and apparatus complete weigh eight 
tons.” Now for the results. “It is found that five acres’on heavy, 
and seven on light land, are an average day’s work ;‘that September, 
October, and March are the best months for applying ‘steam . power 
to the cultivation of the soil; that, after’ deducting Sundays and a 
few days for thrashing and stoppage by rain, the working days for 
September and October may be put down at forty-five; this, mul- 
tiplied by five for heavy land, and seven for light, gives 225 acres 
and 315 acres as the quantity of land*that can be cultivated once 
over with a set of apparatus within those months. By'this it is 
clearly seen that if steam power‘is to be generally applied’ to the 
cultivation of the soil, every large farmer must possess a set of ap- 
paratus of his own. Two or three small farmers may have a set 
between them, or hire one of another, according to arrangement ; 
for September and October will not wait, and if the work is ‘to’ be 
done well, it must be done in those months.” ‘ 








THE IRON, COAL, AND* GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 
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Tue last of the series of ironmasters’ meetings for this quarter was 
held at Dudley on Saturday. The attendance was not so numerous 
as is generally the case, even at the last meeting, when only the fag- 
end of the business is done ; and the business done was in proportion. 
The result of the entire series of meetings is that fewer orders were 
scarcely ever given out on a similar occasion. Consumers nearly 
one and all defer their orders till it is more correctly known what 
will be the course of continental politics. In some instances the 
speculative ones were not indisposed to give out orders if théy could 
get them accepted at 10s. below the trade standard. The offers were 
rejected on most hands. Those makers, however, who were com- 
pelled to get orders, had to submit at Dudley to take prices which, 
although not a reduction to this extent, still were considerably below 
last quarter's rates. At the same time, the orders that have been 
booked by the first-class houses have only in very rare instances 
suffered a change upon the state of things that existed three months 
ago. What may be the course which they may be induced to take 
later in the quarter the course of events before referred to will de- 
termine. ‘The American orders received by the last steamer have 
not been more numerous or valuable than those of the preceding 
week, 

In pigs a few transactions took place on Saturday; but the 
business done was at a reduction of half-a-crown uponjlast quarter's 
prices, the rates having gone down since the Wolyerhampton 
meeting 1s, 8d. per ton. A similar reduction to that should have 
been printed in our last article, where, however, 1s. 3d. was printed 
in error “one-third.” 

The coal trade is less active. 

Native ironstone is in good demand, and realises from 16s. 6d. to 
17s, per ton. 

‘There has been exhibited at some of the meetings specimens of the 
ore from the Cogenhoe mine, in Northamptonshire. This is said to 
be the very best ore which has yet come from that quarter. It is 
clean, and contains, we are informed, a large proportion of metal. 
It has already been used to some extent by several members of the 
trade; and if the general quality is what it is expected to be, there 
can be no doubt that this stone will be much used in this district, 
as the supply raised here is diminishing. The pig masters will be 
glad to get hold of a good quantity of ore raised within such an easy 
distance. Much of the ore sent here from Northamptonshire two or 
three years since was mere dirt, and it fell into disrepute in conse- 
quence. taeded : 

The manufacturing trades of Birmingham and district are in much 
the sarne condition as last week; if any change, it has been in the 
wrong direction; and in no quarter do we hear of any improvement. 

The Wolverhampton factors give a very gloomy account of the 
state of the home trade, especially in the north of ‘England, and 
those reports are to a great extent confirmed.’ The manufacturers 
here are, however, going on quietly, orders coming in just sutticient 
to enable them to do so; in some instances the out-workers are said 
to be short of employment, but we do not hear of any. manufactories 
in which the men are upon short time. It is quite clear now that 
trade will not revive at present; in all probability it will be deferred 
until near the autumn; such is the feeling which is becoming prevalent 
amongst those who are best informed as to the prospects of both the 
home and export trade ; and there have been various indications of late 
of a character to contirm this view. The continental trade is almost 
everywhere in a state of stagnation; the American orders continue 
small, and in other departments of the export trade the same inani- 
mation prevails. At home there is the same disposition to wait the 
course of events, and the shop-keeping class generally report trade to 
be languid, especially during the last month; we do not, however, 
anticipate any more retrograde movement; but that business will 
continue quiet without any approach to what may regarded as 
depression. 

The late terrible accident on the Oxford, Worcester, and Wol- 
verhampton Railway, has furnished an arbitration case for the 
under-sheriff and a special jury, at the Hen and Chickens Hotel, 
Birmingham. The action was brought by a mechanic named 
Wycherley, to recover damages, which were laid at £1,500, for 
injuries which his wife sustained by the accident in question. The 
woman’s injuries were a compound fracture of the left leg, from 
which it was said she was still suffering. Mr. Kettle, of the Oxford 
Circuit, instructed by Messrs. Southall and Nelson, of Birmingham, 
appeared for the plaintiffs; and Mr. Motteram, also of the Oxford 
Circuit, instructed by Mr. Pidcock, of Worcester, appeared for the 
defendants, the railway company, who, Mr. Kettle said, not having 
pleaded to the action, but allowed judgment to go by default, had 
thereby admitted that the accident was caused through their negli- 
gence, and the only question for the jury to determine would be 
what sum of money the company should pay by way of compensa- 
tion for the injuries Mrs. Wycherley had received. Mr. Kettle gave 
a description of the accident, which he said was of the most terrible 
description, and that the awful sight of dead and dying persons 
which the female plaintiff witnessed on the night in question had 
had a serious effect upon her health, and concluded by calling upon 
the jury to give large and exemplary damages. To sustain the 
plaintift’s case, Mrs. Wycherley was called, who supported by her 
evidence the statements of her counsel. On cross-examination by 
Mr. Motteram, she admitted she had received immediate medical aid 
from Dr. Walker, of Netherton, the surgeon appointed by the com- 
pany; that Dr. Walker had treated her skilfully, and with great 
care and kindness throughout the whole of her illness, and had 
visited her only a fortnight ago; that the company had paid every 
expense, including the bill at the inn where she had remained up- 
wards of amonth. That she gave birth to a child on the Sth of 

November, which was strong, healthy, and properly formed. The 
plaintiif himself was next called, but proved nothing of importance 
in furtherance of the case, but admitted, on cross-examination, that 
he wasa mechanic earning from £2 to £2 10s. a week, and lived in 
a house for which he paid a rent of 3s. a week, and that before the 
accident he had kept no servant, the whole of the household work 
having been performed by his wife. Dr. Bell Fletcher, Messrs. 
Alfred Baker, Hoskyns, and W. H. Sproston, surgeons, of Bir- 
mingham, were then called to prove the injuries the female plaintiff 
had received, and they gave it as their opinion that the injuries were 
of a serious nature; that the broken leg was from an inch to an 
inch and a-half shorter than the other; that she was suffer- 
ing from giddiness, pains in the head, tenderness over, the 
spine, in the region of the loins; and Dr. Fletcher . added 
that she was suffering from defective memory, and her sense 
of taste and smell was impaired. Mr. ,Hoskyns and ; Mr. 
Sproston thought the injuries might produce permanent derange- 


| ment of the nervous system. Mr. Baker,expressed an opinion that 


under proper treatment it was probable the present symptoms would 
disappear, in which opinion Dr. Bell Fletcher,*to a great, extent, 


coincided. Mr. Motteram {then addressed the jury, and said {that | 


none could regret the accident more than the defendants did. Every- 
thing which kindness and humanity ‘could suggest had been ‘done 
for the sufferers at the time of the accident; every person injured 
had been provided at the company’s expense with the first medical 


advice, and it had been admitted that Dr. Walker, of Netherton, | 


had, at the request and expense of the railway company, attended 
upon Mrs. Wycherley with the greatest skill, care,“and kindness. 
The defendants had done all this, and were prepared to do 


more—they were ser to make liberal ands, 


com- 
ponuatios for the and suffering the pi it’s wife 
ad sustained and been called to endure. e- coun- 
sel, however, complained that the case had been much exaggerated 
on the other side; he said that the £1,500 damages demanded 
was most excessive, and said that topics had been introduced to 
inflame the case, and calculated to draw the attention of the jury 
from the real question at issue. He observed that an evident dis~ 
sition existed on the part of the plaintiffs not to place before the 
jury the whole and every part of this unfortunate case. The posi- 
tion in life of the plaintiff and his wife had neither been stated by 
the learned counsel for the plaintiffs, nor proved by them, neither had 
Dr. Walker been called, who could have given the history and parti- 
culars of the case from the very commencement, although it had 
been admitted that he was a gentleman of undoubted respectability, 
and had skilfully, carefully, and kindly attended the plaintiff’s wife 
up to within very few days of the } msorny! inquiry. The accident, 
the learned observed, was deeply to be regretted; the de- 
fendants had wn no impediments in the way of the plaintiffs 
submitting their case to the consideration of a i . The 
defendants themselves had confidence in that tribunal, and havi 
by the pleadings admitted that the plaintiffs were entitled to com- 
pensation, and having elicited from the witnesses all the facts ne~ 
cessary to place the matter freely and fairly before the jury, he 
appealed to them carefully to consider the whole case, and give such 
reasonable and temperate damages as the nature of the case req 
The under-sheritf then summed up the case, and the jury having 
retired, returned into court in about half an hour with a verdict for 
the plaintiffs for £350. 

A stoker in the employ of the Stour Valley Railway Company 
named William Callow, aged twenty-three, was on Monday taker 
to the Queen’s Hospital, Birmingham, suffering from severe scalding 
of the legs and arms. It appears the poor fellow was standing on 
the engine of a goods train, when one of the tubes burst, the re- 
sult being that he received the injuries named. The sutterer is pro- 
gressing favourably. 

A fatal boiler explosion occurred at about six o’clock on Friday 
morning at the Old Fark Colliery of Messrs. Lloyd and Foster, 
ironmasters, near Wednesbury. The boiler supplied power to an 
engine which worked two’ shafts leading to limestone mines, one 
of which the men were descending at the time of the accident.’ A 
portion of the rent boiler coming in contact with the machinery, 
the pulleys and chains were snapped asunder, and one of the wheels 
fell upon the head of an Irishman, about twenty years of age, who 
was eating his breakfast by the boiler-tire, and killed him on the 
spot, and the skip being no longer restrained by the chain, ran with 
great violence to the bottom of the pit. Fortunately this shaft was 
admirably constructed, there being guides for the skip, which was 
what is known as a “ cage,” so that beyond a good shaking and one 








man having his shoulder dislocated, we believe the men who were 
descending were not hurt, although the “cage,” after falling to the 
bottom of the pit, rebounded up the shaft for a considerable distance. 
The poor fellow who was killed had no ‘business in the colliery. 
By what appears to be almost a miracle, the engineer, John Meekin, 
who is one of the best hands at his trade in the neighbourhood, 
escaped with comparatively little injury, although he was tending 
the engine at the time, and was actually at the lever the moment 
the explosion took place. The stoker, Thomas Grice, who was also 
at his duties, escaped serious injury ; but both were for a time par- 
tially buried in the debris. During the whole of the day the greatest 
interest, and in many instances painful excitement, was manifested 
as to the fate of the menin the shafts; and as the machinery was 
disconnected, it became necessary to resort to horse-power to get 
them up. There were altogether nearly 150 men in both mines. 

At the coroner’s inquest, John Grice, the stoker, said that on the 
morning in question he attended to the fires as usual, and that he 
afterwards sat down by the cylinder. Immediately he had taken his 
seat he heard the explosion, and was precipitated into the midst of a 
mass of bricks. He had not been more than two days working there, 
and did not know the state of the boiler, but saw the engineer try it 
that morning with the gauge. Thomas Wood, boilermaker, and 
Thomas Whitehouse, principal engineer of the colliery, spoke to the 
fact that six years ago the boiler was put up new, and that it wasin 
good working order at the time of the explosion. It was constructed 
to bear 60 1b, to 80 1b. pressure on the square inch. It would work 
safely at 60 lb. Since the explosion Wood had examined the boiler, 
and detected a place where it had been made red-hot, and this was 
the cause of the explosion. It was the duty of Meekin, the engineer, 
to see that sufficient water was in the boiler, but this had clearly not 
been attended to. .Mr. Longridge, Government Inspector of Mines, 
said he had examined the boiler, and quite concurred in the opinions 
expressed by the two last witnesses. He was also of opinion that it 
had been before neglected, and that the water had not been kept up 
in the boiler, as there were evident marks where it had been 
allowed to get red-hot before. The iron was of good quality, and of 
the proper strength. He spoke very highly of the construction of 
the shaft and skip, remarking that, had the latter been an ordinary 
one, a most serious loss of life would inevitably have resulted. It 
was deemed desirable that a post-mortem examination of the body of 
Caser should be made, and Mr. Proctor, surgeon, was instructed to 
make the same, for which purpose an adjournment was ordered. It 
may be mentioned that, by the order of the coroner, Meekin, the 
engineer, was present, and after the usual caution had been given 
him he was asked if he wished to say anything or to ask the witnesses 
any questions. In defence he stated that he had tried the boiler as 
usual, on Friday morning, and the gauge indicated that there was 
sufficient water therein. He could not account for the explosion in 
any other way than that given by the witnesses, and supposed that 
the gauge must have been out of repair. ‘The coroner ordered him to 
attend the adjourned inquiry, as he said he did not know what the 
opinion of the jury might be. If they thought that there was cul- 
pable neglect, it would be a serious matter. Messrs. Lloyd and 
Foster have given orders for the funeral of the deceased to be con- 
ducted at their cost. 

Two colliery engineers have been committed at Dudley for man- 
slaughter. They involve separate accidents; and in the most recent 
case the coroner's jury are not of the same opinion with the magis- 
trates, the former having returned a verdict of accidental death 
after the magistrates had committed for the serious offence before- 
named. 

In the first case to which we refer Charles Bridgewater, late 
engineer at the Bunn’s-lane Colliery, was placed in the dock ona 
charge of having, by negligence, caused the death of Henry Dicken- 
son, a lad seventeen years of age, on the 17th of February last. It 
will be remembered that on the morning of the above-named day, 
three boys were coming up out of a pit at Bunn’s-lane Colliery, and 
in consequence of the engine not being stopped at the proper moment 
the skip was carried over the pulley, whereby the deceased was 
thrown out, and falling on to an empty skip, to which was attached 
some iron rings, he sustained such severe internal and external 
injuries as resulted in his death a short time subsequently. The other 
two boys were not seriously hurt. A coroner’s inquest was held on 
the body of the deceased, and negligence on the part of the engineer 
(the prisoner) having been proved to the satisfaction of the jury, 
inasmuch as he was not in attendance upon the engine at the time 
the skip was coming up, although the regular signal had been given, 
a verdict of “ Manslaughter”. was returned against him. Since the 
occurrence, however, he has not: been seen or heard of, till the day 

s 





before the inquiry, when he was apprehended on a magistrate 

| warrant—the coroner's warrant being also out against him. When 

| apprehended, the prisoner’ told the constable that he left the engine 

to go to the pump, but he would not have done so if the si 

| been given. -He also stated‘ that no signal had been given. Two 

| youths, aged ‘fourteen’ and sixteen om pam were called as 
witnesses, and they stated that the signal was given. Mr. Maltby, 

who appeared for the defence, said his instructions were that the 

signal bell was defective, and that sometimes it did not ring. The 

| bench decided on. committing the prisoner for trial, but accepted 

| bail—two sureties in £30 each, and himself in £60. : 

! In the other case the inquest was concluded on Friday last, after 
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the engineer had been before the magistrates, and committed. The 
inquest on the ge Be Thomas Jones, who was killed on the 
7th inst., at Lord Ward's Old Park No. 40 Pits, was resumed. 
Richard Hodgkiss stated that the accident by which deceased 
lost his life occurred at about half-past nine, on the 7th inst., 
as he was ascending the shaft in a barrel, in company with James 
Newport and two other men. James Fisher was engineer. Witness 
was acting as banksman on the approach of the barrel, and on its 
arrival at the top he proceeded to push the runner over. As the 
barrel kept proceeding upwards the men began to jump out, and 
before witness had quite pushed the runner over deceased jumped 
out, and fell down the shaft, a distance of seventy or eighty yards. 
‘Two other men also jumped out, and escaped comparatively unhurt. 
The fourth clung to the pulley frame, and slid down to the ground. 
After the men were all out the barrel was drawn over the pulley. 
Deceased was twenty-six years of age, and Fisher was thirty-nine. 
The latter had been employed as engineman two years, and the men 
had great contidence in his care and management. William 
Knowles corroborated the statement of the last witness, and further 
stated that he went to Fisher after the accident, and asked him how 
it had happened. Fisher said he could not tell exactly, but he had 
missed the bell. This witness stated that he believed the accident 
happened from the momentary absence of mind of the engineer, who 
was esteemed to be a steady careful man. At this stage of the pro- 
ceedings the jury spent about three-quarters of an hour in discus- 
sion, and at length intimated that they should like some further 
evidence. Charles Manning, the watchman at the pit, was accord- 
ingly called. He deposed that Fisher appeared very much distressed 
at the occurrence, and that he had complained of being unwell The 
steam was blowing across the engine-house window at the time of 
the accident. Francis Whale, who worked the engine after the 
accident, stated that he found it very difficult to do so in consequence 
of the steam blowing across the window, and that he was obliged to 
have a man stationed outside to signal to him. Jabez Fisher, the 
engineer, was called, and asked if he wished to make any statement. 
He said that he never lost hold of the engine from the time the 
men first started, in order that he might pay the closest attention to 
his duties. Before, however, the men arrived at the top, his sight 
failed him, and the steam was passing across the window. The 
usual signal of a bell did not ring on the occasion, in consequence of 
the barrel having started from a “heading,” and not from the 
bottom of the shaft. After hearing the evidence and Fisher's state- 
ment, the jury consulted for five or ten minutes, and then returneda 
verdict of * Accidental death.” 

The colliers of South Staffordshire continue at work. The Union, 
however, are active in promoting its principles, and getting signa- 
tures to the petition which, in common with the Yorkshire men, it 
is their purpose to bring before Parliament for an enactment that 
shall make the principle of the Factory Act applicable to them. 
The district is being exteasively placarded with bills, in which the 
leader upon this subject which appeared in Tue ENGINEER on the 
Ist inst. has been reprinted. As many as 4,000 of these bills have 
been printed. One of the most recent mectings of the men was held 
in a field at New Village, near to Wolverhampton, and was attended 
by nearly 300 persons. James Jackson, a collier of Westbromwich, 
who has been refused work in consequence of the part which he took 
in the last strike, was called upon to preside. In his opening re- 
marks he said the meeting was to take into consideration the miners’ 
petition, and the best means of carrying it out. He did not wish to 
pull either the master or the butty down, but still he hoped to live to 
see the day, not only when miners would have a less number of 
hours to toil, but when they would be raised in the scale of intelli- 
vence. He was glad to hear that the inhabitants of the New Vil- 
Ce had not only a desire for intelligence, but had already begun to 
learn to think instead of to drink, and he was glad they had a 
Temperance Hail in course of erection. He was not a teetotaller, 
but still he would not spend his money in drink until he had first 
provided for the support of nature. It had been said that “ miners 
were an ignorant race, and a swinish multitude,” but who was it 
that had made them so? He admitted they were ignorant to a 
certain extent, but still, it would, in his opinion, be more charitable 
to give them some education than to frown on them. It was like 
knocking a man down and then kicking him for falling. He then 
said the only way in his opinion to raise the miners from their present 
state of ignorance and degradation, would be to work fewer hours in 
the pit, and apply their leisure time to improving their minds, and the 
education of their children. (Hear, hear.) He then called on John 
Foy, another collier, who explained the rules of the Union, and 
showed at great length the advantages which might be derived by 
joining it. Mr. Platts, a tradesman, was then called upon to address 
the meeting. He spoke at some length on the various clauses of the 
petition, and proved that it would be for the interest of all classes if 
such a bill were to pass through Parliament. He had been told that 
the shopkeepers in the adjacent villages had given their signatures, 
and he hoped the shopkeepers and gentlemen of New Village would 
do the same. He then asked the miners if it was not their duty to 
pay the expenses of the petition, and likewise the carrying it out. 
(Several voices from the crowd, “ Yes, yes.”) He proposed that all 
who were of opinion that it was their duty to support the petition 
and meant to do so, should show the public their intention. It was 
seconded by one of the miners, and when it was put by the chair- 
man was carried unanimously. Several of the tradesmen present 
then came forward and gratuitously gave their shillings in aid of the 
petition. It was then agreed that when the Temperance Hall was 
finished, the miners should be allowed to hold their club there by 
paying a minimum sum for expenses. After a vote of thanks to the 
shopkeepers for their donations, the meeting peaceably separated. 

At the Petty Sessions at Wolverhampton on Wednesday, a man 
named Cleaton, a butty miner, of Tipton, was charged with deduct- 
ing 6d. for ale from the wages of Charles Jones and Henry Martin, 
two miners in his employment, in January last. The common 
informer, Drury, laid the information in both cases. That in which 
Jones was the prosecutor was dismissed, that person not having 
partaken of the ale, which he said was not fit to drink. Inthe other 
case, which was exactly similar, with the exception that Martin had 
had his share of the ale supplied, the full penalty provided by the 
Truck Act, £10 and costs, was inflicted. 








Tue AtrLantic TeELEGRAPH.—Copies of all contracts which have 
been made by the Government with companies for the construction 
and maintenance of electric telegraph lines have just been printed, 
by order of the House of Lords, on the motion of Lord Stanley of 
Alderley. Foremost amongst these is the agreement made in May 
last with the Atlantic Telegraph Company, which is conditional, 
however, upon the company laying down and having in effective 
operation tor the transmission of messages a line of electric tele- 
graph from Ireland to Newfoundland on or before the 29th of Sep- 
tember next. The term of the contract is to commence from the day 
on which the company shall be in a position to work the line effec- 
tively, and to continue for twenty-tive years. The Government gua- 
rantee to the company a fixed minimum payment for the transmission 
of messages of £14,000 for each year, during the contract term, in 
which a dividend of less than 6 per cent. shall be payable to the 
shareholders out of the nett earnings of the company, including the 
charge for Government messages; and £10,000 for each year in 
which a cividend of 6 per cent. or more shall be payable. Such 
payments are not to prejudice the right of the company to receive 
the total amount of the rates payable for the transmission and de- 
livery of Government messages, should such rates exceed the amount 
to which they would be entitled under the guarantee. The agree- 
ment provides that the guarantee is to apply only during such time 
as the line shall be capable of being worked effectively; but in 
case of any interruption the company would be entitled to a propor- 
tion of the amount guaranteed for such part of the year as may 
elapse before or after the interruption. The rates for Government 
messages are to be the same as those charged to individuals, and are 
not to be augmented without the consent of the Government. ‘There 
are some minor stipulations, which, in the present state of the under- 
taking, it is needless to state. 
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(From our own Correspondent.) 
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A MEETING of gentlemen interested in the coal trade of the South 
Yorkshire district has been held at Barnsley, to consider the con- 
tinued diminution of the trade of the district with London over the 
Great Northern Railway. It was resolved that a deputation should 
wait upon the directors of the Great Northern Company to enforce, 
if possible, the principle laid down in the subjoined resolution :— 
= That the present mode of conducting the coal trade of this district 
with London, by the Great Northern Kailway Company, is unfavour- 
able to its proper development, and that the only policy under which 
the trade can be expected to attain its natural growth is that of 
making the Great Northern Railway a great highway of commerce, 
common to all at one uniform rate per ton.” 

At the Halifax Borough Sessions, Messrs. Crossley, stuff dyers, 
Bailey Hall, have been charged with creating a nuisance by allowing 
the issue of smoke from the chimney at their works. This was the 
first case which has been the subject of judicial investigation in 
Halifax. Mr. John Crossiey appeared, vl stated that the firm had 
used every means to abate the nuisance, and had expended several 
hundred pounds in the adaptation of ditlerent patents, but all in 
vain. They would be glad to know how the end could be accom- 
plished. After a good deal of discussion, it was decided, on the sug- 
gestion of the prosecution, that the case should stand over for three 
months, to allow the defendants an opportunity of making further 
efforts. 

A singular case has come before the special sessions of the West 
Riding Court, Halifax. Messrs. John Crossley and Sons, carpet 
manufacturers, Dean Clough, Halifax, appealed against an assess- 
ment made by the overseers of Northowram, ‘The extensive carpet 
works of Messrs. Crossley are erected on each side and over the river 
Hebble, which is the partition boundary of the townships of Halifax 
and Northowram. ‘The assessment in question amounted to £914, 
and was made for motive power—steam power alone. Messrs. 
Crossley state that their motive power is in the township of Halifax, 
though they have a large amount of machinery on the Northowram 
side, and for which they do not object to pay the proper assessment. 
They were anxious to know whether they should pay the overseers 
of Halifax or Northowram—they of course opposed two calls. After 
some discussion the bench came to the conclusion that they had no 
jurisdiction in the case. It is probable that the appeal will come up 
at the Bradford Midsummer Sessions. 

The heading, “ Offences against the Factory Act,” continues to 
appear too commonly in the sessions reports of the northern papers. 

A model—said to be extremely well executed—has been made in 
cork wood of a high-pressure engine, by a Mr. R, Smethurst. The 
model is 16 in. high, and weighs only 3} 0z. “It is certainly,” says 
the Manchester Courier, “a striking instance of what may be accom- 
plished by patient perseverance. ‘I'he labour bestowed in perfecting 
it must have been immense, as will be readily understood, when it is 
remembered how little adapted is the wood of the cork tree for fine 
manipulation. We understand it is the intention of Mr. Smethurst 
to present it to some public institution— probably Peel Park 
Museum.” 

A court of inquiry was held last week at Wigan, before Mr. Henry 
Austin, a commissioner aspointed to investigate certain waterworks 
arrangements. It was stated that, for the purpose of making an 
embankment proposed, eight statute acres of land would be required, 
but that, on the other hand, the corporation would have thirteen 
statute acres which formed part of the site originally intended for 
the reservoir, and this, being now unappropriated, might be disposed 
of. By the alterations my ery the level of the water would be 
raised 12 ft. 8 in. above the level authorised by the Waterworks 
Act. There was no opposition offered to a petition presented by the 
corporation. After the inquiry, Mr. Austin proceeded to Adlington, 
to inspect the reservoir and the site of the proposed alterations. 

In the Newcastle district, it appears that the wagon manufactory 
of the North-Eastern Railway Company at Gateshead is to be re- 
moved to Jarrow Docks, where all the work pertaining to the chal- 
dron wagons will be executed. ‘The surveyors of the North British 
Extension Railway have received instructions to proceed with the 
laying out of the line; and it is expected that by this time next year 
the communication between Carliste and Canobie coal pits will be 
completed. It appears, from carefully compiled statistics with re- 
ference to the supply of coals for the metropolis, that the arrivals in 
the port of London in the three months ending March 31, were 
$90,258 tons against 810,494 tons in the corresponding period of 
1858. The receipts by railways and canals were 304,240 tons in the 
last three months, and 331,222 tons in the corresponding period of 
1858. There was, therefore, an increase of 79,764 tons in the sea- 
borne deliveries, and a decrease of 27,982 tons in the deliveries by 
canal and railway. Last month’s shipments were derived from the 
following ports :— 








Shipa, Ports. Tone. 
254 Newcastle ee 02 06 00 oe co ce co co 9,054 
GB Gemham.. 1s 2c oc ce ce ce ce 00 os 15,130 
nee ae ee 
%2 Middlesbro’ eo 00 06 66 08 68 00 8 8,192 
214 The Hartlepouls .. .. .. oo of «+ oo oo 60,016 
ED Eee «cs co os 05. sn 00 06 00 09 60 3,782 
104 Scotch, Welsh, Yorkshire, &... .. «2 «. «+ 22,452 
848 Tet te ce ce 80 © 262,685 


The exports from the north-eastern ports show an encouraging in- 
crease during the past month. The following figures, taken trom 
the official export list, will show the relative degree of this increase 
in the exports of coal and coke, between the month just closed and 
the month of March, 1548 :—Newcastle, coals and coke exported 
March, 1559, 184,063 tons; March, 1858, 112,573. The Hartlepools, 
March, 1459, 47,056 tons; March, 1858, 27,518 tons. Shields, 
March, 1859, 14,804 tons; March, 1858, 11,063 tons. Blyth, March, 
1849, 18,961 tons; March, 1858, 12,274 tons, Sunderland (the only 
port at which a falling-off is observable) shows a return of 
08,029 tons, as against 72,886 tons in March, 1858. Seaham, March, 
1859, 7,526 tons; March, 1858, 2,678. In the exports of goods, 
other than coals and coke, the improvement is perhaps still more 
strikingly apparent. Thus, from Newcastle, we have a return of 
£126,913, as against £78,213 for March, 1858. Irom Sunderland a 
return of £18,905, as against £13,120 for March, 1858. From the 
Hartlepools, £317,693, as against £184,409. And from Middlesbro’, 
£17,622, as against £9,903. 

The inhabitants of Hull Lave for some time contemplated the 
establishment of a park and public recreation ground on the site of 
the citadel of that town, and an official correspondence on the 
subject has just been published. The citadel is found to be part 
of the hereditary possessions of the Crown of England. The Hull 
Dock Company wished to purchase this property for the con- 
struction of their new docks, &c., and a sort of rivalry appears 
to have resulted between the company and a public park com- 
mittee. To the dock company was offered the site of the citadel 
last autumn for the sum of £100,000, subject to the procuring of 
an Act of Parliament to enable it to make the purchase. The 
corporation of Hull opposed this arrangement, as detrimental to 
the trade of Hull, and offered £105,000 tor the property, but this 











offer the Treasury was obl to decline. It is hence presumed 
that the = Lathe guk aa y will be carried into 
effect, contingent upon the sanction of P t. 

At ~- ¥y the borough engineer has been directed to submit 
a plan with a view to the establishment of public baths for the 
inhabitants of Everton. Highly encouraging statements were made 
to the town council a few days since, with reference to the operation of 
existing baths in Liverpool. At the last meeting of the 
board, it appeared that the subject of a nuisance arising from the 
discharge of sewers into the George's Dock Basin had been brought 
under the Consideration of the works committee by a deputation 
from the health committee, when it was agreed that the dock and 
borough engineer should make a joint report as to the best means of 
removing the nuisance.—Mr. Boult stated that within the last few 
weeks, Mr. Ellis, assistant to Professor Airey, the astronomer-royal, 
had visited the Liverpool Observatory with a view of learning some- 
thing of Mr. Hartnup's arrangements, and had gone away astonished 
at the control which Mr. Hartnup had over the town-hall clock, and 
surprised that the same principle had not been introduced in the 
London Observatory. Mr. Boult said we were still very far behind 
the age, for he himself had seen, on every lamp in the streets of the 
city of Ghent, a clock face, on which was pointed out the time of 
day by tingers moved by electricity.—The trade of the port of 
Liverpool is reported to be looking up. There was an increase of 
fifty-uve ships and 26,435 tons in the “ entries inwards” last week. 
In the “ clearances outwards” there was an increase of thirty ships and 
16,004 tons, as compared with the corresponding week of last year.— 
The Albion says: “Mr. Robert Lamont, who was, a few months 
back, requested by the managers of one of the largest steam-packet 
companies in the kingdom to make a report on the merits of certain 
compositions used to a large extent in Liverpool for the pre- 
servation of iron ships, and to prevent fouling on the bot- 
toms of such vessels, has come to the conclusion, so far as 
regards the use of red lead, or paints containing lead, quite 
at variance with the popular notion upon the subject, by 
declaring the use of that pigment for coating iron vessels to be most 
pernicious. And in this hypothesis he is confirmed by the opinion 
of Mr. Nathan Mercer, F.C.S., who, after inspecting the iron ship 
William Fairbairn, the plates of which were coated with red lead 
prior to her late voyage to Calcutta, observes that the extent to 
which the iron had been corroded could not fail to have attracted 
the attention of the most superticial observer. On a close inspection 
he found the red-lead coating covered with blisters, from each of 
which, on being opened, a clear fluid escaped, and left exposed on 
the surface of the iron a number of brilliantly-shining crystals of 
metallic lead. Mr. Mercer says each blister is, in fact, a galvanic 
battery in miniature, and that, as wherever there is electrical there 
must also be chemical action, the corrosion is easily accounted for. 
This action, he says, will continue as ‘ong as any red lead remains, 
and is necessarily at the expense of the iron. He also points out 
that the ‘sweat,’ so well known to every person interested in iron 
ships, is not, as is generally supposed, salt water, but a solution of 
chloride of iron manufactured in the blisters. Mr. Mercer considers 
this sweating is due, in a great degree, to the use of red-lead paint 
in immediate contact with iron; and he recommends, therefore, that 


| it should never be used as a coating for sea-going vessels, unless 


special precautions are taken to prevent its coming into direct con- 
tact with the iron.” 

An alarming illustration of the dangers to which railway travellers 
are occasionally exposed, occurred one evening last week between 
Liverpool and Warrington to an express train running to the former 
place. Shortly after leaving Warrington, two of the carriages were 
found to be on fire. Above the din of the train and the roar of the 
engine were heard the cries and shrieks of the passengers. On 
dashed the engine—there were not any means of communication 
with the guard or engineer—and the roofs of the two carriages next 
to the engine and all the luggage were in a fierce flame. Most 

»rovidentially the engineer's attention was attracted by the brilliant 
ight and loud cries, and the engine was brought to a stand just in 
time to enable the passengers to escape unhurt. 

At Hertford Sessions, last week, a singular circumstance took 
place. The town clerk produced a letter, which he had received 
trom Messrs. Cubitt, the well-known builders, stating that they had 
received a letter asking for an estimate of the expense of converting 
Haileybury College into public baths and wash-houses for Hertford. 
They said they could not give an estimate without inspecting the 
place, and offered to send a gentleman from their firm to meet the 
town council on the subject. ‘The magistrates remarked that some 
one must have been hoaxing the Messrs. Cubitt; if so, it is a very 
feeble attempt at a joke. 

The works of the branch from the Great Northern Railway to 
Bourn are rapidly advancing. The proceedings of the opening of 
another Lincolnshire line last week, the Boston and Sleaford, calls 
for some notice. The line was projected several years since. ‘The 
section from Sleaford to Boston runs over a very level district, so 
that the expense has not been more than £6,500 per mile, or £110,000 
for the seventeen miles, The cost of the other portion was £130,0uU, 
or £11,800 per mile; so that the average cost per mile of the entire 
line is £8,750. The portion from Sleaford to near Grantham was 
opened for tratlic in the month of June, 1857, and the directors ex- 
press themselves satistied with the result; at the same time they 
anticipate an increase of trattic now that the remainder of the un- 
dertaking has become available. Among the guests at the opening 
dinner were Mr. Scott Russell, Mr. Seymour Clarke, and Captain 
Harrison, commander of the yet untinished Great Eastern. Mr. 
Herbert Ingram, the chairman of the company, presided, and in pro- 
posing the toast of the evening, “Prosperity to the new railway 
and to Boston,” said the district now opened and other parts of the 
country would be remembered by some gentlemen around him as one 
vast unenclosed common, without any light beyond that which was 
atlorded by the “will o’ the wisp.” Yet what did they see now? 
Fertile fields and thriving villages, and railways and telegraphs ex- 
tending their advantages in all directions. But there was no reason, 
after all, why they should be content with railways and telegraphs ; 
he believed it possible to restore Boston to the maritime importance 
it held 500 years ago; and if he could assist in any effort in that 
direction it would be his pride to so. Mr. Alderman Wise, in re- 
plying to the toast, said there was at present a vessel of 700 tons 
burthen in the river, and there was no reason why, by enterprise 
and attention, access should not be afforded to vessels of a superior 
class, so that the shipping might be made commensurate with that 
of olden times. The chairman, in responding, said he had once 
asked Mr. Robert Stephenson, who had achieved so many seeming 
impossibilities, whether he could make a railway without money, and 
Mr. Stephenson had confessed his inability to accomplish that. Now he 
(the chairman) might almost say that he had succeeded in doing 
what that eminent man could not do, for he had managed to make 
this railway almost without money, though he must give his fellow- 
townsmen credit for lending a helping hand. The line, however, 
would be useless unless it was weil worked, and that he believed 
would be done, as it was in the hands of a powerful company, and 
would be worked by one of the best railway managers in the king- 
dom, Mr. Seymour Clarke. So excellent a head piece had Mr. 
Clarke for business that he believed he was as well titted as any 
man to become the Prime Minister of England. He had taken up 
the Great Northern when it was at a very low ebb, and made it 
what it now was—the best managed line in the world. Mr. Clarke 
responded to the toast of his health which followed, and pledged 
himself that the coal traflic should be fully and freely aeveloped. 
It was intended to open to the Derbyshire coal owners the fullest 
facilities the port of Boston could afiord. Another toast given in 
the course of the evening was, “ Success to the Great Eastern Steam- 
ship,” coupled with the names of Mr. Scott Russell and Captain 
Harrison. Mr. Scott Russell in reply, stated that he hoped to see 
the “ big ship” completed in about four months, 

The continued delay in the opening of the East Suffolk Railway 
has excited some comment in the district. ‘Ihe Earl of Stradbroke 
(chairman) has published a letter on the subject, and his lordship 
observes :—‘ No man can be more anxious to place the causes of de- 
lay in opening this line before the inhabitants of Suffolk than 
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; and unless it be on or before Monday, the 2nd day 
of May, it will bo desirable to call a meeting of shareholders and of 
the public generally at Ipswich. which 1 will promise to attend, to 
ascertain who is really to blame. 1! went to London last week pur- 
ene to try and hasten proceedings ; the result is, that on the 11th 

t. love assured Sir M. eto and Mr. Leathes, that the points of 
junction at Ipswich should be completed this day; Mr. Ogilvie 
stated on the 11th that everything would be ready for the Govern- 
ment Inspector also on this day; Sir M. Peto wrote to Mr. Bruff, 
requesting him to go at once to the Board of Trade, or, if unable, 
to sanction his (Sir M. Peto) doing so, to fix the day for inspection. 
I have reason to believe that the Government Inspector will under- 
take to perform his duties instanter. Mr. Love stated on the lith, 
that he would take eare that the whole line should be opened in ten 
or twelve days after the inspection ; and also, that immediately after 
the inspector had been over the Ipswich and Woodbridge line, he 
would advertise the opening of it. What I stated at Halesworth 
on the 25th of February, was from authentic documents by parties 
who ought to have known them to be correct, if they wished them 
to appear, and I close this explanation by saying that the men of 
Safiolk ought not to, and shall not, be duped.’ 

Some further proceedings took place at the Salford Sessions, on 
Saturday, with reference to the Manchester Assize Courts. The re- 

rt of the committee, the substance of which — in last week’s 
INGINEER, having been adopted, Mr. Ashworth moved a resolution, 
authorising the committee to carry into execution part or the whole of 
the design. to which the first premium had been awarded, with such 
moditications and alterations as they might think desirable ; and 
empowering a committee of three members thereof, on behalf of the 
justices of the county, +o advertise for contracts for the erection of 
the works. Mr. Wood seconded the motion. He expressed his 
admiration of the internal arrangements provided ror by the success- 
ful design, but thought the exterior of the building might possibly 
be made more marked and effective than it appeared on the plan. 
In this respect several of the other designs were, he thought, superior. 
‘The architect had intimated in the description which he had ap- 
pended to his plan, that he had strictly limited himself to a con- 
sideration of what might be done for the prescribed sum of £70,000, 
but that an additional £10,000 would enable him to make a much 
more effective building. Mr. Brandt wished it to be understood that 
the committee had adopted the successful design as a complete and 
entire work, and although they might probably suggest some slight 
moditications, they had no intention of attempting to make it more 
perfect by borrowing ideas from any of the other plans. The motion 
was carried nem. con. The envelopes were then unsealed, and the 
names of the authors of the three désigns to which the three pre- 
miums had been awarded were found to be :—First premium (£250), 
Alfred Waterhouse, Cross-street Chambers, Manchester; second 
premium (£150), ‘Thomas Allom, 12, Buckingham-street, Strand, 
London ; third premium (£100), John Robinson, 7, Whitehall-yard, 
London. A long discussion followed with respect to the propriety 
of placing £150 at the disposal of the committee for the purpose of 
distributing medals or other marks of approbation among the most 
deserving of the unsuccessful candidates. Strong testimony was 
borne to the excellence of some of these designs; and it was esti- 
mated that £5,000 had been expended in their preparation. The 
proposition for voting the £150 was negatived on the ground 


that the magistrates would be acting illegally, and exceeding their | 


province if the proposal was adopted. It was agreed that the 


designs should be publicly exhibited, and that those architects | 


who wished it should have their names atlixed. It was stated 
that some of the designs were superior in architectural beauty to 
those to which the premiums had been accorded ; but that it was found 
they would involve too great an outlay, or that they were not suited 
to the particular locality on which the building was to be erected. 
A paragraph from the description of the first prize design (Mr. 
Waterhouse’s) is subjoined: —The design is Gothic in style. The 
principal building forms on plan a rectangle, 250 ft. by 150 ft., 
except where Scott-street runs into it on the north-east, and 
where the principal entrance projects beyond the line of facade. 
This latter stands back more than 100 ft. from the centre of Ducie- 
street, to which it is parallel; is three storeys in height; and 
measures about 60 ft. from base to parapet. Through the open 
tracery of this parapet, and above it, the steeply-pitched roofs 
appear, rising in the centre and at the angles to points of con- 
siderable altitude. An illuminated clock turret crowns the principal 
entrance, with an external gallery bélow its dials; and at the back 
rises a central tower, upwards of 200 ft. in height, with gabled 
sides and slated spire, serving as an upshaft for the outlet of viti- 
ated air, and as a station from which to obtain a panoramic view of 
the city, at anelevation of about 155 ft. from the ground. The win- 
dows of the basement are coupled; those of the principal storey are of 
flights with traceried| heads; while those of the upper floor are more 
deeply recessed with detached marble shafts between each group. 
Though the building will be faced externally with stone, it is thought 
by its architect that gray and red granite in small quantities, as in 
columns and elsewhere, might be effectively introduced. To the 
north-west of the courts, but communicating with them by a corridor, 
stand the judges’ lodgings. ‘The frontage towards Ducie-street thus 
presented by the main building, the lodgings, and the intervening 
court-yard, will be about 350 ft. in length. 

The Sheffield Independent, referring to the trade of that town, says: 
—‘We hear there is more activity in the steel wire mills ; the 
fully engaged with Russian and country orders, more especially for 
crinoline wire, the demand for which seems as great as ever. We 
cannot report on the whole so favourably as we could wish of our 
American trade. There has been no doubt in many respects an im- 
provement in this important branch, and the advices have lately 
been much more cheering. But when it is borne in mind that the 
season is now arrived when large orders may be looked for, if at all, 
it must be confessed that they are scarcely so good as were expected, 
showing clearly that we have not even yet recovered from the hane- 
ful effects of the late crisis. The saw trade is reported as flat; and 
the same may be said of most of the light branches of our manu- 
factures. Our continental firms are still very much affected by the 
unsettled state of things abroad; and of course no change can be 
expected till there is an end to the painful suspense which at present 
exists. 
busy, while others are only very partially engaged. We hear that 
a few Russian orders for castings are in the hands of some of our 
neighbouring ironfounders.” 

On Sunday evening, as the down mail train from town on the Col- 





chester division of the Eastern Counties Railway was passing through | 


a cutting between [Ilford and Romford, the boiler burst, shattering 
the engine and hurling the wheels into a garden some distance from 
the line. ‘The rails were torn up, and portions of the boiler were 
blown a distance of a hundred yards. The driver of the engine was 
slightly scalded, but none of the passengers were injured, and the 
train was not thrown off the line. 
station was promptly on the spot, and the train proceeded on its 
journey, reaching its destination about two hours after the usual time. 






AGricuLruraL Ratpway Trarric.—The Eastern Counties alone, 
in the course of twelve months, has conveyed 24,000 tons of guano 
and other portable manures, 700,000 qrs. of grain, 550 sacks of flour, 
71,000 beasts, 380,000 sheep, 13,000 tons of meat and poultry, and 
43,000,000 quarts of milk. 

Brisro. Scnoot or Mrixes.—Mr. A. Vickers, manager of the 
Great Western Cotton Works, has been lecturing at this institution 
on the economy of steam. Mr. Vickers’ lecture was illustrated by 
several well executed diagrams, and by a working size model of a 
boiler end fitted up with water-gauge, water-cocks, and steam- 
gauge. This model, Mr. Vickers observed, was an exact model of 
the ends of the boilers he is now using at the cotton works. By a 


simple arrangement in the doors of the tire-boxes, by which a proper | 


distribution of air is made before combining with the constituents of 
the fuel, the heat is kept on the right side of the fire-door, and con- 
sequently waste of heat, and its ill effects on the workmen, almost 
entirely prevented. 








One or two of our stove grate manufacturers are moderately | 


An engine from the Romford | | ‘ 
| man to whom a specimen was shown at one of the pits. 





SCOTCH PIG IRON REPORT. 
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Bars,Govan .. .. .. «. £8 0s, less 3 per cent. 
Common .. .. .. £7 5s. less 4 per cent. 
Plates and sheets.. .. .. 49 to £10 less 3 per cent. 
Rails £7 5s. per ton. 
£5 5s. per ton. 
£4 per ton. NETT CASH, 
GuasGow, 20th April, 1859. 
The variations in our pig-iron market during the past week have been 
trivial, chiefly in consequence of the caution exercised by operators, super- 
induced by the aspect of continental affairs. The legitimate demand has 
been very satisfactory, and the shipments last week were 17,681 tons, 
against 11,100 tons corresponding week last year. - 
Suaw AND THomson, Metal Brokers. 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin, 
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QUICKSILVER... 


Rais: There has been more inquiry, and the orders for India have given 


! an improved tone to the market, which may be considered firmer ; £6 5s. to 


£6 7s. 61. per ton nett cash f.o.b. in Wales, is the nearest quotations for 
ordinary descriptions, 

Scotcu Pia [ron has been quiet since our last report, and prices remain 
about the same; sume business was done at 51s, 3d. cash for mixed Nos., 
and the market closes with buyers at Sls. 1}d., and sellers 51s. 44d. to 
51s. 6d. The shipments last week were 17,700 tons against 11,100 tons 
last year. 

Srevrerinactive. The nearest price is £21 17s. 6d. on the spot, at which 
it is dull of sale. 

Corpse is in moderate request, 

Leap not quite so firm. 

Tix.—Both English and foreign in good demand at the advanced rate’ 
noticed last weck. 

Tin PLATES.—Makers are tolerably well off for orders. 

MOATE and CO., Brokers, 
65, Old Broad-street, London. 
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THe “SAppatH Srone” or THe NORTHUMBERLAND Coat Prrs. 
—There forms in the recesses of the Northumberland coal pits a 
party-coloured clay, consisting of gray and black layers, which, 
from a certain peculiarity to which 1 shall immediately advert, 
bears the name of “Sabbath Stone.” The springs which ooze into 
the pits are charged with a tine impalpable pipe-clay, which they 
deposit in the pools and water of the deserted workings, and which 
is of a pale gray colour approaching to white. When the miners 
are at work, however, a light black dust, struck by their tools from 
the coal, and carried by currents of air into the recesses of the mine, 
is deposited along with it; and, in consequence, each day’s work is 
marked by a thin black layer in the mass, while each night, during 
which there is a cessation of labour, is represented by a pale layer, 
which exhibits the colour natural to the clay. And when a cross 
section of the substance thus deposited comes to be made, every 
week of regular employment is found to be represented by a group 
of six black streaks closely lined off on a pale ground, and each 
Sabbath by a broad pale streak interposed between each group— 
exactly such a space, in short, as a clerk, in keeping tally, would 
leave between his fagots of strokes. In this curious record a holiday 
takes its place among the working day, like a second Sabbath. 
“ How comes this week to have two Sabbaths?” inquired a gentle- 
“ That 
blank Friday,” replied the foreman, “ was the day of the races.” 
“And what,” said the visitor, “‘nreans this large empty space, 
a full fortnight in breadth and more?” “Oh, that space,” rejoined 
the foreman, “slows the time of the strike for wages: the men 
stood out for three weeks, and then gave in.” In tine, the ‘‘ Sab- 
bath Stone” of the Northumbrian mines is a sort of geologic register 
of the work done in them —a sort of natural tally, in which the sedi- 
mentary agent keeps the chalk, and which tells when the miners 
labour and when they rest, and whether they keep their Sabbaths 
intact or encroach upon them. One would scarce expect to find of 
transactions so humble a record in the heart of a stone; but it may 
serve to show how very curious that narrative might be, could we 
but read it aright, which lies couched in the party-coloured layers 
of the Morayshire Wealden. All its many beds, green, black, and 
gray, argillaceous and calcareous, record the workings of nature, 
with her alternations of repose, in a time of frequent vicissitude, and 


| amid its annals of chemical and mechanical change embodies in 
many an episodical little passage its exhibitions of anatomical 
| structure, and its anecdotes of animal like.— Sketch Book of Popular 
Geology. By Hugh Miller. 











Tue DunpEe Exptosion anp 1Ts Lessons.—Not man 
ago we remarked to an intelligent mechanical gentleman 
the rarity of boiler explosions in Dundee, there seemed no necessity 
for such an association as has been formed in Manchester for the 
prevention of accidents to boilers, and we were struck by his reply 
— Wait awhile (he said) and there will be plenty of explosions in 
Dundee too.” Inquiring what made him say so, he explained that 
the increase of production at three out of four of the mills has been 
far greater than the increase of steam power, and that, as a rule, the 
engines and boilers are made to do an amount of work much 
than they were calculated or are able for. The mills have been ex- 
tended and the frames and looms multiplied without adequate addi- 
tions being made—in numerous instances without any addition 
being made—to the motive power. Unfortunately, that power is 
dumb. When its strength is overtaxed, it cannot complain. The 
skilful mechanical eye and attentive ear can at once detect that 
it is overburdened, but for a time it may go on and on—giving no 
general warning of the result of an over-taxed power—an inevitable 

toppage and a possible crash. Now, it is not for us to say that the 
deplorable catastrophe at Logie Works was consequent upon those 
works being under-boilered; but if the information we have be 
correct, many of the mills in this town and district are under- 
boilered, and the fearful occurrence of Friday is one which should 
be held as a general warning. — Dundee Advertiser. 

Tne First Deinkinc Fountain 1x THE MeErropouts.—On 
Thursday the workmen in the employ of the New River Company 
completed the laying on of the water supply from their reservoir at 
Claremont-square to the newly-constructed drinking fountain at the 
south-east corner of St. Sepulchre’s Churchyard, in Skinner-street, 
Old Bailey. The fountain is neatly executed, and the design is both 
simple and serviceable, with a touch of ornament about it most gra- 
tifying to the eye. In a recess hewn out of the churchyard wall 
two small pillars are fixed, from the top of which — a semi- 
circular arch, neatly moulded ; the sides of the recess with the arch 
itself are of polished Aberdeen granite. In the centre isa tastefull 
wrought marble shell, through an orifice in which the water will 
flow into a bowl of white marble, also highly polished. The settin 
is finished with cement coating ornamentally executed in relief, 
materially heightening the effect of the diminutive work it encloses. 
Deeply cut in the cement of the major arch is the inscription— 
“ The First Drinking Fountain,” and in the granite curve under- 
neath—“ The Gift of Samuel Gurney, M.P.” These letters are 
trebly gilt. Upon the plinth immediately below the basin is en- 
graved. “‘Replace the cup,” and upon the base line the words, 
“ Filtered water from the New River Company.” The cost of the 
water supply will be made a charge upon the consolidated rate, and 
will of necessity be so small as not to be felt by even the most needy 
of the ratepayers. 

Marine Enaines ror THE Navy.—In June, 1858, a committee, 
consisting of Rear-Admiral Ramsay, Mr. James Nasmyth, and Mr. 
John Ward, was appointed by the Admiralty to inquire into the pre- 
sent condition of the steam machinery of the navy, and to make any 
suggestions that should occur to them for its improvement. The re- 
port, which was issued on Monday, is of considerable length. The 
committee have performed the task with considerable care, and some 
of the suggestions are briefly as follows:—‘‘Ihat the number of 
assistant-engineers be reduced, and that a class of chief-leadin 
stokers be introduced. That care be taken to secure a full an 
practical acquaintance with the great principles of steam navigation 
in all officers entrusted with the command of steam-vessels. ‘Chat a 
much larger amount of repairs of engines than has hitherto been the 
case be done by the steam reserve. That roomy and efficient floating 
factories, titted with every appliance necessary for the repair of 
engines, &c., should be attached to all ouroutports, That al! boilers 
and screw-propellers, employed in the navy, and a considerable num- 
ber of marine steam-engines, should be constructed in the Govern- 
ment factories. ‘That the list of manufacturers from whom engines 
are purchased by the Government should be increased. The plan or 
pattern of the engine to be laid down by the steam department of the 
Admiralty. That high-pressure steam for marine engines should, 
wherever possible, be abandoned. That the arrangement of the fur- 
nace flues at Keyham Factory should be altered forthwith, and a 
separate chimney constructed for each furnace. That in the direct- 
acting screw-engine, the use of cams for working the steam expan- 
sively should be abandoned; and it is recommended that a flat grid- 
iron valve, worked from the shaft by a separate eccentric, be sub- 
stituted. 

Printinc By WATER-Power.—In the application of water-power 
as a motor for printing machines, we believe the Irish have the 
honour of being first in the field, the Cork Herald being now printed 
by water. This desideratum has been attained through the efficiency 
of an improved turbine, patented by Messrs. Schiele and Co., of 
Oldham, and by which the greatest regularity of motion is secured. 
The Cork Water Committee have now nearly completed their works, 
and the impetus produced by the high elevation, and consequent 
pressure, has been availed of to propel the turbine. The advantages 
of the turbine over other descriptions of wheels have been frequently 
pointed out, and it is astonishing they have not been more frequently 
employed. It is compact and economic, and working by the mo- 
mentum of the water, high speeds are easily obtained ; no lubrication 
is required; there are no stuffing-boxes, no vibration or noise in 
working; the foundation needed is only so much as is required on 
account of gearing, and in many cases the turbines may be sup- 
ported by the piping alone; their suction pipes may be as long as in 
pumps; immersion in the tail water does not impair their efficiency ; 
any fall of water is available; their regularity is superior to that 
of any others, through their being under the complete control of the 

atent governor. In the application of water power to printing, 

Messrs. Schiele have achieved a success, and the discovery of a perfect 
governor will, doubtless, admit of the employment of the turbine 
with equal facility for almost every purpose to which steam has 
hitherto been applied—provided, of course, that adequate water 
power is obtainable at a cheap rate. The same description of 
regulator has likewise been applied to smithy, cupola, and open fans 
with good results. 

Tue Posr Orrice.—The report of the Postmaster-General for the 
past twelve months was issued on Wednesday,.the 20th. In the 
inland service it describes many extensions, the number of post- 
offices in the United Kingdom having been increased by 134, making 
the total 11,235. The whole number of additional road letter-boxes 
put up last year was 465, making a present aggregate of 1,168, and 
they have been found to promote alike economy and dispatch. The 
result of what has already been effected is seen in an extraordinary 
increase of correspondence, the annual rate of increase of metro- 
politan letters, which in the ten years previous to 1857 was less than 
1,400,000, having been 4,239,100 in 1857, and 6,270,000 in 1858, a 
progress which promises to be increased in the present year. The 
arrangements for improving the postal service between London and 
Dublin have been completed, but owing to the time required for 
building the powerful steamers to be employed they will not com- 
mence till the middle of next year. The distance over which mails 
are now conveyed within the United Kingdom is about 133,000 
miles per day (an increase of about 3,000 since 1857). Of these 
52,463 miles are by railway, at an average charge of &3d. per mile; 
31,949 by coaches, &c., at 24d.; 65,712 on foot at 14d.; and 2,669 by 
packets and boats at 93d. The total number of letters delivered in 
the United Kingdom during the past year was 523,(1\0,000, showing 
an increase of 34 per cent. The proportion to each person was 18. 
Of the whole nearly a quarter were delivered in London and the 
suburban districts, and, counting those also which were dispatched, 
nearly one-half passed through the London office. The proportion 
of registered letters is about 1 in 400. The number of newspapers 
delivered was about the same as in each of the two previous years— 
viz., 71,000,000. The number of letters returned owing to the 
failure of the attempts to deliver them is about 1 in 300, and of 
newspapers 1 in 121. There were 7,250,000 of book-packets last 
year, being an increase of more than one-fifth. With regard to 
money-orders the report states 127 new offices were opened, making 
the total 2,360. The number of orders issued was 6,689,396 for a 
total of £17,662,105 (showing an increase of 4 per cent). 
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SOCIETY OF ARTS. 


ual exhibition of inventions was to the 
bie Oley inn 0 to house of the Society of Arts, in the 


7 to have another Great Exhibition in 1861, it is to be 
hoped that the Society of Arts, who projected it, and who continue 
to use their most strenuous efforts in organising it, will be rewarded 
by such a grant from the surplus fun — to be realised as 

ation for these annual 

exhibitions. The rooms in the house at present belonging to the 

are altogether unfitted for the purpose. The locality is 

centrical and well chosen; but in the main requisites of light and 

ce, the apartment in which the exhibition takes place is about 
the worst that could have been selected in any quarter of London. 

There is this speciality in an exhibition of inventions, they are not 
like pictures or statues to be understood and ap ——— merely 
looking at them. Models of machinery and philosophical instru- 
ments require not only to be seen, but handled and put in operation— 
nay, many require to be taken to pieces, and, as it were, anatomised 
belore they can be fully understood. Now, when half-a-dozen 
articles are exhibited within the space of one square yard in a dark, 
crowded room, all that a visitor can do is to look at his catalogue, 
and giance at the exterior of the mysterious objects before him. 
What amount of enlightenment he is likely to obtain from the cata- 
logue may be guessed, when we state that a considerable percentage 
of the entries merely comprise the name of the exhibitor and the 
article exhibited, while the majority of the detailed explanations or 
descriptions appended have been supplied by the exhibitors them- 
selves; and we are informed on the tirst page of the catalogue that 
the council of the society wish it to be understood that they are not 
responsible for any of the statements contained init. The gentlemen 
employed by the society in getting up and arranging the catalogue 
have done their utmost to render the descriptions as concise and in- 
telligible as possible; but there were many cases in which an in- 
telligible description was even beyond their capabilities, accustomed 
as they must needs be with inventive eccentricities of all descriptions. 
Some of the exhibitors appeared to think that explanation or descr:p- 
tion was altogether uncalled for, and contented themselves with 
flinging their articles in at the doors of the society’s premises, and 
leaving them to stand upon their own intrinsic merits, which (con- 
fiding mortals that they were) they imagined nobody could be so 
blind but they must discern them. ate) 

Nevertheless, with all these drawbacks, the exhibition is a most 
interesting and instructive one, and judging from the crowded state 
of the room on Monday, popular and attractive. MLAP 

That out of 450 new inventions collected by an indiscriminate 
appeal to all the patentees of the last twelve months, there would be 
a good many useless and frivolous articles, is what might be ex- 
pected; but it would be gross injustice to characterise the generality 
of the inventions exhibited as either useless or frivolous. Good 
things are slow of growth, and useful inventions rarely or never start, 
full grown, from the brain of the inventor, but have to pass through 
various inchoate stages of development before arriving at matu- 
rity. The gestation of important inventions appears to follow the 
same law as that which prevails among the lower animals—it is pro 
longed in proportion as the animal rises in the scale of development. 
An ingenious and eccentric friend of ours, who has been the parent 
of several successful inventions, is wont to disappear every now and 
then from his usual haunts, and when accidentally met with and 

uestioned as to his anomalous behaviour, he is accustomed to de- 
clare himself occupied with the important and responsible duties of 
incubation. He has got a new idea, he says, and must sit close in 
order to hatch it. It is no disparagement to the collection of inven- 
tions exhibited at the rooms of the Society of Arts, to say that it 
contains a good many half-hatched eggs; that is, ideas half worked 
out, and only requiring more study and attention to bring them to 
maturity. There is unquestionably, however, a certain proportion 
of abortive ideas—addled eggs—that no assiduity will ever succeed 
in converting into chickens. They have originated in confused or 
mistaken ideas of mechanical laws, and like efforts at perpetual 
motion machines, they instruct by failure. We believe that every 
effort a man makes is, when fairly understood, virtually a step for- 
ward. Even Beau Brummell’s failures, in the well-known story of 
the starched neckties, was not all a failure—the armful of crumpled 
linen which his servant was seen bearing from his dressing-room, or 
zsthetic laboratory, was merely an index of the price, or equivalent 
he paid for the miraculous tie which so astonished the world in the 
days of our grandfathers. Peace be withhim! The beau was really 
an inventive genius; it was his unstaggerable impudence, or rather, 
his self-confidence combined with his perseverance and inventive 
capacity, which raised him to the dignity of autocrat of fashion. — 

Ve were glad to observe that steam engines, railways, and electric 
telegraphs have not monopolised the attention of inventors, to the 
cnaledion of less imposing but not less important subjects which 
affect the comfort and convenience of every-day life. There is an 
unfortunate propensity in inexperienced inventors to aim at improve- 
ments only in great things, forgetful that it is much more difficult to 
suggest anything new concerning what has occupied the exclusive 
attention of men who have spent a life-time in qualifying them- 
selves for the task, than it would be to improve any of the ordinary 
small appliances of civilised life, which come more immediately 
under their notice. The apparent magnitude of the interests con- 
cerned in the case of steam engines, locomotives, railways, electric 
telegraphs, &c., tends to hold out fallacious hopes to the inventor ; 
while, in fact, the fields of enterprise in these directions are more 
overrun with inventive geniuses of the first class than any others, 
so that there is infinitely less chance of success to speculative 
amateurs. At the present day a man who invents an improved pin 
or needle, an improved candlestick, knife-cleaner, carpet-sweeper, or 
crinoline suspender or extender is much more likely of arriving at 
remunerative results than if he spent his time and money in en- 
deavouring to improve the steam engine or the electric telegraph. 

We are not sure that the present exhibition of inventions at the 
rooms of the society adequately represents what has been doing 
during the past year in the inventive world as affecting the industrial 
arts and manufactures. For instance, on looking over the patent 
list for the last twelve months, we observe that in the departments 
of electric telegraphs and in breech-loading fire-arms there has been 
a more than usual activity, which is most assuredly not indicated by 
the samples exhibited at the Adelphi. We believe this defect in the 
present exhibition to be attributable principally to the contined space 
at the disposal of the society. Were there more room and more 
light, inventors of a higher and more practical class would be dis- 
posed to send models and specimens, which they are deterred from 
doing from the uncertainty which prevails as to how they will be 


m. 

The models are divided into the following classes to facilitate their 
arrangement :—Ist. Engineering, Railway, and Mining Mechanism. 
2nd. Machinery and Manufacturing Appliances. 3rd. Naval and 
Military Appliances. 4th. Philosophical Apparatus, &c. 5th. Agri- 
cultural Implements, Machinery, &c. 6th. Building, Sanitary and 
Domestic Appliances. 7th. Miscellanea. A further subdivision of 
the above classes is made by such inventions as are represented by 
samples and models, and those of which drawings only are given. 

In the class of engineering, mining, and railway mechanism, the 
first place is very properly given to contrivances for smoke burning 
in locomotive and other engines. Those are represented by three 
models in the lower room and two drawings in the upper room. 
The first in order is a model by Mr. Peter Brotherhood, of the 
Railway Works, Chippenham, of a Patent Coal-burning Locomotive 
Boiler, in which a combustion-chamber is interposed between the 
fire-box and the tubes. Between this combustion-chamber and the 
fire-box there is an air-chamber which communicates with both, 
through a series of tubes, which in common with the air-chamber 
are surrounded by the water in the boiler. Inside the combustion- 
chamber, and serving to deflect the current of air which enters 
through the air-chamber and its connecting tubes from passing 
direct! to the tubes in the body of the boiler, there is a disc of fire- 
clay which acts as a reservoir or accumulator of heat, and aids in 





the combustion of the smoke, The idea involved in this invention 
ny one, and has in several forms been 
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analyse by the flame of the blow-pipe. In the common apparatus 
for inflaming hydrogen gas against a mass of spongey tin 
and in the piece of lime used in the Drummond light, we also fin 
illustrations of the same idea. 

Another contrivance for smoke-burning is represented by a model, 
No. 2, of a locomotive fire-box, by Henry Ashton, of Birkenhead. 
This consists of a deflecting hood or shield, which deflects the current 
of air entering by the furnace door down on the incandescent fuel 
on the grate. This has, we believe, been applied with considerable 
success. 

A Patent Smoke-Consuming Boiler, No. 8, by Price and Dawes, 
of Cleveland Works, Wolverhampton, is an arrangement by which 
horizontal return flues are attempted to be got rid of by means of 
oblique taper tubes placed within the lower half of the circumference 
of the shell. 

Houston's Patent Smoke Consumers are represented by a drawing, 
375, of an arrangement in which gas is introduced into the bridge of 
the boiler furnace and there set fire to, in order to burn the smoke. 

Thomas Almond’s Smoke-Consuming Furnace is shown in draw- 
ing 376; it is a modification of that described under No. 1, where a 
fire-clay heat accumulator is used to combine the coal gases with the 
heated air introduced by side apertures into the furnace. It will be 
seen that there is nothing very novel or striking in the appliances 
suggested for smoke consumption, while some of the more recent and 
most promising schemes are not represented at all. 

The next series of models have reference to the economical appli- 
cation of heat in the generation of steam. To this end, Robert 
Armstrong, of South Woolwich, exhibits a boiler with what he calls 
“double taper shape” generators placed across the current of heat 
in the main flues. Gwynne’s Patent Spiral Heat Diffusers put in 
an appearance of a rather imposing character. In principle they 
remind us of the corrugations of the small intestines in the abdominal 
tubes of animals, but, like them, we imagine that, although excellent 
absorbents, they would be apt to get impacted by cinders and other 
detritus, to the serious derangement of the animal economy. The 
object aimed at is, no doubt, a good one: it is to ensure the heated 
currents of air passing through the tubes giving out all the available 
heat which they contain. ell authenticated results can alone 
establish the economic efficiency of this arrangement. 

A much more simple and self-evident contrivance for ec ising 
heat is that proposed in the patent compressed woollen felt for covering 
steam boilers and pipes. This felt is composed of the waste woollen 
refuse from paper-mills, which is converted into a coarse pulp 
in the ordinary rag engine for paper-making. It is put upon 
the boiler or steam pipes in a wet or pulp state, and matted 
together by beating with a fiat piece of weeds when dry it forms a 
solid cake of about an inch thickness, and bears some resemblance 
to a piece of cork. It is stated to be so efficient a non-conducter of 
heat, that candles may be laid for weeks upon boilers so protected 
without causing them to melt. This is decidedly a much more 
humble, but decidedly a more legitimate application of shoddy than 
that of making counterfeit broadcloth. The idea of utilising 
beggars rags and tatters to clothe the steam engine is deserving of 
all commendation. Left off clothes could not be applied to better 
purposes. Judging from what we saw of the material, we imagine 
it would make most luxurious carpets —soft, springy, and warm— and 
in many respects superior to Kamptulicon. Of other steam gene- 
rators and economisers we must notice Neville and Dorsett’s draw- 
ing of a scheme for generating steam, by introducing a small body 
of water in the form of spray, and heated to near the boiling point 
in contact with high pressure steam, and a large heating surface of 
metal, so as to dispense with the boiler and large body of water 
usually employed. The inventors seem to have overlooked the fact 
that steam and water are the best accumulators of heat. To employ 
metal plates for this purpose argues ignorance of the laws of heat, 
and the conditions under which it can be most safely and economi- 
cally stored up for working purposes. The high specitic and latent 
heat of steam afford advantages in this respect which no other 
material we are acquainted with can equal. 

There are several varieties of marine engines represented by 
models and drawings, the object of which is to economise space. A 
rotary engine, actuated by a jet of steam which impinges on the 
curved bottoms of the chambers, and imparts a rotary motion to the 
wheel. Here, sure enough, is one of the addled eggs we have 
spoken of, which no t of id incubation will ever make 
a chicken of. 

Having now disposed of the principal inventions which concern 
the economy of prime movers, we turn to the subsidiary contri- 
vances which ensure their safety: of these pressure-gauges and 
safety-valves are the most conspicuous. Of pressure-gauges there 
are several with different forms of flexible discs, some of metal and 
some of india-rubber, presenting no great or marked feature of novelty, 
if we except Mann’s Safety Registering Apparatus, which, by means 
of a pencil working on the end of a piston communicating with the 
boiler marks on a graduated card, moved by clockwork, the varying 
pressure of the steam at all hours; and also by the interruptions of 
the pressure in the pipe leading to the indicator, the occasions when 
the engineman has used his gauge cock is recorded on the card, 
which thus becomes a species of tell-tale or check upon the engine- 
man. 

Peter Jensen’s Marine Engine Spring Governor is worthy of 
notice. It consists of a cylinder placed under the water-level either 
on one or both sides of the propeller. This cylinder is fitted with a 
piston, on one side acted upon by the water, whilst the other is 
counterbalanced by a spring; the piston is connected with the 
throttle-valve of the engine. The more deeply the propeller of the 
vessel becomes immersed, the more the pressure on the piston 
increases. The connection with the throttle-valve is so arranged, 
that as the pressure on the piston increases, this latter is thrust 
against the spring opening the throttle-valve, and vice versa. We 
have heard of a rather simpler arrangement invented by one of the 
engineers of the Peninsular and Oriental Company on the occasion 
of one of the engines breaking down. It consisted of a pendulous 
weight which followed the rolling of the vessel: when the wheel in 
action dipped too much into the sea, full power was not exerted, 
while, on the other hand, when the paddle was lifted out of the water, 
the power was checked by means of a connection between the pendu- 
lum and the throttle-valve. 

Passing over a number of minor contrivances, we come to Joseph 
Hall’s Patent Alterative Slide Valve. This model, we observed, seemed 
to puzzle most of the visitors: we overheard a party holding an 
animated discussion upon its merits as a new species of washing 
machine. The slide has steam ports at each end, covered by flaps 
which open and shut hinge fashion, by means of a vibrating lever. 
The object aimed at seems to be to obtain something like the preci- 
sion of tappet-valves in combination with the slide; but it appears 
to us to be altogether too complicated for practice, and apt to get 
out of order by the deposits and incrustations left by priming, which 
would inevitably stop the working of the flaps, and prevent their 
being steam-tight. 

An elastic piston and plunger metallic packing, by Parkin and 
Co., of Bridge Foundry, near Sheffield, made by alternate radial 
slots in opposite directions, and more than opposite depths, is 
ingenious, but scarcely necessary, when we have so many simple 
and efficient metallic packings in successful operation, besides, the 
elastic ring, which we presume is of cast-iron, is needlessly heavy, 
when a simpler and lighter spring would answer the same purpose. 

The patent metallic gland packing, by R. Anderson, of Falkirk, 
consists of four sections of brass with angular spaces separating 
them, and pressed forward as they wear by helical springs 
which envelope them. The multiplicity of parts would form the 
greatest objection to this otherwise effective a’ yement. 

Chadwick and Frost’s Patent High Pressure Piston Water Meter 
is a very ingeniously contrived and compact machine. It has already 
been described in our pages. With regard to the main requisites of 
an efticient water meter, accuracy of measurement, and protection 
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alone will determine that point. 
Proust’s Patent Hydro-Syphoid Axle-box, lubricated by a com- 
an 


bination of grease, water. The economy of grease 
stated to be 75 per cent. The pars, By exhibited has 


any additional supply to that which was put into the box at first 
starting. This precious axle-box is protected by a glass and 
appears in such a dirty condition that we were afraid to it, 
with the view of investigating the internal arrangements of 

and water cisterns, &c. If the cold cream mixture of oil, 
and water, have been as efficacious as stated, it has curtahaly oa 
something wonderful. We should feel inclined, however, to attach 
more importance to the manner in which the axle is shut in and 
protected from the entrance of dust as well as the means taken to 
prevent the escape and waste of the lubricant. 

Alphonse de Brussaut’s Patent System of Axle-Boxes, not requiring 
lubrication. This contrivance was recently described in our pages : 
it consists of a system of friction rollers, surrounding the axle and 
retained at certain distances apart by means of elastic bands of 
vulcanised india-rubber. The advantage of this plan is that it 
transfers the friction of the large axle to those of the small rollers; 
it is not true, therefore, as stated in the description, that there is no 
friction requiring lubrication. The number of parts, too, is an 
objection. 

Vallis and Haslam's Patent Self-Adjusting Spherical 
consist in the use of spherical bushes forming a ball and socket- 
joint with the plummer-block, and capable of adjusting itself to the 
direction of the shaft passing through it. 

Walter Hall’s Patent Railway Coupling with Spring Catch. This 
is a contrivance to supersede the usual ball and lever arrangement, 
and seems a piece of needless ingenuity ; the lever is a convenient 
means of screwing up the coupling, while the weight of the ball is 
found a sufficient provision against the unscrewing of the coupling. 

John Oxley’s Patent Shackle consists of a cylinder of vulcanised 
india-rubber between the upper and under parts of the shackle, in 
order to deaden the jar and rattle of the wheels reaching the body 
of thecarriage. As the elasticity of the india-rubber is in this case 
to be brought into play by compression in place of extension, there 
is in the sample exhibited too small a body of it to be available 
with any advantage. There is a spring for the same purpose —s 
by extension, and patented by Mr. Fowler, of Bucklersbury, w 
seems in most respects superior to this. 

William Wright's Patent Buffer and Draw Spring is composed of 
a number of disc springs, and acted on by an arrangement of draw 
levers. We are at a loss to see what advantage is to be gained by 
the peculiar form of these springs. Circular disc springs have been 
tried and found defective several years ago; the ditlerence presented 
by those exhibited is, that the plates are square-shaped, and are 
strung ona central rod. 

W. P. Wilkins’ Patent Improved Railway Brakes. In this ar- 
rangement the blocks for each wheel are joined by means of right 
and left-handed screws on a horizontal rod, worked from above by 
means of an universal joint. It certainly has the advantage of 
simplicity, and obviates the possibility of the axle or bearings 
displaced. by an unequal strain on the two sides of the wheel; the 
objection to it would be the time required to put it into action, and 
the tendency of the universal joint to get out of order, 

Walter Hall's Patent Apparatus for Working Railway Brakes 
was described in Tux Encineer of 10th December, 1858. Meakin 
and Burrell exhibit a Drawing of a Continuous Railway Brake, in 
which a strong spring is used to take up the slack of a system of 
ropes and levers by which the brakes are worked. 

There are several varieties of railway chairs exhibited, but none 
calling for special notice. Of the systems of permanent way, 
Christopher Hill exhibits some modifications, which are not im- 
provements on Mr. B, Adams's Suspended Girder Rail. 

James Samuelson’s Patent Cup Trough Sleepers are a variation of 
those patented by Mr. Greaves, with this ditl e, that G , 
dish covers were plain, and had an opening at the top to admit the 
packing. Mr. Samuelson has ornamented his by means of corrue 
gated ribs, and placed the openings on the side; as a friend re- 
marked, Greaves’ had a skylight, while Samuelson’s has got a 
dormer window and a scolloped roof. It is really absurd to see such 
trifles patented. 

J. C. Brant exhibits what he calls Patent Argillaceous Railway 
Sleepers, having cork cushions for the chairs. 

Whitworth and Gibson’s Patent Improved Compensator and 
Releasing Railway Signal was shown in operation by means of a 
nicely finished model, and appeared to attract a good deal of atten- 
tion; it would, however, be impossible to give an intelligible de- 
scription of it without a drawing. It was described in this journal 
with a figure in September last; since then, however, the patentees 
have effected several improvements. It has been in suecessful use 
for some time past on several lines of railway. The object aimed at 
in this patent is one of the very greatest importance, and every 
suggestion for a more perfect system of signalling is dese of 
notice. The first speciality of this apparatus is what Messrs. Whit- 
worth and Gibson call the Improved Compensator, by which the 
variations in the length of the signalling wires induced by the 
alternate expansion and contraction due to changes of atmospheric 
temperature, are compensated by means of a weight, which is self- 
acting, in place of the usual adjusting screws. The arm of the work- 
ing hand lever is attached to a quadrant, over which a short pin- 
linked chain passes freely in connection with the wire of the signal 
at one end, and with the balance or compensating weight at the 
other. The lever, when moved for the —- of operating on the 
signal, catches, by means of a hooked pall, into one of the links of 
the chain, leaving the contraction or a of the wire and chain 
to be compensated by the balance weight. 

Passing over R. M. Ordish’s Rigid Suspension Bridge for Railway 
or ordinary Traffic, of which there is a very handsome model, and 
also Kenny's Patent Balance Rolling Bridge, both of which would 
require figures to render a description intelligible, we come to 

Samuelson’s Patent Indestructible Wheels for Streets and Common 
Roads. These wheels have a cast iron nave, malleable iron spokes 
disposed in loops, while the tyre is faced with steel. If it be a fact, 
as stated, that the weight and cost of these wheels are about the 
same as that of wooden wheels, there are certainly great advantages 
in an indestructible article over the perishable commodities now in 
use. There is one drawback, however, to their use, the 
character of the wheel would transfer the wear and tear from t 
wheel to the carriage, which on a paved road would soon be shaken 
to pieces. For agricultural purposes we should imagine them to be 
well adapted. 

Davis’ Patent Caoutchouc Carriage Wheels are deserving of 
special notice. There is a loose tyre exhibited, which is stated to 
have been a considerable time in use on a Hansom cab. It is 
slightly frayed at the edges, and has that kind of burr which a 8 
foot presents after a hard chase on a rough road. Some envious 
man cut it through, to prevent his too successful rival from taking 
away his fares. This form of carriage-wheel tyre has in various 
forms heen before the public for the last ten years, but the 
great difficulty in applying them was found to be in 
them on the wheels. Mr. Davis has attempted to overcome 
difficulty by forming the tyres with an elongated inner rib, which 
is held in a recess in the rim of the wheel and tightly squeezed up. 
The first attempt to introduce elastic tyres consisted in using tubes 
of compressed air, formed of India rubber. These were found to 

ive an exceedingly smooth motion on the roughest road, but were 

iable to accidents of a rather awkward nature. They occasionally 
exploded with a report which rather startled the by- Mr. 
Fowler has endeavoured to form an Incia-rubber tyre with a com~ 
bination of s canvass-web made up with it in concentric layers, 
as in the strong India-rubber hose used for fire-engines, &c, It was 
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agreeable; it would materially diminish the draught of all wheeled 
vehicles, and effect an immense saving in the wear and tear of 
es and roads, to say nothing of the freedom from jar and 
rattling, which render a ride, in a wheeled-carriage of almost any 
description, so disagreeable on the paved streets of London. 

Stephen Carey exhibits his Patent Channel Plates of cast iron, 
about which there is nothing special. 

David Joy’s Patent Hydraulic Engine for organ blowing is a nicely 
finished brass model of a water-pressure engine of a simple con- 
struction. . 

James Braby and Son’s Patent Wheels and Gearing for Carriages 
propelled by Steam. This contrivance is intended to enable steam 
carriages to tcavel on common roads, and to answer the same purposes 
as have been aimed at in Boydell’s and Bray's Traction Engines. 
It is decidedly inferior to both of those arrangements. Indeed, it is 
difficult to see what good purpose it can answer at all. It consists, 
according to the description of the patentees, of an annular age | 
or drum, having on its inner circumference a conical circular rail. 
The driving wheel works within the inner circumference, having a 
corresponding groove to the rail in the large wheel. Gearing is in- 
troduced to give different velocities in travelling, and a crank com- 
municates with the connecting rod of the engine. There is also a 
model showing the application of the annular railway to carriages 
propelled by horses. We are credably informed that this parti- 
cular arrangement was seen at work in New York as far back as 
1830, and has been invented and re-invented several times. What 
earthly good purpose is achieved by it, which an ordinary spoked 
wheel of the same diameter would not accomplish, we cannot con- 
eeive; unless it be that it allows the body of the carriage to be 
placed lower than would otherwise be possible, without having re- 
course to a cranked axle, as in Hansom cabs, and in some descrip- 
tion of low-hung street carts. ‘This advantage, however, is more 
than counterbalanced by the friction involved in such a complicated 
arrangement of wheels within wheels. 

Dunn and Co., of Manchester, exhibit drawings of several varieties 
of Wharf or Pillar Cranes, which will repay inspection; and also 
a Steam Excavating Machine, which was designed for excavating 
the Suez Canal. 

There are also drawings of Harvey’s and Condie’s Steam Ham- 
mers, and a Patent Steam Rivetting, Punching and Shearing 
Machine, by D, Cook and Co., of Glasgow. 

This exhausts the salient points of the department devoted to 
engineering, mining, and railway mechanism. We will pass more 
cursorily over the other departments, noticing only such articles as 
present some distinctive importance or novelty. 

David Service’s Patent Apparatus for Producing by one Operation 
Direct and Reverse Moulds for Casting Printing Surfaces is a new 
and very interesting contrivance for facilitating the production of 
ornamental patterns for shawls and other fabrics. The patterns are 
made up of a certain number of linear markings, disposed symmetri- 
cally, so as to constitute designs of a highly complex and ornate 
character. This is effected by means of a few punches representing 
simple linear combinations of one or two lines. The symmetric: 
arrangement of these markings, on the principle of the kaleidoscope, 
can be made very etlective. The way in which the moulds for the 
compound patterns are made is as follows :—A block of hard wood, 
in which the mould is to be formed, is placed on a perfectly level 
metal table, which leaves the under part of the wood exposed; this 
is placed under an overhanging bracket, carrying a vertical recipro- 
cating elide, to which is attached a tool-holder, with an arrangement 
for heating the tools by means of gas jets. There is a corresponding 
bracket and slide underneath the metal plate and block of wood. 
The two slides are connected together by a mechanical arrangement, 
so that they are moved simultaneously by means of a treddle. Both 
tools being heated by the gas jets to a temperature sufficiently high 
to burn their impress into the wood, the upper and under 
tools enter the upper and under surfaces of the wood at the same 
time, and in the same perpendicular direction, so that the marks 
burnt out of the mould block are directly over each other. By this 
means a right-hand and left-hand impress of the same pattern are 
moulded, one en each side of the matrix, into which the type metal 
is poured in a fluid state to form the required printing surfaces. By 
placing the upper and under surfaces side by side, a symmetrical 
double pattern is obiained. The eftect can be varied by uniting ra- 
dial segments, or other portions of the patterns cast. Several 
examples of the work produced by the machine were exhibited along 
with it, and showed the perfection with which this double system of 
carving and casting could be carried on. 

An Indian “Churka,” or Cotton Gin, was exhibited by the 
Manchester Cotton Supply Association, with the view of enabling 
the machinists of this country to obtain a correct notion of the 
gins at present in use by the natives of India, and to _— 
inventors misapplying their ingenuity in the production of costly 
machines, which the natives are too poor to purchase, too ignorant 
to understand, and altogether incapable of repairing. The “ churka” 
is certainly a very simple and primitive-looking machine, and 
presents a singular contrast to the character of the other models 
exhibited in the society's rooms. It is, however, very effective; and 
if it could only be made to work more expeditiously, would stand a 
competition with the most improved forms in use in the western 
world. It consists of a rude frame of rough wood, supporting an 
iron axle of about three-fourths of an inch in diameter, having 
a wooden crank handle at one end and a metal fly-wheel at the 
other; under this axle there is a wooden roller of about 3 in. in 
diameter. It is said that no machine yet invented can possibly 
separate the cotton from the seeds with less injury to the staple 
than does the “ churka.” 

Peter and Charles Garnett, of Cleckheaton, Yorkshire, exhibit their 
Patent Spiral-toothed Cotton Gin, in which a band-saw is wound 
spirally round a metal roller, formed with grooves to receive the saw. 
The effect of this spiral arrangement of the saw-teeth is, that the 
fibre is drawn along continuously in the direction of the spiral, and 
is consequently less apt to be broken. It is stated by the inventors 
that, with a gin of this description, two persons can produce 200 Ib. 
of cleaned cotton per day. The mystery to us is how the band- 
saw can be manufactured so as to bend round the rollers in the 
direction of their width. 

William Jamieson exhibits a Patent Cotton Saw Gin, in which 
circular saws are used with a moveable metallic gride, for regulating 
the amount of projection in the saw-teeth to suit different qualities 
of cotton. 

Easterbrook and Allcard, of Albert Works, Sheffield, exhibit their 
Registered Adjustable Vice, which allows the jaws to adapt them- 
selves to any tapered or other shape which the workman may wish 
to grip. This is etlected by means of a ball-and-socket joint to the 
foot of the front leg. The same firm also exhibit a Patent Ratchet 
Brace, with globular ratchet wheel, which enables the handle to be 
worked at any angle, and in places where the straight cylindrical 
ratchet could not be used. 

D. C. Phillipson and Co., of Manchester, exhibit drawings of two 
Improved Foundry Appliances, one consisting of a core bar to be 
used without hay or strawbands. ‘The core is made up of longi- 
tudinal sections, hinged at one extremity to an end plate, so that 
each section can be made to fall inwards and allow the core to be 
removed. The same firm also exhibit a drawing of Schmidt's 
Patent Ladles for Casting Metals, which consists in pouring the 
metal from the lower part of the ladle, leaving the scum undisturbed 
on the surface ; in fact, decanting it. 

C. W. Siemens, of John-street, Adelphi, exhibits a Patent Re- 
generating Refrigerator. The machine consists of an upright 

pre of copper, divided into several concentric compartments, 
the whole being surrounded by an iron case, between which and the 





linder is interposed a quantity of some non-conducting 
bubstance. The refrigeration is eff by means of dissol 
pa he sag chloride of calcium in the first or central chamber. 
solution rises up between the double walls of the annular cavity 
surrounding the dissolving chamber, cooling the water in these two 
closed annular chambers to 82 deg. of Fah. This cooled water re- 
acts i, the solution in the central chamber, and takes up 30 deg. 
of its heat as it enters. The mass of half-dissolved crystals thus 
cooled down to start with, will, when completely dissolved, sink to 
30 deg. below the freezing point of water. e cooling power of 
the chloride of calcium is thus, as it were, doubled, so that conical 
copper tubes inserted in the central chamber, and containing fresh 
water, have their contents rapidly converted into ice. The salt 
employed may be recovered by evaporation, either with fuel or by 
the heat of the sun’s rays in a warm climate, where such refrigerators 
are most required. The inventor states that average expenditure of 
fuel employed in recovering the salt amounts to about 1 Ib. of coal 
for each pound of ice. The idea of this invention seems to be taken 
from that of the Calorometer, used by Dulong and Petite in their 
experiments to determine the specific heat of different bodies. We 
have known ice sell in Calcutta at 6d. and 8d. per pound; so that if 
Mr. Siemens can enable our countrymen in India to manufacture ice at 
the rate of 1 Ib. of coal, he will receive many blessings, and we 
hope substantial recompense, for his clever invention. ‘ 

Peak, Frean, and Co., of Dockhead, exhibit their Patent Ma- 
chinery for Making rated Bread, in which carbonic acid is forced 
under pressure into the water used in mixing the flour, so as to 
supersede the use of yeast, which tends more or less to deteriorate 
the bread. A figure of the machine is to be seen in several bakers’ 
shop-windows in town, and requires littie explanation. There is a 
strong oblong cylindrical vessel for making soda-water, to be passed 
into another strong closed globular vessel, to be mixed up with the 
flour by means of revolving arms, driven by machinery from without. 

John Miller, of the Edgeware-road, exhibits a Machine for 
Kneading Doughs and Cutting them into Regular Portions for 
Making Loaves. It consists of a sloping platform, which delivers 
the dough into a pair of steel rollers, working horizontally at the 
end of it. The rolled sheet of dough then falls upon an endless web, 
— it is cut by a stamp into the exact portions required to form 

oaves. 

Porquerée’s Patent Self-registering Machine, exhibited by Messrs. 
Burgess and Key, of Newgate-street, scarcely admits of description 
without the aid of a figure. Suttice it to say, that the constant weight, 
which is used on a combination of steelyards, is a cylinder, with a 
progressive series of figures cut in relief upon it, and disposed 
spirally from one end to the other. This cylinder is moved back- 
wards and forwards by means of a handle, with a pinion working 
in a rack on the steelyard. When the object to be weighed has 
been accurately poised, by turning round this handle, and shifting 
the position of the cylinder on the steelyard, the same motion 
rotates the cylinder, and brings the requisite number on the spiral 
coil opposite a piece of paper, which, by a suitable cam motion, is 
pressed against the numeral types, so as to print the weight balanced. 

In the Department of Naval and Military Appliances the 
following articles are deserving of notice:—Edward Manico’s 
Permanent Groin, for the sea coast. It consists of an arrangement 
of hollow iron vessels, each a yard cube, and filled with stones. 

E. K. Calver, R.N., Admiralty Surveyor, exhibits a Wave Screen, 
formed of a series of perpendicular piles driven into the ground at the 
bottom of the sea, and reaching some distance above high-water. They 
are braced together at the top by a gangway, and are supported on one 
side by slanting buttress piles, which join the uprights about high- 
water mark. Spaces are left between the piles for the volume of 
the water to pass through after the force of the wave has been 
partially broken by the screen. There is thus sufficient protection 
atforded to vessels anchored under its defence, while the depth of 
water is maintained by the broken waves, which pass through the 
screen, preventing deposits of sand or shingle, such as are apt to take 
place in rear of a solid breakwater. 

The same idea has recently been under discussion in the pages of 
this journal, in allusion to Mr. Scott's paper read before the 
Institute of Civil Engineers. We also gave illustrations of Mr. 
Calver’s screen, and Mr. Burns’ system of circular piers of brick 
masonry ands concrete, with intervening spaces, which allowed the 
broken water to pass through between them. 

Robert Griffiths exhibits a handsome model of his Patent Im- 
proved Screw Propeller. This is an arrangement by which the blades 
of the screw, which are flat, circular discs, can be flattened or 
adjusted to any desired pitch by means of toothed sectors on the 
fan seats gearing into a wheel on the shaft. The toothed sectors are 
bedded into the spherical boss which terminates the screw-shaft, and 
are flush with it. 

Thomas Spiller exhibits what he calls a Vertical Propeller, the 
action of which is described by the inventor as being very much like 
the tail of a whale, dolphin, or porpoise. Its motion is vertical, the 
propeller assuming in its ascent and descent through the water an 
angle which may be made to vary with the speed of the vessel. It 
is adapted for an auxiliary to sailing vessels, as it presents no 
impediment to the vessel’s motion through the water when under 
sail. This advantage we concede to it; but we are at a loss to 
understand how, as the inventor states, it is capable of giving a 
much greater propelling force in 7 ft. of water as the screw gives in 
27 ft. The upward motion of the propeller would, we imagine, be 
apt to throw the water into the air, without obtaining any adequate 
propelling force. If some arrangement of this kind could be made 
to act horizontally, in place of vertically, it might be made available 
for shallow water navigation in the manner of the Chinese sculls, 
which are constructed so as to give all the advantages of a screw of 
variable pitch, capable of being efticiently worked in shallow water. 

There is a tine model of the Life-boat of the Royal National Life- 
boat Institution, designed by Mr. James Peak, master shipwright in 
her Majesty's dockyard, Devonport. This boat has been so frequently 
described elsewhere, that we need say very little about it here. 

Captain Thomas Kisbee, R.N., exhibits an Apparatus for Saving 
Lives from Stranded Vessels, constructed from materials in all cases 
at hand on board ship. It consists in throwing a line from the 
vessel to the shore by means of a rocket. This line is made fast by 
the people on shore, and a traveller, guided by it, is made to pull the 
shipwrecked sailors on shore, supported by life-buoys, through the 
surf. 

Gresham's Patent Record Buoy is a hollow iron case, with a water- 
tight cover, capable of containing books or treasure, so as to preserve 
them in cases of shipwreck. The speciality of the invention, how- 
ever, consists in the use of a silvered globe attached to the top of the 
buoy, which by the reflection of the sun’s rays in all directions 
enables it to be seen and recognised at great distances. 

James Taylor and Co., of Britannia Works. Birkenhead, exhibit a 
very beautiful and highly finished model of their Patent Double 
Cylinder Steam Winch, which is worked by means of two steam 
cylinders bolted to the frames. A small boiler is placed in any 
convenient part of the ship, and the steam pipes leading to the winch 
are usually carried immediately under the deck, with a branch lead- 
ing to the different holds, so that, in case of fire, it can be used as a 
tire extinguisher. 

Joseph Maudslay, of Westminster-road, Lambeth, exhibits a 
model of his Patent Breech-loading Gun. This invention consists 
in forming the gun with a horizontal chamber in the breech, within 
which is placed a breech-piece, which rotates on an axis placed in its 
hinder part, so that it can be moved out of the line of the bore, and 
—- the powder chamber to the outside, when it is required to 

oad it. 

Henry Revely, of Poole, Dorsetshire, exhibits a Rocket Gun, in 
which the projectile takes the shape of a rude short cannon with the 
bore cast in it. The projectile is tired from a wrought iron pin 
loosely fitting the bore. It is, in fact, using the recoil to project the 
cannon in place of the projectile, which is of large size and tixed to 
a heavy carriage. It is difficult to see how there can be, as stated 
by the inventor, an increase of dynamic power obtained by this 
arrangement—unless, indeed, we accept the loudness of the explo- 
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sion as indicating the relative dynamic power ; for we are informed 

, of a one-inch rocket gun is quite to that of 
a six-pounder fired in the usual ‘manner, and a small is thus 
made to do the work of a larger, the form of the projectile such 
as to secure its generally going head-first into the — 

Captain Norton « ooden Liquid-fire Rifle in which 
the combustible liquid is su to be charged just before being 
used. »The shell, on striking, is split open by a wedge-s ug, 
which closes the mouth of it. Each fragment of the shell thus be- 
comes a se te fire-brand, not to be extinguished even by water. 
Captain Norton’s Jacketed Rifle Bullet is simply a leaden bullet 
covered with paper, intended, we presume, to assist the bullet in 
assuming the form of the rifle es; although it is waggishly 
stated in the catalogue that the object is to prevent the oxidising of 
the lead, and the poisoning of the wounds inflicted on the enemy! 
_ —- the last retinement in fire-arms we expected ever to 

ear of. 

In the department devoted to philosophical apparatus, unquestion- 
ably the most interesting article exhibited is Professor hes’ 
Patent Roman-type Printing Telegraph. It would be difficult to 
give a detailed description of this instrument without a figure; we 
can only state, therefore, that the speciality of Professor Hughes’ 
instrument consists, not in the mere printing of messages by means 
of roman type, but in the ples oA arrangements by which this 
process is paar ote pone The main peculiarities of the system are 
the use of a weighted spring, by regulating the vibrations of which a 
perfectly synchronous movement is obtained in a system of clockwork 
moved by weights at the two extremities of the wire. These springs 
are regulated so as to produce the same musical tone—a peculiarly 
ingenious arrangement first employed, we believe, by Prof sor 

heatstone in an instrument called the Metrophone. Professor 
Hughes has applied this principle to his instrument with’ rare 
felicity. Having thus established a synchronous movement at 
each end of the wire, the next step is to employ regulated 
portions of it to record themselves. This is effected in a very inge- 
nious manner by measuring out portions of an electric current, 
of greater or less duration, which are made to indicate different 
letters of the alphabet. But in place of using a number of distinct 
waves for this purpose, as was the custom in the step-by-step 
system in use on several of the continental telegraphs, Professor 
Hughes only uses one wave for each letter, distinguishing the waves 
by their comparative length or duration. We lately gave a report 
of the paper read before the Society of Arts on Professor Hughes’ 
printing telegraph and self-repairing cable, in our number of the 2nd 
of April, to which we must refer our readers. 

We witnessed the self-restoring process of the cable, when in- 
cisions were made in the gutta-percha tube enveloping the semi- 
viscid fluid. Professor Hughes informs us that the idea was first 
suggested to his mind by the reparatory or healing process in the 
animal economy. If the covering of a nerve is injured, there exudes 
a species of lymph, which coagulates, and in time hardens into the 
same tissue as existed before the rupture. Nothing can be more 
beautiful than the rapidity and certainty with which the healing 
process is effected in the cable exhibited. We believe that the 
semi-viscid fluid is a preparation from petroleum, or one of those 
hydro-carbons obtainead from fossil vegetation, and which of late 
ee have been utilised for so many economic purposes. Mr. Hughes 

as several other preparations—some twenty or thirty of them, we 
believe—which he says all possess the same property of hardening 
when brought in contact with water. 

Several other telegraphic cables are exhibited, but none calling for 
special notice. 

Wentworth L. Scott exhibits his Self-registering Maximum 
Thermometer for Deep-sea Observations. The inventor of this 
highly ingenious instrument recently received the silver medal of 
the Society of Arts. We can merely state the principle upon which 
itis constructed, without attempting a description. The instrument 
is so arranged that any rise of temperature in the mercury in the 
bulb causes it to overflow from the curved extremity of the stem 
into a closed reservoir surrounding the top. Upon cooling the 
mercury to the same point at which it stood before the observation 
was made, the deficiency is recorded by that which has overflowed from 
the open beak of the stem into the reservoir when the maximum 
temperature was reached. The instrument is so graduated that if 
it were cooled to 0 deg. Fah., the level of the mercury would pre- 
cisely indicate the highest temperature to which it had been 
exposed ; but if the observation were made at the atmospheric tem- 

erature, the mercury would stand as much higher in the tube, i. e., 
ower in the scale, as the temperature of the air was above 0 deg. 
Fah.; therefore, to ascertain the maximum temperature, it is only 
necessary to add to the degree at which the mercury stands the 
temperature at the time the observation is made. 

Dr. Page’s Revolving Armature consists in the use of uncovered 
wire for the electric magnet, which the inventor assures us is not 
only cheaper, but allows of the introduction of a greater amount of 
wire in the same space. We should like to see the results, if any. 


H. Swaisland, of Great Sutton-street, Clerkenwell, exhibits a very 
neat Box Sextant, with Compass attached. 

Henry Johnstone, of Crutched Friars, a Patent Apparatus for 
Drawing Geometric Curves. 

T. Edmund Anscombe, of Westbourne-street, Pimlico, exhibits a 
Patent Apparatus for Taking Accurate Views. This is a very in- 
genious contrivance, and wll te useful in teaching perspective. 

G. W. Scott, of Old Compton-street, Soho, exhibits a Lay Figure 
for the Use of Artists, made in wicker-work. 

E. Agneni, of Queen’s-square, exhibits a New Species of Art 
Decoration on Mirrors. This consists in painting figures on the back 
of the glass, and before the silvering is applied. The effect is very 
successful, making the figures stand out in very bold relief. The 
way of putting the paintings on the glass is, we believe, as follows: 
—It is tirst painted on paper prepared with gum-arabic and glue. 
When dry, the picture is laid face-downwards on the glass, which has 
previously been smeared with drying oil. The back is then 
moistened with water and left to soak. After a little, the paper is 
removed, leaving the tilm of paint constituting the picture adhering 
to the glass. Mr. Agneni’s style of decoration is extensively used 
in Italy, and, judging from the sample exhibited, is likely to find 
favour in this country. 

Several varieties of Fountain Pens are exhibited by J. Risdale, 
of Stoke Newington-green, and Moseley and Son, of Covent-garden. 
We imagine there is annually some four or five of these fountain pens 
invented and patented. The idea of supplying pens with self-acting 
fountains appears to us to be a needless one for several reasons. In 
the first place, the operation of dipping the pen in the ink-bottle is 
so simple, and from habit becomes so easy, as almost to become in- 
stinctive. In the second place, as all fluid inks contain solid matter 
in suspension, which is sure, sooner or later, to be deposited in the 
bottom and sides of the containing vessel, all the contrivances for 
supplying ink to the pen in time get choked up and out of order; 
while the constant oozing of the ink, when not required, is a fertile 
source of annoyance. Almost ail the plans we have seen attempted 
consist of vulcanised tubes to hold the ink, which is pressed out by 
the fingers when required. The great obstacle to success is that heat 
expands the air left in the fountain, and, consequently, forces the 
ink to flow when it is not required. The only successful application 
of the fountain principle was that of the glass pen, with a bulb at the 
writing end, which was formed of a capillary tube, through which 
the ink flowed to the paper in writing. But even in this case the 
ey orifice was continually getting stopped up by deposits from 
the ink. 

Abraham Pope, of the Edgeware-road, exhibits a System of 
Tangible Arithmetic for the Blind, contrived by the Rev. William 
Taylor, F.R.S. The contrivance consists of a sort of board of gutta- 


percha, half an inch thick, and of a convenient size, the smallest — 


being 3}in. wide and 7 in. long. It contains twenty-eight octagonal 
holes, in which square pegs are to be placed to represent numbers, 

The pegs arc made with two small projections at one end, while at 
the other end the projection continues the whole width of the peg. 
These projections, which are about one-tenth of an inch high, serve 
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to show which end of the peg is uppermost and its position in the 
hole, By this means, sixteen distinct characters can be indicated, 
including the ten numerals and the algebraical symbols. 

Some very beautiful specimens of Geographical Modelling and 
Maps in Relief in Papier-Maché Plaster, were exhibited by John 

Hammersmith. These maps were im- 
pressed by means of the — ress, and afford a favourable 
example of what may be effected in this direction. 

Thomas E. Dexter, of the Royal Military Asylum, Chelsea, ex- 
hibits a Portable Museum of Natural Substances. This is a most 
meritorious application of sense to educational purposes. 
Nothing can well be more dry and uninteresting than to read about 
the qualities of natural substances, whilst seeing and handling them 
is at once a source of pleasure and instruction. Even pictures of 
things or diagrams are inferior to the articles themselves. 

The Society of Arts’ Prize Writing Case, for which a prize of £20 
was awarded, together with the Society’s Silver Medal, to Parkins 
and Gotto, of Oxford-street, is a neat and conveniently arranged 
cover of glazed oil-cloth, for holding pens, note-paper, and envelopes, 
but not ink. It is admirably adapted for the use of soldiers, sailors, 
and travellers generally. The price, 1s. 6d., puts it within the reach of 
all classes. The Society of Arts deserve great credit for initiating 
this system of obtaining artistic and literary requisites at low 

rices and of the best materials for popular use. Their mathematical 
instruments and colour boxes are decidedly the best and cheapest 
things of the kind to be had. 

J. D. Morrison, of South Charlotte-street, Edinburgh, exhibits 
some beautiful Apparatus for the Painless Sy meee of Cold, Elec- 
tricity and Heat as Remedial Agents, and for Producing Local Anws- 
thesia. 

Dr. Alison Scott exhibits his Spymoscopes, Cardial and Arterial, 
for Indicating the Pulsations of the Heart and Arteries, These in- 
struments are made by extending a diaphragm of vulcanised india- 
rubber over the bell-shaped mouth of a glass tube, which contains a 
coloured fluid; on being applied to the region of the body, where the 
pulsations can be felt, the extent of the motion is indicated by the rise 
of the fluid in the tube, which becomes sensitive through the elastic 


diaphragm. 


INSTITUTION OF CIVIL ENGINEERS. 
April 12, 1859. 
JosrrH Locke, Esq., M.P., President, in the Chair. 


Tue whole of the evening was occupied by the discussion of Mr. 
McMaster’s Paper, “On the Permanent Way of the Madras 
Railway.” 

It was remarked that, for India and other similar countries, the 
ordinary chair and sleeper road was not yet ascertained to be the 
best that could be adopted. In such cases it was desirable to aim 
at obtaining the smailest number of pieces, simplicity of parts, and 
avoiding complicated fittings. The arrangements should be made 
with a view to guard against peculation, as well as to the best 
mechanical construction, for the natives were apt to steal fishin, 
plates and bolts. It was contended that the single-headed rai, 
fixed directly upon the sleepers, and with a sufliciently broad flange 
to prevent injury to them, was preferable. This form of rail had 
been extensively used in Germany, and in the United States of 
America, and the application of the “fish” rendered the joints 
much more secure, and the surface more uniform. It was urged 
that the quality of the materials and the machinery to be sent to 
India and other distant places should be carefully attended to, as 
the heavy charges for freight and shipment formed a large portion 
of the expense. In this view it was thought that the double- 
headed rail, first introduced by the president, provided it was so 
laid as to be capable of being (ool 4 ssed great advantages. 
It was believed that rails weighing 60 1b. to the yard, to which an 
additional hammering had been given during the process of manu- 
facture, would answer well for lines where very high speeds were 
not essential, and that their use would be attended with economy. 

Allusion was made to a system of enabling the double-headed 
rail to be used without chairs. This was by suspending the 
rails between a pair of longitudinal balks, contoured to the rail 
channels. The rail and timbers were bolted together by flat bolts, 
3 ft. apart. The joints of the rails were connected, by brackets 
of angle iron, to a cross tie of timber. By this plan a thinner web 
could be used, and therefore a deeper rail for a given weight. When 
it was wished to reverse the rail, it was not necessary to disconnect 
the rails and the timbers, but merely to take out the joint bolts. 
It was believed that this system would induce economy, as no 
chairs were used, and less timber and ballast would be required 
than on an ordinary cross-sleeper road. A length of 150 yards of 
this way had been Vaid for six months on the main Cambridge line, 
at Stratford, where the ballast was bad and the traffic great. The 
timber used was only cross-sleepers cut down the middle. It made 
a good road, and there was a perceptible difference in passing on to 
it from the other portions of the line. 

It had been stated, that the compressed keys were liable to shrink 
in hot climates, and that some, which had been allowed to remain 
on the sea coast in India, had swollen so much as to be untit for 
use. On the Lisbon and Santarem Railway an oaken key, 10 in. 
in length, and slightly tapered, had been substituted ; and this 
plan was about to be tried on the Madras Railway. The em- 
ployment of an iron key, with a thin cushion of wood between it 
find the chair, the timber being cut across the grain, was suggested 
as an alternative. In defence of compressed keys it was remarked, 
that what had been stated was scarcely so much the necessary 
cause of the defect of the key, as the way in which the keys were 
used. Twenty million of these fastenings had been supplied for 
the railways in India, or sufficient to lay 2,200 miles of road, and 
no complaint had ever been made until quite recently. The 
author of the paper had said that the compressed keys lasted 
better than those which were unprepared; and it was also believed 
that the loss from premature expansion had been inappreciable 
during the period of three or four years during which they had 
been used on the Madras Railway. But being aware that the 
amount of dry heat to which they would be subjected, with iron on 
both sides of them, might have a tendency to cause even compressed 
keys to shrink, until they were thoroughly saturated with moisture, 
they had lately been made larger than usual, so as to receive 
a greater degree of compreision. It was understood that 
hundreds of casks of keys had been lying exposed to the heat of 
the sun for months after their delivery in India, and until the staves 
of the casks opened. If there had been any expansion of the 
tightly packed keys the casks would have burst. It was maintained 
that with proper care they would have remained without fault. 

It was thought that one of the main points arising out of the 

aper was, whether it was desirable to construct permanent way in 
initia with timber, or with iron sleepers. As the cost of renewal, 
irrespective of ordinary maintenance, amounted, on lines in this 
country, to £100 per mile per annum, of which sum about 37 per 
cent. was for the renewal of the rails, and 63 per cent. for the sub- 
structure, attention had been directed to the use of cast iron for 
sleepers, which had been proposed and tried in many different forms. 
In Egypt, Greaves’s spheroidal cast iron sleeper, with the chair cast 
upon it, had been found best suited to the soil and climate. There 
was little or no ballast on the course of the line, so that it would 
have been difficult to have found a foundation for the ordinary 
sleeper. Trough sleepers of cast-iron, in which the rail was sus- 
pended between linings or cushions of timber, so that, in the case of 
the double-headed rail, the lower table was not injured, and the rail 
could therefore be reversed, had been in use for nine years on the 
Eastern Counties, and for two years on the South-Eastern and the 
Midland Railways. In the latter case they were laid near to the 
Derby station, where they were subject to a traflic of 550 engines, 
2;400 wagons, and 120 carriages, every twenty-four hours. A 
modification of these two forms, which might be denominated the 
“ eup-trough,” had recently been proposed, in which the chair was 
entirely dispensed with, so that there were no projecting parts liable 
to fracture, Tie-rods passed through the neutral axis of the rail, 














with washers, of -ustequal thickness, placed in 
ieee caeueed both the = and the This form 
was stated to be applica to any telinesy beation of rail, 
without alteration of pattern, was said to be 
facture, and to be easily maintained, as it was packed through 
dormer holes at the sides, which were believed to afford greater 
facility than holes at or near the top. For shipment they could be 
stowed into one another, and save space. It was assumed that the 
first cost of a substructure on this system would amount to £910 per 
mile of single way, and on the ordinary system to £551 per mile, 
taking the cross sleepers at 4s. each, and the chairs at £4 10s. per 
ton. But it was contended that the timber sleepers would require to 
be renewed twice in twenty-one years; for although the timber 
might be rendered chemically durable, the destruction would go on 
nevertheless, and when the time arrived for the renewal, the timber 
would be valueless, whilst the cast iron would be worth two-thirds 
of its original value. It had been estimated that the saving, by 
the use of iron, would amount to £1,058 per mile, of single line, in 
a period of twenty-one years, after allowing interest for the original 
outlay in both cases. 

In regard to the durability of timber sleepers, it was asserted that, 
when properly creosoted, they lasted much longer than would be 
inferred from the comparison just made. Scotch fir sleepers, laid on 
the Eastern Counties in 1841, had remained perfect to the present 
time, not one having been removed on account of decay. Between 
the years 1840 and 1842, creosoted sleepers had been laid on the 
Manchester and Crewe, which were still sound; and, indeed, in 
re-laying the line with heavier rails two years back, some sleepers 
that had been in wear sixteen years were employed. The 
sleepers for the East Indian Railway were weighed previously to 
being placed in, and when taken out of the cylinder, in which 
they remained twenty-four hours under a pressure of 124 Ib. to 
the inch, in order that 10 Ib. of creosote per cubic foot might be 
forced into them. Some triangular creosoted timbers, which had 
been sent to India, had shown symptoms of decay, due, it was be- 
lieved, to their being of hard wood, and to the form not being the 
best for the purpose, as the angles were liable to be damaged, and 
thus expose the uncreosoted portion of the wood. Timber should be 
stacked and properly seasoned before being creosoted, and it had been 
found that heart-wood was not so easily creosoted as young sappy 
wood, as it was impossible to make it absorb the necessary quantity 
to preserve it thoroughly. In the latter case, after a few years, the 
creosote set into a solid bituminous mass; but only the thin and 
volatile portions entered heart-wood, and these were liable to evapo- 
rate quickly when the sleepers were used in a hot climate. Speci- 
mens of sleepers which had been “ Burnettised” in 1841, and laid 
at that time on the Eastern Counties Railway, were shown to be 
quite sound at the present time. With respect to unprepared wood, 
instances were given of the sleepers having been said to have lasted 
many years, but the evidence was not conclusive. It was stated, that 
good sound larch sleepers were in some cases preferable to Scotch fir 
that had been creosoted, and that it would last equally long. It 
was observed, that it was impossible to subscribe to the principle 
which had been advocated, that wood of the lowest quality, or young 
timber full of sap, and which sucked up a large quantity of creosote 
oil, should be selected for use, because it was favourable for creosot- 
ing. It was believed that the best results would be obtained, when 
the utmost care was taken in selecting the woods. A good result was 
tolerably certain under these circumstances; and in corroboration it 
was mentioned, that timber laid in 1835, some of which was 
Kyanised, although the preparation merely entered to the depth of 
one-tenth of an inch, pe some of which was unprepared, had lasted 
till the present time. St. John’s yellow pine had been proved to be one 
of the most durable woods, both for railway sleepers and marine 
works. At the Liverpool and the Sunderland Docks there were in- 
stances of its being quite fresh after being in use twenty years. 

With regard to marine works it was said, that the worm would 
not touch timber which was creosoted to the depth of two or three 
inches around the pile. When, however, this coat was cut through, 
the worm would penetrate into the heart-wood ; but when it reached 
the creosoted portion, it was stopped by the objectionable nature of 
that material. This had been proved to be the case at Lowestoft, 
where the creosote was found to be generally a preservative against 
the ravages of the worm. In all cases the timber should be cut for 
framing before being creosoted. It was remarked that, although in 
general creosoting doubled the duration of timber, yet the creosoted 
piles of the pier at Leith showed symptoms of being attacked by the 
worm. An instance was also mentioned of the worm penetrating a 
balk of creosoted Memel at Scrabster, Caithness, and having eaten 
through the blackened portion, although the oe had been in the sea 
forless than six months. To this it was replied, that the discolora- 
tion of the wood afforded no correct test of the timber having been 
properly creosoted; and it was suggested whether the work of de- 
struction might not have commenced before the balk was creosoted, 
as there was hardly a log from Memel which was not more or less 
penetrated by some kind of worm. Kyanising was asserted to have 
no effect, as the corrosive sublimate combined with the sap of the 
wood, and formed a substance which was not poisonous, and could 
be eaten by the worms with impunity. 

It was thought that sufficient stress had not been laid on the im- 
portance of utilising, as far as possible, the resources of the country 
in which the works were being carried out. In Ceylon, for instance, 
there were forests of almost interminable extent, which might be 
made available. Eighteen different — of timber had been ex- 
amined, at least nine of which were applicable for railway sleepers, 
in situations where they would be exposed to extreme variations of 
atmosphere and weather. The drainage of railways in tropical 
climates was a matter of the utmost importance, as the ballast was 
liable to be carried away by the heavy periodical rains. In reply it 
was intimated that the necessity for sending out timber sleepers to 
India arose from the circumstance that the supply there could not be 
relied on. There was great difficulty in determining the precise 
value and quality of woods in foreign countries, especially when 
such practices were carried on as steeping the wood in order to de- 
ceive, as had been the case in Madras. 

In closing the discussion, the great diversity of opinion that still 
prevailed on this subject was commented upon. Every one appeared 
to think his own plan the best, and naturally preferred to be guided 
by his own experience, rather than by that of others. As to the 
question of the durability of timber, whether prepared or not, and 
if prepared, then by what process, few persons were able to obtain 
reliable data as far back as twenty or thirty years. The Minutes of 
the Institution would contain a variety of opinions on this subject, 
but it was doubted whether the question could be solved, or whether 
there could ever be universal agreement as to what was the best 
system of permanent way to be used under all conditions. 

After the meeting, Mr. Curtis explained a system of axle boxes, 
in which, by centrifugal action, the oil was constantly thrown over 
the upper side of the axle, and descending slowly upon the axle, 
was returned again to the oil chamber. As soon as it had passed 
the axle, a piece of thin porous flannel, placed at the bottom of the 
oil chamber, was found in practice to answer as a filter to receive 
the parts of the metal, or other residuum, resulting from the working 
of the boxes. These boxes were now at work on eight railways in 
England and on one in France. They had been in use for upwards 
of eighteen months; in some cases they had run for two months 
without any oil being applied, but the ordinary practice was to in- 
troduce about a wine glassful of oil to each box once a week. 








Ratiway Speep.—The following is said to be a correct calculation 
of the speed in a given time on the railways of different countries : — 
England, main speed, 36; express, 60; maximum, 82. Germany, 
main speed, 36; express, 58; maximum, 76. United States, main 
speed, 43; express, 56; maximum, 100. France, main speed, 40; 
express, 72; maximum, 86. It should be borne in mind that in the 
United States there are lines of the length of §,800 miles, the stations 
on which are at great distances from each other.—Mining Journal. 
[More blunders could not well have been made in the same space. | 





SCOTTISH MATTERS. 
Ir Rio eee 
regarded as a satisfactory test ts condi 
are in a sound and healthy state. The late weekly return from 
bor yy om ag X of Scotland exhibits ® ny increase a 

1627 as com) oe period year. 
comparison extends over 1087 miles, and the average receipts per 
mile were £40 18s. 4d. 

Viscount Duncan, the member for Forfarshire, has received the 
following a letter from Sir John Lawrence, the ¢ 
green of the Punjaub, on the cultivation of flax in that of 
ndia,—a subject which has of late attracted a good deal of tion 
9 tae Leal Bein? beg received 

* ear uncan,— to return the papers 
with ont note of yesterday. I s that the ‘Plax Supply 
Association’ devote a portion of the money which has been 
by it, to sending out to the Punjaub some one weil acquainted with the 
culture and preparation of flax for exportation. Such a 
could go out, collect all the information necessary, and return within 
six months. The cost of such a mission need not exceed from £700 
to £800; and if the agent left England —_ in October, he would 
have all the fine cold weather in India before him for travelling 
abopt and seeing the country. The reports of Government officers 
alone would scarcely satisfy the Association, or the manufacturers 
and traders interested in the production of flax. These officers have 
heavy duties which fully occupy their time and attention; and, 
moreover, cannot well Be the precise data which would be 
oo naers of them. Nevertheless, their great knowledge and personal 
influence would be very useful to the agent from England, and 
these would, I am sure, be cheerfully rendered. 

“Much of the land in the Punjaub is, I believe, well suited for the 
growth of flax ; and there is nothing in the landed tenures, nor in 
the prejudices of the people, to prevent an abundant supply being 
furnished. On the contrary, the gain to the iculturists of a 
certain market for a valuable product would be fully appreciated. 

“On the other hand, there can be no doubt that the p.ople require 
some instruction as to the proper mode of cultivation of flax for the 
English market ; and they ought also to obtain some security that 
the crops which they raised would find a ready sale at a remunerative 
price. If, then, the Flax Association were satistied with the report 
of its or By would then recommend that it establish a pegeler 
agency in the Punjaub, which would manage a small model farm, 
and thus show the people practically the best mode of cultivating 
flax. This agency would, with advantage, make anvances to a 
moderate extent for similar cultivation, and buy all the good flax 
available for exportation. After a few years, when the agriculturists 
learnt the beneltits to be derived from such produce, the system of 
advances might cease. Joun LAWRENCE. 

‘16, Montague-square, London, 16th April, 1859.” 





Pusitic Works ts Soutm Austra.iA.—The sum of £1,500 has 
been voted for a colonial observatory. In reference to the scheme 
now being carried out for supplying Adelaide with water, we, Adelaide 
Observer, tind that during the year the works at the reservoir have 
made steady progress towards completion. The basin of the 
reservoir, which is to be greatly altered, has been enlarged, so as to 
contain in all 160 millions of gallons of water as a reserve against 
seasons of drought, and a cottage has been erected as a residence for 
the party in charge of the reservoir hereafter. The contract for the 
river weir has been c mpleted, but when the work came to be tested, 
at the commencement of the rainy season, it was found so faulty as 
to be ultimately condemned, and it is now intended to erect a smaller 
weir at a fresh site, of somewhat different construction, further up 
the stream. ‘The defects in this structure led to the resignation of 
the engineer, and the a out of the works generally is now in 
the hands of his successor, Mr. England. The vere under 
Messrs. Philip Levi and Co.’s contract, are fast ny | delivered ; 
about one-third of the entire quantity ordered are now landed, and 
the remainder are probably shipped, or ready for shipment. The 
rate of breakage on the pipes has hitherto been higher than was 
expected. The cartage of the 21-in. pipes to the line of the main 
has been commenced, and the line is in a great measure ready for 
the laying of the pipes. The attention ef the board has been 
directed to the relative advantages of lead and iron house service- 
piping, and we believe they have come to the conclusion that it is 
= to use iron service-piping wherever it can be conveniently 
applied. 

Dasravorsve Errects or Rep Leap upon Irox.—Mr. Robert 
Lamont, who was, a few months back, requested by the manrgors 
of one of the largest steam-packet companies in the kingdom to 
make a report on the merits of certain compositions used to a large 
extent in Liverpool for the preservation of iron ships, and to prevent 
fouling on the bottoms of such vessels, has come to the conclusion, 
so far as regards the use of red lead, or paints containing lead, quite 
at variance with the popular notion upon the subject, by declaring 
the use of that pigment for coating iron vessels to be the most per- 


nicious. And in this hypothesis he is connrmed by the opinion of 
Mr. Nathan Mercer, F.C.S., who, after inspecting the iron ship 
William Fairbairn, the plates of which were coated with red lead 


prior to her late voyage to Calcutta, observes that the extent to 
which the iron had been corroded could not fail to attract the 
attention of the most superticial observer. On a close inspection he 
found the red lead coating covered with blisters, from each of which, 
on being opened, a clear fluid escaped, and left exposed on the 
surface of the iron a number of brilliantly shining crystals of 
metallic lead. Mr. Mercer says each blister is, in fact, a galvanic 
battery in miniature, and that, as wherever there is electrical there 
must also be chemical action, the corrosion is easily accounted for. 
This action, he says, will continue as long as any red lead remains, 
and is necessarily at the expense of the iron. He also points out 
that the “sweat,” so well known to every person interested in iron 
ships, is not, as is generally supposed, salt water, but a solution of 
chloride of iron manufactured in the blisters. Mr. Mercer considers 
this sweating is due in a great di to the use of red lead paint in 
immediate contact with iron; and he recommends, therefore, that it 
should never be used as a coating for sea-going vessels, unless 
special precautions are taken to prevent its coming into direct 
contact with the iron.—Liverpool “Albion. 

Sournamrton WATERWoORKS.—At the last meeting of the South- 
ampton Town Council, a report was read from Mr. Summers, gi 
a detailed description of the means taken to ascertain the power 
the engines at Mansbridge. The report spoke highly of the merits 
of Mr. Manwaring, the engineer, and said that the indicated power 
of the two engines ran from 75} horses, at nine strokes, and 
15 lb. pressure in the boilers, to 104 horses, at twelve strokes, and 
23 Ib. pressure. ‘The effective power available for working > 
pumps was about 80 per cent. of their indicated power. The appli- 
cation of the indicator to the engines had been useful in pointing out 
a better adjustment of the steam valves than was possible without 
its employment. It has also oO a the advan of in- 
poo pressure of steam in the boilers, combined with higher 
degrees of expansion in the cylinders, and fitted to the pumps it has 
established the cause of the increased shock on the pump valves, 
when working at the higher rates of speed. The consumpticn of the 
small Welsh coal, at nine strokes, was 2°385 per cwt. per hour, vary- 
ing to 3°151 cwt. per hour at twelve strokes per minute, and per 
indicated horse power per hour 3635 lb., varying to 8°19 Ib. of coal. 
When Hartley coal was used the consumption was about 8 per cent. 
greater. The quantity of water discharged per hour by the two 
pumps varied from 57,144 gallons, at nine strokes per minute, to 
73,457 gallons at twelve strokes, and the loss in the - was con- 
siderably greater at twelve strokes than at nine. e strongly 
recommended that an additional engine be fitted at 
because, if an accident should occur to disable the present engines, 
the town might be left without water supply; also, because there 
was not at present any possibility of angplng the for a 

eral overhaul and repair, w must Spee ry | required 

re long, as they have been working for five and a half years, and 

part of this time night and day. 
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‘CLARK, BRAITHWAITE, AND PREECE’S IM- 
PROVEMENTS IN TELEGRAPH CABLES. 


Parent DATED 30TH Avucust, 1858. 

Tus invention, by Josiah Latimer Clark, of Adelaide-road, Fre- 
derick Braithwaite, of Bri Westminster, and G. E. Preece, 
of Bernard-street, refers, first, to improvements upon an invention 
for which letters patent were granted to J. L. Clark, the 20th 
December, 1853, for the use of asphalte and other similar dielectric 
substances placed around the insulated wires of submarine and 
subterranean telegraph cables, in order to lessen the induction and 
consequent retardation of electric currents. These improvements 
consist in the means of more effectually applying and supporting 
the said non-inductive coating, and for this purpose the wire or 
wires already insulated with gutta-percha or other ordinary insu- 
lating material are covered with a coating of — or other fibrous 
material which has been highly desiccated and deprived of all 
moisture, and then saturated with a hot mixture of turpentine, 
rosin, pitch, tar, asphalte, oil, or other similar well-known substances, 
such saturation being completed by passing the said materials 
through or placing them in air-tight vessels, from which the air is 
exhausted before the admission of the non-conducting mixture, and 
into which the air or the mixture can afterwards be injected under 
pressure. The insulated wires are surrounded with this perfectl 
saturated mixture of fibrous and non-conducting material, whic 
may either be laid on in a mass, or preferably in the form of strands 
coiled around the wires, either with or without an admixture of iron 
wires, and the cable thus formed is again saturated with the mixture 
by placing it in or passing it through an air-tight vessel, and 
submitting it as before to the influence of a vacuum and subsequent 

ressure. The wires thus become surrounded with a perfectly non- 
inductive material, and are at the same time preserved from decay 
and injury. 


FIG.3. 





The manner in which the patentees carry this part of their in- 
vention into effect is as follows :—They take a single wire or a suit- 
able number of conducting wires, which it is preferred to have 
insulated with caoutchouc on account of its capability of withstand- 
ing an elevated temperature. ‘They lay or twist them into a bundle, 
and pass them through a vessel of melted pitch, asphalte, marine 
glue, gutta-percha, or other similar and well-known insulating 
materials or mixtures, and as they emerge from the melted mixture 
they cover them with a suitable number of strands of rope yarn or 
other fibrous material which have been thoroughly saturated with 
the mixture by previous immersion, and which pass through the hot 
melted mixture in the same manner as the conducting wires, and at 
the same time, as soon as they emerge from the pitch, they are 
slightly twisted together by an ordinary rope-making machine, or 
plaited or braided, and they are then covered by a set of clean yarns, 
or by flat bands wound in the opposite direction, so as to enable 
them tobe handled. ‘The substances which are preferred to be used 
for these purposes are common pitch or pitch and gutta-percha. 

When gutta-percha covered wire is employed, which will not admit 
of the application of so high a temperature as caoutchouc covered 
wire, pitch in a nearly cold state is used, and having laid up the 
conducting wires and the saturated hemp yarns together, the whole 
is placed into or passed through an air-tight vessel, from which the 
air is exhausted, and thesemi-fluid, pitch, or mixture then admitted. 
Pressure is then applied to drive the pitch into every cavity, and the 
rope is then withdrawn and covered with hemp strands, as before 
described. Such ropes or cables as described may be either laid or 
drawn into underground tubes in the usual manner, or may be 
covered with iron wires to form submarine cables. 

The invention consists, secondly, in a method of preserving sub- 
marine or other iron telegraph cables from decay, by surrounding 
the iron or steel wires with a compound of pitch, tar, asphalte, or 
other similar well-known preservative materials retained upon and 
around the cable by strands or flat bands of hemp or other fibrous 
material, saturated with the preservative substance or mixture, and 
plaited or braided round the cable, or coiled around the cable in 
such manner as either to envelope it completely, or to form a worming 
in the interstices between the wires. 

The manner in which this part of the invention is carried into 
effect is as follows :—The cable, as fast as it leaves the covering 
machine, is caused to pass through a vessel of common tar, and is 
led up vertically through a pipe in the centre of a cauldron or tank, 
and passing through is carried up from the bottom thereof. The 
cauldron is kept revolving at a convenient speed, and contains a 
quantity of the pitch or preserving material or mixture in a melted 
state, kept hot by heat applied in any convenient manner. The 
cauldron also contains several reels of spun yarn well saturated with 
the ago The reels revolve loosely on horizontal axes, and are 
wholly or partially immersed in the melted pitch; the yarns as they 
are unwound otf these bobbins pass up over suitable guides, and 
are wound spirally, or are plaited or braided in a hot state around 
the cable. Sometimes the wires and the saturated fibrous materials 
are laid up together and with the same machine; in such cases the 
iron or steel wires are led through the closing nozzle of the covering 
machine at the same time, the iron wires a little in advance of the 
hempen yarns, so that they may close round the core first, and then 
become completely enveloped by the outer protecting yarns. 

Thirdly, the invention consists in a method of preserving iron 
cables from decay, by intermingling among them one or more wires 
of zine in place of iron, whereby the iron is kept in an electro- 
negative condition, and thereby preserved from oxydation or decay. 

The fourth part of the invention consists in a new method of join- 
ing the iron wires and the conducting wires of submarine and other 
telegraphs. A right-handed thread or screw is formed on the end of 
one of the wires, and a left-handed thread on the end of the other 
wire to be united to it; the two ends are then inserted in a screwed 
ferule or collar cut with corresponding right and left threads, and 
by screwing it up the two ends are drawn into contact, and form a 
secure joint. Sometimes, and especially with small wires, the ends 
are not screwed, but are simply introduced into a plain ferule or 
collar, when by pressure or by the blows of a hammer both the 
ferule and the ends of the wires are flattened about the centre, so that 
the ends of the wires cannot be drawn out of the collar. 

Lastly, the invention consists in forming the conducting wires of 
submarine cables in the manner hereafter set forth. It has been 
heretofore customary to lay up several small copper wires together 
into one spiral strand, so that any faulty place in a wire might not 
by its fracture destroy the continuity of the whole cable, and render 
it useless. But such compound strands have the disadvantage that 
their sectional area is not so great in proportion to the surface ex- 
posed to induction as in solid wires, and also their effective length, 
measured along the spiral, is commonly greater by about 12 per 
ecnt. or 15 per cent. than the actual length of the cable itself. Both 
these causes combined tend very seriously to retard the transmission 
of the current, and to increase the amount of induction, and thereby 
to render their use objectionable. The improvement consists in 
building up asolid conducting wire in segments, so that any defect 
or breakage in a single segment will not endanger the continuity of 
the whole cable, and for this object the circular section of the wire 
is divided into five segments, by five divisions, in the form of radii, 
and the wires are drawn through templates, of such a form as to 
give each wire a similar section to that of one of the segments. Five 
of these wires are then laid together, so as to form a single round 
wire equal in conductive power to a solid wire. The shape may be 
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the whole through a template, or be- 


to close the segments tightly together. 


In joining such wires each segment must break joint with 
the next, and the ends of the two segments be united to each other 
and to the nei its by a blow-pipe and fine or silver 
solder. The int may be further secured, if thought necessary, by 


wrapping a small wire round it spirally in the usual manner, and 


soldering the ends. In some cases the spiral is extended 
along the whole length of a conducting wire, so as to ensure con- 
| tinuity in case of fracture. 

eo ee — 7 scale the oy of a wire formed 
of five segments, an - 2 one composed of three segments ; 
Fig. 3 represents a solid central core surrounded by five segmental 
outer cones. 
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In our last paper upon this subject we described certain processes 
upon the stock of the gun, and left it in a partly-finished state; it 
will be remembered that the last effect produced was to complete the 
butt-end with its holes and recess. The next process which we have 
to describe is the preparing of the peculiar shaped recess required for 
bedding the lock in its place. The slightest inspection will at once 
show the obstacles in the way of producing this effect ; but as all the 
corners are circular in form, it lessens the difficulty most con- 
siderably. 


DESCRIPTION OF THE MACHINE FOR BEDDING THE LOCK IN THE STOCK, 


Fig. 5 shows a perspective view of this machine. To all appear- 
ance this is the most complicated of all the machines in the factory, 
but this arises merely from its cutting spindles being five in number, 
and, of course, all the gearing connected with them being repeated 
that number of times. In the first place the stock is fixed in position 
upon the sliding plate A ; this is effected by the barrel groove being 
pressed by means of a clip up against a form made to tit the breech 
end, and screwed to two brackets, as shown. ‘The plate A is moved 
backwards and forwards, at will, by means of the handle B, which 
works a pinion running in a rack underneath it. The five upright 
spindles C C C C C, with their handles, slides, and tools, are retained 
in their upper position by means of ring springs of steel, some of 
which will be seen in the engraving behind the slides. To the right 
of the stock the mould D will be seen, an exact counterpart of the 
recess to be formed. Each of the five spindle shafts is provided with 
a pin, one of which, E, is shown in position. By depressing the 
slide the revolving tool is brought down to the work, and the pin 
into the form or mould; the movements or tracing round being 
given by means of the handles. 

The frame which bears the five spindles revolves on a centre shaft, 
so that any of their numbers can be brought to bear. The strap F, 
when not required, runs upon a loose pulley G, which will be seen 
above, surrounded by a guard. 
slipped over any one of the five pulleys, as they are, one by one, 
brought into position ; and the lifting and lowering is self-acting. 

The first process which is performed by the spindle, shown 
in position in the engraving, is that of cutting the recess from 
the lock-plate. It will be seen that the guide-pin in this case 
is armed with a cross-bar, which, on the tool being brought 
down to the cut, secures the proper depth, and yet allows it 
to travel all over the top surface of the mould. The second process 


is that of cutting the holes in which the heads of the screws are | 
bedded. The third spindle is brought forward for the purpose of | 
The | 


cutting the hole for the tang of the sear (see Fig. 2, No. 6). 
fourth cutter is for roughing out the holes for the main spring; and 
the fifth is fitted with a very small tool, adapted for cutting out the 
small semi-circular corners into which No. 4 cannot go. The 
stock in this machine being placed in a horizontal position, the hole 
as it is made, and also the mould, is likely to be filled up with the 


chips or cuttings which are made; these are blown away by means of 


a small fan placed at the back of the machine, having two mouth- 
pieces depressed, so as to cause a stream of air to play upon the 
work; these are shown by the letters H H. 

The cutters used in this machine are shaped like augers, having a 
cutting lip or side as well as a foot ; this enables the wood to be cleared 
away by a horizontal movement; and the tools being slightly eccen- 
tric with their shanks, as their side edges wear away they can be 
brought forward again to the required radius. 

We will now pass on to consider the machine used for cutting the 
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| holes and recesses for letting in or bedding the trigger guard, which 


is shown by Fig. 2, B. 

This machine is for making the required screw holes, and also for 
forming a recess into which is inserted a stop to keep the ramrod 
from working its way into the wood, when it is replaced after being 
used. Fig. 6 shows a perspective view of the machine for bedding 
the guard in the stock. 

This machine consists of a square bed or frame of iron, standing 
upon four legs, and having a cast iron bracket rising from each side, 
and connected above by means of a horizontal bar, which steadies a 
centre spindle, on which revolves the frame that carries the four 
cutting tool spindles A A A A; these spindles, with their fittin 
are in effect the same as those described as belonging to the machine for 
bedding the lock in the stock, and are provided with guide-pins in a 
similar manner, the levers having a vertical and horizontal motion ; 
a similar arrangement has also been adopted as regards the driving- 
strap, which will be seen running horizontally above, and which can 
ve brought down over any of the pulleys required, as soon as they 





are in position. It will be seen that the stock, in this case, is 

in a vertical position, and is clipped in the manner before described. 
The frame, or carriage to which it is fixed, rests upon two bars of 
irregular form, one of which can be seen and is marked with the 
letter B; the carriage is fitted with a rack C, which plays ina 
pinion fitted on the end of the spindle D, which, it will be seen, has 
a handle, whereby to impart motion to the cradle or —_ 

The first spindle being placed in position, and fixed a self- 
acting stop, the tool is brought into contact with the work by means 
of its handle, and a forward motion to curve, imparted by the side 
handle just described, finishing the first process—that of making the 
recess for the guard; the second tool is then brought into play, 
which makes the recesses for the bosses; the third forms the screw 





This arrangement enables it to be | 


holes, and the fourth the deep recess required for the trigger, and 
also the one for the ramrod stop. This machine, too, is fitted with 
a small fan, as shown by E: and it has also two blowing nozzles for 
| clearing the work, FF. Having cut out all the complicated figures 
| required for bedding the lock and guard, and made a bed for the 
| butt-plate, the next process is to finish down the long fore end, so as 
|to make it exactly of the right size to receive the three bands 
| which are used for fixing or clipping the barrels to the stock, and also 

the nose-cap; these three bands are delineated in Fig. 1, Nos. 6, 

7, and 8. This is done in a very simple and effective machine, which 
| is called the band machine. 


DESCRIPTION OF BAND MACHINE. 


This machine consists of a low frame, which is fitted with a form made 
so as to fit the barrel groove, and not to project so far forward as to 
| interfere with the cut. This form is connected with cams, which 
| are of similar shape to the bands, but on alarger scale. This form is 
| made so as to revolve in two bearings, and is fitted with a wooden 
| hand-wheel at one end, so that it can be turned round at pleasure. 
| The stock to be operated upon is pushed in through the cams, and 

screwed tightly down upon the form, so that it can be turned con- 
| centrically with the cam. Revolving cutter-blocks are provided of 
the required width, to cut the band and the recess for the nose- 

piece; these cutter-blocks can be brought forward at will to their 
work; they are hung upon vibrating levers, weighted so as to cause 
them to lie away from the work, and fitted with treddles, so that on 
application of the foot of the operator they can be advanced at 
pleasure. All being ready, and the stock fixed in its place, the 
| blocks are brought forward, and the man, having his hands still at 
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liberty, can turn the wheel round gradually, so as to give the re- 


quired feed. This machine is not made self-acting for two reasons: | 


in the first place, the whole process is done so quickly that it would 
be a waste of time to have it so; and the other is, that the surface 
to be cut being of irregular thickness, it is better to be able to re- 
gulate the feed at will. Having formed the three spots for the bands, 
and fashioned the end to receive the nose-cap, the fore end of the 
stock has to be finished to shape by rounding the parts between the 
bands. To effect this, it has to be fixed in another machine, called 
the machine for cutting away the wood between the bands. 


DESCRIPTION OF MACHINE FOR CUTTING AWAY THE WOOD 
BETWEEN THE BANDS. 

This machine is similar, in many respects, to the one just described, 

consisting of a barrel mould, to which the stock is clipped, and 

having vibrating cutters to follow a form. As the amount of timber 
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| to be taken away is large, and the surface to be operated upon ex- 
tensive, the length between each band is finished by two cutter 
blocks—one placed in front and one behind the stock. The front 
and back pair are alternately brought into action, and the whole 
length smoothed down and finished by the rotating motion given by 
the aid of the hand-wheel. This does away with much of the 
vibration which the stock would otherwise be endued with were 
the whole length of the cut taken at one time. All the tools and 
cutter-blocks of these machines run at very high velocities, and the 
surfaces which they leave are very good indeed; in fact, a slight 
friction with a piece of glasspaper, placed upon a cork rubber, is all 
that is required, after the machine is complete, to leave a surface 
so smooth that nothing more requires to be done to them before they 
are handed over to the assembler. It may also be as well to mention 
here that the parts on which the bands fit are, if anything, a little 
larger than the rest of the fore end. 











BELLANGER’S CAOUTCHOUC SOCKS OR CLOGS. 

PATENT DATED 3RxD SEPTEMBER, 1858. 
Tas invention, by J. M. Bellanger, of 41, Rue de Trevise, Paris, 
relates to an improved mode of constructing caoutchouc socks, or, as 
they are usually termed in England, goloshes. The improvement 
consists in the use of metallic springs, which are constructed and 
placed between the soles of the goloshes in manner hereinafter men- 
tioned. 





In the manufacture of goloshes made in accordance with this in- 
vention, lasts made expressly for that purpose must be used, such 


lasts being very much arched or curved, in order that the goloshes | 


which are formed thereon may retain the same shape when removed. 
The golosh having been formed, and while still on the last, but 
before the outer sole is attached, a spring of tempered steel or other 
suitable metal is placed longitudinally upon the bottom of the golosh, 
the outer sole being then laid over such spring and the latter secured 
between the two ooles by means of nails rivetted or driven in whilst 


the golosh is on the last, or otherwise secured by means of some | 


analogous contrivance. The spring may be made of one piece of 
metal, or in two or more pieces if considered desirable, so as to possess 
a jointed character. 

Goloshes constructed as herein described are held firmly on the 
foot by means of the said springs, which yield to the pressure of the 
feet so as to allow the latter to enter the goloshes, the free action of 


| the feet in walking being in no degree interfered with, whilst the 
| use of straps or other fastenings is altogether dispensed with and 
| rendered unnecessary. In order to remove the goloshes from the 
| feet, it is only necessary to press against a small metallic stud which 
is inserted in the heels and projecting therefrom about the eighth of 
| an inch, when the goloshes will be readily removed. 
| Fig. 1 represents a golosh constructed according to this invention, 
| and showing the external shape; Fig. 2 represents a golosh in section, 
showing the spring inserted and secured between the soles; Fig. 3 is 
| a plan view of the spring with the holes which are to be used for 
| fastening the same. 





| Tue Rep Sea.—It may not be generally known that England 
has lately made a fresh but peaceful acquisition in the Red Sea, in 
| the purchase of the little island of Kamakan, which belonged to a 
neighbouring Sheik, rejoicing in the name of Habesch-el-Sambara. 
It lies to the north of Perim, in 50 deg. north latitude, on the 
Arabian side of the Red Sea, and contains a safe and commodious 
harbour, the entrance to which is protected by coral reefs, leaving 
only an intricate narrow emt for ships to enter by.—China 


Telegraph. 
Coau.—M. de Carnal, one of the greatest owners of coal mines in 
Prussia, in a statistical work on coal digging, states that the 


quantity of coal dug in 1857 amounted to 125,000,000 tons, a 
mass which, piled up 6 ft. high, would cover a geographical square 
mile. The lands from which the coal is procured may be estimated 
at 8,000 square miles, and the mean depth of the of coal at 
about 31 ft. The mass of coal then known to exist would form a 
| cube of ten miles. If we compare this enormous bulk of coal with 
the quantity annually consumed, we may confidently affirm that 
there is enough to last for 36,000 years. The calculation of 31 ft. 
| for the mean depth of the beds is perhaps too low, for the coal-fields 
of Liége extend to 55 ft., those of Staffordshire to 151 ft., and those 
of Ruhr to 134 ft. The coal dug in 1857 amounted in value to 
£37,500,000 sterling, a sum far beyond that realised by the 
digging of the precious metals. In England some calculations have 
been made with regard to the yield of coal in our own country, 
according to which the coal-fields of Great Britain yield 63,000,000 
tons of coal per year. A better idea of the immense commerce 
of England could not be obtained than by stating the fact that at 
| Manchester and its environs a motive steam power equal to 1,200,000 
horses is constantly maintained, to support which there are con- 
| sumed 30,000 tons of coal per day, or 9,500,000 a year. In the 
manufacture of salt alone, about 3,000 tons are consumed per day, 
| or 950,000 a year. The Transatlantic steamers from Liverpool and 
other ports consume 700,000 tons per year, and the manufacture of 
gas absorbs at least 10,000,000 of tons per year. The export of 
coal from England reached in 1858, 6,078,000 tons. It is estimated 
that England alone could furnish enough coal for the consumption 
| of the whole of Europe for the space of 4,000 years.— Bulletin, 


BASTABLE’S APPARATUS FOR 'THE PRODUC- 
TION OF LIGHT. 


PATENT DATED 14TH SEPTEMBER, 1858. 
Tus invention, a communication to A. H. J. Bastable, of ve 
Works, Pimlico, relates us employed in the produ of 
light in which jets of ignited gas (0 ly a mixture of oxygen 
and hydrogen) are projected against a surface of lime or other suit- 
able material, to which a slow motion is given. 

Fig. 1 is a side view of part of Sy Fig. 2 is a plan of the 
same, with the parts above the line 1,1, Fig.1, removed. The apparatus 
shown is intended for three equidistant jets. ais the table of the 
apparatus, having a circular hole through it at the centre, and 
three holes arranged round the central hale, and at equal distances 
from it and from each other. In the central hole the case 5 for the 
lime is fixed; it is a tube of copper made to the form of the pieces 
of lime to be used with it, and having the collar }! fixed on it, the 
projecting flange of which rests on the upper surface of the table, 
whilst its lower end passes through the hole, and receives a nut 4°, by 
which it is secured. The case b it will be seen is made in two part 
one below and the other above the points where the jets strike, an 
the two parts of the case are connected by wires or strips & of 
platinum; but this complete division of the case is only rendered 
necessary when the lamp is required to illuminate the space all round 
the lamp. In Fig. 3, cis the lime within the case, and formed into a 
piece of suitable shape and convenient length. As shown, it rests at 
the bottom on a rod d, which is caused to rise gradually at a slow 
and regular speed by clockwork, or when mercury is employed to 
raise the lime, then the case is bent up into a U form at its lowerend, 
or a separate U formed tube may be attached to it, and the mercury 
being diewed to run from a reservoir in a stream regulated by a stop 
cock into one leg of this U formed tube, causes the lime in the other 
leg to rise, floating on the surface of the mercury. The upper end of 
the case should be continued up to a sufficient height to contain the 
lime which rises while the lamp is in use, or else a bowl may be 
placed at the top or back of the case, to receive the lime as it rises 
above it. 




















The upper portion of the case is slit lengthwise to admit of the 
free passage of the lime in its expanded or decrepitated state when 
it has passed the flame, or a flat spring may be attached to the back 
of the case so as to press the lime against the front of the tube, and 
thus to preserve the distance between the jets and the surface of 
the lime. In cases where a supply of lime is required for 
a lengthened period, it may be attached to the surface of a 
cylinder having a oy groove cut on its surface to receive 
it, and to which the lime may be securely fastened by any conve- 
nient mode. This cylinder, so charged with lime, is made to revolve 
on its axis, at the same time that its axis receives a progressive 
movement in the direction of the length of the cylinder; by these 
means a supply may be provided for many days’ consumption, For 
the supply of the gases ¢,e, are branch pieces, the upper ends of 
which are screwed and project up through the holes in the table a; 
they are each furnished with two nuts e,! e®, which bear respectively 
against the upper and under surfaces of the table; the pieces are 
thus secured to the table, and can be adjusted vertically as may be 
required by making the holes in the table slotted; the distances of 
the pieces ¢, e, from the centre of the table can be regulated at 
pleasure; f, f, are bent pipes screwed on to the upper ends of the 
pieces ¢, e, and furnished at their ends with metal nipples or tips g, g, 
of platinum. The gas is caused to pass through wire gauze in 
branch pieces e,e, such as will render the ap tus secure from ex- 





plosion and as heretofore employed. In each of the branch pieces ¢, 
or attached thereto, are two stop-cocks ¢’, ¢", to regulate, inde~ 
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as to the jet. The two gases led to the 
pieces ¢ by six ‘ioes h, A,B, Ws two to each jet; the pipes A, A, all 
communicate union piece p, and the pipes 4}, A',with the 


capac, and which contain the . 
cases where it is found convenient to apply the gases in a com- 
pressed state, a uniform discharge or supply to the jets 
containing vessels or gasholders may be effected by a clock move- 
ment and escape valve of suitable construction, which shall permit 
the required quantities of the gases to pass to the jets, the area of 
such valve aperture constantly varying as the pressure decreases in 
the gasholder. ? 

The gases usually employed are oxygen and hydrogen, but for 
this latter coal gas or carburetted hydrogen may be substituted with 
advantage where it can be procured. As it is desirable that the 
lime should not be exposed to the action of the atmosphere, which 
would speedily render it untit for use, it may be kept (after it has 
been shaped) in a glass or earthen jar, close stopped, or in a box 
lined with tin foil or other impermeable lining, or the lime may be 
coated with an unctuous material, such as glycerine, linseed, or 
other oil, which, by closing the surface pores, prevents the abso 
tion of moisture, and improves the illuminating quality of the 
lime. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





A NEW THEORY OF DYNAMIC QUANTITY AND INTENSITY, 


S:z,—In Tue Exorseer of 3rd December last, you said, in reply to 
a correspondent, “ The relation of quantity to intensity is very little 
understood at present, but our electricians are making great advance- 
ments towards acquiring a proper knowledge of these properties of 
the electric current.” ‘ ; a 

As this subject lies at the root of the important question of induc- 
tion in submarine and underground wires, which at present excites 
so much interest, I have been led (in consequence of the recent dis- 
cussions on that question, in which I took some pert.) to reconsider 
the whole matter very carefully ; and the result has been a series of 
conclusions and new views on the subject, as unexpected to myself 
as they will be startling, I believe, to the majority of your readers, 
and to the scienti;c world in general. They amount, in short, to a 
totally new theory of dynamic quantity and intensity—a theory 
which not only renders the whole subject so clear and plain as to be 
level to the humblest capacity, but which perfectly accords in all its 
parts, and leads to the same results in every case, as Ohm’s law. It 
renders clear and obvious the kind of battery arrangement, as to size 
and number of pairs, tiat is suited for any particular circuit; it ex- 
plains in the most simple manner the exact relation that exists 
between the static and dynamic elements of a current; and, lastly, 
it completely overturns the commonly accepted doctrine, that an 
increase in the size of the battery-plates increases only the quantity, 
and an increase in the number of plates only the intensity of the 
current. 

I undertake to demonstrate in the most conclusive manner, and 
without any assistance from Ohm's law, or the use of any mathe- 
matical formule, that an increase in the size of the plates, and an 
increase in the number of plates, operate in precisely the same 
manner; that in the one case, as well as in the other, we simply 
increase the relative quantity of electricity thrown into current; and 
that if practically, with the circuits commonly used, we cannot 
obtain the same intensity with one pair as with a hundred pairs, 
although we should increase the size of the one pair a hundred or a 
thousand fold, this simply arises from the fact that for any given 
thickness and conductivity of the connecting wire there is a maxi- 
mum limit, at and beyond which any increase in the size of the 

lates produces no eftect whatever, but that practically there is no 
Fimit to the additional quantity that may be thrown into current by 
increasing the number of plates. 

Lastly, I shall show that the word intensity, as commonly used 
by electricians in this country (though not in France or Germany), 
has no proper meaning whatever, except as expressive of an 
erroneous opinion which was once held by Dr. Faraday regarding 
the nature and velocity of the electric current, and which I strongly 
suspect that great man has now abandoned. 

When these new views occurred to me, they appeared so striking 
in themselves, so important in their results, and so widely at variance, 
not only with the received modes of expression, but also with the 
common ideas upon the subject, that I anxiously doubted my own 
judgment, and, therefore, resolved not to publish them until I should 
test them by Ohm’s law in some of its most important deductions. 
This operation, though not yet concluded, 1 have already carried so 
far with such complete success as has surprised and gratitied me 
beyond measure at every step, and has left not a shadow of doubt in 
my own mind as to the substantial truth of the theory, and the 
value of the new light which it is calculated to throw on the nature 
and mode of action of the electric current. 

It is now too late in the week either for me to attempt, or for you, 
Sir, to atlord space for anything like a detailed exposition of what, I 
think, I may venture to call the new doctrine ; but if you are dis- 
posed to allow me a couple of columns, or perhaps a full page, I shall 
send you an article, with diagrams, in time for next week's impression, 
which, I think, will deprive you of any excuse for replying to cor- 
respondents in future, that the nature of the relation of dynamic 
quantity to intensity is very little understood by electricians—while 
fully contirming, at the same time, the truth of the statement when 
it was made by you, and even as generally applicable at th. present 
moment, 


Glasgow, 27th April, 1859. Georce Buatr, M.A. 





PUDDLED STEEL. 


Sir,—The article on “ Puddled Steel” in Tue Encineer of the 
8th inst., and the late specitications of three patents for manufac- 
turing that article, induce me to send you a few remarks, which may 

erhaps contribute to make the properties of puddled steel better 
ae than at present. In the first place I will ask—What is 
puddled steel? Secondly, How is it made? And, thirdly, Where 
is it made? And reply to these questions by stating, first, that 
puddled steel (so called) is a strong malleable iron, with a fine 
granular fracture. containing a greater percentage of carbon than 
soft malleable iron of a tibrous fracture. Secondly, puddled steel is 
made by smelting pig iron in a puddling furnace with a slag com- 
posed of oxide of iron, silex, and other ingredients; and by boiling 
and stirring it, the impurities are washed out, until the thus puritied 
iron agglutinates under the slag, at which time it is so - called 
puddled steel; if, however, the agglutinated mass is raised above the 
slag, and remains exposed to the flame, only for a few minutes, it 
loses that percentage of carbon which causes it to be called steel, 
and it becomes malleable iron. 

Thirdly, puddled steel was, I believe, first made above twenty 
years ago, by the celebrated steel-maker, Solley, from Indian char- 
coal pig and hematite pig iron, by using in the slag both man- 
ranese, common salt, and clay—which invention was patented by 
Ir. Schafhautl, of Munich, and sold to Solley. ‘The ores from 
which these irons were made, containing but little manganese and 
clay, required those ingredients to be added in the puddling furnace, 
and even then the change remained four to five hours, and even 
longer, in the slag-bath before the necessary change was effected to 
produce steel. About ten or more years ago it was found in West- 
phalia that Prussian pig iron could be converted into steel without 
the use of manganese, clay, &c.; and since that time the manufac- 
ture of puddled steel has gradually increased in Prussia and other 
German States, in Belgium and France, and last year was success- 
fully brought out at the Mersey Iron Works, Liverpool; before 





which, without the public being generally aware, it had been made 
at Low Moor in large quantities for the Sheffield market. Among 
the many Prussian works at which steel is thus made, the Phenix 
Company (who have above a million pounds sterling invested in 
their different establishments) make largely, and the men are ordered 
to puddle steel or iron just as it is required. At the works founded 
by our countryman, John Cockerell, at Seraing, six puddling fur- 
naces are used to make steel; and since they have commenced this 
branch of business, no other stcel is in the manufactory for 
fitters’ tools or any other purpose. The puddled steel is, however, for 
the finer purposes. melted into cast steel. Puddled steel is also made 
in France, and in Nassau at a large works I built in 1842, where, by 
the last accounts I received, only steel for railway-wheel tyres was 
puddled there; so that from the foregoing it may be seen that 
puddling pig iron into steel is an old-established operation. 

Now, Mr. Editor, as I have resided abroad for many years, and 
am not well posted up in the English law of patents, will you have 
the goodness to inform me if, for instance, myself or friends wished 
to make puddled steel, should we be obliged to apply to Messrs. 
Riepe, Clay, Spence, or B for permi to put pig iron into a 
furnace by little and little, or all at once, or _to open and shut the 
damper as our puddler wished? or by the English law, should we be 
allowed to employ any of my old German puddlers, or any of Mr. 
Solley’s old puddlers, without interference from any of those gentle- 
men who have lately taken patents for a process which, it would 
appear, till lately has been unknown to them? From the foregoing, 
I would not have it supposed that steel can be made as cheap as iron: 
far from it, for the moment steel is taken from the puddling furnace 
it must be treated differently from iron; the hammering, rolling, and 
welding are conducted in a much more expensive manner—even the 
same machinery cannot economically be employed; and those who 
may attempt it will find the truth of the assertion to their cost. 

Middlesbro’-on-Tees, April 25th, 1859. JoHN PLAYER. 








SUBMARINE TELEGRAPHY. 


Str,—There can be little doubt, at the least in the mind of one im- 
portant individual, that when your correspondent “A Telegraph 
Engineer” dies, wisdom will die with him; but, judging him from 
his numerous letters which haveappeared in your columns—especially 
so far as they relate to long submarine circuits—those who have had 
a large amount of practical experience upon the subject have no 
difficulty in coming to a conclusion, that in “A Telegraph Engineer” 
wisdom is not in any degree “ justified of her children ;” or, in other 
words, to reiterate the criticism which his ignorance on this subject 
called forth,—“ It was quite evident that he had never had the 
opportunities of trying any practical experiments upon this subject ; 
and if he had those opportunities, his letters were a sufficient proof 
that he had not the ability to avail himself of them.” 

When your correspondent talks of either “‘ great names,” or “ accu- 
rate facts,” he forgets that, so far from him, we have had neither ; 
and, therefore, when he tells us that it is “unnecessary to occupy 
your columns with the examination of a question which has been so 
completely solved, both by theoretical deductions and experimental 
inquiry, as that of enlarging the size of the conductor of any future 
Atlantic cable. It admits of no refutation; it is so undeniable a 
fact that it admits of no discussion ; there exists no difference upon 
this point”—he is stating that which the discussion at the Society of 
Arts the other evening fully proves is not “accurate facts.” 
When in the discussion which followed the reading of Mr. 
Varley’s paper, clever and ingenious as it was, Professor Tyndall, a 
gentleman noted for his high scientific attainments, declared that 
the whole matter was one yet to be solved and determined; and 
Mr. C. E. Walker, one of the most eminent and practical electricians 
of the present day, who had spent a month in carrying out the most 
careful and laborious experiments upon 2,400 miles of the Atlantic 
cable, and who since had been trying experiments upon five or six 
conductors of different sizes, declared that, so far as his experiments 
went, they did not at all tend to Mr. Varley’s conclusion as to the 
size of a conductor for a future Atlantic cable ; and when the 
chairman, in closing the discussion, stated that, in his opinion, the 
matter had not advanced one single step toward solving the difficulty, 
that he quite coincided with Professor Tyndall’s remarks that we 
ought to look for the laws which regulate these matters, and com- 
plimented one side in adhering to a small, and the other a large 
conductor—surely it would have better become your correspondent 
to have jumped upon his legs with indignation, and boldly told 
Messrs. Walker, Cook, and Tyndall, that it admitted of no refutation, 
it demanded no discussion, there existed no uifferences—in fact, that 
they knew nothing, but he knew everything. It is hardly necessary 
to say such a course was not “ convenient” foreven “ A Telegraph 
Engineer.” 

Of course it is not only “ grossly inaccurate,” but “ highly 
ridiculous,” to say that no improvements have taken place in the 
construction of submarine cables, and if for no other reason than 
simply because your correspondent declares there have. 

With a less presumptuous individual the assertion of ‘ A Telegraph 
Engineer” would have sufficed ; but when, after declaring ‘the 
papers which have been read,” the discussions that have ensued in 
your columns, and the heaps of patents tiled, specified, and completed, 
are so many proofs of improvement, and yet goes on in the very next 
paragraph to declare, “if the cables of the present day differ but 
slightly in form from those primarily submerged, it is not that no 
progress has been made in their improvement, but that subsequent 
experience and careful deliberation have shown that, very much to 
their credit, the promoters of the first cable succeeded in obtaining a 

attern proved to be of the best construction,”—then “ignorant ” 
individuals like myself are apt to fall into the delusion that one of 
these two things must be incorrect. 

If the present form of cable be many the best, then the “ heaps 
of patents tiled, specitied, and comp: eted,” all of which are supposed 
to improve some defects in the present construction of cables, as a 
matter of course, are no improvements at all; if, on the other hand, 
the present form is not the best, then, although it may be thought a 
daring thing, I really do not see what other conclusion can be 
come to but that “A Telegraph Engineer,” without the weight of 
“a great respected name” to support his assertion, has not had the 
other great qualitication of “ accurate facts.” : 

Why, Sir, in the short time which has elapsed since my last letter, 
two more cables—one of them the last cable submerged—have 
stopped working; if your correspondent is really “ A Telegraph 
Engineer ;” he must know full well that out of all the cables at pre- 
sent submerged, he cannot name six in perfect working order; and 
it is'a very curious fact, in the face of the alleged improvements, 
that the cables last submerged are in the worst condition. Take four 
of the best cables down, the Emden, the Hanover, the Hague, and 
the Malta cables. 

The Emden cable has stopped working, and attempts are being 
made to repair it. After months of undermining and labour, three 
out of the four wires in the Hanover cable are in something like 
working order. ‘Three wires out of the four in the Hague cable are 
totally bad; and the Malta cable has broken twice within the last 
three months ; and not a week passes without some of those still 
efficient requiring repairs. 

It is one of those facts as clear as noonday, that the present form 
of cable “has not proved to be of the best construction.” And if 
the “heaps of patents” taken out to improve this state of things is 
not sufficient in itself to convince even “A Telegraph Engineer,” 
then a glance at the share list of the 7imes, or an attempt to raise 
money for carrying out submarine telegraph purposes, will soon set 
the matter at rest. 

And as to the conductors in these cables being the result of “ pure 
mathematical conclusions and deep experimental inquiry,” it may 
be so; but the ‘‘ mathematical conclusion” which determined the 
conductor of the Dover cable, some twenty-four or thirty miles, to be 
of the same size as the Malta cable, some 400 miles, seems very 
much to have varied according to the idea of the parties who worked 
out “their experimental inquiries.” 

The “pure mathematical conclusions” which led the Submarine 
Telegraph Company to place a cable down 280 miles long, con- 





a conductor one-third the size of the conductor in the 
Hanover cable only 160 miles, must have had their basis a 
far different class of “experiments ;” and yet the smaller contagion 
worked quite as well as the one; and the two cables your 
correspondent mentions, the Red Sea and the Hague cable, as having 
been the result of “mathematical conclusions,” is one of those as- 
sertions based upon no “ very accurate facts,” for if the of 
your correspondent is right as to the size of conductors for long 
submarine circuits, how does he reconcile the fact that the Red Sea 
conductor for an 800 or 900 mile circuit is only a very little larger 
than the H conductor for a 160 mile circuit? Either “ pure 
mathematical conclusion” and “ deep experimental inquiry” do 
not confirm your correspondent’s theory of conductors, or they have 
both been at fault, so far as the Red Sea and Hague cables are con- 
cerned. If “A Telegraph Engineer” will only look over “‘ Mag- 
net’s ” letter, he will see the right reason assigned for choosing the 
conductor in the Red Sea cable. 

All those charges of “lamentable ignorance,” “absurdity,” and 
“highly ridiculousness,” of which your correspondent is so lavish, 
I can well afford to pass over; it would neither advance the solution 
of these difficult questions, nor become my own self-respect to bandy 
personalities through your columns, even with so redoubted an an- 

nist as “ A Telegraph Engineer.” 

ut there is one portion of his letter—the coarse vulgar allusion 
to a gentleman, as eminent for his high scientific abilities as for his 
courteous gentlemany demeanour, under the slang phraseology of 
“a surgeon from Brighton”—which, although it will in no way injure 
the object of the abuse, still is very much calculated to injure the 
cause of that free discussion in your columns, which can only be 
carried on so long as the amenities and courtesies usually practised 
amongst gentlemen are observed. 

I happen to know, personally, that several parties, well qualified, 
from their vast experience upon the subject, to give your readers 
valuable information and practical experiments, are deterred from 
appearing in your columns from the reason that, at the least, one of 

your correspondents, who is most deficient either in arguments or 
‘acts, is no way deticient in that other qualification which supplies 
the place of arguments with abuse. Let him endeavour to copy at 
the least the courtesy of “X. Y. Z.” If minus the ability, and if 
he cannot attain either the talent or courtesy of “ X. Y. Z.,” the less 
he indulges in abuse, and the sooner he leaves the A B C of sub- 
marine telegraphy, the better. 

In contrast, allow me to thank ‘‘ Magnet” for the tone and courtesy 
of his letter. Sofaras the Red Sea core is concerned, I can only re- 
assure him of the fact that it did cost considerably more than the 
Atlantic; and why it did so, I must leave him and the Gutta-percha 
Company to settle. 

I am sorry that he so misunderstood my last letter as to suppose 
that I advocated a conductor composed of one 22-gauge wire for a 
future Atlantic cable. I never imagined the idea; and the moment 
“Magnet” can show a single practical experiment in favour of con- 
siderably increasing the size of an Atlantic conductor, I for one 
shall be very glad to join his side; but, so far, practical experiments 
show nothing of the sort. So far as Allen’s cable is concerned, it is 
made upon epee the opposite principles to what is right. The 
beau ideal, the perfection of any ts consists in the principle that 
no strain or tension whatever shall come upon the core; and the 
nearer a cable ismade to this principle, the nearer it approaches per- 
fection. Allen's cable is nothing more nor less than a strand, covered 
with emg “ny oe the outside covering being a little harder than 
the other. For insulation it may, no doubt, be very good, and to a 
certain degree will also lessen the induction ; but if a strain or tension 
is put upon a gutta-percha covered wire, the result is that you 
stretch both gutta-percha and conductor. The moment the strain is 
relaxed, the gutta-percha retracts, but the wire does not, and the 
consequence is that the wire is forced out in an elbow shape; and I 
have not the slightest doubt but that, with Allen’s cable, the strain 
of 5 cwt. or 6 cwt. would act with it in the very same way. Per- 
sonally I have the greatest respect for Mr. Allen, and wish him 
every success; but the construction of his cable is radically wrong ; 
and however hard the outside surface may be, the vital injuries 
even massive iron cables receive in paying in and out of ships 
would, I am afraid, utterly destroy a cable without any outside 
covering whatever. 

I am glad “ Magnet” agrees with me as to the value of “ practical 
experiments ;” those related by Mr. Hyde at the Society of Arte as 
having taken place by Professor Hughes upon the Red Sea cable 
are most valuable. Take the speed Professor Hughes declares he 
obtained upon 2,000 miles of the Red Sea cable, with perfect insu- 
lation and a conductor double the size of the old Atlantic, namely, 
from four to six words per minute, taking into account that the 
Atlantic cable is fully 500 miles longer than the Red Sea cable, 
500 miles added to which would have made a difference in the rate 
of speed of fully 100 per cent., even by his own calculation, because 
the rate of speed at 500 miles was twenty words per minute, an 
addition of 500 miles decreased the speed 100 per cent. from twenty 
words to eight or ten per minute; a further increase of 700 miles 
decreased the speed more than 1.0 per cent. again, and eight or ten 
words came down to four or six; so that by taking these averages, 
it will be seen that, had the Red Sea cable been 2,500 miles instead 
2,000, from two to three words per minute would have been about 
the speed. Professor Hughes also declared at that meeting that he 
worked 2} words per minute through the Atlantic cable. A com- 
parison gives Atlantic cable, very bad insulation, 2} words per 
minute; Red Sea cable, large conductor, perfect insulation, from two 
to three words per minute. *,% 





SUBMARINE TELEGRAPHY. 


Sir,—If your columns were open solely for the purpose of recordin 
the opinions of “Electro” respecting “Telegraph Engineer,” an 
the latter's replies to the former, I think a tine opening for warfare 
was obtained by the remarks of the latter in your impression of the 
22nd inst.; but I conceive that your object is the illustration of 
facts, and that you will be much more obliged to “Electro” for 
being the means of calling forth the reply of ‘ Magnet,” than for 
the nine paragraphs, containing, on an average, fourteen lines, none 
of which contain a single fact, with which “ Telegraph Engineer” 
has endeavoured to put down “ Electro.” 

I dissent from many of the scientific views of the latter, but I 
agree with him that we are not advancing ; and I think, in his way, 
oe done something to assist us after truth by drawing out 
“ Magnet.” 

“A Telegraph Engineer” says that the Red Sea Telegraph “leaves 
little to be desired in the way of insulation,” and ‘that it has been 
the result of due mathematical calculation.” Now, Sir, what is the 
object of the Red Sea Telegraph? I opine, to communicate with 
India. What is the first consideration? I opine, to communicate 
direct. What has the construction of this particular cable done 
towards this object? Possibly to enable messages to be sent for 800 
miles with stations on foreign, perhaps hostile, territory. Is this 
the ne plus ultra of submarine telegraphy after we have been fourteen 
years at work? I agree with “ Electro” that we have not advanced, 
and with “ Magnet” “that we must have direct telegraphic commu- 
nication with our dependencies.” 

Nothing that telegraph engineers have yet done, or that 
electricians have yet advanced, point to this latter. We are still 
discussing on resistance, retardation, and thickness of dielectric, 
never considering the application of the electric fiuid, or the sensi- 
tiveness of the instruments employed. 

Let “ Telegraph Engineer” give us some facts showing the actual 
speed of messages from London to Paris—from the Suffolk coast to 
the Continent—from Dublin to Holyhead; let us compare these 
rates with the form of cable used; let us know whether these rates 
in any way compare with the rates at first obtained—and we shall 
know whether we have advanced. I believe, with “ Electro,” that 
we have not; and I ee pod a to hear, by — more 
than assertion, from “Telegraph Engineer” that we have. A 
Sir, as you have opened your columns to a discussion on the nas 
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SUBMARINE TELEGRAPHY. 

Srm,—What “ Magnet” chooses to designate as “ simple facts,” are 
anyihing but simple in practice, in connection with the Atlantic 
Telegraph. He ignores facts which are known to “complicate” his 
“simple facts” sadly; and, besides, judging from what we know 

y, it is believed there are other facts—not yet known—which 
do so, and will, some time or other, be ascertained to do so, denying 
success to ‘ Magnet's” views. 

Of this, however, we may be certain, that if the Valentia line of 
2,000 miles, or the Halifax line of 3,000 miles of continuous length, 
could possibly work, a fortiori one of 750 miles in the same, or, on 
the whole, it is believed, in better circumstances for working, would 
be much more certain of doing so; and of course the working of 
this short length (a shorter could be found, if necessary), would in- 
sure the complete of the Icelandic line. But, further, though 
a length of 750 British (650 nautical) miles is workable—as, judging 
from our experience in the Mediterranean, there cannot any 
rational doubt that it is—we may be excusably sceptical in the 
highest degree that a continuous length of 2,000 miles or 3,000 miles 
could be worked; more especially after our experience in connection 
with the Valentia line. And are vast sums of money, in addition to 
those already thrown away, to be lavished on the merest uncer- 
tainties? Neither right scientific nor commercial principles could, 
for one single instant, approve of such a course, when we have 
another by which success is certain. 

But even supposing ‘“‘ Magnet’s” views were to some extent realis- 
able, can lines 2,000 or 3,000 miles in continuous length ever com- 
pare, commercially, with one 2,200 miles in length, divided into 
three portions, each not exceeding 750 miles in length? For if an 
accident should happen to the former, the whole line is rendered use- 
less; but should it happen to the latter, it only affects the particular 
portion where it occurs, The beneficial effects of this in various 
ways would be very great, and need not be particularised, as they 
must suggest themselves to the mind of every one on the slightest 
reflection. Besides, by being divided into three short lengths, these, 
it is believed, would work with not only as great, but aay with 
greater speed than a very long continuous sea-length—supposing, 
what in point of fact is denied, that the latter could work at all. 
And if it could work at all, there is great ground for apprehending 
that, at the best, it would only do so in a very intermittent, uncer- 
tain, fitful way. 

“Magnet’s ” letter displays so strong a bias as to verge, in one 
instance, on what must be regarded as a very uncalled-for person- 
ality. This is very cond We in di ing a question like the 
present—that being not what was, or is, any man’s profession now or 
formerly, but which is the best course for the successful laying down 
of a successfully working telegraph to America; and, for the 
reasons assigned above, it is thought there cannot be the slightest 
doubt that its only solution is by the adoption of the route by Scot- 
land, Iceland, and Greenland, as by this route success immediate 
and ample will be obtained, H. K. 

Edinburgh, 23rd April, 1859. 











AGRICULTURAL ENGINES. 

Sm,—In your paper of the 8th inst. appears a concluding letter from 
our correspondent “ Impl t Maker,” commenting upon the 
udges’ Report on the Royal Agricultural Society’s Show held at 

Chester last year. Speaking of the fixed steam engines, he says, 

“The first prize was awarded to Barrett, Exall, and Andrewes’ 

boiler, 16 ft. long by 4 ft. 6 in. diameter, flue 2 ft. 6 in. diameter, 

circumference of flue 7 ft. 10 in., depth of side flues 2 ft. 6 in., width 
of bottom flue 2 ft. 6 in., giving a total surface of plate exposed to 
the action of the flames of 210 square feet, including the ashpit, or 

10 ft. per horse for a 10-horse boiler.” 

He then goes on to say, “The second prize was awarded to 
Hornsby and Son’s 8-horse engine; boiler 12 ft. long by 4 ft. 6 in. 
diameter, tube 2 ft. 6 in. diameter, circumference of fire-tube 7 ft. 
10 in., plate surface of two side flues, s ft. 8 in.; or a total surface of 
192 square feet, including ashpit, or 24 ft. per horse-power.” 

Now supposing the above data to be correct, your correspondent 
will easily find that, in the case of the first prize boiler of 10-horse 
power having a total surface of 210 square feet, if the surface be 
divided by the horse-power, we should have 21 square feet per horse- 
power, and not 10, as stated by him. 

I now come to the data from which the above calculations are 
derived ; and here again I must ask your correspondent how he can 
make it out that one boiler 16 ft. long has only 210 square feet of 
surface, while another of exactly the same diameter and size of flue, 
and consequently the same surface exposed per foot run being 12 ft. 
long only, can have a total surface of 192 square feet? If all things 
are alike in both boilers except their length, it is obvious _ if the 

= t. 
length be divided by the horse-power we shall have 10-horse power 
= 1°6 ft. run per horse-power for the first prize engine; and for the 

. . 12 ft. 

second prize engine S-horse power 
Then taking the total heating surface in the second prize boiler, a* 
stated by “Implement Maker,” as 192 square feet for a 12-ft. long 
boiler, we should have a surface due to a 16-ft. long boiler of 256 
square feet ; and this divided by 10 horses, the power of the first prize 
engine would give rather more than 25 —— feet of heating surface 
per horse-power, and an excess over and above the Royal Society’s 
conditions, and vastly at variance with “ Implement Maker's ” state- 
ment. The only way I can account for this great difference is by 
supposing that he calculated the respective surfaces from the wood- 
cut in the society’s report, and must have mistaken the front flue 
doors shown in the elevation for the flues themselves, which are not 
shown. 

After all, the quantity of evaporating surface depends upon the 
amount of steam required to supply a given amount of power in a 
given time ; therefore, if one engine can be constructed to consume 
t50 per cent. less fuel per horse-power than another, it is evident that 
the effect will be virtually to increase the surface of the boiler pro 
anto. This was the case with the first prize engine at Chester ; and 
therefore it is, comparing the quantity of fuel used by this engine 
with others of the same class, I do not hesitate to say that the boiler 

upplied with it is more than necessary either in a or practice. 
oties, April 25th, 1859. Joun PINCHBECK. 





= 1°5 ft. run per horse-power. 





STEAM TRACTION AND AGRICULTURE. 


Str,—I read in your valuable paper of this week a letter from John 
W. Giles, of Size-lane, Bucklersbury, on the above subject, and the 
concluding aph (if I read it aright) so exactly coincides with 
my views, that f will beg a short space in your next for a word or 
two on the subject. 

Mr. Giles holds the just argument, that whatever is brought to 
substitute animal power should as much as possible represent the 
animal itself; and he on to say, “ A horse or a man cannot exert 
a tractive effort without the active aid of the laws of gravitation ; 
in either case, its efficiency does not depend on the friction alone 
obtained by the weight, but by the assumption of such a position of 
the body, by which gravitation becomes active. No animal can 
exert a tractive effect if the centre of gravity of its body is imme- 
diately perpendicular to the point at which the propelling foot comes 
in contact with the earth; the body is thrown forward, its weight 
brought into suspension obliquely by the pressure of the foot, and 
horizontally by the resistance of the weight to be drawn ; traction 
is the result; and the muscular system performs but a secondary 
purpose in the effect, and employs itself in maintaining the active 
operation of the law of gravity.” 

Now, Sir, it is but two or three years since that a long argument 
was held, I believe, in your paper, and in the Mark Lane Baron, 
respecting Boydell’s traction engine; he himself asserting that the 





earth was his fulcrum, and all the engineers in the kingdom opposing 
him by insisting that the axle was. I remember of the same 
opinion with the multitude, and thought how it was of 
ydell to assert that he gained an by putting his pinion on 
the top of the wheel instead of at the sides or the bottom. I have 
made three engines of my own locomotive, and in doing so I dis- 
covered that Boydell was right. The patent engines of Clayton and 
Shuttleworth have their cylinders in the smoke-box ; consequently 
the crank-shaft is more immediately over the wheel, and with a 
pitch chain which [ use has a more vertical lift than their ordinary 
ones, where the crank is forward and the chain has a more horizontal 
ull, of course from the top of the wheel ; and as your correspondent 
Jastly observes in the words which I have quoted, with the hori- 
zontal pressure, “traction is the result.” 

This roblem is of the tt importance, and, as a mechanical 
— ie, ought to be at once, as cous advantage will be 
ost sight of if neglected. r instance, Mr. Boydell is convinced 
on the subject, and puts his pinion on the top of his wheel. I saw 
the other day, at Teddesley, a locomotive engine of the Marquis of 
Stafford’s, made by Mr. Back, of Birmingham, who placed his pinion 
next the ground. If the axle is the fulcrum, Mr. Back may pos- 
sibly get an advantage by going as close to the resistance as he can. 
On the other hand, if Boydell is right in his argument, then Mr. 
Back loses the whole advantage of the wheel as a lever. 

So satisfied am I that Boydell is right, that, to prove it, I have 
constructed a model engine on a raised platform, whereby I have an 
opportunity of showing that a line over the hind wheel, pulling 
horizontally from the top over a pulley, with a 4 Ib. weight, will 
propel the engine, with another line from the axle or engine over a 
pulley, and raise a 1 Ib. weight; thus showing a gain of 55 r cent. 

It seems natural to suppose that the axle must be the fulcrum of 

a wheel revolving on it; and so it is when there is no traction. 
When the engine stops at a wet, slippery place, and does not pro- 
oo her wheel spins round, and instantly the axle becomes the 
ulcrum ; but, be it remembered, she is stationary, and as soon as 
she proceeds the ground becomes the fulcrum, the axle the weight 
moved, and the top of the wheel the power applied; thus forming a 
lever of the second kind, the same as the oar—the water the fulcrum, 
the boat the weight moved, and the other end the power applied. 

I know I have got on tender ground with this argument, as I am 
only an amateur mechanic, pod oe I have got almost all the 
engineers holding a different opinion; but as your correspondent 
seems to argue the same way, and as our agricultural engines will 
ultimately be made to propel themselves from place to place, it is of 
the greatest importance that this question should be thoroughly 
understood. 

I think «f exhibiting my model enyine, on Monday and Tuesday 
next, at the Farmers’ Club House, 39, New Bridge-street, Black- 
friars, when any person can see for themselves the effect of drawing 
from the top of the wheel or the sides. 


Baydon, Wilts, April 27th, 1859. J. A, WIL.iaMs. 





RIFLED FIRE-ARMS, 


S1r,—In these times the construction of rifled fire-arms has become 
of so much importance, that any explanations illustrative of the 
subject cannot fail to be of interest. 

In an able leading article, inserted in Tue Excryeer of the 15th 
inst., you gave your readers some very valuable information; but I 
cannot help thinking some of your observations admit of recon- 
sideration. You observed, with reference to the Whitworth gun,— 
“When we take to using solid pistons in our engine cylinders we 
may believe in it, but so long as we use elastic pistons, so long must 
we continue to use elastic packing in guns to prevent windage. To 
use the Whitworth shot with so sharp a spiral, made to fit by planing 
with accurate machinery, is very like shooting a bolt out of a nut.” 
Will you allow me to show how the case of a piston working in the 
cylinder of a steam engine differs materially from that of a projectile 
propelled from the barrel of a tire-arm? A piston moves to and fro 
in its cylinder, and any Jeakage of steam, however small, is of con- 
sequence, and ought to be prevented. In fire-arms the projectile is 
driven out of the barrel, and the escape of gases caused by a small 
amount of windage is not material ; in fact, it is easy to conceive how 
in the case of an elongated projectile the escaping stream of gases as 
they rush past the projectile still contribute to urge it along. In 
the steam cylinder, the loss of power and inconvenience caused by 
leakage are constantly increasing, but in fire-arms the exploding 
gases of gunpowder are generated at every charge, and always in 
excess; and even if the windage be such as to cause a material 
escape, the charge may be increased. In all muzzle-loading guns, 
windage must, as every one knows, be allowed for to some extent. to 
enable the pieces to be loaded. Mr. Whitworth, in his work on rifled 
arms (page 81), describes how the requisite allowance for windage is 
made in his system, while the soajeutile is kept steady, and concentric 
with the bore. It seems idle to speculate upon the practicability of 
firing hard metal projectiles from hexagonal ritle barrels when 
the thing is actually done with success. The public journals, in- 
cluding, I believe, Te ENGrveer, have given accounts of experi- 
ments made before official committees, when the Whitworth steel 
projectiles were fired from the hexagonal barrel, and penetrated 
through }-inch wrought iron plates. The steel projectiles are not 
found to injure the barrel, nor do they “jam.” Again, the brass 
howitzers rifled by Mr. Whitworth answer successfully, we are 
told, with wrought and cast iron shot. It must always be re- 
membered that the advantages of any particular gun are to be 
estimated as a whole, and not by its perfection in one particular 
point. Consider, for instance, the case in point—that of windage : 
it certainly allows of the escape of gases; and, taking for granted 
that this is to some extent a disadvantage, though, as has been 
shown, a small one, it may at first sight be thought desirable to 
remedy it; this can be done by using the old lead-coated projectiles, 
as was done by Richards in 1809, or by attaching elastic packing 
to the shot, as was pro by Lancaster in 1851. In the latter 
system the idea of applying the principle of steam cylinder packing 
was carried out, but it utterly failed. The use of the lead-coated 
projectiles has lately come once more into favour; but however 
skilfully the system may be worked out, it will always be liable to 
grave practical objections. The cannon must necessarily be made 
breech-loading, and can only be used under favourable circum- 
stances, for the dust or mud of field service would in all probability 
soon “shut it up.” Again, when the lead-coated projectile is rifled 
by forcing it through a grooved barrel, the friction is enormous, and 
the “leading,” é.¢., depositing of lead in the bore, is a serious diffi- 
culty; at the same time there will be a danger of the shot “ strip- 
ping,” and of the coating of lead becoming loose either in store or 
when actually tired. These are some of the difficulties which far 
outweigh the possible advantage gained by preventing all windage ; 
and though they may perhaps be surmounted when guns are tried 
by experiments made “ at home at ease,” they would tell fatally in 
actual service, when the pieces 

——— Are all besmirched 
With rainy marching in the painful field. 

As in mechanics a bar is only as strong as its weakest part, so 
in military matters the value of a piece can only be safely rated at 
the degree of efficiency which can with certainty be depended upon. 
No system can be safely called an improvement, even on the old 
smooth bore, unless it at least embodies its “ aye ready aye” cha- 
racter; and simplicity of arrangement, combined with efficiency 
under unfavourable circumstances, must be held to be indis- 
pensable. A RIFLeMAN. 





LOCOMOTIVE IMPROVEMENT. 


Sir,—Your correspondent “ Labor omnia vincet,” in Tne ENGivEER 
of April 15th, states, speaking of the advantages of Mr. Dubs’ 
patent single eccentric direct motion for inside cylinder engines— 
‘* There is another advantage with this motion, working expansively : 
the lead remains the same, and the steam can be cut off to the 
greatest nicety at any part of the stroke required.” 

I do not see how Mr. Dubs’ motion can have any advantage over 





the old “ fixed” link motion in general use in any of the above 
oes eg with a shes og fixed link motion—that is, a 

with the link by its centre and reversed by raising 
or lowering the valve-rod and motion-block—the lead can be 
equal throughout, and also “ the steam can be cut off to the greatest 
nicety at any part of the stroke required,” by making notches in the 
reversing quadrant close enough to give that nicety. 

_Allan’s “ Straight Link Motion,” patented two or three years 
gives all these results, and has the advan over ordia tink 
motions of requiring no balance-weight to aid in reversing, the one 
a being balanced, through levers on the reversing shaft, with the 
other. 

I think if “ Labor omnia vincet” will take the trouble of con- 
structing a model of either of these motions, he will find by the 
results that what I have said is correct—that is, providing the 
centres of the model are properly arranged. 

I do not mean to say anything against Mr. Dubs’ motion by these 
remarks, but only to state that, in the particulars mentioned, it does 
not possess any advantage over other motions in general use, 

April 28rd, 1859. J. N. 
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RAILWAY CHAIR FASTENING. 
Srr,—I send you the enclosed sketch as a suggestion of an improved 
ee for using oak treenails in securing railway chairs to the 
sleepers. 





A A are oak ferules fixed in ‘he chairs, and through which the 
treenails are driven. 

The principal defect in treenails is their liability to abrasion in the 
non’ chair, and which I propose to obviate by using the wood 
erule. 

I do not know whether this is an original idea or not. I have 
seen the ferules used with iron spikes, but never with treenails, 

Rugby, 16th April, 1869. A PLATELAYER. 





PEAT FUEL. 


Sir,—In your paper of last week I was much pleased to see a notice 
of an “Irish Vegetable Fuel Smelting Company,” for working the 
ores of that country. This is an indication of the decay of that 
narrow jealousy or neglect which has so long rendered valueless the 
mineral wealth of Ireland. Vast as it is, its development need not 
be feared by the capitalists or manufacturers of this country, for a 
market will be provided for it by the universally growing demand 
for engineering material, which is as yet in its infancy. As you 
have stated, the iron of Ireland once stood first in the markets of 
earth; a thousand years ago it formed a large item of the trade with 
Spain. I have seen an old Irish sword that could be bent to a hoop 
9 in. in diameter, and would instantly resume its straightness, 
This iron was made with the charcoal of the woods of oak, and the 
peat now suited for smelting purposes is chiefly composed of that 
tree, having undergone a process of decomposition equal to carhon- 
isation. The preserving qualities of “ bog peat” is due to the quan- 
tity of oak wood which it contains. 

Having long foreseen the virtue of peat as a fuel for smelting, if 
at all properly managed, I feel contident of the success of the under- 
taking. In many instances these masses of fuel are surrounded by 
rich ores cropping out on the surface. There are three classes of 
peat—fum, slean, and bog. Only the two last are suitable for 
smelting purposes, the first being too light and spongy. 

Slean is a rather dense, brownish peat, composed of horizontal 
layers; the forms of its components are slightly traceable in it. It 
increases in density from the surface downwards, and is generally 
about 10 ft. deep. In its normal state (when dry) it is about one- 
fourth lighter than coal, and burns with a whitish ash. This class 
is the most generally diffused. 

Bog is darker om | heavier than slean, and no trace of its compo- 
nents is visible, except oak, and hazel nuts, and logs of oak trees, 
It is sometimes 30 ft. deep, and is generally situated in the gorges of 
hills. Turf made from it, after the fashion of the country, is about 
the same weight as coal, and burns with a strong heat. This is the 
most suitable peat for smelting. If cut with an angular spade in 
pieces of about 6 in. square, and 1 ft. deep, and compressed to about 
6 in. or 4 in. deep, according to the degree of moisture, it will make 
an excellent smelting fuel, and might be delivered in the Midland 
Counties at one-half the price of coke. . 

It is my opinion that the use of this fuel will produce an article 
equal to the charcoal iron of northern Europe 


Birmingliam, 25th April. E. A, Leonarp. 





GLYCERINED PAPER. 


Sir,—Will you do me the favour to correct an error made, no doubt 
unintentionally, by a correspondent in your last number for 
April 22nd, on the subject of “ Paper from W ood ?” 

It is there stated that the use of glycerine in the manufacture of 
paper was patentedin 1845. Such is not the case. Glycerine, with 
several other substanees—glue, treacle, India-rubber, gluten, &c.— 
are claimed in patent No, 10,935, 1845, for facilitating the moulding of 
papier-maché; but there is not the most remote pretension to claim 
the use of glycerine for the preparation of paper for dry prin 
(patent No, 524, 1857), or for improvement in the manufacture 
paper (patent No. 1,623, 1857). 

ou will, I trust, see the propriety of correcting this misstatement, 
on referring to the patents above quoted. James Brows. 

68, Leadenhall-street, 26th April, 1859. 





SUPERHEATED STEAM. 


Sier,—I am sure the engineering world would be inGnitely indebted 
to Mr. Wethered if he explained why the mixed steam is superior to 
plain superheated steam, both being same temperature ; the 
reason of its use being abandoned in the French ee 

The Government report on this subject proved the superiority of 
superheated steam over Mr. Wethered's patent mixed—at least, that 
is, I believe, the general opinion. Lc. E. 

London, April 25, 1859. 


Gop in North Wates.—Messrs. 8. Groucutt and Sons have 
discovered tracings, not only of **! and silver, but also of 
in their iron ore minerals at Cwm, having had some of their 
analysed by first-class men. A moderate per centage of gold, 
and copper has been extracted.—North Wales Chronicle, 
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REDPATH’S IMPROVEMENTS IN SHIPS’ PUMPS. 


Parent DATED 14TH SePTeMBER, 1858. 





Tus invention, by C. J. Redpath, of Limehouse, Middlesex, refers 
to improvements on the invention of “ ships’ and other pumps,” for 
which a patent was granted to George Wilkinson, 4th March, 1852. 
Fig. 1 is a front elevation; Fig. 2 isa side elevation of Fig. 1; Fig. 3 is 
a vertical section of the valve barrels through the line y, y, and Fig. 
4 is a sectional plan taken through the horizontal line z. z, of the 
valve barrels of the same; Fig. 5 is a front elevation of another 
arrangement of ships’ pumps; Fig. 6 is a side elevation, and Fig. 7 
is a vertical section through the line yi, y!, of Fig. 5; and Fig. 8 is 
a sectional plan of the same through the line z', z1, showing the 
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water passages. A, A', are horizontal pump barrels; B, B', the 
valve barrels and chambers; C, C', the upper valve, and D, D!, the 
lower valve. 

The invention mainly consists in the application of horizontal 
instead of the vertical barrels hitherto used for working the plungers 
of such pumps, together with the mechanical arrangements requisite 
for carrying such moditication into practical operation, whereby 
two or more valve barrels may be operated by a single plunger. 
The horizontal plunger barrels may be placed so as to use two or 
more of such barrels without the addition of valve barrels. 








ALLEYNE’S WROUGHT-IRON BEAMS AND GIRDERS. 


PATENT DATED 18TH SEPTEMBER, 1858. 





12 together. The rivets may be placed 
farther apart in the centre of the 
girder than at the ends, as shown 
in Fig. 13, the main point being to 
connect the ends firmly together. 
Each bar is rolled with a flange pro- 
jecting on each side of one of its 
edges, while the other edge is rolled 
with a recess or step or half lap a 
at one side, and a projection 6 at 
the other side. The recess @ amounts 
to half the thickness of the vertical 
web c, so that when the two bars 
are rivetted together, as shown in 
Fig. 1, the vertical webs of both bars 
are in the same plane. 

Fig. 2 is a section of another 
girder, very similar to that shown 
in Fig. 1, but with top and bottom 
flanges of unequal size; Fig. 17 isa 
section of the upper bar of this girder, 

Fig. 3 is a section of another 
girder, with a bead or thickened 
edge instead of a bottom flange; 
Fig. 18 is a section of the lower bar 








of this girder or beam; Fig. 8 is a 
section of a very similar beam, 
with a half bead or projection on 





Great difficulty is experienced in rolling wrought-iron beams or 
girders of great depth when furnished with flanges or enlargements 
at both edges. By the invention of J. G. N. Alleyne, of the Butterley 
Ironworks, Alfreton, wrought-iron beams and girders are made in two 
or more pieces united by scarfed or notched or lapped or diagonal 
joints. The two pieces are placed together, and connected by one 
or more rows of rivets or bolts and nuts. 

Figs. 1, 2, 3, 4, 5, 6,7, 8,9, 10, 11, and 12 represent sections of various 
girders or beams constructed according to the invention; Figs. 13, 14, 
and 15 are side elevations of the girders or beams shown in section 
in Figs. 1, 4, and 7 respectively: Figs. 16, 17, 18, 19, 20, and 21 
represent sections of wrought-iron bars of suitable forms for manu- 
facturing girders according to the invention. 
in a rolling mill with grooved rollers of suitable forms. The beam 
or girder shown in Figs. 1 and 13 consists of two similar wrought- 
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one side only of the bottom edge. 
Fig. 4 is a section of another 
girder, with a bead or thickened 
lower edge, and a single flange at 
the upper edge; Fig. 19 is a sec- 
tion of the upper bar of this girder; 
Fig. 14 is an elevation of this 
girder. This girder is shown with a double row of rivets, and with 
a diagonal lap orscarf at the junction of the two bars. Each bar 
is thickened a little at d, so thatit may be flush with the edge of the 
other bar. These variations are applicable to all the other forms of 
girders shown, and the joint of the girder shown in Fig. 4 may also 
Le constructed like those shown in Figs. 1, 2, and 3. 

Fig. 5 is a section of another beam or girder, having a single 
flange at top, and a double flange at bottom. The two bars are 
united with a diagonal lap or scarf, as shown. 

When beams are required of greater depth than can be conve- 
niently made of two bars, three or more bars rivetted together are 
employed in a similar manner; thus Fig. 6 is a section of a girder 


These bars are rolled | or beam constructed of three bars rivetted together, the central or 


intermediate bar being of the form shown in section in Fig. 20, and 
being made with a half lap at each edge to fit the corresponding half 


iron bars rolled of the sectional form shown in Fig. 16, and rivetted | laps on the top and bottom bars. Theintermediate bar may be rolled 





| ately hauled taut by any convenient means. 


with the half laps‘on the same side as in Fig. 20, or on opposite sides 
as in Fig. 21, the upper and ag being rolled with page ee 
half laps, as shown in section in Fig. 7. Fig. 15 is an elevation 
of the girder shown.in section in Fig. 7. Two or more of these in- 
termediate bars may be introduced between the top and bottom bars, 
if required, to obtain a beam or girder of sufficient depth. In some 
cases one of the bars may have its edge turned over or rolled, so as to 
form a flange at its junction with the other bar, as shown in section in 
Figs. 9 and 10, or both bars may be so formed as shown in Fig. 11. 
These flanges may be used for supporting joists or for other pur- 
poses, and also serve to increase the lateral stiffness of the beam or 
girder. The same result may be obtained by rivetting angle irons 
on one or both sides of the beam or girder, and the angle irons may 
be secured by the same rivets which connect the bars together, as 
shown in section in Fig. 12. These angle irons may extend the 
whole length of the beam, or may be merely short pieces rivetted to 
the beam at the places at which they are required for supporting 
joists or for other purposes. 


GRYLLS’ APPARATUS FOR SUBMERGING 
TELEGRAPH CABLES. 
PATENT DATED 18TH SEPTEMBER, 1858. 
Tus invention, by H. W. Grylls, of 47, Mark-lane, consists in an 
apparatus to be used when a submarine or other cable is being either 
submerged or laid down, or when it is being again taken up, by means 
of which, in case of fracture or other accident, a hold may be taken 
of the cable at any required distance from the stern of the ship, and 
the portion of cable saved, which may have been already payed out, 
if such fracture take place at any point between the stern of the 
vessel and the portion of the cable where the apparatus is situated. 





The illustration represents a perspective view of the apparatus, in 
which A, A, is the metal guide ring formed in two parts or segments 
and fitted with lugs E, E, through which the arbors or bolts B, B, 
pass for the purpose of connecting the parts together. These arbors 
or bolts are made sufliciently long to pass through and secure the 
eyes of the shackles C, C; F, F, are thimbles moving freely upon 
the shackles C, C, and to which chains, or wire or other ropes, may 
be attached; D is a bolt securely fastened to the guide ring A, A, 
upon which the sockets of the jaws or gripers G, G, are placed, 
thereby forming a hinge joint fixed in position by the nut I; H, H, 
are staples securely rivetted to the jaws or gripers G,G; Kisa 
staple or guide also securely fixed to the guide ring. When the 
apparatus is used for the purpose of saving a telegraphic cable in 
case of fracture, it is made fast to the stern of the vessel by chains, 
or wire or other ropes of any required length attached to the 
thimbles F, F. Wire or other ropes or chains are also made fast to 
the staples H, H, and having passed through the <_< ~ or guide K, 
are continued to the deck of the paying-out vessel. The cable X, X, 
is passed through the guide ring A, A, and between the open jaws 
of the gripers G,G. The apparatus being thus suspended to the 
stern of the vessel allows the cable to pass freely through it as long 
as may be required; but should the cable part Setwens the stern of 
the vessel and the part of the cable at which the apparatus is 
situated, the rope or chain attached to the stapes H, H, is immedi- 
This causes the jaws 
or gripers G, G, to turn upon the hinge bolt D and collapse, thereby 
grasping the cable tightly, and it may then be drawn upon deck or 
otherwise disposed of. 





Tue “Mersey” SreaAmMer.—The new paddle-wheel steamer 
Mersey, just built for the Royal Mail (West India) Company, by 
Messrs. Samuda Brothers, of Poplar, was taken out for an official 
trial yesterday (Thursday) week, in charge of Captain Bax, 
appointed to the command of the ship. ‘The Mersey ran the 
measured mile in Stokes Bay four times, and subsequently went 
down the Solent as far as Hurst Castle, her performances through- 
out the day giving the greatest satisfaction to all present. At the 
= she averaged 13} knots, the result of each run being as fol- 
ows :— 





m. 8. Average 
Ist 431 13°284 knots per hour. 
2nd 4°30 13°333 ” 
3rd 4°38 12°950 ~ 
4th 2 


sone OC wtce, 8 a 
Her draught of water was 10 ft. forward, and 10 ft. 4 in. aft. The 
Mersey is schooner-rigged, and has accommodation for about 100 
passengers; she is 1,0Uu tons burden; and 250-horse power; length, 
260 ft.; breadth, 30 ft.; depth, 16 ft. Her engines (oscillating) are 
by Maudsley, Sons, and Fields. She carries six boats, two of which 
are fitted with Clitlord’s patent lowering apparatus, which the com- 
pany have also ordered to be applied to the three large steamers 
(Parramatta, Shannon, and Seine) about to be added to their fleet. 
Discovery or Noaun’s Ark.—It appears that in the eastern 
portion of that good old State whose staple productions are “ pitch, 
tar, turpentine, and lumber,” some remarkable fossil discoveries have 
been recently made, among which is what appeared to be a portion 
of a vessel’s deck, some 40 ft. in length, and bearing a close n= 
semblance to lignite. The time has been when the discovery of 
such a remarkable fossiliferous specimen would have set all the 
geologists and archeologists of the country on their heads; but at 
this enlightened period of the world’s history, when the duty of not 
only managing, but explaining all things terrestrial, has devolved 
upon a class of men known as editors, it excites no surprise ; for the 
simple reason that, whatever occurs on the earth, or whatever is 
discovered above or beneath, or in the waters around it, is certain of 
a speedy and satisfactory solution. See how easily the editor of the 
Wilmington Herald settles this fossil matter :—‘* How this vestige of 
human labour and art came there, is a question easy of solution. We 
understand that some erudite geologists say that somewhere in Baden 
county is found the oldest known geological formation in the world. 
If this be so, if this is the oldest part of the world, it must, of course, 
have been the first ready for the residence of man, and the first occu- 
pied by him; ergo, the Garden of Eden was somewhere in the Cape 
Fear region, which was then a better fruit-growing country than it is 
now. We think Adam must have settled somewhere around this way, 
for all the people claim to be descended from him. If Adam and Eve 
started life in eastern North Carolina, it is not probable that Noah 
wandered far from the old homestead. This supposition gains strength 
when we consider how Noah pitched his ark. Where else could he 
have got so much or so good pitch or other naval stores to pitch her 
within and without? Following up the train of reasoning, why 
should not these fossil remains have come down from Noah—be, in 
fact, portions of his ark? To be sure, the absence of Mount Ararat is 
a little in our way ; but when we get to be philosophically regardless 
of all facts that stand in the way of our hypothesis, we won't mind 





little trifles like this.”— Nei nlifie American. 
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TO CORRESPONDENTS. 


Norice.— Five volumes of Tat ENGINEER had ready bound, Vols. I., 
I11., IV., V.,and V1., price 18s. each ; covers for binding each 
2s. 6d. each, can also be Orders received by the Publisher, 163, Strand. 

*,* We must request such of our correspowdlents as may desire to be referred 
to makers of machinery, apparatus, d&c., to send their names and addresses, 
towhich, after publishing their inquiries, we will forward such letters as we may 
receive in answer. answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 


J. V. H.—The publishers are Messrs, Spon, of Bucklersbury. 





TRACTION ENGINES. 
(To the Editor of The Engineer.) 
Sir,—Mr. T. E. Merritt, of Rochester, will, perhaps, be glad to learn that 
neither Mr. Giles nor himself are the inventors of the mechanical feet for 
steam engines ; this mode was patented by Mr. Brunton, of the Rutterly 
Ironworks, in 1813, and in 1824 Mr. David Gordon had a modified patent for 
the same thing; these are fully described in ‘‘ Galloway’s History of the 
Steam Engine,” published in 1831, page 324, and also in “ Herbert's Ency- 
ch o published in 1842, vol. ii, page 398. E, J. 
ld Park Ironworks, Wednesbury, 25th April, 1859. 





PUMPS. 
(To the Biditor of The Engineer.) 
Si,—Can any of your readers kindly inform me what size of a pump is re- 
quired for a 2-horse high-pressure engine and boiler, the stroke of the pump 
to be 2 in? ENGINEER (JUN.) 
Manchester, 25th April, 1859. 
[4 pump of 1-in. bore and 2-in, stroke, working at sixty strokes per minute for 
Sorty-four minutes of every hour, would supply 24 cubic seet of water—or about 
the quantity which would be evaporated.] 


BOAT BUILDING. 
(To the Editor of The Engineer.) 

Smx,—Would you or any of your numerous correspondents be so kind as to 
inform me what draught of water a boat 20 ft. by 6 ft. would require, to be 
propelled by a screw? What size of cylinders and pitch of screw to drive it 
at the rate of ten miles an hour? Pressure of steam 20 lb. per square inch, 
Or do you think paddle-wheels would be better ? D. J, 

April 25th, 1859. 





SUPERHEATED STEAM. 
(To the Editor of The Engineer.) 
Sir,—Steam cannot yet be admitted among the sciences. It is evident, 
from recent discussions, that the laws by which steam is governed are not 
yet aay ascertained and determined to admit its claim to that 
nection. 

The papers in your last two numbers, and the important letter in last 

Saturday s Times, on Penn and Son's experiments aboard the Valetta on the 
es, show this, But who is to determine when doctors differ? No 
doubt something will come of the challenge given by the Hon. Mr. 
Wethered to Mr. Fairbairn. 

The constant e: ents of the Admiralty will evolve something, and 
the case of the Valetta on the Thames will decide a most important poiut, 
viz., whether superheated steam alone, not combined, will be free from that 
destruction of lubrication which has been alleged by Mr. Wethered and his 
+ in the same line. If so, shall we revert to combined steam? 

is is TP most interesting question, and it is so chiefly on account 
of its comme: importance. If Penn and Son’s scheme succeed, it would 
seem that the Pi ular and Oriental Steam Company will save per 
annum £210,000. 

Wil! you permit me to say that, after carefully considering the paper read 
by the Hon. Mr. Wethered before the British A jation last aut 








I am still sceptical as to the peculiar advantages of bined steam ; and I 
shall be glad to receive further infurmation on the subject. ‘‘ Comparison 
proveth all things.” TEMPUS, 


April 26th, 1859. 





MEETINGS NEXT WEEK. 
Society or Enatngers.—On Monday, 2nd May, at 7 P.M., a paper will be 
read on *‘ Perspective.” 





Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sirpence. The line averages ten words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BEnNanD Luxton; all other letters and 
communications to be addressed to the Editor of Tux ENGixesr, 163, Strand, 
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THE FUTURE, 


Now that the suspense, with which the warlike preparations 
on the Continent have been regarded, is broken by the 
actual commencement of hostilities, we have to accept 
events as they occur, and to be prepared for whatever the 
destinies of war may have in store for the world at large. 
The least timid cannot but apprehend, in the great crisis 
now before us, the general disturbance of Europe. How 
long England may Son aloof it is impossible to say, but 
we have the most active defensive and precautionary 
measures in prosecution on all sides. The tempora 
political excitement in which we are now plunged will 
soon subside, the abstract principles of Government now 
at issue having less direct and visible interest than the 
destiny of Europe, to which all eyes will be now turned. 
The great nations now pitted against each other, as 
well as those which may become involved in the progress 
of events, will become consumers to the extent of their 
means, whilst their powers of production will be greatly 
diminished. Every step in war is attended with a vast 
consumption of material; and as this rises, production de- 
clines. Agriculture, the great regulator of all national 
exchanges, will feel the shock in its most vital part. The 
legions of young men drawn from the plough—the depri- 
vation of the land of so much of the intelligent physical 
energy which underlies all the sources of national weaith— 
will tell with terrible effect upon the productive energies of 
France and Austria. Superadded to this cause is the dis- 
turbance and anxiety which are left behind in field and 
hamlet ; the absorbing interest with which all not actually 
engaged in will watch the issue of war. Just as produc- 
tion is disturbed at home, so must these nations become 
purchasers abroad. The price of grain must rise, as the 
crops to which millions are looking for their supply may 
be cut off by violence or neglect. The employment of 
shipping must extend; hun of thousands of men can- 
not be moved from one part of a continent to another, 
and their supplies be sent after them, without a 
draught upon the general shipping of the world, what- 
ever bottoms may be engaged in the actual transpor- 
tation. America will have a market for millions in 
value of her breadstuffs, the culture of which in the 
United States is assuming the proportions of vast com- 
ial operations, employing many thousands of capital and 
even hundreds of men upon single estates. This movement 





is withholding capital from domestic manufacturing opera- 
tions, and to a corresponding extending the market 
for British products. The new French loan of £20,000,000 
to be immediately negotiated — mostly, probably, in 
France—shows the drain of capital which is likely to go 
on from that country. Very likely -£200,000,000 of 
European cash are to be sunk within two years, in prosecut- 
ing the war now commenced. Whatever portion England 
may be compelled to contribute to this enormous loss of 
the world’s means, there can be no doubt that her manu- 
factories will be actively employed in the meantime in 
keeping up the standard of the world’s production. Our 
exports for the first three months of the current year are 
largely in excess of those in the corresponding period of 
1858, and considerably more than those of the first quarter 
of 1857, a period marked by great commercial inflation. 
In the meantime, our colonies are likely to progress with 
a renewed impulse ; India has now risen to the rank of 
cur principal customer, a position which that country 
will doubless maintain as long as it remains a depen- 
dency of the British crown. In all the conflicting 
course of events, of war and waste on the Continent, 
and peace and prosperity in our colonies and in the 
United States, England, at all events, is likely to 
ain largely on all sides. However speculation and the 
Soveinpeent of new enterprises may be checked, manufac- 
tures and legitimate commerce must considerably extend. 
As is well known, this country, during the progress of the 
Russian war, enjoyed a remarkable degree of commercial 
prosperity; and there is nothing inconsistent with the 
present aspect of affairs in expecting a renewal of that 
prosperity at an early period. In this view we do not, of 
course, calculate upon the contingency of the resources of 
Europe being annihilated in the contest now commenced, 
although a reaction must come when the strife is ended. 
Supposing every nation in Europe to fight as long as it isable, 
a large share of the spoils would pass into the hands of what- 
ever nation could maintain its resources of production: and 
England being, most likely, that nation, would reap the 
profit, as long as her customers had aught to trade upon. 


SUPERHEATING STEAM. 

THE daily press enjoys peculiar privileges, of which we, as 
representing a different branch of journalism, have perhaps 
no right to complain. The great financial or political lumi- 
naries, the “ leading journals,” may challenge admiration 
with a wonderful narration of any matter of practical 
engineering or mechanics; for which narration an humble 
sheet like our own, specially devoted to such matters, 
would be tabooed forthwith. We have lately had a most 
startling announcement of the great results attained with a 
superheating apparatus fitted to the Peninsular and Ori- 
ental Company’s steamer Valetta, an announcement where- 
from we would have supposed that the respectable firm of 
John Penn and Sons fad achieved the greatest improve- 
ment ever made in the steam engine since the time of 
James Watt. Stripped, however, of the imposing perora- 
tion with which the “indefatigable reporter” of your morn- 
ing journal is wont to introduce the discovery of a new 

lanet or the advent of a new ferry-boat, the column or so 
in the Zimes of Saturday last, devoted to the subject of 
superheated steam, naper= 4 informs the public that another 
trial has been made with an apparatus ong, | known and 
variously modified for such superheating; but to what 
extent this apparatus will overcome the known objections 
attending the use of steam so heated, neither the trial itself, 
nor the authority of the reporter, can establish. We are 
told, at first, that the Valetta’s engines, of 400-horse power, 
have been removed to a vessel of nearly double the 
tonnage, and engines of 260-horse power substituted in 
their place. Further, that, with the smaller engines, 
the vessel is driven at the same speed as before, with an 
estimated consumption of 24 to 26 tons of coal a day, 
against 75 tons as formerly used. Truly, indeed, there 
has been an improvement somewhere; and the reporter 
of the circumstance is only diverting us from the point 
by confining his observations wholly to the merits of 
the superheating apparatus. Without this apparatus, 
which only heats the steam 100 deg. over the tempera- 
ture due to its pressure, would the vessel consume her 
75 tons a day as before? When such improvements are 
asserted, the respective means by which they are supposed 
to have been realised should be indicated as distinctly as 
possible. In addition to “ Mr. Howard and Dr, Haycraft” 
superheating apparatus, consisting of steam pipes variously 
placed in the smoke-box or furnace, has been applied by a 
reat number of engineers, including Jacob Perkins 

. E. M‘Connell, John Wethered, Mr. Partridge, Mr. 
Pilgrim, and others. Major Fitzmaurice, in a letter to the 
Times, states that he superheated steam with encouraging 
results some dozen years ago, We mention these facts in 
no spirit of detraction, as for the practical introduction 
of some good means of superheating, whereby all the 
intrinsic advantages of pure dry steam can be obtained 
without injury to the machinery, we believe the world is 
likely to be considerably indebted to the eminent firm to 
whose recent attempt the Times has generously devoted so 
much space. Whether, however, all the conditions involved 
in the application of surcharged steam “have been most 
satisfactorily fulfilled in the new engines on board the 
Valetta,” is a matter which must be endl by expe- 
rience. So far as the description goes, there is nothing 
substantially new in the arrangement of the apparatus 
employed ; it belongs to a class of expedients with which 
numberless trials have been before made, perhaps with 
apparent temporary success, but which for some reason it 
could not, or at least did not, maintain in regular practice. 
We believe that a full discussion, by competent parties, 
upon the nature of the advantages of superheated 
steam, and of the best means of realising them in practice, 
would now be of great value to the world. That such 


steam has peculiar properties, whereby it is enabled to ac- 
complish an increased effect over that obtained from ordi- 
nary anhydrous or saturated steam is well known; although 
it is not by any means yet settled upon what principle those 
properties are acquired. There are those who believe 








superheated steam to be a distinct elementary substance 
Mr. TT —— to believe as much f a mixture 
superheated and ordi steam—although we may, per- 
haps, ask what do those who hold these opinions ce 
stand by the term “ distinct elementary substance ?” That 
there is a considerable amount of priming in nearly all 
forms of hard-worked boilers is well known, as also that 
there is a considerable condensation in exposed cylinders. 
Whatever water is carried over in mechanical suspension 
with the steam abstracts, of course, so much heat, without 
producing any effect; whilst it doubtless offers some 
dynamic resistance in the engine itself. That superheating, 
out of contact with the water in the boiler, will obviate 
these losses is quite apparent, as in the first case the 
suspended water would be converted into steam ; and in the 
next a sufficient surplus of heat would be imparted to the 
cylinders to prevent condensation. To what extent it 
is desirable to increase the normal temperature of the steam 
is a question, and is, perhaps, to be regulated by circum- 
stances. In some observations made upon the engine at the 
Woolwich Arsenal gasworks, steam superheated to 500 deg. 
in the pipes leading from the furnace was reduced to 2 
on reaching the cylinder, showing a very extravagant loss 
by radiation. In other cases results of apparently great 
economy have been attained with a temperature of 350 deg. 
with steam of 15 lb. pressure; and this is the temperature 
reported of the apparatus on board the Valetta. 

The surveyor of the navy says, in reply to the observa- 
tions of the Committee on Marine Engines, “ For many 
years all doubt has vanished respecting the fact that con- 
siderable economy arises from the use of superheated 
steam, the degree of economy depending, as might be ex- 
pected, upon the extent to which the principle is carried 
out, and upon the mode adopted for superheating the 
steam.” This, indeed, is the general opinion of engineers, 
nearly all of whom are more or less cognisant of such ap- 
paratus as has been applied to the Valetta. 

Steam is, in itself, a lubricator ; and if the interior of the 
cylinder were never exposed to rusting from condensed 
water when standing, the piston would run, we cannot say 
how long, without oil. We have seen a stationary engine 
in which there was no opening for oil or tallow to the 
cylinders, and it had been Gutliag perfectly for upwards 
of a year. On some lines of railway on which there were 
no gradients down which the engines could be run without 
steam, we have known it to be a practice only to let tallow 
into the cylinders in very small quantities, just before 
going into the engine shed, the tallow used being merely 
to prevent rusting. In superheating, much or all of the 
natural moisture of the steam is converted into a dry, 
elastic gas, destitute of any lubricating properties, whilst’ 
also the wearing surfaces are ata heat of perhaps 400 
deg., or whatever may be the temperature of the steam. 
In one of the river steamboats, the steam is now being in- 
tensely heated in iron pipes passed directly through the 
fire, the temperature in the conducting pipes being up- 
wards of 500 deg.. Whether or no increased wry, be 
necessary, must be determined by experience; but it has 
been asserted that no additional quantity of tallow is 
required above that formerly used. This somewhat taxes 
ordinary belief, but a wider practice may prove it to be 
true. It will be an interesting question also, how long the 
heating pipes will last under the temperature to which 
they are exposed. We have the assurance of the parties 
interested in the patent that wrought iron lap-welded 
pipes have withstood nine months’ use in the crown of 
the furnace, This fact, if it be confirmed by continued 
trial, is eertainly encouraging, subversive although it be 
of received opinions in such matters. It is true that the 
steam is flowing in a constant current through the pipes ; 
but there can be no question that a furnace plate, once 
exposed to the full action of the fire without any protection 
from water behind it, is soon burned, however rapidly the 
steam may be passing off from the boiler. 

Considerable interest has been excited in behalf of 
“combined steam” employed by Mr. Wethered. That 
gentleman claims for a mixture of ordinary and superheated 
steam a greater elastic power than can be obtained from 
either used separately. In the four years during which 
Mr. Wethered has laboured to introduce his system here 
and in France, he has made out a considerable economy in 
favour of combined steam, as compared with superheated 
steam of much greater temperature. We refer to Mr. 
Wethered’s paper, read last year before the British Asso- 
ciation, and published in THE ENGINEER of 22nd October 
last (page 308, vol. vi). How steam, first superheated, and 
afterwards deprived of a portion of its temperature and 
elasticity, and again permeated with moisture, can do more 
work than when in its most gaseous form, is a singular 
anomaly; and perhaps the circumstances under which the 
trials may have be¢n made do not quite establish it. The 
only attempt which we have ever known to be made to 
support this point by anything like a principle is, that the 
thermo-electricity disengaged by the sudden mixture of 
steams at different an eran, just as both were about to 
enter the cylinder, produces an increased effect. As it is, 
we doubt if anyone is able to disprove, without trial, what 
Mr. Wethered claims, however they may dispute him. In 
his belief he is certainly in a great minority, perhaps of 
one; and, nevertheless, it is for the interest of all who have 
interests to be affected by the universal agencies of steam, 
to establish his proposition as a veritable physical fact. Its 
value would be millions, It cannot be denied that dis- 
tinguished Government authorities, whether unwittingly 
or not we cannot say, have promulgated the evidence to 
which he turns to confirm his statements, Yet we will 
venture the assertion that not one engineer in one hundred 
in this country ever comprehended the real nature of the 
proposition embodied in Mr. Wethered’s plan, until his 
distinct enunciation of it last autumn in his paper already 
referred to, The utter absence of plaustbility in his 
hypothesis has prevented its acceptance since among the 
list even of probabilities. We only know that it is Sheps 
not an impossibility; and we hope, though with some 
misgiving, that the challenge lately thrown out by Mr. 
Wethered to Mr. Fairbairn will lead to some decisive 
investigation, 
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In the meantime we fear we have heard the last of the 
tas initiated with so much éclat upon the Valetta, 
h most aver do we hope to have continued 
reports of its success. The difficulties in the way of success 
are wholly, as we believe, of a mechanical nature, and if 
not y overcome, must, in all probability, soon be, 
although this reasoning was as good and as much in 
favour of success a dozen years ago as now. ‘There 
is now, however, a much greater degree of attention 
being directed to the subject, and a much more com- 
tent determination to succeed; and thence do we 
ook for the final solution of the problem. 


THE ENGINES OF THE NAVY. 


THE Lords of the Admiralty are not likely, we apprehend, 
to be dazzled by the amount of light pada upon the 
condition of the steam machinery of the navy, and the 
extent to which “its present construction and use are in 
accordance with the most scientific and economical princi- 
wel by the report of their Committee on Marine Engines. 

rom the manner in which that committee entered upon 
the subject we were led to expect an exhaustive exposition 
of all its principal details, such as, together with a col- 
lection of general information upon collateral points, 
would make their report a most valuable acquisition, not 
only to the Government, but to all in any way interested 
in steam navigation. The report parades at great length 
a list of engineering firms, operative engineers, inspectors 
of machinery, naval officers, clerks, boiler makers, and others 
who were examined upon the subject, and even includes 
in the list the Surveyor of the Navy, who, in his “ replies,” 
with which the report is interstratified, flatly denies ever 
having been examined at all, notwithstanding he had 
expressly invited that distinction, and that the committee 
were acting, indeed, under the special suggestion to have 
“ frequent intercourse with the Surveyor on the officers in 
charge.” So, too, the divisions of the report, as indicated 
by the distinctive headings of its sections, are formidable 
in number and eminently suggestive of the most important 
— deductions. Here, however, the report breaks 

own, as we discover little else besides the three pages 
embracing a list of the victims of the committee’s inquisi- 
tion, and a dreary procession of headings, under which, 
for our life, we can find little or nothing relevant to the 
apparent matter in hand. Wherever the report ventures 
beyond a vague generalisation of a few obvious facts or 

rinciples, the Surveyor’s “ reply ” is judiciously interposed 
in less pretentious type as an antidote; and we must do the 
Surveyor the — to say that, in nearly every case, 
whatever vitality may appear upon the surface of the 
committee’s recommendations is effectually extinguished in 
the corrective paragraphs in question. As for many of the 
conclusions of the committee, they are no more theirs than 
they are those of everybody else ;—mere commonplaces, 
requiring and accompanying no argument; conclusions, 
indeed, which nobody would think of disputing, any more 
than that ministers should be moral, or that gunpowder 
should be highly inflammable, or that eggs intended for 
culinary purposes should be of the best possible quality. 
The committee, however, notwithstanding the painful 
lameness and obvious impotence of these conclusions, com- 
placently characterise their production as a “ necessarily 
somewhat lengthened and minute report,” and refer im- 
pressively to the importance of the duty intrusted to them. 
They publish their anxiety “that no pains should be 
spared in gaining access to all existing sources of infor- 
mation in connection with the object of the inquiry,” and 
they refer triumphantly to the readiness with whieh these 
sources have been opened to them by the individuals 
subpoenaed under the powers of their commission. With 
a charming candour, however, the committee finally declare, 
in their effort to recapitulate what they have, or more 
properly, perhaps, what they have not done, that, “ with 
all these advantages, and after so particular inquiries, it 
may ——— be said that the result is inadequate to the 
time and labour which have been expended, and that a 
corresponding accession of information has not been added 
to the previous stock of knowledge possessed by practical 
men.” Our readers will, possibly, forgive us if we do not 
suffer this conviction to be weakened by the recital of the 
-— attempt introduced by the committee to get clear 
of it. 

The first recommendation of the committee is altogether 
in accordance with the custom of similar inquisitorial 
bodies, and therefore safe, viz., that the accounts under 
which their inquiries have been prosecuted should be more 
fully and systematically kept. It appears that the com- 
mittee had been so unfortunate as to misapprehend the 
circumstances, and to overlook some of the documents 
relative to certain changes of machinery in one or two 
vessels ; but the ready reply of the Surveyor first disposes 
of one fact of importance, viz., that money accounts, as 
such, form no part of his charge; and, again, that much of 
the information, the absence of which the committee have 
deplored, was placed before them and overlooked. Some 
of the additional information recommended, the Surveyor, 
however, thinks it best hereafter to supply, and therefore 
promises to do so, stating, by the way, that such had been 
for some time in contemplation. 

The second recommendation is, that zealous and diligent 
conduct on the part of engineers should be rewarded and 
promoted under a regular system; as well as that a corre- 
sponding system of reprimand and warning should be 
established for the careless and undeserving. Very pro- 
per as this recommendation unquestionably is, the com- 
mittee do not make out that any other system has been 
adopted, although the Surveyor does show that the report 
refers, by marginal note, to certain portions of the volumi- 
nous minutes of evidence; in which, however, no mention 
is made of any case in point. In one or two other in- 
stances—all which were recited by the committee—the Sur- 
veyor acquits his department satisfactorily. 

The third recommendation—to reduce the number of 
assistant-engineers, and to promote the better class of 
stokers to a corresponding rank—is one upon which the 
committee offer no argument; whereas the Surveyor dis- 
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poses of it by reasoning apparently quite cogent, sho 
what would have been saree supposed—that on a 
reorganisation would be most inexpedient. 

Nobody would dispute the apothegmatic proposition em- 
braced in the fourth recommendation, “ That care be taken 
to secure a full and practical acquaintance with the great 
principles of steam navigation in all officers entrusted with 
the command of steam vessels.” 

The fifth, sixth, seventh, eighth, and ninth recommenda- 
tions, referring to the manner in which repairs should be 
made in the steam-ships of the navy, are argued by the 
Surveyor, who, we should say, had succeeded in making 
out his case, that little or no change is necessary. The 
committee bear testimony to the excellence of the present 
plan—which, however, they state should be modified—for 
the preservation of the engines and boilers ; upon which the 
Surveyor pertinently asks, “ Why, then, deviate from it ?” 

The committee’s tenth recommendation amounts to a 
commonplace which would have been equally good from 
meaner authorities; and under which any surveyor, no 
matter what class of machinery possessed his preference, 
could easily shield himself. te is, “ That the purchase of 
complicated steam engines be abandoned, and none received 
into the service but those which are marked in their con- 
struction by the most severe simplicity that is consistent 
with the execution of the work assigned to them.” 
Apropos, one might say that very bad machinery should 
not be employed, and that good engines and boilers should 
be preferred. We offer our own suggestion to the con- 
sideration of their Lordships of the Admiralty, just taking 
occasion to remark that the committee do not show that 
any engines have been at any time patronised merely for 
the sake of their complication, nor that any engines, how- 
ever complicated, have been yet adopted without the idea 
that they were as simple as possible for the best attainment 
of their capabilities. 

From hence to the fifteenth recommendation, inclusive, 
the matters embraced are chiefly political, and involving 
mainly questions of opinion, upon which few rigid rules 
could be laid down. So far, however, as the committee’s 
recommendations are specific, the Surveyor quietly de- 
molishes them by a few common-sense observations, which 
serve only to show how much better an earnest and respon- 
sible officer is likely to understand his business than a 
formal commission suddenly appointed to a vast and com- 
prehensive inquiry, and having but little acquaintance with 
the practical working of the system to be inquired into, 

When, however, the committee come to inquire how far 
the present construction and use of the machinery of the 
navy is in accordance with the most scientific and econo- 
mical principles, we are led to hope for valuable informa- 
tion. The decision of such a question involves, to some 
extent, a decision as to what some of these principles 
really are. It is here we look to the elaborate labours of 
a Government commission to enlighten us. Turn we to 
the document. Under the caption of “ High-pressure 
Steam ” we have an historical abstract of the circumstances 
under which it had been introduced into the navy, and a 

recital of the “ obvious objections” against its use there. 
These objections are, videlicet, “The noise made by the 
blast ; the danger, in time of action, of damage to the 
boiler, when charged with steam of great power; the 
length of time required, in case of emergency, to get up 
the steam, and—so forth.” To the first two objections it 
might be replied that gunpowder was still more objection- 
able, as being both very noisy and very dangerous; whilst, 
as to the time employed in raising steam, the introduction 
of an artificial draught would render it much shorter than 
with ordinary low-pressure marine boilers. As forming a 
Government commission, the members should have been 
referred to what Lieut. D. Bona Christave, a French naval 
officer, has written upon this point, in the introduction to 
his translation of Mr. Williams’ work on the “Combus- 
tion of Coal.” Possibly our readers will pardon a short 
quotation :—“ C’est dans de pareilles circonstances (those 
where it is difficult to push the fires with the natural 
draught) que l’on apprécie tout l’avantage du tirage forcé 
et que l’on en regrette l’absence ; car, avec le tirage forcé, 
il est facile de pousser les feux, d’augmenter la quantité de 
chaleur latente dégagée, puisque l’on a la_possibilité 
d’augmenter a la fois, et proportionnellement, l’air et le 
combustible introduits dans les fourneaux. C’est ainsi que 
les navires américains, qui sont presque tous munis de 
ventilateurs, alimentent des machines de 800 cheveaux avec 
des chaudiéres qui seraient insuffisante pour nos appareils 
de 300 cheveaux ; c’est ainsi qu’ils obtiennent ces grandes 
vitesses si généralement, mais si faussement attribuées a 
des formes de caréne supérieures. Il faut espérer que les 
marines européennes fineront par surmonter leur répugnance 
peu justifiée pour le tirage forcé et qu’elles se décideront a 
se servir de ce puissant moyen de doubler et méme de 
tripler a l’occasion le puissance des chaudieres.” We gave 
a translation of the whole of Lieut. Christave’s essay in 
THE ENGINEER of October 22nd and November 5th and 
12th, 1858 (pp. 307, 347, and 365, vol. vi.) The translation 
of Mr. Williams’ work, it will be recollected, was made 
under the auspices of the Minister of Marine, for the use 
of the French navy; and it is to the French naval autho- 
rities that the above significant passage is addressed. 

Having led us, however, to the disadvantages, “‘ obvious 
on the most cursory view,” with which the use of high- 
pressure steam is attended, the committee most adroitly get 
behind a quotation from Main and Brown’s “ Treatise on the 
Marine Engine ;” which quotation is but a threadbare repe- 
tition of the usual arguments about the advantage of a 
vacuum, lower temperature for radiation, &c., with the 
inevitable reference to the use of high-pressure steam in 
locomotives. After observing that the diminished weight 
of high-pressure as compared with low-pressure engines is 
of trifling consequence, and that the boilers of the former are 
heavier than those of the latter, the committee state that 
the great and paramount evil of the high-pressure engine— 
an evil, in their opinion, sufficient to decide the question — 
is the necessity of using salt-water in the boilers. The 
committee do not even condescend to notice the subject of 
surface condensation, nor do they make any notice of the 











fact that many tubular boilers, generating steam of mode- 
rately high- have been wor for 
years wi! t-water, under a constant blow-off. Nor do 
the committee appear to have entertained the idea that 
pe bey nd does not necessarily imply non-condensation, 
and that those who propose a higher pressure of steam do 
not all intend to dispense with the condenser. The com- 
mittee abruptly dismiss the whole subject, after showing 
that some gain attended the application of a condenser to 
one of the gunboats fitted wi a sy engines, and 
recommending a corresponding modification in all the gun- 
boats; a gee ange ne * which the surveyor, in his 
interstitial replies, appears by no means disposed to q 
So much for Ai h-pressure dens and we sincerely — 
that no future Government commission, aot with a 
similar inquiry, will deem the subject exhaust 

Under the head of “ Boilers,” the committee go into 
some very general observations, and conclude that the 
pues tubular boiler, with brass tubes, is altogether the 

t, either for “ high-pressure or condensing engines,” in 
the navy. They do not find even one other boiler which 
has been yet tried at sea, which is at all likely to answer 
in the Government steamers, with the exception of Lamb 
and Summer’s patent ; and this they do not recommend for 
trial, notwithstanding it is largely used in the mercantile 
marine. At the same time, to give no offence, the com- 
mittee can see no — objections to such a trial. The 
committee appear, however, to have gone to a considerable 
extent into the merits of a boiler contrived by Admiral 
Tucker and Mr. Blaxland, and to have obtained some 
rather unpromising results from trials made upon it at 
Sheerness. Beyond this enumeration, the examination of 
plans of marine boilers by the committee does not appear 
to have extended. Whilst upon the subject, they gave 
some attention, however, to the working of two arrange- 
ments devised by one of their number—Mr. Nasmyth— 
being respectively for preventing the leakage of brass 
tubes in the gun-boat boilers, and for preventing the 
safety valves from leaking. Perhaps we shall be favoured, 
in a supplementary report, with the results yet to be ob- 
tained from these arrangements. The question of prevent- 
ing smoke is disposed of in less than eight lines, in which 
the notable expedient, of which somebody in Glasgow has 
been guilty, of arranging hollow grate bars so as to heat a 
portion of the air on its way to the furnace, is mentioned 
with some favour. A few lines are devoted also to the 
ventilation of boiler rooms ; and with these, the important 
consideration of the boilers for her Majesty’s steam navy 
closes, Truly, if, besides the matters mentioned favourably, 
all others which, as connected with the subject of boilers, 
are not even hinted at, are to be understood nevertheless as 
having been duly investigated with satisfactory results, 
this portion of our nayal machinery is all that could be 
wished. 

As to the construction of engines, the committee consider 
the oscillating engine of Penn’s and the double cylinder 
— by Maudslay and Field as the best for be le pro- 
pa sion. For the screw, the single piston-rod engine of 

umphreys, Tenant, and Dyke, is recommended as the best 
under 300-horse power ; beyond which Penn’s trunk engine 
and Maudslay’s double piston-rod engine the committee 
consider the simplest and best adapted to the requirements 
of men-of-war. Although these conclusions would be 
generally acknowledged as judicious, the committee favour 
the Admiralty with no reasons, beyond those of the most 
general nature, for their discussion. The committee 
recommend that the list of contractors supplying marine 
engines be increased, and that the pattern be determined 
by the Admiralty. 

In respect to working steam expansively, the committee’s 
report is more specific than usual, They refer to the diffi- 
ae of effectively maintaining the ordinary expansive 
gear in quick-working direct-action engines, and to the 
fear of breaking down where the link-motion is employed 
for the purpose. They protest against the use of cams, as 
altogether unsuited to quick-action engines, and give their 
preference to a “gridiron expansion valve,” worked by a 
separate eccentric; an arrangement of which the committee 

resent a tracing from the Messrs. Caird, of Greenock. 
The committee state, as a fact in some way connected with 
the working of this particular form of valve, that they had 
observed one instance wherein, with 25 lb. steam, super- 
heated or dried 8 deg. only, and cut off at one-quarter 
stroke, the consumption of coal was reduced to 26 lb. per 
horse power per hour, the speed of the vessel being at times 
13 knots. To all this, the surveyor briefly generalises the 
conditions to which improvement in expansive working is 
limited, and quietly snubs the recommendation of the com- 
mittee as to the particular form referred to. 

The committee, in dealing with the subject of superheat- 
ing the steam, conclude that superheating is, after all, onl 
the drying of the steam from its contained moisture ; an 
state, as their opinion, that if anything of the kind is to be 
attempted in the navy, the steam room around the uptake 
may be increased so as sufficiently to answer the purpose, 
The report does not, however, raise the question as to the 
comparative effects of superheating in contact and out of 
contact with water. The Surveyor intimates, in his reply, 
that nothing which has engaged the attention of the com- 
mittee, in respect of superheating steam,is likely to have been 
lost sight of by any persons interested in steam matters. 

Upon the form of vessels of war and the amount of 
engine power to be put into them, the committee and the 
Surveyor have considerable to say, the former hardly ven- 
turing beyond speculation, and the latter keeping within 
the limits of experience. We shall endeavour, in our next 
number, to give some portion of the report to our readers, 
although it appears destitute throughout of any leading 
idea likely to lead to any considerable improvement in the 
machinery of our navy, which, indeed, the report might 
lead us to suppose was, with a few trivial exceptions, 
almost nearly perfect already. 


FRIENDLY SOCIETIES. 
Few who were not dealing directly with the workmen of 
our engineering and manufacturing establishments would 
be prepared to learn the extent to which the operations of 
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their amalgamated society for mutual aid are now carried 
on. The eighth naval report recently issued shows that 
the ted Society of Engineers, Machinists, Mill- 
wrights, Smiths, and Pattern Makers, now numbers 182 
branches, including points in Canada, Malta, and Australia. 
The number of members in December of last year was 
14,745,a single branch— Manchester 3rd—having, if it be not 
a misprint in the report, as many as 926 members. The balance 
in hand, which amounted in December 1857 to £47,947, had 
been reduced at the date of the present report to £30,353. 
During the year 1858 there were collected £34,123, and 
expended £51,716. The secretary observes that, when 
trade is very bad, sickness, and even death, appear to be 
more general among the members. The sick benefit, 
which, in 1857, averaged 8s. 44d. per member, was, in 
1858, 8s. 11d. Funeral benefits averaged 2s. 23d. in 1857, 
and 3s. 13d. in 1858, In donation to members out of em- 
ployment the expenditure in 1857 averaged 19s, 9jd. per 
member, whilst in last year it was £2 6s. 7d. In the two 
principal benefits—that to members out of employment, and 
that to members in sickness—there has been expended, 
during the year 1858, £42,168. The report observes— 
“Tt requires no stretch of imagination to conceive the vast 
amount of misery that must have been alleviated by the 
expenditure of this large sum of money.” ‘To superan- 
nuated members, and to those afflicted by paralysis or 
accident, and to the relations of deceased members, 
the society has paid during the year 1858 the sum 
of £5,200. The secretary, with justice, remarks, “I 
think I am justified in saying that we have need to be 
greatly proud of our institution ; and the great benefit it 
confers upon society should be a source of satisfaction, not 
only to our own members, but to the country at large.” 

The number of deaths reported for the year is 278, 147 
having been members, and 131 members’ wives. Of the 
whole number, 96 were from consumption, 23 from inflam- 
mation, 39 from unenumerated causes, and the remainder 
divided among 29 forms of accident and disease. 

The equalisation of funds, a feature which makes 
the operations of the society general and pervading 
throughout all its widely spread branches, is fully 
stated in the report. Crewe remits as much as 
£409 to various corresponding branches, and Lambeth 
is the recipient of £441 from Sydney (Australia) ; 
Greenwich and Southwark. Manchester 3rd, and Leeds 
North, draw each from as many as six other branches to 
replenish their funds, reduced by donations and transfers. 
The importance of the society’s influence in ameliorating 
the condition of its necessitous members, as well as aiding 
those in comparatively comfortable circumstances, cannot 
be over-estimated. There is nothing in the nature of its 
benefits against which any honest pride could take offence ; 
whilst in every part of the kingdom its strong protective 
influence is felt in all the branches of labour included in 
its sphere. It is one of the greatest assurance organisations 
for personal relief anywhere in existence. In this aspect 
it obtains the support of thousands who would never 
subscribe to the life and health association, and of many 
who, but for the strong and timely aid of the society, 
would be reduced, in times of need, to the most desperate 
extremities. 





PROGRESS OF ART INSTRUCTION. 


Tue public examinations in drawing held in the Metropolitan Dis- 
trict Schools of Art, have just been completed, and show satisfactory 
progress. 

1,093 students have been examined, of whom 298 have taken 
rewards of the second or higher grade; and 1,760, being almost 
entirely parish children, have taken 334 of the lower grade. 

The numbers at each district school have been as follow :— 

At the Training School at South Kensington, 280 students in the 
second or higher grade, of whom 113 obtained rewards; and 400 
children of parish schools, of whom fifty obtained rewards in the 
lower grade. 

At St. Martin's, 232 students in the second or higher grade, of 
whom eighty-two obtained rewards; and 552 children of parochial 
schools, of whom eighty-eight obtained rewards in the lower grade. 

At Gower-street, 102 students in the second or higher grade, of 
whom thirty obtained rewards. 

At Spitalfields, 155 students in the second or higher grade, of 
whom fifty-two obtained rewards; and 180 children of parochial 
schools, of whom fifty-two obtained rewards in the lower grade. 

At Finsbury, fifty-five in the second or higher grade, of whom 
twelve obtained rewards. 

At Saint Thomas Charterhouse, fifty-eight students in the second 
or higher grade, of whom eight obtained rewards; and 274 children 
of parochial schools, of whom fifty-six obtained rewards in the 
lower grade. 

At Lambeth, seventy-one students in the second or higher grade, 
of whom twenty obtained rewards; and 222 children of parochial 
schools, of whom fifty-six obtained rewards in the lower grade. 

At Rotherhithe, thirty-six students in the second or higher 
grade, of whom —— obtained rewards; and 159 children of 
yarochial schools, of whom twenty-five obtained rewards in the 
ower grade. 

At Hampstead, seven students in the second or higher grade, of 
whom four obtained rewards. 

At St. George’s-in-the-East, thirty-four students in the second or 
higher grade, of whom seven obtained rewards; and seventy-six 
children of parochial schools, of whom seven obtained rewards in 
the lower grade. 


CanapA.—MontreAt, Arrit 4.—The ice has broken up, and the 
river is clear down to Sorel, where it still holds. The completion of 
the great centre tube of the Victoria Bridge was a touch-and-go 
affair, but it has been accomplished, and now this great engineering 
work, on which the success of the Provincial Grand Trunk Railway 
mainly depends, may be considered to be secured. The weekly 
line of mail steamers will commence from the 20th instant, bring- 
ing Liverpool and Chicago within twelve days. By the Canadian 
route overland from Quebec the distance is 3,594 miles, while by 
New York it is 4,170. By water from Chicago to Sarnia and Col- 
lingwood, and thence by railway to Quebec, is 1,091 miles, making 
a total of 4,104 miles to Liverpool by water and rail, while by water 
to New York and Liverpool the distance is 4,650 miles. If British 
shipowners possessed the same energy as the Americans they would 
soon secure the carrying trade of the west, and divert it to Quebec 
from New York; the latter port has been created by the commerce 
of the west since the opening of the Erie Canal. The Canadian 
Government are now seeking to regain the trade by means of their 
gigantic railway system in connection with the ports of Quebec and 

ortland, and those of Sarnia and Collingwood on Lake Huron, as 
the nearest, cheapest, and most expeditious route to the great and 
flourishing States of the West, with a population of 10,000,000. 





LITERATURE. 


New Resources of Wi , with especial Reference to Rifled 
Ordnance in their chief known Varieties, including Authenticated 
Weight, Measurement, and Mode of Construction of Arm- 
strong’s Wrought Iron Breech-loading Guns; together with an 
Account of their Shells and Fuses, illustrated by Descriptive 
Drawings ; being a Supplement to “ Projectile Weapons of War 
and Explosive Compounds.” By J. Scorrern. Longman, 
Brown, and Co, 

WE have given the title of this work in full, in order that 

our readers may be enabled to form a judgment as to the 

relations between promise and performance in Dr. Scoffern’s 
book. An advertisement with the title in extenso would 
naturally lead one to expect an exhaustive treatise on the 
subject: the book itself is a lanky and meagre affair of 
seventy pages of leaded type, containing scarcely any 
original matter, with a good deal of argumentative and 
theoretical exposition concerning the comparative effects of 
vertical and horizontal shell-firing. Dr. Scoffern is known 
as a chemist of some repute, who has, for some time past, 
been engaged in experimenting upon explosive compounds, 
and who, if he has not added to our store of information 
on that subject, has at least popularised and systematised 
what was already known. The book has ovhenthy been 
hastily written to meet the present demand for information 
concerning the specialities of the Armstrong gun, of which 
there is a figure and description, differing in some trifling 
details from that given in the Mechanics’ Magazine of the 
25th February. With regard to the theoretical and argu- 
mentative matter, it reminds us not a little of Captain 

Fluellen’s didactics anent the “ disciplines of war ;” but‘there 

is too much of the “ tiddle-taddles and pibble-pabbles” which 

the valorous Welshman so emphatically condemned. 
Dr. Scoffern opens with the following “ dreadful note of 
preparation : ”— 





At no period since the discovery of gunpowder has the application 
of science to purposes of destruction been more arduously attempted, 
or more successfully achieved, than during the past ten years; and 
as to afford another illustration of the providential co-ordination of 
all things, some of the most deadly applications of science to swell 
the resources of warfare are (so to speak) matters of to-day, just 
when Europe seems destined to be set on fire, for the purpose of 
throwing anew light onsome disputed readingsof the Treaty of Vienna. 
Perhaps never, in the whole history of projectiles, has an arm of 
destruction, large or small, awakened for itself so great an amount 
of popular or lay attention as the Armstrong cannon now formally 
adopted in our service. J am able to supply, for the first (?) time, a 
full ex; tion, accompanied by correct (?) drawings of that gun; a 
matter of no little interest, it is assumed, at the present epoch. 

The italics in this quotation are Dr. Scoffern’s, and give 
the key-note of the book. It must have been rather mor- 
tifying to the author to find himself anticipated by the 
editor of what he calls a “ technical illustrated journal.” 
In a foot-note he acknowledges this fact, but with the 
qualifying reservation, that the editor in question had 
stated that he could not vouch for the perfect accuracy of 
the drawings he gave; “and, indeed,” continues Dr. 
Scoffern, “they will be found to differ from my drawings 
of the gun (obtained from a reliable source, and which I 
can depend upon) in some important particulars. To cite 
an example :—The breech-screw of the Armstrong gun is 
perforated, as described at page 37, whereas the journal 
referred to depicted it solid. Other particulars of dis- 
crepancy will be discovered by reference.” 

We have at the present writing both drawings before 
us ; but, after a most careful scrutiny and comparison, we 
have failed to detect any other discrepancy than the one 
alluded to. This is rather provoking, after the italicised 
statement in our first extract:—“I am able to supply, for 
the first time, a full explanation, accompanied by CORRECT 
DRAWINGS, of that gun.” On again referring to Dr. 
Scoffern’s drawing, we find in a fooi-note that it is no 
drawing at all! “ This diagram,” he tells us, “is to be 
regarded in a functional sense, not as a copy to a scale!” 
So we must take the promise of “correct drawings” in a 
JSunctional sense. 

With regard to the rather delicate question of publishing 
what he calls “a scientific State secret,” our author informs 
us that—* Reticence on these matters can only be expected 
on behalf of scientific men in office. One like myself, not 
in Government employ, owes no allegiance (on scientific 
ground) but to the spirit of inquiry and the force of 
truth.” ‘This is certainly taking high ground; but we are 
at a loss to understand how “ the spirit of inquiry and the 
force of truth” require “scientific State secrets” tb be 
divulged. We were not before aware that science and 
patriotism were antagonistic, or that the force of truth 
required any Englishman to disclose information damaging 
to his country. 

Dr. Scoffern seems to be but half satisfied with this 
reasoning, for immediately afterwards he remarks :— 

If any lingering doubt had existed in my mind as to the propriety 
of making known these facts to the British public, the doubt would 
instantly have been set at rest by the consideration that, before these 
pages are issued, the secret which our Government would affect to 
guard so carefully will have been known, even to all its details, by 
the Governments of France and the United States. Sir William 
Armstrong was necessarily associated with others in elaborating the 
piece of ordnance which bears his name; and I am informed that a 
dispute of a pecuniary nature having arisen, two malcontents im- 
mediately set off, one to France and the other to America, with draw- 
ings and all particulars relative to the gun.” 

We have no wish to be considered hypercritical in the 
matter, but we really cannot allow this style of reasoning 
to pass unchallenged. The editor of the “ technical illus- 
trated periodical” already referred to has, we observe, 
adopted a similar apology for publishing the “scientific 
State secret” of Armstrong’s gun. After stating that the 
Government had been exercising unwonted carein keeping 
the nature of the invention a secret, he declares that if he 
believed it possible to prevent foreign Governments from 
learning all about it, he would support them in their course, 
and would willingly refrain from divulging what he knew 
about it; but “there is always plenty of French and 
Russian gold to be had in this country for secrets of far less 
importance than this.” This we at once admit: there are 
in every community unscrupulous individuals who would 
sell their souls for a consideration, if a purchaser could be 








found for (in their case) an article of such questionable 
value. We do not, however, see the cogency of the con- 
clusion which the writer draws from his premises :— 

Knowing these things, we view all official attempts to 
information in this as a challenge to the press; and we some 
pride now, as on all other occasions, in showing that the British 

ress can do as much for the British public, in the way of obtaining 
information, as bribery can do for foreigners. 


We do not for a moment believe that our contemporary 
ever intended to lay himself open to the ch which his 
own statement would naturally involve, But he has 
certainly not stated his case very clearly. If apology were 
required at all, it ought to have been simple and eo 
instead of which, we have a most involved and i ogical 
piece of circumlocution which condemns itself. 

Whether the British press is justified in obtaining 
“ State secrets” by unfair means, is a question which was 
answered not very long ago in the case of the Ionian des- 
patches, and requires no comment from us. Whether an 
editor would not be justified in publishing them —_ t 
had once ceased to be secret, is another affair altoge er. We 
would fain put this forward as the real apology in the case 
of Armstrong’s gun; but, with a most singular perversity, 
the editor salnetl to, with the view of rendering his infor- 
mation appear more valuable, repudiates any such pallia- 
tion. He says :— 

It was publicly stated last week, by a newspaper correspondent, 
that the secret of the gun is out, and has been for weeks. But we 
have as yet met with no public detailed description of the Arm- 
strong gun; and if the writer himself had been in possession of it, 
he would not, we presume, have evaded it altogether. Judging from 
the refusals we have ourselves met with, we believe no unofficial 
person will have had easy access to the information in question. 
There are, however, means of penetrating all such barriers as a Govern- 
ment like ours can raise; and the following statement will show that 
the precautions taken have proved insuflicient. 


We have no desire to put ourselves forward as supe- 
rior to the usual temptations which beset journalists ; 
but we cannot, in justice to ourselves, avoid stating, 
that, although cognisant of all the information whic 
has yet been published concerning the Armstrong 
gun, we purposely abstained from divulging it in 
our columns. We had as much certainty as either Dr, 
Scoffern or our contemporary that the secret would not be 
kept ; bat, on principle, we did not conceive ourselves war- 
ranted in doing what we could not but condemn in others, 
To say that a certain piece of mischief will inevitably be 
done by somebody, and that, since somebody will reap 
advantage from it, we may just as well do it and enjoy 
the benefit as another, appears to us a very poor 
argument, It is precisely this style of reasoning that 
renders any secret of the kind under discussion so difficult 
to be kept. Where everyone acquainted with a secret 
assumes that if he do not divulge it his neighbour will, 
and that, therefore, he is warranted in a him, 
there can be no hope of keeping it; but if, on the contrary, 
everyone felt bound in honour to maintain secrecy until 
his neighbour had spoken out, the thing would be easy 
enough. 

Having said our say about the objectionable part of 
Dr. Scoffern’s book, we can now with the better grace 
bear testimony to its merits. 

There is a very philosophical exposition of the present 
fluctuation in the balance of destructive resources, which 
are shown to be due to “the oscillations caused by the 
powers of attack and powers of defence, mutually dominat- 
ing over each other, preparatory to a more nicely-balanced 
equalisation to be at Caath established between them.” 

We think he might have added, that the cause of these 
oscillations was due to the influence which the improved 
state of the mechanical arts began to exercise upon the 
form and construction of warlike implements cal capil 
ances, 

Dr. Scoffern traces all the changes which have recently 
taken place, in naval and military armaments, to the intro- 
duction of the Paixhans system of firing shells or hollow 
incendiary shot from long guns in place of firing them 
from mortars. 

With regard to the comparative functions of solid and 
hollow shot, the following is well put :— 

Whereas the force of an ordinary shot is determined (other t 

being equal) by the distance it has travelled over—or, in other w 

by the force of its impact—the force of a shell, regarding it merely 
as to its shell function, is determined by the locality where it may hap- 
pen to be at the time of bursting, and the power v its bursting charge. 
Cannon balls have often dropped on to a ship’s deck, and wrought no 
injury whatever. They have lodged in a ship's side, and their 
my there has been rather more advantageous than would have 
»een the hole resulting from their extraction. Performing the office 
of a plug, a solid shot has often kept out that flood of water which, 
by rushing into the ship, would have sunk her. But contemplate alive 
shell dropped down on a ship’s deck, or bedded in a ship's timbers. 
Contemplate that shell under solemn covenant to burst at the expi- 
ration of a given short time, and bursting accordingly! The conse- 
quences are obvious. A few such explosions, accurately timed, 
would destroy the largest ship that swam on ocean.—For a season 
let us assume land fortresses to have no existence. Let it be 
imagined that the only functions of war-ships are to be brought into 
operation against other war-ships; then the conclusion seems almost 
inevitable that shells discharged horizontally, as ordinary shot would 
be—the system, in point of fact, of Paixhans—must necessarily 
present advantages over solid shot, so various and so numerous, that 
no unprejudiced judge could hesitate to accept them for naval arma- 
ments. Nevertheless, such recognition was not universally accorded, 
It is not universally accorded even now. Only the Americans have 
adopted the shell system exclusively for their navy; in other words, 
to abandonment of solid shot altogether. Even the French still re- 
tain a complement of solid shot in their naval armaments, and our- 
selves still more. Wherefore this discrepancy of practice? is the 
question which may now be asked. Are there two rights and two 
wrongs on one and the same matter? If shells exclusively are best 
for the naval armaments of the Americans, wherefore not for our- 
selves and the French? The explanation is simply this :—Whilst 
the Americans never contemplate the possibility that ships shall 
operate otherwise than against ships, the French and ourselves hold 
in perspective a second view of a war-ship’s functions—namely, the 
attack of Jortresses.—Let us pause here to notice an admission 
tacitly, or overtly, by France, ——y and America—namely, that 
the Paixhans system is not adapted in the highest to the 
attack of stonework. Officers of the American navy, with whom I 
have conversed, conceded the point at once. “We should never 
dream of attacking a first-class fortress in that way,” they said. 
‘Other means would be taken.” 





Before proceeding to consider the kind of naval armament 
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best adapted for the attack of land fortifications, we must 
supply an omission in this estimate of the naval supremacy 
of Paixhans guns. The author states that the force of 
a shell, regarding it merely as to its shell function, is 
determined by the locality where it may happen to be at the 
time of bursting, and the power of its bursting charge. It 
may occasionally, and at rare intervals, happen that solid 
shot drop innocuously on the deck of a ship, and that they 
sometimes perform the office of a plug to keep the water 
out ; but if the advantages of the Paixhans shells only came 
into play in such exceptional cases, we fear that their supre- 
macy in naval engagements will be but short. The 
Paixhans gun is not rifled, and consequently the shell can 
only be ignited by a timed fuse ; consequently, the locality 
where it may happen to be at the time of bursting can a 
be guessed at, within rather extensive limits of error. To 
determine with accuracy the locality where the shell is to 
burst, when fired horizontally at such a comparatively small 
object as a ship, it must be ignited by percussion, or, in 
other words, by striking against the object at which it is 
aimed. But to do this, the projectile must be polar, or fly 
with one end always forward and ready to receive the im- 
pact of collision on a fulminating cap or other contrivance ; 
and as polar projectiles can only be fired by rifled ordnance, 
it follows that in the most important attribute of a shell— 
that is, the determination of where it is to burst—the Paix- 
hans gun is decidedly inferior to any form of rifled gun, 
and must in the end give way toit. As to the second re- 
quisite of a shell, its comparative bursting charge, its capabi- 
lity in this respect must evidently depend upon where it 
bursts. The Paixhans shells have an advantage in their 
superior dimensions over any rifled shell which it has 
hitherto been practicable to construct, not even excepting 
Sir William Armstrong’s. In naval warfare, however, 
it is to be presumed that precision of aim and con- 
sequent precision as to the locality where the shell is to 
burst, is of far more importance than the amount of the 
charge which a shell can carry. 

To exemplify the present relations between the offensive 
and defensive capabilities of ships anil land fortifications, 
Dr. Scoffern gives the following graphic comparison and 
analysis :— 

We will imagine the dramatis machine involved to be ships of war 


of these artillery on the iron-cased floating battery, distant only 
from the Mayflower—whence the shots were fired—400 yards. 
Finally, as to bu or blowing up. There are functions which, 


as I have already shown, must ey Se to the 
capacity for explosive or combustive matter. ‘ant of capacity is 
perhaps the weakest point of the Armstrong shell. 

The description of the Armstrong gun and shell is very 
clear, and in most respects a much more perspicuous one 
than that given in the Mechanics’ Magazine. Indeed, wher- 
ever Dr. Scoffern’s powers of exposition are called into 
play, he is slagaledley apt and lucid, and in every case 
carries his reader along with him. 

The Whitworth rifled cast-metal guns are casually noticed 
and condemned; there are, also, short notices of the Wah- 
rendorff rifled cast-iron gun, exhibited in the Crystal 
Palace in 1851, and the Cavalli breech-loading rifled 
cannon, having a pyriform core of gun metal cast in the 
breech and a chase of cast iron enveloping it. 

As a collateral influence in developing the recent im- 
provements in ordnance of long range, the author traces 
with great clearness the progressive steps by which the 
results already obtained have been arrived at. The Minié 
rifle was the first innovation which disturbed the relations 
which existed between small-arms and field artillery. As 
mere round shot told for little against skirmishers loosely 
thrown out, the effective range of the old smooth-bore 
musket was limited to about 200 yards and as grape-shot 
and canister were effective up to a range of at least 300 
yards, the preponderance lay with the artillery; whilst 
with shells, and more particularly what are called shrap- 
nells, which are effective up to distances of 1,000 yards, 
the superiority was so decided as to necessitate the more 
liberal use of rifled small-arms. When at length the 
Minié rifle extended the range of the infantry weapon to 
1,000 yards, the balance of advantages became in favour of 
the smaller arm. To restore the predominance of field 
artillery as compared with the modern long range rifle, the 
French set to work to improve the capabilities of field 
guns for throwing shells. ‘This was thought to be accom- 
plished by a modification of the 12-pounder long gun, 
which was shortened and lightened until it assumed some- 
what of the form and dimensions of a howitzer. ‘This 
compromise between the functions of a long 12-pounder 
field-gun and the howitzer was found capable of throwing 








and a fortress. We will assume that those on board ship propose 
the demolition of the fortress or the capture of it, whilst those on 
land propose the demolition or capture of the ship. Both are armed 


with a certain complement of shell-guns, of course; but not yet the | 


The opposing forces are at—say 


refinements of rifled artillery. 
1,500 yards distance, and the strife begins. Estimating the relative 


hollow shot with good effect toa range which enabled them 
to deal on something iike equal terms with the improved 
rifled small-arms. Following up this idea, Dr. Scoffern 
thinks he has gained a clue to the nature of the jealously- 
guarded secret of the new French field-gun. He says :— 





advantages involved, let us glance at them. The fortress is sta- 
tionary, the ship can move: the estimate involves subtraction as 
well as addition. ‘The fortress must stand still to receive all the 


broadsides of the ship; whereas the latter may move about, and | 


thus disturb the aim of the fortress. But every advantage here is 
on the side of the ship. Less probability is there of her being hit, 
indeed, because of her motion; but that very motion interferes with 
the accuracy of her aim. 


age chances of not hitting the ship. 
to the probabilities of injury after being hit, the advantages are 
immeasurably on the side of the fortress. Distant 1,500 yards, or 
even 1,000 yards, a ship might as well fire a broadside of China 


oranges at a first-class fortress, with the probability of inflicting as | 


much damage as by the firing of iron balls. No distance more con- 
siderable than 300 or 400 yards will tell for good. A ship, then, 
which intends to finish her work that way, will have to take up the 
distance of 300 or 400 yards, and (as long as possible) keep it. It is 
quite worth while to reflect on this small fact just now, when long- 
range rifle guns, of small shell capacity (Armstrong's), are in the 


ascendant. Whether rifle gun or common gun, the projectile it hurls | 


If shot, the question is, not how far it 


must either be shot or shell. 
If shell, then, 


will go, but how hard it will hit at a given distance. 


superadded to its hitting or penetrating power, comes the even more | 


important consideration of its power of explosion. How much gun- 
powder or other explosive material will it hold? 
holding capacity of the largest possible Paixhans shell is quite in- 
significant viewed as to its ability to batter down a fortification at a 
range of 1,500 yards. Such shells might do great execution among 
the gunners of a battery en barbette, or even against an ordinary 
uncovered battery; but casemated batteries may be regarded as 
proof against Paixhans shells; that is to say, shells fired horizon- 
tally froin unrifled guns. The next question is, whether the shells 
of rifled guns would be more effective. That depends upon the size 
to which rifled ordnance may be developed and brought into prac- 
tice. Armstrong's rifle gun being that by which the greatest ex- 
pectations are now raised, that arm may Le accepted as our standard 
of investigation. Up to the present time that weapon has been 
turned out but of two dimensions: the larger has a bore of 3} in., 
and a length of 10 ft. 6 in.; the diameter of the smaller being only 
24in. The largest projectile weighs 32 1b., and is capable of con- 
taining 1 Ib. of powder. 

The 13-in. bore unrifled monster gun, forged by the 
Mersey Iron Company, Dr. Scoffern declares (somewhat 
hastily, we think,) to be a complete failure. It is already, 
he tells us, cracked at the breech, and its touch-hole is 
rapidly burning too large for service. Our information 
concerning the gun in question was that a slight flaw had 
indeed appeared in the breech, but not such as to occasion 
any fears as to safety under ordinary charges ; as to the 
burning of the touch-hole, that is a casualty which all guns 
are liable to, and is, moreover, one which can be repaired 
without much difficulty or expense. There seems, however, 
at present, but too much reason to fear that there are all 
but insuperable difficulties in the manufacturing malleable 
iron guns of large calibre, capable of being rifled in the 
manner of the Armstrong gun, and adapted to the discharge 
of shells of sufficient weight and internal capacity to be 
used for the attack of first-class land fortresses. Elsewhere 
the author very pertinently remarks, in speaking of the re- 
cent improvements in breech-loading rifled ordnance :— 


The conclusion forces itself irresistibly on my mind that to the 
end of breaching and demolishing tirst-class land fortresses, 
ordnance having a calibre so small as 5} in. will not be found large 
enough. Long range is a fascinating element of contemplation to 
the public. To assume the little speck, five or six miles out at sea, 
darting Armstrong bolts at Cronstadt or Gibraltar, is very attractive. 
But an important question remains. What can these bolts accom- 
plish when they get there? ‘To effect demolition is the intent of 
their mission— and their means of demolition are limited, after 
all. To burn, or batter down, or blow up, and the list of resources is 
exhausted. Now, though it might be very easy for Sir William 


Armstrong to set fire to a town near the sea coast—Brighton, for in- ; 


stance—it would puzzle him to burn the granite of Cronstadt or 
the casemated rock of Gibraltar. Whether the Armstrong guns 


would succeed in battering down a first-class fortress at long range, 
say at four or five miles, may be judged of after studying the effects 


‘The fortress is a larger mark : granted. | 
The ship would hardly fail to hit it; whilst the fortress would stand | 
This, too, is granted; but as | 


The powder- | 


Notwithstanding the secrecy in which all relating to recent pro- 
| ceedings taking place in French arsenals has been clouded, there 
| can be little doubt at this time that rifled cannon constitute the 
| arcanum imperii. This conclusion might have been arrived at from 
| a judicious correlation of disjointed evidence. Firstly, it oozed out 
that the I'rench were throwing aside 12-pounder tield-guns, and 
adopting 4-pounder guns in their place. Now it is not difficult to 
perceive that a 4-nounder spherical gun, i. e., a gun the bore of 
which is competent to hold and project a 4-pounder spherical iron 
shot, must, except a rifle gun, be totally inefficient and contemptible 
in practice —especially must it be contemptible as to its shell-launch- 
ing capabilities. But, if a rifle gun, the case is altered. Then it 
need not, and assuredly would not, throw spherical shot or spherical 
shells. Such rifled ordnance would be adapted to the launching of 
elongated shot and shells, something like the Minié in form, or even 
| more bolt-like. Such a nominal 4-pounder might thus be made to 
launch projectiles, not of four pounds merely, but perhaps of twelve, 
| twenty, or even more pounds. Therefore the newly-adopted French 
| ordnance must necessarily be rifled ordnance. It will be found, I be- 
lieve, that the French rifled field-gun now accepted again is a 
nominal muzzle-loading 4-pounder, two-grooved, firing an iron shell 
| elongated like the Armstrong projectile. The adaptation of the 
| shell to the rifle grooves is accomplished by a pewter band spread 


| out into wings on two sides of the shell. 


We have not space at present to go more minutely into 
the other portions of the work, or to enter into Dr. Scof- 
fern’s theory of vertical firing with rifled ordnance for the 
reduction of first-class land fortresses. We believe that he 
is mistaken as to the capabilities of rifles for this purpose. 
It is conceded on all hands that the great artillery problem 
of the day is to get a means of enabling ships to attack 
land fortresses on at least equal terms. For this purpose, 
Dr. Scoffern proposes that rifled ordnance of malleable 
iron, of large calibre (if such an idea is practicable), 
should be fired with mortar charges and elevation, from 
iron-cased batteries. In such a case, he assumes that the 
long range to be obtained by such a combination would be 
utilised in the increased force of impact which a projectile 
of great weight would have in the descending trajectory 
of the curve due to its elevation. He seems to imagine 
that there is something in the rifle principle which gives 
increased propulsion to the projectile, and elongates the 
range. We have always understood, on the contrary, that 
the effect of rifling small-arms or ordnance was rather to 
shorten than extend the range; all that the rotation of the 
projectile accomplishes is to give increased accuracy of aim. 
It is difficult, therefore, to see what advantage the rifled 
ordnance could give in vertical firing, where the principal 
object to be obtained is not so much accuracy of aim as 
force of impact. The polarity of the shell, as a means of 
igniting it by percussion, is, in the case of vertical firing, 
of but questionble efficacy. Is it certain that, after per- 
forming a parabola in the air, a rifled shell will descend, 
like an arrow, point downwards ? 

With regard to the monster mortar of Mr. Mallet, Dr. 
Scoffern makes a suggestion which deserves notice. He 
says :— 

Just in proportion as ordnance are increased in size, so that the 
weight of the projectile is proportionately increased—also just as rifle 
projectiles, of equal weight, and equal area of surface contact, are 
more tightly impacted in the barrel—so, theoretically, should the 
grains of gunpowder be larger. I should, for instance, have been 
well pleased to have seen Mr. Mallet’s great mortar tried with gun- 
powder having grains as large as horse beans. 


As to the application of chemical resources to the charg- 
ing of shells, upon which Dr. Scoffern ought to be able to 
speak with some authority, as he is now, we understand, 
engaged in making experiments with new forms of com- 
bustion and explosive shells, it is some relief to the philan- 
thropic class of the community to learn that the sphere of 
application in this respect is restricted to an extent which a 
person not conversant with the subject would not imagine. 








In relation with this subject, Dr. Scoffern relates an in- 
cident of so ludicrous a nature that we cannot think of 
omitting it :— 

_ Sanne, to whose labours in the elaboration of ive pro- 
jectiles I have more than once borne honourable y, has 
either permitted the Sowing Semen, or suffered from the publi- 
cation of that statement unknown to him. I perceive it set forth 
that a gentleman is in exclusive possession of the knowledge of what 
he calls his “liquid fire c! ” Why J was the person who first 
told him how to make that liquid fire—nay, I gave him some ; and 
the fact of my doing so ought to be impressed on his memory. 
“By no means put it into the recesses of your pocket,” I said; 
“carry it in your hand, for if a little oozes out, you will burst into 
flame Jnevitably.” He went away, promising to attend to the advice. 
Nevertheless, hating to be conspicuous, I imagine, he put the bottle 
into his pocket (a skirt-pocket, fortunately), and pursued his way. 
Some of the liquid fire presently oozed out, and the result was as I 
have said. The gallant gentleman’s skirts were set on fire, and he was 
presently seen, meteor—or rather comet-like, rushing 

streets. If this circumstance does not bring to his — real 
state of the case, he must be very unimpressible. But I shall believe, 
until otherwise assured, that the gentleman alluded to has no 
cognizance of the statement in question. 

Well done, Dr. Scoffern! With this parting shot at 
Captain Norton, we take leave of the author. We can 
assure our readers, as, indeed, the extracts we have made 
will show, that the book is both interesting and instructive. 
The price is not stated, but we imagine it must be cheap ; 
and to those interested in the subject we would unhesita- 
tingly recommend the purchase of the “‘ New Resources of 
Warfare.” 





On Naval Warfare with Steam. By General Sir Howard 
Dovetas, Bart., G.C.B., G.C.M.G., D.C.L, F.R.S. London: 
John Murray, Albemarle-street. 


From the date of the next war which may occur between 
first-rate European Powers, will begin a new era in the 
history of civilised warfare. On land, as on the sea, the 
tactics which have hitherto been adopted will be found 
obsolete, and will have to give place to a new system. 
Those who may rot perceive the necessity of the change, 
the nations or the individuals who must still cling to the 
traditions and strategic axioms of the latest European 
struggles, connected as they may be with the successes and 
brilliant achievements of a past generation, may require, 
by a few hard lessons and dearly-earned experience, to be 
convinced of this truth. But it behoves us all—now that 
inventors and thinkers, of our own country more than of 
any other, have changed the aspect of the battle-field, and 
stultified the latest combinations of naval warfare—to per- 
ceive and to take the vantage-ground they have prepared 
for us. It is not merely the deadly weapons we 

nor the newly-acquired and powerful means at our disposal, 
that can advance our success or ensure our safety. The 
same appliances are open to all. They give but wider 
opportunity to strength and energy; they are fortune’s 
gifts to the brave and to the keen of intellect; worse than 
useless to others who cannot use her favours: for there has 
been hitherto no eureka that can remain a secret engine of 
destruction or exclusive power to destroy. The philosopher, 
ever more or less cosmopolitan in his broad sphere of vision, 
might look with alarm and anxiety on the exclusive er 
sion by one nation or by one coterie of a terrible and unknown 
means of warfare. But, from the very nature of these new 
appliances of science, they must become a legacy to those 
who are foremost in the path of progress. One man per- 
haps, and that man an inventor—we use the term with 
more reverence than is commonly given to the name— 
might in his own breast hold the secret power which, at any 
time, could turn the tide of war in his country’s favour! 
We wish, indeed, the possibility of this had greater likeli- 
hood of being evidenced by the fact; but such a reservation 
would seldom occur, despite ali the vexatious neglect which 
commonly meets the originator of signal improvements. 

It is our promptitude in recognising the conditions on 
which depends the successful application of our new 
powers that must determine our individual benefit from 
improvements in the means of warfare. There are men 
ever ready to follow in the wake of recognised success— 
men whose powers of observation and judgment are 
sufficient to appreciate a fact that has been established— 
an innovation which has stood the test of actual trial, and 
which also may have borne its chiefest fruits. But these 
are not the men which we shall require at a crisis which at 
any time may arrive. In England’s next struggle, whether 
on the tented field or the no longer uncertain ocean, success 
must be won by those qualifications which can give con- 
fidence in an untried field of action, by the original obser- 
vation, intuitive skill, and unhesitating determination, to 
which, when they accompany the knowledge of the true 
conditions of success, men give the name of genius. 

It is a mistake to assume, as has been done, that these 
new appliances place the power of successful warfare solely 
in the hands of those nations whose vast resources enable 
them to command, in greater degree, the crude materiel of 
war. Power may indeed employ them against weaker 
States; but the same means may become more terrible in 
the hands of those who may have all to defend and but 
little to lose. Wealth may indeed supply its own defence, 
but cannot, with so much at stake, afford with safety to 
become the aggressor of lesser nationalities. ‘The truth is 
that every new weapon of destruction, which is a gift to 
all, becomes of most avail to those who need its use, and 
must use a desperate means for a desperate purpose, 

With these remarks, which may be necessary to coun- 
teract some mistaken impressions which are prevalent on 
the subject, of the purpose and value of our new appliances 
of warfare, we introduce to our readers a work which we 
hope may be the first of a series of treatises on naval and 
military science, as modified by recent improvements. In 
the Introduction to this treatise, Sir Howard Douglas, in 
dwelling upon the probable effects and comparative advan- 
tage to different countries of the introduction of steam as 
a moving power for ships of war, alludes to the opinion 
which prevails abroad, that such innovation will operate to 
the disadvantage of Great Britain. This opinion is founded 
on the assumption that our naval successes and our supre- 
macy on the sea have been hitherto due to our skill in 
anticipating the effects of changes of wind and tide, and 
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to the superior efficiency of our seamen in executing the 
manceuvres rendered necessary by such changes. Granting 
that this is the case, ay epee Cas eee ee not 
maintain her superiority in naval warfare rogress 
in nautical science aye advances in sechanleal con- 
trivance, the opinion might be well founded. But, as our 
author proves, there is nothing to justify such a presump- 
tion; and the advantage of our resources in producin 

steam machinery of the greatest power and perfection, an 

in obtaining engineers and seamen qualified in the highest 
degree for naval service, should enable our commanders to 
preserve their present superiority over those of the Con- 
tinent, pe always that they are prepared to avail 
themselves of every improvement that science and practice 
can suggest. : 

The first section of the work is devoted to a consideration 
of the mechanical principles involved in the application of 
steam power to ships of war, most of the details being 
adapted for scientific professional study. In the comparison 
of the respective edvantagal and disadvantages of the 

dle and the screw, preference is of course given to the 
tter ; nevertheless, arguments are adduced to show the 
inexpediency of entirely superseding the wheel-steamer. 
With regard to the description of screw best fitted for 
vessels of war, that of Messrs. Maudslay and Field, with 
which the ship may proceed under canvas alone, without 
the necessity of the screw being raised out of the water, 
and without the immersion of the screw offering any re- 
sistance to the onward progress of the ship, receives par- 
ticular attention. To prevent the fouling of screws by 
ropes, nets, &c., becoming wound upon their bosses, an ac- 
cident of frequent occurrence, the author proposes to em- 
ploy strong and sharp steel knife edges, fixed to the metal 
trunk in which the screw works, in such a manner that 
any rope that may have hitched in the boss may be acted 
upon, during the revolution of the screw, as a body re- 
volving in a turning-lathe is acted upon by the chisel. 

The second section, which concludes the work, and which 
regards more particularly the naval profession, treats of the 
tactics of warfare with steam-vessels. It is shown that 
the advantage hitherto secured by obtaining the “ weather 
gauge ” will now be the result of a superior degree of speed 
in the vessels of a steam fleet, for which no tactical skill 
on the part of the enemy can compensate. But it is also 
inculcated that, with an enemy willing to fight, the amount 
of steam power should, in order to secure efficient gunnery, 
be limited to that which is barely sufficient to keep the 
ship under the guidance of the helm. 





RAILWAY MATTERS. 


AnTWERP AND RotrerRDAM.—The directors of this company state 
in their report that the capital account, which is closed, consists of 
50,000 shares, of £10 each, £500,000, and 2,000 bunds, of £40 each, 
£80,000; total, £580,000. The revenue account for the year 1858 
shows that £47,747 had been received, and £29,016 expended, 
leaving a balance of £18,731. The receipts consisted of £33,685 
from the railway, and £14,062 from the steamboats; while the ex- 

mses consisted of £18,859 for the railway, and £10,157 for the 
Boats, showing that the net receipts from the railway amounted to 
£14,826, and from the steamboats to 3,905—making together, as 
above, £18,731. The working expenses on the railway amounted to 
554 per cent. of the receipts, and on the railway and water taken 
together the working expenses amounted to 604 per cent., showing a 

uction of 10s. per cent. as compared with 1857, and £9 per cent. 
as compared with the working expenses of 1856. The passenger 
receipts amounted to £27,158, being a decrease of £1,184, or 4} per 
cent., upon 1857. The receipts for luggage amounted to £2,321, 
being nearly the same as in the preceding year. The receipts for 
horses and cattle amounted to £2,512, showing a decrease of 8 per 
cent. ; and the goods receipts amounted to £15,260, being an increase 
of £2,717, or 22 per cent., upon 1857, and of 57 per cent. upon 1856. 
The plant and permanent way had been kept in a perfect state of 
repair. The net protit for the year 1858 amounted to £13,130, out 
of which the board recommend the payment of a dividend of 6}f. 
per share, leaving the balance, 5,246f., to be placed to the credit of 
the reserved fund. The report states that there is every probability 
of the line being extended from Moerdyk to Rotterdam, and that the 
ay will have the use of it on paying a reasonable toll, which 
would have the effect of increasing their receipts and diminishing 
the expenditure. 


East Inp1an.—The directors of this company state in their report 
that 21 miles of additional line were opened on the 1st of October 
last; the line from the river Adjai to Cynthea, 24 miles, will, it is 
expected, be completed during the present year; the next 33} miles 
by June, 1860; the following 25 miles by the end of the present year ; 
and the remaining 25 miles into Rajmahal, by the autumn of 1860, 
The state of the next division, 24 miles, is not quite so forward, 
though 12 miles are ready for the permanent way; the succeeding 
division, 26 miles, will, it is expected, be ready for the rails in July, 
1860; 26 miles of the next 43 will be ready for the rails by the end 
of this season; 15 miles of the following 314 miles are now ready 
for the permanent way; the Monghyr tunnel on this division is 
steadily advancing; the progress in Keeul and Hullchur divisions, 
244 miles, has been considerable; 11 miles out of the next 31} are 
ready for the rails, and 6 more will be finished immediately ; on the 
next 31} miles the progress has been satisfactory, and 13 miles are 
ready for the permanent way. The works on the Soane district, 
78} miles, extending to the river Kurrumnassa, the boundary of the 
Bengal division, and at the Soane bridge, have been resumed, are 
steadily progressing, and 43 miles will be ready for the permanent 
way before next rains. The whole length thus included in Mr. Turn- 
bull's report is 419 miles. From Mr. Purser's report it appears that 
123 miles in the North-West Provinces are open for traffic, and 
that 282 miles are ready for the permanent way materials. 
The board reported on a former occasion the steps which were in 
preparation to meet the difficulty of transport; and they have now 
the pleasure to state that, of the six steamers building in this country, 
one has already been — for India, the hull of the second is 
completed, a third will tried during the next month, and the 
remaining three are well forward. One pair of engines is completed, 
four pairs will be ready in about two months, and the last pair is 
well in hand. There are seven barges, each capable of carrying 420 
tons, under contract: of these one is finished, four others will be 
ready in about three weeks, and the remaining two are well forward. 
There are also fifty 45-ton barges under contract; thirty-two are 
completed, and the remainder nearly finished. The number of 
a ge carried during the half-year ending the 30th of June was 

81,274, of which 555,082 were third class, 20,051 second class, and 
8,445 first class. The increase in the total ber of 5 gers was 
69,218 as compared with the corresponding half of the preceding year. 
The ber of 7 gers carried in 1858 was 1,172,852 against 
£1,070,907 in the year 1857. The gross traffic receipts for the half- 
year ending the 31st December were £85,972, showing an increase 
of £16,639 over the corresponding half of the preceding year. The 
receipts for the year 1858 amounted to £166,871 against £133,640 in 
1857. The net traffic receipts for the half-year ending the 30th of 
June, 1855, amounted to £10,631; ending the 31st of December, 
1855 to £20,621; ending the 30th June, 1856, to £27,791; ending 











the 31st December, i, to £29,269; a 30th June, 1857, 
to £40,215; ending the ist of December, 1857, to £42,555; ending 
the 80th June,. 1 to £45,170; and ending the 31st December, 
1858, to £42,978. The last amount will be affected to the extent of 
of £4,744, if the Government refuse to admit as a charge against 
revenue the cost of replacing the iron sleepers which were put down 
for experimental purposes. The gross receipts on 121 miles of rail- 
way per mile per week in 1855 amounted to £10 12s. 6d.; in 1856 to 
£15 5s. 5d.; in 1857 to £21 4s. 9d.; and in 1858 to £26 10s. 5d., 
including an additional twenty-one miles for three months. 
The net receipts paid to the East India Company were in 
1855 £381,252, in 1856 £57,060, in 1857 £82,770, and in 
1858 £88,148. The line from Allahabad to Cawnpore has been 
for some time past available for the use of the Government, but 
the latter had consented to the line being opened for general 
traffic on the 8rd of March. In the prosecution of the surveys of the 
Jubblepore line, Mr. Evans, the chief engineer, and his assistant, 
Mr. Limnell, were attacked and murdered by a party of rebels. Mr. 
Limnell, whose qualifications were reported to be of the highest 
order, had but lately joined the service, but Mr. Evans was one of 
the oldest and most respected of the company’s officers. The total 
amount of capital now created for the main line is £10,731.000, the 
amount specitied in the contracts with the East India Company as 
the probable amount of capital required for the construction of a 
double line to Burdwan and a single line for the remainder of the 
distance to Delhi. In consequence, however, of the delay and losses 
caused by the mutiny, and its effect on the cost of transport, labour, 
and materials, this sum will not prove altogether sufticient to com- 
plete the line and provide the necessary amount of rolling stock. 

East SurFo.k.—It is stated that this line will be opened, as far 
as Woodbridge, on Monday, the 2nd of May. Some doubt exists 
as to whether the section between Ipswich and Woodbridge will be 
completed by that date. 

CornwaL_.—According to present arrangements this line is to be 
opened on Monday, the 2nd of May, by Prince Albert in person. It 
is understood that his Royal Highness will leave Windsor at 6 a.m. 
by special train, and arrive about noon at the Albert Bridge, Saltash, 
where he will be received by the directors and the Government 
authorities. 

Frencn Rartways.—It appears certain that the railway from 
Marseilles to Toulon will be opened to the public on the 3rd of May. 
There are to be two departures in the morning of omnibus trains, at 
7 and 8.50, and four in the afternoon, at 2.30, 5, 7.10, and 7.45. 
There is to be, moreover, an express train at 3.35, The omnibus 
trains will perform the journey in two hours and a half, and the 
express train in an hour and fifty minutes. 

Great InpiAn PentNsuLA.—The report of the directors of this 
company states that the portions of the railway under construction 
by contract, upon which operations have been carried on during the 
past half-year, are the Bhore Ghat incline, 13} miles, the section 
from Poonah to Sholapore, 163 miles, from Wassind to the foot of 
the Thull Ghat incline, 25 miles; the Thull Ghat incline 9 miles, and 
from the summit of this incline to Bhosawul, 190 miles; together, 
4v0} miles. The board regret that upon the Bhore Ghit incline the 
contractor has failed to carry forward the work in such a manner as 
alone could have secured its completion by the date fixed in the con- 
tract. Arrangements were in progress at the departure of the last 
mail from Bombay to put an end to the contract. On the termina- 
tion of the contract the most energetic measures will be taken for 
prosecuting the whole of the works on the Bhore Ghit incline. The 
directors hope that the through communication by railway between 
the Concan and the Deccan will be completed without any further 
obstruction. The works on the other contracts continue to be 
executed steadily. The portion of the railway from Poonah to 
Decksal, a distance of 64} miles, was completed and opened for public 
traflic on the 15th of December last. Upon the line from Bhosawul 
to Jubbulpore, 332 miles, the contractors have been principally 
engaged during the half-year in the necessary preliminary arrange- 
ments. The construction of the Nagpore branch, 263 miles, has 
been let by public competition, and is to be completed by the 25th of 
March, 1863. During the half-year the opened portion of the railway 
has continued to be safely and efficiently worked. It consisted, on 
the 31st of December last, of 88} miles in the Concan, and 1064 miles 
in the Deccan, total 1949 miles. The gross receipts on revenue | 
account during the half-year amounted to £60,890, and the expenses 
to £26,400, or 43°35 per cent. of the receipts, leaving a net protit of | 
£34,490. Compared with the corresponding half of the previous 
year an increase of £28,(22 is shown on the gross receipts, an in- 
crease of £17,019 on the net profits ; and a decrease of 3°49 per cent. 
on the working expenses. Leaving out of the account the receipts 
for seventeen days on the portion of the line between Poonah and 
Decksal, the average receipt per mile from the remaining 130} miles 
open throughout the six months amounts to £463, against £371 in 
the corresponding half-year, being an increase of 25 per cent., which 
the board consider very satisfactory. The total number of passengers 
conveyed during the half-year was 553,816 against 383,163 at the 
corresponding period of 1857, showing an increase of 170,653 
passengers, of whom 142,726 were third-class, 26,347 second-class, 
and 1,580 first-class—the total number of third class passengers 
being 505,138, of second-class 41,708, and of first-class 6,970. The 
interest account to the 31st of December last shows that £642,568 
had been paid by Government to the company as interest on paid-up 
capital, out of which is deducted £133,183 paid by the company to 
the Government out of net revenue, leaving a balance against the 
company on interest account of £5(9,384. The combined (London 
and Bombay) capital account to the 31st of December shows that 
£4,241,159 had been received, including £330,406 in Bombay; and 
£3,636,727 expended, including £1,475,733 in Bombay; leaving a 
balance of £604,432, including £2,965 in Bombay. 

Great SouruerNn or Inp1A.—The report stated that, after con- 
siderable difficulty and some opposition, the directors had succeeded 
in obtaining the sanction of the court to make the first section of 
the line. ‘The directors, after a careful consideration of the whole 
subject, had determined to take the construction of the works into 
their own hands. The works would be executed with economy and * 
care under the direction of their own officers, who were fully com- 
— to carry out the undertaking. Captain T. Nutting wished to 

now whether the guarantee was not for a capital of £1,000,000. 
The chairman said that had been the amount proposed in the first 
instance, but their engineer had ascertained that £500,000 was the 
amount required for the first section from Negapatam to Trinchin- 
opoly, and upon the latter sum they had a guarantee of 5 per cent. 
per annum. In reply to questions, it was stated that the first section 
would be eighty miles in length, passing through a populous dis- 
trict, and could be constructed in two years for less than £7,000 
a-mile, including working stock. 





ArtiriciaL MANuRE.—Professor Hunt, in a lecture at Montreal, 
said he was of opinion that from 100,000 to 150,000 tons of artificial 
manure might be manufactured annually from the waste of the 
Canadian fisheries; and this equal to Peruvian guano. The French 
were aware of the importance of this manure, and were now manu- 
facturing it, on a large scale, in the Straits of Belle Isle-—New York 
Journal of Commerce. 

Corron FroM AUSTRALIA AND Arrica.—The adaptability of | 
Australia and South Africa to the growth of cotton of the most | 
useful, as well as the finest qualities, is placed beyond doubt by the | 
samples now at Manchester of cotton recently grown in those | 
colonies. Zhe Cotton Supply Reporter (issued by the Manchester | 
Association) of Saturday, publishes further correspondence received 
from both these localities. The Governor of Sydney, Sir Wm. 
Denison, takes a strong personal interest in the question of pro- 
moting the cultivation of cotton in Australia, and Sicut,Governer 
Scott, of Natal, is doing all in his power to further the same object 
at the Cape. Private merchants and cultivators in both countries 
are turning their attention to cotton culture; and we learn that 
500 labourers have been engaged to commence cultivation at Rock- 
hampton, in Australia, 





TREES IN THE METROPOLIS. 


WE keep account of the buildings that are run up in the metropolis. 
Our statistics on most points connected with its 

shipping, and vehicles are pretty accurate; but who can tell us how 
many trees have been planted in London and its environs last year 
—or for any number of years past? And yet the planting of trees 
is a matter of no slight importance in and about a great city, both 
for ornamental and economic purposes. How little is done to relieve 
the dark grim ugliness of London in this respect! Long monotonous 
lines of streets and squares, great hotels and termini, public 

of various kinds, docks, and railway stations, spring up in 
succession ; but no one cares to plant a tree te afford its shade-relief 
and pleasant foliage for the eye forced to wander over continuous 
masses of white stucco. 

The annual report to the Metropolitan Board of Works just 
issued by Mr. Marrable, their superintending architect, tells us that 
the number of new buildings erected within the metropolis d 
the last three years cannot be less than 20,000, exclusive of additions. 
Now, if but the same number of useful and ornamental trees had 
been planted in that period, what a benetit would have been con- 
ferred on present and future generations ! 

A year or two ago our contemporary, the Building News, suggested 
and supported, in a series of articles, the advantage of a more general 
introduction of shade-trees for the metropolis. These suggestions 
met with very general apprebation in all quarters, but as yet have 
been very little acted upon by private individuals or public bodies. 
It cannot be because trees are unsightly. The Boulevards of Paria, 
and the like-planted avenue-streets of the Continent, are undeniably 
picturesque and attractive; nor are the avenue high roads without 
charms. Indeed, the avenue is a recognised artistic resource by 
which many of our country mansions and parks profit. Who has 
not wandered with pleasure under avenues of elms and oaks, the 
clustering chestnut tiowers, and the sweet-scented limes? We are 
not recommending, however, what are the best trees for cities, we 
are merely enforcing the opinion of the desirability of increasing our 
sylvan representatives in the urban and suburban districts. 

“Dinna forget to plant young trees wherever you can set them,” 
was the last advice of a shrewd Scotch landholder to his heir, “for 
they'll grow up while ye're sleeping.” Any rich upstart can build 
a tine house in a very limited time, but he cannot build the old oaks. 
Every year that we neglect to adorn our pent-up squares, broad 
thoroughfares, and suburban drives with trees, we are wasting the 
time that the vigorous shoots might be rooting more and more tirmly 
in the ground. It is not desirable to have trees too thick, so as to 
keep the sun entirely from dwellings ; but houses, streets, and walks 
may be partially shaded with very great advantage. 

It is related of the great Oberlin, that he made every child in his 
schools plant and rear at least two trees; and thus in a short time 
the Ban de la Roche, a district naturally bare and rocky, was 
insensibly covered with luxuriant plantation. In Biile, there is also 
an excellent custom. Six trees are planted on the occasion of every 
marriage, and two at the birth of every child. An abundant supply 
of trees is thus systematically obtained. Here, on the contrary, 
individuals are more prone to fell, root up, and destroy trees than to 
plant them. Something on a small scale is doing in tree-planting in 
the new parks ; but shrubs rather than trees seem to have the pre- 
ference. We are glad to hear that the Crystal Palace Company are 
about to form an arboretum in their grounds at Sydenham, for this 
will be an additional attraction and public benetit. 

It has been suggested that each district board in the metropolis 
should have a landscape gardener attached to it, who might be paid 
a small yearly fee for suggesting and directing the planting of trees, 
The vacated churchyard sites in the city, old Smithfield, and other 
localities, might be adorned by a few trees and shrubs, which could 
be kept in order for a few pounds a year. There are several deserted 
squares and groves, now devoted to dead cats and dogs and rubbish, 
which might also be reclaimed by the surveyors of the Board of 
Works, and a few trees planted. 

When we cross the Channel, and observe how systematic is the 
planting of trees in the — towns and cities of the Continent, 
and how much they add to the beauty and leafy shade, we might 
take a useful lesson for some parts, at least, of London and its 
suburbs. What can be more stately and attractive than Berlin and 
Potsdam for their Linden, Strasse and Unterlinden, and Paris for its 
Boulevards and Champs Elysees ? 

Paris, which is much better supplied with trees than our own 
metropolis, suffered, however, in the destruction of those of the 
Boulevards some ten years ago, to serve as barricades, or to make 
room for trees of liberty—trees which, however, never prospered. 
A classitied system of planting has recently been adopted by the 
civic administration, and each of the Boulevards is to be charac- 
terised by the shade and ornament of a special class of tree; 
whether this uniformity will not have a t etiect i 
to be seen. ‘Thus the Boulevard de la Madelaine and des Capu- 
cine are to be planted with planes; the Boulevard des Italiens 
with Japan sumacs, the Boulevard Montmartre with elms, the 
Boulevardes Poissonniere and Bonne Nouvelle with chestnuts, the 
Rue Royale with South American sycamore or maple, and the 
space in front of the Gymnasie with catalpas. This autumn the 
plantations will, it is said, be continued up to the Bastille. 

There is ample scope for the introduction of trees, with great 
benefit and picturesque effect, in many localities of the metropolis; 
such, for instance, as the new roads formed near the Kensington 
Museum ; the approaches to the new Chelsea Bridge ; the Grosvenor- 
road, on the Thames embankment, from the Pimlico Pier to Chelsea 
Hospital ; Portland-place ; the proposed road from Limehouse and 
Bow to Victoria Park; Victoria-street and Vincent-square, West- 
minster; Camberwell Green, and such like open spaces. 

There is no necessity for sticking trees round the Royal Exchange, 
St. Paul's, Trafalgar-square, or other similar circumscribed spaces ; 
but there is no reason why they should not adorn the river banks, 
or some of the railway lines and termini, the banks of canals, the 
centres of squares, and open roads and streets. 

Not only do trees attract and condense the moisture suspended in 
the air and borne by the winds over the earth’s surface, which, fall- 
ing from their leaves, keeps the ground below moist and cool : but 
they can, by means of their roots, pump it up from a very consider- 
able depth, and, raising it in the atmosphere, diffuse it over the face 
of the country. Trees by the transpiration of their leaves, surround 
themselves with an atmosphere constantly cool and moist. They 
also shelter the soil from the direct action of the sun, and thus pre- 
vent evaporation of the water furnished by rains. 

But, apart from the aerating functions of such a large body of 
trees, the possession of some 20,000 timber trees would in the next 
generation be no insignificant asset of the then Board of Works. 
There is scarcely a municipality in Europe which has not valuable 
property of this kind in its streets, place d’armes, ramparts, and 
esplanades. 

‘The Metropolitan Board has now the ownership of many thousand 
acres of thoroughfares, and this area will be increased by new parks, 
the embankments, and by lapsed squares and commons, constituting 
a large domain, and the available portion of it bearing, or capable 
of bearing, many thousand trees. 

Judicious planting would go far to redeem the insignificance of 
many long lines of mean buildings, which now detract from the 
appearance of noble thoroughfares; and we trust that amid the 
other public improvements carrying out, or projected, the more 
general planting of trees will not be overlooked.—Mark Lane Express 





Raitways AND Prize Ficuts.—The magistrates assembled in 


| general sessions, at Maidstone, have been discussing the facilities 


afforded by the South-Eastern Railway Company to large bodies of 
persons who travelled on their line with the avowed object of taking 
part in prize fights, and thus committing a breach of the peace; 
mentioning that on the occasion of the recent fight for the champion- 
ship a special train of thirty-four carriages, — nearly 2,000 
persons, stopped for a long time midway between Headcorn and 
Pluckley, the safety of those traveliing by the ordinary trains being 
thereby greatly endangered. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 
572. WiuiaM oar | a London, “ Improvements in 4 


Coal 4 
in raising lowering bodies.”—Petition recor 
Sra Mah . 1a58.” ~ 
588. Ricuarp Leake and Matruew Sykes, Barnsley, Yorkshire, “ Im- 


verments in furnaces for co smoke and pose | heat, parts 
of which improvements are applicable to furnaces generally.”— Petition 
recorded 5th March, 1859. 

616. Joun Cooxs, Cheltenham, Gloucestershire, ‘Improvements in appa- 
ratus for giving signals on railways and vessels, and other such like 
uses.”— Petition recorded 9th March, 1859. . 

662, Henry Ameier, Halifax, Yorkshire, “‘ Improvements in breech-loading 
ordnance, and in the means of producing part or parts thereof, which 
improvements are also applicable to what are called small arms.” — Peti- 
tion recorded 16th March, 1859. 

680. ALEXANDER Mei‘, Saint Rollox, Gl w, Lanarkshire, “‘ Improve- 
ments in making glass bottles, and in the apparatus connected there- 
with.” — Petition recorded 17th March, 1859. 

740. BexJamin Brownz, King William-street, London Bridge, London, ‘‘ A 
new method of working or operating switches and signals on railways 
by improved apparatus for that purpose.” —A communication from Victor 

d Prou, Rue de Sévres, Paris, France.— Petition recorded 23rd 
March, 1859. 

762, Witttam Repe@rave, Tavistock-street, London, ‘‘ An improved pillow 
travelling cap.” 

764 SAMUEL Daeyrous, Guy Ricuer, and Epovarp Cormier, Paris, France, 
“Improvements in preserving eggs.”—VPetitions recorded 26th March, 


1859. 

792. Joun Winson Hapwen, Kebroyd Mills, Halifax, Yorkshire, ‘‘ A new 
art or manufacture for converting certain kinds of silk waste into yarns 
or threads.” — Petition recorded 30th March, 1859. 

806. Tuomas Ivory, Edinburgh, ‘‘ Improvements in steam boilers and 
furnaces for the same.”—Petiwion recorded 31st March, 1859. 

824. ABRAHAM RupLey, Bridge-street, Blackfriars, London, and Jonny 
Roserts, Nelson-square, Bermondsey, Surrey, ‘‘ Improvements in machi- 
nery for striking or scraping leather and tanned or untanned hides.” 

826. AnrHony Bessemer, Tavistock-terrace, Upper Holloway, Middlesex, 
‘Improvements in furnaces to be employed in the manufacture of iron 
and steel.” 

828. JosepH SkeatcHLy, Ashby-de-la-Zouch, Leicestershire, ‘‘ Improve- 
ments in apparatus for regulating the — of gas.” 

830. Artuur Paget, Loughborough, Leicestershire, ‘Improvements in 

hinery or apy for the manufacture of looped fabrics, and in 
the manner of constructing the same.” 

832, MicuasL Cournanp, Haggerstone, Middlesex, ‘‘Improvements in 
furnaces,” — Petitions recorded 2nd April, 1859. 

836. Josspn Eccies, Blackburn, Lancashire, ‘‘ Improvements in machinery 
for making bricks, tiles, and other articles formed of plastic materials.” 
840. James Henry Burton, Enfield Lock, Middlesex, ‘‘ Improvement in the 

manufacture of barrels for small fire-arms.” 

842. AurrED Vincent Newton, Chancery-lane, London, ‘An improved 
construction of retarding apparatus or brake for railway carriages.”— 
A communication from Mr, Augustin Castellir, Saragossa, Spain. 

844. Mattuew Avaustus Crooxer, New York, U.S., ‘ Improvements in 
paddle wheels for steamers.” 

846. Epmuxp Morewoop, Enfield, Middlesex, ‘‘ Improvements in coating 
nivtals,” — Petitions recorded 4th April, 1859. 

850. Epwarp Fairsuarn, Kirkless Mills, Mirfield, Yorkshire, ‘‘ Improve- 
ments in machinery for carding wool and other fibrous substances.” 

854. BenJamin Browne, King William-street, London Bridge, London, 
**Improvements in propelling ships or other vessels through water.”—A 
communication from Philip Kearney Skinner, Bombay, East Indies. 

858. Francis Mautsy Cricuton, Stoke Abbey, Stoke Bishop, Westbury- 
upon-Frym, Gloucestershire, ‘‘ Improvements in clocks or time keepers.” 
— Petitions recorded 5th April, 1859. 

862. WitutaM Owey, Rotherham, Yorkshire, ‘‘ Improvements in the manu- 
facture of railway wheels and tyres and in the apparatus employed there- 
in.”—Partly a communication from Robert Owen, San Geronimo, Central 
America. 

864. Joun ScorrerN, Barnard’s-inn, London, ‘* Improvements in lubricating 
projectiles and cartridges,”— Petitions recorded 6th April, 1859. 

866. ALEXANDER CuHarPLin, Glasgow, Lanarkshire, N.B., “* Improvements in 
steam boilers.” 

868. Rosert WaARDELL, Stanwick, and Henry K&ARSLEY, Ripon, York- 
shire, ‘‘ Improvements in reaping machines.” 

870. Jouy Lakin, jun., Hall End, near Tamworth, Warwickshire, ‘‘ A new 
or improved agricultural drill,” 

872. James Raw.ines, Carlton Hill East, Middlesex, ‘Improved con- 
struction of boot tree.”—/etitions recorded 7th April, 1859. 

874. Wittiam Henry Smitu, Philadelphia, Pennsylvania, U.S., ‘‘ Improve- 
ments in the construction of cartridges, and in the fire-arms for using 
the same.” 

876, Wittiam Camrion, Nottingham, “ Improvements in machinery for 
the manufacture of looped fabrics.” 

878. Marc ANTOINE FRANCOIS Mennons, Rue de I’Echiquier, Paris, France, 
“An improved articulated joint for water, gas, and steam pipes.”—A 
communication from Victor Doré, Paris, France. 

880. Nicno.as AL&xis GruMEL, Paris, France, ‘‘ Improvements in dyeing 
cotton, wool, silk, flax, and other fibrous materials or fabrics.” 

882. WitL1AM Hooper, Mitcham, Surrey, ‘‘ Improvements in re-working or 
re-manufacturing compounds of india-rubber and sulphur.”—Petitions re- 
corded 8th April, 1859. 

888. Tuomas Barnett, Oldham, Lancashire, Henry TurNeER Sourevts, 
and WiLL1AM Loynp, Hyde, Cheshire, ‘‘ Improvements in steam engines.” 

890. Joun Hawkins, Lisle-street, London, ‘‘ Certain improvements in the 
manufacture of stirrups, bits, spurs, buckles, and other such articles 
connected with harness and saddlery.” 

892. Ricuarp Jones Deruam, Redcliffe-street, Bristol, Somersetshire, ‘‘ Im- 
provements in cheese vats.” 

894. CHARLES FREDERIC VASSEROT, Essex-street, Strand, London, ‘‘ A new 
motive power applicable to tanneries.”—A communication from Jean 
Pascal Lucet, Fontenay-le-Comte, Vendée, France. 

896. Henry Francis Garpner, Boston, U.S., ‘‘ Improvements in machi- 
nery for blocking or crimping the uppers of boots and shoes, and in 
treeing boots."—Partly a communication from William Willmott and 
Philander Shaw, U.S.— Petitions recorded 9th April, 1859. 

904. ALFRED Bowsr, Liverpool, Lancashire, ‘‘ Improvements in or appli- 
cable to the keels of navigable vessels.” 

906. Ricard ARCHIBALD BRoomaN, Fleet-street, London, *‘ Improvements 
in candle moulds.”—A communication from Auguste Godchaux, Paris. 
908. WiLuiAM Henry Bartow, Great George-street, Westminster, ‘‘ Im- 
provements in beams and girders.”— Petitions recorded 11th April, 1859. 
910. Wittiam Cuark, Langhaugh, Galashiels, Scotland, ‘‘An improved 
safety block to be used for lowering ships’ boats, the same being appli- 

cable to other like or analogous purposes.” 

912. Patrick Atrcuison, Sheffield, Yorkshire, ‘‘ Improvements in taps,” 

914. Everne Tugocone Novauier, Paris, France, ‘‘An improved ven- 
tilator.” 

916. Pumir Hitn, Manchester, and Joun Moore, Salford, Lancashire, 
** Improvements in weaving double pile fabrics.” 

918. Matutev Castay, Paris, France, ‘‘ Improvements in metallic bridges.” 

920. Joserpu Warp, King’s Norton, Worcestershire, ‘‘ An improvement or 
improvements in working fly presses used for raising metals, coining, and 
other like purposes.” 

922, Samve. Tarron, Leek, Staffordshire, ‘ Improvements in preparing 
and treating silk, and improvements in dyeing silk.”—/etitions recorded 
12th April, 1859. 

924. WiLuIAM AReNA Martin and JAmEs Purpigz, Woolwich, Kent, “ Im- 
provements in fire-bars.” 

928. WitttaM Crart, Cambridge-road, Hammersmith, and Tuomas WILson, 
Bradmore House, Chiswick, Hammersmith, Middlesex, ‘‘ Improvements 
in the manufacture of pinafores and bibs for children.” 

932. Joun Les Stevens, Fish-street Hill, London, ‘‘ Improvements in the 
fire grates of locomotive, marine, and other furnaces.”— Petitions recorded 
13th April, 1859. 








Inventions protected for Six Months by the Deposit of a Complete 
Specification, 

935. Joze Luis, Welbeck-street, Cavendish-square, London, ‘ A new cooling 
apparatus for liquids, especially beer.”—A communication from Jean 
Louis Baudelot, Rue Mogador, Paris, France. Deposited and recorded 
14th April, 1859. 

988. ALEXANDER WILLIAM WILLIAMSON, University College, London, “Im- 
provements in making extracts from liquorice root.”—Deposited and re- 
corded 19th April, 1859. 





Patents on which the Stamp Duty of £50 has been Paid. 
945. Wittiam Crosizy, Westbourne Park, Middlesex, and Groror 


GoLpsmitH, Leicester, Leicestershire.— Dated 19th April, 1856. 

994. CHARLES Swirt and JoHN JaAMgés Deruam, Blackburn, Lancashire.— 
Dated 25th April, 1856. 

953. Wituiam Mavenam, Ifield-terrace, Stockwell, Surrey.—Dated 2lst 
April, 1856. 

958. ALEXANDER Symons, George-street, Mansion House, and EDWARD 
Bunazss, Clerkenwell Green, London.—Dated 22nd April, 1856. 


1006. Taomas Hetrror, Sheffield, Yorkshire.—Dated 26th April, 1856. 

997. Rozeat Lakin, Stretford, Jonn TuomPson, EDWARD GERRARD , 
and FREDERICK ALEXANDER ¥ wick, Manchester, Lancashire.— 
Dated 25th April, 1856. 

“= w~ ANTOINE ARNAUD, Lyons, France.—A communication.—Dated 

” 1856. 
1058. Isaac Houpgn, St. Denis, near Paris, France.—Dated 5th May, 1856. 
a 5 wee JORDAN Firmin, Newton-le-Willows, Lancashire.—Dated 9th 
> a 


Patent on which the Stamp Duty of £100 has been Paid. 
bag Fa ba St. John-street, Clerkenwell, London.—Dated 20th 
r, L 





Notices to Proceed. 

2845. Patrick Rogertson, Sun-court, Cornhill, London, “ Improvements 
in shuttles,—A communication. 

2847. MAXIMILIEN ScHaFFNER, Eisnach, “ Improvements in smelting zinc 
ores, and in furnaces employed for this purpose.”—Petitions recorded 11th 
December, 1858. 

2851. Ropert WuittaM, Accrington, Lancashire, “‘ Improvements in machi- 
nery or apparatus for tracing designs from an engraved roller, or from an 
engraver’s sketch upon steel or other metallic surfaces used as dies by 
engravers to calico printers.”— Petition recorded 13th December, 1858. 

2866. Ferpinann Jossa, Bishop Auckland, Durham, “ Improvements in 
furnaces for generating steam and other purposes.”— Petition recorded 
14th December, 1858. 

2876. JONATHAN WARDILL, Commercial-road East, London, ‘‘ An improved 
stopper or controller to stop and control the running out of chains and 
ropes.”— Petition recorded 15th December, 1858. 

2886. Joun WALTER Friend, Freemantle, Southampton, “Improved appa- 
ratus for ascertaining and registering the depth and flow of liquids, and 
the distanc’s run by ships at sea.” 

2887. ALEXANDER MACKENZIE, Glasgow, Lanarkshire, N.B., “‘ Improvements 
in sewing machines.” 

2888. JosepH JeAN Marcais, Paris, France, ‘‘ Improvements in galvanic 
batteries.” 

2890. RICHARD AKCHIBALD Broomay, Fleet-street, London, “An improve- 
ment in plating and gilding forks, spoons, and other metal articles.”—A 
communication from Messrs, de Sauvigny, Paris.—Petitions recorded 16th 
December, 1858. 

2893, WILLIAM Beckett Jounson, Manchester, Lancashire, ‘‘ Improvements 
in machinery or apparatus for preparing for joining the rails of railways.” 
— Petition recorded 17th December, 1858. 

2902. James Taytor, Birkenhead, “ Improvements in the construction of 
pumps or engines for liftiag and discharging water.”—Petition recorded 
18th December, 1858. 

2920. Rosert Cxxa¢, Islington, London, FREDERICK ANGERSTEIN, Kennington, 
Surrey, and Gzoree Ferry, Hackney, Middlesex, ‘‘ Improved mechanism 
for imparting reciprocating motion to machinery, and more especially 
pumps.” 

2924, MiIcHAEL Kenny, Queen-street, Dublin, ‘‘ Improvements in bridges.” 

2929. FREDERICK Ransome, Ipswich, ‘Improvements in the manufacture 
- grinding and rubbing surfaces.”—/etitions recorded 22nd December, 


858. 

2952. WILLIAM BeckeTT Jonnson, Manchester, Lancashire, ‘‘ Improvements 
in the employment of gas for generating steam, and in engines connected 
therewith.” — Petition recorded 24th December, 1858. 

2963. Henry Lowe, Witt1AM TRUEMAN, and Joun Linwoop Pitts, Birming- 
ham, Warwickshire, ‘“‘A new or improved axle for carriages.”—/etition 
recorded 27th December, 1858, 

2975. Wittiam Tayior, Nursling, and WitLiAM DAKIN GRIMSHAW, 
Southampton, “ Regulating the admission of natural atmospheric air 
and eduction of rarefied air or gases from hot-houses or any other place 
or premises, and for supporting a required temperature.” 

2976. Ricuarp DuepaLe Kay, Accrington, Lancashire, ‘‘ An improved 
chemical means of applying or fixing on woven or felted fabrics certain 
colouring matters produced from tar.”— Petitions recorded 29th December, 
1858, 

3000. Henrt Rosin, Nantes, France, “Improvements in reaping machines.” 

3005. FRepERIC WILHELM ALEXANDRE CaspeR and GUILLAUME HENRY 
ScHMAHL, Rue du Faubourg St. Martin, Paris, “‘ Using spart or Spanish 
broom in manufacturing seats of all descriptions.”—Petitions recorded 31st 
December, 1858. 

7. Joun Outiver, White Bank, near Chesterfield, Derbyshire, ‘‘ Improve- 
ments in lubricators for steam engine cylinders "— Petition recorded 1st 
January, 1859. 

38. WittiaM Draper, Gordon-terrace, Holland-road, Brixton, Surrey, 
“Improvements in machinery for printing on paper and other fabrics.” 
42, WitLtaM CorFigeLp, jun., Charlton-Adam, Somersetshire, “‘ Improve- 
ments in chains for coupling, cranes, cables, mining purposes, hoisting, 
and all other purposes where chains are used.”—/etitions recorded 5th 

January, 1859. 

59. Witttam Epwarp Newton, Chancery-lane, London, “‘ Improvements in 
machinery for winding, twisting, and doubling fibrous materials.”—A 
communication from Louis Barnabé Duboc, jun., Paris, France.—JPeti- 
tion recorded 7th January, 1859. 

153. Ricnarp Garrett, jun., and James Kerriver, Leiston Works, 
Saxmundham, Suffolk, ‘‘ An improved arrangement of combined thresh- 
ing and dressing machine.”—/‘etition recorded 18th January, 1859. 

177. WitttaM Epwarp Newton, Chancery-lane, London, ‘* Improved 
apparatus for measuring water and other liquids.”.—A communication 
from Alfred Nobel, Paris, France.— Petition recorded 20th January, 1859, 

647. Tuomas Parstone, Birmingham, Warwickshire, ‘‘ Improvements in 
shades or glasses for gas and other lamps, and in the supports of the said 
shades or glasses.”— etition recorded 14th March, 1859, 

62. Henry Ameuer, Halifax, Yorkshire, ‘‘ Improvements in breech-loading 
ordnance, and in the means of producing part or parts thereof, which 
improvements are also applicable to what are called small arms.”—Peti- 
tion +ecorded 16th March, 1859. 

734. Joun Macinrosu, North Bank, Regent’s Park, and Goprrey Ruopes, 
Regent-street, London, ‘‘ Improvements in tents and such like coverings 
for shelter against the weather.” — Petition recorded 22nd March, 1859. 

765. MARK Fixru, Sheffield, Yorkshire, ‘“‘ Improvements in machinery for 
grinding saws and flat plates of steel."—A communication from E. T. 
Jones, Montreal.— Petition recorded 26th March, 1859. 

876. WILLIAM Campion, Nottinghamshire, ‘“‘ Improvements in machinery 
for the manufacture of looped fabrics.”—Jetition recorded 8th April, 
1859. 

935. Joze Luis, Welbeck-street, Cavendish-square, London, “ A new cool- 
ing apparatus for liquids, especially beer.—A communication from Jean 
Louis Baudelot, Rue Mogador, Paris, France.—Petition recorded 14th 
April, 1859. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Uffice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week ending 
2ist April, 1859. 

2091, 7d. ; 2094, 3d. ; 2095, Sd., 2097, 3d. ; 2098, 7d. ; 2009, 10d. ; 2100, 
3d. ; 2102, 2s. Gd.; 2103, 5d. ; 2104, 3d. ; 2105, 6d. ; 2106, 8d. ; 2107, 10d. ; 
2108, 10d. ; 2109, Od. ; 2110, 5d. ; 2L11, 6d. ; 2112, 3d.; 2113, 6d. ; 2114, 6d. ; 
2116, 8d, ; 2117, 3d.; 2118, 3d. ; 2119, 6d. ; 2120, 3d. ; 2121, 3d. ; 2122, 6d. ; 
2127, 8d, 








*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
2296. T. ARcHER, jun., Dunston, near Guteshead, “ Apparatus sor preventing 
explosions of steam boilers.”— Dated 14th October, 1358. 

According to this invention the supply valve is enclosed in a case having 
an opening at the top, through which the rod of the safety-valve passes, 
and by which steam passes from the boiler when the safety-valve is some- 
what raised. On the rod of the safety-valve there is another valve, which, 
when the safety-valve is raised beyond a certain point, closes the opening in 
the top of the case, and causes the steam to pass through a pipe which leads 
from the case to the interior of the furnace of the boiler, and so damps the 
fire and reduces the pressure on the boiler. Steam is also caused to pass on 
to the fuel in the furnace when the water in the boiler gets too low. This 


is accomplished by means of a float in the boiler, having a rod attached to | moving in a 





it, which passes through a stuffing-box in the top of the boiler, This rod 





and 
2313. J. Hick, W. Harareaves, and R. Harwoop, Bolton-le-Moors, 
3 for prime 6th October, 1858. 

These improvements relate to for regulating the —a Ss 
water to turbine or other water-w: , and consist in connecting the - 
shuttle or valve, the position of which is to be adjusted for the purpose of 
regulating the speed of the water-wheel or other prime-mover with a piston 
moveable in a cylinder. This nm is actuated by water, admitted either 
on the one side or on the other side of it, thro an admission vaive whose 
motions are regulated by a common ball or other governor in connection 
with the prime-mover. By these means power can be accumulated, pro- 
portionate in every case to the resist to be me in moving the 
cluw-shuttle or valve, whilst the ball-governor has only the friction of the 
admission-valve to overcome. The opening and shutting of the clow at the 
starting and stopping of the water-wheel or turbine is accomplished by 
means of a simple mechanism, actuated by a spoke or other wheel turned by 
hand, whereby the connection between the ball-governor and 
valve can be lengthened or shortened at will, and the action of the valve 
entirely reve By shortening the said connection, a constant pressure 





can be maintained against the underside of the piston, thus it to 
move upwards and raise the clow or supply-valve until the apply water 
is effectually shut off from the water-wheel or turbine. This position is 


maintained until the valve is reversed by turning the spoke or other wheel 
in the contrary direction. By lengthening or shortening the connection 
between the governor and the admission-valve the speed of the water-wheel 
may at any time be altered if found necessary, without any change being 
made in the wheels which drive the ball-governor. Racks and screws, as at 
present used for opening and shutting clows or valves, are dispensed with. 
2332. A. ALLAN, T. WaimsTer, and R. Gray, Perth, “ Improvements in 
steam boilers, also applicable in part to gasmeters, lamps, and lubricating 
and other app ratus requiring a constant liquid level, and in purt to 
pressure indicating apparatus,.”—Dated 19th October, 1858. 

This invention comprises improvements designed for the obtainment of a 
constant or nearly constant water-level in steam boilers, and also applicable, 
in more or less modified forms, in part for intaining a stant liquid- 
level in various apparatus, such as meters, lamps, lubricating and 
evaporating apparatus, and in part for indicating pressure. The invention 
cannot be described in detail without reference to the drawings. 








Cuiass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 

2291. T. InGram, Bradford, Yorkshire, “ Apparatus for signalling between 

the parts of a train of carriages.” —Duted 14th October, 1858. 

The indicator used as a signal, in carrying out this invention, may be a 
bell or other means by which to attract attention, and is operated by a 
suitable cord, wire, rope, or other band or chain, continued from the part or 
parts of the train carrying the signal to the part or parts where it may be 
desired to operate such signal. For the convenience of altering the length 
of a train by adding to, or removing from it any of the carriages, the 
operating band or chain is formed in parts, adapted to each carriage, with 
suitable hook or other connecting means at the ends, by which, when the 
carriages are connected, the connecting means to the signal may be formed 
continuous ; and in order that the band, or other connecting means, may 
be alike effective under different stages of compression of the buffers, and 
consequent variations at different times of the length of the train composed 
of the same carriages, the portion of band, or other connecting means, to the 
signal adapted to each carriage is, according to these improvements, formed 
in two part, and these separate parts pass under pulleys carried by the lower 
end of a pendant lever carried by the carriage, and are then connected to 
the buffer apparatus, so as to be drawn up with the compression of the 
buffers, and they are also connected to the traction springs in such manner 
as to be lengthened by the extension of the draw bar. 

22098. W. E. Newton, Chancery-lane, London, ‘‘ Cabin or state room for steam 

boats and other vessels.”—A communication.— Dated 14th October, 1858, 

The object of this invention is the construction of air-tight cabins or 
state rooms, for steam boats or other vessels, and which cabins or state rooms 
are so arranged and adapted to the vessels that they shall, in the event of 
the hull of the boat or vessel sinking, be capable of automatically detachin, 
themselves therefrom, and also of floating on the surface of the water, an 
under the control of the occupants. 

2314. P. Jensen, Copenhagen, “‘ Apparatus for governing or regulating the 

speed of marine engines.” —Dated 16th October, 1858. 

The inventor employs a cylinder, which is placed in communication with 
the water at one end, whilst the other end thereof is closed. It is fitted with 
a moveable piston, and the latter is connected, either directly or indirectly, 
with the throttle or other valve regulating the admission of the steam to the 
cylinders of the engine. Now, the more deeply the stern of the ship becomes 
immersed, the more the pressure of the water upon the piston in the 
regulating cylinder increases, the greater is the force wherewith the piston 
is thrust towards the closed end of the cylinder, and the more the 
between the piston and cylinder cover becomes compressed, and vice versa. — 
Not proceeded with, 

2327. J. Smirn, Newport, Salop, “ Rough-shoeing beasts of draught and 

burden.” —Dated 18th October, 1858, 

This invention consists in the employment of a plate or ring, to which 
clips are attached to fit the outsides of the shoes of horses or other beasts 
of draught and burden ; and by causing these clips and the plate or ring to 
be drawn together, roughing pieces or a snow-plate are fastened tightly upon 
the shoe, and thus the feet of the animal are prevented from slipping or 
being clogged by snow. 

2335. W. E. Newton, Chancery-lane, London, “‘ Hanging and arranging of 

cylindrical, conical, or spiral steel railroad springs for railway carriages.” 
—A communication.—Dated 19:h October, 1358. 

This invention consists in arranging and operating such springs in groups 
or series of four or more springs, placed in double lines vertically, so as to 
possess the length of elastic action which two series of the springs would 
have if placed one above the other, while the space which they occupy 
vertically is very much less than they would require if the springs were 
placed in pairs one above the other. 

2337. R. A. Brooman, Fleet-street, London, “‘ Propelling vessels.”—A commu- 

nication.—Dated 19th O. tober, 1858. 

This invention relates to the propulsion of vessels for carrying burdens, 
such, for example, as those used on canals, and is designed mainly to com- 
bine means of adapting the propelling surface to the varying draughts of 
water of the vessel, with other necessary qualities. And the invention 
consists in employing propellers, each composed of a float-board attached to 
vertical rods or arms, the upper ends of which are connected to cranks, and 
which are combined with other rods and cranks in such manner that, 
throughout its motion, the float-board always remains vertical. The 
motion of the vertical rods and of the float-boards is, in fact, the same as if 
they depended from a rotating crank pin and met with no resistance. The 
supplementary rods and cranks are added for the purpose of enabling the 
propeller to move in this manner while encountering the resistance of the 
water. The float-board is adjustable, and may be readily shifted up and 
down the vertical rods and arms, to suit the varying draughts of water of 
the — Any suitable number of such propellers may be employed in a 
vessel, 


Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2297. S. DiceLn, Radcliffe, Lancashire, ‘‘ Looms.”—Dated 14th October, 1858. 

This invention reiates, Firstly, to mechanism for moving the boxes of 
looms in which two or more shuttles are employed ; but neither this nor the 
remaining portions of the invention can be described without reference to 
the drawings. 

2300. R. R. Jackson, Blackburn, ‘‘ Apparatus for sizeing yarn.” —Dated 15th 
October, 1858. 

This invention consists in the novel application and use of a ball or other 
float tap or valve as a means of regulating the supply of size to the sizeing 
machines, in which tap the escape of the liquid through the tap is pre- 
vented by a piece of india-rubber or other appropriate substance, which is 
pressed by means of the float against the seating or opening of the tap, or 
is opened and leaves the same to supply the cistern as the float rises or 
falls in the sizeing liquid. The float tap may either be placed in a separate 
cistern, so as to feed a number of machines, or in a trough or small cistern 
attached to the trough of each machine.—Not proceeded with. 

2315, A Ropertson, Lounsdale. Renfrewshire, N.B., ‘‘ Applying starch and 
similar matters.” —Dated 1éth October, 1858. 

The improvements which constitute this invention consist, Firstly, in 
causing the fabric or material under treatment to be passed in contact with 
a roiler or drum having a film of the starch or similar matter on its surface, 
and moving in the same direction as the fabric or material, but at a slower 
rate. And, Secondly, in rubbing the starch or similar matter into the 
or material by the means of a second or separate roller or drum, and 
irection opposite to that of the fabric or material, but not 
supplied with starch or other similar matter. Or instead of the rubbing 














vin, 
has had time to act ; and such dry compounds in out the 
pt sewn are made up in suitable forms to be used in ever-pointed pencils, 
or 


in other suitable holders. In using such marking instruments, he prefers 
that the linen or other fabrics should be first damped and then written on 
whilst damped. 
2331. J. Owgn and H. Duckwortu, Blackburn, “ Looms.”—Dated 19th 


? 
d 
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mn consists in placing the crank shaft as near the bottom of 
it can be conveniently worked, and the sword-arm shaft much 
higher than is at present adopted. The patent obtain the picking 
motio: placing on each fly-wheel a bowl or tappet, which acts, as the 
, on a lever connected by a rod or to an arm in connec- 
picking stick, the top of which is either at the side or passes 
the slay bottom. Each lever is made to move out of the way of its 
bowl by means of a cam, and where several shuttles are used, 
or lays are employed to govern the movement of the picking 
The traverse of the slay or lathe may vary more or less in order to 
accommodate the loom to different kinds of goods and —_— of yarn. 
They also employ a damping apparatus under the cloth and yarn beam. 
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Ciass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2308. L. Marcus, Algeirs, “‘ Reaping machine.” —Dated 16th October, 1858. 
The chief feature of this invention consists in a gathering rack actuated by 
the same movement as that of the other organs. This gathering rack takes 
on the tabie the cut grain gradually as it accumulates thereon, and by a 
travelling motion brings it k on the table, throwing it aside in small 
heaps 





for bundling. grain thus thrown in heaps is not intermingled ; 
the ears are on one side and the stems on the other, as regularly as,when 
reaped by hand. Another improvement is that the cutter is working in a 
space than that in which the other pieces of the machine are actuated 
by the action of the large wheel, which one is obliged to cause to pass out- 
side of the grain which has to be cut, that is to say, in the space which 
serves also for the passage of the horses. The cutter and rack should 
accordingly be about one foot longer than the middle of the machine. Thus 
the place cleared off by the cutter being quite free, the machine when it 
returns can pass along without touching any of the grain cut, and without 
the necessity of removing the grain already cut. 


2318. W. Cuay, Ellesmere, Shropshire, ‘* Combined threshing and dressing 
machines.” —Dated 18th October, 1858. 
These improvements consist in the construction and arrangement of those 
~- of the machine which operate upon the corn, chaff, and straw after it 
left the drum of the threshing apparatus. On leaving the drum the 
straw is received upon shakers of a bent or angular form on their upper 
surface, to which motion is given by a crank shaft revolving in brackets 
attached to the underside of the inner end of the shakers. About midway 
between the crank shaft and their outer ends the shakers are supported 
upon rocking bars, which cause the shakers when acted upon by the cranks 
to have a tossing motion (increasing in extent in proportion to the distance 
from the points of suspension), which throws the straw out at the end of the 
machine. The grain and chaff separated from the straw is received upon an 
inclined vibrating trough the whole length of the machine, at the lowest 
end of which trough there is a riddle. This trough is suspended from the 
frame of the machine by bars, and has a vibratory motion given to it by a 
crank shaft. A current of air from a fan blower drives the chaff out at the 
hinder end of the machine, while the grain falling through the riddle passes 
into a box at the side of the machine, from whence it is raised by an endless 
chain of buckets into a hummeller, through which it is led to the opposite 
side of the machine, where it falls into a vibrating riddle-box attached to 
and moving with the vibrating trough before mentioned. Within this 
riddle-box there are two riddles, one above the other, and a screen beneath ; 
while passing these riddles the grain is exposed to the action of a second 
blast, to drive off any chaff or light particles not before got rid of. The 
motion of the riddle-box causes the small grain and seeds to pass through 
the screen to one spout, while the best corn is separated and delivered 
through another. 





Crass 5.—BUILDING.—None. 


Ciass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, &c. 
2310. T. W. G. Treesy, Westbourne-terrace Vill+s, ‘‘ Breech-loading fire-arms 
and cannons.” — Dated 16th October, 1858. 

This invention cannot be described without reference to the drawings. 

2329, J. WuitwortH, Manchester, “ Guns, gun-carriages, and animunition.” 
— Dated 19th October, 1858. 

These improvements relate, First, to a mode of giving accurate horizontal 
adjustment to a gun by moving its trunnions laterally in their bearings. 
This is effected by means of a lever which acts on one of the trunnions, the 
opposite end of the lever a connected with a screw, which is adjusted by 
hand. To this apparatus and mode of adjusting guns the patentee makes 
no claim. Secondly, it relates to the use of discs or cakes of wax, tallow, 
or other similar lubricating compounds or substances as wads for ammuni- 
tion for ordnance and fire-arms, whereby the piece is properly lubricated. 
The lubricating materials may consist of bees’-wax and tallow, used sepa- 
rately or combined ; or of paraffine, or such other similar substances as are 
not materially affected by being exposed to the action of the atmosphere. 
The — has obtained good results from a composition consisting 0 
equal quantities of wax and tallow. These proportions may be varied 
according to the temperature of the weather and climate, care being taken 
that a sufficient quantity of tallow be used to ensure perfect lubrication of 
the barrel at low temperatures, while sufficient wax is employed to make 
the wad cohere and withstand the effect of high temperature. Instead of 
mixing the wax and tallow together whilst both are in a melted state, he 
sometimes melts the wax and runs it into a mould, and when set, pours the 
tallow into or on to the wax. In this case the tallow adheres to, but does 
not mix with, the wax, which thus forms a coating. In making wads for 
small arms he takes a cake or sheet of the lubricating material made of 
the requisite thickness, and by means of a suitable punch cuts out of it 
wads or discs. Or the melted material may run in the form of a rod, and 
afterwards be cut into wads or discs. Thirdly, it relates to the application 
of tin or zinc, or other hard metals or alloys, as an outer coating for soft 
metal rifle projectiles. The soft metal for the projectiles is made in a con- 
tinuous length, and is coated by an adaptation of the well-known apparatus 

ployed in facturing lead pipes and coating them with tin or other 
metal, and which it is not necessary to describe. Any apparatus whereby 
the soft metal is made in a continuous length suitable for being divided into 
shorter pieces, and formed into projectiles by the ordinary bullet-making 
machinery, fas A be used, provided the continuous length of metal is forced 
through suitable dies, and through a bath of melted coating metal or alloy, 
whereby a continuous coating is deposited. 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Or ts, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2231. N. Fe.uows, jun., West Derby, Lancaster, ‘‘ Tea-kettles and other like 
domeatic vessels,””— Dated 7th October, 1858. 

This invention consists in forming the bottoms of tea-kettles and other 
like vessels concave, and carrying a pipe or pipes from the bottom through 
the body of the vessel, and out at the side or top thereof, so as to form a 
flue or flues through which flame and heat may pass.—Not proceeded with, 
2299. G. Lomas, Manchester, “‘ Ornamental fabrics for ladies’ dresses.— Dated 

14th October, 185%. 

This invention applies to cotton, woollen, silk, or other piece goods upon 
which patterns are produced by processes of printing, weaving, or by other 
means, and consists in forming another pattern thereon by embossing, and 
in such manner that the said embossed parts when the piece is made up 
may follow a leading outline of the dress. Thus the inventor embosses the 

or edges of a og? of printed cloth, which may then be made up into a 
“* flounced robe,” the fi being « ted by the emt 1 parts, or 
it may in like manner be made up into dresses called ‘‘ robes a quille,”— 
Not proceeded with. 
2302. G. Davies, Serle-street, Lincoln’s-inn, “ Manufacture of gloves and the 
apparatus employed therein."—A communication.—Dated 15th October, 














These improvements are effected principally by certain modifications in 
the cutter or punch used for cut the material for the gloves, whether of 
silk or of other woven fabric or skin. The cutter is formed with moveable 

eces or blades le of being taken asunder, and is suitable for cuttin 

yom one to several dozens of gloves of four different sizes at one blow of | 








Crass 8.—CHEMICAL. x yy Communication. — Dated 14th October, 1886. wae 

. . . ‘ . india-ru' or gutta-percha is prepared for harden- 
ay Sa Chemical and Pharmaceutical Preparations, Fuel ing in the usual manner, and is placed in the mould made of cast tin, or 
and Lighting Materials, Preparation and Preservation of Food, | cast brass, or pressed tin, or other suitable material. It is then sub ected to 
Brewing, a. Bleaching, , Calico-Printing, Smelting, | the action of steam, or hot air, or heat of any kind, during a of from 

Glass, Pottery, Cements, Paint, , Manures, §c. half an hour to three hours, the length of time depending on the proporti 
’ ae . oe of sulphur mixed with the india-rubber and other circumstances. It is then 
2307. G. F. Witson, Vauchall, ‘‘ Preparing compounds containing sulphur | removed from the heat, and the mould is removed from the india-rubber or 
Sor preventing and destroying blight, mildew, and insects.”—Dated Lith tta-percha, which, by this time, is in a partially hardened state. Any 








October, 1858. : listers, holes, or other imperfections on the surface are now moistened 
This invention consists in preparing compounds of sulphur and soap by | a liquid compound or solution of india-rubber or gutta-percha, and are 
combining sulphur in a state of solution with soap, in place of simply mix- | up and smoothed with the original P d before. joned, and pressed 
ing them mechanically as heretofore. again in the mould, care being taken to have the joints of the mould water- 





tight during the heating process by means of small strips of india-rubber 
inserted between the joints or otherwise. The parts of the mould are then 


Crass 9.—ELECTRICITY, pressed Great ly tequther by omens or ctherwins, and the whole is again re- 

. . . ‘ aced in the heat, leaving it there from ut half h to three 
Including Electric, Magnetic, and Electr ‘o- Magnetic Apparatus, ours, when the com: und will still be partially hardened. It is then again 
Electrical Apparatus, Galvanic Batteries, §c. withdrawn from the heat and removed from the mould, and if the be 


2317. B. NickeLs, Mitcham, Surrey, “ Blectric telegraphs.”—Dated 16th | Still imperfect it is again perfected in the manner before described, but if 
October, 1858. the form be perfect the article is placed loosely in a box without the mould. 
This invention consists in using wires which are not electrically insulated | The box containing the shaped articles is then closed hermetically, and ex- 
from the water in which the same are required to be immersed, and in so | Posed to the heat until the articles are completely hardened, which 
constructing or arranging an electric telegraph between two places separated | Tequire six or eight hours’ exposure to heat, after which the box is remov 
by sea or other water as to use the intervening water in forming the Pattery and opened and the process is completed. The form of the articles will then 
employed for working the telegraph. Each of the telegraph wires or con- | b¢ found to be perfect, although somewhat smaller than the mass o ly 
ductors used (which the patentee prefers to be of copper or alloys of copper) | CoMtained in the mould. It will g lly be sufficient to remove the 
is submerged in the water, so that the two ends thereof are brought to the | ticles only once from the mould for the purpose of repairing or lve 
two distant stations on either side of the water. The ends are respectively | Much will depend upon the particular mould used, and the form and thick- 
connected to suitable electric telegraph instruments, and a wire from each | 8s of the article, and a little practice will enable the workman to decide 
of the instruments is conducted to the water, and the ends thereof are | Whether one removal from the mould is sufficient or not. Articles of no 
dipped or laid into the water, and by preference copper is fixed at one of the | Tet thickness, such as combs, are partially hardened and the imperfections 
terminals and zinc at the other, though other matters suitable for forming | Tepaired in the manner before described, and they are then replaced in the 
the elements of a battery may be employed. —— _ = v a _ io * pleted while he are — — 
, ms . , n articles of considerable thickness the great contraction takes place 
2321. c. wo fy ew Papeet, Surrey, “‘ Insulating and covering the last part of the heating process +o the article not ot in con 
wire. ed 18 ctober, 1858. 2 with the mould at that time, the contraction proceeds in a uniform manner. 
The patentee claims, First, the mode of applying a solvent to the india- | The methods described are more particularly applicable for the purpose of 
rubber covering of a wire or other conductor of electricity as above de- | obtaining plain surfaces, or forms with cumpannlite’ large ornaments. 
scribed, for the purpose of causing the folds of india-rubber to adhere | 9999 4 Gg hei : « tite : t lL 
together, and effecting a more perfect insulation of the wire or conductor. | “~*~ ry rnen Whitehall, London, “ Manufacturing cast-iron, and 
aise, tive endiin oll eetabaaia h one : wrought-iron.” —A communication.—Dated 14th October, 1858. 
ly, ubjecting the india-rubber covering of a wire or other TY 
camiuaien of dealin te ee eaten, oF 4 ° 1ese improvements for manufacturing cast-iron, steel, and wrought-iron 
; y e action of a moist heat as above, for the are as follows :—First, to purif dd decarboni: I i 
purpose of causing the folds of india-rubber to adhere together, snd effecting or the iron as it runs f upc Volest — ntti ee gradually pig or cast-iret 
a mere perfect insulation of the wire or other conductor. Thirdly, the cover- t pl into eable » Snes oF ceneiing Sasanss, 6 GS eras 
ing of insulated wires or luctors with yarns of fibrous material, saturated ot pleasure into malisable cast-iron, atesi, er wrought-iron; Secondly, So 
‘ . aan wees faa Thee obtain steel or iron directly in a furnace or cupola or cupolo ch with 
with a composition for the purpose of preserving such fibrous material, and ; ~~ 
causing it more effectually to protect the insulated wires or conductors from alternate layers of ore or mineral suitably prepared, and ¢ ; ye 
injury. to substitute for the combustion or the coke usually employed, or charcoal, 
: bs ; the combustion of coal or wood in the manufacture of iron of steel. The 
2326. A. W. DRayson, Plumstead, and C. R. Binney, Woolwich, Kent, “ Sub- | means that the patentee employs are as follow :—First, viz., the decarboni- 
marine telegraphic cables.”—Dated 18th October, 1858. sation of the pig-iron :—He causes to pass through a mass of liquid cast-iron @ 
The patentees propose and prefer to use a much thicker wire than usual, | current of steam of an exceedingly high temperature mixed with hydrogen 
and to cover it with silk or other fibrous material that 1s a non-conductor, | and carbonic oxide, in such a manner as to bring the molecules of the 
or a bad conductor of electricity. This fibrous material is to be secured on | metallic bath into contact with the triple current, so as to decarbonise it, 
the wire by means of a solution of india-rubber or other analogous sub- | Secondly, to obtain steel directly he charges a cupola or cupolo or furnace 
stances, and the wire thus protected is to be inclosed in a tube of pipe of | with alternate layers of suitably-prepared ore and charcoal ; then he effects 
vulcanised india-rubber or other elastic non-conducting material, | the combustion of the charcoal by means of an exceedingly hot current of 
in such a manner as to leave a vacant space of and round the inclosed wire, | air mixed with hydrogen and carbonic oxide, which decarbonises the ore in 
which thus will be inclosed in a kind of tunnel. The interior bore of the | carbonising the iron, and converting it into steel. Thirdly, to take from the 
vulcanised india-rubber tube or pipe may be either round or square ; but if | ore the oxygen; and to purify it he confines the ore, without mixing it with 
the tube is externally round or cylindrical they prefer the internal borethereof | charcoal, in one or more earthenware retorts or cylinders placed in an oven 
to be square, or vice versa. Owing to the absence of any other metal in the | similar to that in which retorts are placed for making is for illumination, 
cable than the electric wire itself, there will be much less liability than | or in any other convenient manner. He burns in the furnace of the oven 
usual of the electricity being carried off laterally and lost ; and from thecon- | coal or wood, or any other suitable fuel, the flame of which heats exteriorly 
struction of the cable with an outer covering or tube of vulcanised india- | all the cylinders or retorts before ing into the at here ; or he heats 
rubber, it will be less liable to destruction from friction against sunken | the retorts with the very hot products of any combustion such as those 
rocks or other - substances at the bottom of the sea than the ordinary | produced by the coking of coal. When the ore is raised to the highest tem- 
metallic submarine telegraphic cable. Owing also to the specific gravity of rature that can be effected he allows an exceedingly hot current of 
a cable of the kind above described being much less than of a solid one | oar eel and carbonic oxide to pass into each cylinder or retort. 
constructed principally of wire, as heretofore, there will be a reduced | double current spreads itself throughout all the bed of mineral, of which 
strain on the cable when being payed out, and consequently much less com- | mineral the oxygen combines with the hydrogen and carbonic oxide, con- 
plicated and expensive machinery than that heretofore —_ ed will be re- | verting the ore into a bar of iron orsteel. Sometimes, instead of takin; 
quired for depositing the electric or telegraph cable at the bottom of the | from the mineral its ox ygen by means of a current of pure hydrogen 
ocean. In order to compensate for any undue strain on the cable, and to im- | carbonic oxide, the mineral can be deodorised by causing a very hot current 
part to it a certain amount of elasticity, they also propose to introduce at | of proto-carburet of hydrogen to pass through and overit. This is 
such intervals as may be considered advisable, lengths of cable of from half | duced by causing fine sawdust, or liquid rosin, or any inydro-enteares teen 
a mile to a mile long, more or less, constructed upon such a principle as will | from sulphur to fall upon incandescent coke. "The merator of the decar- 
admit of such lengths elongating to a certain extent when subjected to any | bonising and deoxidising currents which he prefers, is a generator of 
undue strain. To effect this object they make such half-mile or mile lengths | superheated steam mixed with hydrogen, carbonic oxide, and carbonic acid. 
of cable of wire coiled helically or spirally inside the elastic or vulcanised | It is a cupola formed of moulded blocks of fire-clay, fire-bricks, or fire- 
india-rubber external tube or pipe, so as to admit of this part of the cable | lumps, forming a vertical cylinder of such materials, of which cylinder 
being elongated or stretched to a considerable extent without risk of | the upper end is open at the centre, The earthenware cylinder 
breakage. is surrounded by an outer casing of wrought-iron or other suitable 
2322. R. TIDMAN, Jermyn-street, London, “‘ Apparatus for paying-out and for | Material to prevent expansion of the brick or earthenware cylinder, 
raising electric telegraph cables.” —Dated 18th October, 1858. and to resist the pressure of the gas which is formed by the steam 
This invention consists in employing a raft or floating platform for carry- | When coming into coritact with the incandescent coke, This generator or 
ing and delivering electric telegraph cables when paying them out, and for | CUPola is charged with coke by the opening at the upper end. Then he 
winding such cables upon when it is desired to raise them, and in connecting, | ©l0ses this opening by a tube curved at about a right angle, the horizontal 
by chains or otherwise, to the said raft or floating platform, a lighter raft, or | branch of which is introduced into the mouth of another pipe terminating 
a series of lighter rafts or sea cables coupled by chains or otherwise, and | '2 the chimney. The coke or coal is lighted by a door at or near the bottom 
furnished with sets of horizontal rollers, over which the cable passes on its | Of the cupola, and the gaseous products of the combustion pass off by the 
way to the sea. These lighter rafts are used only when paying out cables, | Pipe into the chimney. When the mass of coke has become incandescent, 
being unnecessary when cables have to be raised. The rafts are towed by a and also the earthenware lining, which can be seen by any convenient 

















steamer.—Not proceeded with. opening, he closes the opening to the hearth hermetically by means of a 
2336. W. Gossacr, Widnes, ‘ Utilisation of alkali waste."— Dated 19th | covering, which acts as the neck and bonnet of a gas retort, and which 
October, 1858. being luted and screwed home by the usual bridle or bar and screw, closes 


This invention comprises the separation of sulphuretted hydrogen from | the opening effectually. Then he takes away the curved tube that closes 
such mixed gases (obtained from alkali waste), and thereby obtaining car- the opening or hole above described at the top of the earthenware cylinder, 
bonic acid gas of sufficient purity to be usefully applicable. The inventor which runs horizontally into the chimney, and then closes the said openi 
effects the separation of sulphuretted hydrogen from such mixed gases by | With a suitable bonnet, ond luting as at the bottom. After having obtain 
causing it to be decomposed, either by sulphurous acid gas, or - com- | the proper heat in the cupola, and having the cupolo well closed, he allows 
pounds of nitrogen and oxygen, thereby causing the formation of water | ® Current of steam to onter at the top of this chamber, which descends and 
and the deposition of sulphur. The invention also comprises means | P®8es out by a suitable opening contrived on the projecting neck for the 
whereby alkali waste can be caused to absorb oxygen from atmospheric air, | 400r or bonnet of the close chamber similar to the head or end of a gas 
and the use of such oxidised alkali waste for the production of sulphurous | retort. In traversing from top to bottom throughout the mass of coke a 
acid gas and carbonic acid gas. He effects the absorption of oxygen from | Portion of the gas is decomposed. Its oxygen unites with the incandescent 
atmospheric air by means of alkali waste, by causing such waste to be ex- | Carbon to form carbonic oxide, and a little carbonic acid, which pass with 
posed to the atmosphere, and he extricates sulphurous acid gas and car- | the corresponding hydrogen into the decarbonising apparatus after described. 

mnie acid gas from such oxidised waste by causing it to be acted upon by | When the exceedingly hot aeriform current is required to be formed only 
muriatic acid, or other acid liquors, and applies sulphurous acid so extri- | Of hydrogen and carbonic oxide, he only allows a slight quantity of steam 
cated for the decomposition of sulphuretted hydrogen, as before mentioned, | © come into the top part of the cupolo, in order that it may be entirely 
The invention also comprises the extrication of sulphuretted hydrogen and | decomposed during its passage through the incandescent coke. In this case 
carbonic acid gases, also sulphur, from alkali waste, by causing such waste | the decomposed steam produces only the hydrogen and carbonic oxide, 
to be decomposed by the action thereupon of such acid liquors as are | Which latter cannot be changed into carbonic acid by combination with the 
obtained by the use of muriatic acid in the manufacture of chlorine, which | OXYgen of the steam as it does when the steam is in excess. The pig iron 
manufacture is usually conducted in connection with the manufacture of | ©@2 be carbonised in a state of fusion in the crucible of a high furnace, or 
alkali, and therefore simultaneously with the production of alkali waste. | im 4 solid state it may be fused in a cupola. Decarbonisation of pig iron:— 
The invention also comprises the production of sulphuret of iron and sul- | He first mixes the fragments of pig iron with incandesceat coke fn a blast 
phuret of manganese, or one of such sulphurets, by the action of alkali furnace, such as Wilkinson's, or as is used at iron foundries, To produce 
waste on the acid liquors obtained in the ordinary manufacture of chlorine, | the current of steam by the waste flame, he causes the latter to descend by 
by the use of muriatic acid, and the application of metallic sulphuret so | the central tube or pipe of a vertical boiler placed near the furnace on 
obtained for the purpose of producing sulphurous acid gas.—Not proceeded | the top of a subterranean passage which conducts the smoke into the 
with. chimney. When the iron is in a state of fusion, he carries to the 
bottom of the furnace under the tap hole or dam, suitably secured, 
the apparatus for decarbonising it. Description of the decarboniser:— 





35 _ SCE r Te The body of the decarbonising apparatus is an iron ladle or pot of suitable 
r Crass 10.—MISCELLANEOU S. size, lined with fire-clay, such as is commonly used for somering the liquid 
Including all Patents not found under the preceding heads. iron in foundries, Its capacity is divided for the occasion into two equal 


7 “a —- ea i i compartments by a moveable vertical grating, formed of iron tubes, the 
Se al Yorkshire, “‘ Safety cages for imine shafts.” — upper end of each of which tubes is promt to = horizontal pipe, with which 
This — consists 4 & “-~y! —— of coiled or barrel | Bach tube is pierced with “poles (oultabiy distanced) pen vootieal ten in 
springs and gripping eccentrics. e cage is t at its upper end with a such a manner that one-half of thi ti f holl 
pair of transverse parallel shafts, which shafts carry at each extremity an | ¢} t has the holes BA py BA 
eccentric, there being thus two eccentrics on either side of the cage. These halfof sae De San te cremate «© Se Sew ota Geen) SS Se 
: 7 eC . the grating on the other side of the pot has the holes so as 
eccentrics are disposed on each side of the conducting bars, and when ry ble j ite direc mn 
brought into action or peorey. rotated by the coiled springs hereinafter ivodien, — net owedtonie ey my injuved, 
— to, ny 4 grip heh. — of the conducting rods, and so prevent the | ‘The horizontal pipe into which the said vertical pipes are all fixed is retained 
—- on pe hens by: ey —_ = tah ate upon the circumference of the said iron ladle by its two extremities, of which 
erse § 5 y ce) I » i rhils j F 
being secured to the shaft, and the other to the framing of the cage, so ron A ght AT. Te athe the p. EN. Bg the 
that they will have the effect of turning the shafts in their bearings. In | patentee opens the screw valve or other suitable contrivance, which at once 
7 py an a o—. shafts is a aa od - to be ray are attached the | allows the steam, the hydrogen, the carbonic oxide, and carbonic acid to 
ends of a double safety chain, so arranged with regard to the winding ro; 4 rw bare gases 
that when the weight of the cage is on the main rope, the safety chains will need A YE, a the or tubes. The gs the b— —_ 
be tightened, and by acting on the lever arms and shafts will keep the | the ladle or pot, and heat it for a few seconds before he lets the iron fall into 
eccentrics out of contact with the conducting rods; but should a breakage | jt hy opening the hole by which it flowsfrom the furnace. The liquid 
of the winding rope occur, the lever arms will be relieved from the tension | now comes under the influence of the aeriform currents, which rash in 
of the safety chain, and the coiled springs will consequently be free to act, | contrary directions from the two halves of the grating of hollow tubes, and 
and cause the eccentrics to turn towards each other and grip the conducting | the entire mass of liquid metal takes a rotary movement in consequence, 
rods between them, thus maintaining the cage stationary at whatever part | ‘This turning mass being continually divided by the bars of the grating, and 
” 


of the shaft it may be. lifted by the hat the 
‘ ascending currents metallic 
2283. A. Benda, aoe ene enn, * Models of the human and other pertieien are brought into — LAF r b 4 Fs, The de- 


igures. 13th October, 1858. carbonisation can be 
This invention consists in constructing models of the human and other | brin i in at the Gohioom tie Oltaas nat oan aaa pono jay 3 open ful 
figures by forming the limbs and other parts of the same separately, and | metal , thus dispensing with the pot or ladle, By this contact the 

















THE ENGINEER. 











more . of the centigrade, or 1,440 deg. Fah., | 2301. W. Bacon, Prestwich, Lancashire, “ Valves, valve-cocks, gates, and still gives the second bend to the same. A spring arm or 
+ to nak ates o aay stopeocks.”—A —Dated 15th October, 1858. inthe hove agent the frst bend, and forest Wie 2 teoond 
particles of other substances render the ioen porous and brittle. The The nature of this invention coudiets Inco improving Cee, consreee ite poy mfp an og HR AG then =< 
same it the a peculiar form of oscillating valve upon 
mn ay et uma ohh carmen |B nga rae See erie |S seman tnd pings ernie com 
tee fi or po. v u 
Sunwin Gt-< bs sister sndionts te sunaber of Athan pent 9 through the valve and the valv die, thereby causing less friction to the | process for Wee Sapa: et © the Rake exe to Seeeee con- 
ag hs ec ty mci | ar ethno |b un en an ia i 
¢ bath into malleable cast iron. When the duration of the flowing passing ugh it, oy x. be no pero fy ty 5 a Paw g-- gave ber paged - J weg = ee a 


the colour of the metallic bath show pure steel, the refiner stops the 
decarbonisation by intercepting the current; then the metal can be 
run into moulds of the desired shapes, in steel or in malleable cast 
iron, if the metal is more carbonised than steel.—Decarbonisation of cast iron 
in the state of fusion in the crucible of a high furnace :—Supposing an 
earthenware reservoir established near a high furnace in such a manner that 
its upper opening communicates with the crucible of the furnace by a 
nel, the entrance to which is placed underneath the outflowing hole. 

This reservoir, which he calls the decarbonising crucible, is made of wrought 
iron plates lined with earthenware or fire-clay, and its interior is divided 
into an upper and under chamber by a horizontal earthenware drainer, 
pierced with small holes like acolander. The circumference of this earthen- 
ware colander is luted on a shoulder-piece contrived in the interior side of 
the wall of the reservoir. The bottom of the lower b icat 
with an earthenware tube, covered by iron provided with a band or bridle, 
which is to be fastened or bolted round the opening of the decarbonisin 
crucible. This tube is intended to conduct the iron suitably decarboni 
into a channel or current that distributes it to the ingot moulds. Opposite 
the conducting pipe is fixed a tube communicating with the generator of the 
quadruple gaseous currents. When he wishes to work the decarbonisation, 
he at first lets the current of steam, hydrogen, carbonic oxide, and carbonic 
acid come, which heats the upper and lower chambers of the decarbonising 
crucible and the wall of the flow pipe. Then he lets the liquid iron run from 
the bottom of the high furnace into the channel which conducts it to the 
decarbonising crucible. Soon the metallic bath, covering the surface of the 
perforated plate or colander that separates the upper and lower chambers of 
the reservoir, runs into the lower chamber by as many threads as there are 
holes in the horizontal plate. Each metallic thread, finding itself enveloped 
in an atmosphere of steam mixed with gas raised to more than 800 deg. 
centigrade, or 1,440 deg. Fah., decomposes instantly the steam, which takes 
up part of its carbon. The undecomposed steam, mixed with hydrogen and 
carbonic oxide, hurries away the liquid iron into the flow pipe, where the 
metal continues to decarbonise itself progressively. The degree of decar- 
bouisation depends on the length of the flow pipe, which experience alone 
determines as most suitable, according as he wishes to obtain malleable iron 
or steel at the outlet of this discharge pipe, which conveys them into the 
channel abutting on the ingot mould. When he wishes to manufacture iron, 
he pushes the decarbonisation almost to the limit beyond which the iron 
would cease to be liquid. To effect this, he makes the flow pipe a sufficient 
length, for the metal finishes in decarbonising itself in falling into a shallow 
crucible, after having traversed with the gaseous currents a partition 
pierced with holes adjusted to the outlet of the pipe. He takes out after- 
wards from the crucible, whilst it is hot, the mass of iron, which he submits 
to a hammer to remove the finery cinder.—Direct manufacture of iron or 
natural steel: —He manufactures directly iron or steel by treating the ore after 
the Catalan system, perfected as explained below. Instead of exciting the com- 
bustion of the charcoal in an uncovered chamber-vessel as they do by the 
Catalan process, and asin the Pyrenees, he economises the fuel considerably by 
burning it in a cupola, or furnace after Wilkinson’s plan. After having 
almost half charged the furnace with charcoal, he finishes by filling the 
other half with alternate layers of ore and fuel; then he lghts it, and 
hastens the combustion by a suitable blast. The tuyere of the blast has a 
branch pipe, which communicates with the generator of hydrogen and 
carbonic oxide. This tube is provided with a suitable slide or valve, de- 
signed to intercept and regulate at pleasure the double deodorising current, 
As soon as the ore is incandescent he opens the valve, that allows hydrogen 
and carbonic oxide to pass into the tuyere. This tuyere, projecting and 
suitably inclined into the interior of the furnace, the blowing machine drives 
to the centre of the lower part of the burning mass a suitable volume of air 
mixed with hydrogen and carbonic oxide, raised to a very high temperature. 
This triple current, the proportions of which are regulated at will, carry off 
rapidly from the ore the oxygen and other substauces foreign to the iron, 
which can thus be converted directly into stcel.- Employmert of coal and 
wood in the manufacture of steel:—The ore, mixed with a slight quantity of 
»owdered charcoal, is confined along the whole length of one or several 
cocunatel earthenware retorts, fixed in the same oven. These retorts, like 
those for making gas, carry on their projecting ends an arrangement for 
fixing a pipe, furnished with a suitable valve for regulating the opening for 
the escape of the gases from each retort into the atmosphere. Towards the 
base of the retort, and at its posterior end, he has an opening which com- 
municates by an iron pipe with the generator of hydrogen and carbonic 
oxide. At first he burns coal or wood in the furnace of this oven, the flame 
of which heats exteriorly all the retorts before escaping into the atmosphere. 
When the ore has attained the highest possible temperature he allows an 
overheated current of hydrogen and carbonic oxide to pass into each retort. 
This double current traverses the whole length of the ore, the oxygen of 
which combines with the hydrogen and carbonic oxide. The steam and 
carbonic acid resulting from these combinations pass off into the atmosphere 
by the tube placed upon the head of the retort. The ore having lost its 
oxygen is reduced to the state of iron when not mixed with charcoal, and to 
the state of steel when mixed with charcoal. He thus directly obtains bars 
or plates of steél whether the cre mixed with charcoal is decarbonised in 
cylindrical retorts or in any other forms of gas retorts. And he can avail 
himself of the heat escaping from coke furnaces to heat the retorts which 
contain the ore and powdered charcoal. 


2292. W. CLark, Chaneery-lane, London, “ Tanning hides, and appzwratus 
employed therein.” — Dated 14th October, 1858. 

This invention consists in causing the tanning liquid to penetrate through 
the fibres of the skin, First, by applying the pressure of a column of tanning 
liquid ; Secondly, by means of a vacuum, which two processes can be em. 
ployed either jointly or separately. 

2203. S. Perkes, Clapham, Surrey, “ Machinery for extracting oil from the 
cocoa-nut and other vegetable matters.”— Dated 14th October, 1858. 

This invention has for its object improvergcnts in machinery for extracting 
oil from the cocoa-nut and other vegetable matters. For these purposes the 
coprah is reduced into a pulp by a rotating rasp made up of circular saws, 
and such pulp or other vegetable matter from which oil is to be extracted is 
continuously fed on to an endless table or chain, which is reticulate. or made 
with suitable passages through for the passage of the oil. This endless 
chain or table is supported by several rollers on it under side, and the pulp 
of coprah is fed on to the same at the upper end of the machine, there 
being suitable mats or fabrics of cocoa-nut fibre or other material on the 
under and upper surface of the vegetable matters so fed on to the endless 
table, which is arranged by preference in the form of an inclined plane from 
the upper to the lower end of the machine. The part of the endless chain 
or table for the time out of action passes under the supporting rollers, and 
there are trays under the supporting rollers to receive and conduct off the 
oil to suitable reecivers. ‘The endless chain or table in its movement over 
the supporting rollers passes under a number of pressing rollers, there 
being one such roller over each supporting roller. The first or uppermost 
pressing roller is at the greatest distance above the table or endless chain, 
so as to offer comparatively little pressure to the vegetable matters on the 
table, aid the rollers in succession are set nearer and nearer to the endless 
table or chain, by which as the table or chain progresses the matters thereon 
become subjected to greater and greater pressure. The rollers are made 
hollow in such manner as to be heated by any suitable hot fluid or other- 
wise, and in some cases the pressing surfaces of the rollers are of glass. In 
order to separate the fluid oils from foots and foreign matters centrifugal 
machines are employed. 





2204. H. Martin, Old Kent-road, “ Improvements in separating starch from 
gluten, in apparatus used therein, gnd also in preparing coment from 
gluten.” — Dated 14th October, 1858. 

For these purposes a rectangular trough is used, having wire gauze let in 
at the ends and middle, or at other convenient parts. In this trough a re- 
ciprocating frame is used carryiug rollers, by preference four, although other 
number of rollers may be used. The dough which is to have the starch 
separated from the gluten is placed between the two end pairs of rollers, 
the frame is made to reciprocate, and a constant flow of water is allowed to 
flow on the dough, which will wash out and separate the starch from the 
gluten, the wash water continually flowing through the wire gauze into a 
suitable vessel to settle, and there to be treated in the ordinary manner of 
manufacturing starch. After the dough has been subjected for a time to 
the action of the frame of roliers the dough—now jor the most part gluten 
—is placed between the ends of the frame and the ends of the trough, by 
which the dough or gluten is continually beaten by the ends of the frame 
whilst still subject to a constant flow of water. In order to convert ¢luten 
into cement it is combined with stale beer or fermented liquor and oil, 


2295. G. Baxter, Northanpton-equare, “ Colouring photographic pictures.”— 
Dated 14th October, 1853. 

This invention consists in combining with photographic pictures the 
rocesses of intaglio plate and surface printing, and also the processes of 
ithographic and zincographic printing, as a means of colouring such photo- 
graphic pictures, For these purposes as many printing plates, blocks, or 
surfaces are prepared as there are intended to be colours or shades of colours 

inted on a py picture, each printing block, plate, or surface 

‘ing prepared in a suitable manner to print a portion cf the picture with 
its particular colour or shade of colour, so that when impressions have been 
taken from all the printing blocks, plates, or surfaces on to a phot phic 
picture, the same will be coloured all over, or to the extent pa oo The 
colours employed may be such as are now ordinarily used in the above 
mentioned processes of printing. 








ite ports ft will srevent the fow of a fluid from the valve-chamber through 
ts will prevent the flow of a fluid from the v: 

either of the ports alternately, so long as the spindle remains watwinel ; 
and also in so constructing it that the springs which hold the separate parts 


of the valve against their seats shall not act on the spindle to force it from 


its centre of motion. 
2303. T. MoorE, Sheffield, “‘ Refrigerators.” —Dated 15th October, 1858. 

A ding to this inventi “4 square or polygonal vessel of cast iron or 
any suitable material, of such size as ma , is formed with 


be necessary 
fretted or interwoven channels ascending with a slight gradient from the 
base or sides of the vessel to the centre. 





These vag ary amen at - 
angleof the polygon, and run parallel to the sides, that in connection wii 

the last side being necessarily the width of the first channel shorter than 
the others. All are pene f at the same angle as the sides, and continued 
throughout, diminishing in regular succession ; partitions of galvanised iron 
or other material separate the channels, which are formed o' such depths as 
to contain a series of one, two, or more pipes. These pipes are placed 


use in the water- 
closets of all the Government railway stations, and other 
b! ts, thus ensuring the notices being brought under direct 


advertising paper.—Not proceeded with. 
2330. W. F. Baruo and E. M. Bavuszr, Salford, “ , worms, and 
and machinery for cutting the same.” —Dated 19th October, 1868. 
The inventors construct worms and worm wheels to work together, 
that their pitch lines will coincide, and that all the teeth of the worm wil 
evenly on the teeth of the worm wheel. The machine or apparatus 
either be applied to a common slide lathe, or it can be made to work inde 
dently, and consists of a bed or stand, on which they place two head- 





between the partitions; they are continuous, and 80 cor at the 
angles that by removing a cap with a screw or telescope joint, one end of 
each pipe may be opened, the capped or ible end throughott having 
the same relative position, that is, each being in the end of the pipe, forming, 
when the vessel is other than square, a re-entrant angle with the pipe next in 
ascending progression. The pipes are connected with the inlet for the wort at 
the bottom and with the outlet at thetop, and the whole bound together in 
position so that they may be raised out of the containing vessel at pleasure, 
304. S. T. Cuarke, Kildare-terrace, Westbourne Park, “‘ Crossing bankers’ 
cheques and drafts.” —Dated 15th October, 1858. ? 

This invention consists in effecting such crossing by means of perforations, 
the parallel lines with the banker’s name, or simply the words ‘* and Co.,” 
appearing in perforations, in lieu of in ink, which latter is not secure or safe 
from its great liability to be tampered with successfully. By perforating, 
cutting, or punching out certain portions of the cheque, the same when so 
crossed cannot possibly be again restored to its former or uncrossed condition, 
The apparatus required for crossing cheques on this system consists simply 
of a tool fitted with a series of smail punches, arranged so as to produce the 
parallel lines and words required in crossing a cheque, the whole being fitted 
into any ordinary or convenient form of press.—Not proceeded with. 

2305. J. Wainwriaut, Birkenhead, ‘* Respirators.”—Dated 15th October, 1858. 

This invention consists, First, in employing two valves for the purpose of 
allowing the inhalation and exhalation to be conducted through separate 
media. Secondly, in employing a series of metal plates—by preference three 
in number—in place of the wire gauze usually employed.—Not proceeded 
with, 

2306. G. T. Bousrienp, Brixton, ‘‘ Machinery for cutting the threads of wood 
screws.” —A communication.—Dated Lith October, 1358. 

The object of this invention is to produce wood screws tapering with a 
slope at the puint, and tapering with a slope also where the core vanishes 
into the stera of the screw, so that the projections of the convolutions of the 
tapering portions shall slope towards the point, and be inclined to those of 
the core at the body of the screw between the tapering portions thereof. 
The invention consists in cutting the thread of such screws by means of two 
cutting edges upon the chasing tool or tools, which edges are caused by 
suitable mechanism to operate successively upon the screw, the one edge 
having a form adapted to cutting the thread upon the body of the screw 
between the sloping extremities of the core, and the other cutting edge 
having a form adapted to cutting the thread upon the sloping extremities of 
the core. 

2309. F. J. Covton end 8. G, Giraup, Paris, “‘ Ornamenting skin and 
leather.”’— Dated 16th October, 1858. 

The improvements which the patentees have made and described for pre- 
paring the skins of animals, leather, or imitation of both, principally 
destined to the manufacture of morocco for impressing the grain or design 
required, consist mainly in the application of a calender disposed and com- 
bined in a peculiar manner. 

2311. H. Francis, Strand, “‘ Springs oy surgical trusses.” — Dated 16th 
October, 1858. 

To produce a truss spring the inventor takes a strip of hot steel, and, 
instead of forging it by hand, rolls it in the following manner :—He uses a 
pair of rollers, arranged so as to admit the passing between them a strong 
iron plate supported on friction rollers, on which plate he affixes the various 
steel moulds, shaped so as to give the required forms of the different kinds of 
truss springs, or he passes the moulds between the rollers without a bed 
plate. He takes the springs so rolled, and gives them the required shape 
to fit the human body, by passing them between three rollers adjusted so as 
to produce the required forms in the following manner :—Two of the rollers 
revolve in the same direction ; the third roller, which bends the strip of steel, 
is ‘on, or depressed by a lever or other known means.—Not proceeded 
with, 

2312. J. P. Gituarp, Paris, “‘ Generating hydrogen, and apparatus for apply- 
ing the same to lighting and heating purposes.” —Dated 16th October, 1358. 

In carrying out this invention (which relates toa former patent dated 22nd 
November, 1849), steam is obtained from any suitable boiler or generator 
heated by the last heat of the furnace ; and in order that, by introducing 
this steam at once in the retorts, the heat of these latter should not be 
lowered too much, the patentee causes the steam, previously to entering 
into the retorts, to pass through tubes situated in the iaterior of the piers or 
buttresses of the brickwork of the furnace, by which means this steam will 
become sufficiently superheated, so as not to cause the charcoal to cool too 
quickly, or other material with which the interior of the retorts is provided 
for obtaining the decomposition of the said steam, which latter is introduced 
in the retorts by medns of tubes provided with perforated roses or other 
suitable openings, an situated in the interior of the retorts, which tubes 
extend over the entire length of the layer of charcoal or other decomposing 
material in the interior of these latter. An essential part of the invention 
consists in distributing the steam in such manner over the decomposing 
material that an equal degree of heat is kept up on the entire surface of the 
decomposing material, whereby an equal decomposition of the steam and 
evolving of hydrogen wiil be secured, and the generation of carbonic oxide 
in great measure prevented. For this purpose the tubes are provided with 
perforated roses or other suitable openings, distributed in such manner over 
the length of the tube that in the same ratio as the temperature in certain 
parts of the retort exceeds that of the other parts in this latter, more steam 
will be injected on these parts than on the remainder, aud which regulating 
may be effected by increasing in these spots either the diameter or the 
number of the holes, slits, or other projections through which the steam is 
projected on the decomposing material. He prefers, however, increasing 
the number of the perforations rather than increasing the diameter or sur- 
face of them, as it is very desirabie the steam should be injected in a very 
divided state. 

2319. J. A. Mason, Wirksworth, Derbyshire, ‘‘ Washing machines and appa- 
ratus for wringing and mangling.” —Dated 18th October, 1858. 

This invention consists principally of a box or other receptacle of any 
suitable or convenient shape, into which the linen or other articles to be 
wasted, together with the hot water and soap, or other cleansing material, 
are placed. The process of washing is effected by placing the linen in 
several layers, separated by corrugated plates or frames made of wicker- 
work, wood, or other suitable material, every alternate frame being moved 
backwards and forwards by an eccentric spindle in a direction opposite to 
the motion of the intervening frames, and to the direction of the corruga- 
tions therein. The frames or corrugated plates are held down, by means of 
which the pressure can be regulated to the necessary degree at pleasure. 
The wringing and mangling apparatus consists of two or more rollers affixed 
near one end of the box, and the necessary pressure is obtained by causing 
the box containing the washing apparatus to act as a weight upon the axles 
of the rollers. —Not proceeded with, 


2320. W. A. F Powsuu, Brislol, “ Closing jis and bottles."—Dated 18th 
October, 1858. 

The inventor forms the stopper with a shoulder on its under side, which 
fits on to a corresponding seat within the neck of the jar or bottle: an in- 
terposed washer of india-rubber or other suitable elastic material making an 
air and water tight joint when the stopper is pressed home. On the upper 
surface of the stopper there are two grooves, at right angles to each other, for 
the reception of astring or wires, which, being passed round the neck of the 
jar or bottle, and tied over the stopper, secures it tightly in its place.—Not 
proceeded with. 

2323. R. A. Brooman, Fleet-street, London, “ Small chains.” —A comimunica- 
tion.— Dated 18th October, 1858. 

This invention consists in the employment of machinery, operating essen- 
tially as hereafter described, instead of the hand apparatus usually employed 
in the manufacture of small chains formed of doubly curved links (called in 
the French “ chaines epinglettes”), and of links for the same. A quantity of 
the metal wire, of which the chains or links are to be made, is wound upon 
a reel, and the end of it is led between tension rollers to a holding and 
cutting apparatus moved by a cam. Between the tension rollers and the 
cutting apparatus a nipping contrivance is placed to prevent the wire flying 
back when it is cut. The wire next passes through a guide-hole, and then 
comes between the two parts of a forked mandril, which is moved round by 
a pinion driven by a lever. The motion of the mandril gives the first bend 
to the wire by winding it partially round the said mandril. A kind of die 
is then advanced by another cam, shears off the bent piece of the wire, and, 











stocks, which carry a mandril. B the they have a slide 
carrying a revolving chuck and a pair of wheels, which impart a rotary 
motion to both the mandril and the chuck. For cutting the worm, they 
secure it on the mandril, and the cutting tool in the chuck, which gives a 
concave worm, and by reversing the operation and placing the worm wheel 
where they had the chuck, and the cutter where they the worm, 
are enabled to give the true screw form of thread to the teeth of the worm 
wheel.—Not proceeded with. 


§ 





Royat Mai Sream-packet Company.—The directors state in 
their report that the credit side of the working account for the past 
year exhibits an increase in freight and passage money, as compared 
with that for 1857, of £7,647. notwithstanding the unsettled con- 
dition of Mexico. On the other side of the account, the item of 
coals shows a diminution, as compared with 1857, of £6,721. Wages 
show an increase of £4,005, which is accounted for by the additional 
pay of the officers and crews of the ships chartered to the European 
and Australian Company. In provisions, a decrease of £3,312 
occurs, notwithstanding the increased receipts for passengers con- 
veyed ; this result is to be attributed to the more complete organisa- 
tion of the arrangement for victualling the company’s ships. The 
result of working the Australian service, which will terminate on 
the part of this company with the arrival out of the mails 
despatched from Southampton in February last, cannot be ascer- 
tained until sufticient time has elapsed for the receipt of final returns 
from the colonies and the subsequent completion of accounts in the 
London office. The directors can only state, therefore, in general 
terms than the loss will be greater than was anticipated at the time 
of the last general meeting, and, under the circumstances, they have 
deemed it prudent to appropriate the surplus beyond £200,000 to the 
credit of the insurance fund—viz., £51,949, as a provision to meet 
such loss. The balance of the profit and loss account, available for 
dividend, &c., is £36,683, out of which the directors recommend 
a the ordinary dividend of £2 per share, frée of income-tax, be 
declared. 


Iron From ScortA.—It is said that a native of Germany has 
discovered a process by which iron may be extracted from the scoria, 
or dross from the furnaces, which is always thrown away as com- 
pletely useless, It has hitherto been a matter of surprise that this 
material, which is known to contain a great quantity of iron, has not 
been treated in the same manner as the ore from which it is pro- 
duced. Attempts have been made to reduce it into the metal, but 
with results not commensurate with the ex pense attending the ope- 
ration, and great difficulties have always been experienced in prose- 
cuting every plan yet suggested. ‘These difficulties consist in its ex- 
treme infusibility, in the large quantity of sulphur and phosphorus 
contained in it, and principally in the closeness of its body, which 
prevents access to the reducing gases. In Silesia, where the ore is 
very poor and difficult of reduction, and yields iron of a bad quality, 
it is customary to add to it about one-tenth of scoria. In Scotland, 
in the large furnaces heated with anthracite coal, as much as 25 per 
cent. of scoria is frequently added to the ore; but it is only in fur- 
naces of the greatest dimension (60 ft. high) that this quantity of 
scoria can be absorbed without impeding the progress of the smelting. 
The iron, besides, that is produced from this combination, is always 
of an inferior quality. The certain profit which would be sure to 
result from bringing this refuse into use, incited the German gentle- 
man we have alluded to to make the attempt. He set to work with 
ardour, tried numerous experiments, and at last found his efforts 
crowned with success. His plan is said to be simple and inexpensive, 
and the metal, separated from the sulphur, phosphorus, and other 
ingredients, is described as of good quality, and abundant. The 
details of the plan are not made public, as the inventor is about to 
apply for a patent to secure himself its advantages.— Bulletin. 


FOREIGN AND CoLoniAL Jorrings.—A Society of Arts has been 
established at Melbourne.—There are now thirty-six sugar planta- 
tions in the colony of Natal. The arrow-root plantations are also on 
the increase.—A committee have reported to the Common Council 
of Newhaven, U.S., that forty shade trees have been killed by the 
leakage of gas pipes, within four or five years, in that city.—Cotton 
raised last year in Tunis, under very unfavourable circumstances, 
the seed having arrived too late, has been valued by the Cotton 
Supply Association at from 8d. to 8}d. per lb.—A diving apparatus, 
of simple construction, is now in use in the Rhine. _ It is a wrought 
iron tube, with double doors, and is 17 ft. long. It is lowered between 
two barges, the water is pumped out, and the diver goes down.— 
The contract with Sir S. Morton Peto for the Oporto Railway, has 
been put to the vote, and has been rejected by the Cortes.—The only 
erection on the Island of Perim, according to Captain Playfair, is a 
lighthouse, which is not yet finished. All endeavours to procure water 
upon it have failed, and but a scanty supply is procurable from thead- 
jacent coasts. Water-tanks have been constructed, which are chiefly 
supplied from Aden, and it is proposed to erect reservoirs to collect the 
rain, as well as a condensing apparatus. Perim has never been 
permanently occupied by any nation save the British—A simple 
contrivance has been invented by M. Dagon, of Moret-sur-Loing, 
in France, for receiving and enclosing bees from the hive, or when 
swarming. It consists of an enlongated muslin bag, distended on 
cane hoops, and opening and shutting at the mouth by a running 
string. This bag being attached to the branch on which the bees 
are swarming, and the inside rubbed with honey, all the bees will 
soon make their way to the bottom, when the mouth can be closed, 
and the bees conveyed away in the bag. The same contrivance is 
applied to abstract the bees from the hive and obtain the honey.— 
The Scutari monument to the memory of our heroic countrymen 
sacrificed in the late war is at length completed, the inscriptions in 
English, French, Italian, and Turkish on the four sides of its base 
having been finished during the past week. Stripped of its cloud of 
scaffolding, the structure is now seen to full advantage, with its 
~~ base, and shaft towering aloft nearly 90 ft. in the air.— 
n France (says the Bulletin) there are thirteen railway companies, 
the united capital of which amounts to £120,000,000; in Germany 
there are tifty-tive, the capital of which is £103,200,000; in Russia 
seven companies only, the capital of which amounts to £55,520,000. 
Two lines of these last-mentioned railways have not yet been openeds 
The French insurance societies possess a capital of £9,440,000; the 
German societies of a similar nature, £9,760,000; and the Russian 
only £2,720,000. The mining interest in France reckons forty-nine 
companies, with a capital of £10,240,000; in Germany !54 com- 
panies, with a capital of £20,200,000; in Russia six companies, 
the united capital of which is £2,720,000. The silk yarn manufac- 
tories are eight in number in France, with a capital estimated at 
£1,280,000; in Russia there are but eight, but their capital is 
£1,460,000; and in Germany there are thirty-eight, the capital of 








which amounts to £4,64",000, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHiM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 

(From our own Correspondent.) 

Tus Ison Traps anp THE War Cuisis: The Alternating Hopes and Fears of 
Masters: Lower Prices necessitated in some instances—Tue Pic laon TRape: 
Rates: Expected Reduction in the Make — Tus HarDwake anpD GENERAL 
Manvuracruaixne Trapes or BinmMincHaM, WOLVERHAMPTON, AND ELSE- 
waese: Serious Falling-off in Orders — The Holidays and the Elections— 
How to CommMEMORATE A MAYORALTY—STRIKE AMONG THE GUN-LOCK 
Fivers—Raiwway Accipent — SincuLaR AccipDENT AT A CaNnaL Lirr— 
Tue Fatat Borer Expiosion at WepvessuRY: Conclusion of the Inquest 
—Fatat Expcosion or Fine-pamp in A Coan Prr: Two Lives Lost— 
Ma. Lionex Baover’s Lecrure at THE Bristot Scoot or Mines: The 
Miners’ Enemies (the Gases) and the Miners’ Friend (the Lamp). 

Tue week past hes been far otherwise than one pregnant with events 
favourable to the iron interest of Great Britain. The prospects of 
commerce, in all its different departments, are sadly clouded by the 
war which is just opening; and the iron trade is no exception to the 
rule, The injurious effects which the horrible struggle of despots in 
the Italian campaign will have upon the interest in question will 
not be apparent only in seriously damaging the future of the conti- 
nental trade, and for a time almost annihilating it, but it will be felt 
even more in the prejudicial intluence which it will exert upon the 
progress of the home trade. An evidence of this was atlorded at the 
recent quarterly meetings, when the effects of the distant expectation 
of the strife which now appears so imminent, occasioned the meet- 
ings to pass of less satisfactorily than had been the case for a long 
previous period. 

Every telegram increases. the apprehension that we have entered 
upon a time in which the trade will receive a check that it is 
generally but ill prepared for after the frightful shock of the com- 
mercial crisis; from which not a few tirms now go halting. At the 
weekly meetings of masters in Wolverhampton and Birmingham, 
just before our last report, there was a strong feeling of objection to 
the apparent meaning of the remarks of the Earl of Derby in re- 
lation to the attitude of this country after the commencement of 
hostilities, On Tuesday an amount of peaceful assurance was felt 
after the explanatory speech of the Premier on the previous night at 
the Lord Mayor's banquet ; and the hope seemed to be not without 
strong foundation that England might be fortunate enough to 
maintain a position of strict neutrality. This more comfortable 
assurance received, however, a serious check on Wednesday morning, 
when there was received, with apparent y something more than the 
authority of a rumour, the annou.icement that an alliance 
had been formed between Russia and France. Another display of 
the designs of the former power upon Turkey appeared to loom in 
that alliance, with the consequent future intervention of England 
under circumstances far less favourable to success than on the 
occasion of the last conflict with the Northern potentate. 

With such a state of the public mind, it will not be surprising that 
at neither Wolverhampton nor Birmingham was there a better feeling 
than appeared last week. Masters were unable to report any note- 
worthy accession to the number of orders that had been received 
before the commencement of the week, either from the United States 
or from the home market ; whilst customers who evidently had orders 
to give out—though not, perhaps, of any very great value—stated 
their expectation of having their requirements met at lower rates 
than has hitherto for some time been possible. Their demands have, 
in several instances, been conceded to a partial extent, though no 
great latitude has been conceded by the first-class houses. 

Pigs also are giving way, and it is very probable that should the 
demand continue to slacken, several furnaces will be blown out, in 
order that the market may not be inconveniently stocked, and such 
a fall be necessitated as would call for an alteration in wages again 
to prevent serious loss to the makers. 

n Birmingham, as well as in other parts of the country, the 
manufacturers are receiving few fresh orders; and as those previously 
on the books were to a very moderate amount only, it would be im- 

ssible, in many instances, to keep the workpeople on more than 
half time. Already the pinch has been felt to some extent by the 
artisans here, many of whom are very short of work, the fall off 
having this week been more generally felt, whilst the prospects of 
any mercantile arrival in trade, even after the election is over, are 
not at this moment very encouraging. At the present time there 
are few continental orders of any kind in the town: the principal of 
these are from Spain ; and some preparations have been made of late 
for the Russian trade; a few orders have just been put in hand, and 
advices recently received speak encouragingly of the prospects of 
trade in that quarter. In other respects the continental trade is 
almost a blank ; and so long as war is apparently impending, it is not 
likely that commercial operations will in any degree revive. 

Respecting the different branches, we may report that the military 
gun trade is steady, and the Government contract is kept up. For 
metallic bedsteads, all kinds of hollow ware and tubing, there are 
also pretty fair ordersin. A similar remark applies to the heavy 
steel toy trades—the edge-tool makers being all fully employed; but 
the lamp and chandelier makers, gas titters, platers, and all engaged 
in the fancy trades, are badly ott for orders. 

The Wolverhampton traders, with those of Willenhall and 
Wednestield, have not yet felt the depression to the extent of those of 
Birmingham. 

The past week, however, has not been severely felt by the manu- 
facturers either of Birmingham or Wolverhampton or their dense 
surrounding districts, as, in addition to its being a holiday week, the 
elections have unhinged their men for much work. 

The Mayor of Hanley (Mr. W. Browntield) intends to signalise 
his year of office by erecting a beautiful drinking fountain, in a 
central part of Hanley, and by building, at a cost of £500, a news 
and general reading room for the working men of the town. 

It is much to be regretted that the dispute among the operative 
gun-lock btlers at Wednesbury, is not yet settled. The men are still 
on strike, and are at present determined not to make any more of 
the “ iron-back work” at the prices offered. They ask 1s. per pair 
for tiling, and under that price they pledge themselves not to work. 
For upwards of three weeks the strike has gone on, and although we 
believe the forgers might have the advance they ask, yet they are 
united with the “filers,” and intend to make common cause 
with them. It was hoped that the masters would have recognised 
the reasonableness of the demand made, and so prevented that 
distress which must be the result of a protracted strike; but this 
has not been the case yet, nor are there any signs of concession. The 
operatives have held several meetings lately, and they are firm in 
their resolve not to work any longer at prices which are, as they 
say, utterly inadequate to enable them to earn even a slender living 
at full work. This resolution has not been hastily adopted. Meet- 
ing after meeting was held to deliberate upon it, and they seemed to 
wish to maintain a respectful attitude towards the masters, and to 
avoid anything like an appearance of threatening or coercion. The 
evils of a strike were fully considered, and of course were weighed 
against the already existing evil of unremunerative prices, and the men 
reluctantly decided that it was their duty to make a stand. If those 
more immediately connected with the trade would now look at the 
question at issue impartially, wich a view to its adjustment, it would 
be well. There is surely a solution to it more satisfactory than a 
compulsory yielding on either side; and it is certainly the duty of 
those holding high positions in the trade to use their influence for 
the promotion of the cause of justice, and the settlement of a dis- 
pute the perpetuation of which must be injurious to both sides. 

An accident of an alarming nature, though fortunately un- 
attended with loss of life, occurred on Tuesday morning last, at a 
spot known as “ Oldacre’s Bridge,” a very short distance from the 

ichtield Station on the Trent Valley Railway. Part of the line 
being under repair, the traffic for a considerable distance has to be 
worked on one pair of rails. It appears that an up and a down lug- 
gage train (one being drawn by three engines) were within a short 

‘ ce of each other, and that one of them pushed on, endeavour- 

ing to clear the points before the other came up. A collision was 





the consequence. Several rriages were entirely smashed, their 
contents scattered in all directions, and the line was for some hours 
completely blocked up. The drivers escaped by jumping off their 
engines. 

A few mornings ago a most singular accident happened on the 
canal at Coalport, in Shropshire, by which several boats on the 
canal, besides the ferry on the river, were smashed to splinters, and 
several persons had narrow escapes of their lives. The two canals 
are connected by an incline plane, by which the difference of level is 
overcome, the loaded boat being let down from the higher to the 
lower by means of a wooden frame worked upon wheels, and by 
means of a strong chain attached to a barrel, to which is applied a 
brake. In the present instance the chain broke, and the boat, con- 
taining five tons of iron, together with the carriage, which had but | 
just begun the descent, left to the influence of their own gravity, soon | 
gained an amazing impetus, the fragment of chain dealing out 
destruction to everything within its reach. A man at the bottom, 
in one of the boats, hearing. the noise, had the presence of mind to 
jump out and run away. It was fortunate he did so, for that and 
other boats were broken up in their flight across the canal, from the 
water of which they rebounded like balls into the air. The boat in 
which the man had been fell at some distance into the very centre of | 
the ferry-boat upon the Severn, from which several persons had just | 
landed. The ferry, as may be expected, was dismasted and torn to 
pieces, two men in the cabin narrowly escaping—tirst, being killed 
by the falling weight ; secondly, being drowned by the sinking of the 
boat. 

The concluding coroner's inquiry into the circumstances attending 
the late boiler explosion at Wednesbury has been held. The wit- 
nesses stated that the boiler was worked at a pressure of 30 1b. to the 
square inch, and was capable of bearing a much greater pressure ; 
the plates were three-eighths of an inch in thickness, and in some 
places a little thinner. Mr. Longridge, the Government Inspector, 
and some other witnesses proved that the plates over the tire had 
been red-hot, and thus becoming weakened, could not bear the 
pressure, so that the boiler exploded ; the plates had become hot for 
want of water. There had been a buoy on each boiler to tell the 
quantity of water. The witnesses also gave an opinion that had 
the boiler been properly supplied with water when the engine com- 
menced working, it would have taken some hours for it to become 
low. John Meakin was present, and after being cautioned by the 
coroner. made 4 statement to the effect that he tried the buoy when 
he first went to the pit on Friday morning, and that it indicated that 
there was plenty of water, and that the buoy must have been out of 
repair, and deceived him. (Another witness proved that Meakin 
did try the buoy.) Meakin further said that the explosion knocked 
him under a bench, and that he immediately applied the brake to 
the engine, and prevented the men who were descending the shaft 
from going too rapidly to the bottom. Mr. Longridge said that 
there were slides to the shaft of this pit, and that Meakin was de- 
serving of every praise for applying the brake so promptly, for had he 
not done so, and thus prevented the skip from running to the bottom 
of the shaft, the lives of the seven men who were descending must 
have been sacrificed. This showed how desirable it was that every 
pit should be supplied with a proper brake and slides. The coroner 
summed up, explaining the law of manslaughter, and drew the at- 
tention of the jury to the principal part of the evidence. The jury, 
after a short consultation, returned a verdict of “* Accidental death.” 


A few days ago an explosion of fire-damp occurred at the Lrad- 
ley Green Colliery, in the parish of Biddulph, North Stafiordshire, 
by which two of the workmen lost their lives, the first man who 
died being Peter Bottoms, twenty-nine years of age, and the other 
victim is William Stanway, twenty-six years of age. Mr. Harding, 
coroner, has held inquiries into the cause of the accident, when 
George Weaver, one of the colliers, stated that there had been fire- 
damp in the works for some weeks, and on the morning in question 
he told the men to watch their lamps, as it was a frosty morning 
and the gas would be liable to atfect their lamps. The two deceased 
men with others were with him, and they had worked up to about 
seven o'clock, when the explosion took place. He did not know from 
whose lamp the tire originated, but the lamp used by a man named 
Allen Ambury was open, and he did not know whether any naked 
candles were used. He ( witness) was also burnt, and several of the 
other men Verdicts of accidental death were returned in each case. 

In the lecture which Mr. Lionel Brough, Government Inspector of 
Mines, delivered a fortnight ago at the bristol School of Mines, which 
lecture has been before noticed here, and which was prepared, in 
great part, for delivery to the miners of South Statlordshire, the 
able lecturer said that tirst in the list of mortal foes to the miner 
was that which, in the Midland Counties, was called “ sulphur,” a gas 
which, notwithstanding that that name had been applied to it, did not 
contain a particle or trace of that remarkable clement. There was 
often enough (too often) sulphur chemically and mechanically mixed 
with the coal that gave it out, but in the fire-damp itself, there was 
decidedly none at all. It was, however, more correctly termed sub- 
carburetted hydrogen, or light carburetted hydrogen. It was abun- 
dautly given out in most coal mines, and belonged to an extensive 
section in chemistry known as hydrocarbons, or more correctly, 
as regarded its gases, the hydrocarburets. ‘The whole class con- 
sisted of gases, liquids, and solids. Our coal mine gas, or so-called 
sulphur and oletiant gas, were the aeriform fluids of the family, 
and they both contained but two ingredients, carbon and hydrogen. 
Carbon was much disposed to mix itself with oxygen as well as 
with hydrogen, and hence the facility with which coal burned in a 
common hre-grate. When fucl was properly and eflectually con- 
sumed, the two principal results were the vapour of water and car- 
bonic acid. But with imperfect combustion the watery vapour and 
the gases became mixed up with an undue quantity of uncombined 
fuel, and formed the canopy of smoke which more or less hung over 
all large cities, notwithstanding the enforced “consumption of 
smoke.” The Black Country -as South Staffordshire was called 
—was never without this dark Indian-ink-coloured covering. The 
quantity of unconsumed carbon which tlew up the chimneys of Great 
Britain with the ascending gases, amounted to thousands of tons of 
coal per annum, which passed away into the atmosphere, and seriously 
contaminated it, without having secured any useful effect whatever. 
He need not point out to them that this was a great national loss of 
very valuable property. Unskilful furnace construction and ignorant 
or careless firing were the causes of the phenomenon which they 
termed smoke. If they went into Cornwall, where coal cost nearly 
a pound per ton, they but rarely witnessed enormous dari masses 
issuing from the steam-engine chimneys. In that country they took 
care to dissipate into space as little uncombined carbon as possible. 
Coal was too expensive in that part of the country to be treated in 
such an unworthy manner. Returning to his subject, Mr. Brough 
gave a chemical explanation of fire-damp, or sulphur, and then pro- 
ceeded to mention another natural enemy to the miner, second in 
danger only to fire-damp itself, though destroying life in a totally 
different manner. The one burst into sudden flame and loud explo- 
sion, dealing out death in proportion to the quantity ignited and to the 
obstacles that intervened; the other did its work silently and in the 
dark, but, in far too many instances, with terrible and certain effect. 
There were but few miners who had not met with “ black-damp,” 
or, as it was sometimes called, “choke-damp;” and those who had 
been so unlucky never wished to fall in with it again. Its proper 
title was carbonic acid gas, and it performed important functions in 
the great economy of nature. It was altogether irrespirable. If an 
attempt were made to breathe it in its pure state, the epiglottis became 
spasmodically closed, and the air of the atmosphere was then pre- 
vented from entering the lungs, so that suffocation was the inevitable 
and i liate c 1 e. This gas was a combination of two of 
the known great leading elements, in the proportion of two atoms or 
equivalents of oxygen to one of carbon. It was more than half as 
heavy again as the air we breathed. Thus its tendency was to 
occupy the lower or more deep-seated parts of underground excava- 
tion. Fire-damp sought the pit-holes and upper parts of a mine; 
but their deathly “ black-damp” was found under the level of ven- 
tilation ; and if a candle were immersed therein, it would immediately 
be extinguished. As an approximate rule, when carbonic acid gas 





was mixed with a ic air in the of from 5 to 10 
r cent., the lights went out; and, at the latter point, death ensued. 
hen they found a place a little bit “dampy,” as the Midland folks 

termed it, they should get in a sweeping current of fresh air, and 

render the place, wherever it might be, clean and wholesome by 

owerful ventilation, for its presence was sometimes accompanied 

y an excess of nitrogen, another fatal gas. Colliers are 

too often troubled with carbonic acid gas; and it is under 
such circumstances that government-road workings are apt to 
fill up with the damp, unless the building is made up tight, 
and well rammed in. They would often find that, hold their 
candle as they would, they could hardly keep alight. Whenever 
that was the case, the part of the mine where such phenomenon 
occurred was not in a fit state for men and horses to work in. If it 
did not kill at once, it still had a material effect on the health of 
living creatures. 1t was not uncommon in Staffordshire, upon visit- 
ing a colliery, to find the band stopped from the pit being “a little 
dampy this morning.” All hancs were at play, watching for a 
change in the weather, or for the wind to chop about to another 
quarter. This little * dampiness " was a source of discomfort and 
danger to the men, and of great loss to the master. Yet there was 
no reason whatever why such a state of circumstances should pre- 
vail. If the roads were but large enough, the sides of work well 
open, and the wind-ways all clear, there should be no stoppage on 
account of “black-damp.” A good furnace, and the air pulled 
sharp through all the openings, would cause the noxious gas to mix 
with the atmosphere under ground; and it would be sent flying 
through the upcast, just in proportion to the rarefaction that in- 
creased temperature will be sure to occasion. ‘I do not like (said 
Mr. Brough) to see a lot of naturally industrious colliers playing on 
the bank because the pit is’ a little ‘dampy.’ It is true that you 
cannot prevent carbonic acid gas from generating, but it is equally 
true that you can do away with its accumulating in dangerous quan- 
tities.” The lecturer then enumerated some gases that involved 
ditticulty as to any reliable statement of their comparative quantity 
and degree of danger under ground. He noticed, first, one that in 
many counties was called “ white damp,” and in Staflordshire it 
was known by the name of “white sulphur.” This gas was 
remarkable for its fetid odour, and it proved fatal when the lungs 
inhaled it. It was inflammable, and consequcutly dangerous from 
that cause as well as from its poisonous qualit . Its weight, which 
was rather heavier than the air we breathed, w ould sometimes be an 
indication of its position in a heading or stall. After this came the 
byhydrocarbon, commonly called olevant gas, and consisted of two 
volumes of hydrogen and two of carbon. Its specitic gravity very 
nearly approached that of our own natural atmosphere. t was 
inflammable and irrespirable. The next gas met with was nitrogen, 
which extinguished tiame, and was wholly incapable of supporting 
animal life. It was more especially present in a coal mine after an 
explosion of fire-damp. There was yet another gas which had been 
stated to have been found under ground, though he must altogether 
doubt its frequency. It was called “ carbonic oxide,” and was the 
gas forming a portion of the flame seen issuing from the tunnel 
heads of blast furnaces, and also might often be observed in the 
night-time flickering about the coke beds of an ironwork, exhi- 
biting a beautiful blue flame. Its composition was one of carbon to 
one of oxygen. “ Not long since (continued Mr. Brongh) a coal 
mine that had a steam engine at work underground was the scene 
of a terrible calamity. By some careless act a door was left open, 
and consequently the products of combustion of the engine fire were 
diverted into a wrong channel and got amongst the workmen, ten 
of whom unfortunately lost their lives. Although carbonic acid 
gas had something to ao with this fatal occurrence, | myself believe 
that the carbonic oxide generated by the burning of the coals under 
the boiler was the principal agent in this deplorable event.” He 
had now exhibited a formidable catalogue of dangers; carburetted 
hydrogen and choke-damp were, however, the most dangerous foes 
to the miner. At the same time the only remedy for all the six 
gaseous compounds that he had described was, thorough, searching 
ventilation. If a mine was properly laid out, and an adequate fur- 
nace or furnaces kept constantly fed and burning clear, the chances 
were entirely on the side of safety. The men had their duties to 
perform as well as the masters. One act of carelessness or temerity 
might, in a moment, undo that which had cost great labour and a 
vast sum of money to accomplish. If the viewer was skilful, the 
overman diligent, and the workmen obedient, mining might be ren- 
dered almost as safe as surface operations. Mr. Brough concluded 
his highly valuable lecture with some well-digested remarks upon 
the value and use of the safety-lamp, respecting which it was not, 
he said, too much to say, that if we should now be deprived of its 
use, the result would be a material check on the prosperity of the 
whole kingdom; indeed, of all the civilised portion of the globe. 
“Sir Humphry (Mr. Brough said) determined, with his usual 
felicity, that a lamp with less than twenty-four wires to the inch 
was positively dangerous. This may really be said to be the prin- 
ciple of the lamp; and it is one you must never forget. Many lamps 
have been manufactured with twenty-six wires, or 676 openings, 
and Ido not say that they are unsafe; but I do say and believe 
that at twenty-eight the lamp is far more trustworthy.” 
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(From our own Correspondent.) 
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Tur political struggle with which the provinces are now convulsed, 
engrosses men’s minds to the exclusion of almost every other topic. 


The Barnsley mining district is reported to be in anything but a 
satisfaetory state as regards the feeling between masters and work - 
men. A year since a union was formed amongst the miners ; but as 
an opinion began to prevail that it was losing ground, a meeting was 
held on Friday on the subject. Mr. Richard Mitchell, secretary to 
the Miners’ Association, was called to the chair, and in opening the 
meeting said, it was well known that the miners produced a great 
deal of the wealth of the nation, but out of every twelve hours’ la- 
bour eight of them went into the pockets of the capitalists. Before 
the workmen could elevate themselves they must be better informed. 
The wealth produced by the miners was enormous, and it was well 
known that they were not sufficiently remunerated for their labour, 
nor were they properly treated by their masters. It was labour 
that produced capital, and the reason that the workmen were not 
possessed of capital was because they had not sufficient knowledge 
and were not properly organised. Mr. Davies moved a resolution to 
the effect that a urm organisation thould be maintained by the dif- 
ferent mining districts in the kingdom. Mr. Davies denounced the 
truck system, and asked why it wes not prohibited? It was because 
the poor miner was kept in ignorance, and had not the opportunity 
of judging and thinking for himself. In order to place themselves 
in a position to get better remuneration for their labour they ought, 
to organise, and if they only organised and were men of principle 
they might adupt means to enable them to obtain and maintain the 
rights of labour. He hoped they would be determined to give their 
support to the Union, not neglect their payments, and then eventu- 
ally they might be able to resist the system of oppression to which 
they were subjected. The reason workmen could not achieve this 
was because they did not combine together, and had not a proper 

t of cont in each other. The resolution was adopted, and 
caphalists by 





0} 
also another declaring “ that making ourselves worki 
mutual co-operation is the only means by which the full reward of 
our labour can be secured or enjoyed by us.” One of the supporters 
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of this second resolution said he considered that the enormous sums 


past year, observes e 

Manchester post-office question: —“ A site has also been obtained for 

large ffice at Manchester ; but, in deference to 
the wishes of many of the leading inhabitants, it has been deter- 
mined to ascertain whether it is practicable to procure, on such terms 
as the case will warrant, a site in substitution for this in another 
part of the town, which it has been represented would be more con- 
venient to the inhabitants generally.” : 

At the last meeting of the Manchester Geological Society, Mr. 
£. W. Binney produced a geological map of Manchester and the 
district, coloured by himself, on which he pointed out the principal 
geological features of the country. Mr. Binney stated that the 
geology was chiefly trias in the neighbourhood of the city, with bits 
of permian in the valley of the Irk, at Newtown and Collyhurst ; 
magnesian marls, and the lower red sandstone. In the rocks below 
Smedley Old Hall he had found a good deal of fossil wood, not in a 
very good state, but worth collecting. Those probably would be the 
only places where fossils would be found on that side of Manchester. 
The Manchester coal-tield contained plenty of fossils, and an 
abundance of the remains of fish. Going up the river Medlock, at 
Mr. Wood's weir, Philip's Park, he had found shales full of tish 
remains; whether they remained now he could not say. 

The Committee of the Isle of Man Telegraph Company have 
accepted the tender sent in by Messrs. Glass and Elliott for manu- 
facturing and laying down a submarine cable between the island 
and England. 

The Otodine has shipped the splendid locomotive and railway 
carriages, built by Messrs. R. Stephenson and Co., and Messrs. 
J. and H. Burnup, for the Pacha of Egypt. They are, it is stated, 





the largest parcel of machinery ever shipped from the Tyne. 

At Grimsby, the Manchester, Sheffield, and Lincolnshire Railway | 
Company have again been tined £5 by the local magistrates for not | 
consuming the smoke caused by the use of coal instead of coke on 
their locomotives. {The Eastern Counties engines frequently send 
forth a good deal of smoke, but the nuisance is allowed to pass 
unnoticed.| ‘The company afterwards attacked a man for not con- 
suming his smoke, or, speaking more strictly, smoking a pipe on the 
new dock, contrary to their bye-laws. The defendant was fined £1 
and costs. It appears the company are determined to make an | 
example of all persons smoking on their works, in consequence of | 
their having upwards of half a million of property, chiefly cotton, | 
under their care. 

Ata meeting of shareholders in the Atlantic Telegraph Company, 
held a day or two since in Liverpool, Mr. Stuart Wortley presiding, 
the chairman described the present position of the company, and | 
pointed out the various pol tions that had been made to the | 
Government for guarantees of a similar character to that granted | 
with such suecess to the Red Sea and Indian Telegraph Company. 
The terms offered were as follow:—A guarantee of 8 per cent. upon 
the capital to be employed, not exceeding £600,000, This guarantee 
to be for twenty-five vears, conditional upon the successful working 
of the cable, at the rate of not less than one hundred words per 
hour, A postal contract of not less than £20,000 per annum for the 
business of the Government; any excess of work to be paid for at | 
the company’s ordinary taritf. The company’s contract with the 
American Government, whereby a further minimum sum of £14,500 
is secured to the company, is to be allowed to subsist. So that, by | 
this arrangement, the guaranteed revenue of the company, inde 
pendent altogether of mercantile support, will be £34,500 per 
annum. ‘The Government to allow £20,'00 of the guaranteed | 
capital to be expended in efforts to resuscitate the old cable. The 
company to transfer to Government that portion of their privileges 
under the agreement between themselves which contained the exclu- 
sive right to land cables from Europe on the shores of Newfoundland. 
It was proposed to issue the new capital in shares of £5 each, with a 
view to popularise and extend the interest in the undertaking; and 
that the summary of what the directors would offer to the public over 
and above the national character of the work and its value as a com- 
mercial and imperial agent, would be as follows:—lIst. A capital of 
£600,000, in 8 per cent. preference shares of £5 each, guaranteed by 
the Government, contingent on success. 2nd. A guaranteed minimum 
income of £34,000 per annum in support of such preference, indepen- 
dent of public support. Srd. A policy of insurance upon the success~ 
ful extension of the cable from the shores of Great Britain and New- 
foundland. 4th. A guarantee for careful management and electrical 
success under a contract similar to the one just described, whereby the 
interests of the contractor are involved absolutely in those of the 
company. <A resolution was adopted, approving of the policy sketched 
out by the chairman. 

At the last meeting of the Liverpool Docks and Harbour Board, 
the engineer was requested to order eight sets of Morse’s telegraph | 
instruments, eight tons of iron-wire, and 5,000 glass insulators, for | 
the Holyhead and Liverpool Dock Telegraph. The chairman said | 
the bill promoted by the dock board in Parliament had passed the | 
third reading, and received the royal assent before the prorogation. | 
Mr. Maclver asked whether, that being so, the docks and quays and | 
works committee would reconsider their determination as to the pro- 
posed steam-dock off the ILuskisson Dock, and make it 500 ft. instead | 
of only 150 tt. wide. The chairman said the best way would be for 
Mr. Maclver to communicate with the works committee on the subject. 

At the last meeting of the Liverpool Architectural Society, Mr. 
Chantrell exhibited a model of a furnace for re-burning animal | 
charcoal. Mr. Chantrell stated that the peculiarity of the furnace | 
was that brick chambers had been introduced, by which a great 
saving in fuel was eflected; it would also, he said, be a very cheap | 
way of producing peat charcoal for sanitary purposes. | 

A local committee established at Liverpool, in connection with 
the National Association for Promoting Social Science, have held 
a meeting to consider the subjects and allot the task of pre- 
paring such papers as it might be deemed desirable to present, 
regarding the interests of the locality, at the next annual meeting 
of the general association. Mr. Joseph Hubback presided, and | 
said it was expected that the association in Liverpool should 
do exactly that which the association at large had done for 
the country ; and, in order to effect this purpose, the committee | 
decided to direct attention to four departments. The subjects of | 
inquiry were thus explained in the address which had been cireu- | 
lated:—1. ‘To collect information as to existing (local) social evils | 
and their tit remedies, and the available means and best methods of 
applying such remedies. 2. To afford a centre of communication to 
which such information may be imparted, and from which it may be 
drawn. 3. To provide a medium through which means of social 
reform, sugested by the experience of other localities, may be pub- 
lished and made available in this; and, 4. To afford, annually, an 
opportunity of considering, as far as may be in the presence of the 
parties immediately concerned, such portions of the information 
thus obtained as it may be expedient to impart to the association at 
large, at its next annual gathering. In the discussion which fol- 
lowed, Mr. Higginson spoke on the question of public health, direct- 
ing his remarks to the subject of infant mortality. In Liverpool 
they had not the temptation which existed in some manufacturing 
districts, to leave childcen at home, under the influence of narcotics, 
whilst the parents went out to work. He thought means should be 
provided to enable working men just recovering from sickness to 
have the benetits of fresh air out of town. He highly approved of | 
the drainage works which had lately been constructed in Locerpedd, 
his conviction being that it contrasted most favourably with the | 
pound foolishness of the old system. Mr. T. Rathbone spoke on the | 
registration of lodging-houses, and advised the substitution of Lord 
Shaftesbury’s measure for the local act. Mr. P. Rathbone spoke on | 
the question of social economy, and said a great step had been made , 
in the right direction by the “cental” in Liverpool. Alluding to | 

trades’ unions, he said the general association, feeling the import- | 
ance of the subject, had ay »inted sub-committees in various towns 
to report on the subject. Mir. T. Rathbone regretted the decision of 
the commissioner on decimal coinage ; but congratulated the Liver- 








' branches. 


| opening of the year. 


| alarmed by signs of tire in the roof of the carriage. 


corn trade on having adopted the cental. Dr. Gee congra- 
se arkery ayant ly improved condition of its working 
classes, as great decrease in zymotic diseases. That 


evidenced 
fact showed that the sanitary operations of the town had been suc- 


cessful. Mr. Danson moved:—‘ That this meeting, deeming it of 
the highest im: to the social interests of Liverpool and its 
vicinity, as as of the kingdom at large, that the circumstances 


affecting and determining the social condition of that great and 
wing community now assembled on the banks of the Mersey 
ould be adequately and systematically investigated, invite all per- 
sons dis to take in or to aid such investigation to commu- 
nicate with the local committee, in order that their several labours 
may, by due co-operation, be the better directed to the attainment of 
the common object.” The motion was unanimously adopted. 

Monday, May 2, is now named as the opening day of the East 
Suffolk Railway. It is feared, however, that the whole system will 
not be ready for traflic on that day. The delay is expected to occur 
between Woodbridge and Ipswich—a dozen miles or so, which have 
been more than four years on hand. 

This is one version of the matter; but Mr. Ayres, the secretary of 
the Eastern Union Company, who undertook the construction of the 
Woodbridge section, writes to a local paper:—“ During the past 
week the works have so far advanced that their completion is nowa 

uestion only of a few days; and as notice has been given to the 

joard of Trade for the customary Government inspection, the line 
may be expected to be certitied as ready for public traffic within a 
fortnight of this time. I will just add a few words as to the works 
= the line, which must be measured, in regard to time of com- 
pletion, not by its length, but by the time required to complete any 
particular portion. For months past most persons residing in the 
counties of Suffolk and Norfolk have heard trumpeted forth from time 
to time of the satisfactory progress made with the East Suffolk line, and 
of the unsatisfactory progress made with this company’s Woodbridge 
line. The works upon the two undertakings appear to me to admit 
of no comparison, as the East Sutfolk line traverses for its greatest 
extent an easy country, the works upon which are iight and in many 
parts insignificant, whilst the works upon the Woodbridge line are 
excessively heavy throughout, the manual labour being immense; 
in addition to which there have been almost insurmountable 
difficulties to grapple with from landslips and other causes. Not- 
withstanding the ditliculties briefly adverted to, it is doubtful—seeing 
that the East Suffolk line was inspected by the Government officer 
about a month since, and the usual certiticate for its opening has 
not, I believe, yet been granted—whether the certiticate for the 
opening of this company’s Woodbridge line will not be tirst obtained.” 

With reference to a pocgeer® which appeared in Tue ExGInEER 
of last week headed “ Agricultural Railway Traffic,” it is right to 
correct an erratum. ‘The paragraph, which otherwise deals with 
totals of large magnitude, states that the Eastern Counties Railway 
carried 550 sacks of flour during the last twelve months. This 
should have been 550,000 sacks. The flour trade on the Eastern 
Counties is a large and lucrative branch of the traffic on that railway, 
which was rightly designated by a former chairman a “ bread and 
cheese line.” 

The = ld Independent has the following on the trade of that 
town :—“ With one or two pleasing exceptions, we hear on all sides 
complaints of the flatness which prevails in most of our staple 
Those firms who, from the extensive nature of their 
operations, may be relied on for correct information, express decided 
opinions that the state of trade is not so encouraging as it was at the 
While some of our rolling mills are but 
partially employed, others are moderately off for work on sheets and 
crinoline steel, especially the latter, the demand for which keeps up 
wonderfully. There is more activity in the spade and shovel trade. 
The pearl handle cutters are busy, all the trade being for a time, 
from peculiar circumstances, in the hands of a very few individuals, 
As may be expected, from the unfavourable state of the continental 
dispute, the orders from all parts are very restricted; and there is 
no strong desire on the part of our manufacturers to undertake any 
but most limited contracts.” 

Boydell's traction engines seem to be meeting with a fair amount 
of attention. It is understood that Mr. Burrell, of the St. Nicholas 
Works, Thetford, Norfolk, has been lately engaged with two of the 
engines for the Indian Government, while another has been ordered 
for the Government establishments at Woolwich, and a fourth is 
about to be despatched for the Pacha of Egypt. It was stated some 
months since that Mr. Boydell had expended a very large sum, 
some £15,000, in maturing his invention, and it is, therefore, high 
time that he should begin to reap his reward. 

The directors of the Manchester Mechanics’ Institution are adver- 
tising for a secretary, to enter upon the duties of the office in June 
next. This step has been necessitated by the resignation during the 
past week of Mr. E. ILutchings, who has for about seven years held 
the secretaryship. 

Two other disagreeable instances of railway carriages becoming 
on fire are reported. Just as the train which left London at 10 a.m. 
on Friday, was approaching Warrington, those persons standing on 
the platform discovered flames rising up from the last carriage. By 
gesticulating violently, the porters succeeded in attracting the atten- 
tion of the engine driver. The speed was suddenly slackened, and 
the burning carriage run under the waterspout which supplies the 


| engines, the affrighted inmates of the carriage escaping from their 


imminent peril. The whole of the luggage packed on the top of the 
carriage was on fire, the flames only being got under with consider- 
able ditficulty.—As the parliamentary train which leaves London 
at 7 am. was midway between Atherstone and Nuneaton, on 
Thursday, the passengers in one of the third-class carriages were 
The attention of 
the guard (whose van was immediately following the carriage) was 
arrested, the guard in advance signalled, and the train stopped. The 
luggage at the top of the carriage had become ignited, most probably 
by a spark or cinder from the engine, and on the removal of the 
coverings the whole was discovered in flames. The passengers in 
the carriage were speedily removed, and the burning luggage was 
quickly thrown off, though nog before part of the carriage was in 
tiames. A goods train came up in the opposite direction at the time, 
and by the aid of water from the tender of the engine the flames 
were extinguished. 

It was stated recently in these columns that the beachmen at 
Yarmouth- and, it may be added, at one or two other places on the 
east coast—entertained objections to the new life-boats with hooded 
ends supplied by the National Institution. At a meeting at 
Yarmouth last week, attended by Captain Ward, the society's 
inspector, it was decided, after a long consultation, that Mr. 
Beeching, who obtained the prize offered by the Duke of Northum- 
berland on the subject, should prepare a plan of a life-boat, and 
consult the beachmen with the view of meeting their views as far as 
possible —the plan to be delivered to the inspector in a few days. 


Lonpos Mecuantics’ Instrrutioy.—Upwards of £2,000 are 
reported in the Jimes as having been already subscribed towards the 
purchase of the building and relief of the trustees. £3,500 are required. 

Exports ror Marcu.—The Board of Trade returns for March 


| show an increase in our exportations equal to that presented in the 


preceding month, the excess over the total for the corresponding 


| month of last year being £2,312,954, while as compared with March, 


1857, when the false intlation of trade was at its height, there is also 
the large augmentation of £856,880. The exports for March, 1859, 
were of the value of £11,313,228, and for March, 1858, £9,000,274. 
The aggregate value of our exports during the first three months of 
the year has been £30,520,794, against £23,510,290 in the corre- 
sponding period of 1858, showing an increase of £7,010,504, or 30 per 
cent., which has occurred as follows :— 


January oo «e ee 66 09 os of os coffee 
ee ee ee ee 2,325,727 
eae eee ee ee ee 


Compared with the same period of 1857, there has been an increase 
of £1,693,301, or nearly 6 per cent. 





SCOTCH PIG IRON REPORT. by 
No. 1 Gartsherrie .. ., 54s. 9d. f.0.b. Glasgow. 
50s. 9d. do. 


go SGA - “40-. ce ” 
3 Du. e068 do 
M.Nos. Do. °:: :. 50nd 7 do. 
WARRANTS. 
3-5ths No. 5 pti. opm, ++ e+ 650s, 6d. per ton. 
lmo., open,.. .. 650s.9d. do. 
2-5ths ,, 3 .. 2mos., ,, .- «. 5s. 0d. do. 
a2a.8 . Bie Sr). aa s 
MANUFACTURED IRON. 
Bars,Govan .. .. .. «+ £8 Os. less 3 per cent. 
Common .. .. .. £7 5s. less 4 per cent. 
Plates and sheets... .. .. £9 to £10. 
Rails co cc co co ee OF GE ton. 
Pipes oe ee ec ec eo £5 Sa. per ton. 
Chairs .. « . «+ «. £4 2s, 6d. perton. NETY casu. 


GLase¢ow, 27th April, 1859. 
Our pig iron market since this day week was comparatively inactive up 
to this morning, the price vacillating 3d. on either side of 51s.; but the 
foreign news this morning causing iderab] i , Sellers became 
more anxious, and a large business was done in warrants at 50s. 6d. cash 
and 51s. three months open, closing very heavy at these rates. 
The demand for shipment has been good, and last week the exports were 
16,504 tons against 15,146'tons same week last year. 
Saw AnD THomson, Metal Brokers, 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. ~ Extra 





























sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin. 
' 
2 4.d, 4 £264 Dis, 
IRON, English Bar and Bolt:— | IRON, Swedish, In ct. 
— ee prn 700 8 assortments ... ain } prem 13 10 tary 
in Wales.... » €00 , |  RaussianC OND ,, » 17060, 
in Liverpool .... » 6100 ,, | STEEL, Swedish Keg,nom.,, 21 0 0., 
2 2 )Staffordshire Bai ow 8 80% Ditto Rolled . . Wwe, 
Z 5 (Sheet, Sngl. | 8 sé4 » 9100 , F —_ 200, 
4 | Dbl. |$7 OE » 1 00 ,, | SPELTEK, ont 20 0 Onets 
= $ [Hoop...... TEE» 9 00 4 | To arrive..... 20 0 0,, 
© 3 /Rou, round [ECE |, 8 00 5, | ZING, in sheets #0 0 oF 
AZ\NailRodsgIZzsSS » 9 00 ,, | COPPER, Tile, 14 t028 112 10 03 
SHIPPING IRON). 6. | ‘ough Cake ........ , 11210 O,, 
Staffordsh. BursJ-~= 2 » 8 00 3 | Sheathing and Bolts. O 0 125, 
Sheet, Single s—= » 9100 , | Sheet .. ce ceccceee © © 12;,, 
Double... .JEZE » 1 OO ,, Bottoms Oi ce 
Hoop. .....+ 5.7 8 00 ,, Old ....4... © © 114,, 
Rod, Rou E» 8 00 4, | Yellow Metal. 0° ts 
Nail Rod, Squ = » 9oo0 , Burra Burra 1410 0 
[RON, Rails,in Wales, cash » 6 5 0 nett Russian. 122 0 0 
. » Gmonths, 6100 ,, | LEAD, Bi 2210 0% 
in StatYordshir 7 2e « Spanish. 220 0, 
Railway Chairs, in Wales 450 “ W. Bat om 
» inClyde» 45°90 , Sheet .......... o,, 
Pig No. 1, in Clyde .... » 210 TIN, English Block, 0. 
3-Sths No.1 & 1 2100 Bar 0, 
No. 3...... ae » Refined o,, 
No.1, in Wale a) -- * Foreign Banca... One 
No. 1, in Tyne and Tees » _ oo wo Oe 
Ditto, Forge .........+ - o 
Staffordshire Forge Pig ] } pr bs os 
(all Mine), at the 3wWo0, Ditto IX. coco ge 4236 OD 
Works, L. W., nom.. f Coke, IC. ts 2a ee 
Welsh Forge Pig (ali ee Ditto LX... .cecccccccise ys LIB Cy 
Mine), at the Port. = ” Do. at Newport, ls. prbs. less — o 
Acadian Pig, Charcoal... ,, 8150 ,, Do. at L’pool, 6d. ,, =- 
Scotch Pig, No. 1, _ 3100 CANADA, Pilates........ prin 13 0 00 
London ....seceeeeee Sf” “ | QUICKSILVER..... prbottie 7 0 03 


Ralts are without alteration, the nearest quotation for cash being about 
£6 5s. per ton f.0.b. in Wales, Fishing prices £7 10s. to £7 15s. ; and cast 
iron chairs £4 per ton. 

Scorcu Pia [non has been exceedingly dull during the past week, owing 
to the state of political affairs on the continent, and a decline has taken 
place in price from 51s. 6d. to 50s. per ton cash, which is the nominal closing 
price for mixed Nos. warrants f 0.b. at Glasgow. The shipments last week 
were 16,500 tons against 15,100 tons corresponding week last year. 

Sre.rer has fallen nearly £2 per ton during the week, and the market is 
very languid. 

Tix: Banca and Straits are quoted £1 per ton lower. 

MOATE and CO., Brokers, 
65, Old Broad-street, London- 


TIMBER. 


April 28, 1859. 











1858. | 1859. 1858. | 1859. 
perload— £3.48) 2 8 8 perload—2z 8. £54 8 £25 
Teak .....-+++++++-30 0 1010 30 013 0° Yel. pine, per reduced C. | 
Quebec, red pine... 3 5 0 0| 310 4 0 Canada, Ist quality.17 019 0) 18 0 900 
yellow pine 3 0 315) 3 5 315 2nd do... 10 0 101¥/101011 0 
St.John, N.B.,yel,. 5 0 6 0| 5 O 6 O | Archangel,yellow..14 0 15 0| 25 0° 
Quebec, oak,white.. 5 9 6 0} 510 610 St. Petersburg,yel..J1 0 1210; 91013 0 
birch. - 310 4 0) 4 0 0 U Finland........... 9 0 1010; 9 O11 © 
- 310 410) 310 510) Memel............10 015 6) 9 014 0 
Dantzic, oak . 310 510| 6 © 7 0) |Gothenburg,yellow.9 10 12 0} 9 0123 0 
Piece - 215 4 0! 3215 310 white. 9 0 11 } 10 ll 
Memel, fir «3 5 4.0) 3 3 4 0) Gefle,yellow,......11 10 1210) 11 611 10 
Riga.. +315 0 0) 213 215) Soderhamn........11 0 1210)1010 u 6 
Swedish ..........+. 6 3 0; 32123 215 Christiania, per C. ) } 
Masts,Quebecrdpine G6 0 8 0,60 8 0 12ft. by 3 by 95200 27 0/0000 
ylpine5 9 70'507 0 2 ye --yellow | 
Lathwood,Dants.fm 610 7 0, 6 0 0 O | Deck Plank,Dnts, 
Memel...0 000,000 0 per 40 ft. — 015 110; 1 0 120 
St. Peters. 8 0 81 7 0 O O |Staves, perstandard M 
Deals, per ©. 12 ft. by 3 by 9 in. | Quebec, pipe.......60 0 70 0/80 0 0 0 
Quebec, whitesprucel5 01819 0 0 6 0 puncheon..20 0 22 0/20 022 0 
ed pine.... 0 0 © 0, 0 © O O|| Baltic, crow e ! 
St. John,whitesprucel4 0 1610 141018 0, pipe........ } 200 0 220 0 | 160 0 1650 





GLYcERINE.—Under a process lately patented in England, this 
substance is stated to be obtained from spent soap-lees, by forcing 
dry steam of a temperature of 400 deg. Fah. through them. By 
this means the glycerine is evaporated, and condensed in a separate 
vessel, upon the common principle of distillation. Glycerine has 
also been used lately in England mixed with paper pulp, whereby 
the paper so made is rendered soft and pliable, and especially useful 
for some kinds of wrapping paper.—Scientific American.—[ Further 
than this, glycerine thus employed in the manufacture of paper 
enables it to be printed upon when dry, and the impressions are 
even more sharp and require less time to dry than upon ordinary 
damped paper. | 

SHEFFIELD AND HALIFAX.—Sheffield also was noted for its whittles 
even in the time of Chaucer, as it now gives steel to all the world— 
the blade to the Briton for his beef, and the savage for his “long- 
pig”—to the Red Indian for scalping a foe, and the civilised 
American for “solving a diftticulty "—to the brigand for cutting a 
throat, the sailor his tobacco, the priest his sacramental bread. One 
great branch of Sheitield’s industry in these days consists in the 
manufacture of that mysterious article of feminine apparel which is 
used to give the female form its full development, and endow it with 
the essential bulginess. Sheffield thrives on the new fashion, which 
almost makes up to it for the decline in the tomahawk business con- 
sequent on the evangelisation of Polynesia. Halifax is another of 
the old industrial towns, now hardly able to hold its own against its 
younger rivals. It is noted as the largest parish in England, and 
otherwise by its name of terror to thieves. ‘From Hell, Hull, and 
Halifax, good Lord deliver us!” was a part of the ancient thieves’ 
litany, the last being dreaded the most for its bloody law, by which 
felons taken within the liberty, either “‘ hand-habend, back-berand, 
or confessand,” as to any commodity of the value of thirteenpence- 
halfpenny, were liable to be beheaded within three days by a species 
of guillotine. Not the least important of the manufacturing towns 
is Batley, the chief seat of that great latter-day staple of England— 
shoddy. This is the famous rag capital—the tatter metropolis, 
whither every beggar in Europe sends his cast-off clothes, to be 
made into sham broadcloth for cheap gentility. Of moth-eaten 
coats, frowzy jackets, reecky linen, effusive cotton, and old worsted 
stockings, this is the last destination. Reduced to filament and a 
greasy pulp by mighty toothed-cylinders, the much-vexed fabrics 
re-enter life in the most brilliant forms—from solid pilot cloth to 
silky mohair and glossiest Tweed. Thus, the tail coat rejected by 
the Irish peasant —the gaberdine too foul for the Polish —are 
turned again to shining uses, reappearing, it may be, in the lustrous 
paletot of the sporting dandy, the delicate riding-habit of the Bel- 
gravian belle, or the sad-sleek garment of her confessor.— West- 
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Ar a meeting held on Tuesday evening, April 12th, M. B. Mullins, 
Esq., in the chair, Mr. W. Anderson read the following paper, “On 
a New Method of Shoring adopted in removing two Lower Storeys 
of the Royal Bank, Dublin.” 

After describing the position of the Royal Bank, the object of 
the alterations, and the reasons for which Mr. Charles Geoghegan 
was appointed architect, the paper continued as follows:— There were 
some misgivings as to the wisdom of attempting to remove the lower 
portion of eight walls, to do which it would be necessary to support 
upwards of 20 tons at an elevation of 40 ft. above the basement 
storey, and the author believes Mr. Geoghegan himself would have 
been slow to propose it had not a novel and safe means of accom- 
plishing his object presented itself to his mind. 

Exclusive of the danger and unsightliness of settlements almost 
sure to result if it were attempted to support masses so rigid and 
friable as brick- walls on elastic pillars of wood 4 ft. long, there was 
the objection, that to get the shores put up the whole of the ground 
and first floors would have to be removed, and the walls thereby 
deprived of valuable lateral support, when they were likely to be 
unduly strained by eonvelidiir unequal shoring. The expense, 
also, of providing suitable foundations for the shores, increased by 
the difficulty of getting such long and heavy timber into its place, 
would have been very great. As three of the main beams (A, C, D, 
Fig. 1) were to be on the same level, rigidly connected by means ot 
bolts and rivets, it was very desirable, for facility of manipulation, to 
have them all loose in the walls at the same time. Had the system 
of timber shores been adopted, to attempt this would have been very 
hazardous, if not impossible, as the multitude of supports would 
have rendered the lifting and placing of the beams very intricate. 
To overcome these objections, Mr. Geoghegan determined to make 
the lower portion of the walls, which he ultimately wished to re- 
move, serve as temporary pillars to support the upper parts he 
wished to retain, by interposing frames of iron or wood through 
which the beams could be passed. He accordingly explained his 
views to the author, and intrusted him with the construction of the 
shoring frame, which it is thought is a new feature in the art of 
building. Exclusive of bolts, the frame is composed of fopr pieces, 
viz., the top and bottom, which act the part of short beams, and the 
two sides intended to carry the load as pillars. These thay be of 
variable dimensions, to suit the depth of beam and thickness of walls 
or load to be supported: they are fitted together to make a truly rec- 
tangular frame, and held in position by means of bolts. The top and 
bottom are made cellular, with the outer walls thinner than the 
inner ones, in order to approximate, as much as possible, to the form 
of greatest strength, which would be a series of beams laid side by side 
:T "TT": The vertical pieces are composed of plates, stiffened 
by deep ribs, to obtain rigidity with lightness, and are provided with 
holes near the bottom, through which a rod may be passed to carry 
a metal roller for the beams to run on when being pushed into its 
place. As the frames had to be put up in inconvenient places, it 
was a great object to keep the several parts as light as possible, in 
order that three or four men might move them with ease without 
having recourse to tackle. The frame the author has the honour of 
exhibiting is one of those actually used at the Royal Bank, after 
having been tested with 20 tons in the centre, to carry which load it 
was designed. The members will, therefore, readily judge the 
facility with which it can be taken to pieces and erected in position. 
There are two principal conditions under which beams may require 
to be placed under walls :— 

1st. There may be room enough to admit the beam being launched 
into its place, end on. 

2nd. The wall may be so situated that the beam can only be put 
in sideways—or there may be a combination of the two cases, when 
there may be room to launch the beam half way, provided the pre- 
vious half can be got in sideways. The one case requires a different 
form of frame from the other, as will now be explained. Beam D 
(Fig. 1), supporting two heavy chimney stacks, is an illustration of 
the tirst case. There being plenty of room in the courtyard to lift the 
beam to its proper level, clear of all the houses, the following pre- 
parations were made:—T wo holes were broken through each of the 
two chimney stacks; and a good bed having been formed in each at the 
proper level, four frames were placed in them, and one smaller one 
was similarly introduced into the intermediate walls. When all the 
frames had been carefully arranged in line, folding wedges of good 
dry oak were driven between the tops of the frame and the super- 
incumbent walls, till the weight of the latter was made to rest 
entirely upon the frames. The portion of the wall and chimney 
stacks between the frames were then removed ; and the beam having 
been hoisted on tall shearlegs in the courtyard to the proper level, 
was launched safely into its place through the frames. 

Beam A (Fig. 1), supporting the back wall, affords an example of 
the second case.- The quoin of the adjoining house would not allow 
the beam to be hoisted sufficiently far back to pass it through frames 
similar to those used with beam D; it was, therefore, hoisted 
diagonally alongside the wall till its end entered a doorway in the 
bow projection, which allowed it to go far enough forward to clear 
the quoin, when raised to a level and placed at the proper height 
parallel to its permanent position, and in which it was temporarily 
secured. ‘Two frames (Fig. 2), made to project its own width on one 
side of the wall, were inserted into holes which had previously been 
cut in the brickwork, and bolted together so as to include the beam 
within themselves; the weight of the walls was transferred to the 
framesfand ‘the masonry between them cut away as before, and the 
beam moved in,'first sideways, till fairly under the wall, and then 
launched forward through two more frames into its permanent 
position. 

Beam C (Fig. i), which was got into the house with great difficult 
on account of its length, was laid on the first floor alongside the wall 
it was intended to support, and raised thence to its proper height, 
where it was tem a held, while four frames were put round it 
and secured in the walls as already described; the intermediate 
masonry having been cut away, the beam was moved sideways into 
its place under the wall. At this stage of the proceedings the three 
main walls, being completely cut through, were supported only on 
thirteen frames, in which the beams were lying loose; the latter 
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were carefully fitted to each other and firmly secured by means of 
bolts and rivets, after which the whole mass of wrought iron— 
weighing 134 tons—was adjusted to its exact position vertically and 
horizontally. Chases were now cut in the lower walls to admit the 
columns, which, having been carefully erected, the weight of the 
walls on the frames was transferred to the beams by driving folding 
wedges between the top pieces of the former and the upper tlange of 
the latter, to cause the beams to deflect to their full extent previous 
to underpinning between the frames in brick and cement. When all 
was ready, the wedges over the frames were cautiously slackened, and 
the entire weight of the building allowed to come “ the beams 
and columns. The frames were retained in position for a few days, 
during which the behaviour of the columns and foundations was 
carefully watched; and as no signs of yielding were detected the 
frames were released, the bolts connecting their several parts were 
withdrawn, they themselves removed in pieces, and the gaps occupied 
by their upper portions made good in brick and cement. The actual 
cost of successfully shoring up the eight walls in the manner de- 
scribed was £62. The builder’s estimates for the same operation, 
without any allowance for the great risk run, was from £168 to 
£180—being a saving of at least £106 in favour of frame system, 
not counting the gain in time, security, and convenience. The urgent 
necessity of completing the work as quickly as possible, induced the 
builder to use more frames than were absolutely necessary; had 
there been no occasion to shore so many walls simultaneously, the 
work could have been done for £42, or one-fourth the lowest estimate 
quoted above. 

A detailed account was then given of the weight, strength, deflec- 
tion under test, and cost of erection of the wrought iron beams 
used. The columns, which were of the unusual length of 26 ft. and 
only 12 in. diameter, were minutely described, especially as regarded 
the precautions adopted to ensure a uniform thickness of metal; the 
whole of the iron work had been designed by the author and 
executed by Messrs. Courtney, Stepens and Co., of Dublin, before 
leaving whose works the beams were all tested, in presence of the 
architect or one of his assistants. The liberality of the directors was 
applauded for encouraging their architect to carry out a new system 
of shoring, which has turned out so much to the public advantage ; 
and great praise was given to Messrs. Crowe and Sons, the contrac- 
tors for the work, to whose zeal and intelligence the success of the 
operations was in a great measure due, 

The paper was illustrated by numerous coloured diagrams and 
models. A discussion ensued, wherein the members expressed their 
satisfaction in the simplicity and usefulness of Mr. Geoghegan’s 
invention. 





~ $rark ARRESTER FoR Locomotivss.—A “spark baffler,” de- 
signed to prevent the escape of sparks from the funnel of a locomo- 
tive, has been tried on the Allahabad and Cawnpore line. The 
locomotive to which the baffler was applied drew a train comprising 
twelve open trucks laden with jute, wood-shavings, and a trifle of 
gunpowder, and in twenty-four miles’ run not a spark escaped from 
the funnel of sufficient magnitude to ignite these highly inflam- 
mable materials. The invention emanates, we believe, from Mr. 
Gower.—Caleutta Engineers’ Journal’. 

Numpers AND REtiIGIon oF MANKinp, — The Paris Univers 
published statistics carefully compiled by Dieterici, —_— of a 
scientific academy at Berlin, showing that this globe contains 
1,288,000,000 of human beings, of which the Caucasian race count 
369,000,000; Mongolian, 552,000,000; Negro and Ethiopian, 
196,000,000; the Malay race, 200,000,000; American Indian, 
1,000,000. The classification of mankind as to religious persuasions 
is thus set forth: Asiatic Buddhist, 600,000,000 ; downright Pagans, 
200,000,000; Mahometan, 100,000,000; Jews, 5,000,000; Christians, 
335,000,000; viz.,— Latin R.C., 107,000,000; Greek Orthodox, 
89,000,000 ; and Protestant, 76,000,000. 

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM 
BoiLer Exptosions.—The follgwing are extracts from the monthly 
report of the chief inspector:—We have now under inspection 
549 mills and other works and 1,528 boilers; being an increase since 
21st ult. of 19 mills and other works and 62 boilers. We have 
made 256 visits, and examined 722 boilers and 576 engines; of these 
5 visits have been “special,” and 4 boilers “specially,” 28 boilers 
“internally,” and 38 boilers “ thoroughly examined.” 130 diagrams 
have been taken from 73 cylinders; of this number, 7 cylinders and 
12 diagrams have been “ additional,” and 1 ditto “special.” . — 


| and directions for improved valve setting have been forwarded as 





usual, ‘Ihe number of boilers found “ defective” are as under :— 
From “corrosion,” 27; 4 dangerous; “ fractures,”.8; “ safety valves” 
extra and over-weighted, and otherwise faulty, 46; “ pressure 
gauges” incorrect, and out of order, 38; “ water gauges” ditto ditto, 
39; “ feed apparatus” ditto ditto, 14; “ blow. off cocks” ditto ditto, 
35; deficiency of water, 3; total, 210. 30 boilers are without back 
pressure valves ; 9 boilers are without glass water gauges; 3 boilers 
are without pressure gauges; 3 boilers are without safety valves ; 
1 boiler is without blow off cock. 11 “safety valve” spindles were 
passed through stuffing boxes, and in-two instances were found 
“packed.” . 7 “fusible plugs” were also discovered defective, from 
being placed in bad positions or covered with scale. 2 “ float alarms” 
were found propped with wood at high; level,:and rendered so far 
useless. We have also had several instances of furnaces “out of 
shape” (arising, I believe, from “ overheating”), both with and with- 
out the usual covering of water; in one case the flue had partly 
collapsed. Numerous glass water gauges. “had been found in- 
effective,” from neglect in not keeping the passage properly cleaned 
out ; and I have also seen several of modern construction, too, with- 
out any provision for effecting so necessary an object. I think the 
committee will agree with me,.in considering any manufacturer 
highly culpable who should. construct, or permit to be used in so 
inefficient a state, instruments of such high utility when carefully 
designed and applied. We have had instances of safety valves, 
with Salter’s balance attached to the levers, but with them secured 
down hard and fast, so that no lifting of the valves could take place 
without rupture. 





MANCHESTER LITERARY AND PHILO60- 
PHICAL SOCIETY. : 


Annual Meeting, April 19th, 1859. 
W. Farrsarry, F.R.S., President, in the Chair. 


Tue following Fae many were elected members of the Society :— 
As Honorary Members: W. J. Macquorn Rankine, LL.D., FES. 
&c.; Baron Carl T. von Reichenbach. As Ordinary Members : 
gs 0% Thomas Reade Wilkinson, Arthur Ransome, B.A. 

.B., M.R.C.S. 

‘The following report was then read by Dr. Schunck, one of the 
secretaries : — 

In presenting their annual report, the council beg leave to 
express their conviction, that at no period of its existence has the 
society been in a more flourishing condition. The increase im 
number of members, the interest taken in the meetings, as 
fested by the numerous attend of , the more than 
average quality of the communications read before the society, the 
zeal manifested by the great majority of the bers in p ting 
the interests of the society, the rapid increase, in the number of 
books in the library—due in great measure to the perseverance and 
enthusiasm of our present librarian—are circumstances. w 
justify the council in arriving at this conclusion. It is true that 
the great minds, whose genius was the pride of our society 
the early period of its history, and whose labours as recorded in 
Memoirs form the foundation on which our renown as a 
rests, are no longer amongst us, and their loss is one which no 
industry and no zeal can ever supply. Nevertheless, our reputation 
in the scientific world is still very high, and it should be our earnest 
endeavour to do all in our power to sustain this reputation; and 
above all things not to allow the character of our Memoirs, which 
form the very basis on which our reputation is founded, to sink to 
anything like mediocrity. 

At the last annual meeting, the society consisted of one hundred 
and eight-one ordinary members. Since then one has resigned and 
three have died, whilst twenty-one new members have been elected, 
making the number at present on the list one hundred and ninety- 
eight. 

Among the deceased members, the most prominent was the Rev. 
Henry Halford Jones. Mr. Jones was elected a member of this 
society in April, 1846, and continued a member until March, 1855, 
when he resigned. He was, however, re-elected in January, 1856 
and continued a member to the time of his death. Mr. Jones ‘served 
on the council from April, 1849, to April, 1854, and from 
April, 1856, to the period of his death. During four sessions, com- 
mencing in April, 1851, he acted as one of the secretaries of the 
society. Mr. Jones at all times took a most lively interest in the 
atlairs of the society, both as a member of the council and of the 
society at large. ‘The subject to which he chietly devoted his 
attention was Astronomy. His communications to the society 
were not numerous, and only a portion of them were printed in the 
Memoirs. Their titles are as follow = 

(a) “Brief remarks on the supposed discovery of a central 
su ” 











n. 
® “On the lengths of degrees, and the corresponding latitude 
of Manchester.” 

2 “ A biographical notice of Peter Clare, F.R.A S.” 

) “An account of his compensation pendulum.” 

(e) “An exemplitication of a ~~ mode of calculating the dis- 
tance of a tixed star whose parallax has been ascertained. 

(/) “ Remarks on the occultation of Jupiter and his satellites by 
the moon.” 

Mr. Jones’s death occurred very suddenly on the 2ist of December 
last, and was so unexpected that at the meeting of the society, 
which took place in the sueceeding week, a communication by a 
non-member, on a new invention for propelling ships, was to have 
been made through him and explained by him to the society. 

Mr. Caw, one of the other deceased members, acted as librarian 
to the society during three years, viz., from 1853 to 1856. 

Among the honorary members of the a one death has 
taken place during the past year, viz., that of Dean Peacock, the 
eminent mathematician. 

— titles of the papers read during the session 1858-9, are as 
follow :— 

October 5th, 1858.—“ Researches in the Higher Algebra,” by 
James Cockle, M.A., F.R.A.S. 

November 2nd, 1858.—‘* Note on Dalton's Determination of the 
Expansion of Air by Heat,” by J. P. Joule, LL.D., F.R.S., &e. 

November 16th, 1858.—‘“ Notice of some a Apparatus 
for determining the Density of Steam at Temperatures,” by 
W. Fairbairn, ERS., &c., president of the society. 

“An Account of the Fall of Rain at Manchester, from the year 
1786 to 1857, inclusive,” by Mr. John Curtis. 

November 30th, 1858.—“On the Utilisation of the Sewage of 
London and other large Towns,” by J. P. Joule, LL.D., F.R.S., &e. 

December 14th, 1858 —“ On Weather and the Operating Causes 
of its Changes,” by Mr. Thomas Hopkins. 

December 28th, 1858.—“‘On the Practicability of Counteracting 
a Portion of the Resistance at the Head of a Ship iM Employing a 
Revolving Bow to work a Stern Propeller,” by Mr. Thomas Morris, 

January 11th, 1859.—“‘ On Imponderable Matter Considered as 
an Element,” by Mr. J. C. Dyer. 

February 8th, 1859.—‘“ On the Erosion of the Plates of Locomo- 
tive Steam Boilers, and the Mode of Preventing it,” by Mr. John 
Atkinson. 

February 22nd, 1859.—“‘On some Indications of Law in the 
Grouping of Unexplained Cosmical Phenomena,” by Mr. Thomas 
Carrick. 

March 8th, 1859,—‘ On Proposed Improvements in Pharology,” 
by Richard Roberts, M. Inst. C.E. 

March 22nd, 1859.—‘*On the j-nodal &-partitions of the r-gon,” 
by the Rev. T. P. Kirkman, M.A., F.R.S. 

“An Experimental Inquiry into the Effects of Severe Pressure 
upon the properties of Gunpowder,” by W. Fairbairn, F.R.S., &., 
president of the society. 

April 5th, 1859.—“ On the Method of Symmetric Products and 
its Application to the Finite Algebraical Solution of Equations,” by 
the Kev. Kobert Harley, F.R.A.S. 

“‘On Comparative Sociology, or the Application: of the Compara- 
tive Method to’ the Investigation of Social Laws,” by the Rev. W. 
N. Molesworth, M.A. 

Of these, a number have already been printed. Others are still 
under the consideration,of the council, and it is expected that the 
second part of the fifteenth volume of the society’s Memoirs, of 
which the first part was ‘published in November last, will be ready 
for publication soon after the conclusion of the present session. 

The publication of the. proceedings of the society, which has 
taken place regularly soon after each meeting, has been 
in such a manner, the council believe, as to give satisfaction 
members. By this means such members as do not attend the ; 
ings, as well as the scientific world at large, are able to . ‘ 
what occurs at each meeting; and, what is quite as importa 
dissensions which so long agitated the society in regard to the 
speedy publication of papers, have, by adopting the’ plan now in 
force, it is hoped, been finally closed. 

One of the most interesting events which have occurred within 


the society during the past year has been the formation of. 
Microscopical Section among the members. As this section is still 
quite in its infancy, it would be useless to speculate on its futusp 
career. The ‘eiuncil would merely remind the members of this 
section that, as an integral of the society, it is in their 
power, by their proceedin to increase or diminish the scien- 


tific reputation of the whole body. 
The treasurer's balance sheet shows a balance £139 10s. 





(a) Read Feb. 23, 1847.—(b) Bead Dec. 24, 1850.—(c) Vol. x., p. 208.—~ 
(a) Read Oct. 4, 1863.—{c) Read Deo. 80, 1856.—(/ ) Vol. xiv., p. ah. 
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machine 


7 ff at any convenient distance from the main tap. For this purpose use; nothing could be more tiresome in getting out of order 
EXHIBITION OF THE SOCIETY OF ARTS. ° long handle reaches from the main tap to any convenient place at oo old plan of a side-binding screw. — ; 
(Concluded from page 293.) a distance from it. This handle is made to lift or shut an There are several varieties endorsing machines exhibited. 
indeed. it d poe contrived mercurial valve, which takes the place of the main tap. | Palmer's Parallel-Motion Machine is very pretty. 
A very in psegtie wr. if, rt sallgh jo not — J. Paddon, of Gray’s-inn-road, exhibits his Patent Street Lamp | Coventry-street, also exhibits a very simple and compact 
more dignified title, is the idoscope ar fop, invented bY | Regulator, which consists of a diaphragm against which the gas | for endorsing. ‘ : 
Mr. John Gorham, of Tunbridge, and exhibited by the Messrs. Boyd’s Patent Economic Candlestick is also worthy of notice. 


Elliot, of Charing-cross. By means of this clever little invention 
some of the most curious and beautiful effects are produced by ve 
simple means. The top is simply a flat disc of wood, with a spindle 
that of an ordinary humming-top, and is set in motion by means 
a string and handle in the usual way. On the upper surface of 
the dise coloured cards are placed and retained there while the top is 
in motion, by means of holes which allow the spindle to pass through 
them. The cards are of various shapes and colours, but when seen 
in rapid rotation the colours are combined into a uniform tint. 
Thus a card coloured blue and yellow becomes green. Some very 
beautiful combinations can, by this means, be effected. But the 
most surprising results are produced when the coloured cards are seen 
through perforated circular diaphragms of black ay held over the 
top, and retained in position by means of a hole in the centre of the 
diaph: , into which the spindle ee. There is a string attached 
to the edge of these perforated cards, by holding which they are pre- 
vented from rotating with the top, and if the coloured cards beneath 
are then looked at through the perforations, all the effects of the 
chromotope are produced. the colours dance and flit and waver, and 
corruscate in the outline of the perforated pattern in a way 
which appears quite magical. The effects are due to the fact that 
the eye retains the impressions of colour which it receives for a 
certain short period of time, and one impression has not time to be 
effaced before another succeeds it, when the colours, as in this in- 
stance, are in rapid motion. Philosophers were in the habit of ex- 
hibiting a wheel, coloured in segments to represent the prismatic 
spectrum, and showed that when it was made to rotate with a high 
velocity the whole of the colours disappeared, and the red, yellow 
and blue became an uniform dull white. Mr. Gorham has utilise 
this idea, and improved upon it, in producing an interesting and in- 
structive toy, which will amuse and instruct both old and young. 

Otto von Corvin, of Russell-square, exhibits Mother-of pearl 
Table Tops, Inlaid with Metal by Electrotyping. This is a ver 
ingenious and cheap method of inlaying, which may be sande 
capable of producing very effective results. The inventor describes 
the process as consisting in placing ornamental patterns of thin 
plates of pearl, tortoise-shell, ivory, or other suitable material, on a 
prepared copper plate, to which they are made to adhere by means 
of a coating of varnish. The plate is then submitted to the electro- 
deposite, which surrounds and fastens the ornaments together. 

hen a sufficient thickness of metal has been deposited, the whole 
is detached from the bed-plate, and is then ready to be engraved or 
gilt. We imagine that this process might be applied with success to 
embed other than artiticial ornaments cut out by hand or machine, 
which seems to be the intention of the inventor. Pieces of coral, 
stones, shells, and other natural objects might be made into a species 
of mosaic of a very effective character. Varied coloured patterns of 
glass might also be used. 

Among the agricultural implements we meet with various articles 
we remember to have seen at the Bazaar in Baker-street during 
the Cattle Show. Foremost amongst these we recognise Collinson 
Hall’s Patent Windlass and Steam Plough and Implement Gear, 
exhibited by John Fowler, of Cornhill. This is an improvement 
upon Mr. Fowler's plan of two drums with vertical axes, from which 
the wire-rope was alternately coiled and uncoiled. In Mr. Hall’s 
system an endless rope is used, which, after passing several times 
round the two drums in the form of the figure *, passes off to the 
plough. Only one of the drums is driven by the engine, the other 
merely serves to prevent the overlaying of the rope, and is made up 
of several grooved pulleys, loose on the axle and free to adjust 
themselves to the motion of the separate coils of the rope. This 
arrangement saves the rope from undue wear and strain, and is de- 
cindy 6 great improvement upon the old plan. Mr. Hall is entitled 
to the credit of having applied this contrivance to Mr. Fowler's 
plough, but the idea is by no means new. The same plan had 
previously been in use on several railway inclines as a means of 
preventing the overlaying of the rope employed in drawing the 
carriages. We have even seen it, as early as 1840, applied to a steam- 
plough which was sent to the West Indies; but there was this im- 
portant difference in the arrangement, the drums in that case were 

laced with the axles horizontal in place of vertical, as in Mr. 

‘owler’s plan—a most important omission, which we have only 
mentioned to show how slowly ideas of a really useful character are 
able to develope themselves, and how little will sometimes suffice to 
transform an impracticable idea to one of a useful and practicable 
character. Mr. Fowler has laboured long and diligently in bringing 
his steam-plough to its present condition of efficiency, and we 
believe his method is almost the only one likely to come into perma- 
nent use. The idea of making steam-engines to travel over the soft 
and irregular surface of a field has always appeared to us a very 
unmechanical one. The guide-way system may some day be turned 
to account, and even now, under peculiar circumstances, may be ad- 
vantageously applied; but as a means of introducing stcam-culture 
on a large scale, we fear there are many and serious objections to it. 
Boydell’s traction engine, and others of a similar class, labour under 
the disadvantage that they have to carry their own weight over all the 
irregularities of level to be found in the track of the plough, and 
thereby waste a large proportion of their power. If a steam-engine 
can be made capable of transporting itself from field to field, it will 
answer all the purposes which can reasonably be required of it as a 
steam-cultivator. With the wire-rope applied by means of Mr. 
Hall’s apparatus, all further locomotion on the part of the engine 
can be economically dispensed with. To see Boydell’s engine plod- 
ding over a field of soft clay, like a tea-kettle on pattens, and drag- 
ging half-a-dozen ploughs after it, is a sight to make an engineer 
groan. 

Scott's Patent Sed Bearding and Dressing Machine has been de- 
scribed at length in, our pages before. 

Samuelson’s Patent Britannia Self-Raking Reaping Machine, as 
its name implies, has a self-acting rake actuated by the driving 
wheel. There have been several attempts at self-raking machines 
by the Americans, but hitherto these have failed from the com- 
plexity of the machinery required to give the requisite motion to 
the rakes. They either broke down or got out of order, and con- 
sumed so much power, that they were ultimately discarded. 
Whether Mr. Samuelson’s is destined to meet with more success we 
will not pretend to say. 

Mr. Spary exhibits quite an'assortment of Fumigators and Mildew 
Annihilators, the details of which would hardly interest our readers. 

Boyd's Patent Lawn Mowing and Rolling Machine is stated to 

several advantages over those heretofore in use. There is a 

rush which is placed so that the edges of the knives come in contact 
with it as they revolve, and are thereby kept clean. There is also a 
special arrangement of re | and lowering the knife roller equably. 

Tegetmeir, of Muswell-hill, exhibits a Permanent Bee Observa- 
tory. This is an artful arrangement for circumventing the bees, 

keeping them warm in winter. A description without a figure 
would be unintelligible. 

Samuel Osler, of Great Yarmouth, exhibits a canister of his Patent 
Fish Manure. This promises to be a useful means of turning surplus 
catches of fish toeconomical account. The tish are first steeped in 
water for some time below the boiling-point ; this separates the gela- 
tine and oil. The residue, which contains the tibre and bones, is 
dried, and constitutes the manure in question. As this contains all 
the phosphates, it is equal, if not superior, to the best guano, which 
is simply the same material when it has passed through the digestive 
apparatus of certain sea-birds. In appearance it resembles saw- 
dust, but “ with a very ancient and fish-like smell.” 

Among the Building, Sanitary, and Domestic Appliances there 
are two samples of Defries’ Gas Meters, one a dry meter and the 
other a wet one. 

J. T. Willway, of Bristol, exhibits his Patent Safety Gas Valve. 
This is an ingenious arrangement, by which the gas may be turned 





presses in ing to the burner, so that when in excess, it raises a 
conical valye, which regulates the supply. The most remarkable 
part of the contrivance is a small magnet attached to the conical 
valve, which, as it were, gives it elasticity, performing the functions 
of a spring. There appears rather too much ingenuity in this regu- 
lator, as Sata to street lamps; we fear it would be difficult to 
in order. 
art’s Patent Economising Gas Burner, about which we have 
heard so much in the way of advertisements, is a very simple con- 
trivance. It consists in ing a woollen wad between two per- 
forated plates of metal. as in its passage to the burner is 
regulated and controlled by having to pass through the wool. 
are a great many contrivances for purifying the air in apart- 
ments, some of them of a rather fanciful description, but none 
deserving of special notice. There are also several varieties of 
stoves and grates said to be smokeless, to which the same remark 


will apply. ? e 

The Lindon Parquetry Company, Victoria Works, Camberwell, 
exhibit caocenene a Veneers ted for fixing in plaster walls. The 
sample exhibited displays much taste. It is stated that these veneers 
can be applied at much less cost than the ordinary panelling, and 
in case of tire are not inflammable. Our only fear would be that in 
case the walls got damp, the veneers would be apt to get loose and 
warp. If, however, this difficulty can be provided against, these 
veneers would be a great improvement upon the paper-hangin 
which give imitations of wood. The surface of the veneer might 
be polished and waxed like a piece of furniture ; the non-absorbent 
pal would be a great advantage as compared with paper, to say 
nothing of its superior cleanliness. 

J. White, of Finchley, exhibits an Apparatus for Facilitating 
Respiration in the midst of Smoke and Noxious Gases. This consists 
of a closed helmet and mouth-piece, po mr eet with an air 
vessel, which the person using it carries on his back like a soldier's 
knapsack. When it is considered that a man breathes 14 cubic feet 
of air per hour, if the expired carbonic acid can be got rid of, there 
seems no difficulty ina man’s carrying as much of the vital element 
with him on his back as would enable him to breathe with ease and 
safety in the midst of the most suffocating smoke. 

Hamilton and Nash, of the Isle of Dogs, exhibit samples of their 
Patent Lock. In this lock there are no springs of any kind 
whatever used. The keyhole passes through the bolt. The 
key is only used to raise the tumblers, while a follower 
and external, knob or handle disarranges them, when the key 


is withdrawn, and at the same time shoots the bolt. As the | sociated in nature as well as in their mathematical relations to each 


keyhole passes through the bolt, when it is shot by the handle the 
opening is closed, so that all access to the tumblers is shut off, and 
picking, by pressure or otherwise, completely obviated. The bolt 
and stump are so arranged that, when shot, the stump is removed 
the width of the key from the gatings in the tumblers. When the 
bolt is brought back by means of the handle and follower, so that 
the stump comes in contact with the tumblers, the keyhole is closed. 
It is only when the stump is at a distance from them that the key can 
be introduced and the gatings adjusted. When this has been done, and 
the key removed from the keyhole, then, and not till then, can the 
bolt be withdrawn by means of the handle. It is difficult to see how 
this lock can be picked by any amount of skill or ingenuity, while 
the simplicity of its construction will render it cheap and not liable 
to derangement. In the event of a key being lost, there would be no 
resource but to break open the door. This lock was originally the 
invention of Mr. Denison, who exhibited it at the Society of Arts in 
1852. Messrs. Hamilton and Nash have made very little change 
upon it. 

yt Willway’s Patent Atmospheric Bell is an arrangement which 
is intended to supersede the usual wires and cranks, by means of 
gas pipes conveying an impulse from a small valve at the handle 
to a corresponding valve at the bell. It is difficult to understand 
what would be gained by this substitution of a cumbrous and 
expensive apparatus for the cheap and simple one in general use. 
This contrivance appeared to attract a great deal of attention from 
visitors, who kept ringing it without pause or consideration for the 
nerves of their less demonstrative neighbours. We were glad to 
find on the occasion of our last visit that this bell had been bound 
over to keep the peace. 

S. Leoni, of St. Paul’s-street, New North-road, exhibits specimens 
of what he calls his Patent Admas, as applied to door handles, gas 
burners, axle bearings, knife and fork handles, &c. &e. What 


this material is we have no idea, nor does the inventor give us the | 


slightest information on the subject. It appears to be something 
between meerschaum and porcelain, and seems capable of being 
moulded with great nicety into all sorts of shapes. 

Warne and Co. exhibit some of their Patent India-rubber Mats, of 
the honeycomb pattern, as also flesh-brushes made on the same 
principle. There are great advantages obtained by the use of india- 
rubber in this ouaiedier form; they clean the feet most effectually, 
while the dirt passes into the cells beneath. We should imagine 
them to be all but indestructible. 

Newton and Wilson's Patent Carpet Sweeper is one of the 
neatest pieces of domestic contrivances we have seen. It consists of 
a tin box with a circular or revolving hair-brush on the principle of 
the street-sweeping machine. To the top of the box there is a long 
handle similar to that of a broom, by which it is propelled along the 
carpet. We saw pins, bits of thread, and other articles lapped up by 


this machine from a coarse coir tibre mat without the slightest | 


difficulty. As it makes no dust, it may be advantageously used in 
lace of the dirty plan of sprinkling water on a dusty floor, or tea 
eaves on a carpet. 

Jucke’s Patent Washing Machine has the merit of great simplicity 
of construction. It consists of a pair of conical rollers placed at 
right angles to a vertical axis in the centre of a tub, which axis is 
turned by means of levers extending over the sides of the tub. The 
linen to be washed is placed at the bottom of the tub, and undergoes 
a species of kneading from the rollers passing over it. The objection 
to this machine would, we imagine, be the havoc it makes with the 
buttons; otherwise, it substitutes a rolling for the stamping and 
rubbing usually employed in other machines. 

John Lan’s Patent Bank Lock has been exhibited ever since 
1851. The speciality appears to be the placing of wards upon the 
tumblers. 

F. Blacket, of West Smithfield, exhibits a model of a Banker's 
Iron Safe with his Patent Inaccessible Lock. This contrivance 
consists in placing the lock at the back of the safe instead of on its 
doors as in the usual way. The lock is reached by a long handle 
into a slab, in which is inserted the block of the key when it is 
required to use it. This handle can be drawn out of the keyhole 
just so far as to allow the key-block to be inserted or removed, but 
it cannot be entirely withdrawn. 

This is a very silly arrangement, and would certainly present no 
difficulty whatever to a burglar. He would only have to place a 
blank key-block in the slot in the handle, with a little pre- 
pared bees-wax upon it to enable him to take copies of the 
wards, and so fit a false key to the lock. In the case of a tumbler 
lock, there would be no difficulty in picking it by means of pressure. 
The handle would, it is true, occupy part of the keyhole, but would 
leave enough for the introduction of the usual picking instruments. 

Gibbons and White, of Oxford-street, exhibit their Patent Lock 
Knob, in which the rose-plate is made with a morticed knob in the 
part of it which projects, so as to admit of a forked slide being 
dropped in, and the knob is made with a bush which is grooved to re- 
ceive the slide when the knob is applied to the rose-plate in use. The 
rose-plate is screwed to the door by a plain spindle passing through 
it and the follower of the lock. The knob is then applied, and the 
forked slide dropt in, effectually holding the knob, but allowing it to 
turn. This is decidedly a good thing, and one likely to come into 











It dispenses with the usual socket and appen The candle is 
supported by a ring mounted in stan which slide within the 
frame of the candlestick. 

H. Owen, of Southampton, exhibits Patent Renewable Stoc' 
which allow new heels and toes to be applied to them when the old 
ones wear out, without the risk of disturbing the fabric. 

There are also specimens of Espeight’s Patent Imitation of 
Human Hair, made from the fibres of the Abaca Manilla, dyed to 
the proper colour. 

ill and Co., of Stepney, exhibit samples of a material re- 


8 
sembling leather, made from a textile fabric coated with caoutchouc, 
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ON A NEW METHOD OF RENDERING VISIBLE TO THE EYE 
SOME OF THE MORE ABSTRUSE PROBLEMS OF CRYSTAL- 
LOGRAPHY, HITHERTO CONSIDERED ONLY AS MATHEMA-~ 
TICAL ABSTRACTIONS, 


By Rev. Wavrer Mrrcuect, M.A. 


Tue unpopularity of crystallography may be attributed to the diffi- 
culties so many people, especially those who have not had a good 
mathematical training, meet with in attempting to master the con- 
ception of forms involving some of the principles of solid geometry. 
To a certain extent this may be removed by a well-arranged system 
of solid models: thus the first three propositions of the 15th book of 
Euclid, “the inscription of a regular tetrahedron in a cube, of a 
regular octahedron in the tetrahedron, and of the octahedron in 
the cube,” may be demonstrated to the eye by a dissected cube, 
illustrating the natural cleavage of fluor spar. Indeed the cleavage 
of a cube of fluor spar is a natural demonstration of the three prin- 
cipal propositions of the last book of Euclid’s Elements of Geometry. 

There are many propositions of crystallography which uire 
some mechanical means beyond that of the «se of solid models to 
make them appeal to the eye for clearer perception. The most per- 
fectly symmetrical solid forms of the crystallographer belong to the 
cubical or tessular system. There are seven ditferent kinds or orders 
of forms belonging to this system, perfectly symmetrical; four of 
which admit of an infinite variety of species. These forms are as- 


other. They are found in crystals of the same substance, either in 
their simple forms, or else associated in combination with each 
other, in the different faces of a compound crystal; thus the cube, 
the octahedron, and the rhombic dodecahedron, are found as simple 
crystals of the diamond, or faces parallel to all three or two of them 
+ be discovered on a more complex natural crystal. 

The three forms we have just enumerated—the cube, the regular 
octahedron, and the rhombic dodecahedron —may be considered as the 
permanent or limiting forms of the cubical system; they admit of 
no varieties; their angles, whether those of the inclination, of ad- 
jacent faces, or of the planes constituting their faces, are invariable ; 
they are also limiting forms. Between the octahedron and the 
rhombic dodecahedron we may conceive an infinite number of 
varieties of the three-faced octahedron, passing from the form of the 
octahedron to that of the rhombic dodecahedron ; similarly the octa- 
hedron and the cube are limiting forms of an infinite series of 
twenty-four-faced trapezohedrons, and the cube and rhombic dodeca- 
hedron of a series of four-faced cubes. The forty-eight-faced 
scalenohedron, or the six-faced octahedron, is a form varying within 
the limits of all the others. 

To represent to the eye the passage of all the varieties of these 
forms between their respective limits is the object of the mechanical 
contrivance which is the subject of this paper. A skeleton or armil- 
lary sphere is constructed of iron wire, so as to mark out the prin- 
cipal zones of the sphere of projection of the forms of the cubical 
system ; three circles are united at — angles to each other, so as 
to represent eight equilateral spherica a, each of whose sides 
are arcs of 90 deg. The six points where the arcs cross each other 
are the poles of the six faces of the cube; the lines joining each 
pair of opposite poles represent the cubical axes, each axis being 
perpendicular to two faces of the cube which can be inscribed in the 
sphere. Each arc is now bisected. These twelve points of bisection 
are the poles of the rhombic dodecahedron; the lines joining the 
opposite pairs of these poles are the rhombic axes, each of these 
axes being perpendicular to two faces of the rhombic dodecahedron 
inscribed in the spheres, or inscribed inthe cube inscribed within 
the sphere. Let each of the eight equilateral spherical triangles be 
divided into six equal and similar spherical triangles by arcs, joining 
the angle of each triangle with the centre of its opposite side; the 
armillary portion of the sphere is now completed. The point 
within each of the eight equilateral spherical triangles, formed by 
the intersection of the three arcs by which it is divided, is the octa- 
hedral pole. There are, of course, eight of these; the lines joining 
the opposite pairs of these poles are the octahedral axes, each one 
being perpendicular to two opposite faces of the regular octahedron 
inscribed in the sphere, or in the cube inscribed within the sphere. 
If we now join each pole of the octahedron with the three poles of 
the octahedron in the three adjacent equilateral spherical triangles 
by straight wires, and dothis symmetrically for the eight poles, we 
shall then have the edges of the cube insetied within our armillary 
sphere. The octahedral axes joining the opposite solid angles of 
this cube, and the rhombic axes passing through the centres of each 
opposide edge. 

Within this skeleton cube we now inscribe a regular octahedron, 
using elastic strings for its edges, by uniting the point where each 
cubical axis passes through the face of the cube, with the similar 
points on the two adjacent faces. Each face of the octahedron is 
therefore represented by an equilateral triangle of elastic cord. 
We now suppose each side of the eight equilateral triangles to 
be bisected. Every angle of the eight equilateral triangles is 
joined to the bisection of its opposite edge, by another series of elastic 
cords. We have now an octahedron inscribed, in the cube inscribed 
within our armillary sphere; every face of the octahedron having 
marked upon it the traces formed by an imaginary plane passing 
through the zones of the sphere and its centre. It will now be seen 
that the cubial axes join the opposite solid angles of the octahedron ; 
the rhombic axes, the bisections of its opposite edges; while the 
octahedral axes pass through the intersections of the elastic cords, 
which join each solid angle of the octahedron with the centres of the 
edges opposite to it. 

The points where the elastic cords meet, and the octahedral axes 
pass through the faces of the octahedron, are now fastened to cords. 
These cords are made to run round pulleys and are united together, 
so that by pulling them simultaneously, the points uniting, every 
one of the three anata cords which are described on the face of the 
inscribed octahedron can be made to travel uniformly and symmetri- 
cally along each of the octahedral axes from the face of the 
octahedron to the solid angle of the circumscribing cube. Another 
series of cords are united to each of the four elastic cords, which 
meet at the point bisecting each of the edges of the inscribed 
octahedron. These, by a similar contrivance, are made to draw 
these points along the rhombic axes. The instrument is now com- 
pleted. By simply pulling the eight cords united together, which 
cause the elastic cords to ascend the octahedral axes, the inscribed 
octahedron passes through every form of the three-faced octahedron 
till it reaches the limiting form of the rhombic dodecahedron. Each 
three-faced octahedron being inscribed within the cube, inscribed 
within the sphere. 

In a similar manner, by pulling the cords, running along the 
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thombic axes in combination with those running along the 
octahedral axes, all the other forms are shown as passing within 
their limits. As soon as the cords are loosened, the elastic 
bands + mare fl resume the form of the inscribed octahedron. In 
addition to these the instrument also can be made to demon- 
strate the of all the hemihedral forms of the cubial system 
with inclined within their limits. In this manner it was 
demonstrated that this instrument can make visible to the eye all 
the changes and varieties of an interesting series of forms and their 
mutual relations, which could otherwise only be conceived by a 

le power of mathematical abstraction. This armillary 
sphere, by some other small additions, can be made use of for tracing 
out some of the most beautiful portions of the zone-theory of the 


poles of crystals, 


March 25, 1859. 
Sir Heyry Horiayn, Bart., M.D., F.R.8., in the chair. 
ON THE ESTIMATION OF THE ORGANIC MATTER OF THE AIR. 
By Roxsert Ancus Smirn, Esq., Ph.D., F.R.S. 


Arter describing the opinions concerning organic matter in the air, 
and the various attempts made to estimate the amount, the lecturer 
described a method of obtaining the relative quantity by means of 
mineral] chameleon, perman te of potash or soda. This mineral 
had been proposed by F moons as a mode of estimating the 
organic matter in water, but it was capable of estimating quantities 
much more minute, At first the air was passed through the solu- 
tion of chameleon, but this was not found to cause complete action. 
It was necessary that the air should remain for some time in contact 
with the solution to be decomposed. It was then ascertained that 
the relative amount of organic and other oxidisable matter in air 
could be found by a simple metrical experiment in a few minutes. 

The lecturer then said—In working out this idea, it has been 
found that a vessel of the capacity of 80 to 100 cubic inches is the 
most convenient. This is equal to rather less than a quart and a 
half, and rather more than a litre and a half. 

The solution of chameleon used must b» extremely weak, so that 
small quantities cannot readily be distinguished by gaslight: 600 
grains of it are required to decompose five grains of the standard 
solution of oxalic acid. The standard solution of oxalic acid is so 
made that 1,000 grains neutralise one grain of carbonate of soda. A 
thousand grains contain, therefore, 1°184 grains of crystallised oxalic 
acid. 

To prepare the solution a manganese was formed by heating nitrate 
and carbonate of soda and manganese, assisted by a little chlorate of 
potash. There was the most minute trace of nitrate remaining in the 
solution. Perhaps chlorate of potash would have been better, but I 
had no idea at the time of the ditliculty afterwards found in obtaining 
the same quality. A solution of this manganate was made in pure 
water, and carbonic acid passed through until a reddish purple shade 
was obtained. It was then tested by oxalic acid, adding three or four 
drops of pure sulphuric acid. The purest water obtainuble was added 
to dilute it to the proper amount. This often failed; and I have some- 
times for a whole week failed to obtain the proper solution. Although 
I call it permanganate, it is not entirely so; it is a mixture of man- 
ganate and per ganate. A per te of the strength de- 
scribed has a dingy appearance and uncertain colour. I donot doubt 
that a pure permanganate of a suitable strength may be obtained 
pleasant to work with. There is some difficulty in obtaining pure 
water for preparing the solution. If allowed to stand for some time 
with a manganate it becomes purified. 

The solution of chameleon is apt to change, although slowly, even 
when it is hermetically sealed in a glasstube. The solution described 
had become nearly cousins when sealed up hermetically for about 
three months. It is found readily to change when it is exposed to 
air by frequent removal of the stopper of the bottle containing it. 
Its strength must be tested occasionally ; and if it difiers from the 
standard, a calculation must be made for its reduction. Thestrength 
of the permanganate solution is extremely small. A few grains of 
the ordinary solutions of manganese used will make some thousand 
grains of the solution here employed. The reason of this lies in the 
extremely small amounts of organic matter found in eventhe worst air. 

The vessel used is simply a bottle, with a perforated stopper, 
through which pass two tubes. To one of these a stopcock is 
attached, to the other a clasp or stopcock. The standard size pro- 
posed is 100 cubic inches, and to this all the experiments have been 
reduced; the vessels actually used contain between 80 and 100 cubic 
inches of air. The stopcock is of glass, or of hard caoutchouc, which 
is still betier. When the bottle ig to be filled with the air to be 
tested, the stopper is removed, and The pipe of an exhausting pump 
is inserted, reaching to the bottom of the bottle. The pump is made 
like a cylindrical bellows of about 8 in. long when stretched out, and 
about 4 in. in diameter, and is compressible into the thickness of 
about 2in. The sides are made of thin Mackintosh cloth. By the 
use of the pump the air of the vessel is removed, and the external 
air of course enters. A few strokes of the pump are sufficient, i. e. 
from six to ten. After ten strokes I perceive no change, and am 
inclined to think that it is an unnecessary number. The test liquid 
is poured into a graduated tube or burette, containing somewhat 
more than will be required. A portion is then poured into the tube, 
which passes through the stopper, and the stopcock is opened to 
allow it to pass. Small quantities are used; when it has entered 
the bottle, the liquid is made to spread over the sides, and time 
given it to be exposed to the action of the air; it is found that in 
five or six minutes a decided epoch is attained from which to date 
the comparative action. 

In order to see the colour, the liquid must be allowed to trickle 
down the sides of the vessel, and collect itself at one point 
of the circumference at either end of the cylindrical part 
of the bottle. This part must be raised up to the level 
of the eye, so that the longest axis may presented to 
the sight, and thereby the deepest shade of colour. It re- 
quires some time to accustom oneself to the sight of such a small 
amount of colour; but when it is once well observed, it will be 
found to be a method which will admit of the greatest precision. 
The first few drops which are poured in will probably be decolorised 
at once; a few drops more must then be added; if they become de- 
colorised a few more must be used; and so on until there is a per- 
ceptible amount of colour remaining. When this occurs, the ex- 
periment is concluded. The amount of the reagent used is then 
read off from the graduated measure. If the liquid be of the proper 
strength, and the bottle the required size, the number of grains 
gives the comparative quantity at once. Sometimes the amount 
of organic matter is so small that there is no appreciable action, on 
even the smallest amount of solution by one vessel of air. In this 
case it is necessary to till the bottle several times. The mode of 
doing this is apparently extremely rude, but the results are such as 
not to demand a finer method at present. A tiner method, of course, 
would need little ingenuity to contrive. At present I merely re- 
move the stopper and fll again with air as before. During the 
period of filling the vessel the surface of the liquid is reduced to its 
smallest amount, and the change it undergoes is either inappreciable 
or so constant as not to affect the results. 

In analysing the air in this manner, it is found that a decided 
result is attained in about five minutes. Sometimes the result is 
decided in one: that is, there is a termination to the rapid action. 
This ogg is probably to be explained by the following 
experiments. If we pour decomposing matter on the permanganate 

ution, it is rapidly destroyed. If the matter be not in a state of 
decomposition the action is much slower. 

These different results promise a mode of dividing the organic 
matter of the air into classes according to its quality. These facts 
are mentioned merely as germs of a future inquiry. In large towns 
where coals, containing much sulphur, are burnt, the sulphurous 
acid takes the oxygen of the chameleon, and an apparently large 
amount of organic matter results. This sulphurous acid is of itself 
an impurity, perhaps as hurtful as some kinds of organic matter. 

We measure by this means the amount of oxygen needful for the 








oxidisable matter of the atmosphere, and all such matter is im- 
purity, in some places entirely organic, in others, such as towns, 
mixed with inorganic gases. 

‘ —_ of the principal results obtained by this method were as 
‘ollow :— 


RELATIVE QUANTITIES OF ORGANIC AND OTHER OXIDISABLE 
MATTER IN THE AIR OF* 
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The first experiments undertaken were in Manchester, and the 
average amount obtained was in the city about 50, gradually 
diminishing in moving towards the country, until it was found in 
the fields at 13; on passing a sewer stream about a mile from the 
outskirts, the amount rose to 83. The atmosphere on the Thames 
was not measured whilst at its worst, but immediately afterwards ; 
when however it had ceased to affect the senses of most persons at 
least, the amount was very high, viz., 58. I was anxious to know 
how far the Thames affected the atmosphere of London, and tried 
some experiments: the result was that the influence appeared to 
cease almost immediately ; the fact of a block of houses standing in 
the way was enough to prevent the influence; when at the worst 
this may not have been the case; to arrive at the other side of the 
block, the vapour would generally — to rise high, so that it 
would become mixed with a great deal of air. The amount ob- 
tained in a few trials in the streets of London was 22 to 34; going 
on to Highgate, the numbers sank from 33 to 2+; on descending 
the north side of Highgate hill a distinct change was perceived, the 
numbers being 18; the wind meantime was blowing from the city : 
the few experiments made in the fields in summer gave !0 to 12. 
The numbers 6 to 18 were obtained in Switzerland and Lombardy. 
The moist tields around Milan gave 18; when the water passes oif 
the rice fields, producing the unhealthy season, J do not doubt that 
the amount wilt be much higher. It was not convenient for me to 
stay, nor to go farther to places distinctly infected with malaria. 
I was desirous of trying it in some of the hovels of the Vallois and 
the Val d'Aosta, but the weather being tine, and the people living 
much out of doors, the inquiry was not encouraging. The few experi- 
ments made did not give very striking results, whereas the lower 
parts of our own towns gave results most decided : I imagine the cause 
of this to be that a drier air does not allow the offensive matter to 
rise so readily. This fact has many ramitications, but it will explain 
several difficulties in our sanitary science. It is with the assistance 
of moisture that the organic matter is conveyed into the air. 

Moisture itself, as may be supposed, does not produce any action 
on the test ; one of the lowest numbers obtained was on the German 
Ocean, about sixty miles from land; the day was calm and clear. 
In the Straits of Dover, when the wind was blowing briskly from 
the German Sea, the amount obtained was very high, but as there 
was a slight spray the experiments were disregarded. About 8,000 ft. 
high on the Alps, a dense fog showed also one of the smallest 
amounts obtained ; the ground was entirely bare rock, and could not 
give out organic matter. The amount was 2°8. 

The influence of height was very decided; in the higher grounds 
of Lancashire, near Preston, the numbers being from 2 to 4. A wind 
blowing down from the Mer de Glace gave rather more than at a 
lower point, although coming down the hill; a dry pine forest in the 
neighbourhood, although very fragrant, did not appear to raise the 
number. The influence of the sea and of height seem equally 
decided. 

A few hasty experiments made in the hothouses at Kew led me to 
believe that there was less increase there than might have been ex- 
pected, the amounts obtained being less than in London, but more 
than outside the houses, where it was cooler. At the same time, 
weeks or months should be given, when oaly hours were allowed for 
the experiments. 

The intiuence of heat appears to be to increase the t, when 


tation, whilst the air over different fields differs enough to promise 
some knowledge of miasm. 

But what is abundantly established and made clear to the eye is, 
that the air of our large cities is sufficiently impure to »ccount for 
much of their unhealthiness, and the air of our hills, and seas, and 
lakes sufficiently pure to account for its salubrity. It is to be hoped 
that greater consequences will follow in proper time; we this 
itself was needed to set at rest some questions which have cooled the 
enthusiasm of many in the cause of sanitary reform. 


THE PREVENTION OF DAMP. 


A communication has recently been addressed to the military 
authorities by Mr. Desmond G. Fitzgerald, recommending the em- 
loyment of the chloride of calcium as a means of avoiding the 
injurious effects of damp in armories, magazines, and storehouses ; 
and pointing out the means by which the desiccating ss pe | of 
this substance may be rendered available in practice 
of drying the atmosphere in an inclosed space, and of thus preserv- 
ing from damp any stores therein contained, without the agency of 
heat and consequent danger from tire, — to be best solved by 
the use of this agent, which is chea ly prepared, and free from 
all deleterious emanations ; and wh moreover, may be made to 
last indetinitely for the purpose in view. But alth its properties 
are very generally known —it being a valuable auxiliary to the 
chemist in Capetving of their hygrometric moisture - there have 
hitherto existed tions to its smplormest, arising from its 
Hhanattey te overflow the yessels in which it is contai and also 
from the difficulty of readily freeing it from the absorbed moisture. 
A vessel was, therefore, needed in which the” of overflow, 
when p allowance might not be made for the absorption of 
water, should be obviated; and in which the ehloride might 
readily be dried at any ordinary source of heat, without the scatter- 
ing of the pasty mass which in the absence of r attention 
would generally occur. Such an t—easy enough of 
contrivance— would form a ent damp preventor, of great 
utility wherever stores are t which are liable to deterioration 
from absorption or deposition of moisture such as powder or 
steel goods. The method proposed by Mr. Fitzgerald is, we believe, 
at present on trial in one or more of the Government storehouses ; 
and we venture to anticipate that it might advantageously be adopted, - 
not alone in the public service, but in many private tirms where 
damage from moisture forms a cons e item of expense. A 
tray of sheet iron, with a reservoir below the level of the outer rim 
to contain a small portion of oil, forms the ordinary chloride- 
holder. When by absorption of water the desiccating gent passes 
the level of this reservoir, it displaces the oil, a :lm of which is 
caused to cover the solution, e ectually preventing the danger 
which may arise from inattention of an overflow of the contents of 
the tray. The ditticulty in evaporating the solution is obviated by a 
wire trellis as a cover to the tray, which, with this safeguard, may 
be submitted to the heat of an ordinary tire, 

The following figure represents in section an apparatus to be 
attached to arm-chests, and which would probably be useful in other 
instances. A few gimlet-holes being bored in the chest, 
sorreopanding to apertures in the side E G of the chloride- 
holder, the latter is attached to the chest by means of 
the screws 8 8. Without entering upon the question of 
the diffusion of moisture in gases. Sy which the etlicacy 
of the a us mainly depends, it may be stated that 
the air A A A, becoming perfectly , rapidly ab- 
stracts moisture from the aggre sen portions, with the 
result of speedily freeing the enclosed s from damp, 
and preserving the s in adry condition. Thus arms, 
&c., may be kept free trom rust in the open air or in the 
hold of a vessel for as long a period as may be necessary 
When by absorption of moisture the chloride solution 
which is formed passes the level of C, 4 portion tows 
into the reservoir at the left of the figure, displacing the 
oil at O, until it covers the surface of the solution, pre: 
venting further absorption. The presence of the oil on 
the surface, when the lid |. is opened for examination, is 

the signal for a fresh charge of the dry chloride. 

> As was recently pointed out in the Mechanics’ Mugazine, 
© an important application of the powerful desiccating 
properties of the chloride of calcium might be made in the manu- 
facture of tobacco. The cause of the inferiority of home-made 
cigars to those of foreign manufacture is the difficulty in drying the 
pe oa after “‘ making-up” the leaf in this country. The employ- 
ment of heat for this purpose is particularly to be avoided, in- 
ducing fermentation, and depriving the leaf of its fragrance. In 
this instance, therefore, the rapid abstraction of moisture by a 
desiccating agent would be peculiarly valuable, 
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there is moisture present. 

The influence of dryness seems to be towards diminishing the 
amount. 

The influence of great cold has not been tried yet. 

The intiuence of rain in hot weather, to some extent of course a 
cooling influence, but chiefly a means of washing the air, seems most 
decided. After a thunderstorm and shower at Camden-square, the 
number, which was previously 31, fell to 12. 

The influence of our towns, especially our smoky towns, is most 
decided also; it is easy to tell by this test, when in the outskirts of 
a town, whether the wind is blowing from the town or the country. 

A distinct difference was always found between the front and back 
of Manchester houses: a similar difference obtained when a room 
had been inhabited for some time, and the difference was of course 
very marked when the smell of a sewer came into the house. I had 
a good opportunity of observing this in my laboratory last year. 

It must be remembered that the numbers given for some places 
were obtained on one day of the year only, and we must be careful 
not to draw too many conclusions : we have yet to learn what kind 
of organic matter is wholesome, and what is unwholesome. I be- 
lieve that this is the next great point to be attended to; at present 
we are only becoming able to ascertain the gross amount. I feel 
this caution to be needful, lest the numbers should be used to prove 
too much. 

At an early opportunity all the experiments made will be pub- 
lished; but we may already see the range of the action of this test 
to be so great as to make it promise to be of some practical as well 
as scientific value. Dr. Southwood Smith has observed that the 
facts on which sanitary economy are built are exceedingly difficult 
of comprehension by a large number of people, because the cause of 
the evil cannot be brought directly under the observation ; if, how- 
ever, any plan were invented of showing that these dreaded emana- 
tions existed even when the senses could not perceive them, belief 
would be easily gained, and the requisite carefulness would then 
take place. If the method explained be found to be no more 
valuable than this, it will at least not be reckoned among useless 
discoveries. 

We may hope, however, that it will be found to prove not only 
that much of that which we have already known is true, but that 
many other now hidden things are true also; we may find that 
every wind will have attached to it its mark of unwholesomeness 
with respect to this test, and that every season also will have its co- 
efficient. It ya be found that changes of season or of condition 
of the air will ascertained with much more certainty, delicacy, 
and rapidity than now. We may even hope to find some premonitory 
symptoms of disease in the atmosphere before it atfects the haman 
body ; the exciting cause itself existing long before it has been able 
to take effect, so that useful precautions may be made in time, and 
an efficient defence prepared. At the same time no proof whatever 
has yet been given that a plague or any infectious disease can be 
estimated by it, although reason has been given for such an expec- 








* A few of these results were published in the Atheneum during last 
summer. The present numbers are somewhat higher, being reduced, for 
the sake of uniformity, to correspond to a vessel of 100 cubic inches, 








Tue Exvecrric Tetecrarn wy Soura Austratia.—During the 
past year the intercolonial and local telegraph systems have been 
very largely exteniled. We tind that in January last there were 
ninety-four miles of line open, there being then 1 2 miles of the 
intercolonial line to complete. The line was tinished in the beginning 
of May, but owing to a defect in the submarine cable under Lake 
Alexandrina it was not opened until July 14th following. Since that 
time it has been, with few exceptions. in good working order. Thus 
at the end of the year we have in South Australia about 340 miles of 
line in active operation By the opening of the Sydney line to 
Albury in November, we were placed in direct communication with 
that city. Stations have been established at the following places in 
the three colonies:—South Australia—Adelaide, Bowden, Port 
Adelaide, Lefevre’s Peninsula, Salisbury, Gawler Town, Willunga, 
Goolwa, Guichen Bay, Mount Gambier. Victoria— Belvoir, 
worth, Wangaratta, Benalla, Longwood, Kilmore, Melbourne, Gis- 
bourne, Kyneton, Castlemaine, Sandhurst, Sandridge, Williamstown, 
Geelong, Queensclitt, Ballarat, Fiery Creek, Streatham, Hexham, 
Warrnambool, Belfast, Portland. New South Wales— Sydney, 
Parramatta, Liverpool, Campbelltown, Berrima, Goulbourn, Yass, 
Gundagai, Albury, South Head. The cable for Tasmania, we learn, 
is completed, and will, most probably, be laid in March or April of 
next year. The following statement exhibits the number of messages 
and receipts since the opening of the telegraph in 1806 :— 
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A line from Gawler Town, vid Kapunda and C to the Burra, has 
~" Capunda te 


been authorised, and the first section to now in course of 
erection. A rline to Mount Barker and Strathalbyn has also 
been sanctioned, and will be commenced shortly.— 4 delaide Observer 





* In 11 months, 
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Tus invention, by James Spence, of Liverpool, consists, ‘firstly, in 
— steel from pig-iron or other cast-iron in a puddling 

urnace, by regulating the quality or chemical condition of the air 
(passed into the furnace); and, secondly, in an improvement in the 
pudling furnace whereby such regulation is etlected. 

Ordinary pig-iron, or other cast-iron, contains an excess of 
carbon, whilst common wrought-iron contains merely a trace of that 
element. As steel contains an intermediate amount of carbon, the 
object in steel puddliny is to decarbonise the pig or cast-iron down 
to the limit of steel, and upon reaching that limit strenuously to 
avoid further decarbonisation, otherwise the product will be con- 
verted more or less into wrought-iron. Now, as the principal agent 
in the process of decarbonisation is the oxygen contained in the air 
passing into and through the furnace (which, having a chemical 
affinity for the carbon, combines therewith, and removes it in a 
gaseous form), it follows that in the first stage of this process a full 
supply of oxygen is required, and that in the second stage none 
should reach the metal. In other words, in steel puddling the first 
a requires heat with oxygen, and the second heat without oxygen. 

To effect objects thus differing and opposed, requires an apparatus 
having different modes of action. The common puddling furnace 
hitherto used in this manufacture has only one mode of action, and 
in consequence steel has been made therein with difficulty and un- 
certainty by the aid of large quantities of cinder or other materials, 
and by the closing of the damper at the latter stage of the process, 
and thus the uniformity of the product depended greatly on the 
judgment and dexterity of the puddler, and moreover, the closing of 
the damper caused a reduction of the temperature, which had an 

njurious effect upon the working of the metal in the after processes of 
collecting, welding, and balling. 

In order to obviate these difficulties and to obtain a more uniform 
product, Mr. Spence constructs and works the puddling furnace in 
the following manner:—The puddling furnace is built with two 
grates (one behind the other), divided by a bridge, the ash-pit 
of each grate being entirely enclosed, and having a door or doors in 
the front or side. The grates being both of the same length (about 
3 ft. 3 in.), the inner one is made about 2 ft. 4 in. in width, and the 
outer or end grate about 1 ft. 9in. in width. The fire-bars of the 
first or outer grate are also placed about 4 in. below the level of the 
bars of the second or inner grate. It will be seen that by this 
arrangement when the door of the inner or second grate is closed, 
no air can pass through that fire, while the air which has escaped 
combustion in passing through the first or outer grate before it can 
reach the snetal must pass over the incandescent fuel on the second 
or inner grate, and will be thereby deprived of its remaining oxygen. 

The fire-bridge of the ordinary puddling furnace is a low wall of 
fire-bricks extending across the furnace behind the grate. The first 
bridge, or that which divides the two grates, is here constructed in 
the ordinary manner, but the second, or that which divides the 
inner grate from the sole of the furnace, js constructed as follows :— 
Instead of the upper course of bricks a Q-shaped tube of refractory 
clay is fixed, closed at one end and connected at the other with a 
supply of air which may be given under pressure. The side of this 
tube next to the metal is furnished with a longitudinal opening, 
through which such air will pass directly on to the metal. 

Fig. 1 represents a longitudinal section of a puddling furnace con- 
structed according to the principles of this invention, and Fig. 2 is a 
horizontal section of the same. 

A, A, are the exterior walls of the furnace; E, E, the dome; C, C, 
the sole ; and D, D, the chimney. E is the first or outer grate with 
its ash-pit F, which is enclosed on all sides and furnished with a door 
or doors; and G is the second or inner grate with its respective ash- 

it I, also enclosed and furnished with a door or doors; J is the tirst 

ridge which divides the two grates; and K is the second bridge, 
the upper course of which is formed of a tube of refractory clay 





to bring both fires into a state of activity. As soon as the iron is 
melted, the object is to remove the excess of carbon, and in order to 
effect this, the door of the outer ash-pit F is closed, and that of the 
inner ash-pit H is kept quite open, and the supply of air is admitted 
through the hollow bridge L, on to the surface of the metal. The 
fluid metal is puddled in the usual manner, every portion of it being 
thoroughly exposed to the decarbonising action of the oxygen. 
When the metal begins to solidify (technically called “ coming to 
nature”) the carbon is reduced to the proportion constituting steel, 
and as steel is less fusible than cast iron, it passes from the fluid to 
the solid state. The commencement of this transition is indicated 
by the appearance of grains above the fluid surface. On observing 
these grains, the supply of air through the hollow bridge L, is shut 
off, the door of the outer ash-pit F is opened, and the door of the 
inner ash-pit H is closed. This being done, the necessary heat is 
maintained by the outer fire for the further work of collecting, weld- 
ing, and balling the metal, whilst the air which may have passed 
unconsumed through that fire, having to traverse over the 
incandescent fuel on the inner grate, is thereby deprived of the 
remainder of its oxygen, and rendered inert. It will be found that 
great advantage arises from the use of this method, as it substitutes 
mechanical contrivance for the very uncertain skill of the puddler, 
and thus greatly reduces the difficulty and uncertainty of the 
manufacture. 

When the balls are formed they are taken to the hammer, and 
worked out as usual. 

In place of making the outer grate to draw or open to the front, 
it may be built to open at the end, to suit the convenience of the 
works. It is also not absolutely essential to enclose the ash-pit of 
this fire, but in practice the patentee finds it desirable, as it gives 
a more perfect control over the process. The complete enclosure of 
the inner ash-pit, as described, is absolutely necessary, and forms 
an essential feature of the invention. 

The dimensions above given for the grates are those which are 
preferred, but they should be regulated to suit the particular descrip- 
tion of coal used as fuel. When steel of a full degree of hardness 
is required, it is found expedient to use but one sort of iron, and 
that made from the hematite ore, or that of the forest of Dean is 
preferred ; but when a soft steel is desired, it is preferable to work a 
mixture of different sorts of iron. 

It is the common practice to introduce fluxes or salts into the 
furnace to assist in this manufacture, but their use is not absolutely 
necessary or essential to the production of steel in the furnace 
described, and their benetit is more or less uncertain and contingent 
on their equal and thorough diffusion throughout the entire mass. 
When this equal diffusion can be depended upon, the puddler may 
use as a flux an alkaline base, which will unite with and abstract 
the impurities of the iron. If the quality of the steel to be pro- 
duced be the first consideration, the patentee prefers to employ the 
muriate of ammonia as a flux, and he considers this the best, the 
next best being the sesquicarbonate of soda; but when economy of 
cost is the leading consideration, the chloride of sodium (common 
salt) may be used with some advantage. 

The precise flux to be used beneficially can only be determined 
by the character and quality of the particular kind of iron or 
mixture of iron with which it is to be employed, as no two kinds of 
iron contain exactly the same impurities. In all cases the flux 
should be reduced to a fine powder, and be introduced into the 
furnace, and thoroughly incorporated and diffused throughout the 
mass of metal at the commencement of the boil. 


JOPLING’S WATER METER. 
PATENT DATED 27TH Fesrvuary, 1856. 
| THE object of this invention by T. T. Jopling, of Bishop Wear- 


L, L, closed at one end (see also detached view), the inner side of | mouth, Durham, is to simplify the construction of water meters, 


which, or that next the sole of the furnace, is furnished with a 
narrow longitudinal opening M, M; N is a pipe in connection with 
a supply of air. 

In operating with this furnace, the puddler charges. it with about 
480 Ib. of pig iron or cast iron. Whilst this is melting, the doors 
of both the ash-pits F and H are kept open, or mainly open, in erder 


and to remedy the defects hitherto pertaining to reciprocating 
meters when employed for measuring water at a high pressure. 

Fig. 1 is a sectional plan view, showing the arrangement of the 
inlet and outlet passages and valves, and Fig. 2 is a cross section. 
a, a, is a cast-iron water-tight case, composed of two parts bolted 





together, and enclosing two cylinders or measuring chambers 6, b*. 


‘| h is the pipe for admitting water to, the,case a; andiisa 


In these chambers work pistons c, c*, the piston rods of which are 
arallel to each other,'and severally carry at their outer 

ends a frame d for supporting and operating the valves ¢, ¢, which 

govern the supply and disc! ' »f and g of the cylinders 

6,6. The valve of the cylinder 6, it-will.be seen, will be o 

by the reciprocating motion of the piston rod of the cylinder 6*, and 

the valve of the cylinder 6* by. thespiston.rod of the cylinder 5. 


Q ipe con- 
nected to the cylinders5 and 6* by theirsrespective pipes i ,and k, 
and intended to discharge the water, from ,the meter as it is mea- 
sured. When the valves are in the position shown, the fillingjof the , 


space 1 of the cylinder will have been just completed, and “in that 
Fic.l. ° ee i 
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completion the piston will (through its rod and the frame which it 
carries) have shifted the valve of the cylinder 5*, and thereby have 
cut off the supply of water to the space 1 of that cylinder and 
brought the other end 2 in communication with the outer case a. 
The end 2 will, therefore, now be filling, and when the filling is on 
the point of completion, the movement of the piston c* will cause the 
valve of the cylinder 6 to assume its opposite position, and thereby 
cut off the supply from the space 1, and let on the water to the other 
end 2 of that cylinder. Thus the valve of one cylinder is shifted 
just previously to the completion of the stroke of the piston of the 
other, and by the direct action of that piston communicated through 
the piston rod and the frame which it carries. Each frame is fitted 
with turned-up or flanged ends, which act as tappets, and strike 
respectively the opposite ends of the valve, and cause. it to open and 
cover the passages f and g alternately. For the purpose of keeping 
the valves ¢ close up to their seats, fixed springs are provided which 
press lightly against the back of the valves. The valve frame of the 
cylinder 4* is furnished at back with two teeth or chamfered ribs 
m m, which during the reciprocating motion of the frame alternately 
take into the teeth of a wheel n keyed to a shaft o, in connection 
with any suitable counting apparatus, and thus cause the number of 
traverses made by the pistons to be marked on the counting ap- 
paratus, which number indicates the amount of liquid that has 
passed through the meter. 
—————S 
BRITT’S IMPROVEMENTS IN THE PROPELLING 
OF STEAMBOATS. 
PATENT DATED 30TH SEPTEMBER, 1858. 

Tuts invention, by Thomas Britt, of Church-street, Old Kent-road, 
Camberwell, consists in the construction of a folding four-blade pro- 
peller, and the'shafting for the same. This propeller is formed by four 
blades being coupled together by a joint in the boss of the propeller. 
The object of this joint in the boss of the propeller is that it allows 
the propeller to close together or open out at right angles, as may be 
required. There are apparatus to open them out at right angles, 
and the shaft is made to couple and work them in that position. 
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Fig. 4, in the accompanying drawings, represents one solid shaft, 
one hollow shaft, and one open shait; and b, Fig. 3, represents one 
solid shaft only, where the common two-blade propellers are used. 

Fig. 1, a!, a2, is a front view of the propeller when it is closed up 
for the convenience of lowering it down in its place or hoisting it up 
on deck. Fig. 2, a1, a2, a, a‘, is a front-view of the propeller, repre- 
senting its working position when down in its place ; ¢, c, Fig. 4, is 
a hollow shaft, while B, Fig. 3, is a solid shaft, which is preferable. 

Fig. 4, cl, c?, is a side view of the shafting, and a, a%, is a view of 





the propeller when down in its place; dis the joint in the boss of 
the propeller a', a*. 
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HILL’S MACHINERY FOR PUNCHING AND SHEARING METALS. 


PATENT DATED 25TH AvuGust, 1858 





Tus invention, by Thomas Hill, of Heywood, Lancaster, consist 
in employing a strong framework of two sides, so that the plates to 
be punched and sheared may pass between them, and also on the 
outside when desired. Motion is given to a shaft carrying any suit- 
able number of eccentrics or cams, which rise and fall by means of 
connecting rods, a cross bar or slide in the inside, and also slides on 
the outside, to which slides the necessary punches and shears are 
attached. The plates to be punched and sheared rest upon dies and 
cutters connected with the framework, and also upon a travelling 
table or dividing apparatus. The presses may be arranged so as to 
punch part or the entire number of holes across the plate, or one or 
more at each side, the shearing or squaring going on at the same 
time, thus producing an amount of economy and exactness never 
before obtained. " 

Fig. 1 is a front elevation of the punching and shearing presses ; 
Figs. 2 and 3, end elevations thereof ; and Fig. 4 is a front view of a 
modification of the same. 

In Figs. 1, 2, and 3, the framing is shown at a, having two strong 
sides, so that a plate to be punched and sheared may pass between 
them, and other plates placed on the outside, resting as required upon 
the travelling frames or dividin penne” andec. The framework 
is furnished with the inside guides d, and the outside guides e and /, 
which guides are truly fitted with the outside slides g and A, and the 
inner slide or cross bar 7, all of which are connected by ball or other 
joints to the lower ends of the connecting rods &, the upper ends of 
which fit and pass over cranks, cams, or eccentrics fixed to or form- 
ing part of the shaft J, to which the necessary motion is given by 
means of the gearing m and pulleys n. The cams and eccentrics 
give the slides an easy and powerful up-and-down motion, and also 
the punches and cutters connected to them. To the outside slide g, 
he connects a cutter o, for the purpose of shearing only; and to the 
outside slide A a cutter p, and punch q, so that by degrees one side 
of a plate may be oquened end punched at thesametime. The inner 
slide or cross bar i is furnished on each side with a cutter r, and also 
with one or more punches s, so that a plate may be squared and 
punched on both sides at once, the number of aie and length of 
cutter being adapted to the work required. The plates are placed 
upon the travelling tables, and have a certain length of traverse by 
giving the screws a corresponding movement. The aforesaid arrange- 
ment forms a very efficient and powerfu! machine, but the cutters 
and punches may be placed according to the purpose desired. 

In Fig. 4 is shown a number of punches ¢, attached to the cross 
slide u, for the purpose of punching the entire number of holes 
across the plate, shears or cutters being employed when required for 
squaring the sides. 

In these arrangements the throw of the cams, cranks, or eccentrics, 
the amount of gearing, and the strength of the framework and parts, 
are proportioned to the size and number of holes to be punched. 





GovEeRNMENT CHARTERS OF MERCHANT STEAMERS.—The Cunard 
screw steamship Etna, of 2,000 tons burden, has been chartered at 
Liverpool by our Government to convey troops to the Mediter- 
ranean. 


AccIpENTs on Rarways.—Reports on nine accidents that oc- 
curred on railroads during the first three months of the present 
ear have just been published. It is suggested that on the East 
cashire line of railway the very dangerous practice of dis- 
connecting the engine from the train while in motion be discon- 
tinued. An accident at Hitchin, on the 3rd of January (Great 
Northern line), is traceable to the inefficient arrangement for 
telegraphic signals at the minor stations, where, owing to 
“economy,” a single platform porter at night has (or had) to 
attend to his signals, to clean out the waiting rooms, and to give 
the best attention possible under the circumstances to the telegraph 
instrument in the booking-office, and to the train book. Bad “ point- 
ing” arrangements were the cause of a collision at Bolton (Lan- 
cashire and Yorkshire line), on the 13th of January. An accident 
on the North London Railway, on New Year's-day, arose from a 
stray bullock, the cattle-siding arrangement being defective. The 
Shrewsbury and Hereford Railway requires a double line, as the 
traffic is too large for the present single line of rails. 


PARSONS’ APPARATUS FOR REMOVING 
INCRUSTATIONS. 
PATENT DATED 8TH SEPTEMBER, 1858. 

Tus invention, by William Parsons, of Pratt-street, Lambeth, 
consists of an apparatus to be applied to steam boilers, in order to 
keep the surfaces of the tubes free from incrustation. 

ig. 1 shows a transverse section of a locomotive boiler; Fig. 2 
shows a longitudinal section, the tubes being omitted; a, a, and 4, }, 
are two pairs of plates perforated with holes corresponding with the 
tubes of the boiler. These four plates are connected together by 
means of rods c, c, in such manner as to admit of slight movement 
up and down of the plates where the rods pass through them, and 
d, d, are springs by which one of the plates a, a, and one of the 
plates }, 6, will be lifted, so as to come against the under surfaces of 
the tubes, whilst the other of the plates a and 6 will rest on the 
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upper surfaces of the tubes; e is a screw shaft passing through the 
screw nut /; and through a stufling box g. By this arrangement the 
plates a, b, can be moved to and fro, so as to clean the surfaces of 
the tubes, or in place of a screw other means may be resorted to for 
moving the plates a, 6, to and fro as often as it may be considered 
necessary. 

When the invention is applied to Cornish and similar boilers, the 
patentee prefers to use one or more wire brushes to each flue, and 
from end to end thereof, such brushes being used longitudinally of 
the flues. For this purpose he strengthens the flues at their ends by 
means of angle iron or other bars around the flues, and places on 
each of such bars a cogged or toothed ring, and applies friction 
rollers on the inside of such rings, and between them and the angle 
iron or other bars fixed around the flues. The brushes are fixed to 
the two toothed rings in such manner that the former will be in con- 
tact all along the surface of the flue, and by means of a shaft with 
pinions fixed near its ends, which take into and drive the toothed 
rings carrying the brushes; such brushes are caused to rotate round 
the flue, and where two flues are used near together, the pinion at 
each end of the shaft may be arranged to take into the toothed rings 
of the two flues, and give motion to both sets of brushes. The end 
of the pinion shaft passes through a stuffing box, and recieves its 
motion in any conveniefit manner on the exterior of the boiler. 


Postace (LIveRPOoL AND CANADA).—The total amount of the 
= postage on letters conveyed by the Montreal Ocean Steam 
ompany’s vessels between Liver fon Canada, out and home, 
amounted in 1858 to £5,115, in 1857 to £4,859, and in 1856 (half-a- 








year only) to £1,570. 





LETTERS TO THE EDITOR. by 
(We do not hold’ ourselves responsible for the opinions of our 
Correspondents.) 





PUDDLED STEEL. 


Sir,—I observe in your last:impression a letter of Mr. John. Pla: 
in which he inquires whether-or not he can legally make, 
steel, and in which he gives as his reason that, returning y. from 


abroad, where this article is publicly known and largely made, he 
finds himself involved here and perplexed by a labyrinth of patents. 
As this question has been ‘asked by many other parties, I take the 


liberty of offering a reply. ’ 

The manufacture of puddled steel is legally open in this country 
to Mr. Player or any other party who may choose to embark in it. 
It has, been’ made for upwards of twenty years past by the firm 
named by him. :The process'‘was brought over here and patented 
by Carl Schafhautl, of Munich, and sold, as your co! 
states, to a firm.in-this country... On the expiration of that patent, 
the process became, as a matter of course, the property of the public. 
Schafhautl’s speeitication, according to.the statement of the patent 
office, appears to have been stolen, but there are copies of it extant 
which ion that it was an earnest specification, carefully explaining 
the process in a clear and able.manner. 

In 1850, fifteen years afterwards, a patent was taken out in the 
name of Riepe, which is nothing but a paraphrase of Schafhautl : 
the same method—the same. furnace—the same peculiar fluxes—the 
same regulation of the damper—the same product. The only dif- 
ferences consist in Mr.’ Riepe’s confining himself to a “ cherry-red 
heat,” and charging 40 1b. of his pig iron at a later stage. Of these 
the former is simply an impossibility, and the latter what Mr. 
Robt. Mushet has so graphically described in your paper of the 15th 
ultimo. Four years after Mr. Riepe, another German gentleman, 
took out a patent in the name of Brooman. This leaps the “ cherry- 
red” barrier, and ascends to a yellow heat. Subsequently, Messrs. 
Clay and Benzon have patented a description of the common mode 
in which every man works an ordinary puddling furnace, through- 
out the whole of which description I have sought in vain for a trace 
of invention or a particle of, novelty. Lastly, Mr. Benzon has re- 
cently patented “a communication,” which is the old process over 
again, with the nice distinction from Mr. Riepe’s of a “ high bright 
red heat,” instead of a “ cherry-red.” 

This being the condition of affairs, it is no wonder that Mr. Player 
should feel a little confused. It is probable, too, that a — may 
lapse into confusion when told to work at a “ high bright red heat, 
without infringing a :yellow or impinging on a “ec -red.” 
As a rule, puddlers are not delicate persons, nor skilled nice 
shades of colour: their work is of the hardest and roughest ; their 
vision is not unfrequently obscured with beer. In addition, their 
furnace is a rough and ready style of implement ; and any one prac- 
tically conversant with the nature and the working of it—at or 
rate, in this country—cannot but smile et perusing patents w 
are based on the differences between these fancy shades of colour. 

To add to the difficulty which a practical man will discern in these 
things, there isthe very curious fact that no one of these colours 
really exists at the stage to which they all refer. Neither can pig 
iron be melted nor vo produced at the temperature indicated by 
any one of them. - If any one will take the trouble to look steadil 
through the’hole in the working door of a puddling furnace he 
find that the nascent grains of steel emerging from the molten mass 
are neither yellow, nor cherry-red, nor yet a high bright red. They 
are simply pearl white—a pure dazzling translucent white—void of 
any one shade of any of the colours in question. 

But to pursue the history of the manufacture. Messrs. Naylor, 
Vickers, and Co., of Sheffield, became interested in the tent 
called Riepe’s. . Under their auspices, Mr. Clay, of the Mersey 
Company, took up the process; and applying to it very powerful 
resources and great personal energy, he has produced remarkable 
results.' There can be no dodibt that when he read the paper 
referred to, Mr. Clay did not happen to know that this article had 
been made in the same manner, in another part of this country, 
for more than twenty years; and that it was really an old, and 
not a novel manufacture. Messrs. Naylor, Vickers, and Co. fell 
into the same error, probably from residing in a district remote 
from the centre of the iron trade. 

With regard to Mr. Player's definition, I would observe that 
puddled steel is not a “strong malleable iron.” It is as thoroughly 
an alloy of iron and carbon as the artificially converted steel of 
Sheffield. It | gy ma all those properties which distinguish steel 
from iron. ne important property it does not possess, as it is 
usually made, which is uniformity. This cannot be expected, when 
so critical an operation is attempted in a furnace never designed for 
it, and so ill adapted to it that the nece rotection from 
oxygen is sought the shelter of a bath of cinders; under such 
conditions, that whilst half the ball is protected by it, the other half 
is exposed. Hence the object of my patent, which is an attempt 
to apply to this. article apparatus adapted to the end in view. +7 
your correspondent will peruse that specification, he will find it is 
not a patent for making puddled steel, but for a distinct and special 
method of working in the manufacture of this article. Experience 
on a large scale has proved its abrentages but it will in no wise 
interfere with Mr. Player making puddled steel by the old method 
introduced by Schafhautl, which is open to any one to 
overcoming as best he can the defects inherent in the article when 
made in so unsuitable an apparatus as the common iron puddling 
furnace. James SPENCE. 

Liverpool, 3rd May, 1859. 


PUDDLED STEEL. 


Str,—Mr. John Player has asked, “ What is puddled steel?” and he 
has replied to his own question by stating that puddled steel is a 
strong malleable iron with a fine granular fracture, containing a 
—_ percentage of carbon than soft malleable iron of a fibrous 
racture. This definition is, I think, rather an unfortunate one. - In 
the first place, —— steel is both fibrous and crystalline in its 
structure ; and the same bar which shows a crystalline fracture will, 
when drawn to a smaller size, exhibit a complete mass of fibre when 
broken. In the second place, a fine crystalline fracture is no indi- 
cation of the iron or steel containing a considerable quantity of 
carbon, for the most coldshort carbonless irons, such as the Welsh, 
and the most redshort carbonless iron, such as the er iron, 





alike exhibit ‘the crystalline fracture quite as distictly as does ~ 


puddled steel. 

The granular fracture, which indicates real steel, does not, as far 
as ~- own observation goes, exist to any great extent in steel 
puddled by the processes of either Solly or Riepe. The use of that 
most incongruous mixture, clay, salt, and manganese, would, of 
course, tend to obliterate the true steel grain from the product, how- 
ever much it might tend towards rendering the metal ductile and 
soft. I do not know “7 the bars made by the processes of Riepe 
and Solly should be called steel, as, in fact, they are not nearly so 
steely as the greater proportion of Swedish and Russian irons are, 
and which are never termed steel until they have undergone conver- 
sion. I think the term semi-steel ought to be applied to these 
ducts, which possess some of the characteristics of steel as as 
of iron, but cannot be ee rly classed as either steel or iron; and, 
at all events, nothing whic sesses the crystalline malleable iron 
fracture should be termed steel, and nothing ing the rounded 
granular texture of true steel, ought to be cmaluntod with malleable 
iron. 

Puddled steel was first made in England by the late David 
Mushet, at Lydbrook Ironworks, in the year 1827, and it was 
—— by him from Indian charcoal pig iron, made by the same 

ir. Mushet from Wootz ore smelted at Tintern Ab Charcoal 
Furnace, in 1836, and being the first pig iron made from this remark- 
able ore. Some of this puddled steel was worked up at the Chelsea 
Steelworks, in London, and afforded a quality of cast steel 
approaching in excellence to the Swedish (1). » And this 

steel was made in a common puddling furnace, without the aid of, 
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either salt, clay, or manganese, or even that of a slag bath; whilst 
the time occupied in the operation only exceeded that of the 
pur dling process by 4 few minutes, rarely amo to a quarter of 
an hour. So much for priority of invention. Mr. Solly, who 
twemty years is said to +" kept Indian pig in the slag bath 
for fo.ir or five was 80 success! 

About ten 7 eines, Me Player tells, it was found out that 

pi would mak» puddled steel without the use of 

siongusens, Be. This I casinaot comprehend ; fer Pressian pig iron 
contains man which, of course, must have been when- 
ever the Frostan ple iron was used. 

As Mr. Solly manganese, and as Messrs. and Benzon 


Clay 
include its use in their specifications for manufacturing puddled 


steel, we may presume that they considered it n —or, at all 
events, as of service—in the operation of puddling pig iron into 
8 


Mr. Spence, however, does not use manganese; and I can only say 
that er ton he produces possess the true steel grain, and might 
readily be mistaken for Russian C.C.N.D. of the best quality ; and 
his \ powwe p steel makes tin plates of the most perfect kind, and which 
will stand tests that charcoal-iron plates will not stand. 

I think, then, that to Mr. Spence alone is due the merit of having 
been the tirst to produce puddled steel, on the scale of manufacture, 
from British pig iron, upon a novel and simple plan of operation, 
and without either borrowing or purchasing a single German or 
Austrian idea to aid him in perfecting his process. It would be 
well for our nation if our Government could, in like manner, perfect 
their plans without the aid of German or Austrian ideas. 

But Mr. Player wishes to be informed as to whether he and his 
friends may or may not make puddled steel without asking the leave 
of Messrs. Riepe, Clay, Spence, or Benzon, or may or may not 
employ the old German puddlers, or Mr. Solly’s, without interference. 
It ink he ought not to have grouped Mr. Spence’s name with those 
of Messrs. Clay and Benzon, for their processes differ toto clo, jus 
as the products obtained by their respective methods vary in qual ity 
and quite as much as their individual claims to originality differ. If 
Mr. Player wishes to make Solly iron, he may no doubt do so, with- 
out asking anyone’s leave, and may laudably employ the old puddlers 
in that manufacture quorum magna pars fuerunt. If he desires to 
produce Clay and Benzon’s puddled steel, he ought in fairness to ask 
those gentlemen first what it is they claim—a — which might 
well stagger a Philadelphia solicitor; but which, nevertheless, these 
gentlemen may be able to answer satisfactorily. If so, then he 
ought to pay them a licence if he uses their process. Should Mr. 
Player decide to adopt Mr. Spence’s method, he should first carefully 
read that gentleman's clear and intelligible specification ; and having 
then examined all previous patents for puddling, and et ascer- 
tained that Mr. Spence’s Sein is (as he will find) one of perfect 
novelty, and never before patented in any shape or form, he can only 
arrive at the conclusion that every honourable man must come to in 
such a case, namely, that he should obtain a licence from Mr. Spence 
before he can manufacture steel under his process; and I do not 
doubt that Mr. Player will, when he has thus examined for himself, 
come to this conclusion. 

The only obstacle to be surmounted as regards the manufacture of 
puddled steel by other processes in England and from British iron, 
without asking the permission of the present patentees, is simply 
this: these other processes are not yet invented. 

Coleford, 2nd May, 1859. 


IRON MANUFACTURE. 

Sin,—Mr. Cort having made some observations in the Mini 
Journal in reference to my notice of his late father’s fevention, 1 
would observe, that Mr. Cort must not suppose I have in any way 
intended or attempted to detract from the merits of his father’s in- 
ventions There can be no person more fully sensible of the 
advantages which tle late Mr. Cort bestowed upon his own country 
ant the world at large, than I am; and had I been one of those who 
“are living by his inventions,” I should long since have evinced my 
gratitude by somethirg more than the barren announcement of an 
indisputable fact. I have, however, been long familiar with Mr. 
Cort’s various patents, and I still think that the idea of some of 
them had originated with some earlier inventor, such as Payne or 
Cranage. Mr. Cort misunderstands the difticulties to which I 
alluded. I did not mean the ditliculties of manipulation, for those 
are merely details which energy and perseverance delight in sur- 
mounting. The difiiculties I intended to express are those against 
which energy and perseverance alike may strive in vain, and pro- 
bably Payne and Cranage had such to contend with; such, for 
instance, as the crushing patronage of some wealthy firm, who 
suffered them to invent, but forbade them ever to carry out their 
inventions. 

As regards balling, faggoting, and piling. I cannot by any means 
conceive that Mr. Cort was the original inventor, because these 
pr age in an imperfect form, 1 admit, must have formed a part 
of the ironmaker’s routine from the moment that the welding pro- 
perty of iron was first discovered. But I freely own that he was 
the nrst to give these operations that impetus which has brought 
them to their present degree of importance. 

I cannot subscribe to Mr. Cort’s opinion, that puddling, even in 
the best form, never can make malleable iron of the best qualit 
without halling, faggoting, and piling; on the contrary, I think 
that these processes are (except where large masses of iron are 
required) rather to be considered as remedies for the defects caused 
by bad iron and bad puddling. I have seen the finest quality of 
iron produced from the puddled ball, and which I had drawn down 
to - square under a tilt hammer, without a fault or flaw in it, a test 
which no piled or faggoted iron will stand. This was iron puddled 
by Mr. T. C. Hinde, of Dudley; and for any purpose to which bar 
iron can be applied, this iron was superior in tenacity and ductility 
to the best merchant bars manufactured from piled or faggoted iron. 

But all this does not in the least invalidate the fact, that to Mr. 
Cort is actually due the whole merit of the benetits hitherto con- 
ferred upon the public by these his improvements in the manufac- 
ture of bar iron. 

Mr. Webster's reasoning is bad and inconclusive. He argues that 
Payne patented notched rollers in 1728; and that an interval of half 
a century having elapsed, without a trace of any permanent change 
having taken place in the methods of manufacturing iron, is the con- 
sequence of Payne's suggestion: no credit is due to Payne or others 
peveasy to the success of Mr. Cort himself at his own works at 

onthill. We live in a more enlightened age than that in which 
Payne’s invention appeared; yet a similar case to the one I have here 
suppsed has been actually before the public for two or three years, 
without eliciting more than a sneer or a sarcasm from some critic 
more witty than wise. It is now about three years since the 
Bessemer process was made public, and which for a few weeks at- 
tracted the attention it most unquestionably merited; and it then 
underwent a reaction from which it has never yet recovered. Yet at 
its very outset it had actually produced over 60 per cent. of inferior 
malleable iron from pig iron, whereas one of Mr. Cort’s earliest 
yields amounted to not quite 50 per cent. of malleable iron, viz., 
29 tons 3 ewt. 16 Ibs. from 60 tons of Kentledge. 

On the other hand, wv the puddling process only a few hundred- 

weights of metal can operated upon at a time; and to forma 
heavy forging, numbers of such small charges must be first worked 
up in the puddling farnace, must then undergo a further tedious and 
expensive manipulation and are then welded into one large mass by 
appliances which in themselves require a fortune for their erection. 
Mr. Bessemer’s process, at a comparatively insignificant cost, enables 
us to liquefy masses of malleable iron of any weight required in the 
arts, with a waste not exceeding 20 per cent., and which may be 
cast into those articles at once, which are only at present obtainable 
for heavy machinery at an enormous expenditure of time, labour, 
and apital. This discovery—the greatest, assuredly, ever made in 
me@ialiurgy—has been for th ee years published, yet no permanent 
charge has taken place in the course of manufacture, even though 
Mr. Bessemer has a work of his own, which perhaps Mr. Payne had 
not, wherein to develope his plans. 

The only rational objection ever raised against the Bessemer pro- 


Rost. Musuer. 





cess arose from the fact that the ingots of iron or steel produced by 
this process, from almost e species of pig iron, could not be 
drawn into bars, owing to their inveterate ortness; but 
this redshortness might, on a moment’s reflection, have been pre- 
dicated by almost any one conversant with the effects of oxygen upon 
malleable iron ; and, accordingly, when Mr. Bessemer his paper 
at Cheltenham, I at once foresaw the difficulty he would have to en- 
counter. With the remedy for such an evil in bar iron I had been 
for many years familiar, and therefore it was easy for me to point 
out and patent the means for overcoming the obstacle in question. 
By this process of mine, two P pa ago, the Bessemer pro- 
cess was rendered at once available to the public for the manufacture 
of tough welding cast steel, in masses of any size, up to 30 or 40 
tons in weight, at a prime cost not exceeding £7 or £8 per ton. So 
far from creating any my process, when it came out, 

assed wholly unnoticed. Scientific men and scientitic papers alike 
ignored its very existence, or treated i” a wild, ephemeral theory, 
even if it ever attracted attention at all in any quarter. I do not for 
a moment wish to intimate that my process possesses the extraordi- 
nary merit of Mr. Bessemer’s; on the contrary, it is merely a 
vigorous offshoot proceeding from that great discovery; but, com- 
bined with Mr. Bessemer’s process, it places it within the reach of 
every iron manufacturer to produce cast steel at the same cost for 
which he can now make his best iron. Now this process has been 

ublished for two years, and yet no permanent change has ensued 
in the manufacture of cast steel; it is still melted by 40 Ib. or 5) Ib. 
at a time, at a cost for cokes, and labour, alone exceeding that 
of its prime cost under the joint processes of Mr. Bessemer and 
myself: and who can predicate that half-a-century may not elapse 
before any permanent change of the present system is efiected ? And 
if there should then appear an inventor who shall carry these 
methods into operation, no doubt he will be as justly entitled to the 
thanks and approbation of posterity as though the idea had origi- 
nated with himself. 

In conclusion, I hope Mr. Cort will not imagine that I have said 
anything which is intended to detract from his late father’s merits 
as an inventor, and as the greatest benefactor of the British nation 
generally that ever existed, or that will probably ever arise here- 

oBT. MusHEt. 








after. 
Coleford, 4th May, 1859. 


A NEW THEORY OF DYNAMIC QUANTITY AND INTENSITY. 


Str,—In proceeding to explain the theory to which I alluded in my 
short letter of last week, I shall endeavour to be as concise as ya 
sible; and yet there are a few preliminary remarks which it will be 
necessary to make, to show in what light the relation of dynamic 
quantity to intensity is at present regarded by electricians. I con- 
fess that there will Be some difficulty in pag dey. for although I 
can say that I have read carefully most of the best and latest works 
published on electricity, not only in English, but also in French and 
German, yet in none of them have I found anything that gave me a 
clear idea of the relation between quantity and intensity, as applied 
to the electric current, or es gee that could serve as a groundwork 
of exact thought and rigorous calculation, except when the writers 
confined themselves strictly to the letter of Ohm’s law. And in this 
respect the Continental electricians have the great advantage over 
our English writers, that they do in general contine themselves very 
strictly to the letter of that beautiful law; thereby securing a perfect 
uniformity of expression, and attaching only one idea to the same 
word. he term intensity, for example, is always used by the 
French writers to denote the absolute force of the current, as 
measured by its magnetic or chemical power; whereas, it will be 
found to be used in this country sometimes, but rarely, in the same 
intelligible sense—sometimes to express the power of the current 
to overcome resistance sometimes to express a something which 
mysteriously “urges forward” the current—but almost always in a 
sense in which it is assumed to be opposed to the term quantity. 
The intensity of the current in the English sense is supposed to have 





no eftect on the magnetic needle—no effect in magnetising iron—no 
effect in decomposing water, ‘except in so far as it assists in over- 
coming the resistance of the liquid, and giving the current an 
impetus or projecticle force by which it is carried through the water. 

tn general, it may be said that the word infensity is used in this 
country to denote an assumed quality or property of certain currents, 
in virtue of which they are able to overcome greater resistances or 
to traverse a greater length of wire than other currents; and quantity, 
that conditicn or property of an electric current in virtue of which 
it produces magnetic, chemical, and caloritic effects. 

Now, to most persons not particularly conversant with electricity, 
I have always found a great difficulty in understanding this dis- 
tinction. They conceive that a current of great intensity must be 
simply a current of great force; and I believe they are not far wrong. 
If you tell them that a current of great intensity is one which is 
produced by a battery of numerous pairs of plates, and a current of 
great quantity, but of little intensity, one which is produced by a 
few pairs or a single pair of large surface, you merely explain how 
the different kinds of currents are generated—you donot explain the 
essential distinction in which their difference consists. 

But this is a point of the greatest theoretical importance; and I 
hope to make it quite clear before I have done, that there is 
absolutely no difference between different currents, except in regard 
to quantity. 

In the course of the discussion which followed the reading of Mr. 
A. Varley’s excellent paper recently published in Tut ENGINEER, Mr. 
C. V. Walker, one of our most distinguished electricians, just] 
remarked that the use of the term “intensity” “ had led to aaoee: 4 
confusion,” and that in the present state of electrical science it 
would be better to adhere strictly to the formule of Ohm’s law. 
This is a fact of which I have long been painfully conscious ; and the 
confusion has of late years become worse than ever, since the 

ublication of De La Rue’s great work, translated into English by 
Mr. Walker. This work has now become our standard authority or 
book of reference in the English language; and in conjvnction with 
Faraday’s immortal “ Researches” it forms the great magazine of 
information on all electrical subjects. Now in this work, as in other 
French vooks, and generally in Continental treatises, the word 
“intensity” is employed to express precisely the same idea which 
Mr. Varley conveys in his recent paper by the term ‘dynamic 
quantity” that is to say, it expresses the very idea to which the 
same word stands indirectly opposed in the writings of Faraday and 
other English electricians. Here is evidently a source of sad con- 
fusion and perplexity to the uninitiated—so much so that I 
believe it has contributed more than any other cause—more than all 
other causes put together—to impede the progress and to discourage 
the general cultivation of the beautiful science of electricity. To 
such men as Dr. Faraday, and to others who, even in a less degree, 
are practically and theoretically conversant with the subject, the use 
of mere words in this or in that particulat sense is of less moment— 
they know their own meaning, and they know the facts of the case. 
But words are valuable instruments of research; and even in regard 
to scientific men, I believe that the use of the word intensity in its 
common sense in this country, as stamped by Faraday’s authority, 
has acted as an impediment to clear ideas, and consequently to many 
useful improvements: how much more in regard to other persons 
who find, as it were, on the very threshold of the science, and lying 
at its very foundation, a word of continual recurrenee, which is used 
not only in different but almost in opposite senses in the standard 
books on the subject, and one of these senses involving a distinction 
which, even after much study, they never can clearly comprehend. 
Hence I believe much of the gross ignorance of the commonest 
principles of the science frequently displayed by persons who pretend 
to write upon electricity in scientitic journals by some who even 
write books upon the subject—by others who crowd into the Patent 
Office with what they are pleased to term “improvements.” 

Deeply impressed with these considerations, it has occurred to me 
that it might be worth while to try if we could not, among us, settle 
this vexed question, as to the right or wrong use of the word intensity, 
once for all ; and under this conviction I Love thought that the im- 








portance of the question is such as to justify more than one letter on 





the subject. Indeed, I feel that I could not do justice to my own 


views, however unimportant they may be, or even perhaps make 
them in ible to some of your readers, without a 
review of w has been previously said or written on the same 


subject; and, therefore, with your kind permission, I shall devote 
the remainder of this letter, and perhaps another, to a short historical 
notice of the light that has been thrown upon it by others. 
I shall afterw: — the principles on which my own 
theory is founded; and finally I shall show it in some of its 
applications. wre ni 

owever insignificant ma; my own views, I think that, in 
connection with the historical of the sub; I shall be able to 
adduce one or two facts, which may be useful and new to most of 
your readers. And, first of all, I would remark that the element of 
tension, which is really the idea in this country by the 
word intensity, is its origin as connected 
with the voltaic battery. Not only was it studied and tolerably 
well understood in connection with common or Franklinian electricity 
before the discovery of the pile, but it was the first development of 
= a oe py drew “+ cating Hie took of 
the scientific wor! n point of fact, it was i to 
and pair to pair, until at cucctadel in nutty sufficient tee ong 
produce the electric spark, or something very like it, that Volta 
may be said to have discovered the pile, and to have proved his 
discovery to the world. However strange the expression may now 
appear, it was then for the first time that galvanism was clearly 
shown to be electricity. So long as the former was confined to 
Galvani’s fi the galvanic fluid and the electric fluid were spoken 
of as two different things—as a development of two different forces. 
He was rather a bold man than otherwise who dared to affirm that 
they were the same. It was tension that first betrayed itself in the 
voltaic pile, not only in the spark and the shock, but also in the 
attraction and repulsi ic bodies. e decomposition 
of water soon followed—another operation requiring considerable ten- 
sion, or so much at least that it eannot be effected with a single voltaic 
element, properly so called, or even with a single pair of Daniell’s. 
Thin wires were heated, but the element of quantity, in the sense in 
which it is now received, was not then understood. In short, there 
was only one quality of the current acknowledged or dreamed of—its 
force or intensity; two words which had then the same meaning, 
and still have the same meaning in France. The intensity, in fact, 
there means the degree or energy of the force—of any force what- 
ever; and accordingly it is by no means uncommon to meet, in 
French works, with the strange but perfectly accurate expression, 
“The intensity of the tension.” Undoubtedly there is a point and 
precision in the French language which renders it better adapted 
than the English, with its loose and irregular structure, for close 
scientific reasoning—a remark, by the way, which I would not have 
indulged in were it not that we have now expressly in view to 
define precisely the meaning and relationship of two important 
words. 

As the tension of the pile was observed when there was no current, 
and when no accurate means existed of measuring the force of the 
current, so it was naturally to this point that Volta directed his 
attention, with a view to explain its action. The contact theory 
which he formed on this subject is well known, and is now almost 
universally abandoned, even in its last haunt—Germany; but as it 
formed the basis (though fortunately not an essential basis) of Ohm’s 
beautiful theory, which we shall have occasion to examine after- 
wards, I think it may be well to a it quite clearly. Indeed, 
a distinct idea on this point is essential, because it is correct as regards 
the principle of tension, and is equally applicable to the chemical 
theory now adopted. 

I do not believe in the existence of such a thing as “ neutral 
electricity,” for reasons which I shall state afterwards. I consider 
the expression to be little better than a contradiction in terms, and 
to constitute another source of confusion in electrical language as 
regards the true meaning of the term “ quantity.” At atime, however, 
when the two electricities were quetel y assumed to be imponderable 
fluids, the use of the expression, as well as the idea which it conv: 
were unavoidable; and Volta, assuming, in common with other 
electricians, that all bodies in their natural state are pervaded by an 
equal amount of the two electricities, which balance and neutralise 
each other, supposed that at the surface of contact of two hetero- 
geneous metals there is developed, by the contact alone, a particular 
force, under the influence of which the neutral fluid is decomposed, 
and one of the metals takes a positive tension, while the other 
assumes an equal and opposite or negative tension. The sum of 
these tensions, regarded as positive forces, or their algebraical 
difference regarded as the one positive and the other negative, con- 
stitutes the measure of the power by which the two electricities are 
held asunder, and which has been termed the electro-motive force. 

Thus let Z and C (Fig. 1) be two discs, one zinc the other copper, 
and let E be the tension of the combined electricities previously ex- 
isting in the two bodies (a tension which, in their natural state, 
is =); let the two discs be brought together, and let e be the 

FIG.I. tension developed in each dise 

by contact; then E + e will 

iz be the tension in the positive 

“ dise Z, and E—e that in the 

& negative disc C. The alge- 

-e c braic difference of these two 

quantities (2e) represents the 

electro-motive force, or the power by which the two electricities are 
separated and held asunder. 

But if either a positive or negative tension previously existed in 
both discs, then E will assume a positive or negative value without 
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changing the result, so far as 

regards She effect of the contact _— Fic.2. as f 
of these two discs. Hence, ifa 4 yi + be 
number of pairs be accumulated 4 gp + Be 
into a pile, as in Fig. 2, in which mT 

Z, C represent the alternate 4 g : : + Be 
discs, separated by pieces of 4 §¢ 4% 
moistened cloth or card between nT 

each two pairs, the contact of + 6¢ + 6 
each pair will contribute its own + 4e im * 
effect in exalting the tension; mT 

and, therefore, as the contact 4 4, , — 
of each gives rise to a diffe~ 14 9 — Se 
rence of tension equal to 2e, it mT 

follows that in a pile of five + Qe — Se 
pairs, as represented in the 0 ua 





figure, the difference of tension 
between the two extremities will be equal to 10e. If the pile rest 
on a support placed in conducting communication with the ground, 
so that the tension of its lower or negative pole C is reduced to 
zero, then, as the electro-motive force always continues to act with 
a force equal to 2e, the tensions will go on increasing in positive 
value to the other extremity of the pile, as represented on the left 
hand of the figure; if the pile be placed on an insulating support, 
the tensions will obviously assume the values represented on the 
right hand of the figure. 

I need scarcely mention the fact, that the chemical theory has 
taught us to regard the two extreme discs—the copper of the lowest, 
and the zinc of the highest pair—as perfectly useless; and that the 
source of the electricity is not at the contact between the metals, but 
at the surface of contact between the zincs and the liquid. With these 
qualifications the diagram represents completely the two static con- 
ditions of a common battery before the circuit is closed; and here 
we have a clear solution of a doubt which was expressed in the 
course of the recent discussion in THE ENGINEER on the subject of 
submarine induction. If the lower extremity of the pile be put to 
earth, and the upper extremity connected with a wire 2,000 miles in 
length, and terminating in the earth in America, then we realise the 
conditions expressed by the figures on the left side; the current will 
be impelled through the wire with a positive tension equal to 10. 
If the pile be insulated from the nee ay and a complete metallic cir- 
cuit employed of 4,000 miles in length, then we the condition 
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expressed by the figures on the right side; the current will be im- 
led with a force which is still only equal to 10 (or the difference 
een + 5 and— 5), although the resistance is doubled; and 
therefore, to obtain the same efficiency, the power of the battery 
must be doubled, and the tension, which is the cause of induction, 
would then be doubled also, 

Although I have thus exhibited the consequences deducible from 
Volta’s theory by the light which we now possess on the subject, I 
do not mean to say that he himself used the words “tension ” and 
“ electro-motive force,” or estimated the intensity of the gona 
the algebraic difference of the tensions at the two ends of the pile. He 
merely regarded the successive alternations of zinc and copper, or 
zine and silver, as continually increasing, in proportion to their 
number, the amount of the electric force exci and the difference 
in the electrical states of the two ends of the pile. His theory 
attributed this increase of force entirely to the multiplying of the 
number of pairs. To obtain, therefore, a great i of power— 
using that word in a general sense, without the idea of any distinc- 
tion between intensity and quantity—efforts were at first directed 
towards increasing as much as — the number of alternations of 

lates ; and as the form of a pile or vertical column was found to be 
inconvenient for this purpose, as well as in other respects, it speedily 
assumed, in the hands of Cruickshakk, the form of a horizontal 
trough, and in the hands of Volta himself that of the couronne de 
tasses. At the same time the idea seems never to have been absent, 
that the power would be also increased by increasing the size of the 
plates ; and, accordingly, in each successive improvement with a view 
to obtain higher power, the plates were continually increased both 
in size and number, until, in 1813, a battery, constructed by subscrip- 
tion, was placed at the disposal of Sir Humphry Davy, consisting of 
not less cen 2,000 pairs of plates, having each 64 square inches 
of surface, and therefore embracing a total surface of 128,000 square 
inches. The battery with which he had succeeded in decomposing 
the alkalies consisted of a combination of twenty-four plates of copper 
and zine, 12 in. square; 100 plates of 6 in., and 150 of 4 in.; giving 
a power very nearly the same as if all the plates had been only 4 in. 
square, but this was not then understood. 

Long before this, however, it was observed that the mere enlarge- 
ment of the size of the plates, without necessarily increasing their 
number, produced a remarkable effect in heating thick wires, which 
could not be obtained by a great number of small plates. Volta’s 

ile was discovered in 1800; and even so early as in June, 1801, 

M. Thénard and Hachette exhibited the poalien effects of incan- 
descence obtained with a few plates of large surface. Mr. Children, 
in 1815, constructed a battery, in which each of the elements had a 
surface of 82 square feet, and with which he raised to a red heat, 
visible in full daylight, the whole of a wire of platinum one-tenth 
of an inch in diameter, and 5} ft. in length ; thinner wires of that 
metal, and other substances infusible in our most powerful furnaces, 
were readily melted, It was ultimately found, indeed, that this 
calorific effect seemed to depend entirely on the size of the plates— 
not at all on their number; and in 1823 a battery was constructed 
for the Royal Institution, under the direction of Mr. Pepys, which 
consisted of only two plates, or asingle pair, coiled round a cylinder 
of wood, and prevented from coming into contact by ropes of horse- 
hair. The length of each plate was 60 ft., and its breadth 2 ft.; the 
surface of zinc was therefore 240 square feet, and, of course, its 
calorific effect was very great. From this circumstance Dr. Hare, 
who first constructed Saltesios of that peculiar form, termed the 
instrument a calorimotor. 

Now, this peculiar heating effect is attributed to what in the 
present day we term quantity, and is found to be always proportional 
to the magnetic power of the current. Quantity without intensity, 
that is to say, without tension, seems to have reached its culminating 
point in Mr. Pepys’ enormous battery of one pair—a battery which 
would be totally useless for telegraphic purposes, and would not 
decompose a single drop of water. 

On the other hand, intensity without quantity was carried to its ex- 
treme limit by De Lucand Zamboni in their dry piles, and subsequently 
by Mr. Gassiot in his water-battery, consisting of 3,000 pairs of plates. 

hese, also, though capable of overcoming great resistances, were 
useless for telegraphic purposes, because they were practically 
destitute of magnetic power. A battery, to be suitable for that 
application, requires a just combination of both qualities ; it requires 
what is termed intensity to overcome the resistance of a certain 
length of wire; it requires what is termed quantity to deflect the 
magnetic needle with ease, or to cause the attraction of the arma- 
ture of an electro-magnet. 

We have seen that at the period at which I have now arrived—about 
the year 1823—batteries existed, and had long existed, which 
possessed both of these qualities in full perfection; batteries which 

dd them combined, and batteries in which they were separately 
developed to a most surprising extent. Still, however, there was 
only a dim notion of the distinction between them. I do not think 
the words quantity and intensity were then used in different senses ; 
and in proof of the complete unconsci which then existed on 
the subject, I shall mention a very striking and important historical 
fact which is probably new to most of your readers. _ 

About the year 1825 the practicability of an electric telegraph 
was beginning to be a common and familiar topic in the mouths of 
scientific men. It was talked of on the Continent; it was lectured 
on by Dr. Ritchie and others at the Royal Institution. Electro- 
magnetism was discovered by Oersted in 1819; and in 1820, a few 
months after hearing of that great discovery which first gave the 
means of distinctly indicating the voltaic current by sensible mo- 
tions, Ampere seriously proposed to apply it to the construction of 
a needle telegraph, similar in principle to that which is in general 
use in this country at the present moment. All the elements of suc- 
cess now existed—the battery to gengrate the current, the wire to 
conduct it, the vibrating needle to make the signals. One thing 
only was wanting—and it was a great want—namely, satisfactory 

roof that the current could be transmitted through a sutfticient 
length of wire with sufficient force to communicate signals to a 
distance even of five or ten miles. This was a disputed point, or 
rather it was a point on which no experimental data existed; and 
Professor Barlow, of the Royal Military Academy at Woolwich, re- 
solved to decide it. No man then living could have been better 
qualified for the task, either as regards a knowledge of electricity 
or general scientific attainments. The views with which he set 
about the work, and the result of it, I shall give in his own words :— 

“In a very early stage of electro-magnetic experiments, it had 
been suggested that an instantaneous telegraph might be established 
by means of conducting wires and comp (galv: ters). The 
details of this contrivance are so obvious, and the principles on 
which it is founded so well understood, that there was only one 

uestion which could render the result doubtful, and this was, Is 
there any diminution of etiect by lengthening the conducting wire ? 
It had been said that the electric fluid, from a common electrical 
battery, had been transmitted through a wire four miles in length, 
without any sensible diminution of effect, and, to every appearance, 
instantaneously; and if this should be found to be the case with the 
galvanic circuit, then no question could be entertained of the prac- 
ticability and utility of the suggestion above adverted to. I was 
therefore induced to make the trial, but I found such a sensible 
diminution with only 200 ft. of wire, as to convince me of the im- 
practicability of the sch Edinburgh Philosophical Journal, vol. 
xii., 1825. 

The experiments which led Mr. Barlow to this unfortunate conclu- 
sion were performed with great care on a length of ‘about 840 ft. 
of copper wire, a little stouter than bell-wire,” and, therefore, of 
ample conducting power. As the constant batteries were not then 
invented, the observed deflections for ditferent lengths of the wire 

uired to be reduced to a standard, which involved considerable 

culation. I may state that some of the observed deflections, so 
reduced and corrected, were :—For a length of 98 ft., 15°5 deg. ; for 
198 ft , 11 deg.; for 438 ft., 9-5deg.; for #38 ft.,5 deg. He observed, 
however, of three galvanometers in the circuit- two near the ex- 
tremities and one at the centre —all were equally deflected. 

Your electrical readers wili scarcely be surprised at this discourag - 
ing result, when I state that the battery employed was Dr. Hare's 
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calorimotor! This circumstance is mentioned by Mr. Barlow in a 
manner which seems to be intended to convey the impression that 
every possible precaution was taken to give the experiment full 
justice! 

Now, Sir, in concluding for the present, allow me to call attention 
to a circumstance which will throw, probably, some light on my own 
views before I detail them more fully. Mr. Barlow, in these experi- 
ments, had ample quantity at command; for, in truth, his compasses 
—as he calls them - were simple compasses, not galvanometer mul- 
tipliers. The effects obtained were produced by the current passin 
through a single len of the wire at a distance of half an inc 
from the needle. He had, therefore, a battery ample in tial 
quantity. Now it is admitted that the quantity alone, not the 
intensity of the current, acts in producing the deflection of the mag- 
netic needle. It is asserted, however, that the addition of another 
pair would not have increased the quantity. Yet no one can doubt 
or deny that the addition of another pair would have greatly in- 
cre the deflection with the larger lengths of wire. How reconcile 
these statements? I venture to say that if Mr. Barlow, instead of 
ong another pair, had cary cut down his one large pair into 
several smaller pairs, the quantity thrown into current would have 
been considerably increased; the needles would have shown but 
little difference in their deflection with 80 ft. or 800 ft. of wire; and 
the realisation of the electric telegraph might have been accomplished 
several years sooner. 

But Ohm's law was now about to appear, to shed a flood of unex- 
pre light on the subject; and to this and Dr. Faraday’s opinions 
shall direct attention in my next letter. Gero. Buarr, M.A. 

Glasgow, May 2, 1859. 

TYPE-PRINTING INSTRUMENT. 


Sir,—We were very much disappointed that at the Society of Arts 
on the 13th inst., when the paper on the Hughes instrument was 
read, no champion appeared to assert our rights. We consider our- 
selves parties who have been much traduced. We hold ourselves 
greatly aggrieved. Ourleading partner, in particular, considers him- 
self grossly insulted by the contemptuous tone in which Mr. Hyde 
designated him as being a primitive creature. The second member 
of our firm is burning with rage at the inaccurate statements that 
were made of his merits and public performances ; and the “Co.” are 
indignant that they should have been overiooked and slighted for a 
mere Yankee infant, scarcely yet out of the cradle, who has accom - 
age nothing at present but shrieking and screaming, and promises 
n their opinion to be nothing but a complicated and useless member 
of society. We, therefore, deem it necessary to be our own vindi- 
cators. We will ourselves fight our own battle against our would- 
be extinguisher. Public opinion shall be our umpire; words our 
arms, and public performances our battle-field. So up, pen, and at 
him! 

“This primitive method (the needle instrument) is now generally 
used in England,” so says Mr. Hyde; so say not we. In the first 
place, our leading partner is not primitive in the sense his traducer 
would have him considered ; and in the second place, he is not gene- 
rally employed in England. If, by being denominated primitive, it 
is intended to convey the fact that he is the first and original prac- 
tical telegraph, we heartily endorse the compliment ; but if it is only 
intended to stigmatise him as being the first crude attempt at render- 
ing telegraphing feasible, which has been retained with that conser- 
vative spirit which keeps rotten boroughs, open voting, and other 
abuses, a part of our glorious constitution, to the exclusion of 
obvious improvements, we beg most unhesitatingly to refuse to con- 
firm the blemish on his good name. The needle instrument, for the 
purposes to which it is appropriated in England, is the most valuable 
and serviceable instrument that has ever been invented. What 
other instrument would enable ten, fifteen, and frequently twenty 
railway stations to be placed in immediate communication with pow 
other? What other instrument is always available day and night, 
even after months of desuetude? What other instrument, in the 
event of an accident on a railway, by a simple movement of its 
handle, will place at the disposal of the officials every station on the 
line, however busy and occupied the circuit may be at the time of 
the disaster? What other instrument is so simple and yet so 
perfect in its details, so efficient in its action, and so economical 
in its construction and maintenance? It is essentially the 
railway instrument. It provides a power in the hands of 
railway managers to increase their traffic, expedite their trains, 

revent accidents, and instil confidence in the working of the line. 
-rimitive, indeed! As long as the 1. railway system exists in 
England the needle instrument will be adopted. No Hughes or 
other Yankee innovation can ever supplant it. It is all very well 
for those who have never seen the instrument in practical use, and 
who are only acquainted with the crude and very inaccurate repre- 
sentations of its form, and description of its action—contained in 
native and foreign publications—to condemn it; but let them place 
themselves for a short time in any of the numerous offices in 
England where can be seen, side by side, this beautiful (not 
primitive) and the printing instrument in constant use: they will 
very soon possess a correct estimate of its great value, and cease to 
reprobate the most valuable adjunct to the grand system of English 
railway communication. 

Secondly, it is not generally used in England. It is true that 
there are a great many more needle instruments in England than 

rinting. There may be 3,00) needle and about 500 printing 
instruments; but the 500 printing convey probably twice, if not 
three times, as many mes: in the course of twelve months as 
the needle instruments. All our chief commercial towns are con- 
nected with themselves and with the metropolis by printing circuits. 
The great majority of the messages which are received and forwarded 
by the public are transmitted by printing instruments. Hence the 
needle instrument is not that generally used in England.—Q.\.D. 

After describing the Morse and Hughes instruments—the latter 
of which, not being a member of our firm, we leave to defend him- 
self - Mr. Hyde informs us that all instruments, even those worked 
with one wire (“minor ones” as he calls them, to the disgust of our 
“Co.”), require five or more electrical impulses (“ currents” we 
call them) to transmit one letter. Is this the case? By no means. 
The average number of currents required to form each letter on the 
double-needle instrument is 133, and on the single-needle and print- 
ing instruments — a different result to what Mr. Hyde 
and Professor Hughes would have us believe. Moreover, as those 
letters which in correspond and position occur the most 
frequently are symbolled by the fewest number of currents, the 
result is, that in transmitting m s the average number of 
currents sent for each letter falls considerably below the above 
average. In telegraphing the above sentence, the average number of 
electrical impulses transmitted would be 2}. 

“ Accuracy is secured by unerring mechanical laws, and not by 
the skill of the operator, as in the needle or Morse system.” So says 
Mr. Hyde: so say not we. The mechanical laws by which the 
Hughes instrument is regulated are not unerring: teeth trip, wheels 
hang, pivots wear, bearings become clogged, currents flow not with 
regular and equable velocity, contacts fail, numerous accidents 
happen to induce error, and render an instrument of the delicate 
construction and licated arrang t of the Hughes uncertain 
in its action, and as liable to error and as productive of evil as any 
other instrument. The skill of the operator is a greater preventative 
of error than mechanical action of this erring description. Even in 
the lecture room of the Society of Arts errors took place in the trans- 
mission of words, which could not have occurred in the needle or 
printing instruments. We have been told that the Hughes instru- 
ment was tried between London and Liverpool, but with such poor 
success that the are with whom its principals were in treaty 
declined its adoption. oreover, the mistaking propensities of the 
needle and printing instruments have been greatly —— and 
are far more mythical than real. We know it as a fact that the per- 
centage of errors is less than one per cent. of the messages sent ; and, 
taking it at 1 per cent., if every message averaged twenty words, 
this would make only one error in every 2,000 words transmitted. 
Furthermore, errors chiefly occur through indistinct writing, and 
derangement of wires, and not through the careless operations of the 














clerks or the faulty construction and principles of the in- 
struments em) : Causes which would militate as m 
the Hughes as the needle or printing instrument. “ 

secured by reducing the labour to its minimum.” Is it? Again 
we differ. The Hughes is said to transmit messages at the rate of 
forty words per minute; so does the needle; and (our “Co,” reminds 
us) so does the Belne. petoting, Indeed the Bains printing far ex- 
ceeds this; eighty w per minute have been transmitted by the 
punched bands. But, in practice, through the difficulty in reading 
the written copies, and the of regulating the s 
instrument to the rapidity with wi the clerk can write down, it 
is not advisable to secure a greater celerity of action than thirty or 
thirty-five words per minute; Bod yet common to all the instruments 


i 


over the board in 
waiting for the revolution of the sending 
ar than that yon canegh ‘epeciall : ts. 

“The one-wave system ly im t on submarine 
circuits.” Here we agree. There it ao deci. of this tana it is on 
this point that we lower our colours to our Yankee enemy. Our 
leading partner does not pretend to be of any use in working long 
cables; Morse does, so does the “Co;” and unless the present 
system of working is abandoned for a system of coding, we much 
ear that Hughes will supplant us in this particular. Still we retain 
hopes; and the next ‘Atlantic cable (about which we are very 
anxious to learn ny | will decide the question We are quite 
ready to back ourselves (D.-N. omitted) agelest our foe, because we 
see great difficulty in producing equable currents through long 
cables, so liable to derangement 5 Be earth currents, uncertain in- 
sulation, variation in current force, &c., to work satisfactorily so 
delicate and complicated a machine. 

We must, however, compliment Professor Hughes upon the produc- 
tion of a most ingenious and beautiful instrament. Though com- 
plicated, it is not intricate; its details are easily mastered. It 
undoubtedly is much superior to any other type-privting machine, 
It possesses some new and novel arrangements. The self-adjusting 
mechanism is particularly worthy of commendation. The vibrating 
spring, however, is not new in principle, though peculiar in construc- 

on: Therler’s type-printing was regulated by the same action. 
Again, the peculiar arrangement of the magnet is not novel, the 
same principle has been applied by Messrs. Siemens and Varley to 
relays of their contrivance. 

e have already trespassed so long that we.dare not waste more 
of your valuable — We regret that some patriotic individual 
(English telegraph t to be ashamed'of selves) did not 
save us this exposé of our inexperience in co: in the English 
tongue, although we are so used to t it that } never- 
theless, we trust that we have fought our battle well; that we have 
asserted our superiority over our Yankee rival (by-the-bye, we forget 
that our Morse is also a Yankee invention : still it is dressed in Euro- 
= fashion, and is about as different from its parent stock as a deal 

x is from a pine tree); and that we have shown that there is very 
little oceasion for our friends on the other side of the water to send 
their professors over here “ to teach their grandmothers how to suck 


eggs.’ 
AO April 29. Dousie-Ne&EDLe, Morse, anv Co. 





Sm,—With reference to the rates of' speed stated by me at the 
Society of Arts, as having been attained by Professor Hughes on 
the Red Sea and Atlantic cables; it mustgbe borne in mind that this 
information came out in the discussion, and in reply to an expression 
of doubt of the fact of Professor Hughes having worked at all 
through the entire distance of the Atlantic cable. This doubt seems 
to have had its rise in the fact that it has been alleged in point by 
interested electricians, as well as industriously circulated by report, 
that these rates of speed had not been “ witnessed” by the electricians 
of the company. 

The reason why it was not witnessed by the electricians is found 
in the fact that when the manager of the Atlantic company ap- 
pointed a day and hour at which he would be present to compare 
the rates of speed at which the instruments of Professor Thompson, 
Dr. Whitehouse, and Professor Hughes could respectively work 
through the cable, all parties being present, Professor Thompson 
said his instrument was not so adjusted, or having some bad con- 
nections, was not in a state to produce a fair experiment. Dr. 
Whitehouse then said that with his instruments he could not work 
any faster than he had done before the manager on a former occa- 
sion, viz., four to five letters, or about one word a minute, 

Professor Hughes was then called upon, and his instrument 
printed through the entire length of the cable message after message 
of ten to thirty words each accurately, and at the rate of two to 
two and a-half words a minute. 


But the electricians preferred retiring from the field al » 
rather than the “witnessing” of their utter defeat in their pre- 
arranged contest. Comment is unnecessary, and this fact is on} 
stated as one of scores which may be produced to enable the public 
to judge “whether reason or prejudice sets the Hughes instrument 
aside. . 

But to return to the rates of speed, and the deductions drawn by 
your correspondent. Had the rate been stated in the 
read, it would have been my duty to have explained the different 
conditions under which the rates of 5 were attained. U the 
Red Sea cable twenty-five cells of Daniell’s battery were found to 
be amply sufficient ; while upon the Atlantic cable immense induction- 
coils were used, excited by quantity batteries of extraordinarily 
large-sized plates. 

Full and satisfactory experiments were not made by Professor 
Hughes with different batteries to determine the comparative rates- 
of speed between voltaic and induced currents. With one or two 
experiments, however, Professor Hughes could not get one-half the 
number of waves through the Atlantic cable with 125 cells of sand 
battery, that were produced upon the same cable by the induction- 
coils ; this, however, is not deemed conclusive. One fact, however, 
can be stated which is both pertinént and beyond dispute; that is— 
upon the larger sized and well insulated conductor of the Red Sea 
cable the Hughes instrument worked perfectly 2,000 miles with the 
direct current, and without any relay; while upon the Atlantic 
cable it would not work at all without a very delicate relay, neither 
the whole length or even 1,000 miles: proving to my mind, that 
whatever theory may say about the speed of a small or a large con- 
ductor, satisfactory practical working is best obtained u long 
cables by large conductors and perfect insulation. H firbe. 

20, Northampton-square, 5th May, 1859. 





American Cornace.—The first mint in the United States was put 
in operation in 1793, and from that time until 1857 the whole amount 
of gold coined was valued at 481,422,078 dols. 70c.; value of 
silver coinage, 107,527,917 dols. 58c.; value of oc coins, 
1,662,823 dols. 55c.; making the valuation of the whole olnage 
589,612,819 dols 78. The whole number of pieces coined in 
time was 623,640,499. 

Launcn or THE Hoop.—This line-of-battle screw ship, 91 
was launched on Wednesday from Chatham Dockyard. "The Ficod 
is a noble specimen oi naval architecture. She was commenced 
many years since, and was originally intended for an 80-gun sailing- 
ship; but, after progressing considerably, it was decided to 
her as a screw-steamer, and enlarge her size so as to enable her to be 

ierced for 91 guns. The following are her principal dimensions :— 

ngth between perpendiculars, 238 ft.; length@f keel for hiery 
200 ft. 10°75 in.; extreme breadth, 55 ft. 9 in. ; 
burden in tons, 3,281. The Hood will be taken to 
popes of being titted with her machinery, which will be of 600- 
orse power. e next vessel to be launched at Chatham is the 
curew-sorvette Chacybaie, 21, which is to take place on the Ist of 
une. 


Ss 


be Pa 


¥ 








THE: ENGINEER: = 


May 6, 1859. 








CHILDS’ IMPROVEMENTS IN WINNOWING MACHINERY. 





Fic. 1 shows one side of a machine constructed according to the 
invention of A. B. Childs, of 192, Tottenham-court-road; Fig. 2 
shows the opposite side of the same machine; Fig. 3 is a longitudinal 
section; Fig. 4 is a horizontal section of the same; and Fig. 5 isa 
transverse section taken at the line 1, 1, Fig. 3. 
a, a, is the frame of the machine; 4, is a toothed wheel mounted 
on a short axis carried by bearings at one side of the frame, and 
having fixed on it the crank handle 6!, the toothed wheel 6 drives the 
pinion c on the axis c!, which runs through the machine; d, d, are 
fan blades fixed on the axis c!, and enclosed in the case di, d!, having 
passages d’, d’, through it on each side around the axis for the air to 
pass in, and an opening in front from d* to d™, for the escape of the 
blast. Above this opening and in front of the fan is a hopper e, having 
a slit along the bottom, the width of which can be adjusted by a sliding 
board; this slit is covered by the roller ¢ with radical blades, and 
driven by a band passing round a pulley at its end, and another 
pulley on the axis of the wheel b. This roller delivers the grain 
through the slit in the bottom of the hopper in a thin and regular 
stream, and prevents any straw or ears it may contain from choking 
the passage; when the grain operated on is free from straw and ears. 
the roller f may be removed. ‘The grain as it falls meets a portion of 
the blast from the fan, which carries away the chaff and lighter 
matters by the spout g, and the grain is received by the second 
hopper A, which directs it on to the surface of the riddle 7; this 
riddle is formed of a sheet of zinc or other metal, punched in the 
manner shown at Fig. 6, the punching being so ettected as to throw 
up a burr around the holes. ‘The riddle is mounted on centres at 
the end nearest the fan, and its inclination can be adjusted by 
winding up a greater or less length of the cords ii on the barrel #2. 
A portion of the blast from the fan passes over the surface of the 
riddle i, and another portion passes up through it at its further end; 
these blasts serve to facilitate the passage of the grain along the 
riddle, also to prevent the remaining lighter impurities from passing 
through the riddle, and cause them to be blown out or to fall over 
at the end thereof. When the machine is used for winnowing wheat, 
the riddle iis especially useful for separating oats, which are too 
light to pass through the holes against the blast; it also separates 
some smaller seeds which roll down between the holes, being pre- 
vented from entering them by the burrs; 7 is an inclined board 
arranged to conduct the grain which passes through the first portions 
of the riddle i on to the front end of the screen k, which is a sheet of 
metal punched with holes, as before mentioned; but the holes are of 
such a size as to prevent the passage of the grain through, but only 
to allow of the escape of the seeds which it is desired to separate. 
The burrs around the holes in the screen prevent the holes becoming 
clogged as rapidly as they would were the holes formed without such 
burrs. The seeds which pass through the screen roll down the 
inclined bottom‘/ into the drawer m; » is a flap mounted on centres 
at its edge nearest the fan, and capable of being set at any desired 
inclination, so as to regulate the quantity of blast passing upward 
through the riddle 7, and downward through the screen &. The 
hopper A, the riddle i, the board j, the screen 4, the included bottom 
4, and the flap 2, are all mounted together in a separate frame, which 
is carried by the four spring or elastic supports 0, 0, which are by 
preference made of elastic wood, and a vibratory motion is given to the 
frame by the connecting rod p and crank p!, driven by astrap passing 
from a pulley on the axis of the fan; by this arrangement the same 
amount of motion is given to every portion of the riddle and screen. 
This vibratory motion facilitates the passage of the grain and other 
matters over and through the riddle i and screen &. gq is a second 


screen, which receives the grain as it falls over the end of the first | 


one i; it is mounted on a frame q! supported by the spring supports 
r, 7, and receives a vibratory motion in a direction’ at right angles 
to that of the first screen from the bell crank lever s, carried by 
the frame a, and connected with the two screens by the connecting 
rods s! and s*. The grain ae in a regular stream over the end 
of the screen g into the upright passage ¢, which conducts to the 
fan a portion of the air it requires: the remainder of the air taken 
by the fan, enters by the valve wu, which turns on a centre at ul, and 
is furnished with an arm with a sliding weight u®%. By adjusting 
the position of this weight wu? on the arm, the current of air up the 
upright e ¢ can be so regulated as to carry with it the light 
grains, and allow the heavy grains to fall out at the lower end of 
the ep ny rains are thrown by the blast against the 
stops or plates ¢j/afid fall down on to the inclined bottom w of the 
box or receiver at the back of the fan, and they pass from such 
bottom w by the side passages x into the receiver y. By giving to 
the second —s a vibratory motion in the direction of its len 








as above described, the grain is caused to flow into the passage ¢ 
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a regular stream, although the space between the upper surface of 
this screen and the upper edge of the opening into the passage ¢ is 
so narrow that the grain constantly accumulates at the bottom of 
the screen, and fills the space or opening. By this arrangement all 
the air that enters the lower end of the passage ¢ is caused to pass 
up through that p ge, ani gst the grain as it enters the 
passage ¢, thus preventing the want of blast which would otherwise 
take place if the air could pass through the opening and over the 
screen q. 








Spanish GuNBOATS. — Twenty-seven gunboats of very light 
draught are now being built on the Thames for the Spanish Govern- 
ment. 

LAUNCH OF VESSELS FOR FOREIGN GOVERNMENTS.—Two vessels 
built for foreign Governments were launched on Tuesday at the 
Thames Ironworks, Blackwall. One was a screw called the Quadrant, 
for the Russian Government, of the following dimensions :—Length, 
130 ft. between the perpendiculars; length of keel for tonnage, 
118 ft.; breadth for tonnage, 20 ft.; depth in midships, 12 ft.; and 
burthen in tons, 251 60-94. The engines are by Messrs. Ravenshill, 
Salkeld, &c., from designs by Mr. James Ash. The other was a 
screw, built for the Roman Government. She was named the 
Immaculate Conception, and her dimensions are as follows :—Length 
between the perpendiculars, 173 ft.; length of keel for tonnage, 
161 ft. 5 in. ; breadth, 27 ft. ; depth in midships, 16 ft.; and burthen 
in tons, 627 38-44. Her engines are by Seaward, of 16U-horse 
power. 

Must our Cuimyneys BE Uaty ?—Why should a tall shaft, or a 
forest of tall shafts, tapering into the air, be ugly? When we erect 
a pillar as an ornament, it commonly turns out to be an eyesore. We 
know that a column ought, by its nature, to be an architectural 
embellishment to any town, but we do not appear to admit, though 
we know perfectly well, that a column, with the swelling capital 
that furnishes a part of the support to a stone roof, looks merely 
lumpish and uncomfortable when it expands at the summit to sup- 
port nothing at all, and for no purpose at all except the direct 
suggestion that it is a lost morsel of something else. Our factories 
provide an actual necessity for the erection of tall columns as air 
shafts, furnace chimneys, ventilating flues, and so forth. In a few 
years they will he pouring into the upper air only invisible products of 
combustion and decomposition, since furnaces are now being taught 
to burn the solid matter of their smoke. But if they must emit 
smoke, let them by all means do so; they may be none the uglier for 
any cloud they blow. A very able writer upon architecture has 
boldly declared his opinion that the Shot Tower, on the south side 
of Waterloo Bridge, is a better ornament to London than the monu- 
mont on Fish-street-hill. And he is right. The Shot Tower breaks 
an outline pleasantly with something real, and manifestly it is in its 
place, although as much a tower as if it had been built only for 
romantic purposes. An eminent engineer, Mr. Robert Rawlinson, 
now claims for art its chimney corner. He recommends owners of 
factories, builders of country houses, or public buildings, which 
require tall ventilating’ shafts, and all others whom it may concern, 
to remember that the lofty shaft is seen from afar, that it is an 
architectural feature of which the great capabilities have in this 
country been almost entirely overlooked,-and that at an increase of 
cost too slight to be grudged by | man of capital who builds for 
himself, it may be made, either simply or as one of a group, an orna- 
ment to any neighbourhood. This gentleman, accordingly, has just 
issued a very handsome volume of large plates, on which we see 
depicted chimney and ventilating shafts, single or grouped, as they 
may be attached to factories or country houses, and that really are 
worth making into pictures. A little just regard to form and to 
colour—coloured bricks being of course pressed into service—with a 
true artistic sense of what is graceful, will suffice to enable private 
gentlemen and manufacturers to put to shame the column building 


of the British Government, without stepping aside out of their every- | 


day path in life, or subjecting themselves to an expense which they 
need think worth serious consideration. Mr. Rawlinson has found 
in his book of pictures an effective way of recommending his idea; 
and that his idea is a very good one, that it points in a direction 
which we og must e sooner or later, who can doubt? We 
join heartily, for our own part, in this claim for some union of the 
"aed with one of the necessities of life, which has been hitherto 
eft to be satisfied only in the rudest manner. It will be a pleasant 
thing for many men if Mr. Rawlinson succeeds in his polite 
Oar won to instal art comfortably in her chimney corner.—House- 
0 








Tur Cost or Str. Grorce’s Haut, Liverroot.—In a discussion 
which took place at the Liverpool Town Council on Wednesday, the 
town clerk stated that the total cost of St. George’s Hall up to the 
present time amounted to £330,659. 


WATERWORKS AT STOCKHOLM (SwWEDEN).—Tenders are invited 
for the construction of the engines, boilers, and pumps for these 
works, and Mr. Hawksley, of Great George-street, who is, we 
believe, the consulting engineer, invites tenders also for similar 
machinery for the new Stockton and Middlesbrough Waterworks. 


Tue Brass OrDNANCE Factory at Woo.twicu.—The total ex- 
penditure from April 1, 1858, to March, 31, 1859, upon the brass 
ordnance factory at Woolwich, amounted to £25,871, against £3,765 
only in 1857-8, and £4,603 between September 1, 1856, and March 
31, 1857. The ordnance cast from September 1, 1856, to March 31 
last, included 31 guns, 6-pounders; 16 9-pounders, 1 howitzer, 
24-pounder; 2 howitzers, F., 12-pounders; 10 guns, 9-pounders ; 
2 guns, 6-pounders; 1 howitzer, F., 12-pounder; 64 howitzers, 
12-pounders; 7 howitzers, 24-pounders; 34 guns, 3-pounders; 
196 | guns, 6-pounders; 64 guns, 9-pounders; 137 Esoltann, 
12-pounders ; and 97 howitzers, 24~pounders. Of all these arms, 
150 were “tried and found wanting” before proof. 

ForetGn Jorrincs.—The Russian Government have definitively 
approved of a project for establishing a telegraphic line from St. 
Petersburg to the mouth of the Amoor.—A provincial paper says, a 
slender flexible saw can be made, and in France is made, to do the 
duty of the tailor’s scissors. Pile up a heap of cloth containing 
100 layers ; squeeze the mass, and the saw, which is worked b 
steam-power, can be directed by a skilful hand, so as to cut out all 
the pieces simultaneously as required for a complete suit.—An addi- 
tional large gasometer is now in course of construction at Dolma 
Baktché to provide a supply of gas for Galata and the adjacent 
neighbourhoods, the existing one being barely sufficient to meet the 
wants of Pera and the Palace, at which last no fewer than 16,000 
burners are nightly lighted.—The Levant Herald of April 13 says:— 
“Messrs. Newall’s steamer, the Elba, with Mr. Liddell on board, is 
now engaged in laying down the telegraph wire between Candia and 
Alexandria, the portion of the line on which temporary failure 
took place a few months ago. “By the 1st of May it is expected that 
the work will be completed, and the whole be ready for the trans- 
mission of through messages from Constantinople to Egypt.”— 
Captain Hamilton, one of the directors of the Mediterranean Exten- 
sion Telegraph Company, is expected at Malta for the purpose of 
completing arrangements to lay a line to Sicily. He has obtained a 
concession from the Neapolitan Government on very favourable 
terms, and the Government have consented to reduce their tariff for 
messages in transit through their States. A portion of the proposed 
capital, about £10,000, has been subscribed, and a certain sum will 
be left open to the Maltese. 


Society or Arts.—At the meeting on Wednesday evening, Mr. 
Thomas Chapman, chairman of Lloyd's, in the chair, Mr. Leonard 
Wray read an interesting and important paper on “Timber for 
Shipbuilding.” After pointing out the magnitude of the interests 
involved in the question, the author drew attention to the small 
number of timbers which were considered as first-class by the 
authorities of Lloyd’s; and, although he approved generally of the 
rules adopted by that body, he thought that future experience would 
enable them largely to extend that list. He pointed out the im- 
portant influence that locality and climate had upon the quality of 
any particular class of timber, instancing particularly the teak, 
which was so highly esteemed, but the durability of which was 
found to vary considerably, according to whether it was grown in 
| high and open land, or in a close low-lying forest. The finest kinds 
| of mahogany were perhaps the best timber for ship-building, though 
| too costly to be generally employed, but good mahogany of a more 
| 
| 





moderate price might advantageously enter more largely than it now 
did into the construction of ships, though its more extended em loy- 
ment must be regulated with judgment and discretion. Mr. Wray 
next pointed out how much we were indebted to Mr. Temple, the 
present Chief Justice of Honduras, for directing special attention to 
the capabilities and resources of that fine colony. The forests of 
Honduras contained many kinds of wood which were adapted for 
shipbuilding, and the author was of opinion that they would well 
repay the expense of bringing to the English market. -After 
alluding to our three settlements in the straits of Malacca, to the 
Tenasserim provinces, and to the forests of the southern parts of 
Western Australia, all of which contained valuable woods, the 
author concluded by urging the importance of adopting means of 
preventing ships’ timbers from rotting, by impregnating them with 
| some preservative fluid. . 
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TO, CORRESPONDENTS. 
fj, THE ENGINEBR may now be had ready bound, Vols. I., 
. price 188. each ; covers for binding each volume, price 
be had. Orders received ‘ 


by the Publisher, 163, Strand. 
*,* We inust request ‘such of our corr as may desire to be referred 
: to makers of machinery, apparatus, ' 


Norice.—Five volumes 
III, IV., V.,and V: 
2s. 6d. each, can also 


ee a cogent iaaereiaae 
pg pal _smag ym ¢ their inquiries, we will forwa letters as we may 
receive in answer. answers, published to catch the eye of an anonymous 
querist,‘are in most cases merely advertisements, which, we are sure our 
_ readers will agree with us, should be excluded as much as possible from this 


column. 

R.— We Enow of no agents such as you inquire for. 

Se ere oo Sento remailig te aly part of Os wortd wR whee 
- 14 ft. diameter. { 

J. MautgaM.—The first six numbers of the present year are out of print. . 


AXLE BOXES. 
(To the Editor of The Engineer.) 

—In Tue Enewesr of April 15 I see, ina read before the Insti- 
tui of Civil , a — of a new system of axle boxes, by 
M. Alphonse de ut. Permit me to say in a few words that the 
system is not- new, the same having been invented and applied by me in 
1847, and published in‘ the London Mechanics’ Magazine in 1849, vol. 50, 
page . Asan i t, Monsi le Brussaut has substi- 
tuted for my thin iron rings vulcanised india-rubber ones to keep the rollers 
apart. How this yy an improvement I leave your readers to judge. 

Irvine, May 2nd, 1859. ‘ Wituiam HALL. 








SAMUELS’ RAILWAY SLEEPERS. 
(To the Bditor of The Bngineer.) 
Sin,—Allow me to state that the cast iron oo so facetiously criticised 
by you in your notice of the Society of Arts Exhibition is not patented by 
me, nor by my brothers, the Messrs, Samuelsons, of Hull. I rather thin 
you have mistaken the name of Mr. Samuels for that of your obedient 


servant, B. SAMUELSON, 
76, Cannon-street West, E.C., London, 2nd May, 1859. 
he error was the result of an oversight on the part of our reporter, the plan 
being that of Mr. James Samuels, of Great George-street.] 





SUPERHEATED STEAM. 
(To the Editor of The Engineer.) 

Sin,—It is but little I know of superheated steam, beyond what I saw in 
the 7imes and your remarks thereon in the last week’s ENoinzgr, from 
which it appears to me to be only another way of using steam expansively, 
the expansion taking place previous to its admission into the cylinders, and 
with an increase of temperature, instead of expanding inside the cylinders 
with a decreasing temperature ; but as the superheating described in the 
Times is effected by the heat which would otherwise be lost, and does not 
increase the pressure, I should imagine the indicator cards must be the 
same, with or without it; therefore, the saving can only be from the in- 
creased volume of steam obtained from the same quantity of water, or 
rather the required amount of steam from the evaporation of a smaller 
quantity of water. How far this — affect the size of the boilers, together 
with what amount of ex ion be best for working the engines, are, 
I think, questions beyond the reach of any known science, and can only be 
determined by experiments carefully ducted by really practical persons. 

I perceive even you, Mr. Editor, in your anxiety to prevent our bein 
misled by what we saw in the Times, have stepped a little beside yourself, 
in asking if she would return to her old consumption of 75 tons on the 
removal of the superheating apparatus? whilst the common rule of propor- 
tion gives a reduction of 26 tons for the difference of power alone ! 

Greenwich, 3rd May, 1859. OLD CRANK. 
The gain from expansion is entirely distinct from that by superheated steam, 

and would be the same, in proportion to the effect resulting froman admission 
Sor the full stroke, whether the steam be superheated or not. We merely asked 
¥,, in case the apparatus on board the Valetta were removed, the consumption 
would be 75 tons daily as before, from the fact that the Times article would 
seem toimply that it was because of the adoption of this apparatus that 
engines of 260-horse power were enabled to do the work of those formerly used 
of 400-horse power.] 








(To the Editor of The Engineer.) 
Siz,—I am at a loss to know why my letter of the 26th ult. did not appear 
in extenso last week. The part omitted is as follows:—“I have myself 
effected at these works a saving in fuel more than equal to that effected in 


raised—whether the were single or double-acting—to what extent 
the at was expanded in te indar—whether tho water wa rune 





bucket, a piston, or plunger-pole, pump, and what descri of 
weqaacenuant ; Q. 8. W. 
London, May 8rd, 1859. 
TRACTION ENGINES. 
f (To the Bditor of The Engineer.) 
Sir,—In regard to Mr. J. A.: Williams’ letter in your last. —Ist, Mr. 
Boydell did that the driving pinion sho be over the axle of 


not 
travelling wheel, but ft was simply thus—I made his (Mr. B,’s) first traction 
engine out of the of my 8-horse portable engine, and it med that 
the fell nearly over the axle, say within 6 in. 2nd. J. A. W.’s problem 
is all bosh—it is merely a q of more or less friction. 3rd. The e 
J. A.W. aw ey eat ie ee ek for 
G. F. Muntz, Esq., not for the Marquis of Stafford. R. B. never 
thought of leverage, &., when the steam-carriage, but merely 
made the best and simplest mechanical arrangement that suggested itself 
at the time, RicuarD Bacu. 
Birmingham, 4th May, 1859. 
THE ROYAL AGRICULTURAL SOCIETY. 
(To the Bditor of The Engineer.) 
Sin,—The error in setting the type of my last letter in your paper of the 
8th April was so perceptible, that I did not think it necessary to call your 


attention to the substitution of 10 ft. per horse, for 21 ft. per horse, for a 
10-horse boiler. - IMPLEMENT MAKER. 








BOAT BUILDING. 
(To the Bditor of The Engineer.) 
Sin,—“ D. J.’s” boat is too short. He could not get an e of sufficient 
power at 20 Ib. pressure into the boat ,to give out ten miles per hour. The 
screw would be the best and cheapest, I shall be glad to reply to “ D. J.” 
to any questions upon the subject. Ricwarp Bacu. 
Birmingham, May 4th, 1859. 





BELTS. 
(To the Bditor of The Engineer.) 
S1r,—Can you or any of your co ndents inform me what percentage to 
allow for slipping of bands in the calculation of speed of mule spindles? 
Blackburn, 3rd May, 1859. Beta. 


ADMIRALTY REPORT ON MARINE ENGINES. 
(To the Editor of The Bngineer.) 

S1r,—I observe in your publication of the 29th April, that the Committee 
on the Marine Engines of the Navy consider that “‘ for the screw, the single 
piston rod engine of Humphrys and Tennant is the best under 300-horse 
power.” [assume their limit to 300-horse power originated in the fact that 
the largest engines they saw on this plan was of 300-horse power, on board 
the Sagres, Portuguese war-steamer, when they visited our shop ; and that 
their narrow ity for such subjects could not recognise the fact that the 
arrangement of an engine good for 300 horses is equally applicable to J 
other power. My employers, Messrs. Humphrys and Tennant, set to wor! 
engines on this plan of 450-horse power last summer ; and I am now em- 
ployed by them on a pair of 600-horse power on the same plan. 

May ist, 1859. A WorRkKMAN. 








ENGINE COUNTERS. 
(To the Editor of The Engineer.) 
S1r,—Can you or any of your correspondents inform me, through the 
medium of Taz ENGINEER, of the best — for showing each stroke of a 
steam engine in the counting-room, said room being 200 ft. to, 300 ft. 
from the engine? MILL MANAGER, 
Dundee, 29th April, 1859. 
MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENnGingERS, Tuesday, May 10, at eight p.m.— 
1. Discussion on Mr. Kingsbury’s Paper ‘On the Victoria Docks,” and 
upon Harrison’s Paper ‘‘ On the Tyne Docks.” 2. “ Short Account of the 
Wrought Iron Girder Bridge over the Spey, on the Aberdeen and Inverness 
Railway,” by Mr. W. Fairbairn, M. Inst. C.E. 3. “ Description of the 
gy Waterworks, Trafalgar-square,” by Mr. 

. Inst. \. 





Cc. E. Amos, 


Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages ten words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. Benrnarp Luxton; all other letters and 





any of the instances cited by Mr. Wethered in his r of last aut : 
and the saving will apply to water as well as coal ; and, indeed, in comparing 
the result of my improvements at these works, I have for some time past 
arrived at the conclusion—that well-conditioned high-pressure steam con- 
tains all the oT of combined steam, and that the results of the two 
are identical.” is theory I announced in a lecture (noticed in your last 
number), which I delivered on the 11th of April, at the Bristol Mining 
School, on “The Economy of Steam.” In pointing out the identity of 
. these results, I showed, besides the saving in coal and water, the results of 
an experiment in the boiling of water. 

You will remember the American experiment at the Maryland Institute, 
as given by Mr. Wethered. A cistern of water was boiled by 


Saturated steam in 73 minutes. 
Superheated ,, ,, 80 ,, 
Combined ,, ,, 43 », 


At these works, by well-conditioned high-pressure steam, I have boiled 
404 . of water, of 54 deg., in forty-three minutes, less a quarter of a 
minute, or 42} minutes, From these results many will admit that my 
thi is established. At any rate, may we not ask Mr. Wethered 
wherein does the difference consist? Are not this boiling of water and the 
consumption of coal and water per indicated horse-power infallible tests? 
Compatieon proveth all things. VICKERS. 

Great Western Cotton Works, Bristol, 3rd May, 1859. 
| We believe we published as much of Mr. Vickers’ first letter as he was good 

enough to send us.] 





(To the Editor of The Bagineer.) 
S1r,—Under the above head, a very strong article appeared in the Times of 
the 23rd April last past, by which the public would be led to suppose that, 
although other ns. have attempted to work superheated steam, all 
had failed, save Messrs.. Penn and Sons. 

We, being patentees of a method for using superheated steam, which is now 
working both in the Royal Arsenal at Woolwich, as well as in the Woolwich 
Waterman’s Company it Osprey, wrote to the editor of the Times as 
under, but our letter has not ap) in that paper :— 

“ Knowing your impartiality, we venture to request that you will insert, 
in your paper, the following statement :—Our principle of superheating 
steam, which is by arched pipes over the fire, has been used in the Royal 
Arsenal at Woolwich for some time, and we have a report of the saving of 
fuel to the amount of 30 per cent. 

** It is also used in the Woolwich Waterman's boat Osprey, running daily 
between Woolwich and London, and there has not only effected a saving of 
pad 3 cent in fuel, but shows a clear gain of 11 per cent. in revolutions, 

that with less pressure on the boiler. 

“ We use our steam in the Osprey heated to 450 deg., and we are satisfied, 
from our experiments previously made, that the most effective heat is from 
400 to 450 deg.” PARSON AND PILGRIM. 

Adelphi-terrace, 4th May, 1859. 


TRACTION ENGINES. 
(To the Bditor of The Engineer.) 

Sir,—Allow me to thank E. J. for nting out the original designs for 
locomotives propelled by mechanical feet, with which I was unacquainted. 
I find the plan of Mr. Brunton arranged so that nearly all the power ap- 
plied would /ift and not propel the — ina — manner. The second 
referred to in page 419 of “ Hebert’s Encyclopedia” is but a slight 
provement on that of Mr. Brunton, and has too many joints to ensure 
steadiness of working. The third plan is by Mr. Gurney (page 461 of the 
above work), and is decidedly good, as the angle of the feet with the surface 
of the ground would give great propelling power, and the lifting of the feet 
off the ground at the end of the stroke would prevent unn wear; 
but the feet descending on the ground would give a succession of shocks to 
the . Mr. Giles’s engine appears to act very much like Gurney’s. 
You will excuse me if I say that I consider my plan to be better than those 
which I have alluded to; for this reason—the feet in my engine are so ar- 
ranged that they slide at a very small angle till they reach the ground, when 
they immediately are raised to an —_ of about 30° with the ground, and 
act throughout the stroke at this angle ; and the feet being of cast iron, 2 ft. 
long by 6 in. wide, no slipping could possibly occur, neither could any shock 

be received by the engine. T. E. Merritt. 

Rochester, May » 1859. . 


PUMPING ENGINES. 
(To the Editor of The Engineer.) 

Sin,—In the last number of your journal, page 293, it ars 
from the report given of the work done by the engines at the Southampton 
Waterworks, that it was equal to 44 Ib. of Welsh coals per hour per effective 

the < dent who 
engines be so 
pressure the pumps 








upplied you with the account of those 
as to inform your readers what was the average 
worked under, or to what height the water was 





tions to be addressed to the Editor of Tun Enqixgsr, 163, Strand, 
W.C., London, 
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THE ALBERT BRIDGE, 


THE formal opening of this work on Monday last by his 
Royal Highness the Prince Consort, cannot be regarded as 
an event of any unusual consequence. As a public matter 
its interest is chiefly local. The line to which the bridge 
is the entrance, is the tardy extension of the British 
railway system into the quiet Duchy of Cornwall, which, 
insulated from the great commercial movements of the 
country, had heretofore managed to get on without rail- 
ways. As an engineering fact, the bridge at Saltash 
represents no new principle, and in magnitude it does 
not exceed that of other works upon which the public 
have at last come to look with indifference, Although not 
the less a large and creditable example of engineering skill, 
it is not one which especially challenges either criticism or 
admiration. We have given a full description of its con- 
struction in previous numbers of THE ENGINEER, and the 
engineering world was long before familiar with the sys- 
tem in which it is included, as exemplified in the railway 
bridge over the Wye at Chepstow. The principle is that 
of the bow truss, only that it is complicated with a flexible 
chord and intermediate trussing, from which the load is 
also suspended. Now a bow truss is a very simple form of 
bridge, although when the load is carried at or above the 
level of its supports, it is by no means an arrange- 
ment of great stability. With a rise moreover of 28 ft. 
only in a span of 455 ft., the tubular bow would not, ex- 
cept from its own stiffness, be considered to have a great 
power of resistance. Nor would a catenary arch of the 
same span and versed sine be regarded as much stronger. 
In the combination of the two, with the nice adj ustment of 
the struts and suspension bars at the various points of con- 
nection, the class to which the Saltash bridge belongs, is an 
example of rare engineering ingenuity. The great difficulty 
of forming foundations in water of 50 ft. depth, with 20 ft. 
of mud at the bottom, rendered very wide spans necessary, 
The land piers could not be brought nearer to each other 
than about 940 ft., and a single intermediate pier gave two 
spans of 455 ft. each. The n of the Niagara railway 
bridge is 882 ft., and Mr. Roebling, the engineer by whom 
that work was designed and executed, has been for some 
time engaged on a railway suspension bridge of 1,200 ft. 
clear span. In addition to the suspension, the roadway is 
stiffened under its whole length by a strong lattice-truss, a 
combination which, on some accounts, possesses great merit. 
The cables (the suspending chords being eight cables, each 
10 in. in diameter, formed of wire) have of course to sustain 


the whole load. And although some anxiety is felt for 
the effects of their continual vibration, there can be no doubt 





that their normal strength is far in excess of the requirement. 


The quantity of iron used in the Albert Bri does not 
show altoge favourably for the economy of the plan, 
2,700 tons of ht iron having been used mostly for the 
main spans for a single line of railway. This quantity of 
iron is nearly equal to that contained in a bar 6 ft. 
deep and 3 ft. wide for the whole distance between the 
land piers. 


The ceremony of opening the bridge was not, beyond 
the interest it Zxcited in the tomadiee neighbourhood, a 
very imposing affair. His Royal Highness the Prince 
Consort arrived at the bridge at the i hour, and 
after listening ‘to the addresses of the or of Saltash, 
and of the — oe and oo of ‘the wall Rail- 
way, crossed the bri in royal train, and passed ‘on 
to The Coombe Vind, be ond. "On eran Maced sr 
train having sto , the Prince alighted, an 

on foot to pe Bars or bridge in detail. After the dimen- 
sions, weights, and.construction of the work had been ex- 
plained to him by Mr. Brereton, Mr. Brunel’s saperintend- 
ent, and Mr, Woolcomb, one of the directors of the railway, 
his Highness returned to the eastern end, and declared the 
Royal Albert Bridge opened ; thus formally marking the 
completion of a work which has been for several years in 
construction, and which, despite the limited interest with 
which it is regarded, is nevertheless one of the greatest 
works of modern engineering. 


ENGLAND AND THE WAR. 


Since our last issue war has merged from the probable 
into the actual. Already blood has flowed on either side, 
and probably whilst our sheets are passing through the 
press a great battle is being fought. After nearly half a 
century of general peace, we are scarcely able to realise the 
tremendous results that may spring from a general Euro- 
pean war. We know the terrible stories of commercial 
disaster and financial ruin, of the suspension of cash pay- 
ments and ‘food at famine prices, end of the final approach 
to universal tankruptcy that resulted from the Continental 
war. And in the vast debt that weighs down our national 
resources and wrings an enormous annual contribution 
from’ the toil of the labourer and the wealth of the 
capitalist, we have a pretty strong reminder of that great 
and bootless war. Yet even the terrible experiences of 
those days, and our pocket helps to a realisation of their 
frightful character, fail to give us any adequate conception 
of what our being involved in the present contest would 
bring in its train. That war entailed an abiding curse 
that nothing less than a revolution, and the repudiation of 
our national obligations, could free us from, Bat war now 
would be infinitely more disastrous, and would bring in its 
train effects a hundred-fold more frightful. During the 
present century our population has nearly doubled, and our 
national revenue also. Our manufactures and trade have 
increased in a still greater ratio, and our necessary depen- 
dence on the markets of the world in the same increased 
proportion. If a European war in the beginning of the 
century issued in frightful calamities, threatening to 
overwhelm the country in one common ruin, such a war now 
must issue in some dire calamity too terrible to be realised 
by anticipation. The pursuits of have rendered us 
increasingly dependent on our neighbours, have developed 
interests which neither we nor they can disregard with 
impunity, and have initiated a state of things that impera- 
tively demands the cessation of this mad game of war. 
Woe be to Britain if she be drawn into this insane struggle. 
It may suit the purposes of a reckless despot, to whom in- 
action is destruction ; but it cannot coexist with the pursuits 
of commerce, or with the progress of manufactures. 

We are in danger of forgetting the real meaning of a 
European war to us, from the peculiar features of the 
Russian war, which deprived it of its legitimate effects upon 
our industry. Russian ficets were blockaded or sunk, and 
our merchantmen pursued their voyages as if the world 
were at peace. But if we were mixed up with a general 
European scrimmage, our commerce would be assailable at 
every point. If, worst of all, France were our antagonist, 
we must cope with her on very different terms from those 
of the Napoleon wars, when the supremacy of our ships 
ruined the commerce of France but preserved our own. 
Now we are told on all hands that the navy of France is 
equal to our own; and as we are infinitely more assailable 
than she, our ports and our widely-scattered colonies, and 
our merchant fleets traversing the seas of the entire world, 
would become an easy prey. War and industry are evi- 
dently incompatible; at least it isso with industry developed 
to the degree that ours is. The first news of the struggle wes 
fatal to the fortunes of some fifty of the members of our Stock 
Exchange, and produced a panic then unknown since the 
eventful days of 1846, Thisis a faint intimation of what the 
result would be if we were ourselves engaged in the strife. 

We must have nothing to do with the war. It must 
ruin those engaged in it; and the sooner, as they all have 
to begin to fight on credit. Not one of the belligerents 
has the means to pay for the first battle. The two great 
powers begin by wanting a loan of £20,000,000: what 
will be their financial condition two years hence, when 
several loans of like amount have been squandered in this 
most expensive fools’-play? We most emphatically raise 
our voice against our participating in the contest. ‘To join 
it would be but signing the warrant for our own i 
tion. It would be an act of national felo dese. As the 
representative of one of the most important branches of 
our industry, we most solemnly protest against England 
joining the war, unless she first suffer an unprovoked 
attack—a thing as unlikely as the blotting out of the sun. 
Why should we meddle with it? We do not even know 
why the war is begun! So total is our ignorance, 80 
perfectly are we free of all connection with the awful even- 
tuality, that if we were ready and di to fight, we 
should not know which side to take. It is even 
that if England were drawn into the fray—which Heaven 
forbid!—the side on which we should fight would depend 
on the minister who chanced to be in power, and on his 
predilections. To fight under such circumstances would 
resemble joining an American “free fight,” when a man 
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ee 2st ee a A GY ly “CARS a uence of this difficulty, M. Cartel, a member of | iron in the pile enables the rollermen to pass it, with the 
ton know of the combatants or the pad and lays | la Société des Ingénieurs Civils, has proposed the te ya of its being right-side uppermost, through the 


about him right and left for the mere pleasure of a set-to. 

It depends mainly on the press of this country whe- 
ther public opinion is to retain its present unbi 
condition, or whether a war spirit shall be got up that will 
not rest without a fight. At present all seem united in the 
cause of peace and non-intervention. “Even the Premier 
has gone through the process of eating his own words of 
sympathy with Austria. We want to keep him to this; 
and we wish to keep the people of England to it also. 

What motive could we have to fight for? The French 
Emperor professes to fight for Italian independence. The 
profession is false. How can a man who tramples out 
every spark of liberty at home, feel for liberty abroad ? 
It is questionable if the sword can win freedom at all. 
Certain is it, however, that the sword of a tyrant never can. 
If Italy is to be freed, it must be by the exertions of her 
own people ; for if liberty could be given her by the sword 
of an invader, it would soon be snatched away by the hand 
of a despot. Whilst we have everything to lose by joining 
the war, we have nothing to gain. To fight, must do us 
infinite mischief, and could do nobody any good. 

It is not our mission to interfere in politics, but we 
feel that we are not absolved from a solemn obligation to 
throw our influence into the scale of peace. Happily there 
is at present an almost unanimous voice in its favour. There 
are not wanting symptoms, however, that before long it 
will need all the efforts of the friends of peace to prevent 
a breach. Men are beginning to talk of the “ honour” of 
England. The note of military preparation is being 
sounded. Amateur soldiers are starting up, and rifle corps 
are talked of everywhere. These are the first symptoms 
of what may become a war frenzy. It behoves every 
organ of public opinion, even poe | it go out of its ordi- 
nary track to do it, steadily to keep before the country the 
impolicy, the needlessness, the :nadness, the inevitable na- 
tional ruin that must follow our joining the war. 


MANUFACTURE OF RAILWAY BARS. 


A RECENT number of the Memoires de la Société des Ingé- 
nieurs Civils contains an essay of considerable length, by 
M. Desbriére, upon the manufacture of railway bars. The 
author describes in terms of commendation a process which 
has for some time been adopted by the Phoenix Company 
in Prussia. The preliminary portion of the paper sets 
forth in detail the difficulties and faults incidental to the 
ordinary modes of manufacture, in order, it may be sup- 
posed, to exhibit more fully the superiority of the process 
in question. M. Desbritre is himself a practical iron- 
master, being the manager of the ironworks of l’Horme; 
and we may possibly render a service to our own railway 
interest by giving an abstract of the facts and reasoning 
contained in his paper. 

' The flat-footed rail, known variously as the Vignoles, 
the American, and the Contractor’s rail, is that more gene- 
rally used on the Continent, especially on the railways of 
Germany and Prussia. It is not easy to roll a perfect rail 
of this form, owing to the thinness of the flanges forming 
the foot, and to the differences of surface velocity of the 
respective portions of the grooves in the rolls. To securea 
sound flange, it was necessary to employ a tender quality 
of iron, which would accommodate itself to the irregulari- 
ties incidental to these conditions. Such iron, used, how- 
ever, in the head of the rail, was soon destroyed. Small 
bars of hammered iron were consequently placed in the 
lower corners of the pile to form the edges of the flanges ; 
although the same apparent soundness can be, and often is, 
attained by working cold-short iron into the flanges—a 
reprehensible practice, as such iron is wholly unfit for the 
purpose, its proper place, if anywhere, being in the head of 
the rail. 

The most important matter, however, upon which the 
soundness of the rail depends is the respective qualities of 
the head and central portion, and the readiness with which 
they will weld together. In France and Germany it has 
been the custom to employ iron which has been reheated 
and hammered for the covers of the piles, or, in other 
words, the head of the rail. M. Desbriére states, however, 
that in Germany, after a costly experience, it has been at 
length determined that the results under this mode of 
manufacture are directly opposite from those intended. 
The difference in the temperatures at which puddled and 
reheated irons respectively weld, renders it difficult to 
unite these two qualities of iron in the same bar. As the 
iron is successively reheated and worked, it loses more and 
more of its so-called impurities, some, if not most of which, 
however, contain the cementing principle essential to sound 
welding. Just as the iron is “ purified,” its welding heat 
is raised, and when piled along with puddled iron, the 
latter may become burnt before the former is ready to unite 
with it, or, as more commonly happens in practice, the pile 
is taken from the furnace as soon as the puddled bars can 
be welded, and before the iron, prepared with additional 
care for the hardest worked part of the rail, has reached its 
own welding heat. We need not follow the paper through 
its enumeration of the well-known consequences of unsound 
welding and layers of cinder. M. Desbriére goes on to 
state the various means employed to palliate the evils of 
bad welding. The engineers of the Berlin and Frankfort- 
on-the-Oder and of the Hanoverian Railways have stipu- 
lated in their specifications for rails, that a very thick 
cover of re-heated iron should be placed upon the rail-pile, 
so thick as to contain all the iron necessary for forming the 
head of the rail. In rails which M. Desbritre has made 
for the Rhone and Loire Railway, where the specification 
required that one-third of the whole weight of the bar 
should be of reheated iron, this quantity was placed in one 
head only of a double-headed rail. He admits, however, 
that the chances of bad welding are increased, the cover 
being too thick to be readily heated without lying for a 
long time in the furnace, during which time the puddled 
bars of the pile are liable to be burned, In practice, the 
pile is taken to the rollers when the puddled portion is 
ready, and whilst the refined iron of the cover is consider- 
ably below its own welding heat. 


course of making the reheated cover extremely » 80 
that ite thickness in the finished rail shall not exceed one- 
fifth of an inch. If this thickness be perfectly welded to 
the rest of the rail, it suffices, no doubt, to give it nearly 
all the durability n , as under the normal wear of 
the rail a thickness of one-fifth inch is a very long time 
in being worn away. But where the weld is not entirely 
sound, such rails are almost immediately destroyed. 

Another mode still practised at some of the French 
rail mills, but which has for some time been abandoned in 
Germany, is to roll the reheated covers with a ledge on 
each of the two lower edges, the section of the bar being 
of the shape of half of a double-headed rail divided ver- 
tically. These bars are called couvertes a crochets. The 
effect of these covers is to envelope the cinder which, but 
for them, would have a chance of being expelled in the 
rollers; and the line of separation also between -the re- 
heated and puddled iron is lowered to near the bottom of 
the table of the rail, a point where bad welds are less 
apparent, and consequently attract less of the attention of 
the receiving agents. M. Desbriére characterises this pro- 
cess, or rather tour de main, as one, the effects of which 
are detestible, and which should be proscribed therefore 
with the utmost severity, asin Germany, where it is every- 
where interdicted. 

The next resource is that adopted by Mr. Brunel for the 
Great Western and other rails, of which the piles are en- 
tirely formed of reheated and hammered iron. In addition 
to its expense, M. Desbriére attributes serious inconveniences 
to this mode of manufacture. In consequence of the great 
comparative purity of the iron, the pile is difficult to heat ; 
and requiring as it does so much time in the furnace, the 
manufacture is tedious. At the same time, the bars of 
hammered iron have a greater tendency than puddled bars 
to slide upon each other in the rolls, a difficulty which 
very much increases the chances of bad welding ; and lastly, 
an above all, the purity of the iron is in itself a diffi- 
culty in the way of sound welding. The bars in the pile 
are always covered with a coat of oxide, not the red 
oxide or rust of ordinary atmospheric action, but the black 
scale due to the action of the air on iron at a high tem- 
perature. This infusible substance interposed between the 
bars would of itself constitute an effectual obstacle to their 
welding, were it not for the silica in the iron, which uniting 
with this oxide, forms a fusible silicate. This secures a 
weld, and the surplus cinder is or should be forced out by 
the rollers. M. Desbriére states that Mr. Brunel’s trials 
with rails of all-hammered iron have not been satisfactory, 
having regard above all to the expense. 

In attempting, on the other hand, as has been done at the 
Coullet works, in Belgium, and at other establishments in 
Hanover and elsewhere, to make the rail of all-puddled 
iron, the difficulty in respect of welding is wholly over- 
come, but the rails so made are rough, cracked, and out of 
shape, so that perhaps three-fourths of the whole number 
made are rejected on inspection. Such of these rails, how- 
ever, as by their shape and general condition are fit for 
acceptance, are found to wear very well. 

Added to the other causes of imperfect texture in the 
rails, are the use of the “ squeezer,” such as that used in 
the German mills, and the small size of the rail-piles. The 
“ squeezer” does not nearly expel the cinder ; and the small 
size of the rail-piles prevents their receiving the working 
essential to the production of thoroughly sound iron. 

The mode adopted by the Phoenix Company, and under 
which M. Desbriére states they are now extending a gua- 
rantee of six years for the salle being made for the Bava- 
rian Government, embraces the use of all-puddled iron ; 
the working being modified as follows, to avoid the defects 
already noted. 

The covers of the piles are made of cold-short or phos- 
phoric iron, puddled in the ordinary manner, and hammered 
in the loop for five minutes under a three-ton hammer. 
The object of this long hammering is to purify and com- 
pletely solidify the bar, which is thus reduced to a section 
of 6in. by 4 in. This bar being then at too low a heat 
for rolling is immediately heated to only a cherry-red, a 
heat at which no change can occur in the proportions of 
its chemical constituents, but at which it can be rolled to 
the proper size. This partial heating cannot be regarded 
as one giving the- distinctive character of reheated iron ; 
it isa heating sufficient only to preserve the ductility of 
the bar up to the completion of a process commenced under 
the shingling hammer. 

As many slabs of the remainder of the pile as are neces- 
sary to form the head of the rail are made from the same 
iron, and hammered for three minutes only under the same 
hammer, and are then passed immediately between the rolls 
without any reheating. These bars are fine enough, but 
are not quite so perfect on their edges as the cover-plate ; 
their fracture is a little less compact, and their grain is a 
little harder and rougher, but there is not, however, any- 
thing like the great difference between these bars and 
the cover as that existing between reheated and ordinary 
puddled iron. The rest of the pile is formed of ordinary 
tough puddled bars, with the exception of the two pieces of 
reheated iron used for the edges of-the flange. The whole 
pile consists of ten pieces, viz., four from hammered blooms, 
four of ordinary puddled bars, and two of reheated iron for 
the edges of the flange. In laying up these piles, the separate 
slabs break joint across the width, and ail but some of the 
pieces in the middle of the pile are continuous throughout 
its length. In some cases even the covers are not made 
each of asingle plate, but in two or three—the Directors of 
the Phoenix Company not hesitating to guarantee their rails 
when there are one or two vertical welds immediately in the 
wearing surface. The piles are 9} in. square, thus giving 
a ratio of reduction for 65-1b. rails of nearly 14 to 1. 

The pile being now laid up is heated to a welding heat,and 
hammered on two sides, under a three-ton hammer, until 
its length is increased about 15 in., reducing its section 

to about 71 in. square. Under this treatment the weld 
is believed to be perfected throughout. The pile is again 
reheated and immediately passed to the rollers. The dif- 





ference in the colours respectively of the two qualities of 





The hammering of the pile before rolling secures sound 
welding throughout, and purges the iron y a its surplus 
cinder. Another advan is, that the covers are not 
drawn from several bars of puddled iron, but are wrought 
out entire from loops or blooms worked under the hammer, 
whereby the chances of bad welding in the covers them- 
selves are avoided. 

M. Desbriére adds that the results of this method appear 
to him to be most satisfactory ; the fracture presenting the 
most desirable conditions of hard iron in the head of the 
rail, and tough iron in the foot; the surface, when tested 
oy the chisel, having considerable hardness, whilst, above 
all, the weld, in whatever direction the rail be broken, is 
perfect. Although the iron is intentionally of different 
qualities in the top, middle, and bottom of the rail, all these 
qualities have nearly thesame welding temperature, whereby 
complete soundness is rendered almost certain. 

M. Couche is opposed to the employment of ular 
iron in the head and fibrous iron in the body and foot of 
the rail, as objectionable only in a lesser degree to the 
practice of using hammered iron for the former and puddled 
Iron for the latter portions, There can be no question, 
however, that a difference to some extent is absolutely 
necessary, since —— fibrous iron is not the quality best 
fitted for wear, and hard granular iron is quite unfit to bear 
the strain of extension developed in the foot of the rail. 
The necessity of some difference being admitted, it can per- 
haps be better obtained by the use of cold-short and hot- 
short iron respectively in the top and bottom of the pile, 
inasmuch as these irons, when worked to an equal extent, 
have nearly the same welding temperature. The difference 
in the welding heat follows more nearly the proportions of 
contained carbon and silica, and to a much less extent the 
proportion of phosphorus, which gives the cold-short, or 
that of sulphur, which gives the hot-short quality. This is 
the reasoning of M. Desbriére, and is that, we believe, 
which is generally recognised as correct. With double- 
headed fa however, granular iron can be used through- 
out, without the difficulty which attends the use of that 
iron in the flanges of the flat-footed rail. 

M. Desbriére adds that the process adopted at the 
Phoenix Works has since been tested at the forges of the 
Hamoir Company at Maubeuge, of the Wendel Company 
at Hayange, at Saint-Jacques, at the forges of the Bougue- 
ret-Martenot Company at Monthugon, and at Horme. The 
object was in each case to ascertain to what extent the pro- 
cess was adapted to the ores used in the French ironworks. 
The first fact established by these trials was, that the ham- 
mering of the piles was not absolutely necessary to good 
welding. The most essential point was the employment of 
phosphoric or cold-short iron for the covers. It is not 
necessary to employ only irons which are phosphoric, but a 
portion of ores containing phosphorus may be mixed with 
others in the blast furnace, the phosphorus tending to neu- 
tralise the effects of sulphur contained in other ores. M. 
Desbriére finally admits that many of the manipulations 
described may be modified without materially compromising 
the result, the essential point being always the employment 
of phosphoric iron for the covers of the rail-piles. How 
far this procedure has been adopted in this country, we 
cannot say. We are informed, however, that the Phoenix 
Iron Company in America—which, by a coincidence, is the 
largest establishment of the kind in that country—have 
long since made rails substantially as described by M. Des- 
briere. We believe that almost all varieties of iron, with 
almost every possible treatment and formation of the pile, 
have been tested, first and last, with varying results, 
although the evidence which these results furnish has often 
been lost to the world by inattention to their collection 
and publication. Very little iron, we apprehend, is now 
overworked in making rails, excepting in reworking old 
bars, with which railway companies have often been dis- 
appointed in the resalts, It has been thought that from a 
very good old rail a still better new rail could be made ; 
whereas, the verv purity of the former rendered welding 
extremely difficult in forming the latter. 

In this country, increased attention is being turned to 
the manufacture of good rails, and a paper by a competent 
authority upon this subject might do considerable good, 
whilst it certainly could be made extremely interesting to 
all engaged in the working of iron. 


RIVER STEAMERS, 


Few great reforms can be consummated without agitation. 
For a very long time the public have patiently endured the 
inconveniences and discomforts of our river steamboat 
system; and whilst such an example of long-suffering 
may well challenge our admiration, it is not, perhaps, too 
early to consider the prospects of the improvement to 
which, sooner or later, we must come. To suppose the 
present construction and management of the Thames 
steamboats the best possible, would be simply absurd. The 
most fossiliferous of the Thames conservators would hardly 
venture upon such a proposition, With a broad river, to 
which thousands of passengers are daily thronging, it 
should not be, nor is it, difficult to provide for them such 
reasonable. accommodation as would be expected in any 
other mode of conveyance. In shelter, space, cleanliness, 
and cheerfulness, water-craft should, indeed, be far supe- 
rior to land carriages. The limits to size and shape are 


infinitely less rigorous upon water than on land; for 
although it may be true that the form of the hull or im- 
merse rtion of the boat is, to some extent, compulsory, 


yet, in the case of small river boats, the hull need be no 
more than the foundation upon which the cabins and decks 
are erected. But notwithstanding every natural opportu- 
nity by which the conditions of shelter, space, cleanliness, 
and cheerfulness are invited in the construction of the 
Thames passenger-boats, ~~ are notoriously uncomfort- 
able, cheerless, and met Whoever designed the model 
from which they have all been copied, must have regarded 
a full-grown ocean steamer as the inevitable parent of 
ferry boats, in which the family likeness and proportion 
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must be strictly preserved. Each one of the “Citizen’s ” 

for example, is a miniature Persia or La 
Plata, with the strict proportions of keel, beam, and 
hold; and in cabin and on deck, in hull and in machinery, 
is as like those t vessels as a practicable steamboat of one- 
fiftieth of thelr tobnage can be. We cannot understand, 
however, why a river steamboat must be a strict copy of an 
ocean Goematip any more than why it should be modelled 
after Robinson Crusoe’s canoe. ‘o our mind, whatever 
best fulfils the purpose for which it is intended, is best ; 
and, gauged by this test, our Thames boats fall very far 
short of what they might be. 

The real difficulty in the way of improvement is not, 
however, a want of invention or combination, but the solid 
obstacle of an overgrown vested interest. To look for any 
reform to the existing companies, owning as they doa large 
amount of antiquated property which would be depreciated 
by competition, would perhaps unreasonable. Were 
they to start a single boat of a suitable class, the public 
would be at once clamouring for the general adoption of 
such boats ; and if the existing companies did not respond, 
others would soon be or 
It is in this very dread of innovation that a new organisa- 
tion would have the best assurance of success. Whether 
the present class of river steamboat property be profitable 
or no, is not so much to the purpose as whether that of a 
suitable class would not quickly become so. As long as 
the condition of the boats induces the public to seek, as far 
as possible, other means of conveyance, the development of 
the river traffic is checked. Whoever prefers an omnibus 
to the boat will of course remain ashore. But surely it 
were no difficult matter to make a boat which should be al- 
together preferable to an omnibus, in which case the public 
would seek the former from choice, and not, as now, from 
necessity alone. 

We have described on a previous occasion the class of 
boat which, in our opinion, would be best suited to the 
Thames traffic. With boats of the present length and 
width across paddle-boxes, let the draught of water be no 
more than 2 ft. or 30 in. ; let the hull be just a trifle wider, 
and the wheels a litte narrower than they now are. From 
the paddle-boxes, each way, let the deck be extended 
over the water to the full width of the boat amid- 
ships; drawing in gradually to the stem and stern. 
This deck need not be more than 2 ft. above the water, 
or 4 ft. above the bottom. For two-thirds or more of 


IRISH AGRICULTURAL STATISTICS. 


THE trar-General’s returns of the extent of land under 
and of live stock in Ireland in 1858, furnish exceedingly valuable 
facts, which we propose to epitomise and lay before our readers. 


nised to show them their error. | 


thousand. The ey meme Aap collected Li nanedbaatn, 
enumerators, selected from 

who have been found efficient agents for the purpose, The returns 
for 1858 are from district in Ireland, except a portion of 
Queen’s-town, county Cork, for which the returns for 1857 are 











































































































the whole length of the boat two longitudinal iron bulk- 
heads might be erected to the height of 12 ft. from 
the bottom, and at a distance of perhaps 9 ft. apart amid- | 
ships and 6 ft. at the ends. These would form the sides of | 
comfortable, elevated cabins, fore and aft, and would give | 
the hull all the stiffness requisite beyond that afforded by | 
its own plates. Along each outer side, two rows of seats 
could be arranged, and the roof of the cabins (in which | 
there might be also a skylight of rough glass) should be | 
extended as an awning over the whole width of the boat. | 


The sides of the cabins would have large windows; and as | _ 


the floor of the cabin might be raised a foot or so above 

the main deck, these windows would be just above the 

heads of passengers sitting outside. The engine would be | 
placed nearly as at present; but as the shaft and some 
portions of the machinery would be considerably above 
deck, the double cylinder oscillating engine, with both 
piston rods taking hold of the same crank pin, would afford 
the most convenient arrangement. Wheels of rather larger 
diameter than at present would be advantageous, in which 
case also the shaft would be raised still more. The steer- 
ing wheel should be amidships, and the captain would 
keep his look-out from a bridge a little above the cabin 
roof, a system of bells being adopted for signals to the | 
engine room instead of the present mode of bawling down 
the hatchway. 

Such a boat carrying the same number of passengers 
would be no longer, wider, or higher than the existing 
steamers, and would have less displacement. That the 
weight of all the passengers placed upon a single side 
would tip the boat is likely ; but we have never yet heard of 
a Thames steamboat tipping over, nor do we expect to even 
if projecting decks be adopted. If the public did not after 
a trial approve of the awnings along the sides of the cabins, 
to keep off the sun, rain, and smoke, the outer seats might 
be left uncovered ; the cabins in the meantime would be 
light, airy, and elegant saloons, instead of the submarine 
caves they now are. 

In cost or difficulty of construction or management such 
boats would labour under no disadvantage as compared with 
the usual plan. 

As much has been said of the failure of the Alliance 
steamer, which was built to initiate a general improvement 
in the steamers on the Clyde, it should be known that, from 
various faults in her construction, and in the arrangement 
of her machinery, her speed was much less than the slowest 
of the ordinary boats. We have understood that she was 
three hours in performing the trip between Glasgow and 
Greenock, a circumstance which, notwithstanding the gene- 
ral admiration of her fittings, precluded all chance of 
public patronage. The Alliance had a single central paddle- 
wheel, with a very restricted passage for the escape of the 
water aft, and the whole power of the boat was that only 
of about 50-horses, as developed by a pair of trunk engines. 
In other respects the boat was a favourite with the public, 
who would have been glad to patronise it. 

We should suppose that, in anticipation of the result of 
the opening of the Charing-cross Railway, which must 
take a considerable share of the river traffic, our steamboat 
companies would, in self-defence, turn their attention to 
some means of improvement. We are convinced that a 
strong opposition, having at command a fleet of staunch, 
swift, light, clean, and commodious steamers, with conve- 
nient meaus of access, would secure an almost unlimited 
traffic within a very short time. With the improvements 
now contemplated in the metropolis, the river traffic is 
likely to increase to many times its present extent; and 
whoever is first in the field, or rather on the water, with 
such accommodation as would be most acceptable to the 
public demand, will have the bast chance of securing the 
reward which sach an obvious improvement would deserve. 

























































































The returns relate to the total areas of the counties, comprising bog, | therefore emplayed. 
waste, water, roads and fences. The entire number of holdings The extent of land under crops in statute acres in each of the 
Ireland — from which returns are obtained—is nearly six hundred | provinces for the two last has been as follows :— 
y P , years 
LeINsTER. MUNSTER. ULSTER. Connavent, ag ? 
Acres, Acres, Acres. Acres, Acres, 
1857 225,826 199,634 96,795 38,301 ; 
Wetine 2c ce oe 1858 210,357 201,605 102,685 36,766 551,386 
- ad **__** | Decrease, 15,469 Increase, 1,975 Increase, 6,863 Decrease, 1,625 D 8,260 
1857 487,218 352,824 849,084 201,858 I 
Oats .. .. 1858 481,212 346,789 854,058 294,870 1,976,929 
=e __| Decrease, 6,006 Decrease, 6,035 Increase, 5,024 Increase, 3,012 Decrease, 4,005 
1857 98,572 73,562 24,501 14,573 ii, 
Barley 1858 94,554 63,506 19,052 13,609 190,721 
Decrease, 4,018 Decrease 10 046 Decrease, 5,539 Decrease, 964 Decrease, 20.567 
1857 6,567 2,210 6,809 5,788 21,874 
Bere and Rye.. 1858 5,422 1,812 5,117 4,138 16,489 
Decrease, 1,145 Decrease, 398 Decrease, 1,692 Decrease, 1,650 Decrease, 4,835 
6,967 630 6,499 490 13, 
Beans and Peas ad 5,646 376 6,418 441 12,876 
Decrease, 321 Decrease, 254 Decrease, 86 Decrease, “~ Decrease, 710 
1857 236,915 309,673 370,701 220,358 1,146,647 
Potatoes .. 1858 234,051 304,818 $83,783 237,404 1,160,066 
Decrease, 2,864 Decrease, 4,853 Increase 18,082 Increase, 8,046 Increase, 13,400 
(1857 103,743 115,003 92,446 88,765 850,047 
Turnips .. + 11858 103,485 112,524 84,899 36,969 337,877 
Decrease, 258 Decrease, 2,569 Decrease, 7,547 Decrease. 1,769 Decrease, 12,170 
9,719 6,332 4,354 1,224 21 620 
Maugold Wurzel and § 1857 "aes y 4 ° Y 
a. te 14,363 8,676 5,565 1,421 30,027 
Increase, 4,646 Increase, 2,344 Increase, 1,211 Increase, _ 197 Increase, 8,898 
1857 7,430 9,884 7,843 6,324 30,011 
Cabbage .. éi { i858 7,805 10,793 8,985 6,524 83,107 
Increase, 375 Increase, 909 Increase, 1,612 Increase, 200 Increase, 3,006 
; 6,120 7,205 6,722 1,824 21,629 
Carrots, Parsnips and ¢ 1857 ” , if : 
other green crops . 11858 6,786 6,768 ve = — 
ee Increase, _ 616 Increase, 1,478 Decrease, 200 Increase, 197 Increase, 8,398 
1857 9,587 7,209 8,396 9,458 34,740 
Vetches and Rape .. 4 i953 | , 8,963 7,120 7,587 9, 88,441 
ae aes _ | Decrease, 651 —_| Decrease, 179 x Decrease, 859 Increase, 390 Decrease, 1,200 
1857 1,833 2,831 90.634 2,423 97,721 
Flax .. ‘i {isss 1,502 1,782 86,268 1,983 91,556 
__| Decrease, 331 Decrease, 1,049 _| Decrease, 4,346 __| Decrease, 440 __| Decrease, _6,168__ 
eae 1857 507,363 1 404,903 306,740 150,886 1,369,892 
Meadow and Clover 4 j258 526,802 418,372 321,857 | 157,647 1,424,578 
Increase, 19,439 Increase, 13,469 Increase 15,117 Increase, 6,661 Increase, 54,686 
Total t a " 1,706,860 1,492,130 1,870,004 790,033 5,859,117 
Som wel 6 143016 iano 74 sooo 688,402 
=: _ ; Decrease, 5,987 Decrease, 5,214 Increase 22.640 Increase, 11,936 Increase, 23,375 
a a 7, 7 | 22,402 : 551 37,10 
Fallow or uncropped ¢ 1857 27,766 12,402 9,200 y, , 
aia C { 1858 22,765 10,242 6,711 6,219 44,987 
Decrease, 5,001 Decrease, 2,250 Decrease, 2,589 Decrease, 2,332 Decrease, 12,172 




















Total Extent, in Statute Acres, of Cera and Green Crops from 1855 to 1858, inclusive. 













































































or el ae oe | Ye lo 2: Die A lee ane 
lal alelula] ¢ |] ¢ lel gp lei i 
g P| & 3 2a a: 3 E & | °e a5 3 3 
- E Piri a 3 ai] 3 i 
[oy 
| - | 45/5 a 
enna | 
Acres. | Acres. Acres. Acres. | Acres. | Acres. Acres. Acres. | Acres, Acres. Acres. | Acres, Acres. 
1855 .. 445,775 | 2,118,858 | 226,629 | 22,817 | 18,485 | 982,301 | 366,953 | 22,567 | 24,121 | 19,042 | 29,406 | 97,075) 1,314,807 
1856 .. 529,050 | 2,037,437 | 182,796 | 19,801 | 16,034 | 1,104,704 | 354,451 | 22,201 | 27,968 | 20,734 | 29,183 | 106,311) 1,302,787 
1857 .. 559,646 1,980,934 211,288 21,374 | 13,586 | 1,146,647 350,047 21,629 | 30,011 21,602 34,740 | 97,721 1,369,892 
1858 .. 551,386 | 1,976,920 | 190,721 | 16,489 | 12,876 | 1,160,056 | 337,877 | 30,027 | 33,107 | 23,450 | 33,441 | 91,565 1,424,578 
TEA St a decaedhidahen te ecco) Fh & Bin soon ever 
ABSTRACT OF CEREAL CROPS. | ABSTRACT OF GREEN CROPS. 
1857. | 1858. Increase. | Decrease. | 1857 1858. | Increase. | Decrease. 
Acres. | Acres. Acres, Acres. || Acres. Acres, Acres. Acres. 
Wheat .. 559,646 | 551,386 _ 8,260 } Potatoes «+ 1,146,647 | 1,160,056 13,409 
Nts dd sae 1,980,934 | 1,976,929 a 4,005 |}Turnips.. .. «+ + .. 350,047 337,877 = 12,170 
DOR. 56. 26 os 211,288; 190,721 _ 20,567 Mangold Wurzeland Beetroot 21,629 30,027 8,308 — 
Bere and Rye .. 21,374; 16,489 ite 4,885 ||Cabbage .. .. «. »» o 30,011 33,107 3,096 ~- 
Beans and Peas .. 18,586 12,876 _ 710 ~—‘|| Carrots, Parsnips, and sagged | 21.602 23.450 1,848 ie 
| a Green baw) ee 00 es ’ v ’ 
Total .. 2,786,828! 2,748,401 | 9 — 38,427 || Vetches and Rape .. +. 34,740 33,441 _ 1,299 
Decrease on Cereal lita aia Total . 1,604,676} 1,617,968 | 26,751 | 13,460 
Crops, in 1858 .. + 38,427 Acres. : — : 
Increase on Green «+ 13,282 Acres. 


Crops, in 1858..3 ** 








The tendency to lessen the extent of cereal crops and to increase that of green crops and pasturage is also borne out by a 


corresponding increase in the number and value of Live Stock, as evident from the following tables :— 





Tora Numser of Live Sroc« in each Year, from 1855 to 1858, 











inclusive. 
No. of | No. of No. of No. of 
| Horses.) Cattle. Sheep. 8. 
1855.. 556,287 | 3,564,400 | 3,602,342 1,177,605 
1856. 573,408 | 3,587,858 | 3,694,294 | 918,525 
1857.. 599,782 | 3,620,954 | 3,452,252 | 1,255,186 
1858. 610,717 | 3,661,594 | 3,487,785 | 1,102,812 | 
Snanenes or Becntens Seem)! oiete| 720s 114,557 | 285,207 
Increase Increase. | Decrease. | Increase, 








| 
! 
| 
} 
| 
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Tora. Vauue of Live Stock in each Year from 1855 to 1858, cal- 
culated according to the Rates assumed by the Census Commis 
sioners of i841, viz.:—For Horses, £8 each; Cattle, £6 10s 
Sheep, 22s.; and Pigs, 25s. each :— 














| Horses. | Cattle. | Sheep. | Pigs. Total. 
1855 4,450,296 223,168,600 |£3,962,576| 21,472,006] £33,053,478 
1866 4,587,264) 23,321,077 | 4,063,723) 1,148,156] 33,120,290 
1857 ..| 4,798,256] 23,536,201 | 3,797,477] 1,568,982] 38,700,916 
1868 ..| 4,885,736] 23,800,361 | 3,836,563) 1,753,515] 34,276,175 
yee tel 
crease in value 
Sosa te 435,440) £631,761 | £126,013) £281,509) 61,223,607 
1858 Increase. | Increase. | D I 

















The state of Irish farming is not yet quite satisfactory, as the 
Registrar-General is still in frequent receipt of communications from 
various quarters complaining of the wide prevalence of noxious 
weeds, which are allowed by slovenly farmers to waft their seeds on 
to the better cultivated lands of neighbouring farmers, and thus to 


negative their efforts. A general desire is expressed for some 
legislative enactment to put down this evil. Though such a law 
would be new to the United Kingdom, we imagine, enactments for 
this purpose are in force in some of our col and in parts of 
Europe. 








Tse Crock At WEsTMiNsTER PALAce.—From a return ordered 
by the House of Commons it appears that*the probable cost of the 
clock at the New Palace, Westminster, dials, illuminating, bells, and 
expenses connected with the clock and bells, will be £20,807 17s. 7d. 
There is also an estimate to the extent of £1,750 for a further 
amount to be required. In a report from Mr. E. B. Denison, dated 
April 11, that gentleman says the clock is ready to be fixed as soon 
as the place is cleared of bricklayers, which he understands will be 
in a few days. If so, the clock will be going and showing the time 
on all the dials before the meeting of the new Parliament. Mr. Deni- 
son cannot say when the clock will be able to strike the hours and 
—, but it ought not to be long after the going part is at 
wor 





New Gun Facrory at Wootwicu.—The foundation for pare = | 
the extensive branch of the Armstrong gun factory in Wool 
Arsenal is compl and the footing of the building commenced. 
Lasourers wx Foreign Counrrits.—The Gazette contains & 
notice from the Foreign-office, reiterating an intimation given on the 
1ith of July, 1856, warning all ns who acce; ts for 
employment ~ fo’ countries Fy ay A E Way] 
engineers, stokers, and firemen, or in any 0' they 
ae ant considered by Government to be cetitied to relief as dis- 
tressed British subjects, or to be sent back to d at the 
relief in such 


ublic ex ; and such persons are warned 
Bonsuls broad have received orders not to 
cases. 
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INSTITUTION OF ENGINEERS IN SCOTLAND. 
Ow the evening of Thursday, 28th ult.,’ the dinner of 
the above association took in GI —Dr. W. J. Macquorn 
Rankine, President of the Society, in the chair, and Walter Neilson, 
Esq, President elect, acting as croupier. 

After an excellent dinner and the usual loyal toasts— 

The chairman proposed the “ Army and Navy.” In proposing the 
toast, he referred to the fact that in former ‘des there existed no 
distinction between military and civil engineering, both branches 
being practised by the same individuals. It was worth remarking 
that the great military commanders of antiquity were engineers—a 
circumstance to which, in a great measure, their success and skill as 
soldiers was owing. 3 ulius Cesar was a consummate engineer, as 
would be seen from his ‘“‘ Commentaries,” a great portion of which 
he devoted to the description of the engineering works erected by 
himself. In the middle ages numerous instances of a similar thing 
were to be met with; Leonardo da Vinci was a skilful engineer, as 
also was Michael Angelo, and Benvenuto Cellini was a military 
engineer of the highest merit. In modern times, however, owing to 
the division of labour, and to the cultivation of the arts of peace, 
civil and military engineering were generally regarded as distinct 
professions, but there was, nevertheless, a strong connection between 
them; and he was glad to see that recently the intimacy between 
both was beginning to be recognised again. Civil and mechanical 
engineers of the highest eminence had lately conferred the greatest 
benefit upon the military art - 5 their improvement of implements of 
war, such as those introduced by Whitworth and Sir W. Armstrong, 
which had brought the art to a degree of perfection never attained 
before. For this reason civil and mechanical engineers should look 
upon those who professed the military art with interest and 
sympathy. Then as regards the navy, he need scarcely remind them 
of their intimate connection with that branch of the service, since 
they must all be aware that the success of our fleets must depend on 
the construction of swift and strong ships, and the machinery for 
their propulsion. Butit was not alone as engineers that they should 
regard the army and navy with interest, for they were bound as 
citizens to do so also, and more especially at the present time. 

The Chairman then proposed the toast of the evening—“ The In- 
stitution of Engineers in Scotland,” and in doing so traced the 
origin of the society from 1857, and its useful career up to the 
present time. There existed in Britain for several years many 
societies for the prosecution and practical application of science, the 
first of which was the Royal Society, founded in the time of 
Charles Il. The necessity of special societies for the cultivation 
of the various branches of knowledge, however, was in the course 
of time felt, and then arose the Astronomical, Geographical, Che- 
mical, and Botanical Societies, the — Society of Edinburgh, and 
a great many others. Subsequently there sprang up a class of so- 
cieties not intended so much as those he had mentioned for the dis- 
covery of the first principles of science, as for the practical applica- 
tion of it; and the first of this class was the Society of Arts, from 
which had sprung many smaller branches, such as the institutions 
of “civil” of “mechanical” and of “ mining” engineers, The In- 
stitution of Mechanical Engineers were in the habit of holding 
their meetings in different parts of the kingdom, and their presence 
in Glasgow two years ago suggested the idea that a society with 
similar objects would be of service to a great engineering poe f com- 
mercial city like Glasgow, and accordingly the present Institution 
of Engineers was formed. As they were all aware, its first meeting, 
though not so numerous as those which took place since, was per- 
fectly ful; its subsequent meetings were attended by the most 
eminent men in the profession, many of whom had contributed valu- 
able papers, and at the close of the session it was able to publish a 
volume of Transactions that had very widely extended its repu- 
tation—and he was happy to say that during the session fol- 
lowing, which had just expired, the interest taken in the papers and 
discussions by the members was becoming greater. He believed, too, 
that he might safely say that their labours as a society had already 
effected considerable advancement in practical engineering, especially 
in the p motion of economy of fuel and safety in steam machinery, 
the improvement of marine propellers, &c. The object of the society 
was the interchange of knowledge and ideas between the members. 
There could be no doubt that the knowledge which a man acquired 
by study or practical experience was his own exclusive property ; 
but it was the aim of the society to induce him to exchange that 
property with his fellow-members, who in return would give him 
their knowledge and experience. And in the carrying out of this 
laudable aim, the attainment of which would be attended by so many 
useful results, he hoped the members would exert themselves, vee 4 
one contributing as much information as he possibly could for the 
benefit of the rest. Dr. Rankine concluded by gored the toast, 
coupled with the health of the croupier, Mr. W. Neilson, to whose 
indefatigable and unremitting labours the society owed much of its 
success, 

Mr. Johnstone, C.E., proposed the “Institution of Mechanical 
geal coupled with the name of Mr. Allan, who returned his 
thanks. 

Mr. M‘Onie proposed the “ University, Philosophical, and other 
Scientific Societies of Glasgow,” coupled with the health of Pro- 
fessor Thomson. Those who were concerned in getting up the 
Institution of Engineers in Scotland were very much indebted to the 
Philosophical Society, which had cordially lent them a helping hand 
when they were endeavouring to organise the institution. To Pro- 
fessor Thomson, the then president of the Philosophical Society, they 
owed many thanks for his courtesy towards them, as well as for his 
valuable scientific contributions. 

Professor William Thomson responded. He said that all the 
societies included in the toast had for their object the promotion of 
the welfare of mankind, and the advancement of the intellectual 
ao and the moral well-being of the community. Although the 

Philosophical Society turned their attention more or less towards 
engineering, their meetings did not afford scope enough for a 
thorough consideration of the subject, such as practical men would 
desire, and the want of some society specially intended for the 
discussion of topics interesting to engineers had long been a subject 
of regret. The Institution of Engineers in Scotland was therefore 
felt to be of immense advantage, not only to engineers themselves, 
but to the Philosophical Society, who, though debarred from 
devoting their attention so fully to engineering as the profession 
could wish, were always anxious to have the experience and 
opinions of practical men laid before them; and as the meetings of 
the two societies did not interfere with each other, he hoped that the 
members of the Institution of Engineers would frequently attend the 
other society, to whom a resume of their discussions would be at all 
times most acceptable. Professor Thomson concluded by stating 
that the establishment of societies like the Institution of Engineers 
was the best means of getting rid of the jealousy that unfortu- 
nately existed between the manufacturers in the metropolis and those 
in the provinces, for they would conduce to the great object of 
getting localities to work together, teaching each to show what it 
could do without fear of comparison. 

Mr. Neilson gave the “Institution of Civil Engineers in London,” 
coupled with the name of Mr. Robson, who replied. 

r. David Smith, in proposing ‘The Steam Navigation Interests 
of the Country,” alluded to the importance of the institute bringing 
the whole of its talent to bear upon whatever might have for its ob- 
ject the improvement of steam navigation. 

Mr. Neil Robson said, the toast which has been set down for me 
to propose is the “Iron Interests of Scotland.” ‘This, as all will 
admit who know anything of it, is now a most important interest, 
whether viewed as affecting the landed interest, the manufacturing 
interest, or the national interest. In Scotland there are at this 
moment twenty-nine ironworks, having amongst them 135 furnaces 
in blast, each producing on an —- 7,300 tons of pig irona year, 
or in all about one million tons; and if we take this at 50s. per ton, 
which is nearly the price at the works, we have two millions and a 
half sterling as the present annual value of the iron made in Scotland. 
Owing to the present depressed state of the trade I am afraid that 








i ongst our 
ulation in the mere production of the raw material, and 
that altoge exclusive of the wages paid in manufacturing it into 
and malleable iron. It is not very easy, without some 
landmark’ to’ compare with, to realise to one’s mind the great pro- 
gress of our iron manufacture within the last 30 years, i = 
the districts connected with Glasgow, where the increase has 
the greatest.. When I began my professional pe 34 years 
ago, there were only five or six ironworks in all Scotland, having 
amongst them no more than 16 furnaces; and now the numbers are 
as I have a you. But that does not show all the increase, 
for by the hot blast and other improvements, one furnace now pro- 
duces as much pig iron as three formerly did. I think I have now 
said enough to prove the importance of this interest; and see- 
ing here to-night the worthy manager of Dalmellington Ironworks, 
Mr. Hunter, from the classic banks of the Doon, I shall, with your 
permission, couple his name with my toast. 
The toast was duly honoured, and Mr. Hunter replied. 
Several other toasts were drunk, including the health of the Pre- 
sident; and the company having spent a most agreeable and social 
evening, separated. 





AMERICAN PATENT LAWS. 


WE condense ‘the following particulars of the patent laws of the 
United States from the Scientific American :— 
SALE OF INVENTIONS PRIOR TO THE ISSUE OF PATENTS. 

The question is often asked, ‘Can an invention be publicly used 
previous to the application for a patent, without invalidating the 
claim after the letters patent are issued?” We answer, yes. By the 

rovision of the act of 1839, it is decreed that ‘no patent shall be 
invalid by reason of such purchase, sale, or use, prior to the appli- 
cation for a patent as aforesaid, except on proof of abandonment of 
such invention to the public, or that such purchase, sale, or prior 
use has been for more than two years prior to such application for a 
patent.” 

Inventors, however, should carefully avoid reposing too much 
confidence in this provision, as the same section of the law thus 
cited provides that ‘every. person or corporation who has or shall 
have purchased or constructed any newly-invented machine, manu- 
facture, or composition of matter, = to the application by the in- 
ventor or discoverer for a patent, shall be held to possess the right to 
use, and vend to others to be used, tke specitic machine, manufac- 
ture, or composition of matter so made or purchased, without lia- 
bility therefore to the inventor or any other person interested in such 
invention.” 

NATURE OF A CAVEAT. 

A caveat is a confidential communication made to the Patent 
Office, and is, therefore, filled with its secret archives. The privi- 
lege secured under a caveat is, that it entitles the caveator to receive 
notice, for a period of one year, of any sy poe for a patent sub- 
sequently filed, and which is adjudged to novel, and is likely to 
interfere with the invention described in the caveat ; and the caveator 
is then required to complete his application for a patent within three 
months from the date of said notice. Caveat papers should be pre- 
pared with great care. The Government fee is 20 dols., and this 
sum applies when the application is made for a patent. 

Caveat papers cannot be withdrawn from the Patent Office after 
they are filed, but additions may be made thereto, by sending them 
to the office; and the privilege enjoyed under a caveat may be re- 
newed at the end of the year by the payment of a fee of 20 dols.; 
and no money is ever returned on caveats, applications for designs, 
or re-issues. 

THE INVENTOR MUST APPLY FOR THE PATENT. 

It is necessary, in all cases, that an application for a patent should 
be made in the name of the inventor. Canadians, and other foreign 
inventors, have err ly supposed that by transferring their full 
rights to an American citizen, preliminary to an application, they 
could thereby obtain the patent for the same small fee as is required 
of acitizen. There is not a lawyer either in England or America, 
from the Lord Chief Justice downwards, competent to prepare a 
transfer that can convey to another the — to legally execute 
papers on an ——— for a patent. In all cases the applicant 
must swear to his invention, and also as to whether he is a citizen or 
a foreigner. This is a perpetual bar to the conveyance of any such 
right. 





RIGHTS OF MINORS. 

A minor can take a patent in his own name, but it is subject to 
the control of one of his parents or his legal guardian, the same as 
any other property that may come into his possession ; and when an 
assignment of an invention or patent is made by a minor, the con- 
sent of the parent or guardian should be duly inscribed upon the 
deed of transfer. 

Women can also apply for and obtain patents upon the same terms 
as the sterner sex. 


CURIOUS QUESTION ABOUT OWNERSHIP IN PATENTS. 

Many employers think themselves entitled to all inventions made 
by persons in their service. This is not so, unless there is a stipula- 
tion to that effect; and it is high time that employers should 
abandon such unjust pretensions. No inventor need fear of thus 
losing his right, unless it can be proved that he was employed ex- 
»ressly to bring out such invention for the benefit of his employer. 
This fact may or may not apply to an invention made by a slave; 
his status is, we understand, about to be legally determined. 


PATENT FEES. 

When a machine or invention is made by two parties, one being a 
citizen of the United States and the other a subject of some foreign 
country, that amount of Government fee will be demanded which 
would be required in case both were foreigners; for instance, if one 
is a citizen of the United States, and the other a subject of the 
British Crown, the whole fee would be 500 dols. To all other 
foreigners the fee is 300 dols.; while to a citizen of the United 
States, or to an alien who has resided in this country for one year 
next preceding the date of his application, and has within that time 
made oath of his intention to become a citizen, the fee is only 30 dols. 
In case of rejection, followed by withdrawal, two-thirds of the above 
fees are always returned. 

ASSIGNMENTS. 

An inventor may sell and assign all his right, title, and interest in 
an invention prior to the application for a patent, or subsequently, 
as desired. But no assignment can convey to the purchaser the 
right to apply for the patent in his own name. The petition, draw- 
ings, and specifications must be signed by the inventor, and no 
attorney or other substitute will answer, except in case of death, 
when the heir or administrator may sign. 

When it appears to the Commissioner that a full assignment of 
the invention has been made prior to the application, he will issue 
the patent to the purchaser as assignee of the inventor. 

There are three classes of assignments that must be recorded at 
the Patent Office within three months from their date, in order to 
ensure their validity against subsequent purchasers without notice. 
These are, first, an assignment of the entire patent ; second, an un- 
divided portion of a patent; third, the sale of an exclusive right, 
under a patent, for a particular territory. Illustration:—If A, 
having already sold a patent to B, turns knave and makes a second 
sale of the same property to C, who records it (B having omitted 
to place his assignment on record within three months, and C having 
no knowledge of the sale to B), then the assignment to C will be 
held valid, and that to B becomes null; B’s only remedy being asuit 
for fraud against A. 

We are very frequently asked the following question: “A, B, and 
C each own an Undivided third-interest in a certain patent. Can 
A proceed to manufacture and sell the patented article whenever he 
chooses, without the consent or without accounting to B and C as 
to the proceeds ?” ° 





- In answer we say, that A can proceed, without consent, to manu- 
facture and sell the patented article whenever he 

B and‘C can procure an order from the court A to 
bonds that: he will account for profits and set apart a third 
thereof to} each under the direction of the court, is a question as yet 
undecided. 

If an assignment of the invention is made at the time of the 
application, and the case is rejected after examination, and the in- 
ventor or his attorpey afterward succeeds in securing the issue of 
the patent, by ap or otherwise, this issue does not, as some have 
supposed, render the transfer invalid. The same remark also 
to a case which may have been withdrawn and re-submitted and 
patented under a new application. 

It should be borne in mind, however, that the Letters Patent can- 
not issue to the assignee for only a moiety or part of the invention. 
Neither can the Letters Patent issue to assignees in cases where an 
inequality of interest exists; for instance, where one party has one- 
fourth and the other has three-fourths. To secure.the issue of the 
patent to an assignee or assignees, he must hold the full and undi- 
vided right to the same. 

STAMPING PATENTED ARTICLES. 

It is customary, but not compulsory by any existing law, that 
patentees eee awe their names stamped or engraved on the 
patented articles offered for sale; but the patentee is — by law 
to conspicuously stamp or engrave the precise date on which the pa- 
tent was issued, upon each article. The penalty of a non-com 
with this rule is 100 dols. for each violation of the law, and a viola- 
tion occurs as often as a machine is manufactured or sold. The 
same penalty is enforced against any person who marks the word 
“patented ” upon a machine or other article for which no patent has 
ever been granted. This is one of the few forms of falsehood for 
which our truth-loving legislators have provided a pecuniary punish- 
ment. But pending the issue of a patent to an applicant, the latter 
may mark the words “patent applied for” upon his machine or 
other article, and affix his name thereto, if he chooses. 


QUESTIONS ABOUT THE USE OF PATENTED INVENTIONS. 

It seems to be a disputed question with many persons, whether a 
agona for an invention prevents a man from imitating it, merely for 
is own private use, so long as he does not sell it. e answer, it 
certainly does. A patent is an exclusive privilege, granting to the 
patentee, for the term of fourteen years, the right to make, vend, and 
use, and to sell to others the same rights and privileges; therefore 
no one has any right to use a machine on his own individual account. 
If this were not so, many patents would be entirely worthless, such as 
those for bridges and other structures or machines, which could be 
used by corporations, manufactories, &c., and the whole catalogue 

of manufacturing processes would thus become of no value. 


CAN A PATENT BE ATTACHED ? 

This is an important question. It is contended by some that, as & 
patent is granted to a person specified in the instrument for his owM 
exclusive use and benefit, no court or power of Government cal 
deprive him of it unless he assigns it, and without his assignment the 
mere possession of the document is as so much waste paper. Lawyers 
engaged in ordinary civil suits have confused this subject very much 
for want of proper knowledge on this subject. Some years since we 
took the advice of an eminent counsel on patents, resident in this 
city, who gave it as his opinion that, by a proper process of law, a 
patent can be attached and sold like other property. Curtis, in his 
able work on patents, referring to the same subject, a :—“ The 
interest in a patent may also be assigned by operation of law, in case 
of the bankruptcy of the patentee, as well as by his voluntary 
assignment. There is no question that a patent already obtained 
passes to the assignees in bankruptcy.” 

REJECTED APPLICATIONS. 

When papers are unskilfully prepared, or when an invention is 
found to fore been wholly or in part anticipated, the Commissioner 
of Patents is compelled to reject the application. The applicant is 
notified of the rejection by an official Tetter, which cites briefly the 
reasons—in one case, requiring a better specification and drawing, or, 
in the other, referring him to other similar inventions, either 
patented, rejected, or otherwise known. 

THE BOARD OF APPEALS. 

An applicant for a patent, if his case is rejected, is entitled to a 
re-examination and a —— before the examining officer; and, if 
again rejected, he may appeal to the Commissioner of Patents. The 
latter then calls to his assistance the Board of —« body 
composed of three examining officers—who give a hearing, review 
the case, receive arguments, and then report to the Commissioner 
their views as to the propriety of granting the applicant’s petition. 
The Commissioner awards a patent or finally rejects the case, in 
accordance, generally, with the report of the Board, and here the 
jurisdiction of the Patent Office terminates. 


APPEALS TO THE UNITED STATES COURT. 

When the applicant is dissatisfied with the final decision of the 
Commissioner af Patents, he may petition for an appeal to any judge 
of the United States Court in the district of Columbia. A govern- 
ment fee of 25 dols. is required to be paid. The applicant files 
his reasons of appeal; the Commissioner answers them and produces 
all the papers before the judge; the latter hears argument, pro and 
con., and renders a decision, setting aside or confirming the ruling of 
the Commissioner. 

PRIORITY OF INVENTION. 

The fact that a patent has been granted is not full evidence that 
the patentee was the first inventor. If another individual comes 
forward, applies for a patent, and proves that he invented the thing 
prior to the invention thereof by the existing patentee, then the 
Commissioner of Patents will issuea grant to the second applicant. 
Two patents will thus exist for the same invention, the first of which, 
if not voluntarily abandoned by the holder, will, by due process of 
law, be adjudged invalid. 

INTERFERENCE. 

Where two different persons simultaneously apply for a patent for 
the same invention, or when a second inventor asks a patent for a 
thing already patented by another, the Commissioner of Patents will, 
either on his own volition or on request of the applicant, declare that 
interference exists; whereupon the Commissioner issues a notice to 
all the parties concerned, calling upon them to produce testimony, 
within a specified time, as to their respective dates of invention. This 
is done by witnesses, examined on behalf of the parties before any 
judge, justice, or other officer qualitied to administer oaths. The 
opposing party has the right to appear and cross-examine the wit- 
nesses in person or by counsel. The Commissioner awards the patent 
to whoever proves priority of invention. 

In determining priority of invention, a variety of points are often 
to be taken into consideration. If the invention was experimentally 
shown at a prior date, but abandoned, such fact will not be conclusive 
proof of priority against a subsequent applicant who has gone 
steadily forward, and brought the invention into useful operation. 
Nor will the mere suggestion of the thing at a prior date, nor the 
mere drawing of the same upon paper, always be received as conclu- 
sive evidence of priority. 

ABANDONMENT. 

After the expiration of two years from the date of a patent, it is 
then too late for a subsequent — to come forward, and, 
proving priority, receive a patent. In such cases the Commissioner 
of Patents holds that the prior inventor, by permitting the public 
exposure for two years, at the Patent Office, of a model and draw- 
ings of the invention, without setting up any claim to the invention, 
has virtually abandoned the improvement, and is not entitled to the 
protection of the law. 

: ANNULLING OF PATENTS. 

The Commissioner of Patents has no power to annul an existing 
patent., He can order an interference to be declared between an 
existing patent and a pending application for a patent for the same 
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party. ; 
4 2¢° RE-ISSUEs. 

The Patent Office.is sometimes more averse to the first granting 
of a patent with'arbroad:claim than it is to allow the inventor to 
increase his claim by a re-issue. It also sometimes’ happens, after 
the: first issuevof:a patent, that the claim is not'as broad as the 
inventor was entitled to; or it hap; that an infringer, by some 
peculiar quibble, renders it doubtful whether, from: the wordir 
of the original claim, the patent would be fully established on a tri 
at law. : To meet such cases, as well as to correct any mistakes that 
may appear in a patent, the law provides for a reissue of the docu- 
ment, with a new specification, new drawings, new claims, &c. It 

quite common for the holders of valuable patents when 
infringed, to obtain a reissue before a suit is brought, with claims so 
worded as squarely to meet the infringer. In other cases where 
parties are using an invention without infringing, because not then 
covered by the claim of the patent, it is a practice to have the grant 
reissued, with a claim that will render any further use an infringe- 
ment, In such cases the users are generally willing to pay the 
patentee liberally rather than stand asuitatlaw. = 

Again: where the manufacture of a particular device is intended 
to be commenced, a reissue is sometimes obtained as a measure of 
intimidation. , 

The owner or assignee of a patent has the same right to apply for 
and obtain a reissue as the original patentee. The Government fee, 
payable on applying for a reissue, is 15 dols. 


USING PATENTED DEVICES AFTER EXTENSION. 

The benefit of an extended patent inures solely to the original 
inventor and patentee, or to his legal representatives. An assignee 
for the first term of the patent only, cannot exercise any right or in- 
terest under the extended patent. This question has been determined 
by a decision of the U.S. Supreme Court. Assignees, however, who 
were using patented machines at the time of the extension, still 
possess the right to use the same specitic machines under the ex- 
tended term of the patent, but this right does not cover the manu- 
facture of new machines, or their sale to other persons. 

The language of the law upon this point is as follows :—“ And the 
benefit of such renewal shall extend to assignees and grantees of the 
right to use the thing patented to the extent of their respective in- 
terests therein.” This clause obviously permits only the using of the 
invention according to the interest in it, which is the machine and 
nothing more. 


RIGHTS OF CITIZENS WHO HAVE REMOVED FROM THE UNITED 
STATES. 


It not unfrequently happens that natives of the United States re- 
move to the adjoining provinces, and remain there without taking 
any legal measures to Sensver their former political connection. 
Sometimes inventors have applied to us to know what rights they 
arses under such circumstances. The following opinion from the 

nited States Attorney-General will enable all to decide for them- 
selves how far removal has affected their citizenship. He says:— 

“ There is no statute or other law of the United States which pre- 
vents either a native or a naturalised citizen from severing his 

litical connection with the Government, if he see proper to do so, 
in time of peace, and for a purpose not directly injurious to the in- 
terests of the country. There is no mode of renunciation prescribed. 
In my opinion, if he emigrates, carries his family and effects with 
him, manifests a plain intention not to return, takes up his perma- 
nent residence abroad, and assumes the obligation of a subject to a 
foreign Government, this would imply a dissolution of his previous 
relations with the United States, and I do not think we could or 
would afterward claim from him any of the duties of a citizen.” 


THE ATLANTIC TELEGRAPH BY SCOTLAND, 
ICELAND, AND GREENLAND. 


Tue letters which appeared in Tne Enarveer, on the 8th and 15th 
instant, on this subject, have been inserted in the Scottish Press, with 
the following marks appended :— 


“ We think these statements show the utter groundlessness of arfy 
fear as to the supposed Arctic dangers, and irrefragably establish the 
very great —— of the line by Scotland, Iceland, and Green- 
land, on all essential points. There can be no doubt that from its 
being subdivided into such short parts as those above mentioned— 
these — very much shorter than those of any other line devised 
or devisable across the Atlantic—its adoption would necessarily 
secure the greatest amount of ease, speed, cheapness, and certainty 
of success, both in laying down the cable, and in working the wire. 
And should any injury happen in the course of time to any of its 
parts, it could be a speedily, and cheaply remedied. These ad- 
vantages are certai all that could be desired in an Atlantic 
telegraph, and could be afforded by no other line, if indeed any 
other line could be found to work at all, a result, in the present 
state of submarine telegraphy, prophesied by one of the most eminent 
of electricians, Mr. Shaffner, of America. By selecting the following 
landing places, the distances on this line would be as follows :— 
From Cape Wrath to Cape Reikioness, Iceland, 710 British miles ; 
thence to Cape Farewell, Greenland, 736 miles; thence to Cape 
Bona Vista, Newfoundland, 750 miles; in all, 2,196 miles. Landing 
in Labrador, the length of the last division, and the total length, 
would be 150 miles less. The continuous stretch from Valentia to 
St. John’s, it will be recollected, is 1,930 miles. 

“We may mention that in Johnston’s Physical Atlas the depth of 
the water about half way between Scotland and Iceland is set down 
as being from 1,100 ft. to 1,300 ft. The submersion involved in this 
part of the line, therefore, is anything but deep. There is no state- 
ment made as to the depth between Iceland and Cape Farewell, nor 
between Cape Farewell and America, but there is every reason for 
believing that it is a good deal deeper on the American than on the 
European side, probably about two miles, and at any rate of amply 
sufficient depth to prevent any danger from Arctic ice. And from 
the great height of the coast at Cape Farewell, it must be inferred 
that the water there is very deep, and it will thus enable us to land 
the cable there under the best conditions for its safety. But, in 
order to obtain exact knowledge as to landing places and depths, a 
survey and soundings would be necessary ; and there is every reason 
for holding that their results, like every other fact and argument 
bearing on the matter, will confirm most clearly and conclusively 
the altogether unapproachable superiority of the north line. The 
next best line would be by the north of Scotland in a direct course 
to Greenland, taking advantage of the isles by the way, but the 
continuous sea lengths are much longer ~ this route than by Ice- 
land, and on that account must prove fatal to its pretensions. We 
must have the shortest distances, and this the Icelandic route 
alone supplies, and we have no doubt that by this route we may 
have a working telegraph to America any day we please, the means 
being entirely within our power. There can be no room for doubt 
that a cable, similar to those now used in the Mediterranean, would 
be perfectly operative through individual subdivisions so short as 
those of which this line is composed ; and this of itself implies the 
success of the whole line.” 





SOUTH WALES INSTITUTE OF ENGINEERS. 


A QUARTERLY meeting of the institute was held at the Town-hall, 
Newport, on Tuesday the 26th ult., Ebenezer Rogers, Esq., Aber- 
carne, president of the society, in the chair. Among other prelimi- 
nary business it was resolved that the number of members of council 
be increased from twelve to eighteen, and several gentlemen were 
nominated for election at the next quarterly meeting. 

The adjourned discussion on papers read at previous meetings, on 








the combustion of coal, by Messrs. Fryer, Bristol; Cox, Caerleon ; 
and Clarke, Aberdare, was then commenced by Mr. Cox, who took 
exception to some theories advanced in Mr. Fryer’s paper, especially 
with to the combustion of carbon, oxy, and. hy in 
— Neen: seen tealight ae a ments 
ofthe Government engineers with regard to the comparative 

ualities of steam’coals from the North of England and South 

ales had been conducted. 

Mr. Fryer replied in explanation of the —— in his paper, com- 
mented upon, and referred to the considerable diminution of heating 
ta occasioned by the formation of vapour of water under steam 

ilers in certain cases. 

Mr. Brough, Government inspector of mines, remarked that the 
volume of nitrogen given out by some coals was a matter for serious 
consideration, as it materially affected the heating power ; and as it 
was given out by all coals of a bituminous character, would in a 
great measure account for the inferiority of many kinds of north 
comatey coal, when compared with the smokeless coals of South 

es. 

Mr. Roper commented on the paper contributed by Mr. Cox, ex- 
pressing an opinion that he had under-estimated the value of hyro- 
gen as an element of combustion. 

The discussion was terminated by the following very able sum- 
ming up on the part of the president :— 

The papers now discussed differed very little as to the general 
theory and laws of combustion, but each of the authors had taken the 
view of the subject from their own stand point, and naturally regarded 
that most which had most interested them: the discussion of subjects 
like this in detail, from different points of view, is one of the objects 
of this institute, and a most effective method of leading to improve- 
ment and further discoveries. 

Mr. Fryer, whose paper introduced the subject, had given interest- 
ing information on the comparative value of fuels; and had more 
especially directed attention to coal; and the difference in value, and 
the mode of combustion, of the several varieties of coal, graduating 
from highly bituminous to anthracite. He had called attention to 
the statement, that bituminous coals containing a large proportion 
of oxygen, formed more vapour of water and other compounds than 
was found in semi-anthracite coal. Mr. Fryer had also reminded 
them that the smoke issuing from the burning of bituminous coal is 
mostly steam, coloured by floating particles of unburned carbon, and 
from this and other.points you have heard stated and discussed, he 
concludes, “that the relative heating power of coal is intimately 
connected with the proportion which the combinations of carbon 
sustain in the products of its combustion.” He also refers to the 
prevention of smoke from bituminous coal by admitting air into the 
furnace; but at the same time shows the great difficulty in effecting 
this practically. Mr. Cox directs our attention to the heat given 
out in the combination of oxygen with hydrogen, and of oxygen 
with carbonic oxide. He then minutely discusses the effect of 
hygroscopic water in different coals, and maintains that in 
estimating the theoretic value of coals, the amount of heat 
which the hygroscopic water is assumed to neutralise should be 
deducted from the theoretical value of the coals. 

Mr. Clarke, in his communication, describes the several methods 
of burning coal under steam boilers, and concludes that we must 
either admit air on the surface of the fire, or we must make our fires 
so thin that free oxygen will pass through in sufficient quantity to 
consume the carbonic oxide. 

All of these papers, in some shape, had brought before the in- 
stitute the question of the comparative value of the North of 
England and Welsh steam coals ; and the discussion to-day also had 
shown that to ventilate this subject was to a great extent the aim 
of the writers. 

The theorem maintained by Mr. Fryer he has been able to 
establish, viz. :—“' That the heating power of coal is intimately con- 
nected with the proportion which the combinations of carbon sus- 
tain in the products of its combustion.” The remarks as to the 
c ption of bitumi coal we will refer to hereafter. 

The next paper, so far as it comprises a review only of the first, 
does not differ materially; but it takes up also new ground. 

It is stated that, in estimating the theoretic ves of coals, the 
amount of heat which the hygroscopic water is assumed to neutralise 
should be deducted from the theoretic value of the coals. The ar- 
gument for this point is not sustained by the result of any practical 
experiments, and must be taken at present as hypothetical only. 
No doubt can exist that the value of the coal is reduced in the same 
ratio as the weight of hygrometric water in it; but the effect of 
that water to waste heat further in combustion, by neutralising the 
caloritic effect of the fuel, is still an open question. 

An opinion prevails amongst practical men, that some advantage 
is gained by using fuel in furnaces with long flues, in a slightly 
moist state, and that the ash-pits should be kept so wet that steam 
may be generated by radiated heat given through the fire-bars, and 
then passed through the fire. These practical opinions are supported 
by high scientific authorities. Many persons assert that heat is 
actually gained by the use of water. This, however, cannot possibly 
be so. It may be, however, that the radiated heat, which would be 
lost, is utilised in producing steam from the ash-pit, and so adds a 
little to the effect of the coal. This view is well explained by 
Gmelin, in his “ Handbook of Chemistry,” vol. ii, page 88. He states 
that—“ We often meet with the erroneous assertion that the heat 
which may be obtained by the combustion of charcoal is increased 
by the addition of water. ‘Those who make this assertion forget that 
when the oxygen entered into combination with the hydrogen to 
form water, a certain quantity of heat was developed, which must be 
deducted now that the water is decomposed by the carbon. The 
quantity of heat evolved is the same, whether carbonic acid is formed 
from the combination of carbon and oxygen, or carbonic acid and 
water from'carbon, oxygen, and water; excepting that, in the latter 
case, an additional quantity of heat is rendered latent in the forma- 
tion of vapour of water. The access of water lessens the glow-tire, 
but produces a greater quantity of flame, in consequence of the for- 
mation of carbonic oxide and hydrogen gases.” 

It has also been maintained, that coke or carbon only in all bitu- 
minous coals is the representative of its practical value; that in 
practice the hydrogen is of no service, as its heat is so diffused as to 
produce no material effect. This is a very important subject, and 
deserving of further inquiry. Some time since Mr. Jengh Parkes 
made some able and accurate experiments on this subject, as also 
Mr. Apsley Pellatt. (For details, see several papers in the Tran- 
sactions of Civil Engineers, London, cir. 1850.) These gentlemen 
found that, for their purposes, “one chaldron of coke, weighing 13 
or 14 cwt., performed the same heating duty as one ton, or 20 cwt. 
of Newcastle small coals.” 

In 1857 Mr. Apsley Pellatt in called the attention of the 
Society of Arts to this subject (Journ. Soc. Arts, vol. vi. No. 263), 
and reiterated the same statement, and proved his case by practical 
semper on a large scale. In the discussion, “Mr. Frederic 
Pellatt said—In a question of this kind facts were better than 
opinions. In his manufactory, for many years, they used small 
coal in the melting of glass, the consumption amounting to about 
30 tons per week. Contrary to the prejudices of himself and his 
workmen, he was induced to try coke. The stokers asserted that 
it was impossible to get sufficient flame from it to do the work. 
However, the experiment was made, and the results of a trial of 
eighteen months was that they practically got from 13 cwt. of coke 
the same amount of work as was obtained from 21 ecwt. of coal. 
That was a practical fact within his own experience.” 

It is well known in practice that moisture in coke creates flame, 
and diminishes its power to give intense heat in the “ glow-fire.” 
All the cases in which the coke has been found equivalent in effect 
to the total weight of coal from which it was produced, seem to 
have been where intense local heat was required, and were there was 
no length of flues to render flame effective; and, vice versd, where 
bituminous and damp coal is found effective, for instance, in the 
Cornish boiler, where the flue is about 100 ft. in length. 

From these data, and other experimental researches, we are led to 
the conclusion—That as we decompose or utilise coal at present, the 
carbon only is of effective value where intense local heat is required, 








as for glass-melting pots, and furnaces with short flues and 
draught, where the flame cannot be used: also, the 
value of a limited proportion of moisture in the coal seems to depend 
upon the h of the flues, and time allowed for combustion, 
enabl the heat of the flame to be used. In this latter case, the 
heat taken up in the “ glow-fire” is given out again in the flame. 

We now come to the comparative value of the North of England 
and the Welsh steam coal. This subject is of such immediate im- 
portance to the steam marine of this country and of the world as to 
demand a careful review. This institute has, as a body, so far 
dealt with the subject, not as a party contest, but with the sincere 
desire to elicit the truth. Let us always remember our national 
challenge—“ ¥ Gwir yn erbyn y Byd” (“The Truth 
World”), and carefully avoid, in these scientitic investigations, being 
led astray by our own prejudices or feelings. All the researches on 
this subject, the results of which are yet known, and which may be 
useful to us, can be shortly classed in series thus :—* 

1st. The reports “On the Coals suited to the Steam Navy, by Sir 
Henry De la Beche and Dr. Lyon Playfair; presented 
Houses of Parliament,’ by command of her Majesty.” London: 
W. Clowes and Sons, 1848 to 1851. 

2nd. The Newcastle-upon-Tyne Steam Collieries Association re- 

rts “On the Use of the Steam Coalsof the Hartley District of 
Northumberland, in Marine Boilers. By W.G. Armstrong, J. A. 
Longridge, and Thomas Richardson.” Newcastle-on-Tyne: A. Reid, 

8. 
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3rd. “ Report on the Relative Theoretical and Evaporative Power 
of Welsh and Newcastle Coals, with Tables showing the results of 
Experiments. By W. A. Miller, A. W. Hoffman, and E. Frank- 
land.” London: 1858. 

4th. The Reports of Messrs. Miller and Taplin, “On the Evapora- 
tive Power onl Economic Value of Hartley Coal, and similar re- 
port by the same gentlemen on the properties of Welsh Steam 
Coal; presented to the Board of Admiralty.” 1859. 

5th. The actual experience of the principal ocean-going steamers, 
where economy in weight of fuel and great speed are absolutely 
necessary for their success and existence. 

The first series of these reports was commenced in March, 1846, 
and completed about April, 1851. This inquiry was undertaken at ~ 
the suggestion of the late Joseph Hume, M.P., whose keen penetra- 
tion seems at this early ~~ to have fully estimated its national 
importance. The reports by Sir H. De la Beche and Dr. Playfair 
commence by giving the principles and data on which they based 
their experiments; the results of their experiments as to the 
theoretical value of the coals they analysed have never been dis- 

uted. 

To know these truths is of great importance to the engineer; it 
ives him the knowledge of the point that separates the possible 
rom the impossible, and he knows the bounds to work in; it is now 

his duty to show us how he can deal with a substance, the true value 
of which he knows; but, as its —— condition varies, he must 
adopt right mechanical means to eliminate the power shown to be at 
his disposal. The formule by which the theoretic and true value of 
coals are calculated, are not difficult to: apply, and may be interest- 
ing and very useful to many ; we will collect and explain them here ; 
we take much of this from the able reports before us. The experi- 
mental data from which the results are deduced we will first 
explain. 

Dulong has shown that one part by weight of carbon, burning 
with atmospheric air into carbonic acid, heats 13,268 parts of water 
1 deg. Fah., or one part of hydrogen 62,470 parts of water 1 deg. 
Fah.t 

Regnault has shown that the co-efficient for the latent heat of 
steam at 212 deg. is 965-7 deg. 

Joule has shown that 1 Ib. of water raised 1 deg. Fah. exerts 
a force equal to raising 728 lb. to the height of one foot. 

These data are confirmed by many other philosophers writing on 
the same subject; and, simple as the results may appear, they | Boos 
cost the noble men who established them years, and in some cases 
lives, of toil and research; we too often avail ourselves of the 
natural laws they have discovered without a due sense of grati- 
tude. 

Our calculation now becomes very easy. To determine the 
amount of water which 1 1b. of coke will evaporate at 212 deg., 
we have only to deduct the ashes and water it contains; the 
carbon (C) then left, multiplied by its heating power 13268, and 
divided by 965-7, gives the number of pounds of water which the 
coke by itself pl evaporate. 

C xX 132683 _ 
9657 
or, arithmetically expressed, suppose a quantity of coke dried at 

212 deg. weighs 53 1b. and contains 6 per cent. of ash and other 
impurities; we have then to deduct 3 Ib., leaving 50 Ib. of carbon, 
then 50 x 13268 + 965°7 = 686°9, being the number of pounds of 
water the coke could evaporate. The actual theoretic duty of a 

pound of coke or coal we may express by the number of pounds 
raised to the height of one foot, and this may be readily obtained 
by the simple formula 


x 


Wp X 965°7 X 782 = x 
W representing water, of which p pounds are evaporated by a 
pound of coal. 

The theoretical value ot coal, with reference to the number of 
pounds of water which 1 Ib. of fuel will convert into steam, is ob- 
tained by the formula 

C X 13268 H-h X 62470 
( ~ 965°7 Ha ) ates 

in which C is the quantity of carbon, H the quantity of hydrogen in 
a unit of fuel, and A the quantity ef hydrogen corresponding to the 
oxygen contained in the coal. These multiplied by their heating 

wers, according to the results of Dulong, and divided by the latent 
heat of steam, indicate the number of pounds of water that can be 
converted into the latter by a pound of coal. The numbers thus 
obtained can be changed into the expression of mechanical force by 
the previous formula. 

These data assume the water to be at a temperature of 212 deg., 
but as some heat is always taken up in heating the water from 
temperature at which it is fed to the boiler, this must be calculated 
and added to the evaporative power before given. Thus, suppose 
the water to enter the boiler at 52 deg., then each pound of water 
will absorb 161 units of heat to raise it to 212 deg., or nearly one 
unit of heat for each degree of temperature. This must be cal- 
culated and added to the value of the fuel as estimated by the fore- 

oing data. Suppose the evaporative value of a coal, found by the 
c= before given, were equal to 10°75, then 
10°75 x 161 _1 792 
965°7 
This, added to 10°75 is 12°542, the true value of the coal. 

The corrections for barometric pressure, the hygrometric state of 
the atmosphere, and the small amount of combustible matter in the 
clinkers or residue, are not necessary in ordinary practice. 

“The only omitted correction which in — —— be sup- 
posed necessary for practical purposes, is that for the "TY ~ 
water, and Messrs. De la Beche and Playfair state that had they 
introduced corrections for these small quantities, practice would have 
been misled, because the coals will rarely reach a vessel in the dry 
state in which they did in the present case, when they were packed 
in hogsheads and kept under cover.” 

The reports give separately, apart from the analyses, a table of 
the hygroscopic water found in many of the coals; but this will 
only apply to them under the circumstances described, and not as 
they come into the market for sale ; this will vary almost daily with 
the weather, and to be of practical value, the water must be ascer- 
tained when the coals are purchased. In the late analysis of 





* The reports of the French and American Governments are omitted, as 
not strictly of importance in this present inquiry. 

+ These, for convenience, are termed caine et band. The amount of heat 
necessary to elevate 2°204 Ibs, of water (=1 kilogramme) from 0° cent, to 
1° cent, is assumed as unity. 
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Cardiff coals by Messrs. 


after refer, plan 
attention to it. 

The practical trials upon the evaporative power of coal described 
in thees rs are the only points disputed. ‘The trials were made 
under a bolle giving, as nearly as could be, the same conditions as 
the form then used in the steam navy; the distinct instructions of 
the ee oe that the value of the coals for use in the steam 
navy should be ascertained ; the reports give this, and in order that 
no one may be led to believe that these are the practical value of 
the coals under every condition and form of boiler, they made a 
series of experiments ander a Cornish boiler, and obtained about 
= vag cent. more duty from the coal in the latter, the Cornish 

er. 


We now take the main points in the reports secondly referred to ; 
viz. the coals of the “ Hartley District,” by Messrs. Armstrong an 
others. These reports were made for the Steam Collieries’ Associa- 
tion of Newcastle-upon-Tyne; the experiments seem to have com- 
menced some time in 1855, and to be ended January 1858. They 
commence the first report (35th August 1857) by stating that “ the 
task of awarding the premiums of £500, which the association 
offered in 1855, for the best method of preventing smoke during the 
combustion of the coal of their district (i.e. the Hartley district), 
in marine engine boilers, has been so great, that they are not in a 
condition to ,report finally thereon.” They ‘give us no details of 
their experiments, or the data they used, except the “coal burned 
per square foot of fire-grate per hour; water evaporated from 

deg. Fah. per square foot of tire-grate per hour; total evapora- 
tion per hour from 60 deg. Fah.; water evaporated from 212 deg. 
Fah. by 1 1b. of coal.” An apparatus was attached to the boiler, 
w which the feed-water was partially heated by the waste gases of 
the chimney. They assert that “the experiments were made with 
a boiler of the ordinary multitubular construction;” and con- 
clude by stating that “‘we are at present, however, able to state 
that, under the most favourable conditions, the Welsh coal 
does not exceed the Hartley, either in the amount of work done in 
a given time, or in economy, and under the general circumstances of 
steam navigation, falls short in both particulars.” The second part 
(January 1%58) states that “the boiler built for the experiments 
presents no peculiar features; and we annex a drawing, to show it is 
only the ordinary type of a marine multitubular boiler, such as is 
generally considered to present the greatest difficulty as regards the 

revention of smoke.” The smoke-consuming plans, sent in for 

urning West Hartley coals, were 103 in number, and the way in 
which the five-bars and surface were altered for the diffzrent plans is 
described : the result of all this is, that the plan proposed by Mr. C. 
Wye Williams, of te ge is approved; and at page 18 we see 
stated, that “no particular attention is required from the stoker; in 
fact, in this respect, the system leaves nothing to desire, and the 
actual labour is even less than the ordinary mode of tiring. Mr. 
Williams’ system is — to all descriptions of marine boilers, 
and its extreme simplicity is a great point in its favour; it fully 
complies with all the prescribed conditions.” 

We notice, at page 21, it is stated the mode of firing is, as usual 
with bituminous coal, to charge on the dead plate, and push forward 
as required. Page 22 states that furnace management is an art; 
men must be properly instructed and then kept to their duty, other- 
wise, by bad construction and negligence, the economic value of the 
fuel may be reduced one-third. The conclusion is again tre same as 
at page 17, first part, and simply an affirmation that West Hartley 
coals are better than Welsh coals. 

The third report (same date as last January, 1858) describes a 
trial of what is termed by them “ Best Welsh Coal,” under the 
boiler before described. It does not give us the name of this coal, 
but states it contained 20 per cent. of small, and assumes that all 
Welsh coals are liable to very great deterioration when kept in 
store. The Welsh coal evaporated 12°35 lb. of water, and the West 
Hartley 12-90 lb., both from 212 deg., and in every other respect the 
latter was found far the best. The report concludes by stating that 
the absence of smoke was the cause of the extensive use of Welsh 
coal. “ But gp this, it was the reports in question which first 
gave the Welsh coal its high character. It was the consequent 
extensive adoption of this coal by the steam navy and public 
companies which gave to this character the apparent sanction of 

ractical experience. The figures of the reports were implicitly 

lieved in, although from the beginning there were many who 
doubted; but their opinions, being attributed to interested motives, 
could carry no weight against Government authority and Govern- 
ment practice, and so a grievous error eventuated in a grievous 
injury, both to your district and to the national interests.” The 
former part of the paragraph we will refer to hereafter. 

The three reports are marked by personal allusions to Messrs. 
De la Beche and Playfair, and strong assertions that there was 
something wrong about their report, and they had done “ grievous 
injury both to the West Hartley district and to the national 
interests ;” but not a single scientific point or experiment to the 
purpose is raised or brought forward to prove this. On examining 
these reports, we find they admit, at the commencement, that the 
experiments are of a partial character, and to determine the best 
method of burning the coals in the Hartley district. 

We have no details of the experiments, and cannot tell how to 
check them. This is quite contrary to the rules and present practice 
in scientific inquiry. 

(To be continued.) 


SUPERHEATED STEAM. 
(To the Editor of Tux, ENGINeRR.) 


Sre,—It is gratifying to find that the interest of the steam world is 
at last aroused on the important subject of improving the application 
of steam. The system of employing mixed steam is now, after 
having borne the test of experience for several years, fairly before 
the public. The reports of the Admiralty show that, with a de- 
creased consumption of fuel of 25 per cent., an increase of 22 per 
cent. in power is obtained. Surely one would suppose that this was a 
desideratum which would be hailed with delight, and be speedily 
brought into general use ; instead of which, to avoid the payment of 
a small fing hosts of engineers are now actively engaged in gal- 
vanising the corpse of an obsolete system by renewing attempts to 
work steam simply dried, and assert that ‘they do not see why, at 
the same temperature, it is not as efficacious as combined steam.” I 
have already stated the reasons why it is not so (ENGINEER, 
April 22nd), and these were quite sufficient to compel the French navy 
to abandon the use of superheated steam. 

Volumes of arguments will never settle this question; it has not 
been settled by the Admiralty, as asserted by “I. C. E.” in your 
number for April 22nd. The reports alluded to by him were on 
Patridge’s plan of superheating steam; this was found, upon 
investigation, to be arranged for mixing steam, and, consequently, 
an infringement on my patent: the infringement was ordered by their 
lordships of the Admiralty to be removed. 


I have reasons for believing that a test of the merits of the two 
systems of superheated and combined steam will shortly be made by 
e Admiralty, and also by the Peninsular and Oriental Company 
on the Valetta, a steamer which is arranged so that either ordinary, 
superheated, or combined steam can be employed. This is the 
steamer, the grand account of whose highly satisfactory experience 
on an extended voyage of two hours, published in the Times, has 
thrown the steam world into convulsions. 
ue 
in 





In your editorial columns on the above question you have 
me in a minority of one; then, solitary and alone, I put this 


motion, contident that, upon a fair trial, my system of combined 
steam will prove more economical, more efficacious, and, above all, 
safer than the use of either kind of steam separately. 


2, Eastbourne-terrace, Hyde Park. 


Joun WETHERED. 








SUBMARINE TELEGRAPHY. 
(To the Editor of Tae ENGINEER). 

Srm,—Little progress seems to be made in proving the advisability 
ae larger or smaller conductor for a future Transatlantic cable. 
oa lately read by Mr. Varley at the Society of Arts is un- 

ly very ingenious and bon-apropos, but yet it does not clearly 
_ the superior advantages of a r conductor; and did even 

is experiments prove in favour of a large one, the results of other 

scientific and eminent experimentalists prove exactly the contrary. 

My humble opinion is, where a larger conductor has advantages 
in one particular point, the smaller one has its advantages in another. 
For instance, as regards terrestrial induction, I should decidedly 
advocate a small conductor, if for no other reason, that it would 
greatly decrease the intensity of terrestrial induction. 

The latter does not seem to draw so much attention as other con- 
siderations, although I think it is one of those important phenomena 
which ought to be more closely taken into consideration by the 
advocates for a large conductor, which might, perhaps, induce them 
to place a little more faith in the opinion of those who advocate a 
small one. : 

Every practical electrician who has studied the phenomena of 
terrestrial induction knows full well how much it embarrasses the 

ductor and opp the effect of both voltaic and coil-currents ; 
consequently, adopting means to do away with part of this obstruc- 
tion (which would be effected by having smaller conductors) might, 
at least, be considered as one step in the right direction, as far as the 
electrical construction of a new cable is concerned. ; 

I am well aware of the fact that, by so doing, we would increase 
the resistance of the circuit ; but would not an increase of resistance 
be preferable to an increase of terrestrial induction ? 

This is an important question, and has yet to be solved. 

An experiment on terrestrial induction has been tried on a long 
submerged cable, with a most delicate instrument in circuit, for the 
purpose of indicating the intensity of this induction and its changes. 

This instrument was kept in circuit for more than eighteen suc- 
cessive hours, and observations were taken every minute during the 
whole of this time—in fact, sometimes every half-minute, when the 
changes were sudden and important. 

The result proved that the intensity of the induced current was 
constantly varying, and that nothing could be more irregular than 
the different effects in nearly every observation, the majority of 
changes being very sudden; and the longest duration of unchanging 
indication of any of these currents did not exceed “six minutes” 
during the whole eighteen hours. f 

Their nature, as observed on instrument, had very often a similar 
appearance to that of an electro-magnetic current, some indications 
possessing as sudden an impulse and as great an energy as a powerful 
electro-magnetic current itself would not surpass on the same circuit. 

This experiment might possibly prove in favour of, a small con- 
ductor; but as more recent experiments, and I believe the general 
opinion, seem to be in favour of a large one, and as no decisive con- | 
clusion seems to be arrived at, I think the best course for the | 
Atlantic Telegraph Company to pursue, before attempting the con- | 
struction of a new cable, would be to have five or six we ec 4 
constructed experimental cables made, of the same lengths (say each 
one mile), and to have these submerged across the widest part of 
the Thames or other river; each cable containing different size of 
conductor, as also different thickness of insulating covering. 

This done, let every experiment be repeated on each cable with 
the same battery power or other source. 

Let each cable be tried with different power, and electricity of 
various natures, and most valuable results will thus be obtained. 

It will then be proved which form of cable acts best as regards 
speed of transmission and other conditions; and although this will 
put the Atlantic Company to some expense, let them consider that 
they themselves will reap the fruits of their scientific investigations, 
and arrive at the truth of a matter now so generally discussed and 
argued upon without any seeming benefit. ARMATURE. 





(To the Editor of Tur ENGINEER). 
Sir,—-After carefully reading over ‘* Electro’s” last letter, I have 
come to the conclusion that he cannot have paid any attention to 
the arguments I have used in my two former letters. In my first 
letter (April Ist) I fully explained to him the construction of Mr. 
Allan’s cable, and gave him the reasons ey I considered it the best 
for deep-sea telegraph lines. In my second letter (April 22nd) I took 
the trouble to show him why increasing the sectional area of the 
conductor and thickening the insulation would aes the rapidity 
of transmission. I then proved to him that a cable 3,000 miles in 
length would produce no more retardation to the signals than the twenty 
miles of the Dover and Calais cable, simply by increasing the 
sectional area of the conductor and thickening the insulation in pro- 
portion to the length. I also assured him that practical experiment 
was the foundation of such reasoning; and I requested him to 
produce anything that could bear a “ different interpretation.” But 
what is his answer? He thanks me for the “tone and courtesy” of 
my letter, then hands me over to the Gutta-percha Company to 
settle the dispute about the Red Sea core. He assures me that if I 
can show him a single practical experiment in favour of increasing 
the conductor he will join my side. He asserts that Mr. Allan’s 
cable will stretch with a weight of 5 cwt. or 6 cwt., and that it is 
“radically wrong” in its construction, although I have shown 
him that it is the only cable that cannot stretch at all, And in his 
remarks on the various cables now in use, he gives me the opportunity 
of coming to the conclusion, that his information on the subject of 
submarine telegraphy, from whatever source supplied, is anything but 
accurate. I take no part in the discussion between “ Electro” 
and “A Telegraph Engineer ;” I fear little good will result from 
that mode of treating the subject. But I must warn your corre- 
spondent “Electro” not to feel surprised if he gets rather rough 
handling from “ A Telegraph Engineer” and others who from their 
experience must know far more of the subject, both theoretically and 
ve than “ Electro” does, judging from the contents of his 
etters on submarine telegraphy. 

When I say that I consider Mr. Allan’s cable a great improve- 
ment when compared with the deep-sea cables now laid or about to 
be laid, it is reason and not prejudice that guides me to such a con- 
clusion. Let us look at what has been done. 

The Dover and Calais cable weighs 7 tons per mile. It is surrounded 
with strong iron wires for the purpose of protection, as it lies in very 
shallow water; the conductors and insulation are quite sufficient for 
the short distance of twenty-tive miles. Ithas been submerged since 
1851, and the insulation remains good after eight years’ working. 
There ought to be no great ditticulty in submerging such a cable, if | 
the water is not very deep, care being taken to prevent “ kinks.” | 
In 1852 a cable with one conductor was laid between Holyhead and 
Howth: this was a complete failure. - The outside iron wire being 
laid spirally round the gutta-percha core, caused the insulation and 
conductor of the cable to stretch, the result being a total loss of 
insulation when it reached the bottom. And now came the question 
—If the construction of the cable is to destroy the insulaton in 
submerging in comparatively sha'low water, what must be the 
result when we come to 2,000 fathoms? I believe it was here Mr. 
Allan foresaw the disasters that must inevitably follow any attempt 
to submerge cables of the present construction in deep water; and 
becoming forewarned, he soon made himself forearmed. A knowledge 
of the laws of natural philosophy quickly enabled him to put 
together a cable that would meet the requirements of the case, the 
result being his present form of cable. It was then given out that 
any attempt to submerge cables in great depths, of the same con- 
struction as the one from Dover to Calais, would amount to nothing 
more or less than a waste of money. 

1 spite § ag an attempt was ere in 1855 to oe @ a six- 
conductor cable, weighing 8 tons per mile, in the t depths of the 
es eee and Africa. ik 7 wn not the 
want of weight or strength that forced them to cut it after 
paying-out seventy miles “successfully ;” the construction of 
the rope was clearly the cause of the total destruction of 








the conducting wires. in 1856, we find a similar 

with a OS a ae we a ge but veer pease [ 
meeting the same ving to be cut r -out 

° pve I~ he Once more, in 1857, the stielagt is renewed: the 
contractors lay a four-conductor cable over the same com- 
paratively speaking ; it is much ter, not because there is no iron 
wire in it, but because it has neither conductibility nor insulation. 
This time the cable extends from shore to shore—it is a “ complete 
success "—but it never worked well, and now forms food for the 
lawyers. Next comes the Malta and Corfu cables—still the same 
principle, but as light as possible in their construction. The 

cable is now useless, and = the Corfu one is fast following its 
example. And then comes the blunder-in-chief—the Atlantic cable, 
But I suppose your correspondent knows as well as I do the reason 
of its failure. 

Because a cable is what called in “ working order” for a short 
time after submergence, that is no reason why its insulation should 
not have sustained injuries in reaching its ocean bed to very much 
shorten its days of usefulness. Good gutta-percha is an excellent 
insulator, and when put on the conductor it is quite as good an 
insulator; but if we pull it out or stretch it, after it has been cooled 
on the wire, it becomes completely altered, and requires to be heated 
again before it can be brought to the same state as when first put on 
the conductor. If a cable, such as the Malta or Atlantic, in being 
payed-out from the ship, be held back by a powerful brake, then the 
weight of the cable in suspension, added to the violent motion of the 
vessel, caused by the action of the waves, must tend, from the con- 
struction of the cable, to elongate the gutta-percha; and here lies the 
origin of the disease that must soon prove fatal. Leaks in a cable 
at first are small, but every current makes them larger. Quantity 
is added to the battery, and so area is added to the leak, and then 
the cable’s days are ended. 

It forcibly reminds one of a slit in the seam of a tight-fitting coat. 
Every time we put it on it increases till at last it becomes useless. 

But how easy is it to account for the failure of a cable. A sub- 
marine mountain! or a submarine volcano! rushes to the rescue, 
Nature may be at fault, but man never. It may turn out that, 
after all, it was not the blowing-up of a volcano, but the settling 
down of a wreck that caused the failure; but one thing is certain— 
it can never be the fault of the engineer. 

But now let us see how Mr. Allan’s cable can be called an im- 
provement. In its construction it is simply this—one solid copper 
wire surrounded with eighteen small steel wires, and that forms the 
conductor, and, at the same time, the back-bone of the whole cable ; 
each steel wire bears a strain of 1 cwt. without stretching, and the 
combined strand bears a direct strain of 1 ton without stretching ; 
beyond that it will break, but it will not stretch—and here lies the 
difference between a copper strand and a steel strand. It is then 
coated with three separate layers of insulation, the outside one being 
much harder than gutta-percha. With three times the conducting 
power of the Atlantic, and no more inductive capacity, it only 
measures five-eighths of an inch in diameter. The weight is 9 cwt. 
per mile, and only 2 cwt.in water. The submergence of such a cable 
must, therefore, be a very simple — compared with any cable 
of the present construction. Its lightness makes it caveans to 
carry 3,000 miles of it in one vessel; and, from its great flexibility 
and the absence of heavy brakes, it has no liability to kink or destroy 
itself in paying-out. Its specitic gravity allows it to reach the bottom 
almost free of tension, and, therefore, undamaged in its insulation ; 
and even with ten miles hanging vertical from the ship it would not 
stretch, although it might break. Every part of this cable, when 
submerged, acts as conductibility and insulation. Not so with the 
present cables, where the greater part of the capital is expended in 
iron wire for protection where itis utterly useless, while, at the same 
time, it renders the safe submergence of the cable a matter of the 
greatest difficulty, if not a perfect impossibility. It would, there- 
fore, appear that Mr. Allan’s form of cable is decidedly the best. In 
it we see the following arrangement—copper as the principal con- 
ductor, surrounded with steel wire, selected because of its tenacity. 
Placed in the centre it gives the maximum of strength with the 
minimum of weight; built upon a solid copper centre, it cannot 
elongate, as the steel will break before it will stretch; it therefore 
follows that the insulation cannot be injured by extension, and hence 
the reason of its superiority. 

“Electro” seems to think it must be injured in paying into and 
out of the ship. I am not at all afraid of that: its extreme lightness 
is its sure protection ; nor do I fear any injuries at the bottom of the 
ocean. Geology tells us the nature of its ocean-bed: once safely 
submerged, it is beyond the reach of harm. 

Hemp cables are different altogether from Mr. Allan’s when 
strained; they stretch, and either lay bare the copper wire or force 
it through the insulation, when the strain is removed. It is not so 
with Mr. Allan’s: from its arrangement it cannot stretch, and there- 
fore reaches its ocean-bed a perfectly insulated conductor. 

I hope “ Electro” will now be able to come to a different conclu- 
sion, and see that Mr. Allan’s cable, instead of being “radically 
wrong” in its construction, is by far the best, showing as it does the 
greatest adaptation of means to an end. 

Your correspondent rushes to the Red Sea cable to show that a 
large conductor does not improve the rapidity of transmission. It 
has been stated that 2,000 miles of the Red Sea cable gave three 
words per minute, and that 2,500 miles of the Atlantic gave 2} words 
per minute, and therefore “Electro” infers that the 75 per cent. of 
increase in conducting power of the Red Sea over the Atlantic is no 
improvement. In answer, I must say that I am not so easily satisfied 
as your correspondent seems to be, nor am I disposed to believe the 
exact number of words transmitted; I also require to know the 
natyre and amount of the force applied in each case before I can 
come to any conclusion on that point. And, in the next place, I don’t 
expect much improvement in speed with the Red Sea cable, simply 
because the good effects of the increase of sectional area are in a 
great measure destroyed by the increase of inductive capacity pro- 
duced by reducing the thickness of the insulation and increasing the 
surface of the conductor ; so that, instead of favouring “ Electro,” as 
he supposes it does, it only adds another proof that increase of con- 
ductibility and thickness of insulation are the true means of 
increasing the speed of transmission. 

I cannot at all agree with your correspondent “ H. K.” about his 
route to America. If he intends using such cables as the one now 
lying between Ireland and Newfoundland, then I think he is quite 
right in selecting the shortest and shallowest route possible; but 
since I see no difficulty in going from Land’s End to Halifax if a 
proper cable be used, and that direct telegraphic communication is 
my doctrine, I cannot see anything to induce me to think favourably 
of such a route as Iceland and Greenland. Moreover, there is nothii 
new in what he proposes: the same route was brought forwar 
years ago and abandoned ; and I think any one professing a know- 
ledge of submarine telegraphy would show wisdom in following that 
example. 

Your correspondent “O.” seems to invite discussion on the 
Hughes instrument. There is one question I would like to ask. If 
by using alternate or reverse currents in a cable we are able to obtain 
a rate of signalling equal to four signals per second, how will such 
alternate current act upon the sensitive magnet that works the 
Hughes instrument? It appearsto me that if one current liberates 
the keeper, then the next one must hold it down firmer. Again, to 
record the word “ America” in the Morse system requires sixteen 
signals ; and if we consider each dash equal to two dots in time, and 
that we wait the time of two dots between each letter, then it will 
require 8} seconds to make the word “ America.” 

If, now, I want the word “No” by the Hughes instrument, 
the type-wheel must not rotate quicker than tour letters per 
second, and if there be twenty-six letters on the type-wheel, it 
must take 6} seconds to complete one revolution. ow many 
quarter-seconds would the Hughes instrument require to print the 

word “America?” It Loy to me 105, or 26 I 
am aware there would only be seven currents required, while in 
the Morse case it would take sixteen currents. But that is not the 
question: it is time. GNET. 

May 2nd, 1859. 














May 6, 1859. 
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THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 
Grants of Provisional Protection for Six Months. 


865. Davip Moseuey, Chapel-field Works, Ardwick, Manchester, ‘‘ Improve- 
ments in the manufacture of cards for carding cotton and other fibrous 
” 





materials. a i = 
867. Roser PostieTawairs, Liverpool, L e, “An impr in 
harness pads for horses.” 


869. George CHAmPNEY, Halsham, Yorkshire, ‘‘ Improvements in reaping 

871. Joan Garrett, Arundel-place, Haymarket, London, “* Improvements 
in the ion of sabiete, jugs, and other like articles.”—Petitions 
recorded 7th April, 1859. * 

873. Joux Tauzor Pitman, Gracechurch-street, London, ‘‘ Improvement in 
the ction and use of fireworks for signals,”—A communication 
from Martha J. Coston, Washington, U.S. 

875. Joun Buroiey and JosEPH LesTex Hixks, Birmingham, Warwickshire, 
“ Improvements in rotary steam engines and pumps, a portion of which 
improvements may also be applied to the bearings of shafts or axles, and 
other rotating bodies.” sage : 

877. Warresw Wausibos, Liverpool-road, Burslem, Staffordshire, “ An im- 

vement in looking-glasses and mirrors.” Ui Pig 

87. 3 Marc Antowwe Francois Mennons, Rue de !’Echiquier, Paris, Im- 
provements in the treatment of mineral phosphates of lime.”—A com- 
munication from B. de Siebenthal, Paris. he - 

881. Wiiam Hoorer, Mitcham, Surrey, “ Improvements in insulating and 

g telegraphic conductors.” \ 
. WitttaM Henpersox, Alderley Edge, Cheshire, “‘ Improvements in 
certain ores and in obtaining products therefrom.” 7 

885. Eu1as Rosison Hanpcock, Norfolk-street, Strand, London, “‘ Improve- 

ments in steam and other motive power engines.”—Petitions recorded 8th 


April, 1859. ; , ; ; 
887. Epwarp JosepH Hvenes, Manchester, Lancashire, “‘ Improvements in 
the manufacture of woven fabrics.”—A communication from Edward 
Davies, Boras, Sweden. 
889. James Happen Youne, Great College-street, Camden Town, London, 
“ Improvements in setting-up (composing) and distributing types. : 

891. Joan Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements in 

the manufacture or production of the ferrocyanide and cyanide of 
um.”—A communication from Jean Victor Lucas, Paris. 3 

893. Joun Martin, Buckingham-street, Islington, Middlesex, ‘‘ Improve- 
ments in the materials used in the manufacture of bonnet fronts and 
ruches,” 

895. Witi1am Epwarp Newton, Chancery-lane, London, “« Improvements 
in steam engines and boilers.”—A communication from Ernest Georges 
Xavier Boileau, Paris. . 

897. Rosert Brown, St. Paul’s-churchyard, London, “ Improvements in 
stoves and apparatus for warming and ventilating apartments and build- 
ings.” —Petitions recorded 9th Apri, 1859. : : ; 

899. Rupotpa WappENsTEIN, Manchester, Lancashire, “Improvements in 
cop tubes, and in machinery or apparatus for placing the same on the 
splodies used for spinning and doubling fibrous materials. ; 

901. James ANDERSON, Liverpool, Lancashire, ‘‘ Improvements in the con- 
struction of the furnaces of bakers’ ovens, for the purpose of consuming 
smoke, which improvements are also applicable to the consumption of 
smoke in other furnaces.” e é - 

903. Lzoroup Wiumer, Vienna, Austria, “An improved preparation for 
killing beetles.” 5 A ee 

905. Witutam Rowax, Belfast, Antrim, ‘Improvements in spinning flax, 
hemp, and other fibrous materials.” ; 7 

907. Wiu1aM Soutuern Cuark, Aberdare, Glamorganshire, “‘ Improved 
means of loading ships or vessels with coal, and of separating or removing 
small coal therefrom.” : ; y 

909. Joun MARLAND, Southport, Lancashire, “‘An improvement in the 
manufacture of cop tubes.”—Petitions recorded 11th Api il, 1859. 

913. Gzorcs Josern Jounston, Ashley, Cambridgeshire, ‘‘ Improvements in 
drills for drilling of corn, seeds, and manure.’ . 

915. Winu1am Evwarp Newton, Chancery-lane, London, “ Improvements 
in the manufacture of iron.”—A communication from William Kelly, 
Pittsburgh, U.S. 

917. CuaRLes BuRRELL, Thetford, Norfolk, “‘ Improvements in apparatus 
for screening corn and seeds.” ; 

919. James CrosspaLe, Rotherfield-strect, Lower Islington, London, 
“Certain improvements in boots and shoes.” 

921. RicHaRD ARCHIBALD BroomaN, Fleet-street, London, “ Improvements 
in the preparation of red dyes.”—A communication from Messrs. Renard 
Fréres, Lyons.— Petitions recorded 12th April, 1859. , Hien 

923. Ricuarp Emery, King-street, St. James's-square, Westminster, ‘‘ Certain 
improvements in carriages for common roads.” _ 

925. Henrich Ecknorn, Cranbourne-street, Leicester-square, London, 
“ Improving and regulating the production of light in lamps, to which he 

ives the name of ‘universal lamp regulator.’” i E 
. James Apperty, and WILLIAM CLISSOLD, Dudbridge, Gloucestershire, 
** An improved construction of fulling machine.” * ‘ 

929. ALFRED Ricuarp Jonnson, St. John’s Wood, Middlesex, “* An instru- 
ment for damping, severing, and affixing postage and other like stamps. 
931, WiLuIAM ARMAND GILBeEg, South-street, Finsbury, London, Improve- 
ments in the construction of the axles of railway and other carriages.” — 

A communication from M. Tenting, sen., Paris. 

933. Joan Hueues, Wiuutam WILLIAMs, and Grorce Leysnon, Brockmoor 
Works, Brierley-hill, Staffordshire, ‘‘ Improvements in the manufacture 
of tin and terne plates.”—Petitions recorded 13th April, 1859. é 

937. Hiram CRAVEN CouLTHARD and James JorpDAN, Blackburn, Lancashire, 
“ Certain improvements in steam engines.” el al : 

939. EBENEZER PARTRIDGE, Stourbridge, Worcestershire, “‘ An improvement 
in the manufacture of ‘ pipe’ boxes for cart and wagon axles. 

941. Eowarp Dow11ne, Little Queen-street, Holborn, London, ‘ Improve- 
ments in parts of scales or weighing machines and in balance-weights used 
for those articles, which are also applicable for other purposes. : 

948. ALEXANDER M‘DoveaLL, Manchester, Lancashire, ‘‘ Improvements in 
coating metallic surfaces.” i we 

945. Steraen BaRNWELL, Coventry, and ALEXANDER RouLAson, Birmingham, 
Warwickshire, ‘‘ Improvements in the manufacture of umbrellas, parasols, 
hats or hat covers, caps, capes, coats, mantles, dresses, gloves, and other 
similar articles.”— Petitions recorded 14th April, 1859. , 

947. Wiut1aAM ARMAND GiLzeR, South-street, Finsbury, London, “ Improve- 
ments in the construction of buffers for railway and other carriages, also 
applicable to other purposes where springs are employed.”—A communica- 
tion from M. Tenting, sen., Paris. : L 

949. Grorce Asucrort, Cardiff, Glamorganshire, “‘ Improvements in work- 
ing presses and other hydraulic machines.” 

ond os ' 

wire for electric telegraphs.” — Petitions recorded 15th April, 1859. ms 

953. Tuomas Wuire, Edgbaston, near Birmingham, Warwickshire, ‘‘An 
improvement or improvements in frames or stands for holding liquor 
bottles, pickle jars, cruets and castors, and for holding bottles and vessels 


a Rochdale, Lancashire, “‘ An improved feeding apparatus, 
applicable to grain, loaf sugar, drugs, or other similar materials.’ 

957. WiuiaM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of alumina.”—A communication from Mr. Le Chate- 

gan Dabien Covesen, Bagillt, Flintshire, “‘ An improved method of obtain- 
ing the metallic particles contained in fumes or vapours from lead and 
other amelting work.” 


961. Joun Sipenortom, Broadbottom, near Mottram, Cheshire, “‘ Improve- 
ments in the construction of tubes and partial tubes, and in machinery or 
ap for placing them on the spindles of machines used in spinning, 
doubling, winding, and warping, also improvements in machinery for 
making such tubes and partial tubes.” ‘ é 

963. NeLson KENWaARD, Sutton, Surrey, “ Improvements in machinery for 

btaining motive-power by fluids.” : i 
965. Wann WaALEER. horempesl, Lancashire, ‘‘ Improvements in rocket 
*_A& communication from Thomas Welcome Roys, Southampton, 

g Island, New York, U.8.—Petitions recorded 16th April, 1859. 





fication. 
New York, U.S., ‘ Improvements in knittin, 
y."—A tion from Joseph R. Kilbourn and Edward E. 
Kilbourn, Norfolk, Litchfield, Connecticut, U.S.—Deposited and recorded 
20th April, 1859. 


Invention protected for Six Months by the Deposit of a Complete 
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997. Lucius Par.rs Porter, 
ow ” ; 








Patents on which the Stamp Duty of £50 has been Paid. 
928, Untan Scott, Camden Town, Middlesex.—Dated 18th April, 1856. 
1091. Leon Lovis Jarpux and JoserH BiaMonD, South-street, Finsbury, 
.~ Dated 9th May, 1856. Ribas 
1009. Taomas Resreut, New Kent-road, Surrey.— Dated 28th April, 1856. 
1020. Joux Henay Jounson, Lincoln’s-inn-fields, London.—A communica- 
tion from Louis Frederic Frangois David, Havre, France.—Dated 29th 


‘ i < . . 

sa Wcman Evwarp Newton, Chancery-lane, London.—A communication 
from Al Broughton, Al der Lindsay, and John Ruthven Platt, 
New York, U.S.—Dated 30th Aj 


1, 1856. 
1059. ALrrep Cuapsury, Sheffiel 





Yorkshire. — Dated 5th May, 1856. 
1087, ALEXaNDER Caar.es Louis Devaux, King William-street, London.— 


a CHARLES DE JoneH, Lautenbach, near Guebwiller, France.—Dated 21st 

y; 

1029. Henry Mappis, Child’s-hill, Hendon, Middlesex.—Dated Ist May, 

1028. NarHan Derrigs, Fitzroy-square, and Grorez Henry BACHHOFFNER, 

ontague-street, London.”— Dated Ist May, 1856, 

1083. Ricuarp ArcuipaLD BroomaN, Fleet-street, London.—A communica- 
tion from P, Hugon, Paris.—Dated Ist May, 1856. 

1042. Wuuiam NaYLor, Norwich.—Dated 2nd May, 1856, 





Erratum. 
824. For “‘ Castellir ” read “‘ Castelvi.” 


Notices to Proceed. 

2910. James Ronaup, Liverpool, L hire, “An i d for 
the direct spinning of hemp, flax, and other like fibrous materials,” — 
Petition recorded 20th December, 1858. 

2917. WitLiAM Speakman Yates, Leeds, Yorkshire, *‘ Machinery or apparatus 
for dragging bristles and drawing hair and vegetable fibre.”— Petition re- 
corded 2ist December, 1858. 

2926. EpwarD Tuomas DuNN, Hammersmith, Middlesex, ‘ Improved 
fabrics suitable for the covering of floors, walls, and other like pur- 
poses,” —Petition recorded 22nd December, 1858, 

2933. James Ronaup, Liverpool, Lancashire, ‘‘ Improvements in, and ma- 
chinery for, the manufacture of ‘ hard-topped’ and ‘ soft-laid’ twine ‘ mill- 
banding’ strands for ropes and other pu , and cordage generally, 
from hemp, flax, cotton, and other like fibrous material.”—/etition re- 
corded 23rd December, 1858. 

2945. Dickinson EpLgsToN, Halifax, Yorkshire, ‘‘ Improvements in prepar- 
ing and finishing textile fabrics, and in the means or apparatus employed 

rein.” 

2946. Joun Ratton and Sern Lana, Blackburn, Lancashire, “ Improve- 
ments in looms.”—Petitions recorded 24th December, 1858. 

2956. Josepu SMETHURST, Guide Bridge, Lancashire, “ Certain improvements 
in metallic pistons.” 

2960, Joun Daviks, Liverpool, Lancashire, ‘‘ An improved portable self gas- 
generating lamp.”—A communication from James Lawrence But'er, 
Brooklyn, New York, U.S.—Petitions recordet 27th December, 1858. 

2965. Benjamin Browns, King William-street, London Bridge, London, 
“Certain improvements in the manufacture of boots and shoes or other 
coverings for the feet, and in the mode or method of uniting the same or 
parts thereof.”—A communication. 

2971. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘ Improvements 
in the manufacture of boots and shoes or other coverings for the feet.” — 
A communication.— Petitions recorded 28th December, 1858, 

2994. WILLIAM BurGEss, Newgate-street, London, “ Improvements in 
apparatuses for converting reciprocating into rotary motion.”—A com- 
munication from G. Bancker, New York.—Vetition recorded 30th December, 
1858. 

2999. JouN Henry Jounson, Lincoln’s-inn-fields, London, ‘* Improvements 
in the manufacture or production of boots and shoes or other coverings 
for the feet, and in machinery and apparatus employed in such manufac- 
ture.” 


hi. 





3003. Jonn Lees, Park Bridge, and 
Lancashire, ‘‘ Improvements in 
the ends of rollers and other articles.” 

3006. Louis A. Normanby, jun., Judd-street, London, ‘‘ A new system of 


WILLIAM Heap, Ashton-under-Lyne, 
i y for } ing square holes in 








shaft tugs.” A communication.— Pe’ itions recorded 31st December, 1858. 
14. MontaGue WigzeLL, Friar’s-green, Exeter, Devonshire, ** An improved 
form of nail or driving article.”—/’etition recorded 1st January, 1859. 


| 37. Freperick Cuark, King-street, Bloomsbury, London, “ Improvements 


in connecting knobs and handles to the spindles of locks and latches and 
other articles of a like nature.” — Petition recorded 5th Janwary, 1859. 

73. Louis A. Normanby, jun., Judd-street, London, ‘ Improvements in the 
rocess of distilling and clarifying resinous substances.”—A communication 
rom E. Dromart, D. Dusillol, and A. Dusillol, Préchac, Gironde, France. 

—eition recorded 10th January, 1859. 

133. Wittiam Berrs, Wharf-road, City-road, London, ‘‘ Improvements in 
the manufacture of capsules, and in the apparatus to be employed therein.” 
—FPetition recorded 15th January, 1859. 

154. Gror@e Cottier and Joun Congr, Halifax, Yorkshire, ‘* Improve- 
ments in means or apparatus for washing and drying wool and other fibres, 
part of which improvements is also applicable for other purposes where 
steam, hot water, or other fluids are required to be conveyed under 
pressure through moveable connections,”—/etition recorded 17th January, 
1859. 

202. BexsamMin TempPLaR, Bristol, “Improvements in umbrellas and 
parasols,” —/etition recorded 22nd January, 1859. 

238. Davin Granam, Wapping, London, “‘ An improved method of driving 
centrifugal hi Mame A ication from T. Hanning, Mauritius, 
242. James Kerr, Bedford-terrace, Trinity-square, Southwark, Surrey, 
“Improvements in the construction of revolving fire-arms.”— Fetitions 

recorded 26th January, 1859. 

560. Henry Brown, Galashiels, Selkirk, N.B., ‘‘ Improvements in machinery 
for cutting and finishing the surfaces of woollen and other fabrics,”— 
Petition recorded 2nd March, 1859. 

641. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “An improved 
method of treating wool and other fibres in order to form threads.”—A 
communication from MM, Tavernier and Vouillon, Paris.— Petition , ecorded 
14th March, 1859. 

651. Grorct Bett GaLLoway, Newcastle-on-Tyne, Northumberland, “ Im- 
provements upon and in connection with his former patents, and in the 
manufacture of fuel, and working steam engines more economically.”— 
Petition recorded 15th March, 1859. 

680. ALEXANDER MEIN, St. Rollox, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in making glass bottles and in the apparatus connected therewith.” 
Petition recorded 17th March, 1859. 

740. Benjamix Browns, King William-street, London Bridge, London, “ A 
new method of working or operating switches and signals on railways by 
improved apparatus for that purpose.”—A communication from Victor 
Armand Prou, Rue de Sévres, Paris. 

745. Pierre Pau. Bout, Paris, France, and HERMANN Reoer, Cologne, 
‘*Improvements in steam boiler and other furnaces.”—A communication 
from Antoine Speich, Strasburg.—/’etitions recorded 28rd March, 1859. 

792. Joun Witson Hapwen, Kebroyd Mills, Halifax, Yorkshire, “ A new art 
or manufacture for converting certain kinds of silk waste into yarns or 
threads.” —Petition recorded 30th March, 1859 

858. Francis Mautsy Cricuton, Stoke Abbey, Stoke Bishop, Westbury- 
upon-Frym, Gl tershire, *‘ Impr 8 in clocks or time-keepers.” 
—Petition recorded 5th April, 1859. 

866. ALEXANDER CHAPLAIN, Glasgow, Lanarkshire, N.B., “ Improvements 











: . | 
ven ADAMS SILVER, Cornhill, London, ‘“‘ Improvements in insulating 


in steam boilers.” 

867. Ronert PostLerHwaite, Liverpool, Lancashire, ‘‘ An improvement in 
harness pads for horses.”— Petitions recorded 7th April, 1859. 

903. LeopoLp Wimmer, Vienna, Austria, ‘‘An improved preparation for 
killing beetles.”— Petition recorded 11th April, 1859. 

916. Purr Hitt, Manchester, and Joun Moors, Salford, Lancashire, “ Im- 
provements in weaving double pile fabrics.” 

919. James CrosspaLe, Rotherfield-street, Lower Islington, Middlesex, 
* Certain improvements in boots and shoes.” 

922. SAMUEL TaTrTon, Leek, Staffordshire, “‘ Improvements in preparing and 
treating silk, and improvements in dyeing silk.”—Vetitions recorded 12th 
April, 1859. 

951. Hu@u ADAMS Suver, Cornhill, London, “ Improvements in insulating 
wire for electric telegraphs.”— Petition recorded 15th April, 1859. 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the (azctte (and of the 
Journal) in which this notice is issued. 





List of Specifications published during the week ending 
29th April, 1859. 

431, 4d. ; 2123, Gd. ; 2124, Is. 11d. ; 2125, 3d. ; 2126, 3d. ; 2128, 7d. ; 2129, 
Gd. ; 2130, 10d. ; 2131, 3d.; 2132, 3d. ; 2133, 3d.; 2134, 7d. ; 2135, 10d. ; 
2136, 5d. ; 2137, 7d. ; 2138, 8d.; 2139, 3d.; 2140, 9d ; 2141, 1s. 4d. ; 2142, 
5d. ; 2143, 3d. ; 2144, 7d.; 2145, 6d. ; 2146, 3d. ; 2147, Od. ; 2148, 3d. ; 2149, 
1s. 3d. ; 2150, 10d. ; 2151, 5d. ; 2152, 6d. ; 2153, 1a. 9d. ; 2154, 3d. ; 2155, 3d. ; 
2156, 9d. ; 2157, 4d. ; 2158, 6d. ; 2159, 3d. ; 2160, 3d. ; 2161, 5d. ; 2162, 4d. ; 
2168, 3d. ; 2164, 3d. ; 2165, 9d. ; 2166, 3d.; 2167, 3d.; 2168, 3d.; 2169, 7d. ; 
2170, 3d. ; 2173, 6d.; 2175, 7d. ; 2176, 3d, ; 2179, 3d. ; 2182, 7d. ; 2184, 3d. ; 
2186, 10d. ; 2667, 3d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s, must be remitted a order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


Sate or Sreamsuips.—GaLway Live.—We understand the 
entire of the European and American Steamship Co., numbering 
eight splendid ships, of the aspregate tonnage of 20,000 tons, has 
been disposed of to Mr. Lever. The transaction was effected by the 


house of Alfred Brett and Co., of London. 


The exact price has not 





Dated 8th May, 1856. 


transpired. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, G , Boilers, Fittings, §c. 
2347. C. C. ALGER, Parliament-strea, Westminster, “Cupola furnaces.”— 
Dated 21st October, 1858. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

2363. R. WALLER, Baker-street, Portman-square, ‘‘ Motive power.”— Dated 
22nd October. 1858. ; : 

The patentee constructs the apparatus or engine with a series of magnets 
arranged in such a manner that the armatures or keepers are always near 
together, or in contact, and arranged so that several of them operate at the 
same moment ; and he employs, in some cases, iron wire to coil the magnets. 
One modification of his invention consists in the construction of a series of 
magnets radiating in a circular or conical form, and he arranges the armature 
or keeper also in a circular or covical form, but somewhat less in 
diameter than the circle of magnets, and placed eccentric thereto. He 
arranges a shaft within the centre of the magnets, and attaches thereto an 
arm orcam. On the inner circle of the armature he has a pulley or roller, 
the axis of which is arranged to actuate the arm or cam on the shaft. The 
armature may be also arranged with a series of maguets, or the outer series 
may be moveable and the inner one stationary, or in any convenient man- 
ner, so that the two circular series being eccentric to each other will be so 
attracted as to cause the central shaft to revolve. The improvements in 
batteries consist in giving a current or stream to the liquid employed in the 
cells for cleaning and other purposes ; also in working the cells or troughs 
under pressure greater or less than that of the atmosphere. 





Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, &c. 


2350. C. W. WiLLiaMs and G. Eyton, Liverpool, “ Locomotive and other steam 
boilers.” —Dated 21st October, 1858. 

This invention consists in a peculiar conbination of the several parts of 
steam boilers and their furnaces, whereby the heating surfaces are rendered 
more efficient, and the process of admixture between the atmospheric air 
and the combustible gas generated in the furnace is better effected. Hitherto 
it has been the custom to construct locomotive and other tubular boilers 
with tubes seldom exceeding 4 in. or 4 in. in diameter, and such, although 
found suitable with coke, when coke is the fuel used, are inadequate in 
effecting the bustion of bitumi coal without producing smoke, 
and such, therefore, demands a different construction and arrangement, 
These improvements consist in giving the tubes or flues an increased 
diameter with an i run or dist , along which the flame and 
products of combustion pass to the chimney, These tubes or flues may 
vary from 4 in. to 12 in. or thereabouts, in diameter, according to the size 
and construction of the boilers and their furnaces. These enlarged tubes 
or flues may be arranged in two, three, or more tiers, according to the 
draught and size of the boiler, To prevent the flame and heated products 
of combustion passing too rapidly, and without giving out their heat to the 
water, the tubes or flues are to be furnished with a sufficient number of 
heat conductors and heat agitators, by which their absorbing surfaces are 
rendered more efficient, salt on increased amount of water is vaporised. 
Provision will also be made for the introduction of the required quantity of 
atmospheric air, with an adequate space for the admixture and diffusion of 
the air and gases, and for which purpose a separate chamber will be pro- 
vided. The main feature of the invention is the peculiar combination of the 
several parts by which the before-named objects are to be effected.—Not 
proceeded with. 

2358. J. H. Jounson, Lincolu's-inn-flelds, ‘‘ Apparatus for lubricating rail- 
way axles and other bearings." —A communication.—Dated 21st October, 
1858 

According to this invention, it is proposed to use, in connection with any 
convenient or suitable lubricating apparatus or oil elevator, a capillary pad 
or cushion composed of wool, cotton, or other suitable material, aud com- 
bined with a metallic conducting spout, which is pressed by one or more 
springs against the under side of the enlargement or shoulder of the journal 
of the axle or shaft. This pad soaks up the excess of oil which always 
collects at that point, and causes it to return either to the elevator or to 
the reservoir, so that there will be no waste of oil beyond a few occasional 
drops. A small piece of wood or leather is fixed in the middle of the spout, 
and bears or rubs against the shoulder of the axle or other journal for the 
purpose of taking off a portion of the friction from the capillary pad, which 
would otherwise become rapidly worn out. This pad should always be 
placed above the level of the oil in the reservoir, so that it will remain in a 
comparatively dry state. 

2374. E. Corram, Lower Belgrave-place, Pimlico, “ Internal fittings of 
carriages.” —Dated 25th October, 1858. 

This invention relates to an improved construction of seats, backs, and 
elbow rests of carriages (particularly railway carriages), and consists, in the 
First part, in the substitution of a peculiar comtimation of metallic springs, 
laths, and covers for the ordinary seats and backs, whereby the inventor 
obtains greater elasticity, durability, cleanliness, less liability to harbour 
dirt, vermin, or contagion, and contribute thus to the health and comfort 
of passengers. The Second part consists of an improved arm or elbow rest, 
so constructed as to turn up or down when desired, so that the seat may 
be converted into a couch. These improvements may be used either sepa- 
rately or conjointly. To effect the proposed objects he constructs the 
elastic portion of the seat or back in part or otherwise, agreeably to the 
specification attached to his former patent for *‘ Inyprovements in bedsteads,” 
dated the 16th of June, 1846, which is a novel arrangement of metallic 
springs and their connections, by which superior elasticity and other 
advantages are obtained in the surface whereon the bedding is placed. 
elastic foundation he covers with leather, horsehair, cane, or other suitable 
fabric, a sheet of woven cocoa-nut fibre, jute, or other suitable material 
being interposed between such covering and the elastic foundation, by which 
he produces an elastic seal without stuffing or ~_— 4 of any kind, and, as 
such, not liable to the necessary inconveniences and objections to which 
stuffed seats are liable, especially in tropical climates. To render the arms 
or elbow rests moveable as hereinbefore described, he attaches them to the 
framework of the carriage, so that they may either be turned up or down 
as convenient, leaving a large portion, or the whole of the seat if desired, 
available as a couch. In cool seasons or climates when a softer and warmer 
seat and back are desired, a stuffed cushion is used in lieu of the simple 
covering before described.— Not proceeded with. 

2378. J. Ross, Aberdeen, “ Propellers.” —Dated 25th October, 1858. 

This invention relates to a peculiar construction and arrangement of 
direct-acting submerged propeller, applicable to ships and boats, and other 
floating craft either for sea or inland navigation. The propeller, according 
to this invention, consists of a horizontal shaft or bar, having a reciprocating 
motion imparted te it in the direction of its longitudinal axes, which motion 
may be derived either from a steam engine or other driving power. To the 
outer end of this shaft or bar is secured or formed a Y-shaped block of metal, 
having the narrow end towards the ship ; to this narrow end is hinged on 
either side a vertical wing or float, which wings are free to open out at right 
angles or nearly so to the propeller bar or shaft, or to close against the sides 
of the Y-piece before referred to, which latter keeps them just sufficiently 
open to cause them to expand when urged against the water. A transverse 
cross bar or stop fitted to the propeller shaft or bar behind the wings serves 
as a rest or stop for the wings to bear against when open in readiness for 
being pushed through the water. The action of this propeller consequently 
is perfectly direct upon the body of the water, the wings opening and 
closing as the propeller shaft or bar moves outwards from, or inwards 
towards the ship. In some cases one float or wing only may be used in 
place of two as previously described. These propellers may be applied 
either to the bows, stern, or sides of a ship or boat, as may be found most 
convenient or suitable for the kind of navigation required. 








Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
2290. J. R. Smrrn, “ Improvements in apparatus for propelling boats and 

vessels.” —Dated 14th October, 1858. 

This invention relates to a simple hanical arrang t whereby boats 
and vessels may be propelled with much ter ease than by oars. Accord- 
ing to one modification of the invention as applicable to boats of moderate 
size, such as are usually pro by ours, a horizontal transverse paddle. 
shaft is fitted up in suitable ings near the boat's bow, or well forward. 
This shaft has a paddile-wheel at each end, working in the usual manner, 
and it has upon it a toothed pinion, by which it is geared through a train 
spur-wheels and pinions with the shaft of a ratchet-wheel, which shaft 





Wi 





works in bearings a little abaft the paddie-shaft. The train is so 
arranged that one turn of the ratchet-shaft gives a number of 
turns to the paddle-wheel shaft. The wheel is actuated by a pawl 
and detent arrangement in connection with one end of a wo er 
disposed lengthways and horizontally in the boat, the being as great 
as the boat will conveniently allow. The party working or propelling the 
boat is seated in the stern, so as to be within conven reach of the after 
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the wheels, The lever gives the operator great power ; 
and a comparatively amount of traverse of the hand-worked end 
gives a t movement to the paddie-wheels. In- 


inds of gearing may be used for getting up the speed.—Not 


2344. T. TwELLs, Nottingham, ‘‘ Machinery for embroidering or ornamenting 
woven, ae or laced fabrics.” —Dated 20th: October, 1858. 

This invention consists, Firstly, in the employment and method of action 
of a needle with a single barb, which pierces the cloth or other fabric. The 
thread is then laid over the needles, and the barb is pressed down by two 
instruments called pressers, which open to admit the needle in its forward 
motion to receive the thread from the thread layer, and as the needle is 
withdrawn the pressers close and put down the barb or beard in sufficient 
time before it ame the cloth or other fabric worked upon it, then 
takes the thread ugh the cloth or other material doubled, the material 
moving in any required direction, and forms what is called the looped or 
tamboured stitch. The: next part of the invention consists in causing the 
needle to revolve, so that the back of the needle always stands in the same 


stan ao Tonuineds ontll the trate be property Seiad. Drop-plates are put in 
as un be rly . p are pul 

at interval to prevent the Sommebhien f the grain on the inclined planes, 
and also to ww hg LT than what is deemed 
suitable and convenient. The flow of n downwards is regulated by 
a cylinder or wheel at the lower side of the undermost inclined sur- 


wermost inclined quines, ane S- —— of = 
cylinder or wheel is regulated by clockwork provid a pendulum, or 
some other convenient soon g The inclined surfaces are supplied under- 
neath with heated air, and are provided for the escape of 
the steam from each in surface, so that it will not be allowed to pass 


ture of the drying chambers, a metal rod or wire is 
chamber, to act as a heat r, by expanding when the kiln gets over- 
heated, and admitting cold air by the opening of a valve. By applying an 
exhaust draught where driving power can be obtained, an extra draught in 
the drying chamber may be created, if thought desirable. 


2365. C. Cust, Wangs, “‘ Apparatus for harrowing, scarifying, and 
Jel 4a nd.” 





direction as the cloth or other material is moving, to form the required 
pattern. Thus, for instance, the cloth moving to the right hand on the 
machine, the barb of the needle will stand to the left ; or, the cloth 
moving to the left hand, the barb of the needle will stand to the right 
hand. If the work be going upward the barb points downward, or 
if the work be guing downw: the barb points upward, the needle being 
in a round stem or spindle containing a pinion or pulley, to be moved by a 
toothed rack or any other suitable known mechanical contrivance actuated 
bya ong a or other mechanical means, The next part of the invention 
consists in having a bobbin or spool, with a hole through its centre to allow 
the spindle containing the needle to pass through, and also a small head 
m the bobbin or spool with two holes, one for the needle to pass 
through, and the other for the extra thread to = through, so that when 
the needle is withdrawn through the fabric, the head of the needle will pass 
within the first-mentioned hole, then the bobbin or spool will be caused to 
revolve by a band or other suitable contrivance ; it will then have laid the 
thread in the second hole, which will cause it to lap round the double 
thread or loop at the needle’s head when drawn through the fabric, so that 
it forms a raised pile or cord. And, ae one or more needles is or are to 
be placed out of the centre of the needle spindle, so that in revolving, 
stitch by stitch, it will describe a greater or less circle according to the 
uired spot, ring, or other ornament; the first-described needle will 
revolve in the ceutre, and the other needle or needles will revolve round it. 
For making detached patterns, such as spots, rings, or sprigs, or any 
separate objects that require the thread to be cut off, the patentee applies a 
knife or cutter at the back of the cloth or fabric, so that when the needle is 
withdrawn, a lateral motion is communicated to the said knife or cutter by 
the jacquard or other contrivance, thereby severing the thread, while 
the thread is held in front of the fabric by a pair of forceps actuated by the 
— or other contrivance, so that the thread is held within the forceps, 
while the work is moved from one detached spot, ring, sprig, or ornament 
to another. 
2348. J. and 8S. MARLAND, Walsden, Lancashire, “‘ Power looms.” —Dated 21st 
October, 1858. 

These improvements in power looms consist, First, in a certain variation 
or variations in the letting-off motion ; Secondly, in a variation or variations 
in the taking-up motion; Thirdly, in the application of a clutch-box or 
ratchet motion to the warp beam, in order to facilitate the tightening of the 
warp when required ; and, Fourthly, in the application of an improved easy 
motion, to relieve the shuttle from the pressure of the swell at the moment 
it is being thrown through the shed. These several improvements cannot 
be described without reference to the drawings. 

2355. R. A. BRooMAN, Fleet-street, London, ‘‘ Knitting frames." —A communi- 
cation.— Dated 21st October, 1858. 

In this invention all the parts now forming knitting frames remain, but 
the motions thereof are produced mechanically, so as to make them self- 
acting. By a repetition of parts along a frame, a great number of similar 
fabrics may be produced at one and the same time. The drawing shaft runs 
along the front of the frame, and through bevel gearing, and an inclined 
connecting shaft, motion is communicated to another shaft with eccentrics, 
which are arranged upon it in such manner as, upon the revolution of the 
shaft, to set in motion levers and arms, which in turn produce all the move- 
ments now effected by hand.—Not proceeded with. 

2362. A. Suaw, Grantham, ‘‘ Raising nap on the linings of sheep skins.”— 
Dated 22nd October, 1858. 

This invention consists in the employment of pumice-stone for raising 
nap on the linings of sheep skins. 

2370. G. Davirs, Serle-street, Lincoln’s-inn, “* Weaving.”—A communication: 
— Dated 23rd October, 1858. 

This invention relates to weaving articles of a circular or elliptic form 
without seam. The principal feature of this invention consists in weaving 
such fabrics with two circular or elliptical lists or selvages, either parallel, 
concentric, or otherwise, the weft threads passing in a radial direction. In 
order to effect this object the width of the warp is divided into several 
separate breadths, each independent and distinct from the other, and wound 
upon beams or rollers weighted in a different manner, those composing the 
inner circle being weighted the heaviest. The number of these breadths or 
divisions will depend upon the nature of the material, and the quality, form, 
and breadth of the fabric. The reed is paralle! to the warp beams, and the 
cloth roller is formed of a truncated cone corresponding with the form of 
the article to be woven.—Not proceeded with, 

2379. T. and J. Asuwortn, Power looms.”—Dated 25th October, 1858. 

These improvements relate to that description of power looms employed 
for weaving patterns, and the first part of the invention relates to an im- 
proved arrangement and construction of apparatus for actuating the pick- 
ing rods, and known as a picking motion. The apparatus consists ina 
single endless pattern chain, by means of which a greater number of single 
picks of various colours or threads can be given than hitherto. The chain 
passes over toothed pulleys or bands, to which an intermittent motion is 
given by means of a star-wheel, driven by suitable gearing. This chain is 
composed of links having a varying amount of surface, according to the 
number of “‘ picks” required, and are so placed as to come beneath and lift 
a lever during their passage over the top pulley, the lever being lifted for 
different durations of time, according to the surface of the links. This 
lever, by means of other intermediate levers, causes a rod (extending across 
the loom and having a cranked lever at each end) to slide horizontally, 
bringing the picking lever or hammer on one side of the loom in a position 
to be struck by the stud on the fly-wheel as it revolves, and out of the way 
of a similar stud on the fly-wheel on the opposite side, so that so long as 
the lever is raised by a link, so long will,the cranked levers be struck by the 
stud, and the Wl oon effected on one side of the loom (by an inter- 
mediate lever and strap) until the link passes and the lever falls, which will 
transfer the motion to the opposite picking rod, and the shuttles, or a 
certain number of them, will be returned. In reversing the action of 
the loom, the chain reverses without altering the pattern. A second part 
of the invention applies to a novel method and arrangement of apparatus 
for raising and lowering the ‘‘ healds” simultaneously. Upon each of the 
“*treddles” a vertical bar works upon a central stud, the top and lower ends 
of such bars being hooked and notched to receive the knife edges of two 
horizontal rods extending across the treddles, and having a constant motion 
to and from each other. The upper ends of the hooked bars are in con- 
nection with levers worked by pegs upon a pattern band or endless chain, 
so that such levers as are moved by the pegs cause the top end of their 
corresponding hooked bar to come in contact with the knife edge of the 
upper bar as it rises, and also clears their lower hooks from the descending 
lower bar, by which means the healds corresponding to the levers moved 
become lowered, whilst the hooked bars not moved by the pegs are caught 
by the descending bar, and their healds become raised, by which means a 
simultaneous or double action of the healds is effected, and a wide ‘ shed” 
produced and secured, 
> R. Parkuurst, New York, ‘Cotton gins.”—Dated 25th October, 

The nature of this invention consists in connecting the stripper and 
ginning cylinder with what is termed an internal gear, viz., a female gear 
wheel, surrounding and driving the pinion on the end of the stripper shaft, 
by which means the ‘ae nal motion is given to the stripper from the 
cylinder ; the two are always compelled to rotate simultaneously, andjthere 
is no chance for the cotton to clog ; there is no part of the gearing exposed 
so as to become injured itself or entangled in any surrounding or tontigueus 
articles ; the gearing is kept clear; and the drum formed + the internal 
gear gives opportunity for applying power at this point, or taking off a belt 
to the blower. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2364. R. Kennedy and J. ARMSTRONG, Lisburn, Ireland, * Kiln for drying 
grain.” —Dated 22nd October, 1858. ‘ 

This invention relates to a novel mode of arranging the tiles or other sur- 
faces of the kiln intended to receive the grain to be dried. These surfaces are 
placed one above the other in a slanting position across an upright heating 
or drying chamber. Any convenient number of these inclin lanes or 
surfaces may be used according to the dimensions of the kiln. e grain 
to be dried is allowed to pass from a chamber or hopper above through an 
aperture on to the upper side of the highest inclined plane. From thence 
the grain passes down that plane to the opposite side of t the chamber, where 








9 '—Dated 22nd October, 1858. 

For these purposes, a frame is employed, to which bars are fixed, and these 
have tines secured to them, the stem of the tine being curved or bent round 
the bar, so as, supposing the bar to be square in section, to fit to three of its 
sides, or if the bar be of any other form the stem of the tine is bent round 
it to a similar extent. Through the stem of the tine two key-ways are cut, 
one opposite to the other, in such a position that a key passed through them 
comes against the fourth or remaining side of the bar, thus fixing the tine 
very firmly in its place, and at the same time allowing of its being readily 
removed when required. The patentee prefers that the key used for this 
pu should be split at its end, which will have a tendency to prevent it 
shaking loose. The implement, consisting of the frame with the bars and 
tines fixed to them as above described, may be drawn over the land by 
horses, or by power, and it is in some cases furnished with handles to guide 
the implement. The depth to which the tines penetrate the land may be 

lated by adjustable wheels carried by the frame. In some cases the 
frame (with the bars and tines) is mounted on another frame carried by 
adjustable wheels ; and there is a lever (or levers) mounted on this frame, by 
means of which the tine frame can be raised or lowered, so that by means of 
this lever or levers the tines may be set so as to penetrate the land to any 
desired depth, or may be raised entirely off the land when required. The 
lever works through a guide, and is held in position by a projecting stop or 
notch on the guide, into which it springs when brought opposite to it. 
This stop is secured to the guide by bolts or other equivalent fastenings, in 
such a@ manner that it may be moved up or down the guide according to 
the position the tines are to occupy. He employs similar moveable stops 
in implements having tine bars, which rotate as is described in the specifi- 
cation of a former patent granted to him, and dated the 4th day of Novem- 
ber, 1857. When a second frame mounted on wheels is employed to carry 
the frame with the bars and tines, these bars (in place of being fixed to the 
frame) are in some cases mounted so that they can revolve as axes. For the 
purpose of attaching horses to implements constructed in any of the 
thods above ioned or described, or to other similar implements, for 
harrowing, scarifying, and cultivating land, they are furnished with two or 
more hooks or other form of coupling, placed at such a distance apart that a 
horse may be attached to each hook or coupling, and in some cases these 
hooks or couplings are attached to spindles or stems having wheels at their 
lower ends ; and in this case, in order that the wheels may move simul- 
taneously, the hooks or couplings are connected together by a rod which keeps 
them always parallel the one to the other, Castor or swivel wheels are also 
employed to support the hinder ends of such implements in place of ordinary 
wheels, so that they may be more readily moved about in a confined space. In 
some cases also he employs shafts instead of, or in addition to, other lings, 
for the purpose of attaching horses to implements for harrowing, scarifying, 
and cultivating land, when such implements have tines fixed as described, 
or when used with tines and broad shares attached, or any other method. 
2366. E. PaLMer and E. Paumer, Thetford, ** Apparatus for cutting hay 
straw, or other similar substances.” —Dated 28rd October, 1858. 

For the purposes of this invention the patentees make use of a shaft or 
axis, supported and capable of being ca to revolve in suitable bearings, 
and carrying, by means of arms or otherwise, two or-any other convenient 
number of blades or cutters, having their length running in a direction 
parallel to that of the axis, and their width more or less approaching the 
direction of their circle of revolution. These blades or cutters are tapered 
off so as to form cutting edges in the direction of their length, and are 
adjustable (by means of suitable screws provided for the purpose), so that, 
as they are carried round by a revolution of the axis, they successively pass, 
and may, to some extent, rub against a blade or *‘ ledger plate ” placed in 
an inclined position with regard to the axis and revolving blades before- 
named, and serving ‘as a fixed cutter, between which and the revolving 
blades the hay, or other subst to be operated upon, is cut, It will 
thus be seen that the moveable blades successively act with the “ledger 
plate,” in the manner of which one blade (the “‘ ledger plate”) is fixed, and 
the other is attached, its edge forming a suitable cutting angle with that of 
the fixed blade by arms or otherwise to an axis, whereby it is carried down- 
ward past the fixed blade. The “ledger plate” or fixed blade is situated at 
the end of a suitable trough or guide-casing, into which the material to be 
cut is fed, and along which it is drawn gradually forward by means of 
toothed or other suitable rollers to the “ledger plate,” to be cut as 
described. In order to give motion to the parts above-mentioned they 
make use of a toothed-wheel, revolving horizontally upon or with a vertical 
shaft or spindle, and of sufficient size to allow one or more horses or other 
draught animals to be yoked thereto, 

2380. W. Crappock and J. Waiter, Archer-street, St. James's, London, 
“ Connecting links of harness hames.”—Dated 25th October, 1858. 

These improvements in the connecting links of hames consist in forming 
them with a hook at each end, whereby they are hooked into the eyes of 
the hames, instead of the hames being introduced into the body of the link 
as usual. The loop or link that receives the ring from the pole-chain is 
somewhat in the form of a loop, which restricts the traverse of the ring, 
and prevents its coming in contact with the hames. This loop or link may 
also receive the martingale. The ring is removed from the link at an 
opening left in that part of the link which fits against the collar. The 
patentees reduce or set down this part of the link on each side of the gap or 
notch formed for the removal of the ring, in order to receive the thickness of 
astrap placed around it, and so as still tojensure its bedding fairly against the 
collar. 

2381. G. Kent, High Holborn, London, “* Churn.” —A communication.—Dated 
25th October, 1858. 

This invention ists of an arrang t of parts, i g the use of 
certain pipes, for drawing air down continuously into the liquid as the 
churn is rotated, and cannot be descri without reference to the 


drawings. 
Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 

2345. J. Wainwricut, Birkenhead, ,“* Ventilating houses.” — Dated 20th 
October, 1858. 

This invention consists in ventilating houses, cabins of ships, and other 
places, by forming a number of holes inthe sash frames (by preference, the 
lower and upper), and placing over these holes zinc or other metallic plates 
as screens to prevent direct draughts into the apartment. Or, instead of 

erforating the sash frames, the patentee sometimes employs neat perforated 

xes or cases inserted in the window, or the door, or other suitable place, 
as may be required, and covers these with, or combines with these metallic 
screens or plates, as before described. 

2385. A. V. Newton, Chancery-lane, ‘‘ Machinery for pulverising, kneading, 
pressing, ond moulding clay and other plastic materials.” —A communica- 
tion.— Duted 26th October, 1858. 

This invention relates, Firstly, to a noyel construction and combination of 
pulverising, kneading, and moulding rollers, by which the clay or other sub- 
stance passing between them will be thoroughly pulverised, kneaded, and 
forced into the required moulds, with an evenness and beauty of surface and 
solidity of consistence hitherto unknown. Secondly, in connection therewith, 
to a provision for preventing the lateral oozing of the clay or other substance 
during its passage through the machine. Thirdly, in combination therewith, 
to the employment of adjustable triangular concave base walls or guides, 
arranged in such relative manner to the rollers as to afford a emge 
recess, and at the same time to act as cleaners to the rollers between whic! 
they are arranged. Fourthly, to the construction and arrangement of 
suitable dies or moulds formed to act as scrapers and cleaners to the rollers, 
from which they receive the kneaded and compressed material as it is forced 
through the machine, and at the same time to reorganise and more firmly 
unite the particles of the material so received, and mould the same into any 
form required for archi al or hanical purposes. Fifthly, to a pro- 
vision for severing the plastic material at desired points as it is being forced 
through the dies, and at the same time preserving all its symmetry and 


beauty of finish. 
Ciass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or Jor Defences, Gun Carriages, §c. 
2353. G. Reprorp, Moseley, Worcestershire, “ Circular and self-acting car- 
tridge pouch.” —Dated 21st October, 1858. 
The improved pouches are made in a true circular form, with rounded 
ends and sides, so as to fit the body. They are made self-acting by placing 
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combination of strong linen or cotton cloth or canvas, paper or thin 
metal, as brass or iron. The spring is either a common wire spring or a flat 
zig-zag one.—Not proceeded with. . / 


Crass 7.—FURNITURE AND CLOTHING. 

Including Cooking Utensils, Uj , Ornaments, Musical Instru- 

dow b Manufactured Articles of Dress, §c. ; 

2343. R. Grirritas, Mornington-road, Regent's Park, “ Baths.” —Dated 20th 
October, 1858. 


These improvements consist in the arrangement and construction of 

80 as to ra a foot, hip, sponging, and shower ge erste Bap 

separately or jointly, or the shower-bath, and consequently the force- 

may be dispensed with. In that case it will only form a foc’, h x 
ging bath ; and when it is not required for a bath, will form an easy 

Chait or night commode, which can be covered and cushioned with ordinary 

materials to suit the furniture. 

2349. P. CLeRc and A. PiaGet, Clerkenwell, ‘‘ Winding watches, chronometers, 
and time-pieces, without the use of a separate key.” —Dated 21st October, 
858. 


1858. 

The object of this invention is to provide for the winding of the watch, as 
also the setting of the hands of a chronometer and time-piece, withouta key, 
the hinery being attached to the watch. A piece is cut round the 
wind-up hole, more or less according to the size of the watch, and then a 
piece of the same metal and shape is introduced in the said hole, and fitted 
to the square or pipe. Then a handle, forming part of the round plate, is 
raised, and when held with the thumb and forefinger will wind easily. The 
handle is then shut down level with the dome of the watch, so that it is not 
seen, and by that contrivance the watch is preserved from dust.—Not pro- 








2360. E. WHITEHALL, Nottingh “* Machinery for the ufacture of cap 
Sronts.”— Dated 22nd October, 1858. 

This invention, which relates to certain improvements upon the details of 
a former patent, cannot be described without reference to the drawings.— 
Not proceeded with. 

2376. J. J. Wetcn and J. 8S. Marnaetson, Cheapside, “ Scarfs.”—Dated 25th 
October, 1858. 

This invention consists in manufacturing gentlemen’s scarfs of silk or 
other suitable fabric, in such a manner that the ends can be displayed in a 
full stiff form without the inconvenience of having too stout a fabric round 
the neck. The patentees pro; making the centre part of scarf (about 
the length of the circumference of the neck) one-half, or even less than one- 
half the substance of the remaining parts, by changing the shuttle in the 
process of weaving. 

2377. F. Fowkr, South Kensington, “‘ Umbrellas and parasols.”—Dated 25th 
October, 1858. 





The patentee constructs the stick of metal or other suitable material, and 
with recesses which receive the stretchers and ribs. Thus he makes the 
stick of a cross form in section, producing four recesses, each of which may 
receive two ribs and h These bers may be varied, and the 
stick may have a r or less number of recesses, or the stick may consist 
of a small tube with leaves or ribs projecting from it. In this manner he 
obtains a strong and light stick, and the umbrella or parasol when closed 
occupies very little space from the stretchers and ribs lying in the recesses 
of the stick. In order to make the stretchers lie as close as possible to the 
stick, he makes them to project a little beyond the ends of the ribs when 
the umbrella or parasol is closed, and he bends their ends a little, and 
attaches them to the runner, which is also beyond or above the ends of 
the ribs. 

2385. C. WIELAND, Commercial-road, Limehouse, “‘ Chronometers, watches, 
and such like time-keepers.”—Dated 26th October, 1858. 

Instead of making the rim of the balence divided, as heretofore practised, 
the rim is here proposed to be made of one entire see of metal, and to 
the bar and rim of such said improved balance the following parts are con- 
nected for giving the ae property thereto, namely, two curved 
pieces of two different kinds of metal connected together in the usual way 
of uniting mctals together in the facture of r tion bal 80 
as to combine and render useful the expanding and contracting properties 
of these metals.—Not proceeded with. 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and "Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


2342. P. C. Stortz, Liverpool, ‘ Materials of photographic plates."—Dated 
20th October, 1858. 

This invention consists in substituting prepared copper or other material 
plates, panels of wood, mill , canvas, or other materials, having oiled 
or varnished surfaces, such as are usually used for painting upon in oil for 
the ordinary materials upon which photographic images are deposited or 
printed.— Not proceeded with. 

2382, A. V. Newton, Chancery-lane, “‘ Candles."—A coimmunication.—Dated 
25th October, 1858. 

This invention consists in coating or covering candles manufactured of 
tallow or other inferior substance with a plurality of compositions formed 
of stearic acid and tallow in varying proportions, together with proper 
fluxes to give different degrees of fusibility, and also certain degrees of 
hardness and smoothness to the same, in connection with an increased 
illuminating power, 


Crass 9.—ELECTRICITY, 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2368. E. C. Sumparp, Jermyn-street, ‘‘ Electric lamps.”—A communication.— 
Dated 23rd October, 1858. 
This invention consists in the employment in an electric lamp of an 
seat ined in a stati y bridge plate or its equivalent, and recei 
the electrode in such a manner as to allow the point only thereof to pro- 
trude through it the distance required, and permitting the advance of the 
said point so fast only as it 1s oxidised and reduced by the electric current, 
And also in the combination of a loaded tube carrying the upper electrode, 
an open seat, and a mercury tube, in which floats and is secured the lower 
electrode, so that while the upper tube feeds the upper electrode down to 
the open seat as fast as it is reduced, the lower electrode is also fed up as 
fast as reduced, and kept in its proper position with ref to the upper 
electrode. 
2373. W. E. Newton, Chancery-lane, “ Telegraphic apparatus.”—A commu- 
nication.— Dated 23rd October, 1858. 
The First part of this invention has for its object to send and receive 
imult. ly over the same wire, and this a 
to 
ets, and 

















the employment of an accessory magnet and an accessory battery 
instrument, in combination with the main batteries and main 

with a means of reversing the direction of the current of each of the main 
batteries, as will be hereafter described. The apparatus for carrying out 
this part of the invention consists essentially of two parts—the key or 
transmitting apparatus, and the relay or receiving apparatus. The trans- 
mitting key also serves to reverse the direction of the current, and may 
therefore be called a reversing key. The Second part of this invention has 
reference to a means of printing despatches as received. These features of 
the invention cannot be described without reference to the drawings. 





Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2325. W. E. Newton, Chancery-lane, London, “ Apparatus for lighting gas 
and other lamps.” —A communication.—Dated 1sth October, 1858, 

This invention of improvements in apparatus for lighting gas and other 
— relates to a means of effecting this object by electricity, or the 
discharge from a galvanic battery. In carrying out the invention, a battery 
is connected by wires with an inductive apparatus, and this apparatusi s 
again connected by wires with platinum points. The discharge from one 
point to the other across a space is effected hy opening and closing the circuit 
at asmall wheel attached to the inductive apparatus, A second battery is 
connected by wires with the magnet for — the armature, and - 
ing and shutting the gas burner. A magnet is fixed underneath the bed- 
piece, with its poles approaching near the armature, A lever is attached to 
the armature and extends back under a part which is supported upon the 
are pom of screws, fixed in the stands of the apparatus. A con- 
n with a pawl is placed underneath the armature lever. is pawl is 
made to act on a ratchet-wheel fixed to the burner; carefully insulated 
copper wires are connected with the inductive apparatus, and platinum 
points are connected with the insulated wires, and brought opposite to each 
other over the tip of the burner. The burner, with the various connecting 
parts, is designed to take the place of ordinary me burners and cocks. The 
operation of the parts is as follows :—When the circuit of the ag A 

osed, the magnet is charged and attracts the armature of its pole. 
raises the armature lever, which, by extending back under the part, causes a 
er upon its pivot screws, thereby throwing some of 
the parts towards the burner. At the same time another piece 


thrown forwards, carries with it the spring which is connected with the 
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pawl that with the ratchet-wheel, which is thereby turned round 
Ene tooth each time the circuit. is closed. This operation is repeated 
thereby turning the burner around one tooth each time, till the holes in the 
parts of the burner are brought into correspond where the gas issues, 
(These parts ge og th, ake oe 
given coouber of man). gas-burner being now open, a discharge from 
the and inductive apparatus is effected through the jet of gas from 


to the other, by turning the wheel which completes the circuit of 
and inductive apparatus, and instantly the gas is ignited. To 
shut the gis off, it will be necessary to close the circuit of the battery a 
given number of times till the holes in the burner are out ofcorrespondence, 
and then the gas will be shut off.— Not proceeded with. 


2328. E. Watker, London-street, ‘‘ Filter."—A communication.—Dated 19th 
October, 1858. 
This invention cannot be described without reference to the drawings. 


2333. J. Ricumonn, Bow, “ The construction of valves, applicable especially to 
water-meters and other instruments for measuring fluids, and all hydraulic 
ri} ."—Dated 19th October, 1858. 

According to this invention a quarter rotary valve is constructed and 
made of iron, brass, or any other metal. ~ The chief improvement of these 
valves is to reduce friction. The valve is of the disc construction, and is so 
made that it can be cased off the face without loss of water or any other 
fluids that it may be applied to, by which means it requires a very little 

wer to work the same, and will give a full flow of water or yd other 
Ruid that may be passing through it, The faces of the valves will become 
better through wear, which is not the case with ordinary valves. The 
upper disc is constructed with a hollow box, and being moved a quarter 
round, will give either egress or ingress to the required passages, and at the 
same time will be quite tight on the faces. The spindle of the upper disc 
does not come through the valve, but is kept up in the lower box by a 
cylinder, and can be regulated as required.— Not proceeded with. 


Fi 
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Jackson’s Auromatic Brake.—In our edition of the 5th March 
last, we copied a communication from the London EncGryeer, in 
relation to the improvement and advantages gained by Mr. Adams, 
of the North London Railway, with ‘ Chambers’ Brake.” The same 
articles urges the great advantages of a brake whose action shall be 
“uniform and simultaneous throughout the train.” We are since 
informed, that Mr. Adams has so far at the “ Automatic 
Brake,” invented by W. R. Jackson, of Baltimore, that he is now 
fitting an experimental train with it. We may here remark, that 
it is somewhat strange that an English road should take the lead in 
using an American invention.— American Railway Times. 

Srrayce River Beps.—A corres pondent of the Scotsman, whose 
communication is distinguished as coming “from a friend,” sends 
the following piece of mining news from California :—“ I am now 
living at the top of a very high mountain, about 11,000 ft. above the 
sea, where the snow is about 10 ft. deep. The mining here is all 
done by tunnelling, and the tunnels are in general from 600 ft. to 
1,000 ft. in length. After running in that distance through the 
solid rock, we strike a deposit of gravel, generally from 50 ft. to 
600 ft. in width, and often over two miles in length. It is in this 
gravel that the gold is deposited. These deposits of gravel are 
evidently the beds of ancient rivers, for we tind the trunks of very 
large trees lying in the ground, and pieces of wood of all shapes and 
sizes. The gravel is all round, and exactly like that now found in 
the rivers. The channel we are sinking in is more than 700 ft. per- 
pendicular below the surface of the ground.” 

Serrinc One’s Foor on Joun Buiw’s Suovipers.—There are 
now building in the Thames twenty-seven gun-boats, of very light 
draught, besides vessels of larger size, for the Spanish Government. 
What can that Government want with the apparatus for landing ar- 
maments and pushing up creeks and harbours? What is the pro- 
posed scene for these interesting operations? B a singular coinci- 
dence Spain also wants a complete set of our Admiralty charts. She 
is not usually adventurous. She has not much to gain in our waters, 
or in any waters frequented by our shippiug. But there still sur- 
vives a tradition that Spain can throw herself into the service of 
France, and has not always been able to resist the attractions of that 
service. . . . It has transpired that, about two or three months back, 
one of the principal chart-sellers in London received an order simul- 
taneously from the French and Russian Governments, to the extent 
of £510 each, for a number of copies of each of the charts and sur- 
veys of the English coast and fortitied places, as well as those of our 
stations in the Mediterranean, &c. Struck by the magnitude of the 
order, he considered himself bound to mention it to the Admiralty, 
but no objection was made to its being executed. About three 
weeks back a similar order, to the amount of £300, came from the 
Spanish Government; and to-day fresh orders of £500 each have 
arrived from France and Russia. In this case the charts of the ports 
and coasts of our Indian possessions are included.— Times. 

Tue Rivers or Bencau.—Like the pine forest which once the 
Adrian wave flowed over, a great portion of Bengal appears to have 
been recovered from the sea. As far as the borders of Rajmahal 
the land was once under water, and afterwards jungle, as part of the 
Soonderbunds now are, until it was cleared and inhabited. The 
report of Captain Sherwell tells us that about the year 1534, the 
founder of the city of Issuripore Jessore fixed his residence there 
when it was a forest on the borders of the sea. Although we have 
no written data whereby we might trace and fix the advancement of 
the land on the Bay of Bengal, this is far from being improbable. 
History tells us that the name of the Adriatic is derived from the 
town of Adria, which once stvod on the shore of that sea, and it is 
now more than twenty miles inland; and that it was a station for 
the Roman fleet in the time of Augustus. The Ganges discharges about 
twenty-five times the amount of water into the Bay of Bengal that 
the Po does into the Adriatic. It is, therefore, not at all astonishing 
that there should be so rapid an increase of land caused by the 
enormous deposit formed by such a body of water. At the same 





rate, had the depth of the Bay of Bengal and other circumstances | 


been the same, the sand heads should have advanced since the time 
of Augustus about 500 miles. 
not advanced in the same proportion is that the Bay of Bengal is 
much deeper than the Adriatic. There is also another peculiarity 
in the Bay of Bengal: there is a patch of no ground which is sup- 
posed to be a great volcanic rent, in which no bottom is obtained at 
800 fathoms, and towards which the tails of all the sand- banks tend. 
Into this chasm probably much of the sediment brought down by 
the rivers is precipitated. Captain Sherwell says:—“I am of 
opinion that the river from Sooty, on the Ganges, to Nudden, at the 
junction of the Bhaugiruthee and Jellinghee is gradually but 
certainly filling up, and that it never can be made, with the means 
at present employed, a navigable river, even for small boats, from 
October to June, or for nine months in the year; but that it will, 
for many generations, if ever, be closed as an outlet for the great 
Gangetic freshes during the rainy season, or from June to September, 
I do not think possible or probable. The Bhaugiruthee, in its present 
state, can never be relied on as, or expected to be, a scourer of the 
river Hoogly ; its water can never be chad upon as an assistance 
to the shipping in Calcutta, the quantity poured into the Hoogly 
being so very small ; and although the water that used to flow down 
the Saraswati is now poured into the Hoogly, the river is shallower 
than it was a hundred years ago.” These apparently well-grounded 
opinions demonstrate how advisable it is to forward the formation of 
another port connected with Calcutta by rail or canal. The present 
difficulty in the navigation of the Hoogly between Calcutta and the 
sea, the certainty that it is gradually becoming more and more dif- 
ficult, without any chance of improvement, the extreme probabilit 

that some unusual flood or storm may change the present shanna, 
or raise some insurmountable obstacle in the river, suddenly and 
without notice, are potent reasons for not delaying the execution of 
the contemplated works on the Mutlah and the union between the 
City of Palaces and its new port. Captain Sherwell’s report may 
also prove very valuable to another class. Those who are interested 
in the reclamation of the Soonderbunds may obtain from it many 
valuable suggestions to guide them in forming the necessary embank- 
ments, and ascertaining the probable direction which the Hoods they 
have to guard against will take; and it may be some consolation for 
proprietors in that district to learn that as the land rises, and is 
a the sea, they will have less and less to fear for the 


The reason why the sand heads have | 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 

Tue Inon Trave: Continued Large Demand for Sheets: The Probabilities of 
the Future—Pia iron: Receding Prices: Great Rise in the Freights of Red 
Ore — Norra Starronpsame Inon-Masrers’ Association: The Colliers’ 
Strike in North Staffordshire —Tue Bramincnam Trapes: Present and 
Anticipated Slackness—WOLV&3HAMPTON AND Distaict TRaDEs: Continued 
Employment: The Labour Market —METALs IN THE Boarp or Trape RETURNS 
rok Marcuo—Tue Native Iron OF MapAGasCaR—THE StarrorD STRIKE 
— Worcester anD Hererorp Ramwa¥ — THe New WoLvERHAMPTON 
Water Company AND ITs PRoJEcTORS—CASUALTIES, 


THERE continues a tolerably good inquiry throughout South Staf- 
fordshire for best sheets for ship-building purposes; and in this 
description of malleable iron, some of the works have more to do 
than is convenient to even the tolerably extensive appliances of their 
establishments. As late as Wednesday last an order for nearly 
5,000 tons of plates also reached Wolverhampton. They were, how- 
ever, of a class somewhat too heavy for most of the works in this 
district. 1,000 tons were for use in the Thames. Their character 
shows the massive direction which shipbuilding is now taking, 
and lead to the inference that the war will produce a demand pecu- 
liar to a period of vigorous preparation for the actualities of a strife, 
and which would still be left to us even after a prohibition of our secur- 
ing immediate gain by the present conflict of others, but which might 
hereafter prove only the preparation to an attack upon ourselves. 
Still, should the Government deem themselves called upon to 
interdict the exportation of any kinds of machinery or other appli- 
ances of warfare, or the means of producing those appliances, a 
greater check would be experienced than has been already felt; for 
there can be little doubt that Great Britain is now, as she has long 
been, contributing to the prosecution of the Italian War, if, 
indeed, we have not been unwittingly furnishing some of the means 
to an assault upon ourselves. At the same time the demand referred 





to has not been to such an extent as in ordinary times to occa- | 


sion by its impression, per se, a perceptible difference; but, 
coming when that very demand had seriously reduced every other, the 
prohibition of the continuance of the practice would be felt. It 
would be seen that machinists would not continue to send orders of 
the extent and character that have lately been received from them. 
At the same time, whether the Government do or do not prohibit 
the exportation of munitions or materials of war, the horrid conflict 
which has now begun, and the extreme uncertainty of our own 
future position, are exercising a very prejudicial influence upon the 


iron interests of the country, and of South Staffordshire in par- | 


ticular. 
The effects are being felt very seriously by those pig iron makers 


who, not having been able, through the cautious proceedings of the | 


makers of malleable iron, to secure orders for even half a quarter's 


production, are now making without having a market in which to | 
The malleable iron houses, where there is | 


dispose of their produce. 
not a good stock of pigs, even after the small purchases of quarter 
day, are the exception. No sales are, therefore, being effected; and 
quotations extremely favourable to the purchaser are not suilicient 
to tempt to a purchase. 

At such a time the course which the railway and canal carriers 
have combined to take in connection with one of the leading ingre- 
dients in a good pig, is being felt with painful intensity. The red 
ore of Ulverstone has been lately used in South Staffordshire very 
largely by both the blast furnace proprietors, and also the employers 
of puddlers, greatly to the improving of the quality of much of the 
iron produced. About three weeks ago the carriers determined upon 
putting up the rates as much as 2s, 6d. upon every ton of hematite 
brought by them either upon the rail or by water. A severe check has 
thus been given to the consumption of that ore, for the rise of freight 
would have the effect in some instances of dncreasing the cost of the 
production of a ton of pigs as muchas 5s. This, with prices falling, 
cannot be borne by pig makers, who are thereby driven to make an 
inferior article, or else to suffer severe loss. For ourselves, we regret 
the step that the carriers have taken, mostly because of the result 
that it will have upon the quality of iron to be hereafter produced ; 
but also because, in our opinion, a remunerative rate might have 
been secured by the more politic course of adopting a scale which 
would have been a rise of scarcely a moiety of that which has now 
been determined upon. 

Mr. W. A. Foster, the head of the leading iron-making house in 
North Staffordshire, was re-elected on Monday one of the members 
for Staffordshire South. 

The North Staffordshire Coal and Iron Master’s Association held a 





meeting, which was numerously attended, at the Railway Hotel, | 


Stoke-upon-Trent, on Thursday, last week. The prospect of an 
European war, and the consequent advance in the rate of discount 
which is likely to follow, were stated, along with other adverse in- 
fluences, to have had an unfavourable effect upon the trade since the 
last meeting. The strike of some of the ironstone miners in the 


| this valuable metal. 


Tunstall district was reported to be still partially maintained, | 


although the number of men declining to work was daily becoming 
fewer. The meeting was quite unanimous as to the utter impossi- 
bility of an advance of wages being conceded, and the conduct of the 
men in question was characterised as extremely injudicious and 


prejudicial to the best interests of the workman: and the meeting | 


was equally unanimous in determining to support to the utmost the 
employers whose men have acted in the way alluded to. Unless 
business should take a turn for the better, the necessity for an altera- 
tion in the rate of wages, in an opposite direction, was mentioned ; 
but there appeared to Le no disposition to take any such step as long 
as it could possibly be avoided. 

There is scarcely a firm in Birmingham unconnected with the 
manufacture of arms and accoutrements upon which the Italian 
war is not producing an effect of a most serious character. This is 
felt more than it was last week, not only because the period is greater 
since the war was known to be inevitable, but also because the elec- 
tion being over, and the holidays terminated, the men have returned 
to their work, willing to resume their occupations with the vigour 
which empty pockets and the influence of a little healthy excite- 
ment not unfrequently provoke. The merchants engaged in the 
Italian trade have suspended their orders, and the Mediterranean 
trade generally is entirely stopped. With Germany it is probable 
that the little trade which we have been doing with them for some 
time past will be immediately stopped, as it is scarcely possible that 
that part of Europe should avoid being involved. Such is the dis- 
couraging state of affairs as affecting trade at the present time, and 
it is greatly to be feared that two or three weeks hence the depres- 
sion, which is even now beginning to be seriously felt, will have 
greatly increased. The American trade continues dull; a similar 
remark applies to the South American. There is little doing with 
the East Indies. Indeed, almost every branch of the export trade 
is languid. The home trade cannot fail to suffer from the events 
which led to the stoppage of the orders from our Continental cus- 
tomers. How otherwise can it be, when the first and chief article in 
the list of the artisan’s dietary has risen more than 50 per cent. upon 
its price before the war? What room will there be left, with de- 
creasing work in addition, for the purchase of those articles which 
can, by the strictest eeonomy, be done without? The same argument 
will apply to persons of a higher grade in life. Almost every un- 
necessary article of luxury, and many of direct comfort, will be done 
without for the time being; for who knows what amount of taxes 
he will have to contribute in order to the efficient defence of our 
shores ? 

At Wolverhampton, the effects of this necessary caution, on the 
part of the mass of the people, is being felt by those trades who are 
dependent upon the progress of building, and the continued or better 
furnishing of houses after they are erected. 

At present, however, most of the operatives are tolerably well 
employed in Wolverhampton and the surrounding districts. The 
absence of slackness is at the same time more observable among the 








workpeople connected with the manufacture of iron, with which par- 
ticular class the market is not over-supplied. 

The Board of Trade Returns for March show that the iron and 
hardware trades, earthenware and glass, and tin-plates, have all 
participated in the general increase of our export trade, which is 
shown by a total of £11,318,228 declared value, against £9,000,274 
in the correeponding period of last year, and £10,456,348 in that of 
1857, with which last month may most fairly be compared. ‘There 
was a large increase in the pig iron exports to France and the United 
States, but the trade in this commodity with Russia and Holland 
continued to decline, and the total, though a considerable increase 
upon last year, was below the exports of 1857. The same result 
appears in respect of bar and rod iron, in which there was a greatly 
increased exportation to the Hanse Towns, the United States, and 
Canada, the total showing an increase of one-third upon last year, 
though still below the exports of the preceding year. In railway 
iron of all kinds the increase was very great, especially to India 
and the United States. ‘The cast iron exports continue to be large, 
India taking large quantities, though the shipments to Egypt 
and the United States have fallen off. There was an increased 
exportation of wrought iron to all countries except Holland, 
but the total was below the trade of the corresponding month of 
1857. Copper manufactures, including those of brass and yellow 
metal, show a falling off, but there was a considerable increase in 
the exports of unwrought copper, the shipments to France having 
doubled. There was a great increase in the og en trade, owing 
to the enormously augmented exportation to the United States and 
Canada. ‘The following table shows the result of the month's trade 
in these manufactures :— 

Month ended March 31st, 
1857. - ; 





857 858. 6d. 
Iron: pig _ £135,523 £74,777 .. £04058 
a bar and rod 287,274 163,716 .. 243,162 
ad wire a0 a ee 10,645 .. 14,883 .. 17,786 
»  Yailway .. .. .. 349,402 .. 196,118 .. 419,061 
i oo -» 72,612 .. 61,047 98,487 
- wrought .. oe 314,345 .. 208,322 .. 281,676 
pa steel am 68,747 3,576 .. 72,668 
Copper: unwrought oo oe $2,575 36,009 50,959 
aa sheets and nails +» 136,622 124,773 116 722 
= other sorts.. — 41,8385 .. 40,002 20,269 
- brass .. oe 9,9 8 16,781 12 898 
Lead .. _ 53,127 22,141 48,086 
Tin, unwrought 16,690 21,455 20,12) 
» plates .. ee oe 182,456 90,900 169,464 


Hardwares and cutlery were exported in excess of the trade of 
the corresponding period of last year, and also of the monthly 
average of the expired portion of the present year, but they did not 
reach the amount of the same month of 1857. The increase 
extended to every country, except India and Australia, usually 
two of our best markets. Machinery was stationary, the decline in 
the value of the steam engines exported being equal to the increase 
in other kinds. There was an increased exportation of steam- 
engines to Russia and India, and of other sorts of machinery to the 
former country, and to France, Spain, and the Hanse Towns. The 
exports of earthenware and porcelain show a large increase, both 
upon the average of the three months ended March 31st, and upon 
the month of March last year, but the total declared value did not 
reach that of the exports of the corresponding period of 1857. 
Large as was the increase, it was limited to the United States and 
Canada, and would otherwise have been much greater. The in- 
crease in the exportation of glass was confined to plates and com- 
mon bottles, flint and window glass, showing a decline, as compared 
either with 1858 or the preceding years. The declared value of 
these and the other principal exports are shown in the following 
table :— 

Month ended March 31st, 
7 1 








1857. 858. 859. 
Coal and culm xe «+ £237,159 £205,999 .. £270,101 
Earthenware and porcelain 134,642 84,204 .. 119,336 
Glass .. - oe 64,031 43,613 .. 50,322 
Hardwares and cutlery 333,249 5 ee 309,016 
Machinery : steam engines 63 215 72,157 .. 40,044 
- other sorts .. 175,613 140,587 .. 171,2:2 


We cannot resist the temptation of introducing here the following 
piece of matter, which we take from “ Visits to Madagascar ;"— 
“Every time I passed through the market I had noticed the 
numerous articles of ironwork exhibited, and the reasonable prices 
at which they were sold, as a hopeful sign of advancing civilisation. 
Besides weapons of war, implements of husbandry, lamps, and other 
articles of household use, the last time I passed through the market 
I was so struck with their several kinds of tools and hand-saw files, 
that I made a small purchase for the sake of encouraging the work- 
men. Iron of excellent quality abounds in the central provinces 
around the capital, where it is found near the surface, and so rich is 
the ore in one of the mountains, Ambohimiangaro, that it is called 
the iron mountain. The ore is so abundant at the surface that the 
soil has seldom been penetrated more than a few feet in depth, so 
that at present no idea can be formed of the riches of the country in 
The natives have been for many generations 
accustomed to the use of iron. ‘Their smelting furnaces, which are 
primitive and rude, are always fixed near a stream, and the ore, 
when gathered in large pieces, is broken small, and the earth and 
other extraneous substances removed by frequent washings. The 
sides of the furnaces, usually sunk 2 ft, or 3 ft. in the ground, are 
made of stones covered outside with clay, a small quantity of fuel 
at the bottom is kindled, and the furnace plled with ore, either 
mixed with charcoal or in alternate layers, and then covered at the 
top with a thick coating of clay. The blast is supplied by two pairs 
of pistons, working in wooden cylinders, generally a part of a small 
tree hollowed out, and sunk in the ground alongside of the furnace. 
From the bottom of each cylinder a tube formed by a bar-boo or an 
old gua barrel is inserted into a hole through the stones round the 
furnace. After the contents of the furnace have been kept some 
time at a white heat, it is left to cool, and when opened the iron is 
found in pigs or lumps at the bottom. In this state, as well as when 
heated again and beaten into bars or rods, it is taken to the Govern- 
ment stores, or to the market for sale. The early productions of the 
Malagasy smiths were necessarily rude, but since the instruction of 
a large number of youths by the thoroughly qualified English smith 
sent out with the missionaries, their work has been improved, and 
is creditable to their intelligence and skill, especially when the 
simple apparatus by which it is generally produced is considered. 
The smiths who work for the Government sometimes form almost 
entire villages, and work together in sheds; but the native smith, 
who works on his own account, plies his craft at the southern end of 
his dwelling. His forge is a very simple affair. The earthen floor 
of his house forms the hearth for his fire, which is kept together by 
three or four stones. The bellows consist of two wooden cylinders 
with pistons, similar to those which supply the blast to the smelting 
furnace. The anvil, which is about 6 in. square and 6 in. high, is 
let into a thick piece of wood fixed into the ground, with the water 
trough, tongs, hammers, and other tools near it. The smith squats 
on a piece of plank or board on the floor, and his assistants sit or 
stand opposite to him, with sledge-hammers in their hands, ready to 
strike when required ; and by this simple process the articles of iron 
in general use among all classes of the people are produced.” 

From Stafford we learn that the “ strike committee” still maintain 
their opposition to the introduction of machinery, and comparatively 
few of those parties who left on strike have at present returned. 
Those who have returned have received work as usual from the 
manufacturers. It is stated that the men and also the binders who 
are now located in different towns in the kingdom have been fully 
engaged in those places ; and that although a amp number of elec- 
tors came to Stafford daily during the past week for the purpose of 
recording their votes at the election, they intend returning, rather 
than submit to work up machine-sewn tops in this town. The 
manufacturers of Stafford are still receiving the machines which had 
been ordered, and in almost every instance they are at work. On 
Tuesday the manufacturers held a meeting at the Vine Inn, when it 
was unanimously resolved to form a society, to be called “ Staf- 
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ford Shoe Manufacturers’ ” for the of protecting 
their own interests in connection mac , and also to pro- 
~ mote an increased spirit of union with each other in trade matters. 
Sixteen manufacturers were the whole of whom enrolled 
their names as members of the association. The requisite official 
appointments. were also made: A similar association has been 
a | established in Northampton. 

The formation of the Worcester and Hereford Railway 4 aera 
so satisfactorily, that at a meeting of the directors held in Worcester 
a few days ago, it was resolved that the line should be opened for 
passenger traffic, from Worcester to Malvern, on the 1st of July 
next, and that, in case the permanent bridge over the Severn should 
not be completed by that day, a temporary walking way shall be 
provided for passengers and luggage trucks, until the bridge can be 
entirely finished. Tn this case gers will be brought down by 
the Oxford, Worcester, and Wolverhampton Company from the 
Worcester station to the eastern side of the river, and the passengers 
will then walk over the bridge and get into another train waiting on 
the Henwick side. The boring of the tunnel at Malvern is being 
pushed on with rapidity, and it is confidently estimated that the 
entire line will be completed to Hereford by the autumn of 1859. 

The dispute between the present board of directors of the Wolver- 
hampton New Waterworks Company and some of the early friends of 
that scheme before noticed here, continues to occupy the attention of 
the Court of Common Pleas, before which tribunal it came a few 
weeks ago, when a Mr. Hawksford, of Wolverhampton, was the 
defendant. Mr. Phipson said the present action was brought by 
the plaintiffs to recover the sum of £4,500, the amount of. certain 
calls which the defendant, who was an original subscriber to the 
undertaking, refused to pay on various grounds, contending that a 
subscriber to the subscription contract is not a shareholder till 
registered, and that in this case various other persons in like situa- 
tion had not had calls made upon them, whereas all calls should be 
distributed equally. In the course of the pleadings demurrers and 
cross-demurrers accrued. The court gave judgment for the de- 
fendant, saying, that without giving an opinion whether or not that 
to make a shareholder liable he must be registered, yet that none but 
a shareholder is liable for calls. A subscriber is rot necessarily a 
shareholder; he may have transferred his shares. The declaration 
only used the term subscriber, and not shareholder. The person 
liable was the shareholder, and the declaration should set it out. 
This was not done, and judgment must be for the defendant. Judg- 
ment accordingly. We are informed that this decision does not 
touch the merits of the case but only the validity of one of the 
counts of declaration, a similar one to which was abandoned by the 
plaintiffs on the trial against Mr. Holyoake; and that the action 
is not to recover the amount above stated, but only the calls on 
100 shares, amounting to £375. The trial of the cause will come on 
as soon as special juries can be tried at Westminster after this term. 

During the night of Thursday last weck, the goods oftices of the 
Great Western station, West Bromwich, near Birmingham, were 
entered. A policeman and a watchman were on night duty, but it 
is said that they heard nothing to cause any suspicion. When the 
officials came to duty on Friday morning, between £1.5 and £150 in 
cash was missing, together with a bill for £75 (locally endorsed). 
A bowl containing a quantity of silver was left behind, but %s. 6d. 
had been abstracted. It would appear that sums of cash are kept 
at the station, to be forwarded to London by one of the express 
trains. 

A few days since a “tipper” on the Biddulph Valley Railway at 
Hanley, which is now in course of construction, was driving two 
horses with a load of soil and gravel, to fill up a level near Buek- 
nall, when he slipped on the metals, and the otf-wheels of the truck 
passed over both legs, cutting off one, and fracturing the other. 
He was taken to the Infirmary, where he died in two hours after- 
wards, 

A short time ago Mr. Henry Bruckshaw, engineer, of Hinstock, 
near Newport, Shropshire, had his left arm drawn into a thrashing 
machine, which he was trying at a neighbouring farmhouse, whereby 
amputation just below the elbow was rendered necessary. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroo. Martrers: The Dock Board: the Polytechnic Society —DEMERARA 


Ramway: Afeeting of Proprictors at Liverpool —'T ae East SurroLk Rattway | 


Sysrem—Proposep Ramway in THE Iste of MAN—York CATHEDRAL 
Orncan—Tae Iron anp Macuine Trapes or THe Leeps District—Hvp- 
DERSFIELD ASSOCIATION FOR THE P&EVENTION OF STEAM BotLtR EXPLOSIONS 
— Deanne AND Dove CANAL: Another Accident—NeEw Buast FURNACES AT 
FeRRYHILL— SHOEM AKERS’ STRIKE AT NoRTHAMPTON—STEAM CoMMUNICA- 
TION BETWEEN GRIMSBY AND HAMBURGH AND CRONSTADT—HIRE oF 
ENGLIsn Screw STEAMERS BY THE FRENCH GOVERNMENT. 
SEVERAL matters of interest are reported as usual at Liverpool. 
At the last meeting of the Mersey Dock Board it appeared from 
the minutes of the Marine Committee that, having considered the 
report of Mr. Hartnup, of the Observatory, recommending that the 





clocks as well as the time-balls should be regulated by electric com- | 


munication, they resolved that the arrangement shonid extend only 
to the time balls at present. Mr. Bold regretted this decision, end 
asked for the reasons which had led to it. Mr. Mondell replied it 
had been estimated that the expense of each clock would be £10 a 
year to the patentee; and as there would be other incidental 
charges, the committee decided that, though the time-balls’ clock 
was important to ships in adjusting their chronometers, an error of 
time in the surrounding clocks was of litthke moment. Mr. Bushell 
did not think that the expense ought to stand in the way of electric 
communication with the docks. They ought to set an example of 
punctuality. The minutes were contirmed.—An application for 
= to exhibit Palmer's hydraulic pump, in operation at the 
Srunswick Dock, was referred to the Docks and Quays Committee. 

A letter was read from Mr. W. J. Curtis, stating that he was pre- 
pared to commence running as many road and railway omnibuses 
on the line of docks railway as may be required, and asking for the 
exclusive right to do so for a term of years. Some alteration was 
required in the Collingwood Dock bridge to make it safe for horses, 
and the archway at the Prince’s Dock was so low as to be dangerous 
to passengers riding on the top of a’bus. The letter was referred 
to the Works Committee. 

At ‘the last meeting of the Polytechnic Society, an extract was 
read from a Cork paper, noticing the application of water power to 
the working of a printing machine. [This was effected recently in 
Scotland.| Mr. Wellstood read a paper on the mechanical depart- 
ment of bank note-engraving. In the course of his remarks, 
Mr. Wellstood observed: “Two years ago I went with a friend who 
offered to introduce me to the man who did the engraving for the 
Bank of Engiand. After wandering through many crooked streets 
and lanes, such as can only be found in the city of London, he took 
me into a dingy looking ironmonger's shop. The man in the shop 
said he thought the person inquired for was in the back premises. 
On we went, through dusty, cobwebbed passages, up an outside 
stair, and into a place, half lumber-room and half workshop, where 
1 was introduced to a decent-looking Scotsman—the working en- 
graver for the bank. He kindly showed me some types he was at 
work on, which were very good indeed for types; electro-types are 
taken from his cuttings, from which all the Bank of England notes 
are printed, in the same way that newspapers are, or any other 
letterpress process, and rather poor specimens they are of that, in an 
artistic point of view.” 

* The annual meeting of the proprietors in the Demerara Railway 
Company was held on Saturday, at the rooms of the West India 
Association, Liverpool. The chairman (Mr. J. Crosthwaite) said the 
passenger traffic on the line had been so far disappointing; and while 
there, he suggested that a third-class train should be attached to the 
ordinary train. At present there were but two trains daily each way, 
the charge for the double journey being 4s. ; whereas it was now con- 
templated to have a third-class train, and to make the charge 1s. 6d. 
This was the only way to secure the labourers—and such were likely 











to form the bulk of the passenger traffic—as customers to the under- 
With regard to the labour question itself, Mr. Crosthwaite 
said that 10,000 or 20,000 labourers could, for years to come, be 


annually absorbed with advantage to the colony, and improvement 


to its resources. 
It is stated that the Government inspector, accompanied by Mr. 
Bruff, C.E., and Mr. Ogilvie the contractor, over the Ipswich 


ridge extension of the Eastern Union system, on Monday ; 
and that he expressed himself satisfied with the substantial manner 
in which the works had been executed. Mr. Ayres, Secretary to the 
Eastern Union Com , writing on Saturday, says:—“ I may state 
that the reason of the Bast Suffolk line being still closed is simply 
the fact that the necessary official document from the Board of Trade, 
certifying that it is in a proper state for public traffic, has not yet 
been obtained.” 

The Isle of Man is neither a “northern” nor an “eastern county,” 
but intelligence comes “over the water” that a company —having, 
it is understood, a metropolitan origin—has been formed for the 
construction of a railway between Douglas and Peel. The capital of 
the company has been tixed at £90,000, of which two-thirds have 
already been subscribed. A bill will shortly be introduced before 
the “ Tynwald Court” to confer the necessary powers upon the com- 
= ; and if the project is favourably received by the insular Legis- 

ature, it is expected that the works may be commenced during the 
summer. 

The York Cathedral organ is about to be repaired by Messrs. 
Hill and Son, of London, for £1,250. It has been recommended 
that a further sum of £250 should be laid out for a hydraulic engine 
to work the bellows. 

The monthly report of the Leeds Chamber of Commerce contains 
the following pass with reference to the iron and machine 
trades of the neighbourhood:—‘ The iron manufacture of this dis- 
trict continues in a very satisfactory condition. The demand for 
flax machinery is but limited. A few orders are still on hand for 
the Continent, but the present uncertainty in foreign affairs is 
a to operate prejudicially on this branch of the machine 
trade. The machine tool trade is decidedly improving. The cut 
nail trade continues good.” 

The Dearne and Dove Canal has again burst, two holes having 
been found at the bottom, caused, it is supposed, by the giving 
way of a thin bed of coal, which had been got at a short distance 
below the surface, and through the measures of which the water 
found vent. The holes were situate about tifty yards from the 
place where the canal burst some two months ago. The damage is 
expected to be promptly repaired. In the meantime the traffic on 
the canal, which is the property of the South Yorkshire Railway 
and the River Dun Company, will be entirely suspended in the 
neighbourhood. 

the erection of three blast furnaces, the property of Mr. James 
Morrison, of Sunderland, has been commenced near the junction of 
the West Hartlepool Harbour aud North Eastern Railways at Ferry- 
hill. On the completion of these furnaces, three others will be com- 
menced. 

The British and Irish Magnetic Telegraph Company are pushing 
forward their new line from the eastern district to the north of 
England. During the last few days wires have been suspended 
from the posts erected on the great north road, and the system will 
be shortly in operation. 

A shoemakers’ strike at Northampton, which has lasted fifteen 
weeks, has been brought to a close, the men seeing the folly of hold- 
ing out against their masters. The strike arose through some of the 
manufacturers introducing machinery for closing boots and shoes. It 
is computed that 1,70u of the best workmen have left the town, 
some on tramp. 

The Anglo-French Steam Shipping Company have commenced 
running weekly steamers for passenger and other traffic between 
Grimsby and Hamburgh. They also announce an intention of 
shortly establishing a similar communication between Grimsby and 
Cronstadt. 

If statements which have appeared in the Liverpool papers may 


| be credited, it would seem that agents of the French have been 


endeavouring to engage English screw steamers for the conveyance 
of troops and munitions of war. At Liverpool it is stated that two 
large steamers have been thus chartered, and extensive purchases of 


| coal are also reported to have been made. 


taILWAY LiriGATIoN.—We can imagine no worse evil to befal 
any railway corporation than to have for its leading officers persons 
who have a decided love for a legal quarrel. ‘These men generally 
possess great combativeness, great vanity, and a general quality of 
brain that eschews wisdom. Backed by the power of the combined 
capital of the company, able to retain and pay the best legal counsel 
from the company’s treasury, utterly ignorant that anyone possesses 
legal or other rights opposed to the corporation, desirous to show 
that they can stave off an honest claim against the company for ten 
dollars until the claimant is badgered into accepting five in full for 
the claim—no matter what the cost may be to the company for this 
badgering process—they go on from case to case, and from year to 
year, until, by a long course of injustice and impertinence, they sne- 
ceed in making the company they represent—and, in consequence, 
all other railway companies—so distasteful and offensive to the 
public, that, finally, when the company has a case brought before a 
jury for settlement, it will seldom have a fair chance for justice. 
The litigating tendency of some few of our railway managers has 
done a great deal to bring railway companies into discredit before 
the public and juries. Continued injustice, continued overbearance, 
and impertinence from the agents of a public corporation are tinally 
met with an influence in the public mind that is irresistible ; it steals 
quietly from mind to mind, spreading from one to another by speech, 
the wave constantly growing broader, until that influence has be- 
come public opinion, before which not only the jury, but the court 
is forced to bow. ‘lhis antagonism of the public mind is fatal to 
success in more points than one. Public opinion is represented by 
the Legislature, by the courts and juries, and the man or the corpo- 
ration who falls within its withering intiuence in a contest with 
favourite, or even unknown parties, will have short shrift. The 
case of Shaw v. the Boston and Worcester Railway Company is an 
evidence of the truth of what we have said. Here is a case that 
might and should have been settled at once at a comparatively small 
sum. We shall not go into a history of the matter, for the daily 
papers have been full of it. The plaintiff's husband was killed and 
she most horribly mutilated. Instead of coming forward and settling 
the case at once at a fair sum, the corporation offered a price for the 
killing and maiming of the parties that was so ridiculously small as 
to be beneath a decent person’s contempt. The case has been tried 
four or tive times; the juries every time increasing the amount of 
the verdict, and the corporation every time standing worse and 
worse before the public. The tinal damages which a jury will 
award, the expenses of legal counsel, and other necessary expenses, 
including costs, will, no doubt, amount to ten times the sum for 
which the whole thing might have been settled for at the start. 
During all these years of poverty and sufering to the plaintiff, the 
continued opposition of the corporation to a fair adjustment of the 
damages has been canvassed far and wide, and public opinion, 
generally just in the long run, now inclines to the belief that no 
amount of damages would be too much, if they could be assessed 
upon the parties who have thus so long detied and delayed justice, 
and thereby added so much to the sorrow, suffering, and pecuniary 
hardship of this poor maimed and bereaved claimant. This continued 
detiance of a just claim not only brings the Boston and Worcester 
Company into bad savour with the public, but it drags others along 
with it. If the shareholders of the corporation continue to have their 
protits thus imperilled by a course of obstinate and even brutal de- 
fiance of the plain calls of common sympathy for misfortune, and in 
defiance of the almost unanimous verdict of half-a-dozen ditlerent 
juries, it will be their own fault, but we must confess that we can 
ave but little sympathy for them in the future, no matter how 
severe the final judgment becomes.—American Railway Times. 





SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie .. ., 548. 0d. f.0.b. 3 
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WARRANTS, 
3-5ths No. | and) Cash prompt .. .. 48s. 3d. per tom, 
3 lmo., open,.. .. 488.14. do, 
2-5ths , 3.. 2mos., 5» +. «« 488.90. do. 
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MANUFACTURED IRON, 
Bars,Govan .. .. .. .. £8 0s, less 3 per cent. 
Common .. .. .. £7 5s. less 4 per cent. 
Plates and sheets... .. .. £9 to £10, 
Rails oo ee oe ce oe £7 28, 6d. per ton, 
Pipes se ee ce ee oe £5 5s. por ton. 


Chairs 1. oe os ce oe 


Guaseow, 4th May, 1850. 
Since this day week our market has suffered the heaviest decline which 
has been experienced since the panic of 1857. Business was done to-day in 
mixed numbers. Warrants at 48s. 3d. per ton, and at the close iron was 
obtainable at that price. 
The demand for makers’ iron is slacker, and shipments have also fallenoff. 
Last week they were 12,035 tons against 19,861 tons in co’ week 


of last year. 
SHaw AND THomsoyN, Metal Brokers, 





PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 
Brokerage 





sizes are charged for at the rates by the trade, 
is not charged for buying except on Foreign Tin. 
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in London... eee 700 8 | — assortments... .... 
in Wales..... eee 6 00 , | Russian OC ND » 700 
in Liverpool .... .... 6100 ,, | STEEL, Swedish Keg a 
25 ere rer . # ; ha 19 | Ditto Rolled ... . .... 
& & |Sheet, Sngl. ar a 0 . ee 
=e Dol. |g223 » 1:00 = % | SPELTE-onthespe, Onest 
3 | i ; - 
= % /Hoop...... Sain» 9 OO , To arrive ..... . 
© %|Rod, round (E255 ,, 8 00 4, | ZING, in sheets. 0 ig 
AB \NailRodsg.Iz253 » 9 00 ,, | COPPER, Tile » 11210 08 
SHIPPING IRON.) 2 ¢ Tough Cake +» 1210 0 
Staffordsh. Bars.}- = a » 8 00 % Sheathing an. rib 0 0 125, 
Sheet, Single ..... 335 » 9100 , . » © 0135 
Double....) 5 £8 » 2 00 ,, Bottoms » 6835 
PRES BR ee ae eons » 0 O11g, 
Rod,Rounl.......e=8 0 8 00 ,, Yellow Metal... -» 0 010 
Nail Rod, SquareJ=3~,, 9 00 ° Burra Burra.. + prin ll410 0 
IRON, Rails,in Wales, cash» 6 50 nets > 2080 
» months,» 6 76 ,, 2215 Oy 
in Staffordshire, 7 00 ,, 2210 0 
Railway Chairs, in Wales» 450 ,, A - 
‘ss in Clyde »» 450 ° Sheet ...0cccccce 0 
Pig No. 1, in Clyde.... 290 TIN, English Bioc i 
4-Sths No.1 & 35ths! 233 Bar so os F “ 
Mi Revciscevovcsee ” Refined ,, .. 4, 13 4 
No.1, in Wales,....... _ » Foreign Banca... co & one 
No.1, in Tyne and Tees » — ve | — BUrMits .. 0... cececcerevee yy 183 0 @ 
Ditto, Forge .......... » - » | TIN PLATES, Char- A 
Staffordshire Forge Pig) IC... 0 oe prox 113 08 
(all Mine), at the 310 0, | Ditto 1X 11 6 
Works, L. W.,nom.. § | Coke, 1€ s 66°. 
Welsh Forge Pig (all Ditto 1X ° 112 6 si 
Mine), at the Port. § ” “i ” Do. at Newport, less ee. 
Acadian Pig, Charcoal... ,, 8150 ,, Do. at L’pool, 6d. ,, Rg 
Scotch Pig, No. 1, | 3100 CANADA, Plates........ prin 13 6 O@ 
Londen svcccvescoses § ” | QUICKSILVER..... prbottile 7 0 0 


RAILs are quiet at £6 5s. per ton nett cash f.o.b. in Wales. Cast iron 
chairs and fishing pieces remain as before. 

Scorcu Pia Iron has receded nearly 2s. per ton since our last report ; the 
market closes dull at 48s. 3d., sellers, cash, and 49s, 6d. for three months 
open. The shipments last week were 12,000 tons against 16,800 tons the 
corresponding week last year. 

Spe.ter: A further decline of £1 10s. has taken place during the past 
week ; the market is in a very excited state, and our quotations are con- 
sequently nominal. 

Copper is steady, at current rates. 

LraD may be considered as rather firm. 

Trix without alteration ; the nearest price for Banca is £134 to £135, and 
fine Straits £132. 

MOATE and CO., Brokers, 
65, Old Broad-street, London. 
TIMBER. 
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1858, 1859. |, 1858, 1859, 
Oe og MP 228 perlosd—z «8. £ -| , 1858, 
Teak ..0ccccccccees 10 0 1010|10 013 0 | Yel. pine, per reduced OC. 
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St.John, N.B.,yel,, 5 © 6 0} 5 0 6 O|| Archangel, yellow..14 0 15 0) 25 oee@ 
Quebec, oak, white... 5 0 6 0/ 510 6 10//St, Petersiw i 910m @ 
birch 310 4 0/4 0 O 6|| Finland. gone 
elm 310 410] 310 90M ¢@ 
Dantzic, oak 310 51o!] 6 0 9012 0 
fir. 215 4 0/ 215 310)! white. 9 0 11 O}10 O11 © 
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Tue LATE GEORGE STEPHENSON AND HIs OLD WorKMEN.—The 
following interesting letter shows the strong attachment of the T. 
side workmen to the memory of the late George Stephenson, the 
railway engineer :— 

“ Hongkong, Feb. 25, 

“Dear Sir,—We are much gratified by the intelligence conveyed by last 
mail (bearing the pap ave of D ber 4) of the actual commence- 
ment of a subscription to erect a memorial to the memory of our late 
master, Mr. George Stephenson, and beg to enclose an order on the Com- 
mercial Bank of India and China for the sums attached to our names, We, 
as Newcastle men, join heartily in this movement, as we consider that 
Newcastle should be the first place to do this public honour to so illustrious 
an individual—on account not only of the Tyne being his birthplace, but 
the great benefits conferred on tne town and neighbourhood of Newcastle 
by his talents and perseverance. But we also, as servants of the establish- 
ment of Messrs. R. Stephenson and Co., and members of that class of 
mechanics who have been most benefitted by his di ies and imp: 
ments, record thus our gratitude for the lengthened employment we have 
had under the firm of which he was the founder, and our admiration of one 
of our own class, who, by his successful application of such discoveries and 
improvements, had raised himself to the companionship of the highest of 
the nobility, and left behind him a name more durable tnan any potentate 
of the last century. We leave it to yourself to enter our su 
among the workmen of the manufactory, or in the list of subscribers, 
whichever you think best. With best wishes for the health of Mrs. Crow, 
yourself and family, we remain, dear Sir, your most obedient servants, 

“ Robert Fulton, chief engineer, steamer Tocy Wan. 

** Samuel Spencer, chief engineer, steamer Undine. 

“Hugh Macdougal, Victoria Foundry, Hongkong. 

“* Edward Tate, chief engi , Steamer Sh 

“ Samuel Speechiey, Victoria Foundry, Hongkong. 

“ P.S.—We might have raised a much larger sum by soliciting subserip- 
tions, but thought better to confine it to the five Stephenson’s men in the 
colony.” (The enclosure was a banker's draught for £25 sterling). 

Fata, Borer Expiosion at Huppersrietp.— On Thursday 
week a boiler explosion took place at Edward Learoyd and Co.'s Old 
Mill lane, Huddersfield, which resulted in the death of one person, and 
serious injury to six others. The boiler had only been examined by 
the inspector of the Huddersfield Boiler Association on Wednesday 
evening, and we gather that he pronounced the water and 
safety valve were in proper working order. The boiler was tubular, 
7 ft. 2 in. in diameter, and had two circular flues 2 ft. 6 in., the 
thickness of the plate being 5-16ths of an inch, and the boiler had a 
self-acting feeder, thus always keeping a fixed quantity of water in 
it. The engine tenter, after greasing the — and 











rge 
fireman for the last twelvemonths, and in about twenty-five minutes 
afterwards the boiler exploded.— Manchester Examiner. 
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INSTITUTION .OF-CIVIL ENGINEERS. 
April 19, 1859. 
Josern Locks, Esq., M.P.; President, in the Chair. 


Tne paper read was “ Description of the Entrance, Entrance Lock» 
and Jetty Walls, with the Wrought-iron Gates and Caisson, &ce., of 
+ Victoria (London) Docks,” by Mr.’ W. J. Kingsbury, Assoc. 
nst. C.E. , 
This paper had chiefly for its object to bring forward an account 
of some special works, which from their magnitude and peculiarity 

resented novelty and interest; it was, therefore, rather a contri- 
Pation to the history of the Victoria Docks, than an attempt to 
convey a complete idea of that undertaking. 

The Victoria (London) Docks were briefly described as being 
situated in that part of the Plaistow Marshes, Essex, which, pro- 
jecting forward towards’ the south-east, was bounded on three sides 

y the river Thames, which’ there formed a loop, or bend, extending 
from Bugsby’s Reach’ just’ below Blackwall, to Galleon’s Reach, 
below Woolwich. “tpg 

The entire area comprised within the dock was shown to be about 
200 acres, of which one-half, or 100 acres, was water space. This 
consisted of the entrance with its lock—the tidal chamber of sixteen 
acres, and the main dock of seventy-four acres. , In general terms, 
the basin and dock together were 4,050 ft. in length, and 1,050 ft. in 
width, at the level of high-water mark. 

In addition to the quay room afforded by the sides of the basin 
and dock, four jetties, each 581 ft. long, and 140 ft. wide, were pro- 
jected from the north ‘side into the dock; these jetties, with the 
sides of the dock and of the basin, provided a length of three miles 
of quay space. ’ 4 : 

The general surface of the original marsh land was about 8 ft. 
6'in. below Trinity high-water mark; .and the tidal water of the 
Thames was always excluded by an embankment, which was main- 
tained at a height of 5 ft. above T. H. W. M.; that level was, there- 
fore, adopted for the top of the copings of the entrance and of the 
lock cull. Taking T. H. W. M. as the datum, the bottom of the 
docks was stated to be 24 ft. below datum—the depth on the upper 
gate sill 25 ft. 6 in., and on the lower gate sill 28 ft., which latter 
depth was maintained throughout the entrance from the river; and 
as the mean fall of tide was 18 ft., there was a depth on the lower 
gate sill of 10 ft., and on the upper gate sill of 7 ft. 6 in. at Trinity 
low-water mark. 

The subsoil was described as consisting of beds of yellow and 
blue clays of varying thickness, and of a total depth of 5 ft. or 6 ft. ; 
then a depth of from 5 ft. to 12 ft. of peat, and then a good bed of 
gravel overlying the London clay, which was found throughout the 
Tength of the lock at a nearly uniform depth of 37 ft. below 
T. H. W. M., and on this foundation at a depth of 37 ft. 6 in,, both 
the upper and the lower gate platforms were laid. 


The sides of the entrance of the chanrel leading to the tidal 
basin and of the lock were composed of concrete walls faced with 
cast iron piles and plates. The main piles were driven at intervals 
of 7 ft. | in. from centre to centre, the intervening space being tilled 
by cast iron plates, whose lower edge rested on the upper end of four 
cast iron sheeting piles, which with them occupied the entire space 
between each pair of the main piles. These latter were each in two 
lengths: the lower 25 ft., and the upper 12 ft. 8 in., and the metal 
was about 2 in. thick, cast in a trough form 18 in. in width. The 
sheeting piles were each 20 ft. long of similar form; the three inter- 
spacing iron plates for every bay were each 5 ft. 11 in. wide, and 
5 ft. deep, cast with back feathers to give the necessary strength, 
and provided with a top flange to carry the stone coping of the 
wharf. In the rear of each main pile, and at a distance of 18 ft. 
from it, a timber land tie 20 ft. long was driven to a proper depth, 
and secured to the iron piles by two eye-bolts and nuts, and behind 
them a wall of concrete was filled in, varying in thickness from 12 ft. 
to 6 ft. at the top, where the stone coping of the wharf was laid. 
The main piles were driven 5 ft. into the ground, and the sheeting 
piles about 2 ft. 6 in. into the same stratum. Clay puddle and concrete 
were also used to render the lock chambers perfectly sound. 


As the London clay was met with at a depth of 37 ft. below 
T. H. W. M., advantage was taken of the circumstance to dispense 
with an invert at the gate platforms, by substituting ordinary brick- 
work. This was accomplished by laying open, down to the clay, 
the necessary areas for the upper and lower platforms—surrounding 
them by single rows of elm sheet piling 16 ft. long and 9 in. thick, 
driven close, to a depth of about 7 ft, into the solid clay; these were 
secured by walings, and within the spaces so secured the brick- 
work of the platform was raised. In this mode of construction it 
was essential to take out all the gravel; to lay the bricks directly 
upon the clay, and to use close piling, in order to prevent the possi- 
bility of any water getting beneath, and blowing up the brickwork. 
Upon these platforms the side walls, which were 20 ft. in thickness 
where they joined the concrete walls, were carried up in brickwork. 

The hollow quoins for the gates, the external arris of the gate 
recess, the caisson quoins and sill, and the copings and bedstones for 
the anchors, which constituted the bulk of the stonework employed, 
were of a compact sandstone, called Duke's Quarry Stone. The 
bricks used were almost all made from clay excavated from the site 
of the docks, laid in mortar composed of Halling lime and clean 
sharp sand; the latter also from the excavation, whence the gravel 
and sand used in the concrete also proceeded ; so that these essential 
ingredients for the structure were found on the spot. 

The paper then described the sluices and the pipes for filling and 
emptying the lock, with the precautions for examination and repair, 
and in general it appeared that every facility was provided for 
access to every part liable to wear and tear, or injury, and for 
remedying all defects. 

The cost of the piled and concrete wall of the lock chamber was 
stated to be £17 0s. 7d. per foot run, and that of the entrance to be 
£19 5s. 10d. per foot run, or £51 and £58 per yard run respectively. 
The price of the cast iron at the time of the construction of the 
docks was £6 per ton; and the weight of iron averaged about 14 ton 
per foot lineal of the wall. 

A description was then given of the three pair of lock gates, 
viz., the lower and upper gates of the entrance lock, and the inner 
gates separating the tidal basin from the main dock. All these 
were constructed of wrought iron, nearly alike in dimensions and 
general arrangements. The objections to the use of timber were 
enumerated—the introduction of cast-iron ribs, with timber plank- 
ing, was noticed, and the gradual employment of wrought iron for 
the frame, the plating, the diaphragms, and all the parts, except 
the heel and mitre posts, was described. It was shown that on account 
of the Jarge dimensions of these gates, and more particularly their 
amount of curvature, timber would have been inapplicable; the 
lower gates being 80 ft. in the span, by 31 ft. in height, with a 
versed sine of 20 ft., or one-fourth of the span. The form of the 
outer curve of the gates was an arc of a circle, having a radius of 
50 ft.; the distance between the skins, at the heel and mitre posts, 
was 2 ft., and at a point midway between them 3 ft., the inner 
boundary being two ares of circles struck from centres 9 ft. 5} in. 
apart, with a radius of 59 ft. 9} in. There were fourteen horizontal 
diaphragms in each lower gate, the distances between them varying 
from 1 ft. llin. at the bottom, to 3 ft. at the top. Beneath the 
bottom plate, which was 3 inch thick, a piece of timber to meet the 
shutting sill was fixed by bracket pieces. The horizontal diaphragms 
generally were } inch thick, and were attached to the skins by T 
and angle irons. There were also two vertical diaphragms passing 
continuously from top to bottom, and dividing re gate into three 
equal parts. ‘These tended to prevent twisting, and added strength 
to the structure. The outside plating varied in thickness, accord- 
ing to the strain to which it was subjected, from inch at the 
bottom to # inch at the top. The plates were disposed with their 
lengths vertically, and all the joints were provided with strips on 
the outside and on the inside, to render the structure water-tight. 

The heel and mitre posts were of green-heart timber, and were 
firmly attached, by angle irons and bolts, to the gates. The chain 
attachments were made to draw upon both skins and upon the entire 








frame of each pate, and to be accessible at low water; the gates 
were opened and closed by Armstrong’s hydraulic machinery. 

-The peculiar its for the moveable hand-rails of such 
curved gates were then described; and it was shown, that by the 
use of swivel sockets, the curved rail could be made to shut down 
quite close, to permit the passage of the towing ro 

The. pivots and foundations were then described, as were the 
shutting sills, with the means of securing them, the roller paths, 
andthe rollers, the latter demanding peculiar arrangements, on 
account of the curved form of the gates and their great weight. 
They were so arranged as to be easily. accessible outside the gate, 
and by releasing a nut, the column which fitted into a recess in the 
upper part of the roller-frame could be removed, and the roller could 
be drawn up by chains in the guides, be examined, and repaired if 
necessary, and be restored to its place without oy | the gates. 

The large anchors were also fully described, as were the modes of 

securing them. 
.. The upper and inner gates were stated to be somewhat lighter 
than‘the lower and outer gates, the material was thinner, and there 
were fewer horizontal dia hragms ; in other respects all the gates 
were nearly identical. he inner gates were not worked by 
hydraulic power, and the sluicing was done directly through four 
apertures in each of the gates themselves, instead of through the 
side walls. 

The weight of the metal in the gates was :— 

Wrovenr Iron. 

In the inner gates, including the cast iron pivot stop piece.. 198 tons. 
« Ditto in upper gates 4. 20 ce ce oe: oe ce ce! co 1B gg 

¥ immer gates 2. cc oe. ce ce co oe. os ce ce SB gg 
including sluices. 
Cast Iron, 

In the shutting sills, pivot crosses, anchors, rollers, roller 
paths, foundation plates, &c., with the bolts for each pair 
ENS Sng co, 06 | 0s 50, se “Se 0s. 60 00 “90 os OP ’ 

The ancient river bank, which was about 5 ft. above T. H. W. M., 
and protected the marsh from the overflowing of the river into the 
low district, formed a natural dam, behind which the inner works of 
the lock chamber, the brickwork of the gate openings, and the other 
operations, were carried on, and outside of which a considerable 
portion of the piling and the concrete walling was executed. But in 
order to effect the junction of the two portions, and to complete the 
entrance works, it was necessary to remove a large quantity of 
material by barrow, and then to resort to dredging below low-water 
mark. ‘To admit of this being done simultaneously with the other 
works of the dock, it was essential to provide the means of keepin 
the water out of the dock, whilst the river bank was broken throug 
and carriel away. A coffer dam would have been expensive ard 
tedious; recourse was therefore had to a caisson, which was con- 
structed of wrought iron plates, and from its great size, and the 

uliar mode of using :t, the description became very interesting. 


The ordinary form of a caisson was well-known to be something | 


like that of a ship, with a raking stem and stern, and fitting into 
grooves in the side-walls, whilst the keel applied itself close down 
against a shutting-sill. 

The new caisson was built of a rectangular form in its side eleva- 
tion, the heel-post being vertical and shaped like those of the gates, 
so as to fit into a hollow quoin, as into a kind of rebate. In plan it 
was similar to one leaf of the gates, being 3 ft. wide in the middle, 
and 2 ft. at each end, and it was large enough to extend across the 
span of 80 ft. between the lock walls; its curvature was not at, 
the rise, or versed line, being 8 ft., the outer and inner curves being 
struck with radii of 94 ft. 8 in. and 104 ft. respectively. The height 
of the caisson was 31 ft., and there were five horizontal close dia- 
phragms in that height, including the bottom and top plates. It 
was thus divided into four spaces, the lowest of which was 4 ft. 1 in. 
high, the second was 9 ft. 2 in., the third 10 ft., and the fourth, or 
upper space, 7 ft. 9 in. There were also two vertical diaphragms, 
from the bottom to the top. The position of the lower horizontal 
diaphragm was designedly fixed, so that the internal capacity of 
the bottom space should be equal to 25 tons of water. There was a 
bottom lining piece of Memel timber to meet the shutting sill. 
There were - # two rectangular sluices, one opening through the 
bottom lower compartment, by which the water could be admitted 
to fill the dock; and another of small area on the concave side 
opening into the lower compartment, by which it could be filled, 
when required. A three-throw pump, with gearing for emptying 
the caisson, was fixed on the top. 

The hollow quoins for the caisson were built of Duke’s Quarry 
Stone, and were placed in the walls, where they began to rake back 
from the ae age “ea to meet the batter of the piling. 

In using the caisson, its total weight being about 90 tons, if the 
water-space was pumped out, it would float with the convex side 
downwards, nearly in a horizontal position. On the small sluice 
being opened, the water entered the bottom compartment and 
caused the caisson to tilt gradually into a vertical position, during 
which time it was drawn towards its position, between the quoins 
and the heel-posts fitted into them. Thus, with a caisson of this 
form and construction, no greater depth of water than just enough 
to float it was required to get it out of its place, and as soon as it 
was free from the quoins, it could be turned on its back, so as to 
present very little surface to the wind, and in that position it was 
perfectly manageable. 

The construction of the jetties, which had been already inciden- 
tally noticed with regard to their position and general dimensions, 
was then described. The general form was that of a parallelogram, 
497 ft. long and 140 ft. wide, terminated by a pointed end, the sides 
of which were 109 ft. 6 in. long, and met at an angle of 80 deg., 
making the extreme length 581 ft. The height of the quay was 
6 ft. to 9 ft. above T. H. W. M., according ,to the situation of the 
jetty in the dock. 

On the jetty a warehouse was built, 500 ft. long aud 80 ft. wide, 
consisting of vaults and two figors of nearly an acre in extent each. 
The outside space of 30 ft., on each side to the edge of the quay, 
was appropriated to railways, and the temporary storeage of goods. 
Facilities for discharging fand arranging goods were provided;by 
hydraulic cranes; one capable of lifting 5 tons with a range of 
31 ft. being placed at the pointed end, and eight others, arranged in 
pairs, sweeping outwards from 21 ft. to 23 ft., and capable of lifting 
2 tons each, were placed at intervals on the sides of the warehouse. 
There were also turntables and sidings, for the purpose of collecting 
and distributing the wagons on the main line of railway leading 
from the docks. 

The side walls were described as a combination of cast iron piles, 
vertical brick inverts, and concrete, with a backing of clay. 

The piles, which were T shaped in section and 35 ft. long, 
weighed about 1} ton each. They were driven to a depth of 28 ft. 
below T. H. W. M., at intervals of 7 ft. Between them, the brick 
inverts, which were 14 in. thick, were filled in; and behind this the 
concrete was carried for an average thickness of 3 ft.6in. The 
piles were connected to each other across the jetty by two tiers of 
tie bars, 2 in. in diameter, and 12 ft. apart; the upper one being 
placed 5 ft. below the heads of the piles, and by means of them 
the piles were secured from being forced outwards, and could be 
adjusted in line. The bottom of the walls was commenced 1 f. 
below the bottom of the dock, and the wall itself was considerably 
strengthened at the pointed end, to enable it to bear the blows to 
which it was exposed, and as a foundation for the 5-ton crane. 
The top was finished off with a cast iron capping and wood sill, 
secured to the heads of the piles; and the upper surface of the 
jetty was ballasted, and some portions planked. As a precaution, 


the angle formed by the upright face with the floor of the dock was | 


filled, to some height, with clay puddle, to prevent the passage of 
water under the wall. 

The total cost of each jetty, exclusive of the warehouse and 
cranes, was £12,000, or £10 per foot run of the quay. 

It was noticed that an incident, which at first threw some doubt 
on the capability of the walls to resist the passage of water, was 
afterwards satisfactorily accounted for. It was explained that the 
floor of the vaults under the warehouses was about 2 ft. 6 in. above 
the ‘marsh level, and 6 ft. below that of the water in the dock at 


| 





T. H. W. M. When the water was first admitted, it appeared inthe 
vaults, and it was found to remove it by means of drains. 
This, which was supposed: at ‘tirst to result from either 
through or under the-walls,-was soon found, from its containing 
iron, to be water from the gravel, which in this district rose to 
within a short distance of the surface, and in this case access 
to the vaults, by means of the concrete walls of the ‘warehouse. 
The discharge from the drains was now very slight; the diminution 
being attributed to the consolidation of the ground st the walls, 
and to the silting up of the porous materials: by the rusty deposit 
found in» the water It was remarked; in corroboration of this ex- 
planation, that quite recently the! discharge’from one jetty entirely 
ceased during the time that the level of the water in the gravel was 
kept down by pumping, to get in the. foundations of a new ware- 
house in the immediate vicinity, but was re-established shortly after 
the pumping was discontinued, wr ‘- 

The casualties which occurred during the construction of the dock 

were fully: described ; these were: comparatively few for a work of 
such importance. 
.. The first,.which was the fracture of. the cast iron shutting sill, 
arose from the subsidence of the ground under the heavy side walls 
being greater than that of the brick platform, to which the shutting 
sill was bolted down. The side walls: subsided about 1} in., and; in 
consequence, the sill was cracked near the centre. : The defect was 
soon discovered and as speedily remedied, by bolting a plate of 
wrought iron on the back of the sill.’ This accident pointed out the 
importance of allowing the side walls to. settle before the holding- 
down bolts of the sill were finally tightened. 

The next casualty occurred in the lock-chamber ; where, without 
any premonitory symptoms of weakness, and almost simultaneously, 
both sides of the chamber, between the upper and lower gates, moved 
bodily forward, pushing up the thick puddle towards the centre, 
bending and breaking the tie bars behind, and dragging the tie-piles 
forward, fracturing several of them, whilst, however, the brick side 
walls of the gate platforms remained entirely uninjured. Very 
energetic measures were adopted for reinstating the walls. The old 
concrete was cleared away, the iron piling was driven 10 ft. lower 
than previously, the sheet piles entering 5 ft. into the clay ; in which 
a solid concrete wall was commenced at a depth of about 5 ft., and 
was carried up for a height of 18 ft., with a thickness also of 18-ft., 
above which it was reduced to 10 ft. in thickness, with counterforts 
projecting 6 ft. with a breadth of 6 ft. and at intervals of 10 ft., 
nearly up to the top of the piles. On this mass of concréte a brick 
wall was built, 10 ft. high, averaging 4 ft. 6 in. in thickness with 
counterforts 3 ft. square, and at intervals corresponding with those 
below. The piles were secured to the concrete walls by means of 
iron rods passing through them to cast-iron plates, to which they were 
screwed up tight at the back. The clay puddle was removed from 
the bottom, and was replaced by a mass of concrete, with a top layer 
of Portland cement concrete 6 in. in thickness. The damage was 
completely repaired in three months, and no signs of weakness were 
subsequently perceived. This casualty. was accounted for by the 

previous draining of the ground all around, due to the constant pum 
ing during the progress of the works; and on the cessation of this 
process the water rising behind the walls occasicned additional pres- 
sure, which forced the sides inwards, That the failure resulted from 
this cause was demonstrated by the fact of the movement of the two 
sides being nearly simultaneous. 

The next casualty which occurred was the fracture of two of the 
pivot castings of the lock gates. This was shown to have arisen 
from the binding of the brass socket upon the iron pivot, so that the 
pressure, instead of being distributed over the whole area of the 
was restricted to a comparatively small annular portion; thus 
brass ‘‘ seized,” or adhered to the pivot to such an extent, that the 
gate, instead of working upon the pivot, turned upon the brass and 
burst the sides of the box, in the effort to free itself. At this period, 
also, the gates were leaky, in consequence of some of the joints not 
being tight, and the weight upon the pivot being much increased. 
The mischief was aggravated by hydraulic wer being employed to 
open and shut the gates, and thus the undue resistance was not so 
soon perceived as if capstans, worked by manual labour, had been 
employed for a short time, after the completion of the gates. This 
vourse was recommended as a prudent precaution in similar cases. 
The cause of the casualty being ascertained, the remedy was easy, 
and was speedily applied. ‘ 

The last casualty was the splitting of the roller path, which was 
a direct and intelligible result of the previously-mentioned } 
having rendered the gates so much eer than the casting 
been intended to bear. This was remedied by rendering the gates 
water-tight, and in putting down a new path, the surface for the 
roller was made 7 in. wide, instead of 4 in., and no difficulty had 
since been experienced. These casualties were very fully 
as ey 2 perhaps, more useful than any other part of the paper. 

The latter portion of the paper was on some advantages of the 
form adopted for the Victoria (London) Dock gates, with respect to 
economy of material and general arrangement. 

The term “cylindrical,” or gates of continuous curvature, was 
adopted to distinguish them from those formed like a gothic arch, 
and was employed to denote that the outer, or convex curves, con- 
stituting both leaves, were struck from one centre, or formed 

ortions of one and the same circle. The inner boundary was formed 
in the same way, or not differing materially from it. 

Before proceeding to compare this form of gate with that of 
straight gates meeting at an angle, it was stated that no advan 
was claimed for the former, in respect to the amount, or direction of 
the strain brought on the lock walls, but in regard to the section of 
the gate itself, even in ordinary cases, there was believed to be con- 
siderable superiority. 

A few preliminary remarks were then made on the strains to which 

these structures were exposed; that in the cylindrical gate a com- 
pressive strain was induced by the pressure of the water, which was 
uniform on every radial section in the same horizontal plane (though 
of course varying with the depth) ; while in the straight gates meet- 
ing at an angle, there were two strains—first, a transverse 
caused by the pressure of the water, and similar to that on a girder 
uniformly loaded, and, secondly, a compressive strain, arising from 
the preasure of the other leaf on its extremity. The compressive 
strain on any horizontal section of the cylindrical gate was stated to 
be equal to the pressure on the unit of surface, multiplied by the 
radius of curvature, as shown by Professor Barlow (vide Trans. 
C. E., vol. i., p. 183). The important distinction between the two 
kinds of strain to which straight gates were exposed, was pointed 
out by Mr. P. W. Barlow, M. Inst. C. E., in his paper on lock gates, 
at page 67, in the volume already cited. 

Some examples were then given, showing that this compressive 
strain in the straight gate varied very considerably, according to 
the ratio of the height, or versed sine, to the span; and consequently 
the importance of providing sectional area to meet this, as well as 
the strain, induced by the direct action of the water, on the 
itself. With regard to the distribution of this strain in the two 
skins, the problem was not capable of accurate solution, in conse- 
quence of several practical modifying circumstances, but it was 
thought sufficient for the purpose of comparison, to assume the 
equal distribution, especially as that view was in favour of the 
straight gate. 
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Some examples were then given in detail, for the purpose of 
@ comparison neem the weights of gates required for 
the same opening with the same rise or versed sine, 
in the eyhndrical form, and also with straight leaves 
at an angle. The results were shown in the foregoing 


remarks were then made on several other practical advan- 
tages arising from the cylindrical form, in utilising sectional area, 
avoiding, to a great extent, unequal thicknesses of plates, and ren- 
dering the operation of caulking more easy and efficient. At the 
same time certain objections were mentioned, and it was stated that 
additional cost would be incurred in the manufacture of the cylin- 
drical gates; but it was thought, notwithstanding, that the fol- 
l propositions were fairly established :— f 
1 t a lock gate of the cylindrical form could be made with 
about half the quantity of material required for a straight 


| 


1 


rH 


‘ate. 

2. That with the same ratio of rise to span, a saving of from 
11} to 55 per cent. might be effected in the skins alone, and 
that a further saving might be made in the horizontal 
diaphragm. ee 

8. That by this mode of construction great facilities were afforded 
for ey Bom the gates water-tight, and greater certainty be at- 

tained in accomplishing this very desirable object. 


May 3, 1859. 
Gerorce P. Kropver, Esq., Vice-President, in the Chair. 


THE r read was “On the Tyne Docks at South Shields, and 
on the Mode adopted for Shipping Coals,” by Mr. T. E. Harrison, 
M. Inst. C.E. 


These docks had been constructed on the banks of the river Tyne, 
at the upper end of South Shields, on a large area called Jarrow 
Slake on ch was covered with water at spring tides to a depth of 
from 6 ft. to 8 ft. The area so covered amounted to about 350 acres, 
and of this quantity 179 acres were now enclosed. The area of water 
in the dock, as executetl, was 50 acres, the depth of water being 
24 ft. Gin. at an average spring tide. The entrance basin was 
+ acres in extent, with a depth of water of 25 ft. for a width of 

0 ft. in the centre of the channel, gradually shoaling to the sides. 
One entrance had a width of 80 ft., and there was a lock 3v0 ft. in 
length and 100 ft. in width, with gates 60 ft. in width; the sills in 
each case were laid 21 {t. ( in. below high water of average spring 
tides—such spring tides having a lift of 14 ft. 6 in. 7 

The total quantity of excavation in the docks was 1,783,452 cubic 
yards, and in forming the —T sround 281,305 cubic yards. The 


total quantity of masonry of descriptions was 2,900,000 cubic 
feet. ‘The cost, up to the date of the opening for public traffic, was 
£440,476. This sum included all the standage and railway ap- 


proaches, the shipping jetties, the purchase of land, and all the 
dock-works, but it excluded Parliamentary and other charges not 
engineering. The works were under the immediate superintendence 
of Mr. Robert Hodgson, as resident engineer, and the contract for 
their execution was let to Mr. James Gow. 

The first point of engineering interest was the nature of the 
foundations. A series of careful borings showed, that though there 
was, in places, a strong, stony clay resting on the coal measures, yet 
that this clay was very partial, dipping suddenly away. Within a 
few yards of the clay-bed, borings were made to a depth, in some 
places, of 70 ft. and upwards, through the mud or slake deposit, 
without getting a bottom; showing that not only the clay, but the 
coal measures were gone. ‘The original level of the ground was 
ascertained to be 10 ft. below the lowest ebb of a spring tide at the 
present time, confirming the opinion that a general depression of the 
east coast had taken place. 

The first operation in the construction of the works was to form a 
culvert, 5 ft. in diameter, round the head of the dock area to receive 
and carry off the upland waters. Dams were then formed of the 
materials from the excavations, consisting partly of clay and partly 
of slake, and after their completion the water was run off by sluices. 
Shortly after the first course of masonry of the foundations was laid 
for the north, or 60 ft., lock, the floor was observed to rise very 
regularly, about 3 in. in the centre. A bore hole was then put down, 
when a strong feeder of water came away. The hole was, therefore, 
kept open during the progress of the works, and similar holes were 
made in other places. The flooring of the lock went back partially 
after the hole had been open sovenal days, and it was brought nearly 
to its original level by being weighted with stone. 

In building a quay wall opposite the Jarrow Chemical Works, it 
was found that the slake would not bear the weight of the bank 
behind it, unless at a slope of 1 to 5. As so flat a slope was inad- 
missible, the plan adopted for overcoming the difficulty was by 
weighting the top with gravel, by which the toe of the slope was 
forced out. It was not until 150,000 tons of gravel had been de- 
posited that the whole came to a state of rest. The slope was at 
present 1} to1. It was pitched with stone, and rested at the bottom 
on a strong row of piles. 

With a view of testing, practically, the sustaining power of the 
mud, or slake, a bed of concrete, 10 ft. square, was gradually loaded 
with iron, to the extent of 7 cwt. per superticial foot, without any 
settlement taking place; but as soon as that weight was exceeded, 
the whole began to sink. The foundations of the timber jetties, for 
the shipment of coals, were therefore laid on a wide-spread base of 
concrete, with timber sill pieces; care being taken not to exceed a 
weight of 5 ewt. per superficial foot. It was satisfactory to be able 
to state, that there had not been the slightest appearance of settle- 
ment. 

Immediately below the entrance to the tidal basin there was a 
canch of hard clay, running out into the river. This had been 
entirely removed by dredging, and the flood and ebb tide now took 
their course, as nearly as possible, over the same channel, guided 
by the concave river wall. ‘The latter was entirely constructed 
of creosoted timber, by means of one of Nasmyth’s steam pile 
engines. A description was then given of this machine, which was 
so arranged that it formed its own roadway throughout ; and it 
was remarked, that where there was a large amount of straight- 
forward piling, or in cases of difficult driving, the machine was 
without an equal. 

The dock gates were, generally, on the same plan as those of the 
Victoria (London) Docks. The only difference was that the Tyne 
Dock gates were curved both on plan and in section, the pivot of 
the heel-post being raised 3 ft. 6 in. above the level of the sill. 
There was thus less danger of anything lodging behind the heel-post, 
and the invert of the lock was carried right through from the end of 
the pointing sill. It involved, however, some large and rather in- 
tricate masonry, and necessitated great accuracy, in fitting the 
doubly-curved wood cills to the doubly-curved masonry ; but this 
had nm successfully accomplished, and the sills were perfectly 
tight. One of the advantages in the use of wrought iron for dock 

tes was that, from their flotation, the weight on the rollers might 

adjusted at pleasure. The sluices were all made to work with 
brass against brass. The dock gates and sluices were arranged to 
be worked either by hand or by hydraulic power, the machinery 
for the purpose having been furnished by Sir W. G. Armstrong 
and Co. 


The primary object of the construction of the Tyne docks was to 
= accommodation for the shipment of the large quantity of coals 
rought to South Shields, from the coal-tields of Durham and Nor- 
thumberland, by the extensive system of railways belonging to the 
North-Eastern Railway Company. ‘The coal trade of the northern 
coal-fields had been gradually increasing for many years past ; and 
in 1858 the quantity shipped at South Shields amounted to 1,203,524 
tons, although the facilities were so limited that it was necessary 
te work night and day throughout the whole year. This was now 
wholly shipped at the Tyne Docks, and the work was generally 
done in fifteen hours. 

A brief account was then given of the different methods of ship- 
ping coals used at the northern coal ports during the last forty- 
seven years. The system of “ keels” was first described; and it was 
stated that it still existed, to a limited extent, both on the river 





Wear and on the river Tyne, in the case of those collieries not hav- 
ing direct railway communication to a place of shipment. Where 
the vessels could reach the shipment places, as at Wall’s End 
Colliery, the mode of shipment was by spouts, in general principle 
the same as those adopted at the Tyne Docks; but without, for a 
long time, any arrangement for allowing for the difference in the 
level of the tide and in the size of the vessel. The first innovation 
on the “spout” system took place in 1812, when a coal-drop was 
erected at Pelaw Main Spout, on the river Tyne, by Mr. B. Thomp- 
son, further improved by him in 1813, and since generally followed, 
with various modifications, ‘The principle of all these drops was, 
that the loaded wagon, in its descent, raised a counterbalance 
weight ; and when the coals were let out of the wagon, the counter- 
balance weight brought the wagon back to its previous position. 
The system of tubs, fitted into «Keels,” in order to avoid the break- 
age of the coal, was then alluded to, and the machinery by which 
they were transferred to the vessel was briefly described. 

It was stated that, after mature deliberation and careful examina- 
tion of all the different plans, it was decided to adopt, in the Tyne 
Docks, the system of shipping by spouts. The angle of inclination 
of the spouts was 50°, that having been found by experiment to be 
the rade: age which coals would slide on smooth iron amg without 
rolling. In order to allow for the varying level of the ship’s deck, 
which it was shown might amount, under certain circumstances, to 
20 ft., arrangements were made to deliver the coals at four different 
levels. The coals were directed into any one of four divisions, by 
the opening or shutting of trap doors, turning on hinges, and well 
balanced so as to be easily moved. The spout was also raised or 
lowered in guides, and was operated by winches, the men standing 
on the level at which they worked when shipping coals. Traps were 
also provided for regulating the descent of the coals into the ship. 

In some cases the spouts were made to slide in a frame turning on 
a pivot, the object being to give a greater range into the ship’s hold, 
particularly with screw collier-, and thus avoid the necessity of 
moving the ship. In practice, the plan was to keep the spout nearly 
full, merely letting the coals slide sufficiently down to allow of the 
next wagon being teamed; so that, although in the first tilling of 
the spout, or on altering the level of the spout, the coal had a few 
feet to fall, yet this only applied to a small quantity of coal. After- 
wards the whole mass slowly descended, and no further breakage 
took place. 

Two jetties, on which there were twenty shipping places, were 
already at work. The shipping places were 100 ft. apart from centre 
to centre, and were so arranged that the vessels overlapped each 
other. Arrangements were made so that the number of shipping 
places could be increased to fifty, as the trade required. In laying 
out the ground, the saving of manual labour had been a primary 
consideration, and gravity had been called into operation to the 
utmost possible extent. The sidings into which the locomotive 
engines brought the wagons were on an inclination of 1 in 132. 
From these sidings the wagons were sorted, by gravity, into one or 
other of fourteen additional sidings, also on an inclination of 1 in 
132, but at the curves and switches of 1 in 66. This sorting was 
effected by one man and one boy (who attended to the switches) for 
each jetty. When the wagons were wanted for shipment, they were 
brought out of the sidings, and descended by gravity, converging to 
one point, where there was a weighing machine; when passing over 
this machine at a rate not exceeding two miles an hour, the weights 
were easily taken. The lines then branched out again to the different 
spouts, the wagons being directed-into their proper roads by switches, 
the working of which was attended to by one boy. There was a con- 
siderable amount of standage provided for each spout, and the length 
of single line of rails for each jetty was six miles. The standage 
was on inclinations varying from 1 in 32 to 1 in 100. Where the 
wagons descended from this standage to the spouts, the inclination 
varied from 1 in 20 to 1 in 87. The empty wagons were returned 
along two lines, one on each side of the jetty, having an inclination 
of 1in 100. The impetus of the loaded wagons in descending car- 
ried them up this gradient, to or beyond the places where they were 
to be emptied, and when emptied gravity took them away. Expe- 
rience had shown that twelve chaldron wagons, or six 8-ton wagons, 
might be taken down at atime. They were all run past the hopper, 
then dropped back by gravity, and were emptied three or two at 
atime, as they passed over the spout, without being uncoupled. 
Great expedition resulted from this arrangement ; and on the day of 
the opening a screw steamer entered the docks, received on board 
420 tons of coal in fifty-five minutes, and immediately went to sea. 

In order to ship the quantity of coals now transferred to and 
being shipped in the Tyne Docks, there were employed last year at 
South Shields thirty-four horses and four pilot engines, and the 
work was carried on throughout the whole twenty-four hours. 
Under the present arrangement not a single horse was employed, 
and only two pilot engines, and the work was done generally in 
fifteen hours. At present there was rather a deficiency of standage 
for light wagons, but this was in course of remedy, and when com- 
pleted no pilot engine would be necessary. The cost of labour for 
carrying the coal along the jetty, a distance of 1,050 yards, for the 
shipment, and for returning the empty wagons to the point where 
the engine took them up, was about seven-sixteenths of a penny 
per ton. 


A Costity CLock.—A Parliamentary return has been published, 
which states that the total cost of the clock in the clock tower in 
the new palace at Westminster, and all the expenses connected 
therewith, up to the present period, is £20,307. A further amount 


| of £1,750 is required. 


Fist Corron.—Cotton is indigenous, and grows in great profusion. 
The tree produces continuously for ten to nfteen years; and we refer 
to the valuation of samples of this cotton in proof of its excellence 
as to quality and value. We have been informed by a gentleman 
who visited these islands two years ago, that he had travelled a cir- 
cuit of eighty miles inland, and during the whole of his journey the 
country was one continued cotton tield. The importance to this 
country of obtaining a ready means of procuring this cotton can 
scarcely be estimated. The range of qualities is not excelled even 
by the United States. Already, these islands require the presence of 
an English Consul; and it may be safely inferred that merchants, 
directing their attention to the quarter, would protit largely by the 
cotton trade. The Fiji group lies to the west of the Friendly Islands, 
to the south of Samoa, and east of the new Hebrides and New 
Caledonia. They are only six days’ steam from Sydney, and about 
1,000 miles from New Zealand. The Fijians are the most enterpris- 
ing of all the Polynesian races, and are anxious to acquire the arts 
and customs of civilisation. We have recently seen it stated in the 
papers, that the chiefs of the Fiji Islands wish to place their terri- 
tory under the British Crown; and from the samples of Fiji cotton 
now in possession of the Cotton Supply Association, we should be 
glad to form a closer communication with these islands, as we con- 
sider it would be a great boon to the cotton commerce of this 
country. Extract of adespatch from Mr. Pritchard, Consul at the 
Fiji Islands, to the Earl of Malmesbury :—*“ Feb. 8, 1859.—I have 
brought with me a sample of the cotton at present growing at Fiji, 
which, of course, would improve with attention. It may be interest- 
ing to your lordship to know that in Fiji, nine months after plant- 
ing, the cotton tree shows its first pod, and then continues to yield 
without intermission for ten, twelve, or fifteen years, as the plant 
may live. At the same time, and on the same tree, is seen the 
blossom, the green pod, and the ripe cotton. The yellow or nankeen 
cotton grows in Fiji, but I was unable to procure samples at the 
moment I left. The samples now handed in for inspection were 
gathered from trees growing wild and uncared for.—WiLuiam T. 
PrircHarp, Her Britannic Majesty's Consul at Fiji. London, 
19 Feb., 1859.” Valuation of the above samples of Fiji cotton. 
No. 1. Sample of Brazil kidney furred cotton in the seed, valued, 
when cleaned, 7d. to 74d. per Ib. 2. Excellent clean cotton, worth 
%d. per lb. 3. Cleaned cotton, rather brown in colour, not so clean 
as No. 2, and not so good, worth xd. per Ib. 4. Very beautiful 
cotton, worth 12d. to 124d. per lb. When cleaned (i¢., free from 








seed) worth 11d. per lb —Cotton Supply Reporter. 





INSTITUTION OF MECHANICAL ENGINEERS. 


THE general meeting of the members of this institution was held on 
Wednesday, the 4th inst., at the house of the institution, Newhall- 
Ng Birmingham, Henry Maudslay, Esq., Vice-President, in the 
chair. 

The secretary (Mr. W. P. Marshall) read the minutes of the 
previous meeting, and a large number of new members were elected. 

The first paper read was “ A Description of the Pumping e 
at the Newcastle Waterworks,” by Mr. Robert Morrison, of New- 
castle-upon-Tyne. This is a horizontal high-pressure expansive 
and non-condensing engine, working direct a double-acting pump 
placed opposite the steam cylinder, and controlled by a crank and fly- 
wheel. The water is drawn from a pure water basin supplied by a 
filter bed, and is forced by the pump into a high reservoir for supply- 
ing the town by gravitation. @ pump valves are satemaeior 
flap valves of india-rubber, the delivery valves being placed 
immediately over the suction valves at each end of the pump; and a 
small air-vessel is fixed over each of the delivery valves for the 
purpose of slightly easing their action, in addition to the 1 air- 
vessel upon the main. The steam cylinder has an expansion slide, 
working on the back of the ordinary slide valve; both slides are 
worked by fixed eccentrics, and the expansion is varied by means of 
a slotted link, vibrating on a centre fixed to the bed-plate, the rod 
of the expansion slide being connected to the link, and the eccentric 
rod attached to a sliding-block worked up and down the slot by 
means of a screw, adjusted to the required degree of expansion. The 
exhaust steam is discharged into a cistern in the foundation plate 
for heating the feed water. The engine is started when working 
expansively by a simple arrangement of a small two-way cock, 
admitting the steam into either port beyond the valve. The engine 
has now been at work for some months, and the indicator diagram 
taken from it was exhibited. 

The next paper was “On the Construction of Hot-blast Ovens for 
Iron Furnaces,” by Mr. Henry Marten, of Wolverhampton ; com- 
mencing with the origination and early development of the idea of 
hot blast by Mr. Neilson, of Glasgow, thirty years ago, and giving a 
description of the principal modifications and improvements that 
have been successively effected in the construction of hot-blast ovens. 
In the first attempt the blast was heated just before entering the 
furnace by being passed through a wrought iron heating chamber at 
each tuyere, similar in construction and setting to a wagon-head 
steam-boiler; this was followed by a cast iron heating vessel, to 
avoid the rapid deterioration of the wrought iron by oxidation ; but 
the heating was carried to only a very limited extent until the 
rectangular tubular oven was at length devised by Mr. Neilson, 
which has been the original of all the subsequent hot-blast ovens. 
A longitudinal main pipe of cast iron was placed along each side of 
the fire-grate, the two mains being connected by nine small cast iron 
connecting tubes, forming @ semicircular arch over the fire; the 
cold blast entering the main pipe on one side of the grate was heated 
by passing over through the connecting tubes into the main on the 
other side, whence it issued to the furnace at a temperature of about 
600 deg. Fah. Afterwards the arched connecting tubes were made 
into a syphon shape, instead of semicircular, so as to raise the arch 
to a considerable height above the fire-grate, and prevent the tubes 
from being burnt down by being too close to the fire. Great difficul- 
ties were then experienced in maintaining the ovens in working 
order, arising from the effects of the alternate expansion and con- 
traction of the metal pipes under the frequent variations of tem- 
perature to which they were exposed, producing leakage at 
the joints and ultimate fracture of the pipes at the crown of the arch 
over the fire, at which point the strain was concentrated; and the 
expansion of the pipes was subsequently allowed for by having the 
longitudinal main on one side of the fire-grate placed upon rollers, 
so as to be free to move laterally; and, at the same time, advantage 
was taken of the motion of the loose main to form a simple approxi- 
mate pyrometer for measuring the temperature of the blast, by an 
index acted upon by the expansion of the pipes. As the require- 
ments of the blast furnace increased, two or more of these hot-blast 
ovens were combined together, either side by side or end to end, 
forming double and triple ovens. To remedy the defects still ex- 
perienced from expansion of the pipes, the round form of oven was 
then contrived, having the fire-grate in the centre, and surrounded 
by a circular main pipe, divided by a diaphragm all round into an 
outer and inner portion, on the top of which were placed a number 
of upright heating pipes, each consisting of two pipes cast in one 
piece, and communicating with each other at the top, one leg of the 
pipe opening into the outer division of the main and the other into 
the inner; the two sockets of each pipe being close together, and 
cast all in one piece, were thus freed from the injurious effects of 
expansion experienced in the previous arched pipes. The blast 
passed up one half and down the other half of each pipe; and the 
top of the oven was built in a dome shape, so as to reverberate the 
heat from the fire upon the pipes. These round ovens have since 
been elongated into an oval form to contain a greater number of heat- 
ing pipes, and a central core of fire-brick has been added, filling up 
the vacant space in the centre of the oven, bringing the heat into closer 
contact with the pipes arranged round the sides of the oven, and act- 
ing also as a regulator of the temperature of the blast, by absorbing 
any excess of heat from irregularity of firing and giving it out again 
on any diminution of temperature. Hot-blast ovens on this constrac- 
tion, with some further improvements in the arrangements for clean- 
ing out without stopping, have now been in constant work for some 
time at the writer's works, and have proved thoroughly satisfactory, 
being quite free from any trouble, either from expansion or burning 
of the pipes, or from leakage at the joints: the blast is maintained 
uniformly at a temperature of about 800 deg. Fah., producing an 
important increase in the yield of the iron furnace. 

The last paper was “On Jensen’s Marine Engine Governor,” by 
Mr. Henry Maudslay, of London; the object of which is to prevent 
the engine from running off at an excessive speed, when the resist- 
ance of the water to the screw propeller or paddle-wheel is suddenly 
removed by the pitching or rolling motion of the vessel in stormy 
weather. The governor consists of a piston working in a cylinder, 
the bottom of which communicates with an opening through the side 
of the vessel, as near as possible to the propeller or paddle wheel ; 
the pressure of water in the bottom of the cylinder thus corresponds 
exactly with the depth of immersion of the propeller, and tends to 
raise the piston, which is loaded on the top by an adjustable spring, 
and connected by bell-crank levers and links with a throttle-valve in 
the steam-pipe of the engine. When the motion of the vessel causes 
the propeller to be less deeply immersed, the pressure of water in the 
cylinder is diminished, and the piston is forced down by the spring 
above, closing the throttle-valve to the required extent, and prevent- 
ing the speed of the engine from increasing ; and, on the other hand, 
when the propeller is more deeply immersed, the pressure in the 
cylinder is increased, and raises the piston, opening the throttle-valve 
and admitting more steam to the engine, so as to maintain the re- 
quired speed: the object being to control the speed of the engine 
before it has time to change sensibly, instead of waiting for a change 
of speed in the engine to bring the governor into action, as in the 
case of the ordinary engine governor. 

The meeting then terminated. 


Tue “AusrraALiAN Bur~per.”—Under the patronage of the 
“ Victorian Institute of Architects,” and the Melbourne “ Builders’ 
and Contractors’ Association,” a small weekly journal of twelve 
pages has been commenced under the title of the Australian Builder 
and Railway Chronicle. No. 4, for January 29th, 1859, is now 
before us, and contains a well executed, although rather indifferently 
printed engraving of the bank of New South Wales, a somewhat 
pretentious building in the Venetian style, estimated to cost, when 
completed, upwards of £36,000. The structure is situated on the 
north side of Collins-street, Melbourne, between Elizabeth and 
Queen-streets, and the designs were prepared by Mr. Joseph Reed, 
Messrs. Cornish and Burgoyne being contractors. - Our readers will 
cordially echo the motto of the antipodean Builder— Advance, 
Australia!” 
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SOCIETY OF ARTS. 
Wednesday, May 11, 1859. 
Sir Joun E. Harrreron, Bart., in the Chair. 


r read was “On the Recognition of Music among the 
Mr. Henry F. Chorley. The author drew attention to the 
remarkable fact that, notwithstanding the connection of music with 
the arts, perfection in music, poetry, and painting had been anything 
but contemporaneous. At the most highly civilised periods of Grecian 
and Roman history, music appeared to have been in the rudest con- 
dition, and even in later times, when Italy was producing some cf 
her greatest painters, the art of music was still very imperfect. The 
influences which changes of opinion and manners had brought to bear 
on music were pointed out, and some of the causes which tended to 
militate against its general appreciation in the last century were 
noted; though it was sree that at this very period, when the 
art was certainly not popular, there lived some of the greatest com- 
posers and musicians that the world had ever seen. The author gave 
some acount of the origin and progress of some of our principal 
musical societies, pointing out bow strong had always been the pre- 
ference given by the masses in this country to vocal over instru- 
mental music. With reference to the system of class-teaching in this 
country, he thought we should not overlook the fact that the re- 
cognition of music, as entering into the scheme of every Englishman's 
education, that its readmission into our high schools and colleges, and 
its immense growth among our working-classes were in a great degree 
due to the praiseworthy exertions of Mr. Hullah. After enlarging 
upon the remarkable progress which this art has made in public 
appreciation within the last few years, the author proceeded to pvint 
out some of the principal drawbacks which still exercise an unfavour- 
able influence upon it. The want of really efficient professional 
teachers was much felt, and this naturally tended injuriously to 
affect the class of musical education given in this country. It was 
particularly in promoting a more general as well as a better kind of 
musical education that Government recognition might affect the 
most good. The unsatisfactory results produced by the Royal 
Academy of Music were well known, and it was much to be regretted 
that those seeking really good professional teaching were forced to 
look for it abroad. The author was of opinion that by a certain 
sum devoted to endowments a superior quality of instruction might 
be obtained. After some further observations on this point, the 
author concluded by suggesting other means hy which Government 
might benet:t the art of music, as by calling it in, as was done with 
painting, to take its commemorative part in the celebration of national 
events. Such Court patronage as in the last century called from 
Handel the famous “ Dettingen Te Deum,” on the occasion of a 
victory, might be replaced by a national commission for music, to 
put forth its powers when a great victory was won, or when a peace 
was concluded. 

A discussion ensued, in which Messrs. W. Hawes, J. G. Frith, 
R. K. Bowley, C. Wentworth Dilke, M. Costa, W. E. Newton, 
C. H. Smith, 8. Redgrave, T. Winkworth, Rev. W. H. Buck, the 
chairman, and others took part. 


THE 
Arts,” b 





ROYAL GEOGRAPHICAL SOCIETY. 


A MEETING of this society was held on Monday evening, 9th inst., 
Sir Roderick I. Murchison, President, in the chair. 

The papers read were :— 

1. Notes on the Lower Danube, by Major Stokes, R.E., commu- 
nicated by Captain R. Collinson, R.N., F-R.G.S.—The author com- 
mences the subject by briefly tracing the course of the Upper 
Danube, and then from the rapids below Orsova, where the Lower 
Danube begins, describes its character, frequently spreading into 
several channels, reuniting again at intervals, rendering, in con- 
junction with other causes, the navigation diflicult, and the charts 
of little value, to Galatz. The various mouths, with their com- 
parative merits for purposes of commerce, are reviewed, and 
the increase of the delta examined. The map of the Prin- 
cipalities in 1769, illustrative of the Russian campaign of 
that year, shows the Kilia debouching in one mouth at the 
point where we now find the Wilkevi basin. Another Russian 
plan, giving the city of Odessa, built in 1796, shows the 
mouth of the Kilia at the same point, but indicates the 
commencement of a formation of islands in front of it, which 
seems to have given rise to the form of Kilia Delta. From this old 
embouchure to the present line of the delta, is a distance of five 
miles, which may be taken as its advance since 1769, and probably 
during the last sixty years. In the years 1829-30, a detailed survey 
of this coast, so far south as Sulina, was made by the Russian 
Government, and furnishes a sure basis, from which may be calcu- 
lated the advance of the delta between that period and 1857, when 
the coast was again surveyed by Captain Spratt and the oflicers of 
her Majesty’s ship Medina, proving that in twenty-seven years the 
Kilia Delta has advanced more than 4,000 ft. The Sulina bar is 
much in the same position as in 1830; the coast line to the north 
of it has receded instead of advancing, although to the south it has 
gained, and is daily gaining on the sea. The prevailing winds and 
littoral currents are from N. to S. during the greater part of the 
year; the river current is turned sduthwards, and its deposits, 
as is the case with the other branches, are found to the south. 
The author remarks that the direction and force of the wind 
exercise an important influence upon the growth of the delta, 
and observes that two systems have been proposed for deepening 
the entry of the St. George. One is to carry out piers in a direc- 
tion E. by S. in continuation of the Kedrilis or northern channel, 
to a depth of 20 ft. or 25 ft., so as to lead the river current, through 
and beyond the bar, to a point where the breakers will not cause 
it to re-form. The other is to cut a littoral canal from the deep 
channel of the river to a point 1,000 yards north of the Kedrilis 
embouchure, where a small artiticial harbour shall be constructed 
to receive it. The entry to the canal, from the river, to be 
closed by two sets of gates, to prevent the muddy river-water 
from passing into the canal. 

2. Observations on the Geography of Central Africa, by James 
Macqueen, Esq., F.R.G.S.—The author is convinced that the Kili- 
manjaro mountain, in Eastern Africa, rises above the limit of 
perpetual snow, and that the sources of the Bahr el Abiad, or 
White Nile, flow from it. In support of this opinion the three 
journeys from Rabbai Mpia, near Mornbas, into the interior, per- 
formed, as it is stated, by Mr. Rebman, are referred to, and passages 
quoted, describing the journey across the Bura or Taita range of 
hills, 100 miles from the coast, and 20 in breadth, and to the pro- 
vince of Uru, distant from Kilimanjaro only five or six miles. ‘The 
author believes that there are “ two summits rising to the limits of 
snow "—the eastern or lower one, from which the snow at times 
melts, and the western or higher one, of a dome form, on which it 
is perpetual. A distance between them of ten or twelve miles is said 
to exist. Dr. Krapf visited Ukambane twice in 1849, and again in 
1850. This country lies N.W. from Mombas; on the way thither 
the small river Woi, descending from the northern end of the Taita 
range, was passed, as well as another and more considerable stream, 
descending from the eastern side of Kilimanjaro. From the Adi, the 
south-west boundary of Ukambane, the capital or residence of the 
Kitui was reached, the country being very elevated and cold. The 
river Dana, coming from the snow-capped Keenia, is fourdays’ journey 
from Kitui. “‘ Turning to the White Nile,” the author remarks, “ we 
have its course correctly delineated by the expedition sent to explore 
it by Mahomed Ali, the ruler of Egypt, in 1839 and 1840, from 
Khartum upwards, through its very winding course to 3 deg. 
30 min. N. lat., and 81 deg. E. lon. from Greenwich. From this 
and several other authorities, the author believes that the White 
Nile does not take its rise only in the mountains near Kilimanjaro, 
but also in the Keenia range, a little to the north of the equator. 
Captain Speke, who had just reached England from his perilous 

journey, in company with his friend Captain Burton, differed from 

ir. Macqueen, inasmuch as he had succeeded in reaching the great 
African Jakes Tanganyika and Nianza, from the latter of which he 











had no doubt but that the real sources of the White Nile must be 
sought. His opinion is derived from personal observation, both as 
regards its true position determined astronomically, and the levels of 
the surrounding country, taken by boiling thermometer in the dis- 
tricts visited, and deduced from Arab information in the more 
northern localities. The plateau over which he travelled ranged 
between 3,000 ft. and 4,000 ft. The lake itself is on that level. 

. Remarks on the Seychelles, by J. F. Lyons M‘Leod, Esq., 
F.R.G.S. 

The meeting having been addressed by Mr. Macqueen, and 
Colonel Sykes, the president reminded the fellows that their next 
meeting, the anniversary, would be held on the 23rd inst., at their 
house in Whitehall-piace, when the gold medals would be awarded, 
and his farewell address delivered. 

The meeting then adjourned. 








SOUTH WALES INSTITUTE OF ENGINEERS. 
(Concluded from page 322.) 

WE are next told the boiler is of the ordinary multitubular con- 
struction, and this is again afterwards repeated, as if to Make some 

int. But on referring to the Government Report, by Messrs. 
Miller and Taplin (which we will hereafter notice more fully), we 
tind they state (page 18)—‘‘ That (the boiler) at Neweastle was 
obviously made for experimental trials of a peculiar coal. Its pro- 
portions favour in a remarkable manner the combustion of bitu- 
minous coal. The two furnaces were —_ and roomy, and by pre- 
senting a wide and high front were well adapted, and apparently 
designed expressly, for the application of Mr. Williams’ smoke 
preventer. Beyond the fire-bridge there was a large heat chamber, 
where the unconsumed gases that might accidentally escape beyond 
the bridge were mixed and inflamed; so that, practically speaking, 
almost perfect combustion was obtained, with a higher temperature 
than is usual passing through the tubes. This was well illustrated 
by sight-holes made in several places behind the boiler, through 
which, during the many experiments, the luminous appearance of 
the products of combustion as they passed over the bridge might 
be clearly seen. But this enlargement of the boiler at that particular 
part involves consideration before such a description of boiler could 
be applied to steam vessels in her Majesty's navy. Still, I believe 
it to be undeniable that the large amount of success at Newcastle, 
resulting from the practical experiments on Neweastle coal, is 
greatly attributable to the spacious heat chamber above referred to.” 

These statements are so totally different, and involve results so 
serious to the subject we are reviewing, that we must now be doubly 
careful to examine the evidence. One assertion or the other must 
be wrong. An inspection of the Newcastle boiler, the drawings of 
which are before you, will enable you to decide. ‘The plan of Mr. 
C. Wye Williams’ system, as is well known, consists in the admis- 
sion of air at the furnace door or at the bridge, or at both, by 
numerous small apertures, with the intention of diffusing it in 
streams or jets amongst the gases.” 

We must again bring facts and experience to bear upon this. 
About 1839, or some twenty years since, Mr. Williams obtained a 

yatent for this very plan of economising fuel: all that is now stated 
in the reports before us, and much more, was then hoped from it: 
almost every member present has read Mr. Williams’ “ Treatise on 
the Combustion of Coal,” or his prize essay from the “Society of 
Arts” on the “ Prevention of the Smoke Nuisance.” Few persons 
dispute Mr. Williams’ theory; it is based on laws at present 
generally admitted as proven; but the practice and working results 
have yet, it seems, to be dealt with, and this is the main subject 
before us. 

To insure the utility of this plan, the valves or openings to admit 
air to the fuel must be very carefully adjusted from time to time, 
the outlet of the chimney stack must Be watched closely, as also the 
fire in the furnace; if too small a supply of air is given soon after 
firing, the smoke is not prevented; if this supply is allowed to 
continue the same, the fuel is wasted; and when several fires, as in 
all large steamers, run to one chimney or stack, then it is most 
difficult to ascertain the state of the fires requiring air or otherwise ; 
and when the smoke is prevented, a large proportion of fuel is often 
burning to waste, almost without possibility of detecting it; and at 
sea, in rough weather, the stokers, if they are capable, are too busy 
to attend to the valves, and they shut them up altogether :—it is 
strong evidence of the impracticability of the plan, that in the great 
port of Liverpool, after twenty years’ experience (and where the 
inventor has much influence), the use of the plan, with very triflin 
exception, is contined to a few steamers plying in the Irish Channel, 
and scarcely known in practice, or to any extent, by the ocean-going 
steamers: in fine weather, if the coal smokes, the stokers leave the 
door of the furnace slightly open for a short time after firing, and 
use this plan instead of the valves referred to. 

The experiments on Welsh coal were confined to one sample, we 
are not informed from what district or place in South Wales; and 
the assertion that, as a class, all Welsh coal is liable to great 
deterioration when kept in store, is so contrary to the experience of 
the West India Royal Mail Company and other firms, as to compel 
us to class this with the former conclusions arrived at in these 
reports. We cannot but feel pained to see in these reports an 
attack on the character and reputation of two gentlemen, who, from 
their genius and true work done to science and human progress, 
deservedly rank with the leading men of the age. After many 
preliminary personal allusions, they close the impeachment b 
asserting, ‘“‘ Messrs. De la Beche and Playfair to have committed, 
in their reports to the Government, a grevious error, eventuating 
in a grevious injury, both to the West Hartley district, and 
to the national interests.” We must bear in mind that these 
serious charges are made without the slightest attempt to prove 
them in any way by the laws of evidence, and such attempt, 
as we shall hereafter show, would, if tried, be futile. The 
facts as to these reports are, that during the five years they 
occupied, pecuniary grants were made at different times by the 
Government for their prosecution, to the amount altogether of 
£2,639, for machinery, apparatus, and all the labour and work. 
This sum was far too small for the effectual prosecution of the 
inquiry. The reports of the French and American Governments 
had been made on the same subject, and the scientitic reputation of 
our country was, to some extent, involved in our doing our part 
truly and well. The patriotism of our men of science now came to 
the rescue. Sir H. De la Beche and Dr. Playfair resolved to 
forego any pecuniary compensation; their five years’ work was 
given freely to their country, and their noble example induced 
their excellent assistants to accept a mere pittance as salary, to 
enable the work to be carried out; these gentlemen were not 
associated with trade, they had no interest in any way but the search 
for “truth,” and time and experience contirm the positive accuracy 
of the result they arrived at. These “ grievous” personal accusa- 
tions in the West Hartley report appear to me so unfounded, that, 
without further remark, I may leave them to recoil upon their authors. 

The report of Messrs. Hoffman and others, to the “South Wales 
Coal Owners’ Assocation,” now follows. This seems to be simply a 
confirmation of De la Beche and Playfair’s reports. 

No coals are reported on here but those from the Aberdare valley 
only. The best of the South Wales coals (according to the Govern- 
ment experiments), viz., the Ebbw Vale, is not referred to in either 
the West Hartley or this report. This coal was far better for trial 
with the West Hartley than the semi-anthracite of Aberdare, as it 
can be adapted to any usual form of boiler. ' 

It would have prevented some confusion if a more definite title 
were used by this association, as the reports are contined to 
Aberdare coal, and South Wales coals guneeally are not in any way 
represented or examined; and the association, at present, has only 
a local character, and represents only a portion of the district or the 
coal owners of South Wales. All we have as to the practical 
of any experiments, we find in the reports by Messrs. Miller, Taplin, 
and Lynn. 

The fourth series of reports, by Messrs. Miller, Taplin, and Lynn, 
states that they are directed by the Admiralty to report upon the 








experiments of the North of England and South Wales Collieries 
Associations; they explain in part how far the ex its are 
conducted by both a and regret the difficult tion they are 
placed in “from the spirit of rivalry actuating the parties con- 
cerned,” and plainly intimate that neither of them are really search- 
—— truth. : 
hey report “that it is possible to consume the smoke 

from North Country coal by the use of Mr. Williams’ apparatus, 

but they give no opinion as to its practicability in reguiar work at 
sea. They state that “when the smoke from the North Country 
coal is consumed, its evaporative value is nearly equal to that of 
Welsh coal,” but “these comparisons are only made upon the 
supposition that the smoke from the North Country coal may be 
solneed tothe same minimum as that which may arise from Welsh 


coal.” Dr. Taplin was afterwards (27 Jan., 1859) “directed to 
3 we fully on the merits and value of the South Wales and North 
unt: 


coals.” After showitig, in the appendix to these reports, 
the difficulties in making any Gatisfactory report on the pan rate 
under present circumstances, ines giving any opinion. 

The fifth, and last, evidence we have to examine, is the actual 
experience of the principal ocean-going steamers, where economy in 
weight of fuel is absolutel nosey for their success and existence. 

e assertion in the West Hartley reports, that the Admiralty 
reports ‘first gave the Welsh coal its high character,” is incorrect. 

he free-burning coal of South Wales was the earliest used for 
ocean steam navigation; about 1837 a series of experiments was 
made at Bristol with different coals, the object of which was to 
determine the coal to be used in the Great Western, in her first 
voyage to America; the superior character of the coal was fully 
proved by experience, and was one great source of her success. 
Ocean steamers were soon multiplied, and Cunard’s line, the West 
India Royal Mail Co., the Peningula and Oriental Co., and others, 
were established—all these using Welsh coal. 

At the time the Government eg were published, an opinion 
prevailed that none other but coal could be used for sea 
voyages ; these opinions are now somewhat moditied, but yet we 
have the practical fact before ws, that after these many years 
experience, and trials on a lai scale of the different coals, found 
not only in Great Britain, but other parts of the globe, nearly all 
the ocean-going steamers of every nation still use the Welsh coal. 
The ocean-going steamers from Liverpool are the “ Cunard” and 
the ‘‘ Collins” lines, both celebrated, anh becha for the speed and 
regularity of their work, are not equalled. The country around 
Liverpool abounds with coal cheaply worked, yet we find these 
steamers entirely supplied with Welsh coal, conveyed by railway 
about 150 miles, or subject to an equally expensive transit by sea. 
In the port of Southampton, the home station for the West India 
Royal Mail Co., the Peninsula and Oriental Co., and others, Welsh 
steam coal is exclusively used by some, and mostly by all these 
companies. The small proportion of North Country coals consumed 
is, not as the Welsh, supplied generally under contracts, but taken 
as a last resource, in case of short supplies from Wales. Numerous 
other cases like these may be quoted, but are not necessary here. 

These great steam navigation companies are the jury empanelled 
to try this issue from time to time (for as new improvements are 
made in machinery, new conditions arise as to the economic use of 
the fuel); this jury are, under the heaviest penalties, bound them- 
selves to try the question fairly, and give a truthful verdict; and 
from their verdict, commercially, we have no appeal. ‘he con- 
clusions I arrive at, from the mass of evidence examined and sub- 
mitted to your consideration, are :— 

ist. That the reports of the West Hartley and South Wales Asso- 
ciations give no new scientific data, and the practical experiments 
(as proved by Messrs. Miller, Taplin, and Lynn, in their reports to 
the Admiralty, and the facts now laid before you), are of little value 
as evidence, and calculated to ead. 

2nd. That the reports made to the Admiralty by Sir H. 
De Ja Beche and Dr. Lyon Playfair, are the only reliable scientific 
work we have on the subject; and at present the results of their 

ractica] or economic experiments are not much altered by mechanical 

mprovements in utilising the fuel; and this is completely proven 
by the fact, that the great steam companies referred to do not use 
largely any other than the South Wales steam coals, and that these 
companies, using and experimenting at sea, upon nearly one million 
of tons of coal annually, are far better able to form an opinion of the 
true practical value of the coal than can be done by single experi- 
mental boilers on land. 

8rd. That any attempt for the owners or vendors of coal, or any 
mercantile commodity, to settle the relative quality for the consumer 
or vendee, is wrong in principle, is in itself absurd, and must be 
futile. The consumer will always try to buy the best article for his 
purpose in the cheapest market. The superior theoretic value of the 
South Wales steam coal ,is an established truth, and not disputed. 
The fact, that after long experience the great ocean steam com- 
panies now buy and use almost exclusively South Wales coal, is un- 
answerable evidence of its practical superiority. 

Papers on Railway Wheels, by Mr. Mur, »hy gee es ; ona New 
Steam Brake and Recording Engine, by Mr. Heth Ogden; and on 
the Iron Ores of Wilts and Ben wry by Mr. G. C. Greenwell, were 
postponed to the next meeting, in consequence of the time occupied 
by the discussion on coals. 


ASSOCIATION OF FOREMEN ENGINEERS. 


On Saturday night last, at the monthly meeting of the Associated 
Foremen Engineers, a paper was read by Mr. John Briggs “ On the 
Concussion of Water.” A consideration of the question of pumps 
and pumping, together with a large amount of information on 
hydrostatic engineering generally, made up the offering of Mr. 
Briggs to the literary wealth of the society. A large attendance of 
members and a lengthened discussion showed the high appreciation 
in which the reader and his paper were held. Mr, Joseph Newton, 
who presided on the occasion, proposed, at eleven o'clock, an adjourn- 
ment of the meeting, as other members seemed anxious to speak on 
the subject; this was agreed to, and the first Saturday in June was 
named for a renewal of the debate. 





Tue CHANNEL IsLAnps SusMARine TeLeGrAPH.—The under- 
running of this cable, rendered necessary in order to repair the 
fracture which recently took place, has within the last two or three 
days been, so far as it was necessary to go, satisfactorily aecom- 
plished. As anticipated, the point of fracture was found to be 
about four miles from Church Hope, on the Isle of Portland, at 
which place the cable is attached to the land wires of the company. 
On making up the cable a portion of it showed symptoms of much 
chafing, which, considering the very unfavourable nature of the 
bottom in the locality of the Bill of Portland, and the velocity of 
the tides, which here run with great impetuosity, is not to be 
wondered at. On the fracture being reached the current of elec- 
tricity from the other side of the Channel was found to be perfect, 
proving the sound condition of the remaining portion of the wire. 
The cable will doubtless be repaired in a few days, should the wind 
and weather permit; and it is probable will be laid much more to 
the eastward of its old position to escape the rocks and currents 
which have already done so much damage to it, and which, had 
proper information been originally obtained from those who know 
the spot, might have been avoided. In fact, Portland sever should 
have been the starting point at all. Had the wire been taken either 
to the eastward or westward of the island, it would in all 
bility have remained perfect for many years. It will now 
be taken over the great shoal known as the Shambles, w 
bottom is but the influence of the ; 
seas, Which are uent, must not be overlooked. 
whether the cable d not be still further underrap, an@ its 
tion somewhat changed, se as to avoid this shoal poe coor id 
is done, a good job will be made of it, and not 
Prince steamer, of Weymouth, was employed by the ben mit 
taking up the damaged cable, ané very favourable 


experienced on the occasion, 
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BESSEMER’S IMPROVEMENTS IN THE MANUFACTURE OF IRON AND STEEL. | 


° PATENT DATED OcTobrR 5TH, 1858. 
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TueEsr improvements, by Anthony Bessemer, of Upper Holloway, 
are intended to cleanse the pig or crude-iron from impurities, such 
as sulphur, phosphorus, silica, and carbon, so as to produce steel and 
malleable iron. 

To effect this purpose a revolving reverberatory furnace is con- 
structed to contain the iron. The furnace is a cylindrical iron 
vessel made in two halves and bolted together; both ends are con- 
tracted, so as to form a neck at each end, of about two-thirds the 
diameter of the body, and open at both ends. The whole interior is 
lined with fire-bricks; one or more rows of bricks can be raised 
6 in. or 6 in. higher than the rest to form a projection or od 
to assist in dividing and changing the surface of the metal. The 
cylinder is mounted on a movable frame capable of being moved 
backwards and forwards between that part of the furnace which 
contains the fire and the shaft or chimney. The cylindrical vessel 
is made to revolve the whole time the metal is under operation; the 
neck at each end may form the bearings. The cylinder which con- 
tains the metal, and the part of the furnace which contains the fire, 
form a complete revolving reverberatory furnace. The furnace part 
proper is of the usual reverberatory kind, and is likewise to be 
mounted on wheels capable of being drawn backwards and for- 
wards. 

During the whole time the metal is under operation, atmospheric 
air or steam is blown into the furnace, in such manner as to act upon 
the surface of the metal, so that the carbon, sulphur, phosphorus, &c., 
uniting with the oxygen of the air or steam may be carried off. The 
air or steam can be supplied by a fan or any other convenient 
means. 

In addition to these means of supplying the furnace with air. steam, 
&c., an air-passage or pipe is placed in the neck of the furnace 
proper, as near as possible to the neck of the revolving cylinder, 
which air-passage or pipe can be made to open or shut, as required. 
Should it be requisite a rake or tool may be passed through the 
shaft into the revolving vessel to agitate or stir the melted metal, 
until the whole is converted into steel or malleable iron, as may be 
desired. 

In this furnace the usual fluxes, such as lime, silica, metallic 
manganese, oxide of manganese, salts, &c., may be used to ad- 
vantage to assist in the separation of the various impurities which 
the crude iron contains. 

Fig. 1 is a sectional elevation, and Fig. 2 an elevation, not in 
section, of the reverberatory furnace complete; and Fig. 3 is a 
transverse section through the cylinder. <A is the cylinder; B is the 
furnace proper or fire-place; C is the pipe or tube through which 
the air, steam, or other like gas or vapour enters the cylinder; D is 
the shaft or chimney ; E is the carriage on which the cylinder A is 
supported and rotates; F is a tap hole, through which the metal 
may be drawn off from the cylinder A, but, if preferred, it may be 
drawn off through the neck G; |, I, are friction rollers, upon and 
between which the rings I', I!, upon the exterior of the cylinder A 
run. J is a worm, which imparts rotary motion to the cylinder A 
through the wheel K, which is fixed around and upon the cylinder; 
L, L, (Fig. 3) are raised projections to assist in turning and stirring 
over the metal as the cylinder rotates; M is the air-passage near the 
neck of the furnace proper. The joint N shows how the two parts 
of the cylinder are united, when the cylinder is not formed in one. 
Fig. 4 is a view of the shaft or chimney on the side of which the 
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| cylinder A comes, the end of the pipe C and the hole O through 


' which the interior of the furnace may be seen or the metal within it 
stirred by means of a rake or tool. Fig. 5 shows two views of a 
slide or plate, which fits half round the neck of the cylinder after it 
has been wheeled into place. 

The operation is performed as follows:—Make the revolving 
cylinder moderately hot, then draw back the part that contains the 
fire to make room to put the crude-iron through the neck into the 
body part of the revolving cylinder, then draw forward the fire- 
furnace to its proper place,.the fire then can be urged on as fast as 
possible. When the iron is red hot, or before, the air or steam is 
blown through the pipe C into the cylinder. When the metai is in 
a tit state to pour, the fire-furnace is to be drawn back, and the re- 
volving cylinder is brought forward on its movable carriage to 
where the moulds are placed. The metal is then to be drawn off 
through the tap hole F, or through the neck G;; to assist the pouring 
the cylinder may be raised at one end by a screw or any other con- 
venient means. Where requisite, before pouring, an air-tight cover 
is placed on each end of the cylinder, connected by a pipe with an 
exhausted chamber, so as to.draw off any gaseous matter that may 
have remained among the metal during the conversion. 


CaNnaDIAN OcEAN STEAMERS.—At the recent annual meeting of 
the Montreal Board of Trade, the Hon. John Young directed atten- 
tion to a serious disadvantage under which the Canadian Ocean 
Steamers laboured during the winter season, in securing return 
freights, inasmuch as Canadian timber and deals, because shipped 
from Portland, although in British vessels, were charged at Liver- 
pool at the same high rate of duty as if they were American pro- 
duce. Mr. Young urged the importance of having the matter 
brought under the notice of the British authorities, and the Hon. 
Mr. Rose has given notice of the following resolutions in the House 
of Assembly :—1. That the geographical position of Canada, and 
the want of communication in winter through British territory to 
the ocean, combine to render this province for more than five months 
in the year dependent for her trade on the ports of the United States. 
That the construction of a line of railway through British territory 
to a colonial port, accessible in winter from the ocean, is an enter- 
prise beyond provincial means, and that the Imperial Government, 
while fully admitting the importance of such communication in a 
national point of view, have, for the present, declined giving any 
pecuniary aid towards it. 2. That the city of Portland, in the 
State of Maine, is now the winter terminus of the great line of 
Canadian railways which extend from the western boundary of the 
province to its eastern frontier. 3. That the Province of Canada, in 
order to develope its trade and resources, to render remunerative the 
extensive public works already constructed, and to facilitate direct 
postal communication with England, has, by an annual payment of 
£55,010, subsidised a line of steamers which make weekly trips in 
summer to Quebec, and to Portland in winter. That in this service 
Canada has to contend against subsidies granted by the Imperial 
Government, £20: ,000 to the Cunard Line, which plies only to New 
York and Boston, and further, as is apprehended, against another 
subsidy to the Galway Line running to the same ports. That these 
| subsidies operate strongly against Canada, and as a bonus in favour 
| of the cities of New York and Boston, and the United States 
railways leading thither. 





PARSONS’ IMPROVEMENTS IN SAFETY 
VALVES. 
PATENT DATED 8TH SEPremBeER, 1858. 
Fic. 1 is a side view of apparatus constructed according to the in- 
vention of William Parsons, of Pratt-street, Lambeth. Fig. 2 isa 
vertical section thereof; @ shows the upper part of a steam 
to which the apparatus is applied; 6 is a safety valve, which is by 
reference spherical on its under surface, and it has a co 

Coalag or seat as shown; c is a tube to which the valve 6 is fi 
and on the lower end of the tube c is a float d, which can slide freely 
on the end of the tube. Through each side of the tube c is a slot 
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e, and f is a rod which is fixedjat its lower end to the float, whilst at 
its upper end it is arranged to act on the valve A of the steam 
whistle i. The steam passes to the whistle through the holes j, j, 
in the tube c, and the whistle will be sounded when the float de- 
scends so as to cause the valve to descend also; k, k, are weights 





with which the safety valve is weighted; / is a hood over the valve 
4. It will be seen that in this arrangement, the agitation of the water 
in the boiler tends to keep the valve in constant motion and prevent 
| its becoming fast in its seat. 


| SAMUELSON’S IMPROVEMENTS IN WHEELS OF 
CARTS. 


PATENT DATED 2ND OcTOBER, 1858. 


| Fics. 1 and 2 represent a finished wheel, constructed upon the 
| plan of B. Samuelson, of Banbury. The iron of which the spokes 
| are made is shown in section at Fig. 3, as well as at A, in Fig. 2. 
| B, B;, Figs. 1 and 2, is the nave cast upon the spokes C, and may 
contain a loose bush or not, as may be desirable. 














Figs. 4 and 5 show a method of casting the nave upon the spokes, 
and of varying the angle at which the spokes stand with reference 
to the centre of the axle. a, a', and ay, are sections of three parts 
of a moulding box shown in plan at a!!!; c, c, are openings or slits 
in the middle and upper parts, to admit the spokes, and are suffi- 
ciently long to allow the spokes to be placed either in a horizontal 
position or to any angle to form the dish of the wheel. 0 is a flat 
cast-iron ring plate which surrounds the moulding box, and rests 
horizontally on the lugs 41; this ring has four or more projecting 
arms, as shown in the plan at 51, o, 01, and o!!, and these arms are 
each perforated, as at d, d', di!, in the plan; these holes are for 
enabling the angle piece e (shown only on one arm in the plan) to be 
bolted at as many distances from the centre of the moulding box as 
there are holes; f/ and /, in Fig. 5, are regulating thickness pieces 
bolted, as shown in the angles; g is chill pin; & represents the —_ 
(left by the pattern) for the melted cast-iron to be poured in to form 
the nave, i being the moulding sand; &, &', kU, are the spokes; the 
arms 0, o!, and o", are each fitted with the pa'ts e and 
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HOWE’S IMPROVEMENTS 
IN SMITHS’ FORGES. 


PATENT DATED 22ND SEPTEMBER, 
1858. 


Tuts invention, by Thomas Howe, of 
Millwall, Poplar, relates to portable 
and stationary forges, and consists in 
constructing cylindrical or other forms 
of metal vessels, sliding or moving 
one within the other, and fitted with 
suitable valves for the admission of 
air at the atmospheric pressure, and 
for its escape at the degree of pressure 
which may be required ; these are sub- 
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stituted for the ordinary leather bellows ‘ 2 
heretofore employed. . 
Fig. 1 is an elevation of a portable \ 


forge, the hearth being removed ; Fig. 2 
is a vertical sectional view en 
thro’ the centre of the blowing 
cylinders and the blast pipe of Fig. 4, 
the back being shown complete and in 
position, irrespective of the line of 
section; Fig. 3 is a detached side view 
of a blowing cylinder, and the blast 
pipe arranged with the blowing cylin- 
ders under the hearth; in this view 
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the inlet valves are applied to the 
top of the moving cylinder, and for 
the purpose of showing these valves 
the moving cylinder is shown partly 
in section; Fig. 4 is a side elevation 
of part of a portable forge, showing 
the blast cylinders applied behind the 
line of the forge back, instead of 
under the hearth, as in Fig. 3; Fig. 5 
is a plan in section of the blowing 
cylinders and inlet and outlet valves, 
being taken on the line A, B, of 
Fig. 2. 

a is the framing of the forge; }, 
the back; ¢, the hearth; d, the nozzle 
of the tuyere; e, the blast pipe; 
J, the discharge or air delivery valves 
communicating between the blast pipe 
and the outer cylinders, cases, or 
chambers; gy, the outer cylinders, 
cases, or chambers within which the 
moving cylinders or vessels slide ; 
h, a packing of gasket, india-rubber, 
or other suitable material fitted to 
the upper edge of the outer cylinders, 
cases, or vessels for making on air- 
tight joint and permitting the sliding 
in and out of the moving cylinders 
or vessels; i, the moving cylinders or 
vessels; k, the inlet valves, which 
may either be applied at the top of 
the moving cylinders, cases, or vessels, 
or at the bottom of the fixed cylinders, 
cases, or vessels for the purpose of 
freely admitting the air. 




















HILL’S IMPROVEMENTS IN OMNIBUSES. 

PATENT DATED 6TH OcToBER, 1858. 
Fic. 1 shows a transverse section of so much of a body of an 
omnibus as shows the first part of the invention of Christopher Hill, 
of Chippenham. a, a, are the seats on either side; 5 is the floor; 
and c is the footpath or platform on which the passengers walk 
when entering and leaving an omnibus. The feet of the passengers 
sitting on the seats on either side will be under the raised way, and 
consequently not liable to be stepped on by passengers entering or 
leaving the omnibus. 





Fig. 2 shows a section, and Fig. 3 a front view of apparatus used 
when raising and lowering the windows of omnibuses and other 
carriages. dis the window; c is the strap by which the window is 
raised; e is a roller over which it passes; and f is an eccentric 


roller, which is roughed where it comes against the strap. The | 


eccentric roller has a handle g, by which it can be moved, so as to 


relieve the strap from its pressure, so that the strap may be pulled | 


on in order to raise the window, or the window may be forced down. 
When the surface of the eccentric roller is in contact with the strap, 
it will prevent the window descending, as the more the strap is 
pulled on by the weight of the window, the more the strap will be 
nipped between the eccentric roller and the under roller. 





Tre OxLp Service Musker.—About one-and-twenty years ago, 
the most scientific corps in our army—that of the Royal Engineers 
—was employed to ascertain and define the real properties or 

pabilities of the g old “ service musket”—that weapon 
which had carried the British soldier through so many fights, and 
which, be it never forgotten, high military authorities most tena- 
cious!y endeavoured to preserve. So a body of officers went to work 
at Chatham, with all the appliances necessary for the precise esta- 
blishment of the facts, and this is what they discovered :—They 
discovered that, as to the distance a regulation musket would carry, 
nothing more certain could be inferred than that it might be 100 yards, 
or it might be 700 yards, according to the elevation of thepiece. At 
no elevation, however, was there less than 100 yards variation in its 
possible range, and at some elevations this difference exceeded 300 
yards. So much for that primary point. Then came the point of 
accuracy, on which the revelations were still more astounding. At 
a distance of 150 yards a target, about twice as high and 
twice as broad as a man, could, with very careful shooting, 
be hit three times out of four. Beyond that distance, notwith- 
standing that the musket was fired from a stand, and every pre- 
caution employed to ensure steadiness and success, the result was 
nil. Nothing could be learnt at all, except that the target was never 
hit, and the balls could never be found. The mark was made twice 
as wide as before, but of ten shots, at 250 yards, not one struck, and 
when the distance was increased to 300 yards, it became clear the 
experimentalists might as well be firing at the moon. 





MONIER’S GAS BURNER. 
PATENT DATED 2nD OcToper, 1858. 


Tus invention, by H. Monier, of Marseilles, France, consists in 
using vitrifiable transparent materials for manufacturing gas and 
other burners, and in the forms and arrangements of the said burners. 

Fig. 1 represents a funnel-like conical piece a, with wide flanges 
and small holes, as in common burners, which piece is denominated 
“the grate,” being made of plastic porcelain, or other clay or sub- 
stance, and designed for dividing the combustion gas. 

Fig. 2 represents a porcelain or other material tube, so arranged 
as to admit the said grate at its upper end, and which are connected 
to each other by a mastic, the grate a being introduced by its bevelled 
end into the tube 4, and supported by its bevelled upper end on the 
rims of tube b, made to admit it. 
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Fig. 3 represents a common brass burner, or nearly the like, the 
external tube beinz taken off, with that difference, however, that said 
burner is a little longer, being provided atits lower end with a screw 
tread c, capped over with a collar d, and that it is enamelled or coated 
over with a paint similar to that of the porcelain tube 0. 

Fig. 4 represents the burner of Fig. 3, capped over with the appa- 
ratus, Fig. 2, and showing the various parts a, }, c, 

Fig. 5 represents one part of the burner, which may be of glass or 
other vitritiable substances, bored and hollowed through its whole 
length. The basis is cut with facets, and over it are worked little 
openings /, f, above which is a cone g, topped with a cap 4, encircled 
over with a chaplet of beads, which latter is not indispensable, but 
can be substituted by another piece described at Fig. 3, as applied to 
a burner of another form. On the external surface, at the - of 
said cone, and above each opening or portico # is embossed a small 
pyramid j. The contrivance, as represented at Fig. 5, is called 
‘*portico-pannier,” (panier 4 portiques.) 

Fig. 6 represents a sectional plan of the portico-pannier taken 
through A, B, or the centre of the openings or porticoes. 

Fig. 7 shows the whole of the apparatus, comprising all its parts 
before mentioned, the globe shade m alone being excepted. The 
gullet or chimney / rests on the tops of the porticoes /, being supported 
there vertically first by small pyramids j set over each portico, 
and then by the cap 4, or beaded crown i ending the pannier. The 

inted lines represent the globe shade m, resting on the basis, which 

iorms the upper part of the facets. The apparatus thus completed is 
now ready to work. The air coming down through the upper open- 
ing n, between the globe m, and the gullet or chimney /, is divided 
in three currents; a first part flies between the gullet or chimney /, 
and the external part of the portico pannier, a second part getting 








into the porticoes f, reascends through the void space between the 
internal cone of the pannier and the gas burner; a third part flies 
up again through the inner cavity of the burner, as in the 
eens such triple distribution of the air contributing to whiten 
the flame, and dispense with an excess of air necessary to any other 
system of burners, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








A NEW THEORY OF DYNAMIC QUANTITY AND INTENSITY. 


Srr,—Although I retain the title, or heading, under which I first 
addressed you on this subject, with the view of keeping constantly 
before your readers the point which I propose to investigate and 
hope to clear up, still there is a good deal to be said in the way of 
elucidating what has been done or written by others towards 
explanation of the true nature of the electric current, before I can 
proceed to develope advantageously my own views on the subject. 

In my last letter I brought my remarks down to the unfortunate 
result arrived at by Professor Barlow, when he attempted, in 1825, 
to decide by actual experiment the practicablility of an electric tele- 
graph. We have seen that, from the circumstance of his employing 
as the generator of the current a Hare's calorimotor—that is to say, 
a battery of one large pair, instead of several pairs—he arrived at a 
conclusion completely adverse to any hopes of success. The experi- 
ments were made with the greatest care and accuracy, and were 
considered conclusive. Had he happened to employ a battery con- 
sisting of a series or number of pairs, the result would have been 
very different. But we cannot say that his not having done so 
was a mere accident, and that his failure was, therefore, the result 
of an accident. He was actually guided and directed to the use of 
the calorimotor by all the light that science and observation then 
afforded on the subject ; for the very property from which that form 
of battery derived its name was found to be invariably associated 
with great magnetic power in the short wires then used to transmit 
the current. The battery, at that time, was still in the hands of the 
chemist; it was only a piece of chemical apparatus—a part of the 
furniture of the laboratory. The effect of the resistance of con- 
siderable lengths of wire on the currents produced by different forms 
of battery was, therefore, altogether unknown; the law or laws 
which regulated the strength of the current in different circumstances 
seemed to be most capricious and unintelligible. 

In this state of mystery the subject remained for two years 
longer ; but the dawn of a brighter day was approaching. A work 
was about to be given tothe world which effected as much for 
dynamic electricity as Franklin and Coulomb had accomplished for 
static electricity. 

“It was found,” says Professor Dove, “that many experiments 
succeeded better with a single pair of large plates than with several 
small ones; and, in short, that every apparatus exhibited certain 
actions better than all others. Here men of science long groped in 
darkness, when in the year 1827 the theory of galvanism by Ohm, 
then of Berlin, now of Niirnberg, rose like a pole-star to illumine 
the obscurity. He showed that, as the apparatus itself was com- 
posed solely of conductors, the electric current must proceed not 
only along the connecting wire from pole to pole, but also through 
the apparatus itself; that the resistance offered to the passage 
of the current consisted therefore of two portions, one exterior to 
the apparatus, and one within it. At a stroke, the difficulties which 
up to this time had beset the subject, and which were thought in- 
superable by those who had confined their attention to the exterior 
resistance only, crumbled away. Ohm brought forward his dis- 
covery in the simple earnest language which distinguishes the true 
investigator of nature. A Anny says, which lays claim to 
immortality, must not depend upon the idle garniture of words for 
the proof of its noble origin, but must show in all its by its 
simple and plete corresp e with facts, and without the aid 
of eloquence, its affinity to that spirit which animates nature. The 
manner in which this theory was received was different in different 
lands. Henry, of Princeton, United States, who at once saw its 
infinitely practical importance, observes, ‘ When I first read Ohm's 
theory, a light arose within me like the sudden illumination of a 
dark room by lightning.’ The Royal Society of London awarded 
him the Copley medal, the highest prize given by the society for 
physical investigation. In France also the discovery met with the 
——- recognition which a foreign investigator could expect 
there.” 

I have transcribed this elegant and interesting passage from an 
excellent yt Dr. Tyndall, which appeared in the “ Philosophical 
Magazine” for May, 1852, giving an account of a series of delicate 
experiments by M. Kohlrausch, which resulted in a — verifi- 
cation of Ohm's theo: The fundamental portion of that theory, 
which, on account of its superior importance, is called the Law of 
Ohm, had already been tested and found true by Fechner in 
Germany, Pouillet in France, and Daniell and Wheatstone in_Eng- 
land. In 1843, Professor Wheatstone was honoured with the Copley 
medal for a truly valuable paper communicated to the Royal So- 
ciety on this important subject; but several of Ohm's theoretical 
deductions still remained to be verified, and in 1851 these were con- 
verted one after another by M. Kohlrausch into experimental facts, 
some of which, as I shall afterwards show, possess a most important 
bearing on the subject of submarine induction, and the problem of 
the Atlantic cable. 

To enter into anything like a detailed exposition of Ohm's theory 
would here be out of place, and would, indeed, in its higher branches, 
be a very difficult undertaking. The treatise itself, which your 
mathematical readers will find translated at full length in the 
second volume of Taylor's “ Scientitic Memoirs,” is written in a 
very obscure style; there is no systematic arrangement into axioms, 
definitions, &c., and the language of the author, as might be ex- 
pected in a person labouring to express new thoughts, is totally dif- 
ferent from the modes of expression now used. It is, however, 
absolutely necessary, with a view to the clearer understanding, and, 
I may add, the justification of my own views on the subject, which 
are necessarily founded to a certain extent on those of Ohm, that I 
should give an idea of the theoretical process by which he arrives 
at the fundamental formula in common use— 
=f 

K 
which forms the basis of the whole; and, “ by a fortunate chance, 
as he himself expresses it, ‘the difficulties in this part of the subject 
almost entirely disappear.” 

I believe 1 may state that there are many good electricians who 
fully recognise the value of Ohm's law, are conversant with its 
practical applications, who know that its truth has been abundantly 
veritied by experiment, and yet have not the slightest idea of the 
nature of the speculative r ing y which it was worked out by 
the author. I shall mention what I think will be as a 
striking illustration of this in the course of the present letter. I do 
not recollect to have anywhere met with a simple and popular ex- 

ition of the principles on which Ohni's theory is founded, ex 
in the valuable paper by Dr. Tyndall, to which I have already 
ferred; and even in that paper all that the learned writer has 
view is simply to —e so much as is necessary to render intelli- 
gible the object of M. Kohlrausch’s experiments. This is done in 
a very masterly manner, but I hope by a little minuteness to render 
the subject still clearer. 

The three fundamental positions or postulates on which Ohm 
proceeds may be stated categorically as follows :— 

Position 1.—The communication of the electricity from one 

article takes place directly only to the one next to it, so that no 
immediate transition (transference) from that particle to any other 
situated at a greater distance occurs. 

Position 2.—The magnitude of the transition (quantity or amount 
of transference) between two adjacent is 
the difference of the electric forces (tensions) existing in the two 
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particles is regarded as to the difference of 


temperatures. 

Position 3.— When dissimilar bodies touch one another, they con- 
stantly maintain at the point of contact the same difference between 
their electroscopic forces (tensions). ° 

It will be seen, that in this last position Ohm proceeds on the 
assumption of the truth of Volta’s contact theory. ortunately, we 
have merely to substitute the surface of action between the zinc and 
the liquid for the surface of contact between dissimilar bodies; and 
then, by a singular and happy coincidence, the postulate remains 
equally applicable to the chemical theory, although, of course, we 
find nothing in Ohm as to the quantity of electricity produced being 
proportional to the amount of zinc consumed. Faraday’s discovery 
of the beautiful doctrine of electro-chemical equivalents did not then 
complicate the question. It was sufficient that the metals should 
touch at a very small surface. The only office left for the enlarged 
size of the plates, according to Ohm, was to increase the conducting 
section of liquid. This is a point which I shall consider afterwards. 
In the meantime it is worthy,of remark that Ohm makes no allusion, 
so far as I am aware, to the necessary surface of contact between the 
metals, A single point would not suffice, because it would destroy 
the conducting power of the circuit. 

In proceeding to construct his theory on the three fundamental 
positions above-mentioned, Ohm suppresses the existence of “a 
ring everywhere of equal thickness and homogeneous, having at any 
one place, in its whole thickness, one and the same electrical tension, 
i. e., inequality in the electrical state of two surfaces situated close 
to each other, from which causes, when they have come into action, 
and the equilibrium is consequently disturbed, the electricity will 
in its endeavour to re-establish itself, if its mobility be solely confined 
to the extent of the ring, flow off on both sides.” It will be observed 
that in this passage, which I have given as a characteristic specimen 
of Ohm’s obscure manner of writing, he uses the word “tension” for 
what is now commonly expressed by “ difference of tension.” He does 
the same throughout, but in what follows I shall use the latter mode 
of expression. : 

To illustrate Ohm’s idea, let the circle p m n (Fig. 1) represent a 

ring, or homog conductor—say of 
copper wire—and let Z C be a rheomotor, 
or source of electricity of any description 
—either an electrical machine, a voltaic 
battery, a magneto or thermo-electric 
apparatus—inserted at one part of the 
ring. For the sake of simplicity, and the 
constancy or permanence of its action, let 
it be a single voltaic element of zinc Z, 
copper C, and acid a. According to 
Volta’s theory, the source of the electricity, 
or, as Ohm expresses it, the separation 
of the electricities, will occur at the 
point where the copper wire is soldered to the zinc Z; according 
to the chemical theory, the source or separation of the electricities is 
at the surface of contact of the zinc Z with the acid a. In either 
case the two electricities will be separated, and held asunder by a 
constant force (position 8), which prevents them from re-uniting at 
that point. They will, therefore, in seeking to re-unite, diffuse them- 
selves equally along the ring, or metallic circuit, in the manner 
shown by the arrows; the positive will pass towards p, the negative 
towards n, and both fluids or forces will meet and unite at m—at 
least their contrary tensions will there neutralise each other. It is 
true that, on either the contact or chemical theory, the circuit which 
we have assumed in this case will not be perfectly homogeneous; on 
either hypothesis the negative electricity passes directly from the 
zinc into the wire, whereas the positive electricity has first to traverse 
the liquid and the copper plate. We shall afterwards see that the 
resistance of the two plates may be neglected, but not in ordinary 
circumstances that of the liquid. To obviate this source of com- 
plexity, Ohm represents his rheomotor, or the source of separation 
of the electricities, by a mere point in the ring, like the opposite 
point of union m, he thereby assumes a complete circuit, which is 
quite homogeneous throughout, and in this case, whatever diminu- 
tion of tension or change of condition the two electricities may 
undergo in passing from the rheomotor along the ring on each side, 
will be exactly the same for each, and they will meet at the opposite 
point m on equal terms. Let us, therefore, proceed in the mean- 
time upon the same assumption; let us suppose that the force which 
separates the electricities acts at the point a exactly intermediate 
between Z and C, and that the circuit is perfectly homogeneous. 

Now, if it be further assumed that a steady uniform current is 
established, it follows that each portion or particle of the ring 
“receives at each moment just so much of the transmitted electri- 
city from the one side as it gives off on the other, and, therefore, 
constantly retains the same quantity ’—in other words, equal quan- 
tities of electricity pass through all cross-sections of the ring in the 
same time. This fact, now so well known, appears to have been 
first clearly established by Mr. Barlow, when he found, in the ex- 
periments which I mentioned in my last letter, that his needles were 
equally deflected in different parts, even of his longest circuits. In 
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most interesting experiments, which furnished the last confirmation 
required of the truth of Ohm's theory, will find it in Dr. Tyndall's 
aper, in the volume of the “ Philosophical Magazine” to which I 
nave already referred. Per there is not, in the whole history 
of science, a more remarkable instance in which the profound con- 
clusions arrived at by purely theoretical reasoning were fully con- 
firmed by retined experiments, displaying inimitable skill and accu- 
racy in manipulation. 

‘ow, before proceeding further, I think it will be highly important 
to direct attention to the light which this view of the current throws 
on the subject of submarine induction, and the problem of the 
Atlantic cable. We shall here see its practical value, even at this 
early stage, in a very striking manner. In the first place, I shall 
quote a specimen of the gross blunders which even good electricians 
will commit, when they forget the fundamental principles of Ohm’s 
law; in the second place, I shall explain a plan for improving the 
construction of the Atlantic cable, and other long submarine con- 
ductors, which has lately occurred to me in studying Ohm’s thtoay, 
and which rests for its efficiency on the truth of that theory as fully 
confirmed by the experiments of M. Kohlrausch. 

The instance of blundering or misconception to which I refer, 
occurs in Mr. Hearder’s second paper on the subject of submarine 
induction, which appears in the “ Philosophical agazine” for the 
present month. Although the paper contains much that is useful in 
the way of illustrating the subject, and no small evidence of the 
author's extensive practical knowledge of a science to which he has 
contributed several useful improvements, I must frankly say that I 
consider it much inferior, in the clearness and accuracy of the views 
which it expresses, to his first admirable exposition of the same 
subject, which was published in Tur ENGiNeer of the 2ist of 
January. In this second paper he shows very clearly the nature 
of the unfavourable action which would take place between the 
wires enveloped in the same insulating sheath ; but he does not so 
much as allude to the favourable action—the mutual neutralisation of 
their tensions as regards the external inductive eflect—which formed 
in fact, the only ground on which it was ever imagined or contended 
that any advantage would be gained. It appears to me, indeed, that 
the theory on which the hopes of its success—when patented by 
M. Siemens and Professor Gordon—were entirely founded, has never 
occurred to Mr. Hearder. With regard to his arguments in favour 
of a return wire in a separate cable, I have no hesitation in saying 
that they are entirely erroneous, and that when he speaks of the 
effect of such an arrangement as “lessening the amount of induc- 
tion by decreasing resistance,” and “improving to a certain extent 
the conducting character of the earth” (when we know that the 
earth, with an adequate discharging train, otlers absolutely no resis- 
tance whatever), he is labouring under some mistaken impression as 
to the nature and mode of action of the electric current. In illus- 
tration of his idea, he compares the positive, or transmitting wire, 
to a tube through which air is propelled, and the negative, or return 
wire, to a tube from which the air is exhausted, or constantly 
pumped out; and founding on this false analogy, he says, “It is 
quite clear that in these circumstances the current would pass more 
readily, being now under the double influence of propulsion from 
behind and exhaustion in front.” 


The complete fallacy of this idea, according to which the current 
would be subjected to a curious mode of propulsion analogous to that 
of the vessel which contained the “ Ancient Mariner,” is shown by 
Ohm’s ring. Let ZC (Fig. 1) be the battery at Valentia, and m 
the telegraph instrument in America. Mr. Hearder seems to think 
that the negative wire x m would retain its negative tension at the 
point m, and that it would, therefore, greedily absorb and swallow 
up at that point the positive current transmitted through p m. On 
the contrary, the result would be precisely the same as if the ring 
were broken asunder near the instrument m, and both ends inserted 
in the earth, or connected with a good discharging train. The tension 
in both wires would be simply zero at m, in both cases ; for, of course, 
at the point where the equal and opposite tensions meet there can 
be no tension. 

That this ingenious method of “pumping for information” would 
not answer will be further apparent when we follow up Ohm’s 
method of illustration, by opening out his ring, and extending it 
into a straight line P N (Fig. 2). Let P be the positive, and N the 
negative pole of the Ar 
battery; let the or- 
dinates PA and NB 
represent respec- 
tively the positive a 
and negative ten- 
sions at these 
points, which, in 
the circumstances 
supposed, will be 
evidently equal and 
opposite, and this 
opposition may be 
expressed by the 5 
opposite directions of the two ordinates—the one upward, the other 
downward. ‘The sum of the two, PA + NB, which is equal to their 


a Fic.2. 


v 








that case the connecting wire was homogeneous and uniform 
throughout; but the same fact has been since established for circuits 
of every description, including the battery itself as forming a part of 
the circuit. 

But if the quantity which passes is uniform, and if (by position 2) | 
the quantity which passes in each part is proportional to the dif- 
ference of tension between each two successive particles, the conse- | 

uence is that the highest tension must exist at the point of separa- 
tion a, and that each of the two electricities must uniformly decrease 
in tension the further they recede from that source, until, by their 
uniting or meeting at m, the tension at that point becomes null. 
The conditions, therefore, are these:—The electro-motive force or 
dilference of tensions at a remains constant, and is there highest; at 
m it isvonstantly = 0; hence a current is established, and the ten- 
sions must uniformly decrease on each side from a to m 

Now, I wish to call attention to this view of the nature of the cur- 
rent, and the distribution of the tensions, as forming the fundamental 
feature of Uhm’s beautiful theory. It is upon the truth and accuracy 
of this theoretical view of the subject that his whole reasoning rests, | 
and by which he arrived at results that were found experimentally 
to give a complete explanation of all the phenomena of the current, 
so far as they could be proved by experiment. Seeing that it did 
so, scientitic men were glad to take the theory on trust in regard to 
those parts of it which could not be proved by experiment; but 
still it was exceedingly desirable that the whole should be esta- 
blished, if possible, on that impregnable basis. So low is the ten- 
sion of voltaic electricity, that even with a battery of numerous 
pairs, and when the circuit is not closed or connected, it requires a 
very delicate electroscope, and very particular precautions, to show 
the divergence of the leaves, or to exhibit any other indication of 
the static tension. How much more so when the circuit is closed, so 
as to throw the electricity into current, and when the object is not 
merely to exhibit the tension, but the difference of tensions—that is 
to say, to compare the tensions at ditferent parts of the circuit. This 
appeared beyond the reach of human skill; and that fundamental 
part of Ohm’s theory, which I bave just explained, remained to be 
confirmed by direct experiment, when it was completely established 
by M. Kohlrausch, in 1851. By means of an exceedingly delicate 
electroscope, invented by M. Dellman, and so far improved by him- 
self as to be rendered an exact electrometer on the principle of the 
torsion balance, M. Kohlrausch demonstrated experimentally— 
ist. That the electric tension (exhibited by attractions and repulsions) 
at the end of the newly-broken circuit, is proportional to the electro- 
motive force. 2nd. That when any point of the circuit is perfectly 
discharged by being connected with the earth, the tension at that 
point is null; and from that point the circuit increases in tension 
right and left, showing positive electricity on that side of the point 
from which the positive current proceeds, and negative electricity on 
the other side. 

Any person who wishes a elear and accurate statement of these 
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algebraical difference regarded with reference to the abscissa PN, 
will represent the electro-motive force, and the ordinates pa, nb, &c., 


| will express the values of the tensions for any points p, n, &c. It is 
| evident, therefore, that at m, the centre of the circuit, the tension 


will be null. But in this case it will be seen that m still represents 
the telegraphic instrument in America, and P and N the two poles 
of the battery in Ireland. Mr. Hearder is therefore quite mistaken 
when he says that “the exhaustive influence of the negative wire 
(Nm) would accelerate the tlow from the positive wire (Pm), and 
thereby at the same time diminish the intensity of the current, and 
= tendency to charge the dielectric.” No such effect could take 
lace. 

Mr. Hearder is right, however, in saying that the “intensity of 
the current ” would be diminished by his double-wire arrangement ; 
and here is another instance of the sad confusion arising from the 
multiform use of the word intensity. In this case he evidently 
means the “ static tension of the current "—an expression which I 
shall justify afterwards. In exactly the same proportion, however, 
in which he diminished the static tension, would he also diminish 
the dynamic quantity or magnetic force of the current. In proof of 
this, allow me to request that you will here reprint the second tigure 
in my last letter, and number 
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poles. There is really no such 
thing in the world as insulation, 
and not many things more insulating or resisting than 4,000 miles of 
tine wire. Let us suppose, then, that the values on the right hand of 
the figure represent the tensions with Mr. Hearder’s arrangement; 
that the tension at each of the poles is only 5, their sum being equal 
to 10. Let us now suppose that the return wire Nm (Fig. 2), which 
was previously connected with the negative pole of the battery, is 
taken away, and that the negative pole is put to earth, as also the 
remote or American end m of the positive wire Pm. In this case, 
the tension at the positive pole is immediately doubled, and may be 
represented by the line PA’= PA+ NB as before; but the length 
of the resisting circuit (Pm) is now only half what it was before (PN), 
and therefore the force of the current, represented by the steepness 
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of the line A’m, is doubled also. Mr. Hearder’s plan gives lower 
tensions PA, NB, but he encounters double resistance, and therefore 
loses half the power. 

If the cable were 4,000 miles in one extended length, PN, instead 
of 2,000 miles Pm, and the distance end N of the wire were put to 
earth, the battery in its new condition—that is to say, with one of 
its poles to earth —would work through the whole circuit of 8,000 
miles, including the earth, as easily as through Mr. Hearder’s 
metallic circuit of 4,000 miles, when both its poles were connected. 
This is denoted by the parallelism of the lines A'N, AB. The re- 
sistance is the same in both cases, and in the one case the electro- 
motive force is the difference between +- 10 and 0, in the other it is 
the difference between + 5 and — 5, which is the same thing. 

1 would gladly have left Mr. Hearder’s paper in the hands of “ A 
Telegraph Engineer,” who has promised to take it up, and who is so 
well qualified to do the subject full justice; but it struck me as 
affording so striking an illustration of the practical value of Ohm’s 
theory, that I could not well avoid alluding to it in this letter; and 
I think enough has been said to show that even a distinguished 
electrician and acute reasoner like Mr. Hearder is liable to fall into 
serious error if he loses sight for one moment of the only true theory 
of electricity. 

A still more useful illustration of the value of the same theory, 
not alone in correcting error, but in guiding to pa improve- 
ment, will, I hope, appear in the method which 1 am about to pro- 
pose for greatly diminishing the effects of induction in long sub- 
marine lines without unduly increasing the expense, weight, and 
bulk of the cable. It appears to me, indeed, that Mr. Hearder’s 
patented plan for effecting this object, so far as it consists in 
enlarging the section of the conductor, and surrounding it with a 
thicker covering of fibrous and other insulating materials, is a very 
good one. If the fibrous material has the properties which Mr. 
Hearder alleges, it would be exceedingly beneficial by producing 
a great diminution of the inductive action, without involving 
the necessity of a very thick cable. Any plan of this kind, how- 
ever, must depend essentially for its success on separating the in- 
ternal conducting wire, as far as possible, from the water or other 
external conductor. Even with Mr. Hearder’s materiai, which, for 
the sake of argument, I shall assume to be the best, whatever effect 
might be produced by a thin covering would be proportionally in- 
creased by a thicker covering, and a fortiori with less eflective 
material the thickness of the cable would require to be increased 
still more in order to produce the same result. In any case it is 
desirable to accomplish the greatest possible amount of good effect 
with the least possible expenditure of material—the least possible 
increase of aggregate weight and bulk—both with a view to economy 
of construction and future convenience, and facility in stowing and 
submerging the cable. Now, the plan which I have to propose for 
this purpose would, I think, be attended with great success, and 
rests for the proofs of its efticiency not on theory alone, but on facts 
that have been well established by careful experiment. It has, 
moreover, this advantage, that it does not interfere with Mr. 
Hearder’s, Mr. Allan’s, or any other patents. It is equally capable 
of being engrafted on any one of them ; and is, so far as I am aware, 
quite new. When it first occurred to me, I thought of securing it 
by patent myself, but have tinally resolved not to do so; and as it 
is almost impossible that the view which I have here given of Ohm’s 
theory of the electric current, in connection with the allusions which 
have been made to the Atlantic cable, should not suggest it to others, 
I think it will be better to publish it at once, so as to prevent any 
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| plan also, which is indeed the soul of his patent. 


other person from reaping the advantage of an idea which properly 
belongs to myself. 

Substantially, my plan consists in this :—Suppose that the wire is 
to be covered with a certain amount of insulating material, how dis- 
tribute it along the wire to the best advantage? I say, that if the 
line is to be worked both ways, the insulating material ought to be 
much thicker towards each end, and taper gradually to the middle. 
Practically this would, perhaps, be impossible. It would, however, 
be very easy to construct the cable in successive portions of one or 
two hundred miles, each gradually diminishing in thickness towards 
the middle of the line, or at least to make a considerable portion 
towards each end, where almost the whole of the tension, and conse~ 
quently, the induction, resides very much thicker than the rest. 

If two cables were laid down, each to work only in one direction, 
a still greater advantage would be gained, for each cable would re- 
quire to be enlarged only towards one end. 

The value of this suggestion will, I think, partly appear from what 
I have already stated as regards the distribution of the tensions and 
M. Kohlrausch’s experiments. I shall show it, however, in a far 
more striking light by giving in my next letter the curve which 
expresses the exact distribution of the inductive action along the 
cable, and then I shall follow up the development of Ohm’s theory. 

Glasgow, May 9, 1859. GeorGE Buatr, M.A. 


P.S.—It is a settled maxim with me that whatever a body loses 
in inductive capacity it gains in conducting power, and, therefore, I 
fear there is something radically faulty in this part of Mr. Hearder’s 
If so, I shall much 
regret it, but have not yet had time to examine his experiments on 
this subject with sutlicient care. My own pian, I think, will bear 
any test, for it rests on a law that is established beyond all doubt. 





Sir,—I am sure that the engineering profession will read with very 
great pleasure Mr. Blair’s very able paper upon the intricate question 
of quantity and intensity, and I will not detract from the weight of 
his remarks by any criticism, or the expression of any dissent upon 
his views, even if I felt that they were open to such a proceeding ; 
the more so as I plainly see that he is fully master of his subject, 


| and fully capable of dealing with a question which, though probably 


; think I have fully demolished. 


clearly understood by those who are practically engaged in tele- 
graphing, is but very poorly comprehended by those who may be 
termed amateur electricians. I think this question in a fair road for 
definite settlement. 

I am glad to find that “ Electro” has followed my advice; but I 
regret to see that he has substituted special pleading and personal 
abuse for gross ignorance and absurd accusations. If he will be 
kind enough to recollect his own story of the little dogs and the 
moon, he will perhaps understand why I take no further notice of 
his elaborate effusions. 

Your columns have attracted “ Armature” to the defence of that 
indefensible theory of small conductors. I wish very much that 
some or one of your correspondents would instance one single ex- 
periment, which in the slightest way offers any basis for founding 
that “ monstrous” theory, as it has been aptly termed. I am un- 
aware of one, excepting perhaps that of Mr. Whitehouse, which I 
If any of your readers will bring 


| forward any facts, or any experiments which tend to corroborate 


this theory, 1 shall be most happy to waive my statement that the 
question demands no discussion, and endeavour to satisfy them of 
the incorrectness of their conclusions. 

The effects of “earth currents,” or terrestrial induction, as 
“Armature” terms these phenomena, have not quite escaped the 
consideration of telegraph engineers. Whatever the origin of these 
currents may be, their effects are diminished and increased precisely 
to the same extent that the effects of the working currents are 
diminished or increased ; and therefore, whether we use a big wire or 
a small one, the opposition which earth currents produce is propor- 
tionately the same. But as the longer we make the conductor, the 
greater is the ditierence between the strength of the earth current 
and the strength of the sending current, so by the proper adjustment 
of instruments we should eventually obtain an arrangement where the 
derangements arising from earth currents are at a minimum, and 
the eflects of the workin currents ata maximum. For instance, 
supposing we have a wire giving a working current of 3, and 
constantly disturbed by earth currents with a power of 2; we 
thus get an adjustable difference of 1. If now we double the con- 
ductor, we get working currents of 6, and earth currents of 4, thus 
giving an adjustable ditierence of 2. If, on the contrary, we diminish 
the size of the wire, say one-half, we then get working currents 1}, 
with earth currents at 1, leaving a difference of only 4 for adjustment ; 
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a result evidently in favour of large conductors, and another argument 
against the adoption of small wires. It must be recollected that, with 
the exception of wires very badly insulated, the strength of earth 
currents never equals those of working currents ; and even if they 
do the wire must be very badly insulated indeed. This may seem 
anomalous, but when it is recollected that the same faults which 
cause the sending currents to be diminished by leakage, offer loop- 
holes for the admission of these peculiar currents, the anomaly will 
disappear. I have observed these “earth currents” for years upon 
submarine, subterranea.’. und over-ground lines, of various lengths ; 
but I am still quite at sea as to their origin and their nature. I do 
not ‘anticipate much difficulty from their presence in any future 
Atlantic cable. With a large conductor, a better insulated wire, 
and less delicate instruments, the der ents and interruptions 
caused by them will be considerably diminished. Would “Armature 
have any objection to favour your readers with the length of the 
cable upon which he experimented? Without this information his 
cxpertenenes are of little value. 

hy should the Atlantic Telegraph Company go to the expense 
of constructing special cables for experimental purposes, when they 
can obtain from the various companies in England, which I .am 
sure would be willingly placed at their disposal, any lengths from 
1 mile to 500 miles, of Nos. 18, 16, 13, and the Red Sea strand ? 
sizes and lengths quite sufficient to substantiate the correctness of 
the law of increasing the size of conductors—a law which admits 
of no refutation, although it may demand some ventilation in your 
journal, to satisfy the scruples of those of your unprofessional 
readers whose faith has been shaken in the large-wire theory, by 
the sudden appearance of two of its defenders in your columns— 
columns now invaluable to the telegraphic world. 

A TeLecrapPH ENGINEER. 





SUBMARINE TELEGRAPHY. 

Str,—I have watched with great interest the way in which your 
various correspondents have treated the subject of submarine tele- 
graphy. But there are many things relating to the subject, and 
highly important, which, up to the present, have escaped their 
notice. I must confess that I am very much in favour of the 
mode in which your correspondent, “ Magnet,” treats the sub- 
ject; his ideas not only coincide with mine, but with the un- 
deviable laws which regulate that science. I cannot pass without 
notice the inconsistency which seems to pervade the letters of your 
correspondent “Electro.” In one part of his correspondence we 
find a statement that the form of cable advocated by “ Magnet” 
was the best; in another that it is radically wrong. 

Now, “Electro” calls loudly for experiments, and, I think, in all 
fairness, we may ask from him that which he claims from us. 
Where is his experiment which proves the latter statement, or by 
what mode of reasoning will he support that assertion? I agree 
with him in this, that we ought to have experiments, because I con- 
sider that a statement without experiment, or sound reasoning to 
me os it, is only a transgression on your useful pages. 

have heard it stated at a discussion before an eminent institution 
that Mr. Allan’s cable would cut through the insulation when a 
breaking strain was applied to it round a drum; but 1 am happy to 
be able to lay before your readers the details of an experiment 
which entirely sets this matter at rest. I had a piece of cable made 
on Mr. Allan’s principle, and covered with gutta-percha only, but 
not quite so thick as that gentleman proposes. ‘This specimen had 
a breaking strain applied round a 2 ft. 3 in. drum when it 
parted between two and three inches from the drum on the side to 
which the power was applied. The outside of the gutta-percha was 
slightly flattened, as the drum was not grooved. I then cut the in- 
sulation open, and laid bare the steel and copper round where it 
ressed on the drum, and found that there had been neither stretch- 
ing of the conductor nor cutting of the insulation. In my opinion, 
acable should be so constructed that the copper and gutta-percha 
will receive no strain, as the elongation of either of these will prove 
fatal to its working, for gutta-percha, when drawn or bent short, 
although not severed, will not resist hydrostatic pressure. I believe 
a cable ought to have twice the amount of strength required to sup- 
port itself at the greatest depth to which it is to be submerged, be- 
cause, should joining or accident require the paying-out vessel to 
stop, the cable will then assume a vertical position. Then, if the 
amount of cable in that position exerted on the brake a force of 
83 cwt., any sudden lift of the ship's stern would increase that 
strain perhaps to double the amount, owing to the friction of 
the water, and the mass to be put rapidly in motion. It is not the 
cable’s actual weight we have to fear; it is the violent jerks and 
other contingencies which must be provided for in the manufacture 
of the cable, the absence of which can never be supplied by either 
brake or brakesman. 

If I have not already too far tresspassed on your space, I would 
feel obliged by your permission to say a little to those who advocate 
small conductors. fiers heard stated that a cable was a Leyden 
jar. We certainly can obtain Leyden jar effects from a cable, but 
that is only owing to the resistance of the conductor, and the thin- 
ness of the dielectric. If we disconnect the cable from the earth 
and seal or turn up the end in the air, then we have a ape 
Leyden jar, differing only in form from those in general use. In this 
arrangement it will be found that the smaller the conductor the less 
will be the amount of power to charge it to a given tension, and the 
less will be the discharge. Let us now connect this cable to the earth 
in the usual form for transmitting messages, and then we find the re- 
sult as different as the arrangement ; the small conductor, owing to 
its contracted capacity refusing free passage to the current, and con- 
sequently setting up lateral induction. On the reading of Mr. 
Varley’s paper, at the Society of Arts, the gentlemen who advocated 
small conductors, if I mistake not, stated that the experiments were 
performed with the end of the conductors sealed up. If such really 
was the case, their experiments were not only useless but deceptive. 
Com. 





TYPE PRINTING INSTRUMENT, 


Dovusie-NEEDLE, Morsk, AND Company affect to lament that no 
champion appeared at the Society of Arts to meet Mr. Hyde and 
assert their rights; while the whole tenour of their defence shows that 
these writers were present on that occasion. Face to face is a 
position in which the “‘ Yankee infant” has not been able to induce the 
representatives of these “ grandmothers’” instruments to appear. 
These designations are their own, and the appropriateness of them 
is acknowledged; but let them hereafter be silent about being 
“ traduced.” Twelve months have been spent in the attempt to get 
a fair trial of the Hughes instrument, side by side with the vaunted 
needle and other systems used in Great Britain. All these efforts 
have been in vain: none of them have dared to meet in an open 
manly contest, either in public discussion or practical working. 
That the Yankee infant has had secret and busy traducers, has long 
been more than suspected. 

Though an American, and proud of my nationality, I have lived 
for many years in the enjoyment of the freedom and protection of 
the British flag. Long and intimate social and business relations 
with Englishmen have taught me some of their characteristics. That 
they have their prejudices as well as my countrymen is true; but 
they love truth and fair play, while their pluck is proverbial. 

It was then with no little surprise that I read the article in your 
last number, evidently written by an electrical compact, in a spirit 
which every true Englishman will condemn. 

By their own showing, they were present when I read the 
paper on the Hughes instrument at the Society of Arts—at 
all events, many electricians were there, and it is believed all 
were invited; moreover, according to custom, the proof of my 
paper was sent to leading electricians some days before 
it was read, and I received information through different chan- 
nels that, at the discussion, it was intended to defend the needle, 
show up the type-printer, and chastise the Yankee’s temerity. Hav- 
ing gone there expecting to meet “foes worthy of my steel,” I must 
confess that I felt deeply mortified to find that the descendants of 
our mutual grandmothers, who had been petted at home, were not 





equal in pluck to their cousins who have had to rough it in the bush 
over the water. But a want of moral courage is pardonable ; but to 
retreat from an open field and a fair fight, and commence a guerilla 
warfare from behind the hedge of fictitious signatures, is un-English 
and unpardonable. 

It would, however, be difficult to write an article more favourable 
to me than the one referred to. Coarse language invariably recoils 
on the offender; while my opponents could not possibly give a 
stronger evidence of their own convictions of the weakness of their 
cause, than they have done by their appeals to national prejudices 
for protection. But I excuse their burlesque and low expressions on 
the ground of their having no sound arguments to advance, and 
proceed to refute the points so feebly raised and exultingly paraded 
as a mighty effort, and yet upon analysis will be found to have 
within themselves the germs of their own destruction. 

My opponents deny that the needle is generally used in England, 
and curiously enough attempt to prove it by pn A that there may 
be about 500 printing or Morse instruments, which should be 
termed recording in contradistinction to type-printers ; while there 
are three thousand needle instruments. But they unwittingly sustain 
my position of the superiority of even the recording instrument over 
the needle, by saying that “all the chief commercial towns of Eng- 
land are connected with the ves and with the metropolis by 
printing or recording circuits.” Not only this, but they also publish 
the significant fact, that the great majority, or twice or three times 
as many messages in the course of the year are sent by these 500 
recording instruments, as are sent by the whole three thousand 
needje instruments. Thus the English needle is more crushingly 
condemned by this compact of friends and champions, who are 
ashamed to acknowledge themselves English, than it possibly could 
be by the “ Yankee” or any other “ enemy.” 

Their own testimony proves conclusively that on circuits where 
there is much business—that is, between the metropolis and provincial 
towns—the needle is set aside for the Morse recorder. Why? Evi- 
dently because of its inaccuracy; for in speaking of speed they brag 
on the needle. 

This ancient institution, however, must be sustained somewhere, 
and hence the attempt to show that it has no equal for railways. 
In this, however, they have been exceedingly unfortunate, as will 
be evinced by a few facts. Where the lives of thousands are at 
stake, reliable accuracy is of primary importance; this they have 
shown the needle not to possess, and, therefore, it is not necessary 
for me to prove it. This ought to be conclusive and fatal. Wit 
this instrument alone it is impossible to call different stations unless 
the eye of the clerk at each station is constantly on the needle. It 
has no sound, and, therefore, no call but a visual one. In this par- 
ticular it is inferior to the Morse, which is also the equal of the 
needle in every other respect. But both these instruments require 
long practice and some skill to work them at all, while the Hughes 
railway instrument can be worked by any one who knows the 
alphabet without five minutes’ practice; and the letters, being pre- 
sented in Roman type instead of signs or hieroglyphics, can a be 
as easily read; while it is capable of calling one or all the stations 
on any length of circuit by a plain, distinct sound, as well as 
visually, and also “place at the disposal of the officials every station 
on the line instantly.” Not only this, but it has not half the com- 
plication, and can be constructed for less than half the cost of the 
needle. 

It can also be carried conveniently by the guard in charge of the 
train ; will work in any position it may be placed, and, in the event 
of accident, could in one minute be put in circuit at any point of 
the line; and thus the guard or any of the passengers could at once 
report to any or all the stations on the line. 

But these advantages are naught—the fiat has gone forth—the 
compact of electricians and telegraphists have said, “* As long as the 
present railway system exists in England, the needle instrument will 
be adopted.” 

My first attempts to introduce the Hughes systems in England 
were made with the Atlantic Company. The second was an 
application to a celebrated electrician in charge of the lines of tele- 
graph in connection with one of the railways of this country, was 
dated the lzth June, 1858, and couched in the following language :— 
“ Sir,—I wish to dispose of the right to use the Hughes telegraph 
instruments on the different lines in Great Britain. Mr. Field has 
said tome that your company would wish to secure the right for 
their lines, provided it proved, on trial, to be what is claimed for 
it; and that they would most likely atiord an opportunity for testing 
its capabilities on their lines. If so, will you do me the favour of 
informing me when and where I can have an interview with you on 
the subject ?” 

The reply is dated 14th June, and reads thus—“ Sir,—I have your 
note of June 12th, and hasten to correct a grave error into which 
you appear to have fallen—that ‘our company would wish to secure 
the right for their lines of Hughes’ telegraph, provided it proved on 
trial to be what is claimed for it.’ ‘This is quite a mistake—we are 
entertaining no such idea—we have no wish to change our present 
system and to adopt a new one, nor am I aware on what ground the 
misconception is based. Certainly I gave Mr. Cyrus Field no rea- 
son to arrive at such a conclusion. Mr. Field spoke of the Hughes 
instrument, and his desire to try it on some line in England—on 
ours, for instance. I told him to write to me, and I would entertain 
favourably his proposition. But this was merely to give him an 
opportunity of showing what the instrument could do in actual 
work, but with no ulterior views as to securing rights, &c. Since 
that day I have not heard from him.—I remain, &c. &c. 

“ue * * * * 
“ Engineer and Superintendent of Telegraphs. 

“To H. Hyde, Esq.” 


This electrical compact, therefore, need not have been so hasty in 
publishing the fact that they had determined that no instrument, 
however simple, accurate, and economical in construction and main- 
tenance, should be allowed an introduction in England. 

The next exception taken is that my statement of the number of 
currents required for each letter is not correct. As regards the 
“double needle,” it requires two wires, while my remarks distinctly 
stated, instruments worked with one wire; and also stated that five 
currents, or the time equal to it, were required. This is strictly 
true of the Morse recorder. Though the dots and lines may be 
made with a less number, yet a space between each letter equal to 
about two currents is necessary ; and, therefore, an average of live is 
correct, as stated by me. But to show the fallacy of these writers 
more fully, a little detail is necessary. In the Morse code the only 
letter made by one signal is E, to which must be added the time of 
two dots to distinguish it from the succeeding signals; in the same 
code only two letters, 1 and T, can be made and spaced with four 
signals; while the other twenty-three letters require from five to 
eight signals each, or the time equal to it, to which must be added the 
spacing of each word, which in practice is double that used for the 
spacing of the letters. 

In connection with this, it may be well to reply to a writer in the 
same number, signed “ Magnet,” who evidently understands the 
subject he writes upon, as far as the Morse code is concerned ; and he 
states that time is the question, and not currents. He is correct, and 
shows distinctly that to record the word “America” by the Morse 
system requires 84 seconds, with 4 currents to the second; 35 cur- 
rents to record 7, letters, or 5 currents to each letter. If we add 
the usual number of 4 currents to space the words, which average 5 
letters, the Morse system requires 6 currents for each letter, or the 
time of it, instead of 2} as asserted by the compact. but the vowels 
occur the most frequently in English, and in the Morse code the 
shortest signals are used to represent the vowels; it is, therefore, 
quite clear that the word America, having four vowels, is a very 
favourable one for that code. The Hughes instrument, however— 
the “infant,” if you please—can well afiord to give these old folks 
this advantage, when the results in practical working will be as 
follows :—The revolving arm passes over the 28 keys or letters twice 
every second. The instrument does not record each letter of the 
alphabet consecutively, but every sixth letter from the last one 
printed, and these are still further separated as the currents are re- 





duced in By this means the test variation in time 
between each wave is but twice that of the shortest. Thus, the first 
revolution would print A m, the second e r, the third i, the fourth c, 
and the fifth a; so 5 revolutions of half a second each print the 
word in 2} seconds by Hughes, and 8} seconds by Morse. No 
spacing is required between the Roman letters, each being a distinct 
character, perfect in itself, which is not the case with the Morse, or 
any other code. 

The “sensitive magnet of the Hughes instrument ” works with 
reversed currents perfectly, in fact, was intended for that; and b 
reversing the poles of the electro-magnet on the reception of 
current, the armature is released by both the positive and negative 
currents, 

It will give me pleasure to reply to the gentlemanly inquiries of 
“Magnet,” while the remaining subterfuges of “‘ Double-Needle, 
Morse, and Co." shall have my careful attention in due course. 

20, Northampton-square, H. Hype. 

May 10th, 1859. 


SAMUEL’S CUP TROUGH SLEEPERS. 


Smm,—In Tue Enoiveer of the 29th ult., 291, there appears 
a facetious notice of “James Samuelson’s Patent Cup ‘Trough 
Sleepers ” for railways, in which it is implied that the only difference 
between the “ cup-trough sleepers” and those generally known as 
‘Greaves’ Sleepers,” consists in the latter having a “skylight in 
the top,” while the “ cup-trough Tr have “a dormer window 
and a scolloped roof,” and that this bei & the only difference, “it is 
really absurd to see such trifles patented. 

I enjoy a = as much as most people, and have not the least 
objection to its being made at my expense if I lay myseif open to 
it; but as your amiable critic (perhaps himself a rival patentee—who 
knows?) by his facetious comments is not only in error in his view 
of the distinction between the two kinds of sleepers, but also as to 
the name of the inventor of the “‘cup-trough ” sleepers, 1 will feel 
obliged if you will kindly allow me to set him right, and also your 
readers whom his criticism might otherwise mislead. 

lst.—The name of the inventor of the “cup-trough ” sleepers 
now exhibited in model and drawing at the Society of Arts, is 
James Samuel, and not James Samuelson. 

2nd.— While he freely admits there is a strong family resemblance 
between his “cup-troughs " and Mr. Greaves’ sleepers, inasmuch 
as both are spherical, yet there are very essential practical ditlerences 
in the two sleepers in other respects, which may be thus briefly 
stated. 

Mr. Greaves’ sl s have a chair cast on them, on which the rail 
bears directly on the metal sleeper; every different seetion of rail 
therefore requires an alteration in the form of the chair, and a 
consequent alteration in the pattern from which the sleepers are 
cast. 

These chairs are found in practice to be liable to fracture, and I 
am informed that very large proportions of those shipped to India 
and other places abroad have been found on their arrival to have 
been damaged and rendered unfit for use. 

As the rails rest directly on the chairs—metal to metal—they be- 
come in a few years (and in cases where the traffic ig large in a few 
months) indented on their under surface, and co uently cannot 
be turned, so that the great advantages of the double-headed rail 
originally invented by Joseph Locke, Esq., M.P., the president of 
the Institution of Civil Engineers, are not realised. 

The “ cup-trough” sleepers have no chairs cast on them, but a 
trough is cast in the cup, and the rail is placed in the trough be- 
tween wood linings, which support it clear of the bottom, and pre- 
vent any injury to its under surface, thus practically doubling its 
durability—a matter of no small importance, particularly in foreign 
countries, where there are no facilities for re-rolling rails. 

Mr. Greaves’ sleepers do not “ house” into each other when packed 
on board ship, as the chairs on the top prevent their doing so; and 
thus they occupy double the space of the “cup-trough” sleepers, 
which, having no chairs cast on them. cannot be injured. 

One pattern of “cup-trough” sleeper is applicable to every 
ordinary section of double-faced rail, which must be admitted to be 
a great advantage. 

The system of wooden linings between the rail and the sleeper 
entirely obviates the harshness and rigidity which is more or less 
common to all iron roads now in use, and has been the chief reason 
why iron sleepers have not been generally adopted on railways in the 
place of wood. 

Mr. Greaves’ sleepers are packed through a hole at or near the 
top; in practice this is found to be inconvenient and expensive, 

The “cup-trough” sleepers are packed through dormer holes at 
the sides, so that the ballast falls towards the holes, and is beaten 
in by the platelayer, who, from the position of the holes, can exert 
all his power to the best advantage. 

Other distinctions might be pointed out between the two kinds of 
sleepers, but I think I have already shown that the “cup-trough ” 
sleepers are different, not only in their principle, but in the details of 
their construction—that they realise advantages not previously 
attained, and are consequently a tit subject for letters patent. 

26, Great George-street, Westminster. James SAMUEL. 

[Mr. Samuel will be happy to learn that our reporter ia not, and 
has never been, the patentee of any contrivance relating to the per- 
manent way of railways. | 





INCENDIARY SHELLS FOR WARFARE, 


Srr,—As there has lately appeared in the leading newspapers several 
letters and editorial statements with reference to “ Incendiar 
Shells for Warfare,” and as those statements have invariably attri- 
buted the invention of “Incendiary Shells” to Captain J. Norton, 
I beg you will, in justice to myself, and for the information of your 
readers, insert the following enclosed paper, extracted from the 
Mechanics’ Magazine of 6th May, 1859. 
7th May, 1809. Joun Macixtosu. 


“We have had a great deal of discussion lately respecting the 
invention of liquid-fire shells. Captain Norton's name has been 
very prominently connected with the subject, but we have the 
gallant officer's authority to state that he lays no claim whatever to 
the use of any specific chemical substance for the purpose, his im- 
provements being confined to the appliances by means of which 
such substances may, in his belief, be safely and effectually used. 
Dr. Scoffern makes an ambiguous claim in respect to the use of such 
substances; but his language on the point is very indetinite, both as 
to the material and as to time. A letter from Mr. Macintosh, whose 
patent for such shells has been too much lost sight of, puts the 
matter in its proper light in so far as shells charged with bisulphuret 
of carbon and phosphorus is concerned. He says :—‘ Permit me to 
state that a “shell filled with coal-tar naphtha mixed with phos: 
and bisulphuret of carbon, having a bursting charge sufficient to 
open the shells, which, when exploded, scatters its contents in all 
directions—the shower of inflammable material falling among 
cavalry and troops ignites spontaneously, causing their immediate 
disorganisation and destruction. Fired into shipping, these shells, 
bursting on deck or below, cause the same canal tired into har- 
bours, dockyards, or towns, the result is alike destructive and 
decisive.” ‘The above is extracted from my patent, No. 1774 In 
1853 I offered my invention to the Government, but Lord Panmure, 
when Minister of War, interdicted the sealing of my patent, on the 
grounds of its efficacy and great value, which interdict has since 
been removed by his lordship. The patent has been sealed and con- 
sequently made public.” 


Coats, &c.—The total quantity of coals, cinders, and ex- 
ported from the United Kingdom to foreign countries an tigh 
settlements abroad in the year 1858 amounted to 6,529,488 tons, and 
the value thereof to £3,045,434. Of patent fuel 67,645 tons were 
exported, worth £43,313. France took 1,825,830 tons of our coal last 
year, being by far our lar; customer for the 
1,279,138 tons in 1857. 26,756 tons of coals and 19, 
fuel were brought into the port of London in the year 1858. 
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THESE improvements, by G. L. Fuller, of Lombard-street, consist 
in such combination of steam chests or passages, and steam valves, 
as to enable two or more cylinders (working or having cranks work- 
ing at different angles to one another, and being in other respects of 
any of the usual forms, whether vibrating or fixed, and of like or 
different diameters, as also having valves of the usual or any other 
construction), to be worked as may be required either jointly at their 
full powers, or on the continuous expansion system, wherein the 
steam admitted to the first of the series afterwards forms the supply 
to the others, thus giving to two or more cylinders, so arranged, as 
extensive a power (or nearly so) of expansion as could be attained 
in a single cylinder, with a stroke equal in length to the sum of the 
strokes of such cylinders, and at the same time leaving their joint 
actual power intact. 

And such improvements consist mainly in forming separate, or 
dividing the steam passages or chests for the valve openings to the 
tops and bottoms of such cylinders individually, but common as 
regards the tops and bottoms of the series respectively, and then 
arranging an expansion valve or valves common to the whole, to 
govern the whole supply. 

The improvements also comprise the working of the above expan- 
sion valve or valves, so as to render the same applicable to the pur- 
pose required, by enabling the cutting-off of the steam from the 
diflerent ends of the cylinders to be independent, and thus to permit 
of the rate of expansion being extensively varied while the engine 
is at work. 

In example No. 1 (Figs. 1, 2, 3), two cylinders, which are sup- 
posed to have their cranks at right angles to each other, are shown 
with slide valves of the ordinary form, but made without lap or 
cover so as to keep open their respective ports as long as possible, 
the chest in which they work is divided, as regards either end, by 
partitions, The steam being now admitted alternately to either end 
of the common steam chest from the valve v, for so much of the 
length of the stroke of ¢'as required, and then cut off, necessitates 
that c® shall take its supply either whoily or partially from the 
steam so admitted, which on the supply being cut off is at liberty 
to expand not only in its own cylinder, but back through its port, 
which will be still wide open into c?; while, on the other hand, if 
the expansion valve is never shut, Loth cylinders get a full supply 
of steam, and can also then be worked by hand or reversed by their 
separate valves in the usual manner. The expansion valve » mav 
be worked, and the duration of the supply by it regulated as usual. 
Fig. 4 shows a valve gear in which the valve is made in two parts 
b, c, one attached to a solid rod and the other to a hollow one work- 
ing over it; these rods terminating respectively in right and left 
handed screws, taking into the sockets d, to which the eccentric 
links or rode are attached by means of a loose collar; thiv socket 
being also formed on the outside like a pinion, can be turned by the 
face wheel jf, and the two parts of the valve brought nearer or fur- 
ther apart while the engine is in motion, thus virtually altering the 
lap, and by consequence the duration of time during which the steam 
is admitted, the length of travel remaining fixed, and on the two 
parts being brought quite close, they will never cover the ports, con- 
sequently full steam would be given to both cylinders. 

cxample No. 3, Fig. 5, shows a simple arrangement where, for 
two cylinders intended to work at right angles, or nearly so, with a 
limited range of supply, the expansion valve can be amalgamated 
with that of the second cylinder c*, In this case the steam passes 
through, and the exhaust outside, the slides s' and s?, the steam 
—— being provided with a stop valve, by which the steam can 
ve admitted to either or both at pleasure, when only tos’. The 
necessary division between the ends of the cylinders is completed by 
the stationary blocks or plates between the valves, which are kept 
in their places by lugs at the top and bottom of the chest, and are 
intended to be kept up to the backs of the valves by elastic packing 
between them. 

Example No. 4, Figs. 6 and 7, shows, first, the application of 
equilibrium slide valves formed of blocks, with ports passing 
through them, to this mode of working, which can be packed 
similarly to the manner described for the stationary block forming 
the partition in Example 3. Secondly, the use of separate and dis- 
tinct equilibrium disc cut-off valves, to either end, the spaces be 
tween the seats of which, distinct as regards each other, form, as will 
be seen, perfectly free connections between the corresponding ends 
of the separate cylinders. The rod of one pair of these valves here 
passes through that of the other, which is hollow; but that is not a 
necessity, since they might be brought separately out at either end 
of the steam chest. Also it will be apparent that if the cylinder 
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equilibrium valve, for instance, the inner stuffing box ¢, and the par- 
titions p, p, which separate the exhaust passages from the steam, 
might be dispensed with. 


NICHOLLS AND WALKER’S SPRING HOOK, 
CATCH, OR FASTENING. 
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PATENT DATED 8TH OcTOBER, 1858, 

Tims invention, by Alfred Nicholls, of Manchester, and Thomas 
Walker, of Birmingham, consists in so shaping and arranging one 
piece of metal (say steel) to act as a spring when doubled or bent | 
about the middle, and having the one end so formed as to lap slightly 
over the other end, thereby making or forming a spring hook, catch, | 
or fastening, which improved fastening is more particularly appli- | 
cable as a spring hook and eye when combined and employed in | 
securing or fastening wearing apparel, such as dresses, gloves, boots, 

braces, under clothing, and stays or corsets, or for other similar | 
domestic purposes requiring a secure fastening, such as hooks and 

eyes for hanging curtains, Kc. 








Fig. 1 is a perspective view of the hook and eye when fastened, 
that is, the eye enclosed or linked in the hook ; and Fig. 2 shows the 
spring portion of the hook depressed and ready to receive the eye. 
The improved hook and eye, as shown, is made of plate metal 
stamped or cut to the required form in a flat blank (as seen in Fig. 3), 
and afterwards turned or shaped, so that one end shall overlap 
the other or spring, and thereby form an endless link or hook, 
which cannot become unfastened by accident, but requires the 
spring to be depressed into an inclined plane to allow the eye to be 
unhooked or released. In Figs. 1 and 2, a is the spring hook formed 
or composed of one piece of metal, 1 being the spring tongue, which 
is overlapped by the end 2 to form the joint at the disunion of the 








link or hook; and 8 is the back or portion secured upon the article 
to which the hook and eye is to be applied; 6 is an eye of the | 
ordinary construction to be used in combination with the spring | 
hook, | 


INDIAN Ratpway Contract.—The directors of the Great Indian | 
Peninsular Railway have let the construction of the Nagpore branch, 
263 miles, to Messrs. Lee, Aiton, and Watson, at present on the statt | 
of Mr. Joseph Bray. This extensive undertaking is to be commenced 
in September next, when Mr. Bray's Indian contracts will be 
tinished; and the three enterprising Scotchmen are taken bound to | 
complete their long line by the 25th March, 1863. 


Foreten Jorrives.—The inhabitants of Boston, U S., are about | 
to establish an institution upon the plan of the Parisian “ Conserva- 
toire des Arts et Metiere,” to comprise museums of practical geology, 
metallurgy, agriculture, and the mechan‘cal arts.—Advices from 
Sebastopol state that twenty-eight vessels—brigs, schooners, and 
lately one corvette of eighteen guns—have been successfully raised ; 
of the twenty-eight vessels, fifteen have been raised whole, and with 
the hulls in very fair condition; the others were broken to pieces, | 
and taken out in that condition; but even in this latter case the | 
copper bolts, sheathing, and the timber pay for the expense of 
raising. The wrecks find a ready sale on the spot, or are sent to 





| laid within it; Fig. 2 is a plan of the same; 


Odessa and Constantinople. There are about thirty-two Americans | 


and from sixty to seventy Russians employed on the works.—The 
use of the electric telegraph is rapidly extending in France. There 


| are two hundred telegraph offices superintended by officers of the 


h 





Government, besides a large of dary importance, under 


valves in this arrangement opened to the exhaust inside like an | the control of the railway companies. 
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COCHRANE’S IMPROVEMENT IN THE FASTEN- 
INGS OF RAILWAYS. 
PATENT DATED l4rH SEPTEMBER, 1858. 
Tus invention, by the Hon. W. E. Cochrane, of Osnaburgh-terracey 
Regent’s-park, has for its object an improvement in the fastenings 
of railways. Heretofore, in using wood wedges or fastenings in rail- 
way chairs, they have been liable to shrink and to become loose. 
The improvement consists in the introduction of pins or rods of a 


! hard material, which will not shrink transversely through the wood 
| fastenings, so that the ends of the metal or other pins or rods may 
| come flush with the sides of the wood fastenings. 


By these means, 
when a wood fastening is driven in between the cheek of a railway 


| chair and a rail or rails therein, the ends of the pins will come in 
| contact with the inner surface of the chair and with the rail or rails 


therein, and will, notwithstanding the shrinking of the wood, still 
retain the rail or rails secure. 


Fig. 1 is an end view of a joint chair with the ends of two rails 
Fig. 3 is a side view of 
the fastening. ais the chair; ), >, are the ends of two rails; ¢ is 
an instrument employed to hold the ends of the two rails together 
in the chair; this instrument is similar to that shown and described 
in the specification of a former patent granted to the present 
patentee, but is slight!y modified in form. It consists of a plate of 
wrought iron bent to the form shown, and bulged at the points ec’, c’, 
to enter holes formed through the ends of the rails; d is the fasten- 
ing; it is formed of wood, and is the same size from end to end; it 
has driven into it iron pins di, ¢!, d+. d’. When the fastening is In 
its position, the pins d, dj, rest at one end against the plate c, w here 
it abuts on the web of the rail, and at the other end against the side 
of the jaw of the chair; the pins d’, d2, rest at one end against the 
plate c, where it abuts on the lower flange of the rail, and_at the 
other end against the upper edge of the jaw of the chair. For se- 
curing rails to intermediate chairs a similar fastening is used, but 
the plate c is omitted, and the fastening rests directly on the rail. 


Frencu Ratways.—The bridge over the Boulevard Mazas 
Paris for the passage of the railway to Vincennes is now being con- 
structed. The railway from Boulogne to Calais is about to be com- 
menced, and will be continued without interruption until the road is 
completed. The line as originally surveyed is adhered to, and it 1s 
expected that it will be opened to the public in two years. 
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TO CORRESPONDENTS. 


Notice.—Five volumes of Tu® ENGINEER may now be had ready bound, Vols. I., 
JIL, 1V., V.,and V1, price 188. each ; covers for binding each volume, price 
2s. Gd. cach, can also be k ad. Orders received by the Puhlisher, 163, Strand. 

A. L.—The arrangement of loose eccentric whi rut describe, was used many 
years ago for reversing locomotive engines, cn there i#@ no patent to prevent 
your uaag u now, 


J. B—The specifications for which you inquire are No. 13065, 12th Feb., 1852 
price lid. ; No, 1693, 26¢h July, 1855, price Ls. 2d. 
ENGINE-COUNTERS 
(To the Bditor af The Bugineer.) 
Sin,—In reply to your correspondent “ Mill Manager,” I suggest the 


following plan :—Attach the planger of a smal! air-pump to the sway-beam 
of the engine near the main centre, and connect the pump-barrel, by means 
of either composition or gutta-percha tubing, with the usual valves placed 
in a suitable case or chest and fixed in the counting-room. Each stroke of 
the engine would thus be audible in the counting room, and the upper 
valve could easily be made to actuate an orc ry engine-counter by means 
ofa lever and ratchet-wheel. Water might of course be used instead of air, 
but would be objectionable in frosty weather. Roneat H. Skaire 
The Mount, York, 7th May, 1859. 






(To the Editor of The Bagineer) 
Sin,—l beg most respectfully through you to answer *‘ Mill Manager's” 
question : how to transport impulse from engine to counting-room, If the 
course is devious I should suggest a smal! composition or copper pipe being 
laid the entire distance, the pipe to be maintained full of water, each end 
terminating in a small cylinder of brass fitted either with a plunger or 
piston of the same material, and would recommend these being wrought, and, 
say, of 1 in. bore for the cylinder, Stanton, of Shoe-lane, Holborn, would 
make them toorder, and accurately fitting. The plunger or piston to have 
aconvenient length of stroke at the one end, the rod of plunger to be attached 
to the engine. e other plunger will faithfully register the impulse of the 
engine, which the water transmits ; the return stroke of the distant plunger 
would be insured by a spiral spring arranged to keep it in contact with the 
water, which will be alternately forced into and withdrawn from the further 
cylinder ; also this piston rod might communicate with a counter, if con- 
nected with a ratchet-wheel. Should your correspondent desire it, I can 
make the drawings and supply the cylinders all ready for fixing on the ends 
of the pipe as described. They would be convenient if furnished with 
union-joints for this purpose. In case of adepting pistons, use cast brass 
packing rings; these are to be hammered before being turned. Had your 
correspondent been in London I would have shown him a 1] :n. piston so con- 
structed ; it has worked well and easily, yet steam-tight. D. H. K 

29, Catherine-grove, Blackheath-road, Greenwich, 8.E. 


TRACTION ENGINES. 
(To the Editor of The Engineer.) 
Sir,—Thanks to Mr. Bach for his correction cf the mistake I inadvertently 
made. I was not aware how his name was spelt, nor that the engine was 
made for Mr. Muntz instead of the Marquis of Stafford, who I was told 
belonged to it. 

This admitted, the question as to where is the fulerum of a locomotive 
engine remains the same, and is certainly not ‘all bosh,” as Mr. Bach 
terms it, till he can explain how {ths of a lb. weight can lift 1]b. (which can 

seen in my model which I have left in the care of the waiter at the 
Farmers’ Club House) except it be by leverage, which Mr. Bach admits 
he never thought of, ‘‘ when designing the steam carriage.” 

Now Sir, this is just the reason why I introduced the subject, that people 
should think of leverage, and that practical men should decide the question. 

Baydon, Wilts, 10th May, 1859. J. A. WILLIAMS. 


BOAT BUILDING. 
(To the Editor of The Eagineer.) 

Sir,—Allow me to thank Mr. Richard Bach, and avail myself of his kind 
offer. Would he be so kind as to inform me if cylinders (vertical oscillating) 
6} in. by 8 in. stroke, making 140 strokes per minute, steam 20 Ib., would 
propel a boat 30 ft. by 6 ft. at the rate of 8 or 10 miles per hour, screw 2} ft. 
diameter, 2 ft. pitch, making 560 revolutions per minute ; or would hestate 
a better proportion ? D. J. 

Dundee, 10th May, 1859. 

(To the Editor of The Engineer.) 

S1r,—I have a small boat with very fine lines of the following dimensions, 
viz. :—Length, 50 ft. ; beam, 8 ft. ; dranght, 3 ft. 9 in. fore, and 4 ft. 9in. aft, 
I purpose having a pair of high-pressure engines, cylinders 6 in. diameter, 
and 8 in, stroke, working with 150 |b. of steam. Perhaps your obliging corre- 
spondent Mr Bach would inform me what form of screw is best adapted 
for such a boat ; diameter, pitch. aud number of revolutions, and the speed 
that could be obtained. By inserting the above you would oblige. 

Manchester, 10th May, 1859. A Youne ENGINEER. 





AXLE-BOXES. 
(To the Editor of The Engineer.) 

Sir,—For the information of Mr. William Hall, who claims to have 

invented in the year 1847 a similar arrangement of axle-box to one 

patented recently by M. Alphonse de Brussaut, I beg to state that the 
firm of Mather and Dickson delivered on the Great Western Railway an 
engine the connecting-rods of which had the “ big ends” made on this 
principle, and this must have been upwards of twenty years ago. The same 
had likewise truck axle-boxes on the same plan prior to 1847. I may add 
that au ingenious smith, named R. Toshach, now in business as an engineer 
in Edinburgh, proposed this plan to me before I had seen the connecting- 

rods. J.8. F. 
Swindon, 10th May, 1859. _-_ 

SLIDE-VALVES. 

(To the Editor of The Eagineer.) 

Sirx,—Being a constant reader of your valuable journal I have taken the 
liberty of asking your opinion on the following subject :—In the construction 
of a high-pressure non-condensing steam beam-engine, 20 in. cylinder, 4 ft. 
stroke, pressure in boiler 45 1b, to the square inch, and having to work 
fully up to its power, the steam to be admitted by slide-valve, which of the 
two kinds are preferable, viz., the ordinary three-ported valve as used in 
locomotives, &c , or a short slide at each end of cylinder, the two connected 
by a rod? Whether the economy of the latter more than compensates for 
the extra friction of additional valve-surface, and if any evil is experienced 
by the more instantaneous action of the steam on piston ? ALPHA, 

Gainsborough, 9th May, 1859. 

[We will leave “ Alpha’s” question to our correspondents. He raises a point 
which has been often discussed, although we do not know that it has ever been 
settled] ———— 

MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS.—May, 17, at 8 p.m., “On the Origin, 
Progress, and Present State of the Government Waterworks, Trafalgar- 
square,” by Mr. C. E. Amos, M. Inst. C.E. And ‘On the Use of Com- 
bined Steam,” by the Hon. John Wethered. 

Society oF AnTs.—Wednesday, May 18th, at 8 p.m., “‘ On the Relative 
Values of Coal and Coke in Locomotives,” by Mr. Benjamin Fothergill. 


Advertisements cannot be guaranteed insertion waless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages ten words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by staaps in payment. 
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PUDDLED STEEL. 


However early may have been the instances of occasional 
manufacture ot puddled steel in this country, there can be 
no dispute that as a commercial commodity it is yet essen- 
tially new. Although a knowledge of its mode of manu- 
facture and working qualities is increasing among engineers 
and machine-makers, there are probably many who, from 
their uncertainty in these respects, will hesitate for a long 
time before adopting puddled steel in every-day use. 


Their doubts will hardly be lessened by the contradictory 
character of the steel puddling theories, which have been 
recently advanced by our correspondents and others. We 
do not apprehend, however, but that with good pig metal, 





uddled steel of uniform and excellent quality can be pro- 

uced at a cost but little, if any, greater than that of the 
best wrought iron, and this, too, without rigidly following 
either of the special processes upon which so much stress 
has been laid by their respective patentees and their friends. 
And the importance of this result will rest, not so much 
upon the substitution of the product for cast stecl, as now 
used, but in its adoption for articles which are now made 
almost exclusively of wrought iron ; as, for example, ships’ 
plates and railway bars. When we can produce steel as 
cheaply as iron, there will be comparatively few uses for 
the latter material, since it offers very few advantages in 
working, and it is so much inferior in strength, hardness, 
and elasticity to the former. It is in this light that the 
manufacture of puddied stecl now possesses a general, and 
indeed a national interest. 

if we know that steel is an alloy, mainly of iron and 
carbon, it is not yet known under how many conditions 
these elements may be properly united, Mr, Binks, some 
two years ago, made out, with much plausibility, that there 
was no steel without cyanogen, and that nitrogen therefore 
played a part hardly less important in the converting pro- 
cess than that taken by carbon. It was Mr. David 
Mushet’s theory that cast iron became steel by the conver- 
sion of a portion of the carbon from the concrete to the 
gaseous form. We have the best reason, also, for believing 
that steel which is an alloy of iron and carbon with silver, 
or manganese, or nickel, or zine, is superior to that which 
has been “ purified,” as the term is conventionally applied, 
from all foreign matters. The Indian “ wootz” was a 
metallic alloy, and Mr. 8. B. Rogers has pointed out the 
important part which alumina may yet assume in the pro- 
duction of steel. As for manganese, there is, perhaps, no 
good steel into the production of which it has not entered. 
The Swedish and Kussian irons, the best for steel convert- 
ing, are highly manganesian ; the Prussian pig iron, which 
is puddled, without fluxes, into steel, contains manganese ; 
and it was Josiah M. Heath’s discovery of the properties 
exercised by carburet of manganese in the converting pro- 
cess, that enabled the Sheffield steel-makers to substitute 
British pig iron for that previously imported at a high cost. 
Manganese destroys the red-short character of iron, whether 
by removing the sulphur to which hot-shortness is attri- 
buted, or by affording a distinct property of hardness of its 
own, may not perhaps have been determined. Bessemer's 
process of steel making, which, Mr. Kobert Mushet has 
told us, failed at first only from the want of his patent 
process for correcting the red-short character, inevitably 
due to the effects of oxygen on iron (this is Mr. Mushet’s 
doctrine), has been adopted on the scale of an extensive 
manufacture in Sweden, and produces cast steel of excellent 
quality, so Mr. Goransson says, without having recourse to 
any one of the “ numerous plans that have been patented by 
others, under the idea of improving Mr. Bessemer’s most 
simple and effective process.” The red-shortness, for which 
Mr. Mushet would look in the oxidising process, is cor- 
rected, doubtless, by the manganesian character of the iron ; 
and yet we judge, from what Mr. Mushet has put forth, 
that he is opposed on every ground to all attempts to com- 
bine manganese artificially with iron. These matters have 
much to do with the puddling of good steel from pig iron, 
and that result would have been more generally attained 
had the conditions and effects of the metallic combinations 
in question been determined years ago. Mr. Spence, of 
whose very rational mode of working Mr. Mushet so fully 
approves, is careful to choose hematitic, or Forest of Dean 
iron for his purpose ; and even then he does not hesitate to 
set Mr. Mushet’s doctrines at defiance, by introducing into 
the puddling furnace an alkaline base to unite with and 
abstract the impurities of the iron. As every one knows, 
the use of fluxes, such as muriate of ammonia, sesquicar- 
bonate of soda, and common salt, is beneficial in proportion 
only to their equal and thorough diffusion throughout the 
entire mass, and the fluxes should be reduced to a fine 
powder and thoroughly mixed with the metal at the com- 
mencement of the boil. No discussion is needed to esta- 
blish the benefits afforded by the addition of carburet of 
manganese, which is but an instance of such mixture as is 
insisted upon. In respect of red-shortness, we apprehend 
that sulphur has more to do with it than oxygen, since all 
irons, or at least their carbon and silica, are equally 
oxidised in puddling ; and, nevertheless, some varieties are 
most inveterately cold-short, a fault very commonly attri- 
buted to phosphorus. That this unquestionable impurity 
may refuse to embrace atmospheric oxygen, and may await 
combination with a metallic oxide, is probable ; and herein 
may rest the undoubted advantage of Mr, David Mushet’s 
process of introducing oxide of iron into the puddling 
furnace. 

The main thing requisite to obtain good steel by the 
puddling process, is either to have a pig metal of proper 
quality, or to impart that quality by the addition of proper 
fluxes or metallic alloys. With manganesian iron, or that 
containing nickel or zinc, we do not suppose it to be very 
much more difficult to puddle steel inthe ordinary furnace 
than to produce wrought iron. We know that steel and 
iron are produced indifferently, as required, in many of the 
continental ironworks, although we have no doubt that 
the former would be more convenicntly made in Mr. 
Spence’s furnace, which has been designed expressly to 
facilitate the process at each stage. Mr. Robert Mushet 
has testified to the worthless character of steel made from 
chemically pure oxide of iron, and we do not suppose that 
even in Mr. Spence’s furnace such a material would yield a 
product of any value. The most that can be done in the 
furnace is to combine or decompose the materials treated 
within it, and the product must depend, for its quality, 
upon the nature of such combination or decomposition. If 
ordinary sulphurous or phosphoric pig iron be oxidised in 
a puddling furnace, the partial loss of its carbon will no 
more make good steel of it than would the addition of more 
carbon make it into good foundry metal. Both the furnace 
and the puddler, however ingenious the one or experienced 
the other, would be wholly inadequate to this result. And 

et the insensible presence of one or more elements, which 
te many would be disregarded altogether, may render the 
whole process successful. It is for this reason that the 





| chemical interrogation of every process for the production 
of iron or steel must prove of infinite service, as it must, 
sooner or later, lead us to the exact conditions under which 
| the qualities of any iron can be ascertained and modified 
in conversion, The strong atlinity of hydrogen for many 
of the mest injurious impurities of iron should lead to the 
fullest investigation of the effects of steam, either saturated 
or highly superheated, upon melted iron, Already, several 
inventors have proposed the use of pure hydrogen. Besse- 
mer’s admirable process, which must in a few years become 
extensively adopted, and which may dispense altogether 
with every mode of puddling steel, shows that oxygen is 
powerless for the complete elimination of sulphur and 
phosphorus, impurities which succumb readily to hy 
drogen, and which may possibly be eradicated by steam 
alone. The principle of Bessemer's mode of treatment is 
infinitely in advance of that of any other for making steel, 
inasmuch as, the iron being already of the right quality, 
the oxidising process—which is the whole result of any 
mode of puddling—is completed in a few minutes, without 
fuel and without labour, If the iron be thoroughly per 
meated by the air in Bessemer’s converting vessel, there is 
no more need of puddiling furnaces for the production of 
steel, The successful issue ot the process depends, as we 
have always believed, upon the quality of the iron itself; 
and hence we were not surprised to learn of its entire 
success with the manganesian Swedish iron, pure as it is 
from all substances giving a cold-short or red-short character. 
In the meantime every encouragement should be ex- 
tended to the manufacture of puddled steel, by its adoption 
wherever it can be made to answer a good purpose. This 
will stimulate production, increase competition, and reduce 
the price, as it will also hasten improvement. In propor- 
tion as the inquiry for puddled steel increases among en- 
gineers, contractors, and machine-makers, so also will the 
supply, the excellence, and the economy of that article be 
increased. Mr. Spence’s furnace may do much towards 
hastening this result. If it oxidises the iron more rapidly 
than the ordinary puddling furnace, there will be a saving 
of time; and if the exclusion of air in the latter part of 
the process can really be depended on, the troublesome sla 
bath will be avoided, and the labour of the puddler wil 
doubtiess be materially lessened, and a more uniform pro- 
duct obtained. Experience will fully show the merits of 
the arrangement. We should suppose, upon Mr. Mushet’s 
reasoning, that the steel would be rendered very red- 
short, inasmuch as the iron, whilst in fusion, is especially 
exposed to the action of oxygen. Here, however, Mr. 
Mushet may wish it understood that he comes to the rescue 
with his process, patented two years ago, and which, after 
having proved to be the salvation of Mr. Bessemer, the 
world, blind as usual to its own interests, has suffered to 
lapse into unmerited obscurity. How is it? Must the 
effects of oxygen on iron, which are probably developed to 
nearly the same extent in Mr. Spence’s as in Mr. Besse- 
mer’s process, be neutralised in the former by Mr. Mushet’s 
invention, patented two years ago? Is Mr, Spence’s fur- 
nace complete without this adjunct? or must the public 
negotiate for the two patents together? We ask these 
questions, only because they so obviously present them- 
selves; and knowing that Mr. Mushet—whose graphic, 
not to say spicy, lucubrations, often ending in brave pecu- 
niary challenges, the iron trade would not miss read. 
ing—will doubtless take pleasure in answering them, 
We fully believe that the best steel has always been 
a metallic alloy, and that manganese, in some ion, has 
always been one of its most important elements. 
Alumina has doubtless, entered with advantage also 
into the composition of some excellent varieties of 
steel ; and despite Mr. Mushet’s fiat, kaolin, as in Sir Charles 
Knowles’ process, or even common clay, holds out promise 
of a material improvement in the quality of steel. The 
nickeliferous ores, and those containing zinc, and known in 
America as Franklinite, hold out much promise also of pro- 
ducing the best steel; and if practice shall show that the 
expectations regarding them are not to be disappointed, the 
next thing will be to devise means for imparting similar 
qualities to the ordinary British irons. None who are reall 
anxious to secure the cheap production of good steel will, 
for one moment, heed the mere ridicule, divested of argu- 
ment, which so many who are interested in processes of their 
own have vented upon such researches. In the investiga- 
tion, then, of the effects upon iron of substances containin 
hydrogen, cyanogen, chlorine, manganese, alumina, nickel, 
zine, &c., we may look tor improvement; and these investi- 
gations will assist as much in the puddling of steel, as in 
its conversion by other processes, We have not only to 
purify the iron of such known hurtful matters as suiphur, 
arsenic, and phosphorus, but we have also to impart to it, 
where a natural mixture does not already exist, the 
properties which distinct metallic alloys can alone 
give. In the decomposition and recomposition of iron, 
originally of inferior quality, we should be able to make 
good steel at a cost but little greater than that of 
the bar made from the same metal. Until we are able 
to do this, to acquire absolute command over the 
quality of the raw material, we must confine our work to 
such varieties of pig iron as are naturally best adapted to 
the purpose. Nor must the condition just stipulated be 
considered as impossible. We need only to keep in mind 
that Heath’s discovery enabled common British iron to be 
made into steel in all respects equal to that previously ob- 
tained at so much cost from Swedish and other imported 
metals. Even Mr. Mushet, to whom it is so natural to re- 
fer as the great censor of inventions in the steel manufac- 
ture, can extirpate those elements which give to iron its 
red-short character; and we are just as willing, if nota 
trifle more so, to believe that there are other able experi- 
menters and steel-makers who can yet accomplish equally 
valuable results with other agents. A good degree of 
attention is being now directed to puddled steel ; and that 
which was formerly given to Bessemer’s and other pro- 
cesses of cheap conversion is being again renewed. No 
time could be more favourable, therefore, for the prosecu- 
tion of those investigations which are destined to establish 
some one or more of these processes in the rank of super- 
lative excellence. 
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HARBOURS OF REFUGE, 


WE have already referred somewhat generally (ENGINEER, 
March 4th), to the report of the Commissioners on Harbours 
of Refuge; but the subject is too important, and the docu- 
ment itself too valuable, for it to go by with merely a 
passing notice. ‘The appalling loss of life that has just 
occurred on the Irish coast, though probably due to causes 
which no refuge or life-harbours could have removed, may 
well excite attention to this subject. Unfortunately a grim 
array of facts is not wanting bearing directly on the ques- 
tion, and showing the need we have for provision of this 
kind. The annual loss of property from casualties on our 
coast has been estimated at £1,500,000 sterling ; whilst the 
average loss of life resulting from them, during a period of 
six years, from 1852 to 1857, has amounted to 780 persons 
annually. In one year alone (1854) no fewer than 1,549 
persons perished from these casualties, and the attention of 
the Legislature was consequently directed to devise means 
to mitigate these serious national calamities. A Committee 
of the House of Commons was appointed to inquire into the 
policy of making further grants of public money for the 
construction of additional Harbours of Refuge. That com- 
mittee decided that it was absolutely necessary to deter- 
mine upon the spot the eligibility of sites for this purpose 
—hence the appointment of the present commission. 

The harbours to which the commissioners have given 
their attention are such as are required by our coasting 
vessels when overtaken by storms off unsheltered portions 
of our coast-harbours, that would save the delay of being 
driven back, or the loss from wear and tear of weathering 
the storm, ‘The use of such harbours is practically shown 
at Holyhead, Kingstown, and Portland, where very large 
numbers of vessels now take refuge in rough weather 
doubtless with a great saving of life and property. 

In deciding the position of such harbours, statistical and 
local facts have been collected to show where is the greatest 
amount of casualty, and where refuge is most needed, Of 
necessity, this would be on such parts of the coast least pro- 
vided with natural harbours, and exposed to heavy and 
continued on-shore gales, A careful investigation into the 
causes of wrecks has, however, led the commission to the 
conclusion that stress of weather is not the only cause of 
disaster off the coast. It is plainly shown that a consider- 
able number of vessels are sent to sea when not seaworthy 
—and this is especially the case with colliers, It is proba- 
ble, too, that want of seamanship in endeavouring to make 
harbours under stress of weather, and reckless running in 
for shelter when a well-found ship would keep the sea, 
have no little to do in swelling the number of casualties 
that occur. It is worthy of consideration, therefore, 
whether no measures can be taken, concurrently with the 
provision of life-harbours and harbours of refuge, to en- 
sure that vessels are seaworthy, well found, well manned, 
managed with capable seamanship, sebriety, and adequate 
vigilance, and with freedom from fraudulent intentions. 
Facts point to the conclusion that comparatively few 
casualties happen to superior vessels, especially to those 
proceeding abroad, and that the great proportion falls on 
the inferior class of vessels frequenting our coasts. 

Intimately connected with losses at sea is the character 
of our seamen, placed in a not very favourable point of 
view by the statement that one Glasgow firm, largely en- 
gaged in the foreign and colonial trade, has lost during the 
last six years not less than £20,000 by desertion. Great 
as have been the legislative and benevolent exertions made 
to secure the sailor from the influence of causes that are 
alleged to be deteriorating the character of the body, it is 
notorious that many ships proceed to sea, exposed not only 
to great delay from the way in which they are manned, 
but not unfrequently to great danger from the state of in- 
toxication in which the men are sent on board. It can 
only be by the hearty co-operation of shipowners and of 
others concerned with maritime affairs, with the exertions 
of the legislature and the efforts of philanthropy, that the 
character of our sailors can be permanently raised. With 
such influences fairly brought to bear, it has been demon- 
strated that it may. ''o the co-operation of owners, perhaps 
more than to any direct efforts of the legislature, we must 
look for any real improvement in the condition and cha- 
racter of sailors as a body. 

The capabilities of a refuge harbour are defined as 
easiness of access, sufficient shelter, facility of egress on 
the return of fine weather, convenience for obtaining re- 
pairs or supplies, security from attack, convenience as a 
port of call, and for the collection of convoys. As to the 
means of constructing and maintaining such harbours, the 
commissioners thus state their convictions :— 

“When there is an entire, or (in consequence of their 
comparatively small amount) a virtual absence of local 
interests at the place which we select for the site of a 
harbour, and, therefore, when the benefit accruing from its 
construction is confined exclusively to the passing trade, 
we shall consider the benefit to be solely national. In all 
such cases it is clear that the expense of its construction 
must be defrayed by a grant solely from the public funds ; 
and we recommend that the cost of maintenance should be 
met by a moderate due on the vessels engaged in any trade 
which may be conducted in it, in default of which by an 
annual vote for the purpose. The question, whether the 
sums arising from such moderate dues in these harbours 
should not be paid into a common fund, to meet their 
general expenses of maintenance, deserves consideration, 
as in this mode a deticiency of dues for the purpose in 
some harbours might be met by a surplus in others. 

“ Where there are local interests of considerable amount 
at the place we select for the site of a harbour, and where, 
therefore, the benefit accruing from its construction is 
divided, in a proportion varying according to the special 
circumstances of each case, between the passing and the 
local trade, we shall consider that benetit to be partly na- 
tional and partly local. In all such cases, we recommend 
that the expense of its construction shall be defrayed 
partly by a grant, and partly by funds raised in the locality, 
their respective proportions being determined by that of the 
respective amount of benefit conferred on the passing and 
local trade. ‘Ihe expense of maintenance in this case to be 





a first charge on the harbour dues, but not to go intoa 
common fund, in order that each locality may have the 
advantage or otherwise accruing from its own trade. 

“ Where there is a comparatively small amount of benefit 
conferred on the passing trade, and the local interests are 
very large at a port preferring claims for assistance, and, 
therefore, the benefit accruing to the passing trade, though 
of value to some extent, is little more than incidental, and 
such as would in all probability, sooner or later, be obtained 
from the wants of the locality rendering the construction 
of a harbour imperative, we shall consider the benefit to be 
purely local. In special cases, where the wealth and enter- 
prise of the commercial community of the locality enable 
them to offer undoubted security, we shall recommend a 
loan in aid of the construction of the harbour, the pro- 
portionate amount of which will depend on the degree of 
refuge derived by the passing trade. 

“We are of opinion that the various harbours we are 
about to recommend should be constructed in whole or in 
part at the public expense, and as they are national under- 
takings, we are, with the exception of one member of the 
commission, Captain Sulivan, who has given strong evidence 
before the special committee of the House of Commons to 
the contrary effect, further of opinion, that as they are na- 
tional undertakings, a passing toll should not be levied for 
their erection or maintenance. 

“In all cases the area of refuge created in whole or in 
part by the expenditure of public funds, should be placed 
under direct Government control, in order to ensure its 
application strictly to that purpose, and the practice at 
present followed in the existing refuge harbours, of not 
levying any due on vessels resorting to them for shelter, 
should be strictly adhered to. It would further seem ex- 
pedient that, where practicable, the advantage of the in- 
creased value of the land in the immediate vicinity, conse- 
quent upon the construction of these harbours, should be 
secured to the public.” 

The commissioners do not recommend any blending of 
ordinary harbour improvement with the question of refuge 
harbours, and seem jealously to keep up the distinction, 
believing that it would be more consonant with a rigid ad- 
ministration of the national funds to effect such general 
improvements by special loans, as in the case of drainage 
or other public works. They recommend that neither this 
nor any other amount of aid should be granted, however, 
unless all the funds raised by a tax upon shipping be ex- 
pended for purely shipping purposes. The commissioners 
propose to go very carefully into all the details of con- 
struction, especially into the rate of progress of construc- 
tion, as that is an important element in their final cost, and 
evidently the guide to the amount of annual grants that 
would be required. 

In their visits to ascertain the best situations for the 
proposed harbours, the commissioners first examined the 
east coast of Scotland. They conclude that the coasting 
trade, the home and foreign fisheries, with the export of 
fish, the trade with northern Europe, the Baltic, the west 
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have the effect of rendering Wexford South Bay a useful 
refuge for the numerous vessels that pass along this part of 
the Irish coast. Waterford Harbour on the south coast is 
in the same position with Carlingford on the east; and the 
deepening of its entrance is recommended under the same 
conditions, These provisions the commission believe will 
put the navigation of the Irish Channel into a satisfactory 
condition. 

The trade of the Bristol Channel comprises nearly one- 
sixth of the shipping, and one-tenth of the tonnage, of the 
entire United Kingdom ; and its exportation of coal, amount- 
ing to five million of tons annually, is daily on the increase ; 
besides which it has a considerable foreign trade, espe- 
cially in copper ore. Windbound vessels accumulate in 
its principal anchorages in considerable numbers; at the 
Mumbles we hear of 300 vessels, in Penarth Roads of 
500, off Lundy Island of 100, and in Whitesand Bay 
of 200. Lundy Island affords the best site as a general 
harbour for the Channel proper, but the depth of its 
waters immensely magnifies the labour of forming the 
necessary breakwater; and, though convict labour might 
conveniently be employed upon it, renders the expense at 
present impracticable. The Mumbles, whilst locally im- 
portant, and on that account recommended for a loan, is 
deficient in those important essentials of a refuge harbour, 
eligibility of site, easy access, and depth of water. The 
Bristol Channel proper being thus disposed of, a long iron- 
bound coast is found between Hartland Point and Land’s 
End, which is a dead lee-shore during the heaviest gales, 
and where no shelter is to be found except Padstow, which 
from its central position would be invaluable as a life 
harbour, were it not for the peculiarly dangerous character 
of its entrance in heavy weather, A grant of £40,000 is 
therefore recommended for the cutting down of Stepper 
Point, to cause a true wind at its entrance, instead of the 
baffling winds which now prevail in heavy north-westerly 
gales, and prevent vessels reaching a safe anchorage. In 
order first to demonstrate the success of this mode of dealing 
with the difficulty, £20,000 is recommended first to be 
spent in cutting down the outer cliff, which would test the 
efficiency of the whole operation. 

St. Ives Bay is a most eligible site for a refuge harbour 
for foreign as well as British ships. Locally, the improve- 
ment of the harbour would be valuable, especially to its 
already considerable fishing trade. Its main value, how- 
ever, would consist in the shelter offered to passing vessels ; 
and so its cost might equitably come out of the national 
funds. £400,000 are recommended for this purpose. Douglas 
Bay is recommended as a harbour of refuge for the passing 
trade, for passenger traffic, and postal communication, and 
to give the necessary shelter to the fishing boats ; and Port 
Erin and Peel Harbour to have protecting piers for the 
safety of the fishing trade alone. For Douglas Bay a loan 
of £50,000, to meet a similar local sum, is recommended ; 
and for the two fishing ports a loan of £30,000 to meet 
£20,000 of local money. 

On the north-east coast of England, with a vast coasting, 


coast of Britain, Ireland, Canada, and the States, employs | coal, and passing foreign trade, from the Farn Islands to 
10,000 coasting vessels, besides sending 10,000 vessels an- | Flamborough Head, whence, not unfrequently 500 passing 


nually through the Pentland Firth. In the north-east 
coast of Scotland, Cromarty Firth supplies an excellent 
life harbour, but placed so deep in the bight, and so far out 


of the track of coasters, as to be practically useless for | 


refuge. This view is confirmed by the entire absence of 
wrecks from stress of weather along the Caithness coast, 
and by their comparative rarity on its southern shore. 
Still, the 8,000 fishermen of this coast, who ply their avo- 
cation in 1,700 boats, have not a single place of refuge 
along the eighty miles of coast from between Pentland 
and Cromarty Firth; nor is there a single life harbour that 
these boats can enter at low water. Hence a sudden on- 
shore gale is often very disastrous ; as in 1848, when, in 


four hours, thirty-seven lives were lost in Wick Bay and the | 


neighbourhood. The efforts of the British Fishery Society 
have resulted in the construction of a refuge harbour at 
Pultney Town, on the south shore of the Bay of Wick, but 


it is far too limited in extent for the great number of boats | 


that visit this district. ‘The commissioners therefore recom- 
mend a refuge harbour at Wick, and believe it could be 
constructed for £250,000, half to be found by Government. 
A life harbour is also recommended on the south coast of 
the Murray Firth, which, with that at Wick, would secure 
the fishermen of the north-east coast. With some minor 
improvements, as the fixing of beaeons and lights, and the 
improvement of the Bay of Anstruther, and with the 
erection of an extensive harbour of refuge at Peterhead, 
which is estimated to cost £300,000 inclusive of grant re- 
commended of £100,000, it is the opinion of the com- 
mission that the east coast of Scotland would be well 
provided for. 

On the north coast of Ireland the attention of the com- 
mission was especially called to the Antrim Skerries, where, 
by the filling up of either the Broad or West Sound, a 
large harbour could readily be made. As, however, 
numerous excellent harbours exist in this neighbourhood, 
and the amount of casualties is small, a loan for half the 
sum required for the construction of the harbour only is 
recommended, Lough Carlingford, on the east coast, offers 
a spacious natural harbour, in the very position that a life 
harbour in this district would be desirable, namely, in the 
track of Liverpool vessels bound through the North 
Channel, and of ships from the Clyde bound south throagh 
the Irish Sea. ‘The lough has, however, a shallow entrance, 
the practicability of deepening which is being tested; and 
should it prove feasible, and render the harbour accessible 
at all times, £50,000 is recommended as a grant for the 
purpose, Ardglass and the Dublin Skerries are passed, 
as Carlingford, twenty miles on the one side, and Kings- 
town, twenty miles on the other, render intervening 
harbours unnecessary. Wexford Harbour is well situated 
as a life harbour between Wicklow Head and Carnsore 
Point ; but the limited depth of water in the harbour, and 
the extreme difficulty of the engineeripg problem connected 
with the improvement of its entrance, preclude the com- 
mission from recommending the expenditure of public 
money for that purpose, though it is thought that a light 
vessel placed at the entrance of Ballygeary Bay would 
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vessels may be counted, no shelter is to be found for many 
hours during the twenty-four in the various ports, the en- 
trances being barred by want of water. It can be no matter 
of surprise that the casualties in this district are very 
numerous; and they are rendered peculiarly distressing by 
the loss of life that attends them. In the gales of the 
4th of January, 1854, and 4th of January, 1857, 109 lives 
were lost, and property, at a low estimate, valued at 
£110,000. In seeking for means to remove these casualties, 
the Wear and the Tees are too difficult to be dea!t with to 
form life harbours; and the cost of works proposed at 
Hendon and at Whitby is too great to allow of these places 
being chosen, Even if this were not so, loaded vessels, 
having reached Flamborough Head in their voyage south, 
and there meeting head-winds or heavy weather, would in 
no degree find their wants met by the improvement of the 
existing harbours. The large number of vessels collected 
by this cause off Flamborough Head is much increased by 
the fleets of light colliers bound north, and by the vessels 
in the foreign trade that make it their landfall and point of 
departure. These facts, coupled with the immense traffic 
of the Tyne and its direction, the distribution of the 
casualties along the coast, and the peculiar conformation of 
the land, have led the commission to the very earnest re- 
commendation of life harbours, partly national and partly 
local, at the entrance of the Tyne and at Hartlepool, and of 
a national refuge harbour at Filey. The works required 
on the Tyne will be of a vast, and largely of a novel cha- 
racter ; but the commissioners feel themselves justified in 
recommending that £250,000 be granted in aid of the works, 
to be met by £750,000, raised locally for the purpose ; 
whilst at Hartlepool they recommend a grant of £500,000, 
to meet a similar local sum, but leaving the precise cha- 
racter of the works to be effected for future decision, In 
addition to the above reasons for the choice of Filey as a 
site for a harbour of refuge, there are the facts that for four 
months in the year 5,000 men are engaged in the herring 
fishery off this coast; that it would be convenient as a port of 
call, and for the collection of convoys; and to the southern 
section of the district would form a valuable life harbour 
in on-shore gales, £800,000 are recommended to be granted 
for the works in this bay. Whitby is passed, as its claims 
are mainly local; and with Hartlepool on the one side, and 
Filey on the other, not more is required of it than a port 
drawing £5,000 annually from the passing trade may 
fairly be expected locally to furnish. Runswick Bay 
affords too small an area of deep water, and is ineligible 
in position. Bridlington already serves its purpose. 
Smithwick Bank might be furnished with breakwaters, 
but this cost would seem to more than counterbalance their 
advantage. 

This comprehends the whole provision recommended by 
the commission, and is thought to be as much as the Legis- 
lature is likely at present to entertain. The scheme 18 
based on the principle of authorising a few harbours, at 
well-selected spots, at the public expense, and then assisting 
the local authorities to improve their harbours by means of 
loans. This is a principle which is on all hands allowed to 


























337 





Mar 13, 1859. 


THE ENGINEER. 





have worked well; and some special machinery framed by 
Act of Parliament, for its efficient application to this great 
national work, might carry it out to a satisfactory issue. 
Such machinery is generally shadowed forth in the report. 
It is hoped that eventually such employment of grants in 
aid might effect much more than is specially brought out 
in the report; but if the system be not carried into general 
effect, the commissioners are strongly of opinion that it 
should be so, in respect to those localities where they have 
proposed that grants should be made to aid the construction 
of the harbours they have recommended. 

From the tabular statement which follows, it will appear 
that the sum required, by way of loan, for the purpose of 
constructing these harbours will not be less than £1,268,000; 
therefore, viewing the probability that it will be necessary 
to postpone some even valid claims preferred for assistance 
of this description, in the exercise of the discretion we 
have already alluded to, we think it necessary to recom- 
mend that application for loans proceeding from the locali- 
ties selected for harbours shall, in virtue of their national 
character, be granted in preference to all others. 

TABULAR STATEMENT OF THE Cost OF CONSTRUCTION OF THE HARBOURS 
PROPOSED BY THE COMMISSIONERS, 


Sum to be raised in the locality, 















Site. Grant. 
Total, Of which provided. 
£ £ £ 
Wik. .cccccescosece 125,000 125,000 | 25,000 by British FisherySociety 
Peterhead .. 100,000 | 200,000 
Carlingford .. 50,000 | 
Waterford ........ 50,000 
Douglas, Isleof Man! 50,000 | 50,000 32,000 by Island Harbour Com- 
| | mission. 
St. Ives ..ee..02.. | 400,000 | 
Padstow .....+.... | 40,000 | 
Tyne River ...... ee 250,000 | 750,000 300,000 by Tyne Improvement 
| | Commission. 
Hartlepool ........ | 500,000 | 500,000 
Filey ...seccesseeee } 800,000 
2,365,000 | 1,625,000 357,000 

Sums proposed by 

Select Committee | 

of the House of | 

Commons.....+.. | 2,000,000 

£365,000 | 


EXCOS8 ccs. ccee 

The commissioners recommend that, in order to secure 
economy of construction, not less than £250,000 per annum 
should be spent in the construction of these harbours, and 
that the whole should be completed within ten years. 


THE HUDDERSFIELD BOILER EXPLOSION. 


In the construction of a boiler it is generally intended that 
it shall have as nearly as possible uniform strength 
throughout. In the case of Messrs. Learoyd’s boiler, the 
explosion of which caused the deaths, last week, of four 
persons, the pressure at which it was originally intended 
to work, and for which, therefore, it was constructed, was 
30 1b. to the square inch. To this end the boiler, 7 ft. 
in diameter and 30 ft. long, was made of 2-in. plates, and 
its two inner flues, nominally 2 ft. 6 in. in diameter, were 
made 2 ft. 74 in. from top to bottom, and 2 ft. 64 in. from 
side to side, the amount of their ellipticity being 1+ in. 
They were made apparently of 2-in. iron, and were con- 
sidered, as no doubt they were, quite safe for the pressure 
intended. It was doubtless thought that the flues pos- 
sessed nearly the same resistance to collapse as was offered 
by the shell of the boiler to rupture,—the object having 
been to obtain, as nearly as might be, equal strength in all 
parts. ‘The boiler was set to work five years ago last 
Christmas, long before the date of Mr. Fairbairn’s im- 
portant experiments upon the resistance of tubes to 
collapse. 

The boiler appears to have fulfilled its purpose perfectly 
in supplying a 16-horse engine up to December, 1857. 
At that time an additiqnal engine was put in, and the 
boiler was required to bear a pressure of 50 Ib. to the inch. 
Mr. Arnold, the maker of the boiler, had then said that, 
with seven gusset stays at each end, and two longitu- 
dinal stay rods throughout the whole length of the boiler, 
it would be entirely safe at the increased pressure. He 
assumed that the ends were the weakest parts of the boiler, 
as, without the additional staying, they doubtless were. 
The stays were put in, and the pressure increased to nearly 
double what the boiler was originally intended to bear. 
The safety-valve was 4 in. in diameter, and had a lever 
$ ft. 5 in. long, with a 6 in. fulerum, and a bal! of 93} Ib. 
weight. ‘Taking into account the weight of the lever and 
valve, the pressure required to lift them, with the ball at 
the end of the lever, would be 70 1b. per square inch. ‘The 
inspector to the Huddersfield Steam Boiler Association, 
Mr. Holt, has stated in his report that he once recommended 
that the lever should be shortened 8 in., but it does not 
appear that his recommendation was followed. At any 
rate, on the evening of the day preceding the explosion, 
Mr. Holt, who was then making another examination of 
the boiler, himself removed the weight to the end of the 
lever, so that the valve could not have blown off under 
70 1b. to the inch, up to which point Mr. Hopkinson, who 
has since examined the boiler, found the lever marked. 
Mr. Holt states, however, that the pressure, with the weight 
at the end of the lever would have been no more than 
56 Ib. per square inch, a result to which we find it impos- 
sible to make our figures conform, although, perhaps, Mr. 
Holt wishes it understood that 56 1b. would have been the 
limit had the lever been shortened as he had once 
recommended, It appears that the boiler was blowing off 
smartly at the time of Mr. Holt’s last examinaticn, up to 
which the ball had stood at four inches from the end of the 
ever, a point at which he states that the pressure could 
have been but 514 Ib., to which he had just tested it, as 
he says, with a M‘Naught’s indicator, the atmospheric 
steam gauge showing 50 lb. According to Mr. Hopkin- 
Son's calculation the pressure must have been 64 lb.; and 
with the data given, we do not see how it could have been 
less to have been blowing off. The atmospheric gauge had 
been repeatedly objected to as unreliable, and another steam 
gauge, which occupied a place on the boiler, was wholly in- 
operative at the time. ; 








But whatever the pressure might have been, it must be 
remembered throughout that the flues were originally made 
for a pressure of 30 lb. only to the inch, and that they had 
never been strengthened; their form, that of an ellipse, 
was bad enough, and considering that it only gave an addi- 
tional height of 14 in. to the internal fire-boxes, was open 
to condemnation, In five years’ use, also, it appears that 
the thickness of the plates, originally ths of an in., had 
become worn down to ;sths in., and at the middle of their 
length—the weakest part of all—to a quarter of an inch. 
Think of an elliptical tube, 30 ft. long, 24 ft. in its 
smallest diameter, } in. thick in the middle, and bearing 
an external pressure of 70 lb. to the square inch! What 
wonder either that they had become thin with a “rather 
thick incrustation,” which Mr. Holt states he found around 
them onan examination made more than a year ago. Asa 
matter of course, they had been burned to some extent, and 
it was strange enough that the engineer, Thomas Wads- 
worth, who, by his own account, had attended engines for 
twenty-seven years, for the last six-and-a-half of which he 
had occupied his present situation, could not understand his 
danger. Certainly there was everything to invite an ex- 
plosion, and it was the strangest thing of all that when Mr. 
Fairbairn’s experiments were published in January last— 
showing that the resistance of tubes to collapse was inversely 
as their length, and that all tubes over 10 ft. long should 
have stout rings rivetted around them at that distance 
apart —it was astounding that such flues as those in 
Messrs. Learoyd’s boiler should not have been promptly 
re-examined and strengthened. Need we add that the 
explosion was the collapse of one of these very flues for 
nearly its whole length, the rupture stopping 8 ft. short of 
the front end, simply, as it appears, because the bearers and 
grate bars of the internal fire-box prevented its going 
further. The engine and boiler, at the time of the ex- 
plosion, were apparently in perfect order, and were in full 
action. 

Mr. Longridge, of Manchester, is to make a report upon 
the case, which report will probably appear in season for 
our next number. The essential facts seem to have been 
so fully developed already, that we can hardly look for any 
new view of the cause of the disaster. However the final 
verdict may dispose of the individual responsibility of the 
owners of the boiler and of those who made and strengthened 
it, and of the officer who inspected it and pronounced it 
safe, we think the public will conclude that the explosion 
was but the natural result of a false and dangerous state 
of things which might have been prevented, and for the 
existence of which, therefore, all whose business it was to 
know the real condition of the boiler were to blame. 


PRUSSIAN LOCOMOTIVES, 

Tue locomotives made by A. Borsig, of Berlin, attracted 
much attention at the Paris Exhibition, both by their ar- 
rangement—unlike that usual in English and French loco- 
motives—and by their generally good workmanship. The 
works of this manafacturer are among the largest of their 
kind in the world, having completed 1,000 locomotives up 
to the 21st of August last, a day on which the workpeople 
held a grand festival, in commemoration of the delivery of 
the 1,000th engine, the ‘ Borussia,’ to the Cologne-Minden 
Railway. Her Majesty, when on a visit last year to Berlin, 
visited these works also, a circumstance which made them 
known for the first time to thousands in this country, who 
otherwise might never have been aware of their existence. 
A late number of the Mémoires de la Société des Ingénieurs 
Civils contains an account, by M. Gaudry, of the engines 
built by Borsig and by Woehlert (also of Berlin) for the rail- 
way between Sarrebruck on the French frontier and Man- 
heim on the Rhine. These machines have mostly four 
coupled driving-wheels, and a pair of leading-wheels, all 
arranged, excepting in the passenger engines, between 
the fire-box and smoke-box. The cylinders are in every 
vase outside and horizontal, the guide-bars being placed 
one above the other in front of the leading-wheels. The 
springs of the driving-wheels are connected together by 
equalising or compensating levers, as in the American 
engines; this arrangement being usual in engines with 
coupled-wheels throughout Germany. The boilers have 
the old fashioned pyramidal dome of the earlier Stephenson 
engines, with an additional dome also of good size, a little 
behind the chimney. The tubes are very small and very 
long, in one case as little as 1;% in. in diameter, and 
15 ft. 3in. long. Most of the working parts are of cast- 
steel, of the least dimensions consistent with strength, and 
M. Gaudry adds that the workmanship has been executed 
in the least details with a perfection equal to that which 
was remarked in Borsig’s engines in the Exposition Uni- 
verselle of 1855. ‘The passenger and mixed engines do not 
appear to present any special features of interest beyond 
those named, the former being, to all appearance, in M, 
Gaudry’s sketches, good serviceable engines, with 15{-in. 
cylinders, 22 in. stroke, four coupled driving-wheels of 
6 ft. 3 in. diameter, the boiler containing 152 tubes 1,°, in. 
in diameter, and 10 ft. 7 in. long, and the whole machine 
weighing, in running order, 29°4 French tons, which is 
nearly the same as so many English tons. 

M. Gaudry describes much more particularly, however, a 
class of tank-locomotives made by Borsig for the Saar- 
bruck and Manheim line in 1856, These engines, if they 
do not possess any remarkable novelty of construction, are 
nevertheless interesting from their great size, and as types 
of German workmanship. ‘The size of these engines is the 
more remarkable as it is stated that the line presents no 
gradients exceeding 1 in 200, with curves of a minimum 
radius of about 40 chains, the load imposed being that of 
65 wagons, at a maximum speed of 4 German, equa! to 
about 184 English milesan hour. ‘The engines have 18-in. 
cylinders, 27-in. stroke, and six driving wheels, each 4 ft. 
in diameter, coupled at a total distance of 11 ft. 3 in, 
between the extreme axles. The boiler is 51} inches in 
external diameter, and contains 209 tubes, 1-%, in. in 
diameter, and 15 ft. 3 in. long. ‘The inner fire-box is 4 ft. 
7 in. long upon the grate, 38 in. wide, and 5 ft. deep from 
the crown to the grate. The entire heating surface amounts 
to nearly 1,400 square feet. Mr. Clark, the author of “ Rail- 
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way Machinery,” who contends so ably for small chim- 
neys, would grieve at the size of that in the great machine 
under notice—no less than 224 in. in diameter. The whole 
length of the engine is 32 ft. 6 in., and its weight in run- 
ning order 44°3 French tons. This, it is true, is not quite 
so heavy as the Vale of Neath engines, which weigh, we 
believe, 47 tons ; but we must recollect that Borsig’s engine 
is for the narrow gauge. The weight upon the alien 
wheels is 13 tons, that upon the middle wheels 15$ tons, 
and upon the hind wheels 15} tons. Only the springs over 
the middle and hind pairs of wheels are connected by com- 
pensating levers, the forward springs being attached 
directly to the frame. 

The price of these machines was 19,200 Prussian crowns, 
or £2,880 each. 

The staying of the enormous pyramidal dome over the 
fire-box is accomplished in part by 8 hooks suspending the 
fire-box from the inside of the dome, and besides by 22 
transverse stay rods in three rows, and 23 longitudinal stay 
reds in two rows, connecting the plane surfaces. There 
are 633 stay-bolts, or in all, 692 “ pieces de consolidation.” 
The very small tubes are ferruled with very thick ferrules 
at both ends, which, considering their length, makes it sur- 
prising that any draught can be maintained at all, except- 
ing with a very close contraction of the blast pipes. The 
feed-water enters the boiler at the bottom of the barrel 
near the smoke-box, it being mentioned that very pure water 
is used. The feed pipes are furnished with a number of 
blow-off or escape cocks, placed at every point where 
water would lodge, so as to guard against freezing in winter, 

The engines being intended for burning raw coal are 
furnished with a step-grate having ten steps, its slope 
being 30 deg., with three ordinary transverse bars at the 
bottom. 

Each engine has an independent steam-pump, as is usual 
on all the State railways of Bavaria, Prussia, Xc. 

The fastening of the cylinder is remarked by M, Gaudry 
as being very weak, each cylinder being bolted to the frame 
through one vertical flange only, of 11 in. width, by 
twelve bolts 1:1 in. in diameter. The main frame is braced 
apart by the smoke-box, the sides of which come down 
between its bars. In Engerth’s engines, on the Northern 
and Eastern Railways of France, the cylinders are not 
sufficiently stiff with a quadruple frame of strong plate 
iron and thirty bolts to each cylinder. The cylinders of 
the Crampton engines work in the frames, notwithstand- 
ing their sixteen bolts attaching them to the main frame 
bars, which are well braced together. In the later passenger 
engines upon the Lyons and Eastern Railways, various 
builders have not hesitated to etrengthen the plate iron cross 
framing between the cylinders, and to supply two or three 
times as many bolts or rivets as have been ased for fasten- 
ing the cylinders of Borsig’s great engine. ‘This same 
weakness of cylinder fastening, M. Gaudry states, is 
general in all of Borsig’s engines; and if it be true that 
the cylinders do not work loose, it can only be owing to 
excellent workmanship and the fact that the service is not 
severe, 

The engine has a steam-brake, with shoes pressing 





directly upon the rails, the system of Laignel in France, 

and of many patentees in England. M. Guérard presented 
the same system some years ago to the Société des Ingé- 
| nieurs Civils, and M. Flachat, the president, has adopted it 
| im the locomotives running to Auteuil. ‘The cylinder and 

piston are under the boiler, over the brake-shoes, between 
the middle and hind driving-wheels, which carry together 
more than 31 tons. 

While M. Borsig and most of the other German locomotive 
builders give great strength to certain accessory pieces, 
such as the collars and bridles of the springs, valve gear, &c., 
one is struck with the very small extent of the wearing 
surfaces. ‘Thus, the blocks of the cross-head have no more 
than 38% square inches (250 centimétres carrés) of surface in 
the very large machine under notice, an amount which is 
often exceeded, both in France and England, in engines 
with no more than 15-in, cylinders. 

The tyres of the wheels are of Krupp’s cast steel ; and M. 
Gaudry observes that on the Manheim line it is customary 
to run these tyres under 30-ton coupled passenger engines 
until they are worn to no more than 3 in. in thickness. 

In their general arrangement, Wochlert’s engines are 
like Borsig’s, with the exception that the fire-boxes of the 
former have the ordinary wagon top crown, instead of the 
pyramidal dome. 


ALGERIAN Rat.ways.—The Constitutionnel supplies the following 
information on railways in Algeria :—‘“ As regards the government 
and security of the country, the advantages of the proposed lines 
will be immense. Concentrations of troops will be effected more 
easily, and it will be possible to reduce the number of military 
establishments, the scattering of which causes weakness and expense. 
The construction of railways in Algeria will also facilitate a diminu- 
tion of the effective strength of the army, which has long been 
desirable. The Government has resolved to authorise in the first 
instance only three lines, one in each province. The first is to run 
from the sea to Constantina; the second from Algiers to Blidah, and 
the third from Oran to St. Denis du Sig. The railway from Philippe- 
ville to Constantina will be 76 kilometres (§ of a mile each) in 
length. It makes a curve which causes it to be 10 kilometres longer 
than it would be in a straight line, but it is 8 kilometres less than by 
the present road. It is calculated that the expense will be 170,000f, 
per kilometre. The railway from Algiers to Blidah, already sur- 
veyed and partly executed as far as Bouflarick, will be 48 kilometres 
long, and will cost 166,0U0f. per kilometre. ‘The railway from Oran 
to St. Denis du Sig will cost 9,000,000f., or 170,000f. per kilometre. 
The three railways will consequently cost 61,000,000f., and the 
Government has consented to guarantee an interest of 5 per cent. on 
that sum. The guarantee will amount to 3,050,000f. a year. But, 
according to approximative calculation based on good information, 
the line from Philippeville to Constantina will produce about 
1,700,000f. a year, that from Algiers to Blidah 1,040,000f., and that 
from Oran to St. Denis du Sig 596,000f., and these sums make a total 
superior to the interest guaranteed by the State. The Government 
will, besides, derive advantage from the probable augmentation in 
rents of the dominial lands situated near the railways; also, from 
an increase in customs and registration dues; and lastly, from the 
savings effected in military transports and in the conveyance of 
mails. According to the proposed convention with the companies, 
the first railway is to be constructed in four years, the second in two, 
and the third in three years. It is not impossible, however, that the 
railways may be completed more rapidly, and everybody, both in 
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Town Swamps and Social Bridges: the sequel to A Glance at the 
Homes of the Thousands. By Gerorce Gopwin, F.RS., 
Editor of the Builder. London: Routledge, Warnes, and 
Routledge. 


Ir is infinitely more pleasant, and saves a deal of trouble, 
to take both books and men as we find them, than to 
speculate upon what they might, could, would, should, 
or ought to be. The sunny side of London life is a vastly 
more agreeable subject than the exploration of its shadowy 
slums; and the merits of the a before us would cer- 
tainly constitute a better theme for discussion than a critical 
analysis of its defects and shortcomings. 

We are sincerely of opinion, however, that there is some 
sort of good in things evil; unmixed commendation is 
tiresome, and the unvaried contemplation even of health, 
wealth, and happiness isa bore. A spice of censure is a 
sauce piquante even to flattery, and a little misery is a ne- 
cessary ingredient in perfect enjoyment. 

There is so much that we can conscientiously commend 
in Mr. Godwin’s book, that we feel the less scruple in ani- 
madverting upon what we consider its weak and objection- 
able features. 

Why does Mr. Godwin choose such a fantastic title ? 
“Town Swamps and Social Bridges” puzzle and perplex 
the unwary purchaser, who expects a scientific treatise on 
the subjects indicated. This taste for quaint and metapho- 
rical titles is getting quite anuisance. We can make some 
allowance for a certain class of pietists who advertise their 
books under such titles as “Thunderbolts for Rome,” 
“ High-heeled Shoes for Limping Sinners,” and “ Smooth 
Stones from the Ancient Brooks ;” but we do not see what 
business a writer of Mr. Godwin’s calibre has to indulge in 
such conceits. 

“A Sentimental Survey of the London Slums” would 
have been vulgar, but truthful. “A Survey of the Dwell- 
ings of the London Poor, Illustrated by Drawings made on 
the spot,” although neither vulgar nor untruthful, would 
have been rather incomplete. ‘There is at least one 
conspicuous element in the book which would not have 
been indicated in such a title—to wit, “Selections 
from the Modern Poets,” to say nothing of “Random Re- 
collections of Christmas; or, the Mistletoe and the Wassail 
Bowl,” together with a dissertation on “ Nut-crackers of 
the Times of Elizabeth and Charles the Second,” and “ An 
Apostrophe to Strawberries and Roses.” 

One would have imagined that the condition of the Lon- 
don slums was hardly a subject to evoke such an exuberance 
of poetic fancy, unless, indeed, we believe that Mr. Godwin 
is so constituted that, by a species of antithetical sympathy, 
he bursts into song at the sight of anything particularly 
nasty or disagreeable; or is it that he labours under 
an apprehension that without these garnishings his book 
would be unreadable? If so, we can assure him he is 
= much mistaken. Many of the details with which we are 
made acquainted are doubtless sad and repulsive enough ; 
but to every right-hearted reader the interest of the subject, 
as affecting the condition of the London poor, would be 
sufficient, even in less capable hands than the author’s, to 
ensure a careful and attentive perusal. 

We are not aware that there is anything in the education 
and pursuits of an engineer which should render him inca- 
pable of appreciating poetry. For ourselves, we can say that 
we have read more or less of the various poets quoted by Mr. 
Godwin, and derived delectation therefrom. We like good 
poetry, in its proper place; but as Lord Palmerston defined 
dirt to be merely “ matter in the wrong place,” we feel that 
we have a right to complain of the poetically dirty condition 
of Mr. Godwin’s pages. Why, in the name of common 
sense, should a report on the dwellings of the London 
poor be made an anthological scrap-book? That 
we have not overstated our iron | of complaint 
will be acknowledged, when we inform the reader 
that within the compass of a hundred pages there 
are quotations, not limited to single lines or couplets, 
but extending occasionally to sixteen and twenty 
lines, from all of the following authors :—Longfellow, 
Tennyson, Alexander Smith, Planché, Martin Tupper, Mrs. 
Barrett Browning, Charles Swain, Arnold, Hood, Crabbe, 
Jackson, Shakspeare, Wordsworth, Southey, Scott, Cole- 
ridge, and a translation of the “ Dies irw,” by Mr. Godwin 
himself. What renders the matter more exasperating is, 
that the selections are per se always good, but applied in 
the most incongruous way. For instance, in speaking of 
the junction of the Regent’s Canal with the Thames, he says, 
p. 55 :— 

And truly the effect was a startling one. The stream of the 
Thames of a sable hue, “thick and slab,” could be seen meeting and 
invading the canal, presenting such an appearance as might be ex- 
pected by the bursting close by of several hogsheads of Warren's 
blacking—a much more obvious and less gratifying dierence, we 
need not say, than is observable where the Rhine meets the Moselle. 

“ Like the two lines that are blended 
When the loneliness is ended, 
The loneliness each heart hath known so well ; 
Like the sun and moon together 
In a sky of splendid weather 
Is the marriage of the Rhine and the Moselle,” 
writes Mr. Arnold; and, although it will not apply to the marriage 
of the Thames and the Regent’s Canal, it will serve to sweeten a 
dirty subject. 

No, indeed, Mr. Godwin, it does not sweeten the subject, 
but it exasperates your readers beyond endurance to be 
treated to such a combination of sludge and sentiment, 
dirt, drollery, and dead dogs, as pages 54, 55, and 56 offer 
to his perusal. On page 54, we have a sketch entitled, 
“ The Wedding of the Waters,” in which the filth of the 
Thames, ‘thick and slab,” is visibly mingling with the 
current of the Regent’s Canal. On page 55 is a sketch of 
“ Life in a Cesspool,” representing the valved mouth of a 
sewer at low water, streaming with turbid nastiness, 
beneath a range of windows, some of which are open, and 
display, one oF them, a mother suckling her child. At the 
bottom of this sketch, and directly in the current from the 
sewer, is the stanza about the marriage of the Rhine and 
the Moselle. Page 57 gives a sketch of the career of a 
dead dog among the coal barges lining one of the river 





wharves. There is a deal of grim humour in the way in 
which the tidal influences are illustrated by means of 
arrows indicating the orbit in which the carcass has been 
revolving “ cycle upon cycle,” from his first appearance as 
a swollen bladder of corruption, to his final collapse into 
bones and skin. “Look at the sketch,” says Mr. Godwin, 
“It shows the way in which a dead dog, under our own 
eyes, travelled. We thought he would get away ; however, 
after a time, and after whirling and resting among the 
posts and barges, the dead dog came again in sight, 
moving (horresco referens) against the tide, but much 
nearer to the shore; he turns off again towards the sea, 
and returns this time much sooner than the last ; and after 
describing various circles, as shown by the arrows in the 
sketch, he is deposited in the slime, together with other 
specimens of his own and allied families.” 

We have in vain endeavoured to find out some general 
plan or system in the arrangement of the eighteen chapters 
into which the book is divided. It seems, as far as we can 
make it out, that Mr. Godwin has not thought it necessary 
to adopt any other system than that of making excursions 
into the most benighted parts of the metropolis, and shap- 
ing the tenour of his remarks by the complexion of the 
incidents he met with. This desultory mode of proceeding 
has its advantages. It gives a freshness and raciness to the 
sketches he gives us, which a more laboured and systematic 
arrangement would have tended to deaden and obscure. 

The drawings are decidedly the best part of the book ; 
some of them are particularly good—quite Hogarthian in 
style—full of grim drollery, and teaching a moral lesson 
with a force and directness which cannot fail to impress 
the least reflecting. If Mr. Godwin, or some other good 
Samaritan, would get up a series of photographs _—- 
ing the dark shadows of London, he would do infinitely 
more to aid the cause of social reform, than any amount of 
verbal description will ever succeed in doing. 

What a homily is there in the frontispiece, representing 
the boxes and back row of the pit of “ A Penny Theatre in 
London,” with the “Rising Generation taking their 
Lessons.” On the subject of suitable recreation for the 
children of the poorer classes, Mr, Godwin has some very 
interesting remarks :— 

In confined streets the children are without the means of healthful 
amusement, or of any chance of occupying their time, and leading 
their thoughts in such a manner as would be likely to strengthen the 
body or cultivate the faculties. They cannot, like little George 
Stephenson, ramble to the “burn” and amuse themselves in con- 
structing miniature water-mills, or dig clay from the bog, and gather 
the stems of hemlocks and fashion the materials into engines. A 
rightly-formed heart must ache for the poor boys and girls of 
London, particularly when it is recollected what multitudes 
of them there are who are progressing towards manhood and 
womanhood deteriorated and educated downwards. To many 
of them the glorious tints of the setting sun are a_ sight 
scarcely known, and to them “the rosy hue of incense breath- 
ing morn” must be as strange as the fresh green places in 
which children in the country have an opportunity of cheerfully 
spending their play-hours. Who has not heard, without delight, the 
joyous voices and the rush into lanes and fields of the children of 
the village schools ?—how different from the dismissal from the 
schools of the poor in parts of London—to many of whom a large 
dust-heap, the embankment made when opening a sewer, or 
similar arena, is a treat of an extraordinary description. It is a 
curious sight to notice groups of young boys of from seven to nine 
years of age engaged, with all the earnestness of mature years, 
in games of chance, such as dice, pitch and toss, and even cards; 
smoking short pipes, and betting in a manner that would seem to 
show an instinctive power of counting, although they know neither 
a letter of the alphabet nor the figures of arithmetic. But the 
eager and apt attention here seen are as nothing, compared with 
what is apparent at a penny theatre, the chief means of education 
to large bodies of boys and girls, who will be men and women, and 
form part of the community. Much evil arises from these results; 
nevertheless we have a strong conviction that they are calculated to 
do more good than harm, and that it is not so desirable to interdict 
as to improve them, and render them a means of satisfying inno- 
cently that yearning for mental food to which we have alluded. The 
real nature of these places is little understood; but those who would 
suggest adequate remedies for the social evils which exist among a 
very large number of the long-neglected classes of the population, 
must thoroughly investigate and understand existing circumstances. 

It has been too much the custom of rigid moralists 
to decry these cheap places of amusement as hotbeds of 
vice and profligacy, tendering to foster into precocious 
maturity all the worst passions of humanity. But, taking 
them at the worst, they are infinitely preferable to no 
amusement at all. There is something in the very nature 
of vice which renders its open and public exhibition 
detestable. ‘The manager who would represent successful 
wickedness upon the stage, would soon find that he had 
reckoned without his audience. Even among the most 
degraded classes there lingers a sympathy with courage, 
disinterestedness, and fair play, which no manager dare 
with impunity outrage. There is honour, even among 
thieves, and a sense of decency even among the lost out- 
casts of the streets, which would instantly condemn, if pre- 
sented to them on the stage, the very vices which they are 
daily in the habit of practising in private. The poorest stage 
on which human passion or human feelings are attempted to 
be pourtrayed, still holds the mirror up to nature, and 
shows vice her own image. 

In describing the scene from which the frontispiece was 
sketched, Mr. Godwin says :— 

Here are infants in the arms of mothers who have scarcely passed 
the years of girlhood; the two years’ old child, with staring eyes 
and open mouth, is looking with wondrous intentness on the scene 
passing on the small, ill-decorated stage; mixed in the group are 
boys of elder growth, and a very few young girls; there are besides 
youths from sixteen to twenty, dressed in as nearly as possible the 
same style, viz., short coats of velveteen, or some other stout 
material, cord trousers, caps and showy neck-ties. The younger 
boys imitate as closely as may be the fashion of their elders, although 
some are but ragged copies. 


Take such an audience to the Italian Opera, or to some 
of our first-class theatres, and they would have no relish 
for the entertainment, ‘They want something which appeals 
to their own habits, feelings and circumstances ; they live 
in an atmosphere which would sicken to both moral and 
physical death the polished audiences for which such 
expensive amusements have beén provided. What that 
atmosphere is we shall ascertain by following our author 
to one of the back slums of Gray’s-inn-lane. Speaking of 
this locality, before the Society for Improving the Con- 





dition of the Working Classes came down upon it, and 
converted it into a condition fit for the occupation of 
civilised beings, Mr. Godwin says :— 

Before the society had it the shutters and doors were all broken; 
from most of the windows projected a well-known apparatus for 
drying the day’s ‘‘ wash ;” the pavement was broken up and out of 
level, retaining decomposing matter to contaminate the air, while the 
basement storey of nearly all the houses was filled with fetid refuse, of 
which it had been the receptacle for years. In some of the houses it 
seemed scarcely possible that human beings could live; the floors were 
in holes, the stairs broken down, and the plastering had fallen; 
nevertheless, they were densely peopled, and as much rent was paid 
for the rooms as ought to have obtained for the tenants decent ac- 
commodation. In one, the roof had fallen in; i was driven in by a 
tipsy woman one night, who sought to escape over the tiles from her 
husband. Listen to the conversation, if so it may be called, of those 
inhabiting it; you would find it in keeping with the disordered, 
disruptured, disreputable, locality; notice the faces that press 
against the window-panes, or come out into the doorways as a 
stranger passes round the court, you will find them altogether in 
accordance—as the house, so the inmate. Entering the doorway, 
we were shown a narrow staircase, dark as night, broken and 
shaky, down which we groped with bent back and much difficulty, 
At the bottom, a glimmering light showed a water-barrel which 
would hold fifty or sixty gallons at the most. It was at this time not 
eleven o'clock in the morning, and the water was all gone; and this 
was not to be wondered at, when we found that this barrel was the 
only supply furnished for two houses, which, at the lowest calcula- 
tion, contained a se of one hundred persons, old and young 
—this to serve for all purposes of cleanliness and domestic use. In 
this dim undercroft was also the only convenience provided for the 
same number of persons—that and the water in close proximity. 
The smell was abominable. The owners of such places say:— 
“ People of this sort are naturally dirty, and it is useless to do any- 
thing with them.” We would ask in reply, ‘‘ How is it possible 
that good habits can be acquired under such circumstances ?” 

The “Society” converted these dens and styes into 
cleanly, orderly, and wholesome dwellings, but as yet the 
enterprise, in a pecuniary point of view, has not been alto- 
gether so satisfactory. Other buildings, however, in the 
hands of the society pay a large percentage—the establish- 
ment in Charles-street alone returning 10 per cent. The 
whole of the property, taking the average, made a return 
last year, exclusive of the cost of managing the society, of 
4} per cent. 

Apropos of some clever sketches, which Bewick might 
have designed, of “A London Sheepfold,” and “ How 
Oxen are Persuaded,” together with a section of a “ London 
Dairy,” Mr. Godwin commences a new chapter, devoted to 
the woes and miseries which sheep and oxen endure in 
their London habitations. The sketches we shall describe 
as we best can; but we must first express our hearty ap- 
proval of the following argument, the more so that we 
have already made a rather personal application of it in 
extenuation of the disagreeable remarks we were obliged 
to make concerning Mr. Godwin’s propensity to crowd his 
pages with matter out of place :— 

Profitable things for consideration are not necessarily pleasant 
things. If silence is to be observed touching abominations which 
demand reform, through fear of offending delicate sensibilities, 
instead of pointing them out and denouncing them, the abomina- 
tions will remain to the end of the chapter. The first step towards 
obtaining a remedy is to make the existence of the disease known. 
We must dive, then, into the back slums of London—the social 
morasses, the shadowy corners—and bring into the light the one or 
two points of good or evil found there during a recent walk. 


Mr. Godwin has been somewhere about Ball’s Pond and 
the northern end of Leather-lane, and has sketched for our 
edification the domestic arrangements of a dairy to be 
found in that neighbourhood. On one side of a dingy 
narrow lane we have a section of a house in which on 
the ground-floor an unlimited number of cows are seen 
crowded in an unbroken line from the foreground off 
to a vanishing point at the end of the lane. Over the 
cows there is a section of a room, in which three mothers 
are sitting round a common fire-place, nursing three several 
babies. Wiateowr other disadvantages may accrue from 
such an arrangement, we feel assured that the babies will 
have their milk “fresh from the cow.” 

The “ London Sheep-fold” represents a scene but too fre- 
quently met with: a number of panting terror-stricken 
sheep are being tumbled down the stairs of a cellar under 
the pavement in front of a butcher’s shop. ‘The heels, or 
rather trotters, of a descending victim are just visible above 
the pavement, as he slides on his back down an inclined 
plane provided for the purpose. 

An ox is being persuaded to enter the precincts of the 
butcher’s shop, by means of cudgelling his hind quarters 
and twisting his tail. The passively obstinate attitude of the 
poor brute indicates his instinctive prescience of the fate 
that awaits him. 

Mr. Godwin’s artist, Mr. Brown, has hit off these sketches 
with great vigour and truthfulness. We know of no artist 
of the day, if we except the inimitable and unapproachable 
John Leech, who could have depicted scenes of this descrip- 
tion with equal effect. 

From the amenities of oxen persuading we now turn to the 
sketch of a “ Chimney-piece in Plumtree-court, Holborn.” 
As a sample of the kind of art manufactures patronised 
by the lower orders of London, this chimuey-piece is quite 
a chef-d’euvre. The only thing we can compare it to is 
the collection of curiosities on the altar in a Chinese joss- 
house, when “high sky pigeon,” as John Chinaman calls it, 
is being celebrated. , 

Of this unique specimen of the fine arts as applied to 
the domestic hearth, Mr. Godwin says :— 

Let us, in a parenthesis, by way of relief from the unpleasantness 
of the details we are forced to go into, here refer to the love of art, 
which is often exhibited in the most miserable quarters, in the shape 
of plaster casts and little prints—not of very refined character, It Is 
true, but still agreeable and cheering, as evidence of a striving Up- 
wards. The painted parrots, and spotted cats, and red and blue 
varnished prints, which, not many years ago, decorated houses ot 
greater pretence, have found a resting-place lower down in the social 
seale. Our sketch of an actual chimney-piece will serve as a record 
of some well-known barbaric favourites. 

There is throughout the book the same genial and 
catholic spirit, whenever the tastes, habits, and amuse- 
ments of the lower orders are referred to. Men of this 
stamp are the only successful social reformers. A benignant 
and tolerant spirit is the first essential in dealing with the 
mass of stolid ignorance and depravity which tenant the 
shadows of London. 
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The author has been to Bow-street, and, after comment- 
ing upon the number of cases in which drunkenness had 
been the origin of the charge, he says :— 

But admitting that indulgence in intoxicating liquors is a monster 
evil, an overwhelming vice—that it fills our Sodiienmns prisons, 
Junatic asylums, penal settlements, and churchyards, demoralises, 
debilitates, and degrades—still an objector may say, Why introduce 
it here, when you are urging the evils of ill-arranged, unwholesome 
dwellings, and the want of sanitary arrangements? For this reason, 
good friend, that a large proportion of this intemperance and conse- 
quent crime is owing to the miserable conditions of the dens in 
which the people are forced toexist. The impurity of the air creates 
a craving for stimulants, and the attractions of the public-house 
have no counterpoise at home. Drink is, indeed, a fatal swamp, 
engulfing millions of money and thousands of lives ; and yet, sad to 
sav, it makes for many the only bridge that offers itself to take them 
over the miseries of the day. Let us pity while we blame, and seek 
to teach rather than to punish. 

If teetotal lecturers would bear these facts in mind, and 
reason upon them as Mr. Godwin has done, much more good 
might be effected by their eloquence than generally results. 
There is a class of philosophers, even at the present day, 
who hold that mind and body have nothing in common. 
The moral feelings, the will, and the intellect are supposed 
to be pure spiritual existences independent of matter, As 
a metaphysical postulate, there may be little harm in such 
a belief; but when it is made a rule of action in actual 
every-day life, the results are terrible—madness, drunken- 
ness, debauchery, profligacy, and crime of every kind 
follow a neglect of the rules by which alone a healthy 
body is made to ensure a healthy mind. 

What kind of morality can we expect from the London 
poor, or the great mass of honest hard-working artisans 
who inhabit the least salubrious parts of it, if it be true, 
as Mr. Godwin informs us, that— 

Mice are not more alike than the prisons of Howard’s time and 
the low lodging-houses of our day. Honest working men by the 
thousands in town and country in every part of England are com- 
pelled to live in as complete destitution of all the appliances of 
comfort and decency, and of all the physical aids to morality and 
religion, as the most degraded tenants of the worst gaols of the last 
century. They breathe the same foul atmosphere, they are pressed 
into the same narrow space, they are compelled to the same unseemly 
companionship, they languish under the same loathsome diseases, 
they are doomed to the same premature decay. Howard's gaol-fever 
was but the prototype and progenitor of the typhus fever, which, 
one year with another, brings trom fifteen to twenty thousand of 
the most valuable part of our population to untimely graves, and 
stretches twice as many for weeks together in muttering delirium on 
beds of doleful illness. 

This is excellently well put. If our parsons would only 
preach such doctrines; if our philanthropists, humanitarians, 
&e., would only think of what a solid fulerum they might 
obtain to move the minds of the masses, by bettering their 
physical conditions, they would leave off pestering us with 
their dry moralities, and put their shoulders to the wheel 
like good men and true, and leave the world a little better 
than they found it. 

“Talk of morality,” says Dr. Bickersteth, in a lecture 
on “ ‘The Physical Condition of the London Poor,” delivered 
before the Church of England Young Men’s Society, 
“amongst people who herd—men, women, and children— 
together, with no regard of age or sex, in one narrow con- 
fined apartment! you might as well talk of cleanliness in 
a sty, or of limpid purity in the contents of a cesspool. 
Look at the testimony of experience : I appeal to all who 
have ever laboured in such scenes as these—to our toil- 
worn parochial clergymen in metropolitan parishes—to our 
Scripture readers and City missionaries, who have pene- 
trated these haunts of infamy, and who are familiar with 
these nests of pauperism and vice: I ask all if their labour 
is not thrown away upon a population so circumstanced ? 
Does not the same state of things go on from year to year ? 
Is there any moral improvement in the mass, so long as the 
physical condition is unchanged? I have put the question 
to men who have faithfully toiled for years in these dens 
of London, and the answer is inwustily the same. No 
general impression is made. Here and there, possibly, one 
may be roused to some kind of moral perception, as by a 
miracle of mercy ; and what happens? Why the very first 
token of moral life is an attempt to migrate, as though by 
the instinct of self-preservation, to some purer scene.” 

After paying a visit to Petticoat-lane, and describing 
the crowded state of the adjacent population, Mr. Godwin 
favours us with some important information concerning the 
respiratory requirements of healthy humanity in the matter 
of fresh air. 


9 


It has been shown that Rose-alley, already alluded to, is the 
constant abode of sickness, and that not long ago it was infested 
with measles, which spread from house to house. This is not to 
be wondered at when it is found that the cubic space afforded to 
the occupants is less than 150 ft. per head. It has been proved 
that each person consumes 14 cubic feet of air per hour, and, by 
exhausting the vital element oxygen, and producing carbonic 
acid to the extent of from 4 to 5 per cent. vitiates 100 cubic feet 
more. But the provision of this quantity would be so near the 
point of danger, that authorities are of opinion, that even twenty 
times this should be supplied per hour. The prisoners at Hollo- 
way receive from twenty to thirty times this quantity, and the 
supply is not too large. In our public hospitals, from 1,000 to 
1,700 cubic feet of space are allowed to each person, and when the 
area is lessened injurious effects speedily ensue. Dr. Bence Jones 
found that in the dormitories of St. Pancras Workhouse, when 
only 164 cubic feet per head were allowed, the air contained about 
thirty times its proper amount of carbonic acid, and the closeness 
of the atmosphere was most oppressive, so that the inmates 
sickened of fever. Even in such of the barracks as have 5.0 
cubic feet of space allowed, the air becomes charged with poison- 
ous matter. 

t is necessary to keep this important question before the 
public, and at the same time the multitude, as one of the most 
important means of promoting long-life and health; most 
necessary, for, notwithstanding all that has been done, it is un- 
fortunately still the case, that by the large majority of people 
Sanatory science is but little understood. Let us then aid elemen- 
tary instruction by a few illustrations, not for the benetit of those 
who have studied the subject, but for those who have not given 
attention to this matter of life and death. 


It is difficult to convince the ignorant and uneducated 
that breathing impure air is detrimental to health. They 
have, indeed, a sort of general impression that they cannot 
exist without breathing air of some kind or another, and 
that if they were shut up in a closed box they would be in 
danger of suffocation; but beyond this their ideas do not 





travel. They are not conscious of the fact that the same 
causes which would deprive a man of life if he were shut 
up in a cupboard which excluded fresh air are always at 
work to engender feebleness and dishealth in a propor- 
tionate degree whenever he inhabits an apartment in which 
there is not a sufficient amount of fresh air. One of our 
earliest and most indefatigable sanatory reformers, Dr. 
Southwood Smith, used to observe, that the facts on which 
sanatory economy are built are difficult of comprehension 
by a large number of people, because the source of the evils 
cannot be brought directly under their observation ; but 
that if any plan could be invented which would render 
visible the poisonous emanations which cause fever and 
cholera, and convince them that they themselves contami- 
nated the air they breathed with matter poisonous to their 
neighbours and themselves—if these noxious vapours could 
be made manifest to the senses by other than their usual 
physiological consequences, belief would easily be gained, 
and proper precautions would be taken to avoid them. 

We are happy to say that this desideratum has at last 
been achieved by Dr. Angus Smith, who in a paper read at 
the Royal Institution showed that it was possible not only to 
render visible the organic impurities suspended in air, but 
even to estimate the comparative amount present in different 
localities. An abstract of this very interesting paper will 
be found in our last week’s impression. 

Mr. Godwin had evidently not been aware of the dis- 
covery of this new test at the time his book was written, 
otherwise he would hardly have used the following argu- 
ment, which can only be taken as an illustrative one. The 
motes shown by the sunbeam have not been proved, nor 
have we any reason to suspect that they constitute the 
active principle in contagion or malaria. 

But how can the atmosphere—invisible, tasteless—convey these 
impurities? it has been asked. In the ordinary light which exists 
between the brightest sunshine and darkness, the atmosphere seems, 
as far as appearance goes, pure and harmless. When the sun shines, 
however, through narrow channels into this seeming void, the motes 
in the sunbeam show that the atmosphere is anything but transpa- 
rent ; countless myriads of minute atoms of matter are constantly 
floating in the atmosphere, and entering the lungs of young and old. 
Here, then, is heer evidence of the necessity for care. The semi- 
opaque nature of the air we breathe is evident, and far smaller 
particles, which we cannot see, are constantly rising from the sur- 
, ag floating around—the germs of disease and emissacies of 

eath. 

In ill-paved streets, and back yards in a similar condition, on 
which waste water is allowed to remain and saturate the soil, when 
the drainage from cesspools also further pollutes the earth, exhala- 
tions fill the air, and poison the systems of those who are unfortu- 
nately obliged to inhale thic important necessary of life so adulterated. 
Those who, in the cleanest and best ventilated houses of the me- 
tropolis, have noticed the thick layers of dust that in one day cover 
tables, books, and the surface of every other object, can form an idea 
of the large quantity of those floating atoms which enters the 
mouth, during day and night, at every respiration. 

If the dust on the walls and floors .of .a room in which 
tobacco has been smoked be swept up, and then carefully 
packed way, on examination after some time it will be found 
that the fumes of the tebaceo are still detectable. Window- 
hangings, carpets, and other fabrics will absorb the gases throwi 
off by tobacco, sulphur, and similar matters. In the same 
way, the bad gases arising from overcrowded sleeping rooms, or 
drains, pervade and lodge themselves to a ceaddavde extent on all 
surrounding objects, and poison those motes made evident to us by 
the sunbeam, and which, even when the bright sunshine does not 
make them visible, are still surely performing the never-ceasing 
work, Although in ships at sea, on mountain tops, on moors and 
marshes, the motes, showing the never-ceasing operations of nature, 
glisten in the sunshine, there is a difference between the whole- 
someness of such dust and that which arises in the houses of 
polluted courts, in the neighbourhood of crowded graveyards, in ill- 
ventilated assembly rooms, overcrowded barracks, and other places. 
The particles of dust loaded with fever and contagion are readily 
borne upon the breeze from ill-conditioned and hidden places to those 
adjoining, and, of course, to a certain extent adulterate the better 
atmosphere. 

It may be added, that if we could visually behold the 
draughts of cold and damp air which occasion rheumatism, 
cold, and catarrhs, we would be much more careful in 
avoiding them than when we merely take sensation as our 
monitor. 

When we have learned to take better care of ourselves, 
and when sanatory science has become an essential element 
in popular education, perhaps then, but scarcely before, can 
it be said with any degree of fairness, as Mr, Godwin does, 
that—* Good health is a mark of respectability, and, more- 
over, shows good sense; for it is not merely an evidence 
usually that vicious dissipation has been avoided, but that 
the laws of nature have been understood and attended to.” 

The Portman-street Barracks, as well as those of St. 
George’s, Albany-street, and Knightsbridge, give occasion 
to some very effective and suggestive sketches, which 
explain the general unhealthiness of our soldiers better 
than any amount of blue-books could do. 

In conclusion, we have to thank Mr.Godwin most heartily 
for the treat he has afforded us ; and we can conscientiously 
recommend it to our readers as a most readable shilling’s 
worth. The cardinal defect of the book—want of system 
or method in the arrangement of the matter which it con- 
tains—is one which was perhaps unavoidable, without 
sacrificing the charms of freedom and freshness of tone, 
which make it so readable; although it certainly tends to 
make the matter less rememberable. 





Brrrish Goops MANuracrurep Aproap.—It has of late years 
been by no means uncommon among British manufacturers, especially 
producers of clocks, watches, pencils, steam-gauges, and various 
articles of glass, to get their articles made abroad, where labour is 
cheaper than in this country, and to import them stamped with 
their own names or distinguishing brand. In these cases the articles 
are admitted to duty on the application and declaration of the manu- 
facturer. This practice seems greatly on the increase. The instances 


of it on the part of London alone stood, in 1855, 28, in 1856, 109, and ! 


in 1857, 195. 
similar importations were 150. 

Wootten Facrory 1x OreGoxy.—The Pioneer Woollen Factory 
on the Pacific coast has lately been established at: Salem, Oregon. 
It is furnished with the latest and most improved machinery from 
the Eastern States, and has turned out some cassimeres which are 
equal in every respect to any manufactured in New England. As 
Oregon wool has a high reputation, we have no doubt but good 
broadcloth, and all other sorts of woollen articles, will be made of it at 
no distant day.— Scientific American.—[ Oregon is the most western 
territory of the United States, lying on the Pacific between California 
and Bnitish Columbia. } 


In the outports during the past year the instances of | 


SCOTTISH MATTERS. ; 


A HANDSOME paddle-wheel steamer named the Windsor Castle has 
been launched from the shipbuilding yard of the Messrs. Caird, at 
Cartsdyke. Besides being a remarkably fine model, the peculiarity of 
this boat is, that she is built of steel plates, instead of iron, thus 
giving lightness and durability without —ore the strength of 
the vessel, an improvement which it is expected will add considerably 
to her speed. Her length is 190 ft., the breadth of beam 20} ft., 
and the depth of hold 74 ft. The thickness of the plates used in 
her construction graduates from 5-16ths at the keel to Ath of an 
inch at the top. She will be propelled by diagonal engines of 
100-horse power, and will be fitted up with only one boiler and one 
funnel, owing to the application of the new superheating process 
for steam. At present she is only drawing 21 in. of water, and when 
completed she is not expected to exceed 3 ft. Immediately after 
being launched, the Windsor Castle was towed round to the harbour 
to have her engines placed on board and be otherwise finished. She 
is intended to ply between Glasgow and Rothesay, and will be 
shortly placed on that station. 

Messrs. Alexander Stephen and Sons have launched from their 
building yard, at Kelvinhaugh, a new iron barque named the Car- 
natic, destined for the Bombay trade. 

We read in the Scotsman :—“ It having been determined that the 
Music Hall in connection with the University, now approaching 
completion, in Park-place, Edinburgh, should be lighted, when 
necessary, by gas from immediately under the ceiling, it became a 
problem how the lights should be lighted and extinguished in the 
centre of a ceiling 40 ft. in width, and 50 ft. from the floor, The 
hall is 90 ft. long, and it is proposed to place in it two of those 
congeries of burners popularly or technically called ‘ sun-lights,’ each 
containing seventy-tive lights. It was on one of these an experi- 
ment was tried on Wednesday night, which proved in every sense of 
the word brilliantly successful. By an application of the electric 
current, the ingenious and beautiful device of Mr, William Hart, 
philosophical instrument maker, these seventy-five burners were 
instantaneously and simultaneously lit, and at one flash poured down 
a flood of soft clear light which, though of mildest radiance, and free 
from all offensive glare so common in ordinary arrangements of 
gas, was yet so bright as to render legible as by day the smallest 
eo Any clumsy old-fashioned device of temporary scaffolding, 
adders, or long poles for applying the light to the burners, is of 
course superseded by this remarkable application of the electric cur- 
rent. The mode of operation may be thus explained :—The galvanic 
battery is placed in the cellar, and from it positive and nega- 
tive wires are carried up the side of the hall and along the 
ceiling to immediately over the burners. Then it is coiled 
round the poles of an,electric magnet, to the keepers of which 
are attached a couple of wires bearing a platina wire. On 
the current of electricity being established at the battery, the platina 
wire, placed within an inch of the burner, becomes red-hot, and the 
gas being simultaneously turned on, the whole seventy-tive lights, 
which are closely contiguous, immediately flash into fame. The 
electric current having thus answered its purpose, is at once inter- 
cepted at the battery below, and the electro-magnet ceasing to be a 
magnet, its keeper, with the wires attached, falls three inches below 
the flame, so drawing down the platina wire, which, were it to 
remain in position, would be destroyed by constant exposure to the 
yowerful flame of the gas. At any time, then, when the gas is to be 
it, the electric current is established, the magnet assumes the mag- 

netic condition, the platina wire rises with: the attracted keeper, at 
the same time becoming red-hot; the gas turned on, immediately 
catches flame; then the electric current intercepted, the platina wire 
hoth loses the electric heat-and falls,out of; reach.of harm from the 
light. |The beauty of ‘thesarrangement is the ingenious simplicity 
with which one and the same agent, heating the platina and making 
‘the magnet tic, suffices at once to sui and remove the 
Jneans of lighting; and both operations are etlected by touching a 
spring in the cellar below, 60 ft. distant from the lights. Thus in a 
single second the hall may be flooded with light by the finger of a 
child. The idea of using electricity, so successfully carried out 
paiety by Mr. Hart, originated with Mr. Cousin, the architect of 
the hall. 


REPORT ON THE BOILER EXPLOSION AT 
MESSRS. FE. LEAROYD & CO.’S MILL. 

Tue boiler in question was of the kind known as the two-flued 
boiler, which is by far the most common form in use in the manu- 
facturing districts ; and was 30 ft. long and 7 ft. diameter, with two 
flues 31 in. diameter, extending through the whole length of the 
boiler, and in which the fires were placed. It has been under the 
inspection of the Hudderstield Steam Boiler Association since the 
formation of that society, and was first examined by me on the 5th 
April, 1858. I then made an external, and also, as far as 1 was 
able, an internal examination; but as the flues were not cleaned 
out, and the fire-grates were still in place, I could only approximately 
measure the diameter and ellipticity of the flues, and make a partial 
examination of them; the incrustation being rather thick on the 
inside of the boiler, I could only measure the thickness of the plates 
in the inside of the flues. I therefore measured several of the plates 
within the fire-box and ash-pit of each flue, and found them to be 
3-8ths in. thick; and as it is customary to make the flues of boilers of 
one thickness throughout, I judged the whole of the plates to be 
3-8ths in. thick throughout, and reported accordingly. On these 
data I also sanctioned the working of the boiler at a pressure of 
60 Ib. per square inch, in which I was fully borne out by the _—— 
rience of myself and other engineers and boiler-makers, and also 
the practice of the Manchester Steam Boiler Association. The en 
of the boiler, which are generally the weakest part, I found to be 
well and securely stayed. I also examined the safety-valve and the 
steam and water-gauges, which were all in good working order, and 
the former amply sutlicient for the requirements of the boiler. 
made a calculation of the weight of the safety-valve; and finding 
that, with the ball at the end of the lever, there would be a calculated 
yressure of 70 Ib. per square inch on the valve, I recommended the 
—_ being shortened eight inches, which, by calculation, would 
reduce the pressure with the weight at the end of the lever to 60 Ib. 
per square inch, I examined the boiler again at various times, and 
on the 2nd of December, 1858, I tested the accuracy of the steam- 
gauge by means of a M‘Naught indicator, when the steam- 
gauge stood at 49, and the indicator at &1, and the safety- 
valve and other mountings were in good working order. I last ex- 
amined this boiler about 5 p.m. on the evening before the accident ; 
it was then at work, driving a compound engine of about 30-horse 
power, and the steam was blowing off freely from the safety-valve, 
the weight being within 4 in. of the end of the lever. I examined the 
steam-gauge (which was made,by Davis, of Leeds), and finding that it 
indicated a pressure of 50 1b., I further tested the pressure by 
attaching M‘Naught's ‘indicator to the tap on the boiler (which 
may observe is the test adopted by the Manchester Steam Boiler 
Association); this showed the pressure to be 514 1b., and, as I con- 
sidered the boiler safe at 60 1b., I moved the weight to the end of the 
lever, which would give an increase of pressure of 4 Ib. to 5 Ib., 
or make a total pressure of 56 1b. on the boiler. I may here state 
that I have so often observed a great discrepancy between the 
| calculated pressure on the safety-valve, and the real pressure as 
| registered by the steam-gauge or indicator, that I adopt the latter as 
the more correct result. I have examined the boiler since the 
| accident, and find that the right-hand flue is collapsed on the sides 
from the back end of the boiler as far forward as the back end of 
the tire-grate, where the flue has been strengthened by the trans- 
verse bearers of the fire-grate. I could discern?no symptoms of 
deficiency of water; and the form of collapse pointed out a different 
cause of rupture. I carefully examined all the plates of the flue, 
and was surprised to find that beyond the fire-grate they were all only 
| §-16ths in. thick ; indeed, about the middle of the length of the flue, 
| or at its weakest part, I found one plate which was only } in. thick; 
| and as the weakest place is the measure of the strength of. the 

whole boiler, the flue was very liitle stronger than if it had been 
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wholly composed of }in. plates, in which case I should only have 
considered it safe at a pressure of 20 Ib. to 25 lb. per square inch, 
because the strength of plates to resist compression is as the squares 
of the thickness of the metal—or a }in. plates is 2} times weaker 
than j in. I therefore consider the case to be clearly one of over 
pressure, arising from the mistaken idea of the strength of the 
plates ; coupled with the presence of one plate so very much weaker 
than the other portion of the flue. I may add, that since the 
accident I have tested my indicator, and found it, to be correct. 
I am therefore justitied in concluding that the pressure of 514 Ib. 
was the pressure in the boiler at the time the safety-valve was 
blowing-off. Cuarves H. Ho xt, 
Engineer to the Huddersfield Steam Boiler Association. 








EAST INDIAN IRO 


An important meeting was held in the Council Hall at Sheffield, 
on Saturday, 30th ult., for the discussion of various matters con- 
nected with the trade and prosperity of thetown. The meeting had 
been convened by members of the Chamber of Commerce, and was 
attended by a number of gentlemen intimately associated with the 
manufacturing interests of the district. Facilities for the develop- 
ment of Indian commerce being one of the subjects taken into con- 
sideration, as a natural consequence, tke iron of India was brought 
under especial notice. 

George Hadfield, Esq.—one of the recently elected members— 
having expressed a desire for further information respecting this 
valuable product, Mr. Jolin Brown, of the Atlas Works, intimated 
his readiness to explain to the meeting his views with reference to 
what he individually considered a very important item, namely, iron 
as produced in India. 

For some time past Indian iron had been in bad repute; not 
that he believed there was any cause as far as quality was con- 
cerned ; but because there had been a strong prejudice against any 
iron particularly connected with Shetlield steel purposes—being 
manufactured from any kind or description of pig iron whatever. 
He was delighted to know that the time had now arrived when that 
prejudice would be removed. ‘To a certain extent it had been re- 
moved already: and he thought, by diligence and perseverance, 
they would overcome all the difliculties with reference to the pro- 
duction of iron for steel purposes; and he believed that Indian 
iron would produce the best material for Sheflield use. 

Some time ago he was requested by an eminent engineer in Lon- 
don to give his attention to Indian pig iron, for the manufacture of 
railway springs. ‘This gentleman was deeply interested in Indian 








matters, stood very high in London, and manifested great interest 
with reference to Indian iron. Some experiments had been made | 
by him in connection with a house in Staffordshire, which failed | 
and disheartened him, He (Mr. Brown) gave his attention to the 
matter; he found difficulties to overcome at the commencement ; 
but by one experiment after another he was happy to say he had 
succeeded in demonstrating that iron, as produced for tile purposes 
from Indian pig, was superior to any other iron produced in this 
country; and he might go further and say, that it was proved to 
be superior to ordinary marks of Swedish iron for stecl purposes. 

The price had been very much against the introduction of the 
iron; but he was glad to say the East Indian lron Company would 
now sell it at a price which would pay them, and enable the manu- 
facturers of Shetlield to use it in large quantities. He had heard 
from a gentleman only yesterday, who had made a purché j 
something over a thousand tons of Indian pigs for the purpose of 
making them into railway tyres. At the present price—£6 10s. in 
London—they would use Indian iron in very large quantities. ‘The 
iron was adapted for various purposes, such as the making of 
railway springs, which in itself was a large item, and the quantity 
consumed in it would be very considerable ; but it was peculiarly 
adapted for many other purposes in connection with the steel trade 
of Shetlield. At his own establishment there had been some very 
severe tests with reference to the sustaining and lasting properties of 
Indian iron. One of the inspectors of a large railway had sub- 
mitted some springs to severe tests, his object being, if possible, to 
find the breaking point; but he gave the matter up in despair, and 
was not able to break the springs, though he tested them as near 
straight as possible. The Indian iron was less in price than Swedish 
iron, and there could be no doubt that ultimately it would be very 
extensively used in this country. ; ; 

The chairman, C. Atkinson, Esq., Mayor of Sheffield, further 
informed the meeting that he had the opportunity of making the 
first steel in the town from Indian iron. From that time, he added, 
Indian iron has slowly, but surely, been working its way; that it will 
go on, and that India will ultimately become one of the largest 
sources from which we shall draw our raw material, I feel perfectly 
convinced, 
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NEW WESTMINSTER BRIDGE. 


Tue rapidity with which New Westminster Bridge is being com- 
pleted is a standing protest against the inactivity displayed with the 
clockworks of the great tower which overlooks it, and where, though 
sixteen years and upwards of £20,000 have been expended on the 
clock and bells, the dials still make no sign. When we last noticed 
the progress of the bridge, only a few weeks ago, the whole range of 
iron arches was erected at Messrs. Cochrane’s works, at Battersea. 
Each arch was there built up almost as strongly as if intended for 
carrying trafic. The object gained by this erection was to ascertain 
in the best manner that each joint fitted, so that on being removed 
to the piers at Westminster nothing might remain to do but bolt 
them into their places as fast as delivered. While thus temporarily 
erected, also, each separate girder of an arch and each arch when 
entire were tested both as to their stiffness and freedom from any 
excessive or unusual vibration. Since this was done the arches 
have been unbolted and removed to their permanent site, where such 
progress has been made in getting them together that already three 
are almost entirely completed, and all the rest are rapidly advanc- | 
in The manner in which they are put together is sitaple and 
rapid in the extreme. On the stone abutments or piers are laid | 
what are termed bed-plates, masses of cast iron lattice- wors, which | 
the granite is cut out to receive, and on to which the plates are | 
firmly bolted. For the western half of the bridge seven plates are 
required on each pier, and to every plate a cast iron girder-rib of the 
arch is bolted. Each rib is made in sev en pieces, those at each end, 
where the vertical strain is greatest, being of cast-iron, the centre 
piece, or crown of the arch, which is exposed to constant percussion 
and vibration, being made of wrought iron boiler plate of suilicient 
strength to resist more than ten times the moving load which 
ordinarily daily tratlic is ever likely to put on it. When the 
bed-plate is fixed, the travelling crane lowers into it the first cast 
iron joint of one of the ribs which are to carry the arch. Directly 
this reaches its place it is bolted with massive screw nuts to the | 
plate, and by the time the screwing down is completed, a similar 
part of another rib is ready for tixing by its side. In this manner 
the seven basement joints of the ribs or girders are soon fixed, when, 
to prevent any lateral movement, diagonal girders of cast iron are 
bolted in crosswise between each rib, which are again further 
strengthened by straight cross girders of the most solid description 
between each arch at intervals of 3ft. apart. When the basement 
of the iron arch, so to speak, is thus completed, the travellers bring 
the next length of joints, which are secured to those already fixed in 
a similar manner, and so on with the third length. In this way, as 
the work is commenced at once on two piers, by the time the third 
joint is affixed to the ironwork on each, the arch (which is almost 
elliptical in form) is nearly complete, and to connect the two piers 
nothing remains but to lower the wrought iron ribs into their A sa 
between the cast iron ones, and the span is made perfect. As fast 
as each arch is completed, what are termed “buckle plates” are 
bolted over it. These consist of sheets of wrought iron, 6 ft. by 4 ft., 
and pressed into the form of a trough. These are secured with the 





























convex side uppermost, and over these, on a bed of hard rubbish, is 
placed the granite paving of the roadway. 

As we have said, already three arches are nearly completed, and 
the rest are advancing. That some of the latter may be fixed it 
has been found necessary to cut away several feet of the abutments 
of the old bridge, which projected too far to allow the iron ribs to 
be placed. This cutting away, however, is a work of considerable 
labour, inasmuch as the piers of the old bridge are built mostly of 
brick, faced with stone. The stones are got rid of easily enough, 
but the brickwork is as hard as adamant itself, and pick or crow- 
bar makes little impression. The bricks are either got out broken 
to powder, or else cut away as quarrymen work stone in solid masses, 
as intact as granite boulders. Thus cutting down the abutments has 
not the least effect on the stability of the bridge, which has literally 
settled into such a condition that it can go no further. The piers 
have found a natural foundation for themselves, and not the least 
subsidence has taken place for a long period. In fact, so carefully 
is the whole mass now shored up, that even if the foundations were 
much worse than they are, the bridge would still remain as it is. 
Not only have the defective arches been powerfully supported with 
timber, but between the foundations of the arches themselves and 
below low water-mark the divers have fixed beams of elm, so as to 
wedge each foundation beyond the chance of further decline. It 
would certainly relieve a good deal of anxiety on the part of the 
public if the same precautions were adopted with Blackfriars Bridge, 
which as far as regards instability and rapid settlement is, we believe, 
in even a worse condition than the long straggling obstacle which 
spans the river at Westminster. There is no doubt that while in 
its present condition Blackfriars Bridge may be easily and effectu- 
ally repaired by taking down the two centre defective arches, but if 
this is not done, and any accident does occur, not only would the 
two centre arches fall, but most of the others would very probably 
follow them. 

During the delay which has arisen in the delivery of the ironwork 
at Westminster, Mr. Page, the engineer, has been indefatigable in 
pushing forward the other works, so that as little as possible may 
remain to be accomplished when the first half is opened, and the old 
bridge has to be taken down. With this view, wherever the 
openings of the arches admitted of it, he has carried the eastern 
halves of the new piers through, and all are now finished except 
piers No. 5,4, and 1. As an abutment of the old bridge stands 
right in the way of No. 5 pier, nothing whatever can be done 
towards completing its eastern half till the old structure is removed. 
No. 4, however, is nearly completed, and will be so entirely in about 
three months more. This pier passes right under the scaffolding 
which supports the centre and most defective arch of all, and the 
supports had to be refixed in such a manner as to truss up the arch, 
and yet not interfere with the works of the pier below water. The 
greatest care and skill were requisite to effect this; but all the difti- 
culties were at last overcome by Mr. Page, and the pier is now com- 
plete, and by its solidity adds strength to the foundations of the old 
work. Almost the same obstacles had to be overcome in forming 
the eastern half of No. 4 pier, but over these, too, Mr. Page has 
triumphed in a similar manner. By this progress the works con- 
nected with the eastern half of the bridge are not only considerably 
advanced, but an enormous outlay will be saved in removing the old 
arches by making the piers serve as supports on which to rest the 
scaffoldings which will be necessary for that purpose. Certainly, as 
far as can be judged at present, there seems no reason why the whole 
structure should not be completed and the old one removed in 
twelve months from this date. The western half of the bridge will 
be ready for opening in September next, and the difliculties which 
will then remain to be overcome are as nothing compared with those 
which have already been surmounted.— Times. 


WATER GAS. 

Tue production of hydrogen gas by the decomposition of water is 
well known, but for illuminating purposes it is equally well known 
that the flame from pure hydrogen alone is worthless, though for 
heating stoves it has been successfully applied. When jets of lighted 
hydrogen are made to burn in a grate tilled with loose fragments of 
platinum foil, a very cheerful-looking fire is produced, and this is 
well-known to the public under the name of Bachhoffner’s Poly- 
technic fire, from its frequent exhibition afew years since at the 
Polytechnic Institution, by Dr. Bachhoffner. Hitherto the expense 
of producing hydrogen gas for heating purposes has prevented its 
being manufactured on a large scale. Many patents have, however, 
been taken out during the last few years, for producing hydrogen 
gas from water, and bringing it into combination with rich gases 
derived from oil, resin, tar, naphtha, Cannel coal, and other materials, 
yielding highly illuminating gases. Among those who have been 
working in this direction, and have taken out patents for effecting 
the purpose, may be named, Donovan, Louz, Manby, Val Marino, 
Radley, White, Croll, Webster, Barlow, Gore, &c. “The processes 
described by these gentlemen do not differ greatly, but almost the 
only one which appears to have been carried out practically on any 
tolerably large scale, is that of Mr. White, under whose patent 
several towns in the north, and factories in Lancashire, have been 
lighted with gas manufactured from water, combined with the gas 
from resin or Cannel coal. 

Some small works have been erected at St. Ives, on Mr. Webster's 
patent. Dr. Frankland, at Manchester, made a large number of ex- 
periments in reference to th is on works erected by Mr. White, at 
the mills of Messrs. Clark and Co., with a view to ascertaining its 
illuminating power and its cost as compared with that derived from 
coal, The result of these experiments was in favour of the water 
gas, both as to illuminating power and cost. Notwithstanding this, 
from some cause or other, its use has not extended. 

It is unnecessary now to say more in reference to this mode of 
utilising for illuminating purposes the hydrogen gas derived from 
water, as the object is now to call attention to a mode of producing 
hydrogen gas from the decomposition of water, rendering it applica- 
ble for iluminating purposes without combining it with the gases 
from resin, Cannel coal, and other substances. M. Gillard, some 
years since, turned his attention in this direction, and took out 














} patents for obtaining hydrogen from water, which he used both for 


heating and illuminating purposes, the light being produced by 
burning the hydrogen beneath a cap of platinum wire, which, thus 
heated to incandescence, gave a brilliant light. M. Gillard has since 
been engaged in perfecting his invention, and has lately taken out 
oe for his improvements. He has erected some small works at 
lighgate, where the process is now carried out, and some of the 
yublic lamps in the neighbourhood are lighted on this principle. 
Phe method adopted at the works is as follows :—Steam from a boiler 
is carried through pipes, in which it becomes superheated, whence it 
s carried into iron 0D retorts, and dispersed over layers of incandes- 
cent charcoal by means of a number of small oritices in tubes running 
through the length of the retorts. The object is to disperse this 
superheated steam in as finely divided a state as possible over the 
heated charcoal. The gas thus produced, after passing the hydraulic 
main, is conducted through the condensers into a lesser ‘puritier, 
where it becomes deprived of its carbonic acid, and enters the gas 
holder for distribution as nearly pure hydrogen. In this state it 
may be used for heating purposes, but for illumination the gas is 
made to pass through an argand burner, with more numerous and 
smaller holes than are ordinarily used for other gas. This burner is 
surmounted by a cage or net-work of moderately fine platinum wire, 
fitted to it in such a manner as to stand a little above the dull flame 
of the hydrogen. This cage of platinum, as soon as the gas is lighted, 
is converted into a cylinder of intense white light over the surface of 
the platinum. The light is stated to be perfectly pure, and from the 
nature of the arrangement is necessarily steady. The inventor 
states that the gas can be manufactured ‘at a less price than that 
from coal, and the small amount of platinum used for the burner 
adds but little to its cost. The city of Narbonne is lighted with this 
gas, and M. Gillard is under contract for three years to supply the 
public lights there, about five hundred in number.—Society of Arts 
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Grants of Provisional Protection for Six Months. 

911. Davip Doig, Manchester, ‘‘ Improvements in the construction of gas 
lamps.”—A communication from William Gilbert Ginty, Rio de Janeiro 
Brazil.— Petition recorded 12th April, 1859. ’ 

967. Joze Luis, Welbeck-street, Cavendish-square, London, *‘ An improved 
machine for raising water.”—A communication from M. Dupré, Rue 
Mogador, Paris. 

969. WitLiaM Prosser, Dorset-place, Dorset-square, Middlesex, “ Improve- 
ments in apparatus employed in the production of light.” 

971. Joun Wuitaker, Bedford Mill Ironworks, Leigh, Lancashire, “ Im. 
provements in mowing machines.” 

973. Marc ANTOINE FRANCOIS MENNONS, Rue de |’Echiquier, Paris, “An 
improved disinfecting compound.”—A communication from W. E. Lynen, 
Marseilles, France. 

975. JoseruH Izov, High-street, Hoxton, Middlesex, “A safety cigar, 
vesuvian, or fusee box or case.” 

977. Joun Freer, Rothley, Leicester, “Improvements in machines for 
planting grain and seed, and an improved seed feeder and meter for plant- 
ing machines.” 

979. ALEXANDER DaLryMpLe, Sheffield, Yorkshire, ‘‘ Improvements in the 
mode of covering crinoline, and in machines used in connection there- 
with.” 

931. FreDERICK EpwArps and WILLIAM Epwakrps, Coventry, “ Improve- 
ments in looms for weaving ribbons and other like goods.” 

933. James BoypELL, Gloucester-crescent, Regent’s Park, ‘* Improvements 
in the apparatus applied to the wheels of locomotive, traction, and other 
carriages to facilitate the draught.”— Petitions recorded sth April, 1859. 

985. Perer REYNOLDS and JAMES ReyNOLDs, Belfast, Antrim, Lreland, ** Im- 
provements in machinery or apparatus for hackling flax and other fibrous 
materials.” 

987. Isaac Dutrox, Tipton, Staffordshire, Rornert Martin and THomas 
PuILLips, Dudley, Worcestershire, ‘‘ New or improved machinery for pre- 
venting accidents in coal or other mines, by the drawing of skips or cages 
over their pulleys.” ; 

989. OLivER MacGes, Bourton, Dorsetshire, ‘‘ Improvements in cheese 
presses.” 

991. ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for weaving seamless bags or other articles with hemispherical or 
regular or irregular ends or forms.”—A communication from John Pender, 

J.§8.—Petitions recorded 19th April, 1859. 

993. Jon Wortoy, Birmingham, Warwickshire, ‘‘An improvement or im- 
provements in raising or shaping metals.” 

995. ALEXANDER WILLIAM WILLIAMSON, University College, London, “ Im- 
provements in obtaining extracts from the liquorice root.”—Letitions re- 
corded 20th April, ’ 

999. ANDRE FxsLix Vanuubst, Brussels, ‘‘An improved kiln for drying 
malt,” 

1001. Tuomas Dawson and Joun Avery, Essex-street, London, ‘‘ Improve- 
meuts in pen s, Watch seals and keys, toothpicks, and other like 
articles of jewellery, lockets, penknife handles, porte-monnaies, and other 
like articles.” i 

1003. JouN Avison, Hainault Forest, Essex, ‘‘ An improved instrument for 
extirpating thistles, docks, and other deep-rooted weeds.” ; 

1005. Davip AuLD, Glasgow, Lanarkshire, N.B. “ Improvements in ma- 
chinery or apparatus for supplying steam boilers with water.’ 

1007. Epwin Lewruwaitz, Halifax, and George AMBLER, Queenshead, 
Yorkshire, ‘* Improvements in clocks, watches, chronometers, and other 
time-keepers.” : P 

1009. GrorGg Rowerts and Joun Brivees, Ponsonby-place, Vauxhall Bridge- 
road, Middlesex, *‘ Improvements in the manufacture of candles,” 

1011. Joux HENRY PepreR, Morton House, Kilburn Priory, Middlesex, 
“Improvements in apparatus for showing stereoscopic pictures.” —#eti- 





































tions recorded 21st Apri, 1859. ; ae 
1013. Rosert Gray, Sheffield, Yorkshire, ‘ Improvements in crinoline 
skirts.”—A communication from Jonathan Hobson, New York, U.S. 
1015. Joux Epwarps, Aldermanbury, London, ‘ Improvements in the 
manufacture of buttons.” - 
1017. JAMES GILLIES, Glasgow, Lanarkshire, N.B., “ Improvements in 
branding or marking wood for casks, barrels, and other purposes. ’ 
1019. WinLiaM Dicks and WILLIAM HorweE.t, Leicester, ** Improvements in 
machinery for making screws, and applying them in fixing the soles of 
boots and shoes.” 
10Z1. PIERRE FRANcoIs MuTeL and Lucien HeNRi BLANCHARD, Paris, ‘‘ Im- 
provements in gas-burners.” ' ; : 
1023. WILLIAM Gipson, St. Leonards-road, Middlesex, ,“* Improvements in 
steering apparatus.” ; 
1025. JOHN MARSHALL, jun., Selby, Yorkshire, 
and depurating fluids.” i : Pg 
1027. FREDERICK COLWELL Maautre, Stamford, Lincolnshire, ** Certain im- 
provements in the utilisation of sewage manure.”—Pdilious recorded 23rd 
Apri, 1859. . : 
1029. Witu1amM Poo. BaLrern and Murpocn M‘Kay, | Hammersmith, 
Middlesex, ‘‘ The manufacture of sweet-figged soft soap. . foe 
1031. GEoRGE Wakb, Blackburn, Lancashire, ** Improvements In machinery 
or apparatus for making healds,.” ‘ r ; ms 
1033. TuoMas ALDRIDGE WEsToN, King’s Norton, Worcestershire, “‘ A new 
and improved pulley.” : P 
5. JAMES HobMes, Street, Somersetshire, “‘ Improvements In applying 
eyelet holes to boots and shoes and in binding boots and shoes. ? 
1037. Evwarp Humrurys, Deptford, “ Improvements in steerit apparatus. 
1039. Henry Cotumbus Hurky, Wolverhampton, Staffordshire, * Improved 
means of and apparatus for obtaining motive power.” , F ; 
1041, SAMUEL LAWRENCE TayLor, Cotton End, Bedfordshire, ** Improve- 
ments 1 agricultural implements in obtaining motive power for actuating 
such implements, and in apparatus connected with the application of 
steam power.”—Petitions recorded 25th Api il, 1859. 4 
1043. HERBERT ALLMAN, Mornington-place, _Hamstead-road, Lon on, 
“Certain improvements in the construction of W indow-blind mountings, 
and in apparatus connected therewith.” p oe 
1045. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements 
in the manufacture of nitric acid, and its application for the production of 
artificial nitrous or nitric salts.”—A communication from Mdme. Lefebvre, 
Paris. : ; . 
1047. WintiaAM Marsuaut, Leith Walk, Midlothian, N.B., ** Improvements 
in steam enyines.” 
1049, RicuaRD ARCHIBALD BRroomad n, 
in steam boilers.” —A communication from Theodore Nicolas 


ouis Albert le Bleu, Paris. . 
see. Bm HENRY JOHNSON, Lincoln’s-inn-fields, London, «Improvements 
in machinery or apparatus for grinding and polishing knives and — 
articles of cutlery and tools."—A communication from James Doc Be, 
Waterford, Saratoga, New York, U.S.—BPetitions recorded 26th April, 1899. 
1053. George PEAKSON, Bugbrook, Weedon, Reatangeaes, ** Improve- 
nents in apparatus for cutting and shaping trenails.” 

1055. Huxay Rn HARDSON FANSHAWE, ol Kent-road, Surrey, “* Improved 
apparatus or mechanism for drawing-off, filtering, and gauging — m 
butts, barrels, casks, and such like vessels, preserving the contents from 
deterioration from contact with atmospheric air. 

1057. JAMES RANDALL Situ, Glasgow, Lanarkshire, 

in vbtaining motive power.” 

Hamp, Harrow-road, Middlesex, 





« Improvements in filtering 




















Fleet-street, London, “ Improvements 
Meynier and 












N.B., ‘* Improvements 





“Certain improvements in 


“Improvements in gas 





regulators,” ‘ “ . 
1063. Tuomas GAUNTLEY, sen., High Pavement, Nottingham, ——- 
ments in the manufacture of fringes.”—Vetctions recorded 24% Apru, 1de: 





Inventions protected for Six Months by the Deposit oi a Complete 
Specification. 

Winuiam M‘Ixryre CRANSTON, New Broad-street, London, ‘* A grass- 

ting machine.”—A communication from Walter Abbot Wood, Hoosick 


Rensselaer, New York, U.S.—Deposited and recorded 29th Apru, 








1859. 
1110. JepEDIAH Morse, Massachusetts, U.S., ‘ 
wess.”"— Deposited aud recorded 3rd May, 18% 
1111. LymaN REED BLAKE, Massachusetts, U.S., 
proved machine for sewing a sole on a boot or shoe.” — Deposited ai 
corded 3rd May, 1859. 
Patents on which the Stamp Duty of £50 has been Paid. 
1057. WituiamM BuLMER and Isaac Suaxr, Middlesboro’, Yorkshire.—Dated 
5th May, 1856. 
1068. RicuarkD ARCHIBALD BrooMaN, Fieet-street, London.—Dated 6th May, 





An improved power printing 









“A new and useful or im- 


ure 





1856, 
1071. Wituram Josern Curtis, Sebbon-street, Islington.—Dated 7th May, 
1856. 
1102. Ricuarp ARCHIBALD BRooMAN, Fleet-street, London.—Dated 9th May, 
1556. 5 
1088. ALFRED VincENT Newroy, Chancery-lane, London.—A communication. 
—Daied 8th May, 1506. 
1287. ALFRED WaTsON and ALrRED Hawuys WintiaMs, Cornhill, Loudon. 





—Dated 3ist May, 1856. 
1113. BaRTHOLOMEW BENiowskKI, Bow-street, Covent-garden, London.— 
Dated 10th May, 1856 . 
-_. Lovis GUILLAUME PERREAUX, Rue M. le Prince, Paris.—Dated 8th 
ay, 1856. 
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1095. Frerpivanp Ports, Birmingham, and Tuomas VANN, Cheapside, 
Birmingham.—Dated 9th May, 1856. 

1099. WiLL1aM BasrorD, Talbot-road, Kentish Town, Middlesex.—Dated 9th 
May, 1856. 


1101. GzoreE Simpson, Leather-lane, London.—Dated 9th May, 1856. 





Erratum. 
For No. “154” read No, “144.” 





Notices to Proceed. 

9962. FREDERICK WILLIAM TURNER, Foxhole Colliery, Swansea, Glamorgan- 

shire, ‘‘Improvements in steam engines, condensers, and steam boilers, 
and in promoting combustion in the furnaces of the same.”—Petition re- 
corded 27th December, 1858. 

2989. RicuARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in washing and drying machinery and apparatuses.”—A communication 
from 8. Charles, Paris. 

2990. RICHARD ARCHIBALD BroomAn, Fleet-street, London, “ Improvements 
in revolving fire-arms.”—A communication from L. F. Devisme, Paris. 
2991. RicHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in machines for embroidering.”—A communication from B. G. Dutel, 
St. Quentin, France. | 

2992. RICHARD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ Improvements 
in machinery for splitting or dividing hides, skins, leather, and other like | 
materials.” -A communication from F, Martin, Paris.—Petitions recorded 
30th December, 1858. 

3001. MattuEw Diesy Wyatt, Guildford-street, Russell-square, London, 
“‘Improvements in tiles and tessaree and other wall coverit and in the 
means of securing the same to walls and buildings. Petition recorded 31st 
December, 1858. 

1. Joun TaLBor Pitman, Gracechurch-street, London, ‘‘ An improved mode 
of making and fitting bungs to casks and other vessels.”—A communica- 
tion. 

$. ALBAN ANDERSON, Lancaster, Fairfield, Ohio, U.S., ‘‘ An improvement in | 
governors for machiner ’ 

4. Benoit Joseru Gosteav, Rue St. Appoline, Paris, ‘‘ An improved grid- 
iron, which may form a complete cooking-apparatus.” 

5. Josep EvGENE Dnovot, Kue St. Appoline, Paris, “* Improvements in 
bakers’ ovens.” 

12. Pierre EMMANUEL GvuERINOT, Boulevart de Strasbourg, Paris, “ Im- | 
provements in the application of an apparatus to railway locomotives, 
wagons, and carriages, for the purpose of lessening the effect of concus- | 
sion in the event of collision.” | 

17. James Harris, Hanwell, Middlesex, ‘‘ Improvements in apparatuses for | 

| 
| 



























| 
| 
| 








regulating the pressure and flow of steam, water, and other fluids.” 

19. GEORGE SKINNER, Stockton-on-Tees, Durham, and Joun WHaLLEy, 

South Stockton-on-Tees, Yorkshire, ‘* Improvements in the manufacture 
of ornamental and other tiles, and other similar articles.” j 

22, ALEXANDRE Lovis Leveque, Paris, ‘‘An improved apparatus for 
subduing or stopping run-away or restive horses.” - | 

23. Joseru Bonp Morean, Liverpool, Lancashire, ‘‘ Improvements in pro- | 
pelling navigable vessels.” — Petitions recorded Ist January, 1859. j 

24. Jozé Luis, Welbeck-street, Cavendish-square, London, ** New economical | 
candles.”—A communication from Adolphe Michaut, Montpelier, France. | 

30. Jacop FurnivaL, Leamington, Warwickshire, Tuomas FURNIVAL, | 
Cobridge, Joun Derpysuire, Longton, and Fxancis Joseri Emery, | 
Burslem, Staffordshire, ‘‘ Improvements in apparatus for supporting 
articles of china and earthenware in kilns and ovens.” —/etitious recorded 
3rd January, 1859. ; 

33. Joun Barnett Joyce, Bradford, Yorkshire, ‘* Improvements in means, | 
machinery, or apparatus applicable to wool combing.” ; | 

34. WiLLIAM Hoop, Upper Thames-street, London, ‘ Improvements in racks | 
and water cisterns for stables.” ' 

35. ALFRED BepBorovent, Southampton, ‘‘ An improved chimney cowl and 
ventilator.” — Petitions vecorded 4th January, 1859. 

39. James Howarb, Bedford, “An improved construction of lever-neck | 
plough.” 

40. Ropert RuMNEY and WILLIAM STEVENSON MACDONALD, Manchester, | 
“Improvements in printing and dyeing woven fabrics, and yarns or | 
threads.” —Petitions recorded 5th January, 1859. ; | 

51, WiLtiAmM Spence, Chancery 1e, London, “ Improvements in the mode 
of taking photographic pictures on wood.”—A communication from 
Charles B. Boyle, U.S.—Petition recorded 7th January, 1859. Li 

60. Henry Hakpen, Dundalk, Louth, Ireland, “ Improvements in fire-bars 
for steam boiler and other furnaces.” — Petition recorded Sth January, 1859. 

100. Rosert Musuer, Coleford, Gloucestershire, “A new or improved 
metallic alloy.” 

101. Rosert Musner, Coleford, Gloucestershire, ‘‘ An improvement or imn- 
provements in the manufacture of cast steel.”—/etitions recorded 12th 
January, 1859. 

121. Tuomas Sampson, Calle Cartaiios, Barcelona, Spain, “ Improvements 
in apparatus for feeding steam boilers with water.”—J/etilion recorded 13th 
January, 1859. 

132. Rogert Musuet, Coleford, Gloucestershire, “ Improvements in the 
manufacture of cast steel.” 

134. Rozert Musuet, Coleford, Gloucestershir 
provements in the manufacture of cast steel, 

January, 1859. 

141. Wituiam Epwaap Newton, Chancery-lane, London, ‘‘ An improvement 
in sewing machines,”—A communication from Elias Howe, jun., Brooklyn, | 
J.8.—Petition recorded 17 

234. WintiamM Epwarp Newton, Chancery-lane, 
in life preserving vests..—A communication from T. 
Petition recorded 2th Janvary, 1859. . 

253. Wituiam Crowruer, Leeds, Yorkshire, ‘‘ Improvements in 
manufacture of prussiates of potash, or soda, and in recovering a useful 
material therefrom.”—Pelition recorded 27th Jawuary, 1859. 

310. Henry CoNSTANTINE JENNINGS, Great Tower-street, London, * Improve- 
ments in the manufacture of paper and artificial parchment, and of 
gelatine, applicable to the sizeing of the same, and other purposes.”— 

“tition recorded 3rd January, 185%. 

332. NATHANIEL GREENHALGH, WILLIAM SHAW, and JAMES MALLISON, jun., 
Bolton, Lancashire, ‘‘ Certain improvements in the treatment and pre- 
paration of yarns or threads previously to dyeing.” — Petition recorded 5th 
February, 1859 

443. Henry Youne Darracortt Scort, Brompton Barr 
“ An improvement in the manufacture of cement.”— 
February, 1859. 

594. WiLLIAM GossaGEe, Widnes, Lancashire, ‘ improvements in the treat- | 
ment of certain ores of copper for the extraction of metals therefrom,”— | 

| 
| 
| 
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London, “‘ An improvement 
A. Delano, U.8.— 
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s, Chatham, Kent, | 
tition recorded 17th | 








Petition recorded Tih March, 18 

715. Grorar GreeG, Sheffield, Yorkshire, “ Improvements in currying or 
manufacturing leather.”— Petition recorded 21st March, 1859. 

939. EBENEZER Parrringe, Stourbridge, Worcestershire, “‘ An improvement 
in the manufacture of ‘ pipe’ boxes for cart and wagon axles,” — Pet 

recorded 14th April, 1359, 

51 UN Sipevorrom, Broadbottom, near Mottram, Cheshire, ‘ Improve- 
ments in the construction of tubes and partial tubes, and in machinery or 
apparatus for placing them on the spindles of machines used in spinning, 
doubling, winding, and warping, also improvements in machinery for | 
making such tubes and partial tubes.”— Petition recorded 16th April, 1859. 

988. ALEXANDER WILLIAM WILLIAMSON, University College, London, ‘ Im- | 
provements in making extracts from liquorice root.”—/elition recorded | 
19th April, 1859. 

997. Lucius PuELPs Porter, New York, U.S., “Improvements in knitting | 

machinery.”—A communication from Joseph R. Kilbourn and Edward E, 

Kilbourn, Norfolk, Litchfield, Connecticut,—/etitio: 
1859. 

1005. Davin AvLp, Glasgow, Lanarkshire, N.B., “Improvements in ma- 
chinery or apparatus for supplying steam boilers with water.” 

1009. Gorge ROBERTS and JouN Bripces, Ponsonby-place, Vauxhall Bridge- 
road, London, ‘‘ Improvements in the manufacture of candles.” —Petition: 
recorded 21st April, 1859 

1017. James Guuiks, Glasgow 
branding or marking wood for , barrels, and other purposes.’ 

1023. WitLIAM Ginsox, St. Leonard’s-road, Middlesex, “* Improvements in 
steering apparatus.” — Petitions :ecorded 23rd Apru, 1859. 

1047. WiLLIAM MaRsuaLL, Leith Walk, Midlothian, N.B., “ Improvements 
in steam engines.”— Petition recorded 26th April, 1859. 

1057. James RanpaL Smirn, Glasgow, Lanarkshire, N.B., ‘“ Improvements 
in obtaining motive power.”— Petition recorded 27th April, 1859. 

1057. Wituiam M‘Intyxe Cranston, New Broad-street, London, “ A grass- 
cutting machine.”—A communication from Walter Abbot Wood, Hoosick 
Falls, Rensselaer, New York, U.S.—Petition recorded 20th April, 1859. 

1110. JEDEDIAH MoksE, Massachusetts, U.S., ‘‘ An improved power printing 

eS. 
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Lanarkshire, N.B., ‘“‘ Improvements in 
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press 

1111. Lyman Reep BLAKE, Massachusetts, U.S., “‘ A new and useful or im- 
proved machine for sewing a sole on a boot or shoe,.”— Petitions reco: 
3rd May, 1859. 


dee 


. And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Odice of the Commis- 
Sloners, within twenty-one days after the date of the Gazete (and of the 
Journal) in which this notice is issued. 








List of Specifications published during the week ending 

7th May, 1859. 
3 2171, 3d. 5; 2172, Is. 5d.; 2174, 1s. 5d.; 2177, 7d. ; 
2181, 1s, 4d. ; 2183, 1s, 3d. ; 2185, 3d. ; 2187, 7d. ; 2183, 





1499, 4d. ; 2013, 3d. 
2178, 3d.; 2180, 3d. ; 








8d.; 2190, 7d.; 2191, 3d.; 2192, 5d. 
2196, 10d.; 2197, 3d. ; 
d.; 2203, 3d.; 22 


3d. ; 2189 


2193, 3d. ; 2194, 1s, 4d.; 
: 2200, 6d. ; 2201, 
2207, 10d, ; 









2 .} 2209, Od. ; 2210, 7d. ; 2211, Sd. ; 2212, 11d. ; 2214, Sd. ; 2220, 3d. ; 
2221. 5d. ; 2227, 8d. ; 2232, Sd.; 2234, Is. 4d. ; 2283, 7d. ; 2240, 6d. ; 224: 
8d. 


; 2776, 11d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 58. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





CLass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 


7. B. GoopreLuow, Hyde, Cheshire, “* Steam engines.” —Dated 27th October, 
1858 

This invention is particularly applicable to horizontal condensing 
engines, and it consists in placing the air-pump between the cylinder 


| and the crank, and in attaching the air-pump piston to the piston rod 


of the cylinder. When the improvements are applied to compound 


} engines the air-pump may be worked slower than the piston of the high 


pressure engine, by connecting the piston rods of the high pressure and low 
pressure cylinders to cranks of unequal lengths fixed to the same crank 
shaft ; that is to say, the high pressure cylinder is connected to a longer 
crank than the low pressure cylinder, to which latter the air-pump, bucket, 
or piston is fixed. By this arrangement the speed of the air-pump bucket is 
reduced, and all the parts are easily got to for oiling, packing, and 
repairing. The valves between the air-pump and condenser are also more 
conveniently placed than in horizontal engines of the usual construction. 
When the improvements are applied to beam engines the high pressure 
evlinder is connected to the beam at a greater distance from its fulcrum than 
the low pressure cylinder. 

390. J. BLEAKLEY, Accrington, “ Boilers, flue 

same.” —Dated 27th October, 1853. 

This invention consists in arranging a number of shells or boilers inserted 
inside each other in a telescope form, each one being several inches smaller 
in diameter than the one into which it is inserted, and rests on supports 
fixed for the purpos’, leaving a sufficient cavity or flue for the flame or 
heat to traverse. The inventor places arches or tiles in the combustion 





, and the methods of sixing tee 





| chamber for the purpose of igniting the smoke, so as to consume it, or 


cause it to pass in a flame through the flues, which can be fixed either in the 
line of the flues, or at right angles with them.—Not proceeded with. 

. J. Kinsey, Brighto 
1858. 

This invention consists in a novel arrangement and combination of the 
plunger and barrel of a pump with a piston and piston rod of the motive 
power engine, by which a direct pumping action is effected, a simpler and 
stronger arrangement. of working parts connected with the cylinder piston 
and piston rod ur is enabled to be made, and a reduction in the number 
of parts and we surfaces requiri attention and adjustment, and by 
which also considerable economy in the first cost, as well as in the wear and 
tear, is effected in engines so fitted. The patentee claims, First, the 
employment of a fixed piston bar and hollow piston rod as a substitute for 
the ordinary cross-head guide-block and guide-bar arrangements and other 
similar or equivalent arrangement heretofore in use. Secondly, the com- 
bination of a pump arranged and worked as described, 

. T. ALmonp, Paddington, ‘* Furnaces.”—Dated 27th October 

According to this invention the patentee places a partition or diaphragm 
in the fire-box or furnace-chamber, which partially divides the front part 
from the part next the tubes. In locomotive boilers this partition is formed 
of a water-space having through holes or smoke-channels, space and passage 
being provided from the fire over the top, and it may be also underneath 
this partition. He prefers to place this partition at an incline, so as to be 
nearly in a line with the angles of the fire-box. On the side of this par- 
tition next the tubes he places a number of hollow fire-tubes, which lie with 
the hollow side against the water partition, and being made in short lengths 
are placed one above the other to form continuous channels from the lower 
to the upper part of the partition. These channels receive and conduct the 
products of combustion passing below the partition and through the tubes 
or passages in it before-mentioned. A series of such inclined channels are 
formed throughout the breadth of the fire-box, so as to receive the 
products of combustion all the way across. Immediately on these fire-clay 
flues or channels is laid a second series of tubes of like construction, which 
form also a series of channels abutting and resting against the flue-channels. 
These latter are for the passage of air admitted from the exterior through 
the fire-pox at a point under the body of the boiler, or at other suitable 
position. The air inlets are furnished with slides or regulators to regulate 
the supply of air admitted. The air in passing up through the fire-tile 
channels becomes heated, and is emitted into the fire-box in close proximity 
to the products of combustion passing up through the channels before- 
mentioned, or over the partition with which it mingles, thereby causing the 
combustion of the smoke. Cold air may be otherwise admitted to the fire- 
box if necessary. In some cases, fire-boxes have water partitions, which, if 


2392. , ** Steam engines and pumps.” —Dated 27th October, 














1858. 








| necessary, are placed nearer the fire door, and the partition and other parts 


are introduced behind such ordinary partition ; but he prefers to dispense 
with such ordinary partitions altogether, 
2463. J. Wesrerny, Upper Aspley, Huddersfield, ‘* Application of steam 
vessels filled with oil, tallow, or other materials for lubricating the eylinde 
of steam engines of high or low pressure.”—Dated 28th October, 1858. 
This invention consists in the application or introduction of steam from 
the steam-chest or valve-box, or from the steam-pipe or boiler, into the 
grease-cup or vessel attached to the cylinder, and containing the lubricating 
matter, above the surface of the said lubricating matter or material, And 
the object and effect of this application is that the steam, being of a higher 
temperature than in the cylinder, and, consequently, of a greater pressure, 
will force the lubricating material into the cylinder, whatever the pressure 
of the steam may be therein. 


to 








Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, HC. 

2416. W. E, Newron, Chencery-lane, 

way carriages.”—A communication.—Dated 2th October, 

The object of this invention is to enable the wheels of railway carriages 
to turn independently, and the invention consists in attaching the wheel to 
its axle by means of an auxiliary hub, a certain groove, and certain seg- 
ments connected with the wheel, reference to the drawings being essential 
to a detailed description of these parts. 

2418. J. Wrieut, Bridge-street, Blackfriars, *‘ Machinery to be used as a new 

motive propelling por v."—A comnaunication.—Dated 29th October, 1858. 

The inventor employs a cylinder with one closed end and a piston. The 
portion of the cylinder between the closed end and the piston is exhausted 
of the air, so as to form a vacuum; this is effected in the first instance, 
either by means of steam which is afterwards condensed, or by means of the 
valve in the cover or the piston ; upon force being applied to the piston it is 
urged towards the open end of the cylinder in opposition to the resistance 
of the medium filling that end, which will be either water or air, as the 
apparatus is used to propel a ship or a land carriage, the reaction offered by 
such resistance constituting a force which impels the vessel or machine in 
the direction of the reacting force that is opposite to the motion of the 
piston. 

2427. E.T. Hvuenes, Chancery-lane, “‘ Apparatus to prev 

—A communication.— Dated 30th October, 1858 

This invention consists in placing near the crossings of the line certain 
projections which act upon a powerful striking or signal apparatus attached 
to the locomotive or guard's van. 

2428. F. Wrictey, Manchester, “‘ Self-acting safety coupling for railway and 

other purposes.” —Dated 1st Novenher, 1858. 

This invention consists in a combination of joint links and pins, so arranged 
as to form a complete self-acting coupling for railway carriages, trucks, 
rolling stock, and other purposes, The combined parts may be described as 
consisting of two threefold joints, with their links, joints, &c., each joint 
moving on its own centre pin. These joints are attached to the ends of the 
draw bars of any two railway carriages or trucks intended to be coupled, 
and may be further described as consisting of, First, the outside joint or 
jaw attached to and forming part of the draw bar; Second, an internal 
double joint or pin link ; and, Third, the centre or coupling link, the whole 
being so arranged that when so placed in position, and the carriages or trucks 
brought together in the usual way, the act of coupling is accomplished, 
thereby entirely doing away with the necessity for a man to place himself 
between the carriages to couple them as is at present needful, and conse 
quently removing the cause whereby so many lives have been lost in per- 
forming the said operation. 

2433. J. Caniss, York, “ Safety switch-box and gear.”—Dated 1st November, 

1858 

This invention consists in constructing a switch-box, so that the lever is 
made to lie in a horizontal position within the cover of the box, and 
parallel to the line of rails, by which means accidents arising from the levers 
standing up are prevented. 
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** Attaching wheels to the axles of rail- 
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nt railway accidents.” 
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Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2400. D. VaRuEy, Over Darwen, Lancashire, ** Picker for looms,” —Dated 28th 

October, 1858. 

The inventor makes a metal frame with a slot for the picker-stick to 
work in, as in the ordinary picker ; and in the vertical part of the frame he 
makes another slot or hole, by which he fastens a piece of buffalo hide or 
other suitable substance by means of a screw or other fastener, so that the 
said buffalo hide or other material can be easily taken off, turned upside 
down, or replaced with another piece, the framework remaing good, and 
capable of wearing out many pieces of buffalo or picking material. He also 
makes two holes in the said metal frame, through which the spindle passes. 
— Not proceeded with 
2404. Or Pootry, Munchester, “ Carding engines and other machines Jor pre- 

parvag cotton and other fibrous materials.” —Dated 28th October, 1858. 

This invention relates, First, to those carding engines in which workers 
and clearing rollers are employed, and it consists in an improved mode of 
making and applying covers to the bearings of such rollers, these covers 
being attached to the main cover of the rollers. The Second part of the 
invention consists in fixing rods above the line of carding engines, and in 
suspending hooks to the said rods for holding up the covers of the workers 
and clearers, The Third part of the invention relates to the drawing rollers 
of carding engines, drawing frames, and other machines used in preparing 
cotton and other fibrous materials, and it consists in applying to the top 
rollers of such machines revolving clearers, furnished with 2 friction appa- 

ratus to retard their rotary motion, The last part of the invention consists 
of a machine for unwinding the last layer of rovings from the bobbins or 
spools of roving or slubbing frames, It has hitherto been customary to re- 
move this last layer by cutting or unwinding by hand; the former method 
injures the bobbin or spool, and the latter causes a waste of time. By 
placing the bobbin or spool, from which the layer of rovings is to be un- 
wound, between two rollers which are nearly in contact, and which are 
made to revolve rapidly, the roving is unwound 
2406. A. Heywoop, Manchester, “‘ Apparatus for suspending paper and 
woven fabrics to be dried.” —A communication.— Dated 28th October, 1858. 

When the paper or fabric leaves the grounding, staining, or other 
machine, it is taken over a revolving roller, which guides it to a pair of 
diagonal endless staps, furnished with hooks, pegs, or projections, to carry 
forward the lags or rods, over which the paper or fabric passes. These lags 
or rods, with the paper or fabric suspended in loops from them, are 
deposited by the diagonal endless straps on to a pair of endless belts or 
ropes, Which move horizontally, and gradually convey the loops of paper or 
fabric along the drying or other chamber in which they are suspended, 
The lags or rods over which the paper or fabric passes are selected from a 
suitable receptacle by a pair of hooks attached to the diagonal straps above 
referred to, or by any other suitable mechanism. In some cases inter- 
mediate endless belts or ropes may be used to convey the lags or rods from 
the diagonal straps to the horizontal endless belts or ropes. By this means 
the paper or fabric is carried away from the machine, and it is suspended in 
the room where it is dried, thereby effecting a considerable saving in 
labour, 

2408. B. Fosrer, Denholue, near Bradford, 
paratus sor spinning and dowbling wool, alpaca, dc.” —Datec 
1858, 

This invention consists in the application for the above purpose of a 
cap or bell, piaced upon the upper end of a spindle, for conveying the 
material to a rotary bobbin, which rises and falls within the said cap or bell, 
the arrangement being similar to one now employed for spinning, and 
known in the worsted trade as the cap spindle, and also known as the 
Dauforth throstie. The invention also relates to the wharves for such 
bobbins as aforesaid, and consists in forming one of the flanges thereof 
larger than the other, so asto enable the attendant to stop it by applying a 
knee ; or the same thing may be accomplished by enlarging the diameter of 
both flanges so that they shall extend beyond the bobbin, 

2423. J. Morris, Broughton, 
Dated 2th October, 1858. 

This invention consists in substituting for this hammering or swaging 
process a drawing process, by which the fitting of the interior bore of the 
rollers or cylinders to fac-similes of the printer’s mandrils is rapidly, evenly, 
and completely effected, and with great economy of labour. The processes 
of manufacture in preparing rollers or cylinders, both before and after the 
fitting process hereinbefore referred to, may be the same as those in 
ordinary use, as the improvements refer only to this fitting process in the 
manufacture of rollers or cylinders for printing fabrics, The patentee 
accomplishes the object of his invention by two modes of drawing—First, 

by having the interior bore of the roller or cylinder left smaller than that 
part of the mandril upon which it is to be fitted (the mandrils are generally 
made taper), and elongating the roller or cylinder on the mandril by the 
drawing process till it covers that part upon which it is to fit; Secondly, 
by having the interior bore of the roller or cylinder left larger than that 
part of the mandril upon which it is to fit, and closing in the roller or 
cylinder by the drawing process till it fits accurately upon the mandril, 
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and P, Smitu, Keighley, “ Ap- 
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Salford, “ Cylinders for printing fabrics." 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Sc. 
2420. R. W. Cuiannurr, Bow, aud T. Ouiver, Hatjleld, “ Agricultural appa- 
ratuses.”"—Dated 20th October, 1858. 

This relates in part to aformer invention for which the patentees obtained 
letters patent, dated June 1, 1858, and the present improvements consist, 
Fi in dispensing with the arrangement of outside frame, and of three, 
tour, or more wheels described in their former specification, and employing 
two wheels at the middle of the plough, and, where necessary, one at each 
end also, in place of the said three, four, or more wheels. The two wheels 
now employed are connected by suitable rods, and are provided with steering 
levers extending towards the seats (which are placed as before) in such 
manner that both wheels are turned simultaneously by either of the steering 
levers, which the ploughman, when seated, can reach conveniently, The 
sets of ploughs are balanced in a similar manner to that adopted in their 
former invention, and are raised and lowered also as before. Where racks 
are used the rack boxes are supported by the axles of the wheels, and are 
provided below with set screws, to adjust the depth to which it is 
desired to lower the ploughs, which ploughs are so arranged to 
throw the earth to the right or to the left at pleasure. The inv 
consists, Secondly, in employing a sceath or loose cutting wheel in advance 
of cach of the ploughs, for the purpose of cutting through roots, &c., which 
would otherwise accumulate in front of the plough and clog it. The inven- 
tion consists, Thirdly, in constructing steam vmughs with the principal 
feature described in their former and present specifications, but with a steam 





















or other locomotive engme applied between the sets of ploughs, the 
arrangement of the parts, of course, modified to suit the circum 
stances, or, which is virtually the same thing, by applying sets of 


ploughs, one to each end of a traction or other locomotive engine, con- 
them by rods, as described in former specification, and raising and 
lowering their inner ends by means of racks as before. The wheels of the 
locomotive engine must in this case be so fitted, that they may be locked 
and steered in pairs essentially, as has been explained in reference to the 
ploughs. By means of this part of their invention, they can plough at 
pleasure directly by a locomotive, and can separate the ploughs also at 
pleasure from the locomotive, combine them so as to form one machine of 
themselves, and drive them from the engine (which will then remain at rest), 
by means of ropes, &c., as usual. The invention consists, Fourthly, in 
connecting the draught ropes or chains to a nearly vertical lever, or levers, 
depending from ‘verse stay on the lower part of the machine at the 
middle, for the purpose of drawing the ploughs down well into the ground 
when the strain comes upon the ropes or chains, The invention consists, 
Fifthly, in forming double snatch and other blocks, with pulleys which may 
be shifted from one position to another in the blocks, in order to accommo- 
date the directions of the ploughing ropes to the varying positions and 
directions which it is desirable to give to the ploug n ploughing fields of 
various forms ; and they mount such snatch blocks upon wheels of their own, 
so as to form a sort of wagon or cart, in which loose implements and plough- 
ing appurtenances may be carried from place to place, and in which reels 
may be placed to receive the ploughing ropes when out of action, or they 
are mounted upon the end of the engine previously patented for agricultural 
purposes. Sixthly, for the driving or hauling of ploughs and other like 
agricultural implements, Instead of placing the drums upon the axle of the 
main wheels, they propose to place the drums between the wheels. 

2424. J. DrumMonp, Cameron Bank, Midlothian, “ Reaping and mowing 

machines.” —Dated 29th October, 1858. 

This invention cannot be described without reference to the drawings. It 
consists in part of a mode of constructing machinery or apparatus for reap- 
ing or mowing, in which the cutting or reaping mechanism is arranged in 
such manner that the cutters recede from the front part of the machine 
backwards in an angular or diagonal direction, Also in a mode of arranging 
and constructing the cutting apparatus, the gathering reel, and the receiving 
board or platform, in such manner that the whole ory thereof may be 
adjusted to any desired angle, and also admit by their vertical adjustments 
of a rising and falling motion in passing over uneven ground. 

2451. C. F. O. Guassrorp, Greenwich, ‘‘ Manufacture of manure from the 
excreta of towns.” — Dated 3rd November, 1858. 

The nature of this invention consists in applying sulphuric acid, or other 
suitable acid, to neutralise the ammoniacal constituents of the collected ex- 
crementitious matters of towns, and in afterwards evaporating, pressing, and 
mixing as may be required, the several products in any desired proportions 
to obtain different qualities of the same.—Not proceeded with. 
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Ciass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 


2308. C. CHEYNE, Great George-street, Westminster, “‘ Floors and ceilings.” — 
Dated 27th October, 1858. 

This invention consists in the construction of fire-proof floors and 
ceilings, by a new combination of iron and other materials. For floors 
only, where no ceilings are needed, such as stores and warehouses, the 
inventor forms floors ‘by iron girders with flanges, upon which are secured 
plates of corrugated iron, galvanised or not, according to circumstances ; 

pon these plates he places a layer or layers of concrete, mortar, cement, 
or other like fire-resisting material, in which are embedded rafters of wood, 
to which the flooring is connected. For floors and ceilings he uses per- 
forated or stout wire cloth for the purpose of carrying the material of which 
the ceiling is to be formed,—Not proceeded with, 

2448. A. M‘DouGaLL, Manchester, ** Construction of reservoirs, tanks, culverts, 
sea-walls, and other erections required to exclude water or damp.” — Dated 
2nd November, 1858. 

This invention consists in the use of bricks or blocks made by combining 
asphalte or other bituminous matter with sand, gravel, or other grit, or 
suitable foreign substance. These bricks or blocks are formed in regular 
shapes, so as to enable them to be built up.—Not proceeded with, 


Crass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, sc. 

2436. W. Patmern, New York, “ Fire-arms.”—Dated lst November, 1858. 

This invention consists in an arrangement of seers, hammer, and triggers, 
whereby the commencement of the pull on the trigger cocks the hammer, 
and removes the piece, and then it is disconnected from the other parts, and 
gives a pause in which to take aim, and then the continuation of the pull on 
the trigger disconnects a second or hair-trigger by a very easy pull, which 
causes the hammer to fire the piece. The arrangement cannot be described 
without reference to the draw‘ngs. 
2444. M. L. J. LAVATER, Strand, “ Cartridges." —Dated 2nd Noventer, 1858. 

According to this invention the case of the cartridge is formed of sheet 
vulcanised india-rubber, and is of a cylindrical form, closed at one end and 
open at the other, The closed end is made to a semi-circular or other form 
to fit the front part of the ball (if fora ball cartridge), and the mouth or 
other end of the case is contracted, or 1s of less diameter than the cylindrical 
portion of the case. In filling this case its mouth is stretched over the end 
of a funnel, so as to bring the opening to the same size as the interior of the 
cylinder, and the ball is then rammed in (or if shot be employed it is intro- 
duced in a similar manner), and a wad is ranmed down over it ; the measure 
of powder is then poured in on to the top of the ball, or on to the wad, and, 
lastly, a plug of earthenware, wood, metal, or other material is rammed in 
on the top of the powder, and when the mouth of the case is taken off the 
funnel it springs over the plug, and holds it in its place; the cartridge is 
thus hermetically sealed In the top of this plug a hole is formed to receive 
the cap, which is thus held ready for use. In loading with this cartridge, 
the cap is first put on the nipple, the cartridge, as will be understood, serving 
as a handle for the cap during this operation ; then, by pinching the end of 
the cartridge, the plug is forced out, and the powder is poured into the 
barrel ; lastly, the ball (or shot) is rammed down on to the powder, together 
with the case, which serves as a wad.—Not proceeded with. 














Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

2395. G. Srrient, Woodbridge-strea, * Plaits and curls and ringlets for head- 
dresses, and apparatus for the manufacture of curls or ringlets.”—Dated 
27th October, 1855. 

This invention relates to plaits and curls intended for head-dresses, or 
as additions or ornaments to the natural hair to be worn on the head by 
ladies, and which have been commonly composed of human hair. And the 
invention, Firstly, consists in employing for the purpose, instead of human | 
hair, dyed American, English, French, or Russian hemp, dyed flax, dyed 
aloe, plaintain, or rhea fibre, or dyed china grass. The hemp, flax, fibre, or | 
grass having been first dyed of the required colour, is combed or heckled, | 
receives a gloss, and is plaited or worked up for the purpose stated. To 
manufacture curls the patentee prefers to proceed by employing an apparatus 
constructed in the following manner :—Into a fixed holder or hollow support 
he inserts a rod slotted at one extremity, on which he places a tube slotted 
at one end, and having a pin through it at the other, which pin taking in 
the slot in the rod keeps the tube steady. The fibres in a damp state are 
attached to the slots in the tube, and the tube being caused to turn, the 
threads assume a curled form, and are attached to the ends of the pin. The 
tube is then removed from the rod, and @ heater inserted therein. to fix the 
curl in the desired form. Grease or similar material is next applied to the 
curl, which is then subjected to a proper drying process, 

2405. T. Raton, Manchester, ‘ Apparatus employed in the manufacture of 
cap or bonnet Jrouts.”—Dated 2th October, 1358. 

In making cap or bonnet fronts the apparatus hitherto generally employed 
has consisted o1 two parallel holders hinged together, and the front when 
made has been parallel throughout its length. Now this invention consists 
in making the holders of such a shape that the centre of the front is lower 
than the two extremities, the first gradually increasing in width. Another 
part of the invention consists in making one of the holders with a hinged 
division at each end, and so that the cap or bonnet front may be made with 
three sides, | 
2410, J, Smirn, Bristol, “ Hats and coverings for the head.”"—Dated 28th | 

October, 1858, 

This invention consists in the adaptation to hats or coverings for the | 
head of the crinoline material described in the specification of a former 
patent, No, 2669, 22nd October, 1857, that is to say, a material that is com- | 
posed of horse-hair as the weft, and having a linen or flaxen chain or warp. 
2422. L. J. Lewis, Birmingham, ** Fastenings for ladies’ dresses and other such 

like purposes, and the machinery for wanwfacturing the sane.”—Dated 
20th October, 1858. 

This invention consists, First, in a particular form of hook and eye, and 
in the mode of treating them. in order that they shall lie in close contact 
when applied to dresses, and not be subject to the voluntary disengagements 
that other hooks and eyes are subject to while in use ; and, Secondly, in the 
machinery for forming, planishing, marking, and indenting such hooks and 
eyes, which consists of a bed or table piece, best formed of cast iron, fitted 
to a suitable stand of wood, iron, or other suitable material. At the back 
part of the bed bearings are formed for carrying a shaft, on either of which 
fast and loose pulleys are applied for giving motion to the machine or appa- 
ratus, and a fly-wheel or fly-wheels as may be desired. And on this shaft 
are also fixed or formed the various cams for producing the different actions 
and motions for supplying and cutting off the wire (from which such hooks 
or eyes may be intended to be made), as also in giving form to the said 
hooks or eyes made from such wire, likewise the planishing, marking, and 
delivering the same. 

















Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Marures, Xe. 

243). H. H. and W. F. Henson, Parliaiment-stret, “ Manufacture and treat- 

ment of starch for domestic purposes.”~ Dated lst Nowenber, 1858. 

The patentees employ in the manufacture of starch alkaline silicates, such 
as silicate of soda or of potash, or any preparation of them, either alone or 
in combination with farina, flour, rice, or other suitable substance, to which 
they add any colouring or tint, or some decolorising substance, to the silicate, 
as may be desired. | 
2457. P. A. MawpsLEy, Seacombe, Cheshire, “ Stigening ov sizing of paper.” | 

— Dated 3rd November, 1858. 

This invention consists in employing for the sizing of paper alkaline sub- 
stances, such as the aluminate of potash, and the aluminate of soda, either 
separately or mixed, alone, or in combination with other preparations used 
for sizing paper. 








Cass 9.—ELECTRICITY, 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, ec. 
2411. W. Haut and A, WELLS, Brith, Kent, “ Telegre ph cables.” —Dated 2th 
October, 1858. 

The invention consists, First, in perfectly insulating the conducting wire 
or wires as follows :—The patentees commence by covering the conducting 
wire or wires with a spiral layer of cotton, gray or unbleached by prefer- | 
ence, as being the most pure They then cover the cotton with a strip or 
strips of rubber, cut from the bottle or other form in which it is imported, 
without being masticated or otherwise operated upon, which strip or strips | 
is or are laid on spirally and with overlap. They then wind round outside 
of the spiral overlapping layer or layers of rubber, a thread of vulcanised 
rubber covered with cotton or other like suitable fibre. All these coverings | 
are aa at one and the same operation ; and they employ for'’so doing | 
a spiral covering machine calculated to lay on the several coverings in the | 
order above described. In some cases, in place of the covered thread of 
vulcanised rubber before mentioned, or in addition thereto, they apply 


further eens coverings of pure rubber, laid on alternately in opposite 
directions, and envelope the whole in a similar covering of vulcanised rubber, 
or not, as may be desi The whole of these operations may be performed 
in one machine. The invention further consists in protecting insulated wire 
or wires whether insulated in the manner hereinbefore described or otherwise 
in the following manner :—They commence by applying a covering of gutta- 
percha of the ordinary kind—where that may be found desirable—and this 
gutta-percha is surrounded with plain hemp or other fibre free from oil, tar, 
and grease, braided or spirally laid on. Where gutta-percha is not used, 
this plain hemp or other fibre is laid immediately upon the rubber. Then 
they braid, wrap, or lay a coating of spun yarn or other fibre saturated with 
tar or other preserving substance. These two wrappings are applied at one 
and the same operation by a machine similar to that which they employ in 
performing the first part of the invention, or by any equivalent means. The 
spun or tarred yarn or strapping of rubber is then protected by wires laid 
on by means of a hollow tube braiding machine, at one operation, whereby 
one set of wires is laid longitudinally without any twist, while another set 
forms the braiding and encloses the longitudinal wires. 

2419. G. ZANNI, Barnet, ‘‘ Arranging magneto-electric machines for nedical 

and other purposes.” —Dated 29th October, 1858. 

This invention consists in combining magneto-electric machines with 
maintaining springs and wheel work, so that when they are required for use 
the spring being liberated, causes the armature of the machine to rotate, 
and so produces a succession of currents or shocks, in the circuit of which 
the wire coils surrounding the armature form a part. It is evident that a 
weight may be employed in place of a spring for actuating the armature 
and coils, and in some cases the use of a weight is as advantageous as the 
use of a spring. 








Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2334. W. E. Newton, Chancery-lune, London, “ Apparatus for washing 
clothes and other articles." —A cominunication,—Dated 19th October, 1858. 

The clothes or other articles to be washed are put in a vertical vessel with 
heated water or suds, or other suitably-prepared liquid, and the top of the 
vessel is closed air-tight, and then by means of a pump or equivalent con- 
trivance connected with the upper part of the vessel, first the air and then 
the vapour is exhausted from the upper part of the vessel, for the purpose 
of removing the pressure from the surface of the heated water or other 
liquid, which will in consequence be thrown into violent ebullition while 
considerably below the temperature of 212 deg. Fah. 

2338. J. Grant, Hyde-park street, ‘‘ Arvanging ovens suitable Jor baking 
bread.” — Dated 19th October, 1858. 

According to this invention two furnaces are constructed, one opposite to 
the other, and the heat from these furnaces passes into a chamber between 
the two furnaces, and in this chamber are placed two, four, or a greater 
number of ovens (but four is the number which the patentee prefers), and 
they are arranged in such a manner as to leave spaces or passages between 
the ovens and the end and top and bottom of the chamber, and also 
between the ovens themselves, so that the products of combustion from the 
furnaces in passing to the flue which leads from the top of the chamber 
come in contact with three of the sides, and with the top and bottom of 
each of the ovens. The ovens are constructed of wrought iron plate, and 
are furnished with a double door in front. They slide into their places in 
the chamber, and rest on bars suitably placed, and they are also furnished 
with flanges, and these are secured by bolts to the frames which form the 
sides of the oven chamber. In order that the parts of the ovens which the 
heat first strikes may not be thereby injured, he so arranges the furnaces 
that the fire-bars are some distance removed from the oven chamber, and in 
the spaces so obtained he arranges boilers or kettles for heating water or 
for cooking. 








| 2339, W. Rippie, Burnsbury-park, “* Packing merchandise or goods into bales. 


— Dated 19th October, 1858. 
This invention consists in packing or forming goods into bales, by com- 
wressing them as heretofore, and securing them when so compressed by 
er of iron, each band covered or coated or lapped over with cotton cloth 
or other textile material, saturated with a solution of india-rubber, or other 
waterproofing material. 

2340. S. Stiepen, London, and C. F. O. GLassrorD, Greenwich, “ Machinery 
for moulding washing-blues and other materials while in a plastic state.”— 
Dated 2th VO. tober, 1353. 

This invention relates to certain mechanical arrangements for manufac- 
turing ultramarine and indigo blues, and other materials, while in a pasty 
or plastic state suitable for being moulded into cakes of a spherical or any 
other shape desired for such or like articles. In one form of machines made 
to combine the said improvements the inventors effect the moulding or 
shaping of the prepared plates or other plastic materials by means of dies 
formed of several pieces or parts, the lower die having a central portion that 
rises after each stroke sufficient to relieve the material from the lower die, 
worked by-an eccentric or crank motion. The dies, while in use, are kept 
heated, which may be effected by ignited jets of gas. The material is 
supplied to the dies as required by means of a cylinder having a lower 
aperture, through which the material is caused to exude by the action of an 
Archimedean screw. The moulded material may be caused to descend and 
be dusted ina fluted channel, or both or either operations be very variously 
modified.—Not proceeded with. 

2341. R. D. CieaG, Manchester, ‘‘ Screws.” —Dated 20th October, 1858. 

This invention consists in making screws of such form and construction 
that they can be fixed or screwed, without a hole being first pierced or bored 
for that purpose. The mode by which the patentee effects this is to make 
a partor parts of the screw similar to a gimlet or any other boring 
instrument. 

2346. S. T. CuarKe, Kildare-terrace, Westbourne-park, ‘* Apparatus Jor 
crossing bankers’ cheques and drajts.”—Dated 20th October, 1858. 

This invention relates to a peculiar construction and arrangement of 
apparatus for crossing bankers’ cheques and drafts, when such crossing is 
effected by perforations made by punching out portions of the paper. This 
apparatus consists of a press body of any convenient form, with a vertical 
slide, which is steadied and guided in its movement by one or more guiding 
feathers formed upon it, such feathers fitting into corresponding grooves or 
slots made in the inside of the socket within which the slide works ; or the 
slide may be made of a triangular or other section to prevent it from turning. 
At the bottom of the slide is fitted a metal block, to the under surface of 
which are secured a series of fine punches, arranged in the form required for 
producing the parallel lines and words necessary for crossing bankers’ 
cheques or drafts, These punches are so secured to the block that any one of 
them may be removed if damaged and replaced by a new one without 
necessarily destroying the entire die. 

2351. J. M. Napier, York-voad, Lambeth, “ Printing presses and printing 
machines.” —Dated 21st October, 1858. 

In the common hand-press used for letter-press or raised-surface printing, 


the patentee constructs the frame of the hand-press all in one casting, in- | 


cluding the feet upon which it stands to raise it to a convenient level from 
the floor. The table upon which the type is placed is not so deep, nor is it 
ribbed up so strongly, as those usually employed which sustain the whole of 
the pressure (when the impression is taken from the type) upon two bars, 
which slide in the bed or guide rails, but it is provided with a number of 
bearing strips in addition to the usual guide hars. These bearing strips are 
correctly planed so as to rest upon opposing bearing strips upon the bed 
below, which are also planed true, and so arranged as to support the table 
against the pressure more generally over its surface, the bed thus taking its 
usual strain, while the table, being well supported by the bearing strips un 
the bed, may be made much lighter, and will at the same time present a 
more rigid surface. He makes the platen in one casting with the guides, 
which rise up from it for steadiness against the top of the press frame, in- 
stead of the plan at present adopted by bolting these guides te the platen. 
The invention also includes other modifications. 
2354. J. Bapwin, jun., Birminghaw, “ Holders for papers, letters, de."— 
Dated 2ist Oct ber, 1858. 

The patentee provides a brass or metal plate to attach toa shelf or rail of 
wood at any convenient position at the back of a counter or elsewhere by 
means of screws. At the foot of this plate is affixed a long needle point to 


receive the papers or bags, and which point is struck through the papers or | 


bags. At the top of the brass plate is attached a spring tightened to the 
plate by means of a smail set screw and collar; the opposite end of the 
spring may be forked, or it may be furnished with a padded shield or cap, 
or the end of the spring itself may be turned up to form a projection for the 
point upon which the — or bags are pierced. The spring thus serves to 
keep such papers or 

detaching of a single paper or bag is easily effected, as a slight pull serves to 
displace the foot of the spring for a moment, and the paper or bag having 
passed the spring resumes its action, The set screw and collar at the top of 
the spring are for the purpose of loosening the spring slightly, so as to 
admit of its being turned partially round and out of the way whilst a fresh 
stock of papers or bags are pierced upon the needle. 


fluids.” — A communication.—Dated 21st October, 1858. 

This invention relates to cocks or valves for supplying water, steam, and 
other fluids to cylinders, gauges, pipes, and other vessels from which it is 
desirable to allow the contained fluid to escape when the supply is cut off, and 
the invention consists in employing an eccentric cock or valve, with two or 
more faces, which bear alternately against vulcanised india-rubber seats, 
when the spindle of the — is turned, in such manner — —— = 
supply port or . is opened, an escape port or closed, ani 
rng The ielhe is packed with compressed veleenied india-rubber, 
and the cock or valve seats, together with the packings of all other outlets 
and inlets to the body of the apparatus, by preference, consist of blocks of 
vulcanised india-rubber compressed by bolts or screws. The spindle of the 





yags upon the needle until required for use, The | 


| 2356, R. A. Brooman, Fleet-street, London, ‘* Regulating the supply af | 


cock or valve may be turned by any suitable means, and apparatuses con- 
structed as before described may be applied to gauges, water pillars. 
hydraulic cranes, and for various other purposes.— Not proceeded with. F 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 








(From our own Correspondent.) 

MALLEABLE Inon TRADE: Continued Depression: Prices Receding: The Ame- 
rican Advices—Pic Inon Trave: IJnactivity—CoaL TRADE: Quiet—Inon 
TRaDe or THE UNITED STATES—BiRMINGHAM MANUFACTURING TRapEs— 
Orders Falling Off: Rise in Copper — WOLVERHAMPTON TRADES: Home 
and Export: Bilston, Willenhall, and District— CHAIN-MAKING anp Heavy 
CasTinG TrapEs— HoLLow-waRE Manuractures — THE SHOEMAKERs' 
Srgike: Masters’ Defence Association—Buiast Furnace ExPiosion: Two 
Lives Lost—Rattway Accipents—RatLway BENEVOLENT Society: JMeet- 
ing at Dudley — InFRINGEMENTS oF THE CoaL Mines INSPECTION Act: 
Magisterial Proceedings — Uxcovertnc Sarety Lamps: Fine Imposed— 
ACCIDENTS IN CoaL Mines: Government Inspector's Reports — Miners’ 
Gattvances: Meeting of Delegates at Ashton-under-Lyne. 

Tue war in Italy continues to exercise a very depressing effect upon 
the iron trade of South Staffordshire. Some tolerably good orders 
from houses engaged in the continental trade have been counter- 
manded; and home houses also, expecting that prices must soon be 
lower, have attempted to get orders cancelled that they gave out at 
about quarter-day, but for which they can afford to wait six weeks, 
Whilst makers concede in the first-named instances with the 
grace which is becoming under the circumstances, they, of 
course, refuse in the last. The United States advices are of 
little or no value, and they will be still more insigniticant for a 
time so soon as they are aware the direction that things are taking 
in the old country. There is no doubt prices are tending down- 
wards, and that if quarter-day were nearer they would be declared 
lower. In the meantime every maker is “ doing the best he can,” 
without being scrupulous in maintaining list prices. Smaller makers 
are taking considerably less, as will be seen by the following quota- 
tion at which iron was offered in Liverpool on Saturday last :— 
Staffordshire, £7 2s. Gd. to £7 5s.; best ditto, £7 1s. to £7 1ds.; 
ditto retined ditto, £8 to £8 5s. ; hoops, £8 5s. to £9 ds. ; angle iron, 
£8 to £8 5s.; sheet iron, £9 5s. to £9 10s.; nail rod iron, £7 5s. to 
£7 10s.; plates, £9 to £9 10s.; ditto best boiler, £9 10s. to £9 15s. 
These prices include the carriage to Liverpool from the works. In 
such a case it is not surprising that the Americans should be telling 
first-class houses that their prices are higher than those asked in 
numerous other instances. Considerable quantities of iron are also 
being sent out on sale to the States. In such cases the prices are 
always in favour of the buyer in comparison to those which follow 
from orders sent to the old country for execution. With this 
falling-off in the American demand there is little also being done for 
the home market, and orders are therefore being closely worked up 
in every direction. Masters, however, remain cheerful; and not- 
withstanding that money is expected to go up further, and that 
speculation in every shape will therefore become the more restricted, 
they still hope that some very advantageous turn in the present very 
unfavourable aspect of atlairs will bring them in some more orders 
before they have entirely worked out those now in hand. They have 
our best wishes that all that they can desire for their own prosperity, 
which is compatible with the interest of the iron-consuming public, 
may be fully realised ! 

Pig makers are making no sales worthy of mention. Stu may 
be had at very low rates. 

The coal trade has a tendency to slacken. 

From America we learn that, ‘ No part of the country suffered 
more from the panic than the great mining and iron-making region 
in the Lehigh valley, Pennsylvania. This valley boasts of having 
made in 1856 one-eighth of all the iron manufactured in this country, 
and it is about the only section in which the iron ore, coal, and lime 
are so grouped as to render the making of pig iron at a price low 
enough to compete with the imported Scotch. There are intelligent 
ironmasters there, bred to the business in Wales, and thoroughly 
conversant with all its processes in both countries, who aver that 
pig iron can be made as cheap in the Lehigh valley as in any part of 
Great{Britain. Labour costs less in England, but there, it is asserted, 
less labour is required to produce a ton of iron. In other words, it 
is said that on account of more ingenious mechanical appliances, 
“the labour of 1,000 men devoted to iron-making in the Lehigh 
valley will produce more iron than a like amount equally well 
guided will produce in Great Britain.” So also it is stated that 
the belief that British furnaces turn out more iron in a given 
time than ours is erroneous. As an example, the fact is adduced 
that the Crane Works (of five furnaces) in Lehigh county, have 
a capacity when in full blast of making 45,000 tons per annum, 
which is more than can be made by any British works of like ex- 
tent,and cost. Nor are the Crane Works, though admirably con- 
ducted, singular in their efficiency. These are curious facts to be 
stated by people who a few months ago were clamouring for in- 
creased protection against British competition ; but when people are 
inclined to boast they sometimes forget to be consistent. However, 
the whole region has now recovered trom the paralysis that followed 
the revulsion of 1857, and all the furnaces that have been blown 
out are being refitted and blown in; stocks that have lain so long 
on hand have been forwarded to sure markets, and the prospect for 
a busy summer and fal! season is excellent. It is computed that 
the demand for coal for manufacturing purposes will be 700,000 
tons over last year’s consumption.” 

The factors of Birmingham are getting orders in as usual, but 
they are without exception small, the country shopkeepers greatly 
manifesting a determination not only not to stock themselves, but 
not to order anything which is likely to remain in stock. In con- 
nection with the export trade we are unable to point to a single 
department which is not more or less depressed. The metal dealers 
report “very little business doing.” At the rolling mills they are, 
with an exception or two, slack; a similar remark applies to the 
brassfoundry trades generally, also to the platers, the gold chain 
makers, the bellows makers, wire drawers, and to the jewellery 
trades. The tinplate workers have a few orders onhand. ‘The glass 
trade is brisk, but this is chiefly owing to the strike which spreads 
over so lengthened a period; and the railway carriage makers are 
pretty well off for work at preseni, there being good orders in for 
stock for lines in the south of England. The tool makers are tolerably 
busy, but it is chiefly on orders in some time ago. 

Very little benefit in the way of stimulating orders will follow 
from a direction in the metal market at all times acceptable. On 
Tuesday copper was reduced one halfpenny per pound, making tough 
cake or ingot £107 10s. per ton best selected; £110 10s. per ton 
wholesale. 

The miscellaneous trades of Wolverhampton, Willenhall, Bilston, 
and the surrounding populous districts, have been getting quieter for 
the last three weeks, during which period the factors’ orders have 
been unusually small for the time of year. At present the leading 
manufacturers have a sufficient supply ef orders in hand to keep 
their workpeople fully employed ; but it is pretty generally expected 
that, unless the large firms are disposed to work for stock, which, 
under present circumstances, is rather unlikely, the forthcoming 
orders will not enable them to keep their hands on full time. The 
home trade throughout the whole of the country is reported as being 
dull, while in London especially the large houses are very reluctant 
in giving out fresh orders. 

About Dudley and Brierley Hill the heavy marine chain makers 
are not quite so inactive as some of the lighter trades. _ 

There is not much being done at the heavy casting houses 











| generally throughout the district ; yet these are better off than the 


manufacturer of domestic wares in the towns. , 
The hollow-ware firms of Westbromwich, Smethwick, and 
Wolverhampton, are getting very slack. ? 
Unless orders come in quickly, some of the tin-plate workers in 
Wolverhampton and Birmingham will not be working more than 
three days a week. All that is now being done relates to orders 
received some time ago. 
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Notwithstanding that the strike of the shoemakers of Stafford 
against the introduction of machinery by their masters has already 
lasted three months, there ~ very little probability of its being 
brought to an early amicable issue. Most of the men who arrived 
last week from different towns where they had been located, for the 
purpose of recording their votes on the polling day, have left again 
to resume work where they have been recently employed. In some 


few instances their wives and families have joined them: but in the | 


majority of cases those parties are still resident in Stafford, and so 
long as the funds come in to supply their weekly requirements, so 
long is it probable that the strike will continue; but as soon as these 
fail it may be considered that opposition will cease. It has been 
suggested that an amicable arrangement may yet be arrived at by a 
mutual concession on each side. The machines are already in use; 
they perform the work in a manner far better and neater than the 
most finished hand labour; and it has been suggested that the 
manufacturers should pay their workpeople from 1s. to 3s. a dozen 
more for making up machine-sewn tops than for those produced by 
manual labour—to be either permanent, or gradually reducible to 
the present scale of payments. An arrangement of this kind would 
compensate to a great extent for the diminished work supplied to 
the binders, and would ensure to the town the manufacture of the 
article which constitutes its staple trade. The manufacturers who 


have signed the notice of their intention to issue machine-bound tops | 


remain tirm to their original determination, and they have inaugu- 
rated by a dinner a Masters’ Defence Association. Seventeen 
employers attended, and much unanimity prevailed. 

A defective blast tuyere in one of the Corbyn’s Hall Furnaces, the 
property of Mr. W. Mathews, and situated about two miles from 
Dudley, occasioned a melancholy accident. Between nine and ten 
o'clock on Sunday morning, the men were preparing to “tap” a 
furnace—that is, to make an opening at the bottom of the furnace to 





allow the melted pig iron to run into moulds prepared to receive it, | 


when suddenly an immense mass of melted iron and tire were forced 
out upon them, and the scene which ensued was harrowing in the 
extreme. Six men were to be seen running about enveloped in 
flames—their clothes burnt off their backs, and themselves frightfully 
injured in various parts of the body. Two of them were burnt 
nearly to the bone, their skin hanging down in large strips. The 
flames extended right across the casting shop, set a beam on fire, and 
the walls were covered with small pellets of iron forced against them 
by the violence of the explosion. ‘The names of the injured men are 
Hugh Jones, James Wootton, Joseph Wallett, Joseph Roberts, Job 
Hendell, and Francis Briscoe. The two first-named died the same 
evening, and the last is not expected to recover; but hopes are enter- 
tained of the remaining three. Mr. Benjamin St. John Mathews, 
son of William Mathews, Esq., visited the sutierers, and directed 
that every attention should be paid to their wants. At an inquest 
on Tuesday blame could not be attributed to anyone from the 
evidence produced, and a verdict of * Accidental death” was recorded. 
All the four injured persons are expected to recover. 

Last week an accident resulting in the destruction of a considerable 
amount of railway property, but happily unattended by loss of life, 
occurred on the North Statiordshire Railway between Barlaston and 
Stone stations. A long and heavy mineral train, drawn by two engines, 
left Stoke station between five and six o'clock in the morning, and 
when it had proceeded some distance beyond Barlaston the axletree 
of one of the wagons broke, throwing it off the line. The consequence 
was that not less than ten other wagons shared the same fate, and 
several of them were literally smashed to pieces. Of the more for- 
ward wagons four were piled above each other, so that they reached 
the telegraphic wires, which sustained some damage. — The rails 
were torn up for many yards, and it was not until tive o’clock in the 
evening that the whole of the débris was removed and the tratlic on 
the up-line resumed. 

Two passenger vans on the Stratford and Moreton line came into 
collision on Thursday, and one horse was killed and the other much 
injured. The driver of one was asleep, and he should have shunted 
his train previously. Owing to the incline the brakes of the wide- 
awake van were of no avail. The passengers leaped off before the 
collision. 

In connection with the project for forming a Railway Benevolent 
Society a meeting was held on Friday evening last, in the offices at 
the Dudley Railway Station, Mr. Herbert, goods manager of the 
Oxford and Wolverhampton Railway, presiding ; and the servants 
engaged on the various parts of the line being in attend-ce, After 
a discussion, the following resolution was passed :—** This meeting, 
after discussing the unprovided state of railway employes, is unani- 
mously of opinion that the general co-operation of all classes of 
railway servants is necessary for benevolent purposes to administer 
aid in cases of afiliction, as follows:—Ist. Assistance during pro- 
longed sickness or permanent disablement. 2. A fixed sum paid at 
death for the benefit of the widow, orphans, mother, sisters, or other 
dependent relations. 38rd. Or in lieu of the above, an annuity, with 
asmall sum paid down for burial expenses. 4th. Superannuation 
allowance.” With reference to the last of the benefits contemplated 
by the society, although considered necessary, the meeting were of 
opinion that it must be delayed until the other objects of the society 
had been accomplished. ‘The meeting were also of opinion that as 
there was a Railway Association for benevolent purposes in connec- 
tion with salaried officers already in existence, its scope might be so 
extended as to meet the general wants of railway servants. The 
general feeling of the meeting was that, as railways had become so 
material a feature in our commercial life, it was necessary, or at least 
a matter of great importance, that some provision should be made 
for the thousands to whom railways give employment, and that, 
although there were many local benevolent societies contined to par- 
ticular classes, yet they could not offer such advantages as would be 
gained by a general and complete organisation, which organisation, 
however, would be a work of considerable difficulty, and require 
the sympathy and support of the travelling and trading community 
generally. ‘The meeting was adjourned till Thursday evening, the 
19th instant, at Birmingham. 

At the Westbromwich Police-court on Monday Mr. H. Hl. Hal- 
ford, coal proprietor, was summoned by Mr. Longridge, the Govern- 
ment inspector for infringements of the Mines Inspection Act; as 
was also the charter-master of the pit. Accidents at the pit had 
brought these irregularities prominently before the inspector. The 
informations against Mr. Halford were four in number; the first 
being that he had not provided the boiler of a steam engine used at 
one of his pits with a proper steam gauge; the second was the 
neglecting to provide suitable means of signalling from the bottom 
of the shaft to the surface, and vice versd; the third charge was for 
not attaching a brake to the machine used for lowering or raising 
persons in the pit shaft; and the fourth was for permitting colliers to 
work in the pit without an engine tender over them, by whose aid 
they could communicate with the person left in charge at the mouth 
of the pit. It had been previously agreed that convictions should be 
taken in two cases and the expenses ordered in the other two. The 
two cases in which conviction would be asked for were for not 
providing a brake, and for neglecting to appoint a proper engine- 
man over those at work in the pit.—Mr. Watson, Mr. Halford’s 
solicitor, showed that the requirements would soon be fully met and 
thanked the inspector for his leniency. The fines and costs amounted 
to £14 14s, Henry Bullock, the charter-master, was then fined 
£2 11s. 6d. for not supplying all his men with copies of the Act. 

At Burslem in North Staffordshire last week, Thomas Parker was 
charged with having taken off the cover of his lamp at the Hamil 
and Bycars Colliery, and endangered the safety of the mine. It 
appeared that a short time ago there was an accident in the same 
pit, by which four or five lives were lost, and the defendant was 
cautioned on that occasion. He now pleaded guilty, and was fined 
in the full penalty of £2 and 15s. 6d. costs. ; 

Returns have been made, on the motion of Mr. Ingham, of the 
salaries and districts of the several inspectors of coal mines, the 
number of mines in each district, the number of visits since the Act 
18 and 19 Vict ; cap. 108, and the number and nature of the acci- 
dents involving the loss of more than one life, which have occurred 
within that period. The salary of the inspector is £600 per annum, 






































with an allowance of 12s. for each night they were absent from 
home on official duties. Mr. Headley, the inspector for the district 
in which Warwickshire is comprised, reports fourteen mines in that 
county, and 221 in the district, including the counties of Derby, 
Leicester, and Nottingham; and the number of visits since his 
appointment in 1855, 687. The number of accidents has been 
thirteen, of which one occurred at Polesworth Colliery, Tamworth, 
by the bursting of a boiler on the surface, by which two deaths 
were occasioned. Mr. Wynne, whose district comprises North 
Staffordshire, Shropshire, and Cheshire, reports 205 collieries, 316 
visits of inspection, and 156 inquests attended. The number of 
fatal accidents has been nineteen and the lives lost forty-seven. 
Seven accidents occurred in the North Statiordshire portion of the 
district, from the following causes: the fall of roof, two lives lost, 
an explosion of fire-damp, involving the sacrifice of two lives ; fall 
of om when two men were killed ; two men were drowned in letting 
off some water; and an explosion of fire-damp, three men killed. 
Mr. Brough, the inspector of the South Staffordshire and Worces 
tershire district, up to the end of last August, reports 438 collieries, 
the number of visits of inspection made since the Ist January, 180dti, 
673, and 162 inquests attended. Twenty fatal accidents occurred 
during that period, involving the loss of 69 lives. The tirst of 
these melancholy casualties occurred on the 20th June 1856, when 
eight persons were killed at the Old Park Colliery, near Dudley. be 
longing to Lord Ward, by the snapping of a single link chain obtained 














| just as the skip was near the top of the shaft. Four other accidents 





occurred on the mineral property of the same nobleman, one at the 
Ramrod Hall Colliery, near Oldbury, where eleven men were killed 
by an explosion of are-damp; another, where two men lost their 
lives by a heavy fall of coal; a third, when two men were killed by 
a similar accident in the Ramrod Hall pit; and the fourth, when 
two men lost their lives by a like casualty. 

In another accident elsewhere a rivet-chain broke, and the chief 
over-man and the charter-master of the pit lost their lives. Most of 
the other deaths recorded in Mr. Brough s report were occasioned by 
falls of coal. Mr. Longridge, who succeeded Mr. Brough in Sep- 
tember last, on the transfer of the latter to the Monmouthshire dis- 
trict, returns seven accidents since that date, involving the loss of 
seventeen lives. Six of these deaths were occasioned by two explo- 
sions of gas, and two by the breaking of a single-link chain. The 
rest are attributable to falls of coal. 

On Monday week last, a conference of delegates of the diflerent 
mining districts in Great Britain met in the Oddfellows’ Hall, 
Ashton-under-Lyne, * to discuss matters of importance in connection 
with the mining interest.” The conference sat daily throughout the 
week, discussing among other subjects the propriety of petitioning 
Parliament for a short hours’ bill; the necessity of the whole of the 
mining districts amalgamating to carry out great questions that 
affect the mining interests of the nation; the butty system in Statf- 
fordshire, the binding system in the north, &c.; the propriety of 
appointing a general national council to meet periodically ; as well 
as the general business of the Miners’ Association. The result of 
the deliberations of the conference, contained in a number of 
minutes, &c., too long for insertion here, are given in the follow 
ing address issued by the conference to the miners of the 
kingdom: — * Fellow workmen, — During the last few days, a 
conference has been sitting at Ashton-under-Lyne, for the 
purpose of devising means for your social elevation ¢ great and 
important class in the industrial community. ‘The results of the 
deliberation are, that we at once petition the Legislature for a Short- 
time Bill, for the protection of your lives and ours; for a proper 
«ducation for the young, and other great social improvements. 
Having gone thus far, it lies with you now if we are to go forward 
or backward—whether we tarry there, or sink deeper iu the scale of 
social and moral degradation. We appeal to you, then, toaid us by 
every means in your power. Sign everywhere the petition that will 
be circulated amongst you. Give of your means to forward the 
objects. Let your cry every here be, we must stay the tide of 
death that rolls amongst us, in the appalling forms of Lund Hill and 
Cymner explosions. Let it also be for the education of your off- 
spring, and the comfort of your homes. Freedom from the ‘ butties’ 
of Staffordshire and Warwickshire; from the attempted vassal 
of Yorkshire, Lancashire, and Cheshire; from the unfair weighing 
system of Northumberland and Durham, and their iniquitous 
bonds ; and from the black damps and track dens of Scotland. The 
work is sacred; enter upon it with ardour; and remember, while 
you do so, those who have taken the lead in it in many instances 
have and will be sacrificed at the shrine of capital, by the employers, 
While they are the victims of avarice and oppression, cease you to 
ofier them up afresh on the altar of ingratitude, as has been too 
often done. We confide in you, then, to go forward with us by 
every legal and constitutional means, until inscribed in every miner's 
































home are the words, * We are emancipated from all our grievances.’ | 


To aid this you must be temperate in speech, sober in habits, and 
untiring in zeal for its accomplishment.” 
closed by a large public meeting in the Market I’lace, Ashton, on 
Thursday evening. Mr. Catlery, from South Staflordshire, having 
been called to the chair, said the meeting was doubtless well aware 
that the miners had been very thoughttul of late years, and were 
resolved to redeem their character and position from a reputed low 
and degraded one. That redemption, however, would never be 
brought about but by a full and free system of education, and that 
education they would never obtain unless their fearful hours of 
labour were shortened, and the same protection afforded to them by 
Parliament as was atiorded to their brethren of the cotton trade, 
They must petition Parliament, then, to shorten their hours of 
toil—hours of darkness and danger, of risk and dirt likewise; and 
for the purpose of that petition it behoved them to be united 
tirmly together. With these few remarks he would call upon 
Mr. 8S. Taylor, Derbyshire, to address the meeting. After referring 
to the peculiarities of mining toil, the speaker alluded to its many 
disadvantages as at present conducted. aid by weight, if the 
miner sent to the surface light or inferior coal he was not paid at all, 








, and so, often and in many cases, their toil was wageless. ‘The 
|} number of surplus hands was immense; but why so? Simply 
| because those who had work, by toiling twelve hours a-day, did the 








work of half as many more. Here again was the necessity for 
legislation, for it was impossible, although some people thought it 
was not, for miners to make their own hours.—Mr,. Aldcroft, of 
Barnsley, and Mr. McDonald, Scotland, were the next speakers, 
The Government report of the past year (said the latter) showed 
that upwards of 1,100 miners had lost their lives during that year, 
besides ten thousand times that number who had been wounded 
and disabled. Surely if the public would ‘think of that, each 
member of it would feel concerned for the bettering of the miner's 
condition. Mr. W. H. Miller, South Statlordshire, protested 
against the way in which the mining population had been treated. 
Look at the fraudulent practices carried on by the masters in 
Staffordshire. After the miners had been working two or three 
hours of a morning in the pits, the overseers were sent down to 
“kick up a row with the men,” find fault with their work and send 
them to the top— uo account being taken of, or payment made 
for, the work done during those hours. With reference to the 
question of wages, it was said the masters could not afford to give 
them more; but how was that? for when coals were sold at 9s. per 
ton the men got 4s. per day—now, when cuals bring 13s. per ton, 
wages are reduced to 4s. per day. Surely the argument on the other 
side was a groundless one, and it behoved them to be no longer 
passive under such treatment. Resolutions in favour of the objects 
of the conference were passed by the meeting. 








AccIDENT ON THE CorNWALL Raitway.—On the evening of 
Friday, 6th inst., the 7.25 p.m, train from Plymouth went off the 
line at the eastern end of the Grove Lake Viaduct, over which the 
engine and one tirst and one second class carriage were precipitated 
into the stream below. The engine-driver, stoker and guard, were 
instantly killed, but none of the passengers, of whom there were be- 
tween 30 and 40, were seriously injured. ‘Ihe permanent way at the 
place of accident is straight and level, and was in good order. 


The proceedings were | 











HE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


NOTES FROM T 


Liverroot Matters: Boulevards and other Improvements contemplated in the 
Town: Trade of the Port: Birkenhead Commissioners: The Dock Board> The 
Emigration Trade—Lavnci or AN Inon Sum at Hui vor tar INDIAN 
TRADE— MANCHESTER GEOLOGICAL SocieTY—NorTHERN Matters: Betfe- 
ries for the North-east Ports: Durham Agricultural Implement Company, &c.— 
ConPERENCE OF Minina DeLecaTes — Liverpoot St. Georece’s Hatt — 
Proposep Government Burcpine at Leeps — Havirax Town - Haun— 
SueEFFIELD TraDE — Fow.er’s Steam PLovcu — Borer EXpPiosion at 
Huppersrigetp: Report of Mr. Hopkinson, C E.—River STLAMERS POR THE 
RusstaN GOVERNMENT—THE Inon and CoaL TRADES oF THE NORTH, 

BouLrEvarbs are contemplated at Liverpool. Mr. Newlands, the 

borough engineer, has, in accordance with instructions, prepared a 

report on the subject, and observes in the tirst place that the present 

surchargerl state of the public thoroughfares necessitates the opening 
of new channels of communication. The details of two proposed 
boulevards are given in the report. The first commences on the 
shore at Rimrose Bridge on the north, and proceeding by the new 
borough gaol, by Newsham House, by Davis's Nursery at Waver 

tree-road, and by a point near Green Bank to Aigburth-road at the 
post-oftice, it encircles the borough, and terminates on the shore «at 
derich-lane, near Otterspool. ‘The extreme length of this line from 
shore to shore is nine miles. Its northern and southern extremities 
are each distant 39 miles from the town-hall, by the present ordi 

nary accesses, Thus, in driving from Aigburth Post-office to 

Rimrose Bridge, the distance by the boulevard would only exceed by 

1} miles the distance by the present routes; but as the gradients are 

good, the time would be shorter by this extended route than by the 

crowded and obstructed thoroughiares. It was at first proposed te 
make the boulevard eighty vards wide, but, irrespective of the much 
greater cost of such a width, it is submitted that sixty yards will 
atlord as much space as is required. Along the line just described 
there are four admirable sites for parks. ‘The second or interior 
boulevard begins at Miller's Castle on the north and terminates near 

Dingle Point at the south. Leaving Miller's Castle it proceeds 

eastward, following the course of the new road made by Lord 

Derby, till it joins the old Bootle-road, at Sandfield Farm, then 

crosses the land over the tunnel of the Lancashire and Yorkshire 

Railway, near its summit; skirts the north-east corner of Walton 

Nursery; crosses the Walton-road north of the nursery, and 

Walton-lane, between Mere Cottages and Ivy House, and then 

enters the land acquired for the Cemetery. It then turas 

southwards by the back of Walton Priory, Heatherlow Coi 
tage, and Brownsoil House, crosses Priory-lane, at the back 
of Antield Farm; crosses Breck-road, at the junction of Walton 

Breck-road and Lower Breck-road; crosses West Derby-road, at 

the junction of Belmont-road, and proceeds in a straight line across 

the upper part of the Newsham House Estate and Kensington, at 
the second mile-stone, to the east boundary of Botanic Gardens ; 
crossing the Wavertree-road at the railway bridge, it thence pro 
ceeds in a straight line by the west side of the Gasworks to Smith 
down-lane, which it crosses at the west side of the Cemetery, after 
wards it proceeds by the west side of the Cemetery, and at 
the southern extremity it turns slightly westward to Ullet-lanc, 
the course of which it follows by the side of Prince’s Park to the 
beach. The whole length of this boulevard, including Ullet and 
Dingle-lanes, is seven miles; its radial distance from the ‘Town-hall 
varies from 2°14 to 2°75 miles, and it is one mile shorter than the 
circuit of the present borough boundary. There are some admi 
rable sites for parks on this route also, The engineer submits 
estimates with ditlidence, but he thinks that the tirst boulevard 
would cost about £142,000, and the second £147,000, and the con 
necting thoroughfares £96,000; but this can only be a rough 
approximation. ‘The report includes a series of suggestions for 
improving the approaches to the town, widening and altering 
existing streets, &c., which comprise two projects for the improve 
ment of the accesses to the pierhead; the tirst, by filling up George’ 
Dock Basin, and the second, by the removal of the Goree ware 
houses. The second project consists :—First, of a line intersecting 
the property between James-street and Redeross-street, and pro 
ceeding with a curve to the Pierhead, on the line of the present 
bath. Secondly, the continuation of Chapel-street, by a bridge 
over Strand-street, and drawbridge to the same line as the other 

Thirdly, the uniting these two last by a terrace road on the 

line of the present Back Goree, and on the high level, the 

object being to enable any party driving by either of the 
accesses, when one of the passages is closed, to take the other 
without stoppage. ‘This road would cross Chapel-street, Water 




















street, Brunswick-street, Moore-street, and James-street, by 
girder bridges, and the road itself would be supported on 


a series of arches, forming the loading and discharging places 
for the warehouses east of the terrace. A continuation of 
the new public office street; a line forming a continuation 
of Duke-street to St. George’s-crescent; improvement in 
Cleveland - square; widening the lower end of Vark-lane; 
construction of Bedtord-street, Park, from Parliament-street 
to St. James’-street; line of streets from VPark-place, at 
St. Patrick's Chapel, to the end of Blair-street, in Stanhope 
street, and the widening of Blair-street; line of road to St. 
Vineent-strect from the junction of Leece-street, Bold-street, Berry- 
street, and Renshaw-street ; the formation of a square four times the 
size of Clayton-square, the boundary of which is Cases-street on th 
eastward, Varker-street on the northward, an improved line of 
Church-street on the westward, and a straight line joining Hanover 
street and Ranelagh-street on the southward; a line from the pro 
jected square to Peter-street; the widening of Deter-street, and 
thence to the central entrance of the Public Offices; widening ot 
Church-street ; improvements in the western access to St. George's 
Hall and London-road ; continuation of St. Anne-street northwards, 
and a new line from St. Anne-street southwards, to St. George's 
Hall; continuation of Soho-street to Portland-place, and thence 
into Great Homer street ; continuation of Nethertield-road, from the 
rise of St. George s-hill to Castle-street, Kirkdale, Vauxhall-road, 
Moortields, and on to Paradise-street; continuation of Edmund 
street to Vauxhall-road; a line from the new Public Office-street 
northwards; a line from Neptune-street to the end of Earl-street 
and Leeds-street, and a road thence to the proposed new square. ‘The 
estimated cost of these improvements is set down at £1,152,000, 
being exclusive of the previous schemes, [{Mr. Disraeli must have 
had Liverpool in his eye, when at Aylesbury the other day, he 
spoke of 220,000,000 in a strain of comparative indifference. | 

In the past month the declared value of British and Irish goods 
exported from Liverpool was £4,800,712, being an increase of 
£731,462 over the corresponding month of last year. The last weekly 
return, however, shows a decrease of cighty-two ships and 58,796 
tons in the * entries inwards,” as compared with the corresponding 
period of last year. In the “clearance outwards” there was a de 
crease of thirty-two ships and 25,123 tons. 

At the last monthly meeting of the Birkenhead Commissioners, 
the accounts of the ferry committee showed a clear protit on the 
receipts of £3,800, which has been handed over to the finance com 
mittee. The chairman suggested that, as a proposed change in the 
class of the ferry | oats would probably involve the board in an 
expenditure of £20,000, they should offer a‘premium of £100 for 
the best model of a boat for their purpose. The proceedings of the 
gas and water committee showed that the profits arising from the 
works during the past year had reached £12,095, the expenses and 
interest leaving a surplus of £2,438 16s, 

At the last weekly meeting of the Mersey Docks and Harbour 
Board, an application of Mr. Curtis for the exclusive use of the 
dock tramways to run omnibuses upon, previously referred to the 
works’ committee, was refused. The confirmation of the proceedings 
of the marine committee having been moved, Mr. Anderson said he 
hoped the committee would reconsider the determination not to 
apply electric communication to the clocks at the Victoria Tower 
and the Observatory, but only to the time balls. Mr, Mondel, the 
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chairman of the committee, said there would be no adequate return 
for the expense. The proceedings were contirmed. A resolution 
passed by the Steamship Owners’ Association, to the effect that 
250 ft, the contemplated width of the proposed steam dock to com- 
municate with the Huskisson Dock, is not sutlicient for the require- 
ments of steam vessels generally, and that, to give adequate 
accommodation to the trade, the width should be at least 30u ft., 
was referred to the works’ committee. 

The emigration trade of the Mersey is again expanding. During 
the past month of April, 11,264 emigrants sailed from Liverpool. 
Amongst the number were 2,612 English, 304 Scotch, 7,793 Irish, 
and 597 belonging to other countries. In the corresponding month 
of last year the numbers were 139 cabin passengers, and 9,36 steer- 
age, being an increase of nearly 2,000. The English emigrants in 
April, 1858, numbered 2,988, the Scotch 496, the Irish 5,429, and 
foreigners 447. In the month just expired, 17 ships sailed for the 
United States with 62 male and 57 female cabin passengers, 9,398 
steerage passengers (representing 8,658 adults), 604 English, 120 
Scoteh, 6,907 Lrish, and 506 belonging to other countries. 

At Hull, yesterday (Thursday) week, Messrs. Samuelson launched 
a large iron vessel for Mr. E. Bates, of Liverpool. She is intended 
for the India trade, and is v4) ft. between perpendiculars ; extreme 
beam 44 ft. 10 in. ; depth of hold 5) ft. Her tonnage exceeds 2,300 
builders’ measurement. She was christened by Miss Bates the 
* Bates’ Family.” 

At a recent meeting of the Manchester Geological Society, 
Mr. Binney favoured the members with a previously promised 
description of the fossil marine shells of the Lancashire coal-tield, 
illustrating his remarks by numerous valuable specimens, both of 
acknowledged marine shells, and of so-called fresh water. shells, as 
ons of the Lower Lancashire coal tield, and of Swan 
Banks colliery, near Halifax. Mr. Binney gave his reasons for 
believing, in opposition to Professor Phillips, that none of these shells 
were of tresh water origin. The connection of the Lancashire coal 
field with that of Yorkshire was now pretty well understood, and 
instead of being two coal fields they were, no doubt, formerly joined, 
the base of the one passing over the great backbone of England and 
being joined to theother. The Yorkshire section was not nearly so 
well developed as the Lancashire. Only one bed of these marine 
shells had been found in Yorkshire; but in the Lancashire lower 
coal tield there were certainly eight different beds. Speaking of the 
upper millstone, Mr. Binney said it was a hard, durable stone, very 
ditticult to work, and that the old church at Manchester was being 
repaired with it. He thought the reason why this stone was not 
more used for building purposes was because it was hard to work 
with the chisel. [le should like to see this more used in Manchester, 
because it stood our destructive atmosphere better than any other 
stone he knew. His reason for believing these shells to be of marine 
origin included the following:—in nearly all deep coal pits salt 
water was found, and every one of the 120 coals of Lancashire con- 
tained in its floor the roots of the sigillaria, whether the one or 
other description of shells was found. 









The propriety of erecting batteries for the protection of the north- 
east ports has been under consideration for a long time past ; and it 
is stated that the Government are now about to construct those for 
the Tvne and Wear, As regards other northern matters it may be 
stated that the county of Durham Agricultural Implement Company 
(Limited; have just declared a dividend at the rate of 7 per cent. 
per annum, Lar 
the Government dockyards, and the surplus labour of this class, 
which has for some time sought employment in vain on the Wear, 
is now absorbed. 

A conference of delegates from the various mining districts has 
been held at Ashton-under-Lyne, and resolutions were adopted re- 
commending the shortening of the hours of labour for young  per- 
sons; the levying a tax of a farthing a ton upon coals and iron- 
stone, as a support for the widows and orphans of the sufferers by 
explosions, &c., and the establishment of a “ Home” for disabled 
miners; to provide a proper system of training miners, so as to 
ensure competency, and a stricter supervision of mines generally. 

It was stated at the last meeting of the Liverpool Town Council 
that the cost of St. George's Hall, up to the present time, had been 
£330,659. 

The Leeds Chamber of Commerce have been discussing a subject 
of some interest to that town and neighbourhood, it being the 
proposition of the Chamber that a public building should be pro- 




















vided by the Government large enough to accommodate the Postal | 


se parties of shipwrights have left Sunderland for | 








} 


| side of the central pier the roadway is supported by massive suspen- 


Department, and that of the Inland Revenue and Distribution of | 


Stamps. The attention of the Vost-oflice authorities and that of 
the Intand Revenue Commissioners has been drawn to the site on 
which the old Court-house stands as being very eligible for the 
purpose, and it has since been surveyed by Mr. Gay, the surveyor 
of Post-oflices. A resolution passed by the Leeds ‘Town Council, 
in reply to a memorial which originated with the Chamber of 
Commerce, states that the council are willing to give to Govern- 
ment the preference to purchase the Court-house at a reasonable 
price. There is reason to believe, should a successful treaty be the 
result, that a handsome pile of buildings would be erected at a 
cost of £20,000 or £3 1,000, 

Plans for the proposed new Town Hall at Halifax have been pre- 
pared by Mr. G. W. Stevenson, the borough engineer, and are now 
on view in the town. The style is Roman, of a most elaborate kind. 
The front elevation is 51 ft. 6 in. wide, and 64 ft. high, surmounted 
by a tower with dome 26 ft. in diameter, and reaching to a total 
height from the street level of 120 ft. It is proposed to erect the 
hall in Crossley -street. 

The Sheffield Independent observes, with reference to the trade of 
that town:— As we anticipated last week, our continental tirms are 
in receipt of numerous countermands from their correspondents 
abroad, and no doubt many more may be expected. In some in- 
stances the orders thus stopped have been considerable, but no one 
can question the propriety of these precautionary measures. Amid 
so much to cause a gloomy feeling in our commercial circles, it is 
gratifying to report that in some instances our American trade is 
spoken of as decidedly better. It is thought that the late rise in 
corn and all cereals will materially atlect the trade with the Western 
States, and ultimately cause a great demand for ous goods. In 
Rotherham, the ironworks, both malleable and ornamental, are, 
generally speaking, but poorly off for orders. The brass trade con- 
tinues without any improvement. Some important statements were 
made last Saturday at the conference of the borough members with 
the Chamber of Commerce, as to the peculiar fitness of Indian iron 
for the manufacture of steel. The statements of Mr. John Brown 
go to show that railway springs made from this material very 
greatly excel any other that has been tried. It is now to be had at 
a price which renders it most eligible for steel manufactures. The 
iron of Nova Scotia was not named at the meeting, but we are 
assured that for sieel purposes it has been found to be a very superior 
article.” , 

Mr. Cornelius Welton, of Wickham Market, Suffolk, writes, with 
reference to Fowler's steam plough:—* A large extent of land has 
been ploughed by it, at a depth greater than is generally approved 
in the neighbourhood, the policy of which, tor the present, must re- 
main a matter of opinion. 
that can be desired; beside other advantages, it is decidedly cheaper 
than horse labour, and when the cost price of the plough, &c., is 
brought within the reach of the tenant of a moderate sized occupa- 
tion, nothing can prevent its general use; equally so with thrashing 

by the same power. Of this I entertain not the smallest doubt.” 

Four deaths have resulted from the fatal boiler explosion at Hud- 
derstield, which was noticed in a paragraph in last week's ENGINEER. 
At the time these lines are penned, the inquest on the sufferers is not 
closed; but a report delivered by Mr. Joseph Hopkinson, C.E., may 
be appended. Mr. Ilopkinson observes:- “ The boiler is a double 
fire-box boiler, 7 ft. 1 in. in diameter, 30 ft. in length. The flues, 
running from end to end, measure 2 ft. 7} in from top to bottom, and 
2 ft. 64 in. from side to side, thus making 1} in. oval. It had a self- 











feeder for water, and glass water-gauge, and a common steam safety 
or discharging valve, 4 in. diameter. 


The right-hand tue of the 





In point of execution it is everything | 


| with crossties of wrought iron, so as to render it impossible for any 


boiler has collapsed at the side, from the back end of the boiler to | 


within 8 ft. of the front of the boiler, which has apparently been pre- | 


vented collapsing by the bearers and grate-bars. 
plates are 5-16 in., and others (commercially speaking) good 4 in. 
plates. At this thickness, and being oval. it should not have been 
worked at anything like the pressure which it undoubtedly has been. 
In calculating the pressure upon the safety-valve, I tind there is a 
lever 4 ft. 5 in. long, which of itself brings 56 lb. weight upon the 
centre of the valve, and the ball, weighing 93} 1b., and placed in the 
extremity of the lever, would weight the valve to 70 lb. per square 
inch, which I tind marked on the lever. I understand that at the 
time of the explosion the ball weight was 5 in. from the end of the 
lever, and as the fulcrum of the lever is 6in., we calculate that with a 
ball of 93} 1b. multiplied eight times, and including the weight of the 
lever also, brings 64 1b. per square inch upon the flues of the boiler; and 
this I hold has been most unwarrantable pressure for the form, construc- 
tion, and strength of the boiler. The safety valve is a common conical- 
faced disc valve, 4 in. diameter, with a lever and bali of the dimen- 
sion and weight before stated. The construction of the valve I 
highly condemn, as unsuited for so delicate a situation, from the 
danger of its being tampered with, and its exposure to the weather. 
The spindle of the valve, fitting a hole in the seat of the valve, is 
so closely titted as to be liable to corrosion, when it would become 
inoperative. The hole into which the spindle tits is exposed to dust, 
wet, and corrosion. There is not, with such a valve, a proper escape 
for steam under the most favourable circumstances. Should the 
valve rise from its seat, it is soon locked in itself, and by the slot 
of the ball being made flat on the face, the outer edge of the slot is 
brought upon a further point of the lever, thus increasing the pres- 
sure beyond the intended amount. The friction on the guide is also 
very great. . . .. It should have been in no one’s power by moving 
the weight to the lever thus to raise the pressure and endanger the 
boiler. The lever should never be made longer than absolutely 
necessary. The boiler is made as boilers usually are, and made of 
fair material, but whoever has authorised its being worked to 64 Ibs. 
acted unwarrantably and recklessly. I attribute the explosion to 
excessive pressure. The boiler appears to have been in the hands of 
a careful engineer. There were two steam gauges, one inoperative, 
the other repeatedly condemned. No one who had properly ex- 
amined the boiler could have pronounced it safe at more than 
40 Ib.” 

On Monday, Mr. J. Laird launched from his yard at Birkenhead 
an iron steamer for the Russian Government, the tirst of three boats 
he is building for river service. ‘The second and third boats will be 
launched in a few weeks. These steamers will be available as gun- 
boats if it should be necessary so to employ them. 

The threatening aspect of continental adairs is beginning to exer- 
cise an adverse intluence on the coal and iron trades of the north. 
The Darlington Times says: “ This district has so far been quite as 
well able to contend against the prevailing depression as any other, 
but even here, aud more especially in the Tyne, the want of brisk 
continental trade is beginning to be felt. The prices of coals do not 
vary much, In London they have been rather higher, but in other 
directions the coal owner has been obliged to submit to a reduction. 
Yor manufacturing purposes the demand is moderate. Coke for 
iron-making meets a steady sale, but for locomotive purposes the 
quantity required seems gradually diminishing, The reports of 
the state and prospects of the iron trade are generally gloomy, and 
prices are somewhat drooping.” 




















Sream-rLoucn tx Amrertca.—The Illinois State Agricultural 
Society have offered a premium of £600 for the best steam-plough, 
and the Illinois Central Railroad Company have added £300 to the 
prize. 

Tue ALberr Viapucr av SAvrasu.—The Cornwall Railway, as 
it emerges from the summit of the hills on either side of the valley, 
is supported at the water’s edge on seventeen double solid stone 
columns 11 ft. square, and varying in height with the slope of the 
ground from 20 ft. to upwards of 100 ft. The whole width of the 
river (910 ft.) is spanned by two arches resting at one point only in 
the centre of the stream on four massive cast iron columns. ‘To 
render these massive suspension are.es as it were self-supporting, 
Mr. Brunel had recourse to a most ingenious expedient. On each 








sion chains, which, as in all suspension bridges, forms a cu-ye 
towards the centre. Each of these series of chains is fastened to 
and supported by a massive wrought iron tube, which arching ap- 
wards forms a kind of metal bow, of which the roadway and chains 
would represent the string. Any strain upon the chains and road- 
way would of course have a tendency still further to arch the 
wrought iron tubes, but this is etfectually counteracted by every 
portion of the chains, the roadway, and the arched tube being tirmly 
fastened together with wrought iron ties. But each span of the 
arch forms a rigid and self-supporting wrought iron girder, the 
weight of which is borne equally by the stone columns ou the banks 
of the stream, and the cast iron pier in the centre. In forming a 
foundation for the side piers, Mr. Brunel had but little ditliculty, as 
the solid rock is everywhere on the banks of the river close to the 
surface ; but in order to procure a firm basis on which to erect the 
stone and iron pier in the centre of the river, he had to overcome 
many serious ditticulties. The water was 70 tt. deep, and below it 
lay a stratum of mud and gravel of 20 ft. thickness. ‘To establish 
the foundation by means of a common cotler dam would of course 
be impossible, but the diiliculty was overcome by a novel application 
of the cotler dam principle. An immense wrought iron cylinder, 
37 ft. in diameter, luv ft. high, and weighing no less than 30U tons, 
was sunk exactly in the centre of the stream. From this the water 
was pumped out and air forced in until the men were enabled 
to work in comparative dryness at the bottom of the river in a kind 
of gigantic diving bell. by this means the whole of the sand and 
gravel was removed, the rock levelled, and the solid column 
of masonry reared from it to above the high-water line. 
The two gigantic wrought iron tubes were put together on the 
river bank, and afterwards tloated to their places, and then raised 
as one piec These are constructed of wrought iron boiler plates ; 
they are 12 ft. high, by 17 ft. wide, and are each 470 ft. long; each 
span with its chain and ties weighs upwards of 1,200 tons. Before 
those tubes were placed in their elevated positions, each was tested 
with a dead weight strain of upwards of 1,20 tons, uniformly dis- 
tributed over the whole arch. ‘The total deflection did not exceed 
7 in., and even that deflection quickly recovered itself after the 
weight was removed. The floating and elevating of these ponderous 
tubes were etiected by much the same means as those of the Britannia 
Tubular Bridge ‘Massive iron pontoons were used to float them 
to their proper stations, and they were afterwards gradually raised 
by hydraulic pressure. This operation was perhaps one of the most 
tedious connected with the works. Twice every week the whole 
spans were raised 3 ft. in one day, and in the intervals the solid 
masonry was built up to it. The ends which rest upon the cast iron 
columns in the middle of the river could not be secured in this way, 
as the ironwork was cast in 4 ft. joints, thus one end of each of the 
tubes had to be blocked up for a week together, until a sutticient 
interval was obtained to allow of the insertion of one of the joints. 
When the tubes were raised to the req..site elevation, the suspension 
chains were attached to them, and the roadway was quickly con- 
structed. Every portion of the structure is Ormly bound together 





portion to move from its place without the whole structure being 
overturned. ‘The total length of the bridge, from side to side of the 


Some of the | 





valley, is 2,240 ft., duu ft. longer than the Britannia Tubular Bridge. 


The greatest width of the basement of the central support is only 3v tt., 
and the greatest height from the foundation to the summit is 260 ft 
The quantity of iron used in the bridge is in all about 3,590 tons— | 
2,650 tons of wrought iron, and 1,2 0 tons of cast iron. In the} 
structure no less than 14,000 cubic feet of timber were used, and in 

the construction of the piers and stort columns no less than 409,0UU | 
cubic feet of masonry. To all who have visited Plymouth, the | 
beautiful scenery of the Tamar is well known. ‘The viaduct does | 
not prejudicially atiect the view of the surrounding scenery. | 
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Guascow, llth May, 1859. 
Our pig iron market, since this day week, has been somewhat excited 
and the fluctuations have been more numerous and rather heavier than 
usual, Falling to 47s. 6d. on Thursday last, a rebound was made to 50s. 
yesterday ; to-day 49s. was the first price accepted, and we close firm, with 
buyers at 49s. 6d. per ton for mixed numbers, warrants 
Shipping iron is in good demand, and is high in price as compared with 
warrants. 
Shipments last week were 13,123 tons against 12,159 tons corresponding 
week last year. 
SHAW AND THOMSON, Metal Brokers. 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. ~— Extra 
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Rais: But few transactions reported ; market languid at £6 to £6 5s. 
per ton nett cash f.o.b. in Wales. 

Scorcu Pig Inox: There has been more demand for warrants during the 
week, and prices have advanced from 48s. to 49s. 3d., at which there are 
sellers for cash, six weeks open 49s, 9d., three months Sus. 6d. perton, The 
shipments were 13,100 tons against 12,160 tons the corresponding week last 
year. 

SPeLTER has also advanced, and may be quoted 15s. to 20s. per ton dearer 
than last week. Market steady. 

Coprek: On the 10th inst. prices were reduced 4d. per Ib. on manu- 
factured, and £5 per ton on cake and tile. 

LEaD remains unaltered. 

Tix: English dull of sale. Foreign has fallen considerably, Banca having 
been sold at £130 and fine Straits at £128 per ton. 

‘T'S PLATES are quiet, 

ar MOATE and CO., Brokers, 
May 12," 1859. 65, Old Broad-street, London. 
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Dr. LarpNer.—A telegram from our Paris correspondent, which 
appeared in our second edition of last evening, brought us the news 
of Dr. Lardner’s death. Few, if any, scientific men have done more 
than he towards extending scientific knowledge among the people, 
and none were more eminently qualified for the work. Not only 
were his acquirements as profound as those of any man of his day, 
but he possessed in a peculiarly high aegree that happy facility of 
throwing into popular and graphic language the most elaborate 
theories of science, and Jeading minds unaccustomed to scienttic 
reasoning to an appreciation of scientitic truths, which would have 
been altogether incomprehensible if involved in the obscurity of 
technical phraseology. The son of a Dublin solicitor, Dr. Dionysius 
Lardner, after receiving such education as was to be had in Irish 
schools at the beginning of the present century, was placed in his 
father’s office. Evincing, however, a very decided distaste for Ce 
profession, he was entered at Trinity College, Cambridge, an 
devoted himself to scientitic studies. He soon showed that he had 
now chosen the right path in life, and he rapidly gained an 
extraordinary number of prizes in pure mathematics, as well as _ 
natural philosophy, astronomy, and other branches of study. . 
1817 he obtained'a B.A. degree, and for ten years remained at the 
university, publishing at first various treatises on mathematics, 
including the differential and integral calculus, and subsequently - 
the steam-engine. For this he obtained a gold medal from the 
Royal Dublin Society; and his reputation bemg now in a great 
measure established, he began to contribute to the “ Edinburgh 
Encyclopedia ” and the “ Encyclopedia Metropolitana,” writing elab- 
orate articles on pure mathematics, as well as on the applied sciences. 
In 1827, on the establishment of the London University, Dr. Lardner 
aceepted the chair of Natural Philosophy and Astronomy, _ 
removing to Loudon, he set on foot ascheme for a **¢ abinet Ency¢ o- 
peedia,” which he gradually perfected, obtaining the co-operation . 
Sir John Herschel wrote a paper for this boo 
“The Preliminary Discourse 
, due 














many eminent men. 
which attained considerable celebrity, 
upon Natural Philosophy,” but most of the scientitic articles are 
to Dr. Lardner himself. In 1840 Dr. Lardner went to the Unitec 
States, and delivered with much success a series of lecture Sy which 
have since been published. After devoting much time to * eg 
Economy,” and writing a good deal on this and other subjects, - 
Lardner started his last important work, the * Museum of Science = , 
Art,” which contains many of the best popular treatises on science 
which have ever been written.— Globe. 
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SOCIETY OF ARTS. 
Wednesday, May 18th. 


ON THE RELATIVE VALUES OF COAL AND COKE IN LOCOMO- 
TIVE ENGINES, 


By Bensamin FoTHERGILL. 


HAvine attended a meeting in the society’s rooms on 2nd December, 
1857, and taken part in the discussion relating to the use of coke 
and coal in the furnaces of steam-engine boilers, I then undertook to 
lay before its members the results of a series of experiments which 
I had made with coke and coal in locomotive engines in corrobora- 
tion of the truth of my assertions. 

First, that coal was decidedly superior to coke in respect to heating 

ower, and consequently more economical ; 

Second, that a plentiful supply of steam could be generated by 
the use of coal for working engines at high velocities, and for drawing 
heavy trains ; 

Third, the capabilities of coal-burning engines for consuming their 
own smoke; and 

Fourth, the increased durability of fireboxes and tubes when coal 
was used. 

On that occasion I stated that my experiments had been con- 
ducted upon the London and South-Western Railway, and were 
made, at the request of the directors, to ascertain the value of an 
invention which had been patented by their locomotive superinten- 
dent, Mr. Joseph Beattie. This contrivance will be readily under- 
stood by referring to the drawings marked No. 1 and No. 2, where 
the firebox A A, is shown in section, and divided transversely into 
two compartments by an inclined water-space mid-feather or 
diaphragm, and a dependent water-space hanging irom the roof. 
Both compartments are arched over with fire-tiles at narrow in- 
tervals apart. The boiler is constructed within a combustion- 
chamber B, extending to about one-half its length, and it has a 
vertical mid-feather or diaphragm in the centre running parallel with 
its sides. The other half is supplied with tubes in the ordinary manner, 
as seen at C. The object of this contrivance is to increase the 
amount of direct heating surface, and to diminish the indirect or 
tube surface, whilst the combustion chamber affords sufficient space 
for the introduction of a series of fire-tiles, marked D, for the pur- 

se of retaining a portion of the heat given off from the combustion 
of the gases in the tire-box, and for diffusing the unconsumed carbon, 
as well as effecting a complete mixture of the air with the gases, and 
thereby producing a mass of flame which is brought in contact with 
the direct heating surface of the combustion chamber before it enters 
the tubes, and at the same time prevents practically such an escape 
of smoke from the chimney as could be deemed a nuisance. 

The back or first furnace is the most actively worked, the second 
being intended to carry incandescent fuel. The ash-pans are fur- 
nished with dampers at E and F for the admission of air when 
necessary; and also through the small apertures in the fire-doors, 
and through hollow stays in the fire-box. 

In addition to the mechanical contrivances referred to, Mr. Beattie 
has another of considerable importance for using a portion of the ex- 
haust steam for heating the feed-water before it enters the boiler; 
and, as I have tried both his contrivances for this desirable object, I 
need only refer to the one shown on the drawing, where G G are the 
pipes for conveying the water and steam to the tank H, under the 
foot-plate of the engine, from which the feed-pumps receive their 
supply. The water is received on to a perforated plate in this tank, 
and in its descent comes in contact with and condenses the steam, 
and thereby becomes heated. The supply of water is regulated by 
the ball-tap or valve I, and the steam is admitted or shut off when- 
ever the engine-driver has occasion to supply or shut off the feed- 
water to the boiler. 

In the course of my first series of experiments, I have used the 
feed-water supplied by Mr. Beattie’s apparatus, at a temperature of 
196 deg. 

I may here observe that I was anxious to obtain an analysis of 
the fuel used by the London and South-Western Railway Company, 
and the more so as I found that they manufactured their own coke 
from “ Ramsay’s Coking Coal” (Newcastle), which is of a superior 
quality; and as it was desirable to ascertain, as far as possible, 
whether,the coke or the coals which were supplied to me contained the 
greatest amount of sulphur, I sent samples of each to Mr. Dugald 
Campbell, analytical chemist to the Brompton Hospital, London, 
and he, after a careful examination, furnished me with the following 
statement, viz. :— 

The samples I received were four in number, and marked as 
follows :— 

No. 1.—Ramsay’s coking coal. 

No. 2.—Coke. 

No. 3.—Llanguathog Merthyr, shipped Swansea, Neath, and 
Cardiff. 

No. 4.—Griff Coal. 


No. 1.—“ Ramsay's CoxriyG Coau’’—Is of a jet sparkling appear- 
ance, and is broken up without much difficulty by the fingers into 
rather thick layers, between most of which are thin plates of iron 
pytites, which, I may state, is a compound of iron and sulphur, in 
the proportion of one of the former to two of the latter. When the 
coal is reduced to a very fine powder—and in which state it is 
required for analysis—its jet black appearance gives place te a con- 
siderable brown tint, which indicates it to be of a bituminous 
character. 

“The coal is rather above the usual density of 
being 1,279, water taken as 1,000. 

“The analysis in 100 parts is as follows :— 


Newcastle coal, 





Carbon se 6 - oe es oo ee 85°57 
Hydrogen ee oe ee ee eo 563 
Oxygen os o *- ee . oy ° 3°07 
Nitrogen . ee ee ee ee ° 148 
Sulphur o. ee ee oe . oe . 1°46 
Moisture ee oe oe oe o* 0-74 
Ash ee ee oe ee oe ee ee 200 

100:00 


“The calorific value of a substance is generally estimated in two 
ways; firstly, by calculating from its ultimate analysis what quan- 
tity of water a known weight of the fuel would evaporate from 
212 deg. Fah.; and, secondly, by ascertaining how much oxide of 
lead is capable of being reduced to the metallic state by a known 
quantity of the fuel. 

“These experiments when conducted upon the different specimens 
of fuel under precisely similar circumstances, and which has been 
the case in this instance, give results extremely useful for comparing 
the economic value of the fuel. By such means, 1 1b. of No. 1 Ramsay’s 
coking coal was found to be capable of evaporating 15°18 Ib. of 
Water from a temperature of 212 deg. Fah., and 1 1b. of reducing 
34:99 Ib. of metallic lead from the oxide. 


“No. 2.—Coke MADE From Ramsay's CokinG Coan. 

“The specimen I received of this substance was a thin column, 
which, from its appearance, must have occupied a space from the top 
to the bottom of the coke in the coking furnace. An average sample 
was selected from this for examination, and the results obtained 
were as follows :— 


“Density of coke, 1,055, water being 1,000. The analysis in 100 





parts :— 

Carbon oe oe oe oe ee ee 86°91 
Hydrogen + ro oe (le o 108 
en <« «oe hlUellhl lll Oe 
Nitrogen a —— = we . 080 
Sulphur ee oe ee ee ee oe os Be 
Moisture oe os os oe 1°28 
Ash .. nl + ic ee * — oan 

100°00 


. “One pound of this coke is capable of evaporating from 212 deg. 
ah. 12-78 lb. of water, and 1 Ib. of reducing from the oxide of lead, 
31°35 Ib. of metallic lead. 





“No. 3.—LLancuatHoG MERTHYR. 

“This coal has a bright sparkling appearance, resembling to 
some extent (No. 1) Ramsay’s coal; but it is rather more dense, and 
not so easily broken; when broken, however, the layers are not so 
thick, and between them no iron pyrites are visible, but thin plates 
of silicate of lime are occasionally noticed. 

“ Density of coal, 1,333; water 1,000. The analysis in 100 parts :— 





Carbon ee ee ee . - eo -- 89°16 
Hydrogen ee ee - o o « «©4°06 
Oxygen ee ee . oe oe ee oe 1°65 
Nitrogen ee oe ee ee ee ee 1221 
Sulphur eo ee oe ee ee ee ee 1°99 
Moisture ws oe ee ee ee +» 0°67 
Ash .. oe oe ee e ee ee es «61°86 

100°00 


“One pound of this coal is capable of evaporating from 212 deg. 
Fah., 14°741]b. of water, and 11b. of reducing from the oxide of 
lead 34°74 1b. of metallic lead. 

“No, 4.—*Grirr’ Coan. 

“ This is a coal of a dull appearance, dense and hard, with a con- 
coidal fracture, different from either of the other two coals. 

“Density of coal, 1,341; water, 1,000, 

“ The analysis in 100 parts :— 





Carbon ee ee ee oe *. ee +. 66°21 
Hydrogen oe oe ee ee ee + 409 
Oxygen ee ee . oe ar ee 11°07 
Nitrogen oe ee ee oe oe e F118 
Sulphur os oe ee a ee ee - 101 
Moisture oe oe ee ee o 9-23 
Ash .. oe oe oe ee ee eo §6—67"26 

100°00 


“One pound of this coal is capable of evaporating from 212 deg. 
Fah. 9°8 Ib. of water, and 1 Ib. of reducing from the oxide 25-14 Ib. 
of metallic lead.” 

TABLE OF ForEGcoIne Resvutrs. 
No.2. | No 


| 2 oO, 3. 
| No. 1. | oaks from Llanguathog) No. 4. 


Ramsay's 























Nokiner Coal | amsay’s Merthyr | Griff Coal. 
\Coking Coal. Coking Coal. Coal. | 
Density ..  .. } 1055 1333 | 1341 
—EE | 
Carbon .. 2s oe oe] | 86-91 89°16 
Hydrogen .. 6... | 132 406 
Oxygen .. oe oo «- 0°10 1°65 
Nitrogen a | 080 ! 121 
Sulphur... .. .. .«. | 194 1°39 
Moisture .. «. | | 1°28 007 
Ash .. .o co oe 7°65 1°86 
i ~~ | | 300-00 100°00 10000 
Lbs. of water wae) } | 
11b. of fuel would (| ‘ oe » » 
evaporate from 212° ( | w18 ane aewe | "7 
WOR. 1c ws os J] 
Lbs. of lead reduced ) | 34°99 31°35 34-74 25° 
34°7 2: 


by 1 Ib. of fuel 


“In glancing at the above table, the first thing that arrests the 
attention is the percentage amount of sulphur being greater in the 
coke than in the coal from which it was made, and by nearly } per 
cent. 

“Tt appears from my analysis that, although in coking coal there 
may be a notable loss in the percentage of carbon, hydrogen, 
oxygen, and nitrogen, in the coke, yet the sulphur has not only not 
decreased, but has actually increased in the percentage. I find in 
the coking oven that not more than one-twelfth of the sulphur goes 
otf from the coal, whilst the loss of the other gases is upwards of one- 
third of the whole. 

“But portions of the coke oy be found to contain a very much 
larger quantity of sulphur than [ found in the above specimen, and 
if I had selected a piece from near the top of the column, instead of 
taking an average of the whole, I should have found very much 
more than I did. 

“The pieces of coke delivered to me by your assistant, which he 
told me he had taken from a quantity from the tender of an engine 
in going down to Southampton, on the 2nd ult., gave on an average 
5°62 per cent. of sulphur, and some which I selected myself from 
the coke-heap at the Nine Elms station gave about 5 per cent. 

“The next peculiarity to be noticed between the coke and the coal 
from which it is made is, in the amount of ash being very much 
higher in the former than in the latter: this is caused by an excess 
of iron and silica principally, and were it not for the increase of ash 
there would not be so very much difference in their heating power, 
&e. I can only account for this increase in these two substances 
from their being volatilised in the coking-ovens, and entering into 
the crevices of the fuel from which the gases escape. 

“It is common to find large quantities of a hairy-like substance 
adhering to the coke, varying in colour from a light gray to black ; 
this is silica, with a trace of carbon and iron, and which has been in 
a state of volatilisation till arrested by coming to a cooler part of 
the coking-oven, where it has condensed, and is found as I have de- 
scribed it. 

“No. 3.—LianeuatnoG Mertuyr Coat, 

“ You will observe, is a coal of a very superior quality, and is nearly 
equal to Ramsay's coking coal in heating power, and has a very little 
less percentage of sulphur; but No. 4, ‘Griff’ coal, though contain- 
ing less sulphur than either, does not possess such heating power, 
which is partly owing to its containing a large percentage of water ; 
this water is expelled when the coal is reduced to a fine powder, and 
submitted for some time to a temperature of 212° Fah. The mois- 
ture in the other specimens was determined in a similar manner. 

“T may state that my experiments were repeated, and great care 
was bestowed to verify any results which appeared contrary to what 
should have been expected, such as the tat amount of ash in 
coke, in comparison to the coal from which it was made, and the 
larger amount of sulphur in coke than in coal, the general belief 
being that in the coking of coal most of the sulphur is driven ot.” 

I will now proceed to give a detailed statement as to my mode of 
procedure to ascertain the quantity of fuel consumed per trip from 
the Waterloo Station, London, to Southampton and back again, 
inclusive of the quantity used in getting up steam in the morning, 
and whilst waiting at Southampton. I personally inspected the 
weighing of the fuel in the morning, and again at Southampton, 
and on the return of the engine to Nine Elms, | took an account of 
the coal which remained on the tender, and I had the fire-box cleared 
out, the hot material cooled and riddled, and the worthless portion 
separated, and I allowed the value of good coal for the remainder. 

I commenced my experimental trips with the coal engine “ Iron- 
sides,” which had been constructed on Mr. Beattie’s patented plans, 
for burning coals only, and heating the feed-water, and took the 
10.15 A.M. mail train from Waterloo to Southampton, and arrived 
there at 1.5 p.m. We commenced the return journey at 3.0 r.., 
and arrived at the Waterloo Station at 5.58, the engine having per- 
formed the trip in the most satisfactory manner, and without any 
appearance of smoke, save and except when the steam had to be 
got up in the morning, or the fires prepared for the return journey. 

The result of that day's trip will be seen by referring to the 
tabulated summary opposite November 15th, where the average 
consumption of fuel is shown as 16°71 Ib. of coal per mile, or when 
reduced to its coke value equal to 11°14 Ib. per mile. with an average 
load of 12-2 carriages per mile, travelling at an average speed of 
31°25 miles per hour. 

I have said that the consumption of coal, when reduced to its 


| coke value, was equal to 11°14 Ib. per mile; in explanation of my 


meaning, I beg to state, experience has proved that, in order to make 
1 ton of good coke suitable for locomotive engines, 14 tons of the 


best coking coal is required, and with some kinds of coking coal, 


| 


345 


1} tons to 1} tons are necessary to produce 1 ton of coke. It will 
be evident then, that if the same load can be taken, at the same 
velocity and under the same circumstances in respect to weather, 
with equal weights of fuel, say with coal in engines fitted up with 
Mr. Beattie’s patented contrivance, and with coke in the ordinary 
class of engines, a net saving is effected of 4, or 33 per cent., in fuel 
alone, without taking into consideration the incidental saving con- 
sequent on the construction of coke ovens, the interest on capital, the 
cost of their maintenance, and the wages of workmen employed in 
the manufacture of coke. 
(To be continued.) 


MANCHESTER LITERARY AND PHILOSO- 
PHICAL SOCIETY. 
May 3, 1859. 
W. Farmnatry, F.R.S., &e., President, in the Chair. 


Tu librarian said, that he had much pleasure, on behalf of the 
widow of the late distinguished professor of the French language 
and literature, Monsieur Jobert, to present to the society, with a 
view of distribution to the learned bodies with which the society 
exchanges publications, about 100 copies of that gentleman's 
“Philosophy of Geology,” and an equal number of his “ Ideas,” 
partly bound and partly in sheets. Ditlerent opinions will, of course, 
be entertained on the speculative views ye ae in these works ; 
but all will agree that they are written with great eloquence in a 
remarkably pure language, and display a rare talent—so much so, 
indeed, that that eminent philosopher, the Rev. Professor A. Sedg- 
wick, has thought one of them—the “ Ideas "—deserving of a com- 
mendatory notice in his “ Discourse on the Studies of the Univer- 
sity of Cambridge.” They will, therefore, no doubt, be worthy of 
the society's acceptance, for the purpose mentioned, 

On the motion of Dr. Smith, seconded by Mr. Binney, the thanks 
of the socicty were voted to Madame Jobert. 

“A Notice of the Geology of the Australian Gold Fields,” by W. 
S. Jevons, Esq., late of the Sydney Mint, communicated in a letter 
to Professor Roscoe, was read. 

I was much interested when at the Braidwood diggings, in 
New South Wales, in speculating on the nature of the granite 
plateau, and the relations of it to the minerals encountered in gold 


washing. The order of the section exhibited by a “claim” is some- 
what as follows :— 
Vegetable soil 9 in.—Ferruginous Concretions.— Strata of 


Granitose Sand of variable character.—Thin Strata of Clay, Mica, 
Sand, &e.—Washing Stutf.— Rotten Granite Bottom. 

The * washing stuft” forms the lowest stratum, varying in thick- 
ness from almost nothing up to 2 ft. or 8 ft., but averaging 2 in. or 
Sin. It consists of :— 

1. Coarse granitose sand, 

2. Small quantities of clay. 

3. Fine particles of yellow mica. 

4. Gravel composed of felspar pebbles, chiefly red, sometimes 
green or other colours; and quartz, either massive or crystalline, 
often in very large crystals. 

5. Black iron (magnetic-titanite of iron), sand, and a few scarce 
pieces of hematite and specular iron ore. 

6. Topaz sand. 

7. Gold dust. 

1 found some reefs of quartz in the neighbourhood of the diggings, 
some of which had been tested for gold, but unsuccessfully. They 





| 
| 


run W.N.W., and E.S.E., whereas true auriferous reefs are said to 
be uniformly north and south in direction. In these reefs the quartz 
is supported between walls of felspar rock much decomposed. It 
appears to me that such reefs as these originate in the separation of 
| the constituents of granite, but I have not heard of the same else- 
| where. Now, the fact of gold being associated in the wash-dirt with 
fragments of quartz does not prove that it was derived from quartz 
reefs, because any large fragments of quartz or other rock remaining 
unbroken by the alluvial action would naturally be found in the 
lowest stratum. It appears to me probable, then, that the gold, as 
well as all the other minerals, are simply the components of the 
granite of the plateau. But such is the minute proportion of the 
gold, that it would scarcely be possible to extract it from granite. 
A ton of dirt seldom contains more than 1 oz. of gold, but the wash- 
dirt forms at the most yyth part of the granite-debris, even in rich 
hollows, and allowing for those parts which contain no gold, I should 
say that the granite will not contain more than poo oz. to the ton, 
which would be quite inappreciable. I should also mention that I 
saw reefs or dykes of a dark ferruginous rock, probably trap, but 
running parallel with the other reefs; in the neighbourhood were 
large masses of porphyry, of which I have a small specimen. 

Mr. H. M. Ormerod produced two specimens of iron used in build- 
ing which had both become oxidised so as to injure the buildings 
which they had been used to strengthen. One, an iron cramp taken 
from the north-west buttress of Manchester parish church, about 
1 ft. long and 3 of an inch thick. This had become treble the 
thickness by rust, and had split the buttress in the centre of which 
it was inserted, lifting about 12 ft. of wall. It had been inserted 
about ninety years since. The other a small wedge from the steeple 
of St. Mary’s Church, in Manchester, about } of an inch thick at 
the broad end originally, but now j of an inch. These wedges had 
lifted all the stones which they were meant to keep in their places, 
splitting some and allowing all the rain to penetrate. ‘The steeple 
was erected about 1756, and the upper part has now become so 
ruinous and dangerous from the original faulty construction and the 
expansion of the iron cramps and wedges, that it is being taken 
down, pursuant to notice from the city surveyor.* 

A paper, communicated by Dr. Smith, was read by its author, 
Dr. Roberts, physician to the Royal Infirmary, “On the Effect of 
Food on the Reaction of the Urine.” 

It has been the universal belief, until recently, that the reaction 
of the human urine is, in health, unfailingly acid, and that a neutral 
or alkaline condition of it was either a sign of disease or the conse- 
quence of partaking of subacid fruits, the vegetable salts of which 
became changed in the blood and appeared in the urine as alkaline 
carbonates. 

In 1845 Dr. B. Jones called this belief in question, and announced 
that after ordinary food of any kind, whether animal, vegetable, or 
mixed, the acidity of the urine in an hour or two becaine depressed, 
and frequantly even changed to neutrality or alkalinity; returning, 
however, again to its natural degree after the lapse of one or two 
hours. In the “Philosophical Transactions” for 1849, Dr. Jones 
brought forward a large number of experiments in support of this 
view. 

Later experiments have failed to confirm the observations of Dr. 
Jones. Drs. Vogel and Bencke in Germany, and Dr, Sellers in 
Edinburgh, did not succeed in tracing any constant and direct 
relation between the digestion of food and the reaction of the urine. 

The experiments detailed in this paper were undertaken with a 
view of throwing additional light on this dispute. 

To that end the urine of a man couniy-alghe years of age, weigh- 
ing 144 1b. in robust health, living in most favourable hygienic 
condition, was examined by hourly observations on thirty-eight days. 
The acidity of the secretion was estimated by a test solution of 
caustic soda; and when it became alkaline, the alkalinity was as- 
certained by dilute sulphuric acid, in the usual way for volumetrical 
analyses. The observations commenced at seven, a.m., on leaving 
bed, when the night urine was discharged. At eight o'clock the 
bladder was emptied again, and thus the product secreted from 
seven to eight was obtained for examination. In the same manner 
the urine was examined separately for each hourly period until 
noon. From noon until dinner the observations were made two- 
hourly After dinner the urine was examined every hour until 





* After grinding and polishing the iron rust, it presented a black 
iridescent surface of almost metallic brilliancy, and similar, in appearance, 





to Elba ore. It was capable of being made into a magnet of considerable 
power and retentiyeness,—J, P. J, 
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the sixth hour after that meal; and from that time till bed-time 
every two hours. 

In this way a minute record was obtained of the varying changes 
of the urine through the day and night. ; 

Two meals a day were taken, breakfast always at eight, and 
dinner generally at two p.m.; after which no food was taken till 
breakfast next morning. 

In addition to the degree of acidity or alkalinity of each spe- 
cimen, its exact quantity and specilic gravity were also duly 
observed. From the two last the solids separated by the kidneys, 
during each hourly period, were calculated according to Dr. Christi- 
son's formula. 

The effect of ordinary mixed food was examined on seventeen 
days; the effect of purely animal food (meat, eggs, milk, and 
cheese) on eight days; and that of purely vegetable food (bread, 
rice, sugar, and fresh vegetables, but no acid or sweet fruits) on 
nine days. 

The results were similar in kind, whatever sort of food was taken ; 
but vegetable food atlected the urine less than mixed or animal diet. 
By living several days successively on vegetable food, the effect 
was greatly heightened, and on the third day of such diet, a break- 
fast of two pieces of dried toast and two cups of coffee made the 
urine alkaline in two hours. 

The following propositions sum up the results obtained :— 

1. The primary and direct effect of a meal was to lower the 
acidity of the urine. Sometimes the depression was slight, but 
more frequently the urine became neutral or alkaline. 

2. After breakfast, the greatest depression occurred at the second 
hour, and the period of depression continued between two and four 
hours. 

$. After dinner, the greatest depression took place at the third, 
fourth, and fifth hours, and lasted from four to six hours. The 
effect after dinner was stronger as well as more prolonged than after 
breakfast. 

4. The urine became neutral or actually alkaline, after breakfast, 
twenty-three days out of thirty-eight ; it became neutral or alka- 
line, after dinner, thirty-three days out of thirty-seven. 

5. The effect of an ordinary mixed diet, and of purely animal 
diet, seemed almost ident cal. Vegetable diet, on the contrary, had 
decidedly a slighter ei vd unless it was used exclusively for 
some days in succession, the depression did not reach the neutral 
line. 

6. After the period of depressed acidity had passed off the ac 
of the urine rose again, so that at the ninth and tenth hours 
meal it was higher than before the meal. It was also invariably 
found that the morning urine was more acid when supper was taken 
the night before, than when the subject of experiment went to bed 
fasting. 

7. Although, therefore, the primary effect of a meal was to de- 
press the acidity of the urine, the secondary and remote effect was 
exactly the reverse. 

#. This remote effect of a previous meal was found frequently to 
interfere with the primary etfect of a recent meal. For this reason, 
the urine after breakfast rarely reached the neutral line, if a hearty 
supper was taken the night before. 

9. The alkaline urine after a meal owed its reaction to a fixed 
alkali, It did not contain ammonia. Generally it was turbid from 
precipitated phosphates when passed; but not unfrequently, how- 
ever, it was clear, and once or twice it was clear when strongly 
alkaline. Its odour was very peculiar, and resembled exactly that 
of the urine of the horse, It was found rich in uric acid, also in 
earthy phosphates; the alkaline phosphates seemed only moderately 
abundant in it. 

10. The emission of urine, turbid with phosphates, is therefore, 
within certain limits, a natural phenomenon, and earthy phosphates 
are the only urinary deposits which can appear in the urine before 
cooling, in the healthy state. 

11. The depression of the acidity after a meal coincides in point of 
time with chymilication rather than with digestion. ‘The solids of 
the urine began to increase simultaneously with the declension of its 
acidity. So that the passage of food into the blood, and the dimi- 
nished acidity of the urine, seemed to be connected together as cause 
and effect. 

12. Liebig has pointed out that phosphoric acid and the alkalies 
are present in such proportion in bread, meat, and our ordinary food, 
that if we suppose them dissolved, the alkalies invariably prepon- 
derate. Hence arises, he says, the alkalinity of the blood.* If this be 
so, every meal that is dissolved and absorbed into the blood must 
increase the alkalinity of that fluid, and raise it for a time above the 
natural level. But it is well known that the kidneys are the unique 
channel by which fixed alkalies given as medicines pass through the 
system, and in their traject they render the urine alkaline. And 
what is a meal, viewed in this light, but a dose of alkali? This ex- | 
planation accords perfectly with the statement in Proposition 11, 
























inferiority,* the guns E and A, one of which had been cast in the 
ordinary way, and the other with remelted iron, under pressure, 
exhibited very high powers of resistance. The results thus obtained 
were further confirmed by experiments upon the tenacity and density, 
which gave the following mean results :— 

Tenacity in Ibs. 


Gun, Density. 
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After discussing the results of these experiments, in some respects 
anomalous, gun A being a peculiarly fortunate cast, it appeared that 
the other guns were improved by the remelting and pressure of head, 
so as to give the best result with E, which had been subjected to both 
these processes. In conclusion, the author alludes to experiments on 
guns cast with a core, and expresses his belief that the great prac 
tical difficulties which beset that process must prevent its appli- 
cation, although theoretically calculated to produce guns of greatly 
increased strength. 





NEW INDIAN PATENT LAW. 
PREAMBLE, 


Wuereas Act VI. of 1856, entitled ‘An Act for granting exclusive 
privileges to inventors,” was passed by the Legislative Council of 
India without the sanction of her Majesty to the passing thereof 
having been previously obtained and signitied, in pursuance of the 
statute passed in the seventeenth year of the reign of her Majesty, 
entitled “An Act to provide for the Government of India:” And 
whereas her Majesty’s Law Officers having given it as their opinion 
that the Legislative Council of India was not competent to pass 
Act VI. of 1856 without previously obtaining the sanction of the 
Crown, and the Court of Directors of the East India Company 
having, in pursuance of the power vested in them by law, disallowed 
Act VI. of 1856, and having signified to the Governor-General of 
India in Council their disallowance thereof, the said Act was re- 
pealed by Act IX. of 1857: And whereas it is expedient, for the 
encouragement of inventors of new manufactures, that certain ex- 
clusive privileges in their inventions should be granted to them in 
India, and that exclusive privileges obtained under the said Act 
should be protected: It is enacted as follows (the sanction of her 
Majesty to the passing of this Act having been previously obtained 
and signified, in pursuance of the said statute) :— 

I. The inventor of any new manufacture may petition the 
Governor-General of India in Council for leave to tile a specification 
thereof. Every such petition shall be in writing in the form or to 
the effect mentioned in the schedule hereunto annexed, and shall be 
signed by the petitioner or (in case the petitioner shall be absent 
from India) by an authorised agent, and shall state the name, ad- 
dition, and place of residence of the petitioner, and the nature of the 
invention. 

If. Upon such petition the Governor-General of India in Council 
may make an order authorising the petitioner to file a specitication 
of the invention. 

Ill. Before making such order the Governor-General of India in 
Council may refer the petition to any person or persons for inquiry 
and report, and such person or persons shall be entitled to a reason- 
able fee for such inquiry and report, to be paid by the petitioner ; 
the amount of such fee, in case of dispute, to be settled by a judge of 
one of her Majesty’s Courts of Judicature in a summary manner. 

IV. If, within the space of six calendar months from the date of 
such order the petitioner cause a specification of his invention to be 
filed in manner hereinafter mentioned, the petitioner, his executors, 
administrators, or assigns, shall be entitled to the sole and exclusive 
privilege of making, selling, and using the said invention in India, 
and of authorising others so to do, for the term of fourteen years 
from the time of filing such specification, and for such further term 
(if any) not exceeding fourteen years from the expiration of the first 
fourteen years, as the Governor-General of India in Council may 
think fit to direct, upon petition to be presented by such inventor, at 
any period not more than one year, and not less than six calendar 
months, before the expiration of the exclusive privilege hereby 
granted. 

V. An order authorising the filing of a specification, or for extend- 
ing the term of such exclusive privilege as aforesaid, may be made 
subject to any such conditions and restrictions as the Governor- 
General of India in Council may think expedient. 

VI. Every specitication of an invention filed under this Act shall 
be in writing, and shall be signed by the petitioner, and shall 
particularly describe and ascertain the nature of the said invention, 
and in what manner the same is to be performed. 












VIl. Every petition for leave to tile a specification and every } 


re « » havi ake » chair, a paper was read by » | 7 le / 4 Re ae : 
Dr. Joule having taken the chair, a paper is read by the | specification filed under this Act shall be left with the Secretary to 


president, W. Fairbairn, F.R.S., entitled * Experiments to Deter- 
mine the Effects of Different Modes of Treatment on Cast-Iron for 
the Manufacture of Cannon.” 

After commenting upon the importance of the treatment of iron in 
the manufacture of cannon, and onthe want of knowledge upon this 


the Government of India in the Home Department, and every pe- 
tition and specitication shall be accompanied by a declaration in 
writing, signed by the petitioner in the form or to the effect mentioned 





in the Schedule hereunto annexed, marked A and B respectively ; | 


and if the inventor be absent from India, the petition and specifi- 


ject, e ited i » fai » of many of the guns employed i . : . ; 
subject, exhibited in the failure of many of the g ployed in the cation shall also be accompanied by a declaration signed by the 


Russian war, the author proceeds to describe the processes usually 
adopted in the foundry for the improvement of iron, under the heads 
mixing, remelting, and prolonged fusion. The value of remelting 
and mixing iron has long been recognised, anc their effect in in- 
creasing the tenacity of the metal has been ful.y demonstrated by 
experiments. Lately the influence of prolonged tusion had also been 
the subject of inquiry, and the conclusion had been arrived at that a 
continued exposure of liquid iron, to au intense heat, augments the 
cohesive powers of the iron in proportion to the duration of the ex- 
posure, up to some not well ascertained limit where the opposite | 
etfect begins to be produced, aud the iron deteriorates. 

The author then proceeds to narrate the results of some experi- | 
ments in which he was engage in 1855, on the improvement of 


cast-iron ordnance. Five 24-Ib. guns were cast of a carefully selected | 


mixture of the following qualities of iron :— | 
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In casting these guns it was sought to determine the effect of | 
various modes of treatment in the foundry; hence, 

Gun A was cast in the usual way, with 3 ft. 6 in. head. 

Gun B was cast from the air-furnace, of iron remelied once be- 
fore casting into the mould, 

Gun © was cast from the cupola with desulphurised coke. 

Gun D was cast from the air furnace in the usual way, under a | 
pressure of 17 ft. 6 in. of head. | 

Gun E was cast from iron remelted once, and then run into mould, | 
under 17 ft. 6 in. head of metal. | 

These guns having been bored and turned, were conveyed to | 


Woolwich Marshes, and subjected to proof by tiring, beginning with 
the usual proof charges, with a gradually increasing quantity of | 
powder and weight of shot, until the gun burst. The result of these 
proofs is exhibited in the following table ;— 











Number of Total quantity of |notay weight of 'Total number of 


Gun. Rounds powder used, in | shot fired, in Ibs 


wads used, | 











fired. Ibs. 

A 364 91 | 

B | 350 | 90 | 
c | ) | 43 
D so 
. « 4 vl 





From this table it will be seen that, whilst the gun cast with de- 
sulphurised coke from the cupola exhibited comparatively a great 














* Familiar Letters,” letter 28. 


agent who shall present or fle the same, to the eflect that he verily 
believes that the declaration, purporting to be the declaration of the 
inventor, was signed by him, and that the contents thereof are true, 
which declaration shall be in the form, or to the etlect mentioned in the 
said schedule. The date of the delivery of every such petition and 
specitication shall be endorsed on the same respectively, and shall 
also be recorded at the oflice of the said secretary. 

Vill. If any person who shall make a declaration under this Act 


} shall wilfully and corruptly make any false statement therein, he 


shall be deemed guilty of perjury, and shall be proceeded against, 
and upon conviction punished accordingly. 

IX. No specitication shall be filed until the petitioner shall have 
paid all fees payable under this Act, including the fees (if any) of 
the person or persons to whom the petition shall have been referred 
for inquiry and report. 

X. At the time of delivering the specitication for the purpose of 
being filed, the petitioner shall cause to be delivered to the said secre- 
tary tive copies thereof, of which,— 

One shall be sent to and filed by one of the secretaries to the 
Government of Bengal; one shall be sent to and tled by one of the 
secretaries to the Government of Fort St. George; one shall be sent 
to and tiled by one of the secretaries to the Government of Bombay ; 


| and one shall be sent to and filed by one of the secretaries to the 
| Government of the North-Western Provinces. 


A copy of such specification shall be open at all reasonable times 
at the oitice of each of the said secretaries to public inspection upon 
payment of a fee of one rupee. 

XI. A book shall be kept in the oflice of the said secretary to the 
Government of India, wherein shall be entered and recorded every 
such petition and specification, and every order made upon such 
petition or relating to the invention therein mentioned. Every 
specitication shall be numbered according to the order in which it is 
entered in such book; and a reference shall be made in such book, 
in the margin of the entry of each specification, to every order 
relating to the invention, and to every petition, memorandum, or 
amended specitication, which shall be tiled under the provisions of 


| Section XIV, 


XIL. Such book, or a copy thereof, shall be open at all convenient 
times for the inspection of any person upon the payment of a fee of 
one rupee; and the said secretary shall cause a copy of any entry 
therein, certitied under his hand, to be given to any person requiring 
the same on payment of the expense of copying. 





* Considerable want of uniformity is observable in iron melted in the 
cupola, unless retained for some time in a state of ebuilition at a high tem- 
perature. This will account for the comparative weakness of the gun C, 
which, under different treatment, would have been greatly improved by the 
use of desulphurised coke, as was found to be the case in former experi- 
ments, 





XIII. Every such certified copy shall be prima facie evidence of 
the document of which it purports to be a copy. 

XIV. If after the filing of the specification the petitioner shall 
have reason to believe that through mistake or inadvertence he has 
erroneously made any misstatement in his petition or specification, 
or included therein something which at the date of his petition was 
not new or whereof he was not the inventor, or that such specifica- 
tion is in any particular defective or insufficient, he may petition 
the Governor-General in Council for leave to file a memorandum 
pointing out such error, defect, or insufficiency, and disclaiming any 
part of the alleged invention, or in case of any defect or insutti- 
ciency of the specitication for leave to file an amended specification. 
The petition shall state how the error, defect, or insufficienc 
occurred, and that it was not fraudulently intended, and shall be 
accompanied by a declaration in writing signed by the petitioner, 
and if he be absent from India by his agent, stating that the con- 
tents of such petition are true, to the best of his knowledge and belief, 
Upon such petition the Governor-General in Council may make an 
order allowing such memorandum or amended specification to be 
filed. All the provisions of Sections X., XI., XIL, and XIIL., appli- 
cable to the specifications, shall be applicable to the petitions, orders, 
and memoranda or amended specifications referred to in this section. 
An amended specification filed under the provisions of this Act 
shall, except as to suits or proceedings relating to the exclusive 
privilege which shall be pending at the time of the filing of such 
amended specification, have the same effect as if it had been the 
specification tirst filed; provided that nothing contained in an 
amended specification shall extend or enlarge any exclusive 
privilege before acquired. 

XV. No person shall be entitled to any exclusive privilege under 
the provisions of this Act—If the invention is of no utility, or—If 
the invention, at the time of presenting the petition for leave to file 
the specification, was not a new invention, or within the meaning of 
this Act, or—If the petitioner is not the inventor thereof, or—If the 
specitication filed or the amended specification (if any) does not 
particularly describe and ascertain the nature of the invention, and 
in what manner the same is to be performed, or—If the original or 
any subsequent petition relating to the invention or the original or 
any amended specitication contain a wilful or fraudulent misstate- 
ment. 

XVI. Every exclusive privilege under this Act shall cease if the 
Governor-General of India in Council shall declare that the same, 
or the mode in which it is exercised, is mischievous to the State, or 
generally prejudicial to the public; or if a breach of any special 
condition on which the petitioner shall be authorised to tile a speci- 
fication, or upon which the term of the exclusive privilege shall be 
extended, shall be proved to the satisfaction of any of her Majesty’s 
Courts of Judicature, and if the Governor-General of India ‘in 
Council shall thereupon declare that such exclusive privilege shall 
cease, 

XVII. The importer into India of a new invention shall not be 
deemed an inventor within the meaning of this Act unless he be the 
actual inventor. 

XVIII. A foreigner, whether resident abroad or not, may petition 
for leave to file a specification under this Act. 

XIX. An invention shall be deemed a new invention within 
the meaning of this Act if it shall not, before the time of apply- 
ing for leave to file the specification, have been publicly used 
in India or in any part of the United Kingdom of Great 
Britain and Ireland, or been made publicly known in any part of 
India or of the United Kingdom by means of a publication, either 
printed or,written, or partly printed and partly written. The public 
use or knowledge of an invention, prior to the application for leave 
to tile a specitication, shall not be deemed a public use or knowledge 
within the meaning of this section, if the knowledge shall have been 
obtained surreptitiously or in fraud of the inventor, or shall have 
been communicated to the public in fraud of the inventor or in 
breach of confidence: provided the inventor shall, within six 
calendar months after the commencement of such public use, apply 
for leave to file his specitication, and shall not previously have 
acquiesced in such public use: provided also, that the use of an in- 
vention in public by the inventor thereof, or by his servants or 
agents, or by any other person by his licence in writing, for a period 
not exceeding one year prior to the date of his petition, shall not be 
deemed a public use thereof within the meaning of this Act. 

XX. If an inventor who, prior to the time of applying for leave 
to file a specitication of an invention under this Act, shall have 
obtained her Majesty’s Letters Patent for the exclusive use of such 
invention in the United Kingdom, or any part thereof, shall, within 
twelve calendar months from the passing of this Act, or within 
twelve calendar months from the date of such Letters Patent, peti- 
tion the Governor-General of India in Council for leave to tile a 
specification of such invention (which petition shall be in writing, 
in the form or to the effect mentioned in the schedule), the invention 
shall be deemed a new invention within the meaning of this Act, if 
it was not publicly known or used in India at or before the date of 
the petition for such Letters Patent, notwithstanding it may have 
been publicly known or used in some part of the United Kingdom 
or in India before the time of his petitioning, under this Act, for 
leave to tile the specitication: Provided the petition for leave to file 
the specitication shall state that such Letters Patent have been 
granted, and shall also state the date thereof and the term during 
which the same are to continue in force: Provided also, that an 
exclusive privilege obtained under the provisions of this Act by an 
inventor who has obtained her Majesty’s Letters Patent for the ex- 
clusive use of such invention, shall cease to have effect if such 
Letters Patent be revoked or cancelled; and that no such exclusive 
privilege shall extend beyond the term granted by such Letters 
Patent unless the same shall be renewed, in which case the exclusive 
privilege may be renewed under this Act for the extended term or 
any part thereof. . 
XXI. No exclusive privilege obtained under this Act shall entitle 
the owner of such privilege to exclude any person from using the 
invention, who, prior to the 7th day of July, 1855, used the same in 
ndia. 4 

XXII. An action may be maintained by an inventor against any 
person who, during the continuance of any exclusive privilege 
granted by this Act, shall, without the licence of the said inventor, 
make, use, sell, or put in practice the said invention, or who shall 
counterfeit or imitate the same. Provided that no such action shall 
be maintained in any court other than the principal court of original 
jurisdiction in civil cases within the local limits of whose jurisdic- 
‘tion the cause of action shall accrue or the defendant shall reside as 
a iixed inhabitant. ’ 
XXIII. No such action shall be defended upon the ground of any 
detect or insutliciency of the specification of the invention, nor upon 
the ground that the original or any subsequent petition relating to 
the invention, or the original or any amended specitication, contains 
a wilful or fraudulent (misstatement; nor upon the ground that the 
invention is not useful; nor shall any such action be defended upon 
the ground that the plaintiff was not the inventor, unless the de- 
fendant shall show that he is the actual inventor, or has obtained a 
right from him to use the invention either wholly or in part. Any 
such action may be defended upon the ground that the invenuon 
was not new if the person making the defence, or some person through 
whom he claims, shall, before the date of the petition for leave to tle 
the specification, have publicly or actually used, in India or in ged 
part of the United Kingdom, the invention, or that part of it o 
which the infringement shall be proved, but not otherwise. 
<IV. It shail be lawful for any person to apply by motion to 
: r1rule to show cause 











any of her Majesty’s Courts of Judicature for ¢ hoy : 
why the court should not declare that an exclusive privilege in 
respect of an invention has not been acquired under the provisions of 
this Act by reason of all or any of the objections following (to be 
specitied in the rule); that is to say:—That the said invention Is of 
no utility, or—That the said invention was not, at the time of 
presenting the petition for leave to file the specification, a new 
invention within the meaning of this Act, or—That the petitioner 
was not the inventor thereof, or—That the specification filed, or 
the amended specification (if any), does not particularly describe 
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and ascertain the nature of the invention, or in what manner 
the same is to be performed, or—That the petitioner has know- 
ingly or fraudulently included in the petition or specification, or 
amended specification, as ge of his invention, something which 
was not new or whereof he was not the inventor, or—That the 
original or any subsequent — relating to the invention, or 
the original or any amended specification, contains a wilful or 
fraudulent misstatement, or—That some part of the invention, 
or the manner in which that part is to be performed, as de- 
scribed in the specification filed, or the amended specification, is not 
thereby sufficiently described and ascertained, and that such 
defect or insufficiency was fraudulent, and is injurious to the 
public. 

XXV. Any person may, in like manner, apply to any of her 
Majesty’s Courts of Judicature for a rule to show cause why the 
court should not declare that an exclusive privilege has not been 
acquired under the provisions of this Act, in respect of any part of 
the invention to be specified in the rule by reason of all or any of the 
objections following (to be specified in the rule), that is to say— 
That such part of the invention is wholly distinct from the other 
part thereof, and is of no utility, or—That such part of the invention 
was not, at the date of the petition for leave to tile the specitication, 
a new invention within the meaning of this Act, or—That the 
etitioner was not the inventor of that part of the invention, or— 
That that part of the invention, and the manner in which it is to 
be performed, is not sufficiently described and ascertained in the 
specification filed or the amended specification, and that such defect 
or insufliciency is injurious to the public. 

XXVI. It shall be lawful for the Advocate-General at any of the 
Presidencies of Fort William in Bengal, Fort St. George, and Bom- 
bay, or any other person, by order of the Governor-General in Coun- 
cil, to apply to any of the said Courts of Judicature for a rule calling 
upon the petitioner, his executors, administrators, or assigns, to 
show cause why the question of the breach of any special condition 
upon which the leave to file a specification has been granted, or any 
other question of fact on which the revocation of the exclusive 
privilege by the Governor-General in Council under the power 
hereinbefore reserved may, in the judgment of the said Governor- 
General in Council, depend, should not be tried in the form of 
an issue directed by the said court; and if the rule be made ab- 
solute, the court, unless the breach or other matter of fact be 
admitted, may thereupon direct such issue to be tried, and certify 
the result of such trial to the Governor-General in Council; the 
costs of such trial, and also the costs of any proceedings in any 
of the said courts of judicature under the provisions of this Act, 
shall be in the discretion of the court. 

XXVII. Notice of any rule obtained or proceeding taken under 
either of the last three preceding sections shall be served on all 
persons appearing to be proprietors or to have shares or interests 
in the exclusive privilege under the provisions of Section XXXV. 
of this Act, and it shall not be necessary to serve such notice on 
any other persons. 

XXVIII. Any of the said Courts of Judicature, if it think fit, 
may direct an issue for the trial, before the same court or any 
other Court of Judicature, or any principal court of original juris- 
diction in civil cases of any question of fact arising upon an appli- 
cation under Sections XXIV., XXV., or XXVL., of this Act, and 
such issue shall be tried accordingly in a summary manner, and if 
the issue be directed to another court, the finding shall be certitied 
by the court before which the same was tried, to the court direct- 
ing the issue. If the issue be directed to any Courts of Judicature, 
the court by which the issue is tried may, before the finding is 
certified, direct a new trial of such issue according to the usual 
course and practice of such court. _If the issue be directed to any 
court other than a Court of Judicature, the finding shall not be 
subject to appeal, but the evidence taken upon the trial shall be 
recorded, and a copy thereof, certilied by the judge, shall be trans- 
mitted, together with any remarks he may think fit to make 
thereon, to the court by which the issue was directed; and such 
court may either act upon the decision of the court which tried 
the issue, or direct a new trial, if it should appear necessary. 

XXIX. If it shall appear to any of the said Courts of Judicature 
at the hearing of any yor under the provisions of Sections 
XXIV. or XXV. of this Act that, by reason of any of the objec- 
tions therein mentioned, the said exclusive privilege in the invention 
or in any part thereof has not been acquired, the court shall give 
judgment accordingly, and shall make such order as to the costs 
of and consequent upon the application as it may think just; and 
there, upon the petitioner, his executors, administrators, and assigns 
shall, so long as the judgment continues in force, cease to be entitled 
to such exclusive privilege. 

XXX. If the court, at the hearing of any such application as 
last aforesaid, shall think that the petitioner has, in the description 
of his invention in the petition or specitication, or amended specifi- 
cation (if any) included something which at the date of the petition 
was not new or whereof he was not the inventor, or that the 
specitication is in any particular defective or insutlicient, but that 
the error, defect, or insufficiency was not fraudulently intended, the 
court may adjudge the said exclusive privilege to have been ac- 
quired and to be valid, save as to part thereof affected by such error, 
defect, or insufficiency, or if the court shall think that the error, 
defect, or insufficiency can be amended without injury to the public, 
they may adjudge the exclusive privilege in the whole of the inven- 
tion to be valid, and may, upon such terms as shall appear reason- 
able, order the specification to be amended in any of the said 
particulars ; and thereupon the petitioner, his executors, adminis- 
trators, or assigns shall, within the time limited by the said court 
for the purpose, file a specification amended according to such order. 
Provided that no such amended specification shall have the effect of 
extending or enlarging the exclusive privilege before acquired. 

XXXI. An exclusive privilege shall not be defeated upon the 
ground that the petition contains a misstatement, unless such mis- 
statement was wilful or fraudulent. 

XXXII. Whenever it shall be adjudged by any of the said Courts 
of Judicature that an exclusive privilege as to the whole or any 
part of an invention has not been acquired, the said Secretary to the 
Government of India shall, upon the production of the judgment or 
order, cause an entry thereof to be made in the said book herein- 
before directed to be kept, and shall cause a reference to such entry 
to be made in the margin of the entry of the specification contained 
in such book. 

XXXIII. If, upon proceedings instituted within two years from 
the date of a petition to file a specification, the actual inventor shall 
prove to the satisfaction of the principal court having jurisdiction 
in civil cases, within the local limits of whose jurisdiction the 
defendant shall reside as a fixed inhabitant, that the petitioner was 
not the actual inventor, and that at the time of the petition he 
knew or had good reason to believe that the knowledge of the in- 
vention was obtained by himself, or by some other person, surrep- 
titiously or in fraud of the actual inventor, or by means of a 
communication made in contidence by the actual inventor to him, 
or to any person through whom he derived such knowledge, the 
court may compel the petitioner to assign to the actual inventor any 
exclusive privilege obtained under this Act, and to account for and 
pay over the profits thereof. 

AXXIV. In any action for the infringement of such exclusive 
privilege the plaintiff shall deliver with his plaint particulars of 
the breaches complained of in the said action ; and the defendant 
shall deliver a written statement of the particulars of the grounds 
(if any) upon which he means to contend that the plaintiif is not 
entitled to an exclusive privilege in the invention. In like manner, 
upon any ee to any of the said Courts of Judicature under 
Sections XXIV., XXV., or XXVI. of this Act, the applicant shall 
ever particulars of the objections on which he means to rely. At 
the tri of any such action or issue, no evidence shall be allowed to 
be given in ‘support of any alleged infringement, or of any objec- 
tion imp-aching the validity of such exclusive privilege which shall 
not be contained in the particulars delivered as aforesaid. If it be 
alleged that the invention was publicly known or used prior to 





the date of the petition for leave to file such specification, the places 
where and the manner in which the invention was so publicly 
known or used shall be stated in such particulars, Provided always, 
that it shall be lawful for any court in which the action or proceed- 
ing is pending, or in which the issue is tried, to allow the plaintiff 
or defendant respectively to amend the particulars delivered as 
aforesaid upon such terms as shall seem fit. 

XXXV. A book shall be kept in the office of the Secretary to the 
Government of India in the Home Department (such book to be 
open to inspection without fee) wherein every person filing a 
specification under this Act, or any person to whom the exclusive 

rivilege may be assigned, shall cause to be stated some place in 
india where service of any rule or proceedings for the purpose of 
cancelling or revoking his exclusive privilege may be made, and 
shall cause a reference to such entry to be made in the margin of 
the entry of the specitication; and may from time to time cause 
any other place in India to be substituted by similar entry and 
reference. All such rules and proceedings as aforesaid shall be 
deemed sufficiently served if a copy thereof be left at the place 
entered in such book or (if any other place be substituted for the 
same by entry in the said book) at the place last substituted by 
delivering the same to any person resident at, or in charge of, such 
place: or, if there be no person resident at, or in charge of, such 
place, or if such place be not within the local limits of the juris- 
diction of the court, by causing such rule or proceeding to be sent 
by post, by a registered letter, directed to such person, at such 
place; and if any such person shall neglect to make, or cause to be 
made, such entry, then service of such rule or proceeding may be 
effected by atlixing a copy thereof to some conspicuous part of the 
court house, or in such other manner as the court may direct. 

XXXVI. Act VI. of 1856 shall be of the same force and effect 
in respect to every petition and specification filed under the pro- 
visions thereof before the Act was repealed, and in regard to all 
proceedings consequent thereon or in relation thereto, and for the 
purpose of everything done under that Act while it continued in 
force, as if previously to the passing of the said Act the sanction of 
her Majesty to the passing thereof had been obtained and signitied 
in pursuance of the statute passed in the seventeenth year of her 
Majesty, entitled “ An Act to provide for the Government of India,” 
and as if the said Act had not been repealed, and the term of every 
exclusive privilege obtained under the said Act is hereby extended, 
and shall continue until the expiration of fourteen years from the 
time of the passing of this Act. No exclusive privilege obtained 
under the said Act by an importer, not being the actual inventor, 
shall cease to have effect by virtue of the provisions of Section XVI. 
of the said Act, if the invention be put in practice in India, within 
the period of two years from the time of the passing of this Act. 

XXXVIL. Every petition for leave to file a specification under the 
provisions of this Act, or for the extension of the term of an 
exclusive privilege, shall be written or printed on stamped paper of 
the value of one hundred rupees. 

XXXVIII. In the construction of this act, the following words 
and expressions shall have the meanings hereby assigned to them, 
unless there be something in the subject or context repugnant to such 
construction :—‘* Number :” Words importing the singular number 
shall include the plural number, and words importing the plural number 
shall include the singular number.— “Gender ;” Words importing the 
masculine gender shall include females.—* Invention :” The word 
“invention” shall include an improvement.—* Manufacture :” The 
word ‘“‘ manufacture” shall be deemed to include any art, process, 
or manner of producing, preparing, or making an article, and also 
any article prepared or produced by manufacture.—“ Printed:” The 
word “printed” shall include “lithographed.”—“ Inventor” and 
“actual inventor :” The words “inventor” and “actual inventor” 
shall include the executors, administrators, or assigns of an inventor 
or actual inventor, as the case may be.—“ Assigns:” The word 
“assigns” shall include grantees of the sole use or benefit in India 
of an invention, or of the sole use of an exclusive privilege for a 
limited time.—“ India:” The word “India” shall mean the terri- 
tories which are or may become vested in her Majesty by the 
statute 21 and 22 Vict. c. 106, entitled “An Act for the better 
Government of India.”—‘Governor General in Council :’—The 
words “Governor General in Council” shal! include the * President 
in Council.”—“ Secretary to the Government of India:” The words 
“Secretary to the Government of India” shall include any Under- 
Secretary to the said Government.—“ Her Majesty’s Courts of 
Judicature”—“ Courts of Judicature:” The expressions “ Her 
Majesty’s Courts of Judicature” and “Courts of Judicature” shall 
mean the Courts established by Royal Charter. 





SCHEDULE OF FORMS, 


Foro or Petition. (See Section 1.) 


To the Governor General of India in Council. 


The petition [here insert name, addition, and place of residence} for 

leave to file a specitication under Act No. 
Sheweth, 

That your petitioner is in possession of an invention for [state the 
title of the invention], which invention he believes will be of public 
utility ; that he is the inventor thereof [or, as the case may be, the 
assignee or the executor or administrator of the inventor) ; and that the 
same is not publicly known or used in India or in any part of the 
United Kingdom of Great Britain and Ireland, to the best of his 
knowledge and belief. 

The following is a description of the invention ‘see describe it}. 

Your petitioner therefore prays for leave to file a specification of 
the said invention pursuant to the provisions of Act No. 

And your petitioner, &c. 

The day of 

(Signed) 


Form of DecLARATION to accompany Petition. 
(See Section 7.) 


I [here insert name, addition, and place of residence} do solemnly 
and sincerely declare that I am in possession of an invention for 
[state the title of the invention as in the petition]; that I believe the 
said invention will be of public utility; that I am the inventor 
thereof [or, as the case may be, the assignee or executor or adminis- 
trator of the inventor|; and that the same is not publicly known or 
used in India or in any part of the United Kingdom of Great 
Britain and Ireland to the best of my knowledge and belief; and 
that, to the best of my knowledge and belief, my said invention is 
truly described in my petition for leave to file a specitication thereof. 

The day of 


———. 





(Signed) 
Form of DecLARATION to accompany Specification. 
(See Section 7.) 


I [here insert name, addition, and place of residence] do solemnly 
and sincerely declare that I am in possession of an invention for 
[state the nature of the invention], which invention I believe will be 
of public utility; that I am the inventor thereof [or, as the case may 
be, the assignee or executor or administrator of the inventor]; and that 
the same is not publicly known or used in India or in any part of 
the United Kingdom of Great Britain and Ireland, to the best of 
my knowledge and belief; and that, to the best of my belief, the 
instrument in writing under my hand hereunto annexed particularly 
describes and ascertains the nature of the said invention and in what 
manner the same is to be performed. 

The day of 





(Signed) 


Form of DecLaration by Agent where an inventor is absent from 
(See Section 7.) 

I of do solemnly and sincerely declare, 
that I have been appointed by the said 
| his agent for the purpose of 


India. 


; and I verily believe 





that the declaration purpoting to be the declaration of the said 
marked ( ) was signed by him, and that the contents 
thereof are true. 
The day of 
(Signed) 
Form of Petirion. (See Section 20.) 
That your “sapien ea [or, as the case may be, that A.B. of whom your 
petitioner is the assignee or executor or administrator] has obtained 
her Majesty's Letters Patent, dated the day of 
for [state the title of the invention], and that such Letters Patent are 
to continne in force for years, that your petitioner believes 
that the said invention is not now and has not hitherto been publicly 
known or used in India. 
The following is a description of the invention [here describe it]. 
Your petitioner therefore prays for leave to file a specitication of 
the said invention, pursuant to the provisions of Act No. 
And your petitioner, &c. 
The day o 
(Signed) 
Approved, March 19th, 1859. 


THE ORIGIN OF THE ELECTRIC TELEGRAPH, 
Dr. Hame., of the Imperial Academy of Sciences at St. Petersburg, 
who has communicated to that academy the results of his laborious 
researches regarding the early history of the electric telegraph, shows 
how the construction of the very first telegraph, worked by a gal- 
vanic battery, originated. 

On the 6th of August this year, it will be just half a century since 
it was completed at Munich, in Bavaria. It appears that an event 
in connection with the war brought on by Austria against France 
fifty years ago, in 1809, caused the galvanic telegraph to be invented 
and made. 

The Austrian army had, on the 9th of April in that vear, begun 
to cross the river Inn, and to enter Bavaria. King Maximilian had 
hardly been informed of this when he, on the 11th, with his family, 
in all haste, retired from Munich to the western frontier of his king- 
dom, to the town of Dillingen. 

He took with him Baron von Montgelas, who was at the head of 
two of the most important branches of administration in Bavaria— 
the foreign and home departments. 

By means of the line of Chappe’s optico-mechanical telegraphs, 
established all the way from the lrench frontier to Paris, the 
Emperor Napoleon I. got there the information of the Austrian army 
having entered Bavaria much sooner than it had been thought 
possible by the Austrians, namely, on the 12th, and he, without delay, 
departed from Paris for Bavaria on the way to his army. He came 
so totally unexpected to Dillingen that he found King Maximilian 
in bed. 

There is no doubt that, to the speedy arrival of the Emperor 
Napoleon I. in the midst of his army, Bavaria owed its deliverance 
from the Austrians. Munich had been already, on the 16th of April, 
occupied by the Austrian General Jellachich, but he was in less than 
a week after, on the 22nd, obliged to withdraw, and King Maximilian 
was again able to enter into his capital. 

This event, so vitally important for Bavaria and Munich, must 
there have directed a special attention to the utility of telegraphs. 

Baron Montgelas had been witness of the surprise caused by the 
French Emperor's unexpected arrival at Dillingen, Under his ex- 
tensive administration was also the Munich Academy of Sciences. 
Dr. Samuel Thomas von Soemmerring, the well-known anatomist and 
physiologist, who had been since 1805 a member of that academy, 
was from time to time invited to come to dine with the minister 
Montgelas, at Bogenhausen, near Munich, where he lived. This was 
the case on the 5th of July, 1809, when the minister expressed to 
him the wish to get from the Academy of Sciences proposals for 
telegraphs, having, it is to be supposed, in view no other but im- 
proved optical or mechanical telegraphs. 

Soemmerring, who had, like Humboldt, very early paid attention 
to galvanism, in hopes of being able to make its study useful to clear 
up some of the most mysterious portions of physiology, and who 
also had now closely followed and noted the brilliant chemical dis- 
coveries made by Davy with the galvanic battery in the laboratory 
of the Royal Institution in London, at once resolved to try whether 
the evolution of gases from the decomposition of water by the action 
of the galvanic current might not be applied to telegraphic purposes. 

From the time of the above-mentioned dinner at the minister's, he 
gave himself no rest in his endeavours to construct a galvano- 
chemical telegraph. 

On the 6th of August he considered the object of his ardent 
desire attained. He noted that day: “Tried the entirely finished 
instrument, which completely answers my expectations.” He was 
then able to work with the telegraph he had invented through 724 ft. 
of wire. Twelve days later he telegraphed through no hes than 
2,000 ft., and on the 29th August, he exhibited his telegraph in 
action before a meeting of the Academy of Sciences. 

He now wished to send his instrument to the National Institute in 
Paris. On the 4th November, the chief surgeon of the French army, 
Dominique Jean Larrey, with whom Soemmerring had been long 
acquainted, came to Munich on his way to Paris from the army, 
after the battles of Aspern, Esslingen, and particularly at Deutsch 
Wagram, where Napoleon I. had on the field created him a baron, 
Larrey most readily offered to take the telegraph with him, and even 
assisted at the packing of it. 

After his departure, Soemmerring composed a French memoir, 
describing his invention, which he forwarded to Larrey, in Paris, 
with a letter, wherein he expressed his hope that he would also ex- 
hibit the telegraph to the Emperor. 

Dr. Hamel has ascertained in Paris that Larrey presented Soem- 
merring’s telegraph to the Institute on the 4th of December (1809), 
and that Biot, Carnot, Charles, and Monge were appointed to report 
on it. 

Soemmerring, to his great delight, succeeded in accomplishing on 
the 23rd of August, 1810, his very ingenious mechanical contrivance 
for causing the gas-bubbles rising from the wire-points in the water 
to ring an alarum bell. 

Ten days previous to that, on the 13th of August, Baron Schilling, 
then attached to the Russian Mission at Munich, saw for the first 
time Soemmerring’s telegraph. He became enthusiastically fond of 
the new artof signalising, which promised to become so all-important, 
and he directed the attention of many other persons to it. In 1811 
he introduced to Soemmerring Colonel Count Jeroslas Potocky, who 
took a telegraph, made for him, to Vienna, and exhibited it on the 
Ist of July to the Emperor Francis I., in the presence of the Empress 
and the Archdukes Charles and John. His Majesty expressed the 
wish to have a telegraphic communication estabiished between Vienna 
and his country palace, Laxenburg, a distance of nine miles. Baron 
Schilling was the medium by which the British Envoy and Minister 
Plenipotentiary at Munich, the Honourable Frederic James Lamb, 
brother to Lady Palmerston, and subsequently the second Lord 
Melbourne, on the 12th of July, 1516, witnessed experiments with 
Soemmerring’s instrument, being the first Englishman who ever saw 
a galvanic telegraph. 

Again, Baron Schilling was the person who, at a later period, 
made in St. Petersburg the tirst electro-magnetic telegraph, which 
he, in 1835, two years before his death, exhibited to the meeting of 
the German naturalists at Bonn, Dr. Hamel has explained to the 
St. Petersburg Academy, in detail, how Baron Schilling’s telegraphic 
contrivance found, in 1836, its way from the borders of the Rhine 
to England, and so gave the impulse to the spreading of that most 
wonderful application of science, by means of which, ere long, all 
inhabited parts of the globe will be put in telegraphic intercommu- 
nication.— Society of Arts Journal. 

———™_————————————————— 

Eastern BenGar Raiwway.—The India Council have intimated 
to the Eastern Bengal Railway Company that in the event of a line 
being constructed from Calcutta to Darjecling it will be entrusted to 
them, 
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ROYAL SMALL-ARMS FACTORY, ENFIELD. 
Parr IV. 

Havine considered the process of shaping the fore-end of the stock, 
we have next to explain the manner in which the butt-end is finished. 
This is effected in a very similar apparatus to that before described 
for roughing out its irregular form; this is called the machine for 
second turning the stock. 

DESCRIPTION OF MACHINE FOR SECOND TURNING THE STOCK. 

This machine is shown in the engraving marked as Fig. 7. It 
consists of a strong cast iron open frame, with a planed top surface, 
fitted with two long projecting fillets, on which slide a double head- 
stock with its connecting gear. Resting upon a plate which 
carries its other extremity is a hollow spindle for clipping the lower 
end of the fore part; this plate is moved along upon the fillets by 
means of a screw which is driven from a shaft running below. The 
cutter block is fitted with hook tools, and has a guard over it; this 
is also driven by the lower shaft, and the frame on which it vibrates 
is fitted with a light wheel, which runs upon the form, revolving 
slowly to the cut, with a similar motion to the stock itself. ti 

On reference to the engraving, the letter A shows the bed; B, the 
plate and headstock ; C, the cutter block ; D, the hollow bearing for 
clipping; and E the carriage for driving the stock. The letter F 
shows the form or mould, G the wheel which impinges upon it ; H is 
the case containing the gearing for driving the screw to impart the 
feed, and K is the lower spindle. It is no easy thing to produce 
from a form nearly right-angled, corners such as are required in that 
part of the stock in which the lock is fixed. The flat planes at the 
sides we have seen produced in the planing machine; but to retain 
the sharp angles the following plan is resorted to, ‘The mould or 
form is at that point brought out, so as to lead the cutter block 
beyond the flat surface and at right angles with it; by this means 
the guide-wheel can be allowed to travel over a rounded surface 
which is a better motion for it, and the corners or edges are left 
sharp and angular. On taking the stock out of this machine it is 
perfect, as to its external lineal configuration, but there are still one 
one or two processes required to make it complete; and, first, it has to 
be grooved for receiving the ramrod, which is done in a machine 
adapted for that purpose. 


DESCRIPTION OF MACHINE FOR GROOVING FOR THE KAMROD, 


This machine consists of a planed plate working upon y’s and 
moved forwards by means of a rack and pinion; on this plate 
lengthways is fixed a mould to fit the barrel groove. The stock is 
clipped down to this, which ensures its position; and the first groove 
—which has parallel sides and a semicircular bottom—is cut in the 
length of the fore-end by means of a small cutter block fitted with 
round-nosed tools; after this it becomes necessary to undercut it, 
and for this purpose a ball-shaped tool is used, the spindle of which 
works through the top of the groove already formed. By this means 
a cylindrical hole is made, which allows the ramrod free play, and is 
made large enough to admit of expansion and contraction of the 
m’.erial of the stock without any fear of its being clipped ; in fact, 
I believe, as an experiment the stock has been soaked in water, and 
still the rod has been found sutliciently loose ; but in order to ensure 
its remaining housed during the recoil of the gun, it is necessary to 
supply the fore-end of the stock with a spring, which will produce 
a regular pressure upon the ramrod, and to eflect this a recess is cut 
in the bottom of the groove near the butt, and this is done in the 
machine for bedding the rod spring. 


DESCRIPTION OF THE MACHINE FOR BEDDING THE ROD SPRING. 

This machine consists of a plate on which is bolted a form to the 
barrel groove; this is raised from its surface so as to allow the stock 
to bed horizontally, side downwards, upon it. The tool for cutting 
the recess is horizontal, and we find here also the same arrange- 
ment of guide-pin and mould to ensure the right form being 
made; after the recess is cut, the hole for receiving the pin which 
holds the spring in position is made. This of course is vertical ; and 
the hole being very small, it has been found advisable to drill it 
from both sides, and this is effected by means of two spindles and 
drills placed in line and running at great velocity. The lower slide, to 
which the spindle is fixed which drills the lower hole, is fitted with 
a flat spring, having a projecting nob or boss at its extremity. As 
the lever by which the slide is moved is raised, this spring rises too, 
until it comes in contact with another boss on the slide above; 
riding over this, it returns to its former position on the farther side 
of it. Ali this time the lower drill has been entering it half way ; 
and upon lowering the lever so as to draw out the under drill, the 
upper is brought down to its work. Another boss placed below re- 
leases the spring catch, and the upper slide, which is balanced up- 
wards, returns to its place. This being done, there are still some 
other small holes*to be formed, and these are effected in a machine 
on a similar principle to that just described, having a similar 
arrangement of a releasing apparatus, which enables the holes to be 
bored from both sides. 

The last process on the stock, by the aid of machinery, is effected 
in the machine for boring the hole to secure the nose-cap. This is a 
simple drilling machine, titted with a drill, which has a counter sink 
attached for the purpose of recessing the hole to receive the screw. 
The stock is now in a perfect state, and merely requires to be sand- 
papered and oiled before it is handed over to the assembler, to be 
made, in conjunction with other parts, into a perfect rifle. Here we 
must leave it for the present, a perfect specimen of mechanical 
success, and proceed to watch the various stages of work upon the 
other parts of the rifle; and the next thing which should engage 
our attention is the barrel, which is numbered (2) in the list of 
component parts. 

The barrel or tube is 3 ft. 3 in. long, from end to end; it is com- 

posed of Marshall's iron. ‘The skelps, as they are called, are bent at 
the factory, and assume a nearly cylindrical form, about 2} in. 
diameter, and 1 ft. long. These skelps are put into a reverberatory 
furnace and brought to a true welding heat; they are then passed 
through grooved rolls, which effect the desired join. ‘They are then 
— straightened by having a bar inserted in the ead, and being 
eaten down upon an iron plate. After this they are heated in 
another furnace, passed through a series of taper-greoved rolls, 
which tend gradually to reduce their diameter, and draw them out 
to a little above the desired length. But they now require further 
straightening, which is etlected by means of a squeezer, which con- 
sists of a block of iron, with a groove in it, delle in shape to one 
half of the barrel; and another block, which is raised and depressed 
by an eccentric working overhead, and connected with a rod to a 
bearing in its centre, the workmen turning the barrel round from 
time to time to meet the blow as required. After this the thick end 
of the barrel, called the breech, which has to be shaped so as to form 
a bed for the nipple, &c., is welded on by means of a small tilt 
hammer, care being taken to produce in this instance a good welding 
heat, as the — is important. 

The barrels are now ready to be bored, and they are fixed in sets 
of four in an iron trough half filled with water. The four spindles 
or rods, to which the boring tools are fixed, are inserted into the 
rough barrels, and as they revolve the trough is drawn, by a self- 
acting motion, slowly back, taking the barrels with it; by this 
means the boring tools make a very slow cut. The tools themselves 
are shaped like a screw, tapering slightly away from the cutting 
edge, so as to ensure the borings being left behind in the barrel as 
they creep along their course. After this, the inside of the barrels 
are subjected to another finishing process, which may be described 
as follows:—A square tool or rimer, some 15 in. long, is passed 
through them, the barrels still being fixed and the tools revolving. 
The spaces left by the square fitting into the round hole are filled up 
with strips of wood, and the cut is regulated by the interposition of 
a thickness of paper. After this process, the bore is a most perfect 
cylinder, beautifully polished, and the light is reflected to such an 
extent as to cause an appearance, on looking through it, as if the 
farther extremity were a thin film of light concentrical with the 
circle which is nearest to the eye. 

In fixing the barrels in a lathe for the purpose of turning the out- 





side (which is the next process), they are centred by means of a cone 
inserted in the end. The slide rests which are used for turning these 
are self-acting, and the proper taper is ensured on the outside of the 


guide or path, and is connected with that portion of the rest which 
holds the tool. The steady, which is fixed on the other side, expands 
in a similar manner, and is fitted with wood chips or blocks, which 
press on the work. 

After being turned, the barrels are ground against a large stone ; 
they are each strung on a bar and rotated by means of a small 
handle provided for that purpose; the plug at the breech is then 
screwed and the barrel stopped. The nipple-seats are after this 
worked up by a series of revolving cutters, the barrels being fixed 
on a centre and moved round a segment; after this they are finished 


al 


off with a smooth file. This being done, it becomes necessary to polish 
up the outside surfaces, and this is managed by screwing five of 
them into an upright frame by means of the screws which are 
formed for the breech plug. This frame is connected with a 
crank motion overhead, which gives the six barrels a_recipro- 
cating motion; spring clamps press against their surfaces, 
and these expand and close as the barrels are drawn up and 
down. We may as well mention that these clamps are supplied with 
emery and oil. To ensure the barrels retaining their cylindrical 
form during the polishing process, it is necessary that they should 
also be endued with a rotating motion; this is effected as follows :— 
Each of the spindles on which a barrel is screwed is furnished with a 
small spur-wheel, and these five wheels gear into another behind 
them, which slides upwards and downwards upon a fixed spindle, 
which has a groove upon it, taking a circular direction; a feather 
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barrel by means of a lever which runs over a gradually falling | 
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| a depth of ‘02 in. at the breech, and ‘005 in. at the muzzle. In the 


course of their travel they have to take a half turn, so that the ball 

has to revolve once in every two barrel lengths, or 6 ft. 6 in., during 

its course. Each of these grooves are formed separately, and the 

great object is to ensure a steady cut through that long length. For 
| this purpose the tool block is caused to rest firmly upon the bed of 
the barrel itself, and is drawn through from end to end. We will 
now proceed to describe the machine itself, an engraving of which 
we furnish. 





DESCRIPTION OF THE MACHINE FOR RIFLING THE BARREL, 
Fig. 8 shows a perspective view of the machine for rifling the 
barrel ; it consists, as will be seen, of a bed, similar in many respects 


| to that of a lathe, supported in a pair of strong cast iron standards, 


i 


| as 


i 





The barrel is inserted in a coned spindle A, and held steady also at 
the farther end by means of the bearing B, which, it will 
be seen, is fitted with a thumb-screw for tightening it up at 
pleasure, the top being hinged for that purpose. The barrel 
being slipped into its place, is secured for the time being by means 
of the gland which projects in front, and is fixed on to a disc C by 
means of two nicked screw-bolts. The disc C is made in one with the 
spindle A, and is pierced upon its circumference with holes for the 
insertion of a pin for turning it round when required; and a little 
friction-paw will also be seen, so placed as to ensure its remaining in 
a state of rest wherever required. 

The carriage D, to which the rifling rod E is fixed, is moved by a 
centre-screwed spindle, which takes its end bearing against the centre 
of the bracket F, and is driven by means of a double pair of bevel- 
wheels, which are hidden in the bed; but the two driving-pulleys 
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| upon the boss of the wheel which fits into this groove causes it, as it 
moves up and down, partially to rotate, and this movement is trans- 
ferred to the barrels themselves. The barrels being polished, the 
breech-tangs are fitted and filed, being tirst shaped, and (to ensure all 
being precisely similar) the workmen are supplied with hardened 
steel dies as gauges to work to; and the holes having been bored for 
the nipples and screwed, they are in a state of finish sufficient to 
warrant their being taken over to the large machine shop, where 
they are to undergo the process of rifling, or having the grooves cut 
down them to endue the ball with a rotary motion. The rifling of 
the barrel is a matter of very considerable importance, and 


deserves our particular attention, as on it depends, in a great 
measure, the efficiency of the weapon. The grooves to be formed | 


/are three in number; they are about } in. in width, and of 
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and the loose one in the centre are to be seen on the farther side of 
the machine abreast of the spindle A. The self-acting reversing 
lever for this carriage is to be seen on the front side of the bed; it 
consists of a screw fitted with two shifting-bosses to enable the 
travel to be altered. The end nearest the centre of the machine 1s 
fixed to a lever, and, by means of a spindle, which will be seen pass- 
ing under the bed of the machine, communicates with a pair of mitre- 
wheels and a fork for reversing the strap. A small bracket, which is 
fixed so as to clip the reversing rod, is bolted to the travelling- 
carriage, and this impinges upon the stops or shifting-bosses on 
either side wherever they may be; and by this means the lever 
is moved at the required time, and the strap shifted. Returning 
again to the consideration of the carriage D, it will be seen 
that there are two bearings which carry the spindles, to the end of 
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which is fixed the rifling-rod E, and on this is placed a small pinion; 
below this pinion is fitted a rack, and it will easily be understood 
that by giving this a backward or forward motion, it will cause the 

inion, the spindle, and consequently the rod E, partially to rotate. 
‘rom the farther side of the bed of the machine will be seen pro- 
jecting a slotted bracket, having resting upon it a long bar, fitted 
with a screw-pin for fixing it in any required position ; this bar 
runs in a direct line acutely to the bed, extending nearly to the 
pulleys used for driving. The rack before mentioned is fitted with a 
slide at its extreme end, and this slide fits over the inclined bars. 
It will thus be seen at once that the reciprocating motion of the 
rack, and the amount of rotating motion, given to the rifling-bar, 
depend upon the angle at which the guide-bar is placed, and that 
this can be varied at pleasure. Wenow come to the arrangement of 
the tool itself, and the means of giving the proper feed. This must, 
of course, be extremely delicate. The rod E is smaller than the 
barrel to be operated upon throughout the greater part of its length, 
and at its extreme end is hollowed out to receive the tool, which con- 
sists of a small piece of steel fitting in the hole cut to receive it; this 
tool moveson alittle pin at one end, and the cutting part ishook-nosed, 
projecting slightly above the surface of the enlarged end of the rod. 
Extending from the farther end of the rifling rod will be seen another 
rod G that is screwed into the end of the rod FE, and has fitted to its 
extremity a wedge, upon which the hooked-nose tool rests. The long 
end of Gis squared, and passes through a bearing H at the end of the 
machine farthest from us. This bearing is supplied with a wheel I, 
graduated so as to indicate the extent of the cut given; and it will 
now be seen that the square rod G, which passes loosely through I, 
can be screwed round as much as is required ; and its mode of action 
upon the tool is to lift it by pushing the wedge farther underneath. 
Having now described the general arrangement, the working of the 
machine is simple, and easy to be understood. The machine is first set 
in motion, and the carriage D travels slowly backwards and forwards, 
taking with it the two rods and the tool. The required turn or rifle 
is secured by the guide-bar. The cut is given gradually by means of 
the wheel I, and the reciprocating motion is continued seven or eight 
times until the cut is deep enough for the purpose. The iron of the 
barrel being very good, the shavings come off in one unbroken curl, 
which winds itself round in the recess in front of the hooked-nose 
of the tool, and thus the cut clears its way. Having tinished one 
groove, the strap is thrown upon the centre pulley, and the machine 
stopped. ‘The barrel is then turned one-third of its circumference 
by means of the disc C, the bearing B being loosened for the time, 
and then screwed up tight again. The process is after this re- 
peated, and when the third groove is done, the whole process is com- 
plete. There are twelve of these machines at work in the factory, 
for their action is necessarily slow, and it takes that number to keep 
up the supply. 


Tue Frencu Emreror’s New Cannon.—The following descrip- 
tion of the Emperor’s new cannon appears in the French journals: 
They are internally grooved, as in the rifles or carbines “ de précision.” 
The calibres are reduced to two dimensions only—12-pounders for 
siege guns, and 4-pounders for field batteries. For the navy the 
calibres remain unaltered. The solid ball is done away with, the 

rojectile being one which strikes like a full shot and then bursts 
ike a shell, thus having a double eflect. It is fitted with waddings 
of lead, which enter into the grooves of the gun, and give the requi- 
site precision to the aim. This new piece is equal to one of 24 of the 
old system, which is the size ordinarily used for opening a breach. 
Against a massive butt of masonry a battery of ancient 24-pounders 
was pointed, some weeks ago, at a distance of 35 metres (114 ft.), 
viz., that at which fire is generally opened against a rampart. A 
second mass of masonry, similar to the first, was breached by a 
battery of 12-pounder new guns, but at a distance of 70 metres. The 
experiments proved that fewer rounds from the rifled gun were 
required to open the breach than from the old 24, and at double the 
distance. ‘The 4-pounder field piece is so small that it may be well 
termed the artillery rifle, weighing less than 300 kilogrammes 
(660 Ib.). 

Great Votcanic Eruption.—From our interesting exchange, the 
Pacific Commercial Advertiser, Honolulu, we learn that another great 
eruption of the volcano, “Mauna Logi,” in the Hawaiian Islands, 
took place on the 23rd of January last, and it is stated to be the 
grandest display of natural fireworks ever witnessed on that wonderful 
island. A new crater had formed in the mountain at an elevation of 
6,500 ft., and the scene is represented to have been awfully grand, 
especially during the night. It is believed by many that such 
eruptions are caused by water finding access to subterranean deposits 
of pyrites, thereby causing their chemical decomposition, and finally 
producing an explosion. No steam, however, has been noticed 
arising from this volcano, so this theory does not seem to be appli- 
cable to this case. The new crater forms a hole 800 ft. wide in 
the mountains; the molten lava is first thrown upwards in columns 
1,000 ft. high, then it falls down in a huge fountain of sparkling fire, 
and pours down the mountain side in a broad seething river, devour- 
ing all vegetation in its course. In several places it forms lofty 
cascades, which have a terrible appearance; down from a height of 
several hundred feet, the fiery mass takes plunge after plunge into 
the boiling cauldron below, then dashes onward in surges resembling 
waves of molten brass. This eruption is the greatest which has 
taken place in half a century, and much excitement prevails among 
the people, as the lava seems to be moving towards the town of Hilo, 
as it did in 1855, threatening its destruction.— Scientific American. 

Tue Present System or Strorrye Scorcn Pic Iron. —A 
“Member of the Iron Trade in Liverpool” having instituted an 
“inquiry into the present system of storing Scotch pig iron,” has 
published his results in a pamphlet. Instead of the *‘ makers’ scrip” 
formerly in use, or the “ storekeepers’ warrants” which is at present 
acted upon, he makes the following suggestions, calculated, as he 
considers, to give undoubted security :—‘ We believe that a joint- 
stock company of the iron trade, consisting of merchants and 
manufacturers, could at once be formed, and that it would not only 
be profitable, but its warrants would be satisfactory to the trading 
community. The wealth of such a joint-stock company as this 
would be unmatched by any corporation offering its documents as 
security. That it would be profitable may be justly inferred from 
the fact, that notwithstanding all the obloquy which has been 
heaped upon the present storekeepers, they have still continued to 
follow the trade. But the calculation can be made apart altogether 
from that fact. Rent at 9d. per ton per annum on 155,000 tons, yields 
rather over £5,800. We venture to state that the stores in which 
the iron lies just now do not cost near half that sum. Labourage 
and cartage come under another charge, which is 1s. 6d. per ton, or 
£11,600 on 155,000 tons; and as the distances which the carts 
have to go from the stores to the quay are but trifling, under 
careful management 20 per cent. at least of that sum should be clear 
protit. We make these statements after careful investigation, and 
are assured we are considerably within the truth. Any one 
accustomed to labourage and cartage, on a large scale, will bear us 
out in our assertion. Should a joint-stock company, such as we 
have mentioned, be formed, it may safely leave the Iabourage and 
Cartage to be provided by those who use the stores. A true store- 
keeper simply finds room for the goods placed in his charge. _It is 
not necessary that he should also become a carter. There is an 
advantage, however, which the present storekeepers derive by 
adding this occupation to their numerous others. When the iron 
18 put into store, and before the warrant is granted, the Is. 6d. per 
ton for charges outwards has to be paid. The result of this is, that 
the storekeepers are paid £11,600 (1s. 6d. per ton on 155,000 tons) 
before the delivering takes place, which may be years after the iron 
18 sent into store, and in the interval they have the use of that 
money. The interest of it should form a profit by itself. When it 
18 considered that, as before stated, the quantity of iron to be placed 
in store may be expected to increase largely during the next four 
years, it will be admitted that, so far as profit is concerned, the 
company would be eminently successful. But profit is but a minor 
Consideration, compared with the realisation of undoubted security.” 
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MENELAUS’ MACHINERY FOR STRAIGHTENING RAILS. 


Patent DATED Stu Ocroser, 1858. 























Tunis invention, by William Menelaus, of Dowlais lronworks» 
Glamorgan, consists of a block or standard carrying a bell-crank 
lever, in which two or more rams or sets of rams are fitted, one ram 
or set of rams to act horizontally ; and the other ram or set of rams 
vertically, and of an angular bed in which the rail or bar to be 
straightened is supported. 

Fig. 1 is an elevation, Fig. 2 an end view, and Fig. 3 a plan of the 
machinery for straightening rails and wrought-iron bars. Figs. 
4, 5, 6, 7, and 8 are views of various parts of the machinery detached. 
A is a standard or frame to be fixed into or upon a suitable bed 
plate; B is a bell crank lever, the sides of which, a, a, are centred 
in bearings in the sides of the frame A. Four apertures are formed 
in the lever B, two of the apertures being at right angles to the 
other two. These apertures are for the reception of four rams 
C, C, D, D. In order to adjust the position of the rams their ends 
b, b, bear against a cross-bar E, the ends of which are passed over 
threaded rods F, F, and by means of the hand wheels G, G, the 
bosses of which are threaded to correspond with the thread on the 
rods F, F, the position of the bar and rams is regulated; H isa 
steel spring for keeping the ends 6, 6, of the rams in contact with 
the bar E. Figs. 5 and 6 are detached views of one pair of rams, 
and the arrangements for adjusting their position ; | is a rod for 
connecting the tail of the lever with a crank, cam, eccentric, or 
other agent for imparting a vibrating motion to the lever; K is the 
angular bed, having on its horizontal and vertical faces three pro- 
jecting blocks L, L, L, upon and against which the rail or bar to be 
straightened is supported. The action of the machinery is as 
follows :—The end of the rail or bar to be straightened is placed 
upon and in the angular bed under and in front of the rams, and the 
lever is made to vibrate. Upon the descent of the vertical rams 
that portion of the rail between the rams is made straight or slightly 
convex upon its under surface; the continuous motion of the lever 
next brings the horizontal rams into work, and a similar effect is 
produced upon the rail in a horizontal direction, After being 
subjected to a vertical and horizontal blow the rail is moved 
forward ; the effect of the second set of blows is to bring the portion 
of the bar rendered slightly convex by the preceding blows straight ; 
but if the effect of the preceding stroke has left the rail straight, 
that portion will be unatiected by subsequent blows. 





Curious CaLcuLATIon. — Scientific writers assert that the number 
of persons who have existed since the beginning of time amounts to 
36,627,843,275,075,845. These figures when divided by 3,095,000 
(the number of square leagues of land on the globe) leave 
11,320,689,732 square miles of land on the globe, which being divided 
as before give 134,622,976 persons to each square mile. Let us now 
reduce miles to square rods, and the number will be 1,853,174,600,000, 
which beizg divided as before, will give 1,283 inhabitants to each 
square rod; which being reduced to feet will give about five persons 
to each square foot of terra firma. Thus it will be perceived that 
our earth is one vast cemetery—1,283 human beings lie buried in 
each square rod, scarcely sufficient for ten graves. Each grave must 
contain 128 persons. Thus it is easily seen that the whole surface 
of the globe has been dug over 128 times to bury its dead. 

TELEGRAPH FROM Evrore vid Inpia To AustraLiA.—The 
Adelaide Observer (South Australia) says:—Three distinct projects 
for the extension of the telegraph from Europe vid India, to 
Australia, have been submitted to the Government, and reported on 
by the Superintendent. One is by Messrs. Carr, Pinniger, and others 
connected with the European and Indian Junction Telegraph Com- 
pany; the second by Mr. Lionel Gisborne, who, having entered into 


engagements with the Netherlands Government to connect Sumatra | 


and Java with Singapore, conditional on his obtaining the promise 
from the Indian Government to extend their line from Tenasserim, 
offers to extend it to the northern coast of Australia, without subsidy 
or monopoly, on the Australian Governments agreeing to erect a 
line to join with his at their own cost. The third scheme is that of 
Messrs. Brett and Carmichael, who require a guaranteed subsidy of 
5 per cent., on the principle of the 44 per cent. guarantee accorded 
by the Home Government to the Red Sea Telegraph Company. 
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NOUVEAU'S IMPROVEMENTS IN STOPPERING 
BOTTLES. 
PATENT DATED Tru Ocroner, 1858. 


Hrrnerto, vessels for containing gaseous or aerated liquids have 
been fitted with stoppering apparatus or caps, which are so con- 
trived as to hermetically close them, but which, when desired, may 
be caused to afford the fluid vent, and allow of its outtlow from the 
pressure of the gas which it contains, and likewise to close off such 
outflow by certain instantaneous acting arrangements wherewith 
they are provided. This invention, by J. C. Nouveau, of 45, Essex- 
street, Strand, London, relates to bottles and other vessels for con- 
taining perfumes, liqueurs, spirits, and other non-gaseous (or non- 
aerated) liquids, and its object is the stopping or stoppering thereof 
in such manner as to keep the contents hermetically closed or air- 
tight, but yet afford means for the instantaneous and controllable 
pouring out of the contents, and also for stepping the flow thereof at 
pleasure by a spring or equivalent self-acting contrivance. 

Fig. lis an clevation 
of a_ bottle, provided 
with a stoppering cap, 
constructed according w 
thisinvention, and which 
is shown in section in 
Fig. 2. Fig. 3 is a sec- 
tional view of a modifi 
cation. A is the bottle, 
and B the cap screwed 
to the neck thereof, or 
otherwise fitted on; dis 
avalve rounded off, as 
shown, for the freer 
passage of air, and at- 
tached to one end of a 
hollow stem e, Fig. 2, 
having a spring 7 round 
it, and a knob Ah at top; 
e is an india-rubber 
washer for packing the 
connection air-tight; p 
is the spout; the stem e 
has an orifice f at top, 
and another g at bottom ; 





on pressing down the 
knob fA, the spring Z 
will be forced down, and with it the stem e, and valve d, 


bringing the oritice f opposite an opening q in the side of 
the cap B (communicating with the atmosphere), so as to admit 
atmospheric air to the interior of the stem e, and by the same action 
the tubular passage m is opened, and this passage communicating 
with the spout p, and likewise with the air entering through /, the 
liquid will readily flow out through the spout when the bottle is 
inclined, and will continue to flow until pressure is removed from 
the knob A, so as to release the spring 4, and allow it to fly back to 
its original position, and restore stem e and valve d to place, and 
thus close the bottle air-tight. 

In the modification, Fig. 3, the stem e is solid, and atmospheric 
air is admitted through a lateral passage s, the air-supply passage 
in this arrangement being a fixture instead of shifting, as in Fig. 2 


ae 





Tue Gun Trape.—During the last financial year the Govern- 
ment ordered of private contractors 1,335 pieces of iron ordnance, 
| weighing in the aggregate 4,800 tons, and nearly all of which were 
| from the well-known Low Moor and Gospel Oak Ironworks, Of 

these guns 312 were long 68-pounders, 460 10-in. guns for hollow 
| shot, 300 long 82-pounders, 19 10-in. howitzers, 44 8-in. ditto, 
| 200 guns 10-in., and 19 10-in. field howitzers. The contract prices 

of these varied from £19 to £21 per ton. This year tenders have 
been sent out for about 1,000 iron guns of the different calibres we 
have mentioned above. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





MANUFACTURE OF PUDDLED AND OTHER STEEL. 


Sin,—In vour article on puddled steel, inserted in your last week’s 
number, you have assumed that in my previous remarks on this 
subject I’ may have wished it to be understood that I look upon 
my anti-red-short process as an adjunct to Mr. Spence’s; and, upon 
this most erroneous assumption, you have grounded a number of 
questions, which I shall certainly take pleasure in answering. So 
‘ar from Mr. Spence’s process being in any way dependent upon 
mine, that gentleman’s invention was matured and perfected long 
before I knew that such a process existed. It is a process complete 
and successful in itself, and requiring no adventitious aid from any 
other inventor. You assume that the effects of the oxygen on the 
iron in Mr. Spence’s process are probably developed to the same ex- 
tent as in Mr. Bessemer’s process. A careful perusal of Mr. Spence’s 
specitication would probably have prevented you from arriving at 
this erroneous conclusion, for one of the most prominent claims in 
that specification is the exclusion of oxygen at that stage of the 
operation when the cast iron has passed into the state of steel, and 
when its presence would be most deleterious. In Mr. Bessemer's 
process, on the other hand, the violent transmission of oxygen 
through the cast iron is necessarily continued from the commence- 
ment up to tke close of the operation, and permeates the mass of 
metal in place of acting gently upon its surface. The effects of 
atmospheric oxygen in eulediag iron both red-short and cold-short 
is no theory of mine. It is a fact practically demonstrated wherever 
tire-bars of wrought iron have been long in use. These bars are as 
brittle when in a cold state as bad cast es their fracture is bright 
and crystalline, and not easily to be distinguished from that of 
Bessemer iron. They are likewise so red-short in their nature that 
manufacturers who work up scrap iron generally decline purchasing 
them at any price. They term it “ burnt iron,” a phrase which, if 
it means anything, signifies that the iron has been deteriorated by 
the undue action of heat and oxygen; and this is, precisely what 
takes place in the Bessemer process. When puddled steel has been 
manufactured on an extended scale for some length of time, it will 
be produced at a somewhat less price than wrought iron, the quan- 
tity of pig iron required for the production of a given weight of 
puddled steel being considerably less than that required for the pro- 
duction of an equal quantity of puddled iron. _Puddled steel, how- 
ever, can never become a substitute for cast steel, nor can it supersede 
the use of bar iron for common pomeem, and for which it is not, in 
any respect, well suited, as blacksmiths could not get over half the 
work in a given space of time, when using puddled steel, as they 
could when working upon common bar iron. On the other hand, 
the Bessemer process will never interfere with the manufacture of 
puddled steel. In each of these processes the same material is 
operated upon in order to conyert it into steel. Under the Bessemer 
process the waste is very considerable, whilst, in the puddling pro- 
cess, the loss is quite trivial. The balance, therefore, of economy 
will always be in favour of the puddling process, whenever wrought 
steel of a cheap kind is required. Mr. Binks’ theorising about 
cyanogen and nitrogen was, no doubt, inegenious and plausible, as 
also was the theory of the French chemist, Boussingault, who held 
that an alloy of silicon was essential as a component part of good 
steel, 

Unfortunately, however, the r@sult of direct experiments on the 
scale of manufacture proves that the best steel can be made without 
cyanogen, or its component part nitrogen, being present; while sili- 
con is in all cases more or less prejudicial to the quality of the steel. 

The smallest alloy of silver with cast steel very sensibly deterio- 
rates the quality of the latter; notwithstanding which fact, there is 
a kind of steel manufactured in Shettield which is termed “silver 
steel,” the supposed excellence of which has been absurdly attributed 
to the presence of silver in alloy with it. 

What is termed “silver steel” consists merely of cast steel scraps 
remelted. The alloy of nickel with cast steel produces no sensible 
effect beyond that of rendering the steel somewhat less tenacious, 
and more apt to split than it would have been without the alloy. 
The eflect of zine upon cast steel is to deprive the latter of some of 
its best characteristics, and the steel becomes weak bodied, and in- 
capable of being forged into tools possessing a strong and penetrating 
edge. 

When steel or iron is melted with a mixture of alumina and 
carbonaceous matter, an alloy of steel and aluminium is readily 
obtained. The alloy thus obtained possesses all the characteristics 
of wootz, which are far more curious than useful, It may be drawn 
into bars at a very low heat; but if the heat be slightly raised the 
steel is apt to crumble to pieces. In tempering, it requires to be 
dipped hotter in order to harden it than other cast steel. When 
manufactured into tools it is susceptible of a tine polish, and will 
earry an exceedingly delicate and penetrating edge, but too brittle 
to stand any severe usage. First class steel is never improved by 
the addition of manganese. On the contrary, it is deteriorated in a 
marked manner by such an alloy. 

On the other hand, the quality of an inferior steel is greatly im- 
proved by an alloy of manganese. Lhe effect of manganese is simply 
this. It enables the steelmaker to produce steel of various qualities 
from a large class of irons, which cannot otherwise be wrought into 
sound marketable steel. Its most remarkable elect is to remove the 
redshoriuess from the materiais operated upon. It also confers a high 
degree of toughness and ten wity upon the steel in ihe cold state; 
but it has no other benencial effect which 1 have ever observed, and 
on the other hand it has always a tendency, especially if present in 
quantity, to produce a steel which, in tempering, opens in place of 
closing in the grain, a serious defect when the steel is designed for 
the manufacture of tools. 

That the tirst quality of cast steel may be produced without the 
aid of manganese in any way, is a fact which my own experiments 
have established many years ago. And the late Mr. Heath manu- 
factured from wootz iron ore, cast steel which was acknowledged 
to be in every respect superior to the best ever made from Swedish 
marks of iron. Yet no trace of manganese was ever discovered in 
the Indian wootz ore. Lam by no means opposed, Mr, Editor, to the 
combination of manganese with iron and steel for the purpose of im- 
proving both when they are either of them red-short or brittle; but I 
am clearly opposed to the addition of manganese to either tirst- 
class iron or steel ; because, on the one hand it is unnecessary, and on 
the other it is to a certain degree injurious. | Manganese used as a 
flux, and not for the purpose of combining it with iron or steel, is 
also of the greatest service in purifying the metal from such alloys 
as tend to deteriorate its quality, and it carries off a large portion of 
both silica and sulphur, and also probably some of the phosphorus, 

Carburet of manganese exists only in the theories of chemists, 
and iv their imaginations. No chemist ever formed carburet of 
manganese from its elements, neither has any chemist resolved 
this mythical compound when formed into its elementary consti- 
tuents. Chemists may say that it is represented by Mn + C, or by 
aX Mn +  X ©, where a and & are factors expressing the number 
of equivalents which go to form the polycarburet; but chemists 
cannot prove this, nor can they assign the arithmetical value of the 
factors @ and , Manganese is the most oxidisable of all heavy 
metals, and is the most difficult to reduce from its ores by the agency 
of heat and carbon; and we are asked to believe that carburet of 
manganese exists, with no better proof of its existence than the 
certainty we have that if it exists at all, it will be found to be com- 
posed of manganese and carbon united in atomic proportions of 
some kind. I have tried thousands of experiments with steel and 
manganese, and I never saw the carburet of manganese, nor could I 
ever discover any grounds for believing that such a compound ever 
existed. It may exist, nevertheless; but in an exact science like 
chemistry, it is best to avoid reasoning upon substances which as 
yet have not been proved to have any existence. Mr. Heath’s suc- 











cess was not owing to the use of carburet of manganese, or of its 





elements combined mechanically ; it was due to the fact that a small 
quantity of metallic manganese reduced from the mixture of man- 
ganese, oxide and carbonaceous matter, and alloyed with the steel 
in melting, thereby removing its red-shortness, so that the ingots 
formed from casting this steel into moulds could be drawn out into 
sound bars without cracking to pieces, as they would otherwise have 
done. It is also an egregious fallacy to suppose that Mr. Heath’s 
discovery enabled steelmakers to manufacture common British iron 
into steel in all respects equal to that previously obtained from 
Swedish iron. Manufacturers were enabled to produce a common 
quality of steel from British iron, and to improve the steel produced 
from the common brands of Swedish and Russian irons; but steel 
thus made has never approached in excellence, and never can 
approach, to that prepared from the best brands of Swedish iron, 
whose excellence is in nowise connected with the presence of man- 
ganese, either in the iron itself or in the ores from which that iron 
is manufactured. Cornish iron ores are as manganesic as those of 
Danemora; but they will not produce bar iron equal in quality to 
the Danemora brands. Nor do the Prussian and Carinthian ores, 
though even still more manganesic, enable the manufacturers in 
those countries to prepare steel which can bear any comparison with 
that of Danemora. The excellence of the Danemora iron has long 
been an enigma to the metallurgical world. Count Le Play, in his 
“Treatise on Steel,” observes, that this question has excited the 
deepest attention of the most profound chemists and metallurgists 
for more than a century; but in vain: and he adds, that the subject 
is so mysterious and profound, that none but a rash man would 
venture an attempt to elucidate it. No doubt the explanation would 
have remained an enigma to the end of time, so long as chemists 
and metallurgists went on reasoning upon, and drawing conclusions 
from, antiquated data published in metallurgical works, perpetuat- 
ing and handing down blunders from one generation to another; 
but the moment we turn from these stereotyped human dogmas upon 
this obscure subject, to the simple and unerring laws which govern 
the universe, and begin to reason upon the facts which the laws dis- 
close, the solution is simple and easy. I shall not here give the 
solution, because it would be premature to do so; but at the proper 
time I shall again revert to the matter. The aptitude of some 
varieties of the Swedish pig iron for yielding, under the Bessemer 
process alone, a kind of workable cast steel, does not in the least 
degree depend upon the fact that manganese is present in the pig 
iron. Metallic manganese being infinitely more susceptible of oxida- 
tion than iron, will at once be oxidised the moment the air begins to 
pass through the melted iron, and long before the close of the opera- 
tion, all traces of manganese will have disappeared from the purified 
mass. The amount of success obtained by Mr. Géransson is simply 
due to his pig iron being tolerably free from phosphorus and sulphur. 
I have examined and tested samples to the extent of about 60 Ib. 
weight of this cast steel, prepared by the direct Bessemer process in 
Sweden. That it was so prepared I do not doubt, for it is impossible 
to mistake the peculiar characteristics of such steel. 

The steel was of three classes—viz., hard, medium, and soft. The 
softest was not soft enough to weld, except with borax, at a very 
low heat; the medium and hard qualities dissipated like cast iron, 
when raised to a full cast steel heat. At a moderate red heat all the 
varieties worked well under the hammer, wherever they were sound ; 
but the bars were unsound in many places, and apt to “ quarter” or 
split in four pieces in drawing under the tilt hammer. An exami- 
nation with a microscope showed that the bars were full of cells or 
honeycombs, which, existing in the original ingots, had been closed 
by the hammering; but, of course, had not united, so as to form a 
sound bar. From what I observed, I should say that it would require 
ten tons of such ingots to produce under the tilt hammer five tons of 
average sizes externally fit to go into the market, and out of the 
five tons one-half would probably be waste, owing to the internal 
unsoundness of the bars, but which could only be discovered as the 
bars were worked up by consumers. Now, when the bars were 
sound, the quality of the steel was very good for some purpos¢ 3 
it hardened excessively, and carried an unyielding edge, but liable 
to nip and break when severely tested. The steel had also the defect 
in tempering of opening in the grain in place of closing. Such as 
the steel is, | do not think it can ever compete, either as regards 
price or quality, with Sheffield cast steel, except for a few limited 
purposes; and it possesses no sufficient degree of toughness, when in 
the cold state, to adapt it for any of the large engineering uses—sach 
as shafts, axles, boiler-plates, wheel-tyres, &e. Therefore, Mr. 
Editor, the entire success which you have so unhesitatingly attri- 
buted to Mr. Géransson’s operations has yet to be made apparent. 
Nevertheless, Mr. Géransson deserves great credit for what he has 
done, and I very sincerely hepe that his profits may be in proportion to 
his extraordinary energy and perseverance. I have no wish to dis- 
courage others from making experiments, and have no desire to 
ridicule ideas which may differ from my own; but, as a simple piece 
of advice, I recommend to every inventor labouring to effect im- 















ess task of seeking for improvements by doctoring iron or steel with | 


clay, zine, nickel, silver, arsenic, or alkalies, or with compounds of 
these substances and others, such as kaolin, cryolite, Franklinite, 
calamine, &c. Whoever would desire success in these investigations 
must study the natural circumstances under which the best iron and 
the best steel have been for centuries produced. 

The puritication of iron by steam is very good in theory, but 
there is one little flaw in the practice. The nig iron wi/l consolidate 
before it can arrive at the state of steel, far less at that of iron. If 
any one wishes to try an analogous experiment, let him endeavour 


to bring a bar of iron to a uniform red heat, one end of which is | 


placed in a hot furnace, and the other in a bucket of water. 

You atlirm, Mr. Editor, that Mr. Spence sets my doctrines at 
detiance by introducing into the puddling furnace an alkaline base 
to unite with and abstract the impurities from the iron; but if you 
look into Mr, Spence’s specitication, you will tind that he does not 
claim the use of alkaline tluxes, nor does he deem them essential to 
the success of his process; they are only auxiliary, and in fact it is 
left to the operator to use what flux he likes best, or thinks best 
suited for his purposes, or he may omit the fluxes altogether. 

Neither is Mr. Spence careful to choose the hematite or the Forest 
of Dean iron for his process. He merely says that when steel of a 
full degree of hardness is required, he prefers these irons alone and 
unmixed with other iron ; but when a softer steel is required, he finds 
it preferable to work a mixture of different kinds of iron. Why the 
Forest of Dean iron and the hematite iron produce a steel of a full 
degree I shall hereafter explain; but the fact of their doing so is, it 
appears, well known to Mr. Spence. 

With respect to the greatest and latest invention in puddling steel, 
emanating from the indefatigable Mr. Lohage, of Unna, and detailed 
to the British public by that eminent metallurgist, Edmund Leopold 
Benzon, in a patent dated 27th September, 1858, [ must frankly 
confess my utter inability to master the profound discoveries which 
it appears to embrace, nor can I follow the able reasonings and 
logical deductions with which it abounds. I would earnestly advise 
Mr. Benzon to secure the patent for Laputa, and for the whole of 
Prester John’s dominions. It is quite thrown away upon the thick- 
headed Saxon race. 

Mr. Lohage has, however, as I gather from his most elaborate 
preamble, actually discovered the atomic proportions of iron and 
carbon which produce steel, and can at will produce these proportions 
in the puddling furnace. With so much learning to spare, and so 
much knowledge to impart, will he or will Mr. Benzon explain away 
the following awkward facts which at present render me a little in- 
credulous about these atomic proportions, even though expressed by 
the cabalistic symbols (Fe. C.) * which is steel.” 

Professor Tennant found in the best Sheffield steel from Dane- 
mora iron a per centage of carbon amounting to 371, or a little 
more than 4 of a percent. Again, the steel of Rhenish Prussia at 
the first drawing out from the loupe or bloom, contains 2 per cent. 
of carbon, and yet can be drawn out into sound bars and welded. 
Lastly, I have this day forwarded to Tur ENGINEER office a speci- 
men of my own grey cast steel, containing 24 per cent. of carbon, 
possessing all the qualities of cast steel, with the appearance of grey 
cast iron, and which has been drawn under the tilt hammer into a 





strong tough bar, one mass of fibre, and in that respect resembling 
the best bar iron. What a downfall is here of received opinions; 
to wit, of the atomic relations between carbon and iron, which 
denote steel (Fe. C.); of the non-malleability of cast iron; of the 
dogma that cast iron must contain more carbon than cast steel; of 
the difference between bar iron, steel, and cast iron, arising merely 
from the quantities of carbon contained in each ; of the impossibility 
of obtaining fibre except through the medium of the puddling 
process; and of a hundred other conservative ideas, to doubt any 
one of which suffices to stamp the doubter as a visionary, who must 
be written down, if possible, by the powerful pen of some newspaper 
critic, big with second hand ideas gleaned from the opinions of men 
who have no means of judging of the subject matter they discuss, 
except from what they tind written in books, where the blind lead 
the blind into perpetually recurring errors. Now I do not pretend 
to be wiser than others; but when I see that facts contradict received 
opinions, I think the sooner these received opinions are reformed 
the better. 

In conclusion, Mr. Editor, as you have taxed me with being 
prone to wind up with a challenge, I will not gainsay the charge, 
but invite the leading firms in Sheffield to a trial of skill. They shall 
take their best Swedish iron at £33 per ton, and I will operate upon 
the common Swedish bars at £13, and I will produce from the latter 
cast steel which in every test shall equal, and in many respects 
surpass, the cast steel they can produce from their expensive iron. 
I will operate upon any quantity of iron they please, and submit the 
steel when made to any competent judges; and I will melt it and 
manipulate it at the same cost that they incur in producing their 
steel from the best iron, and without the least departure from their 
routine of operations. 

In the Mining Journal a writer from Leeds speaks contemptuously 
of the “ Bessemer bubble,” and yet wishes to consume large quan- 
tities of cheap tough steel; thus men ever speak against their best 
friends. The “ Bessemer bubble” has not yet burst, though the 
invention is no doubt essentially a bubble scheme, and progresses 
with the bursting of bubbles. 

There is a soe dish formerly termed ‘“ bubble and squeak,” 
and when the Bessemer process is once fairly on foot, Mr. Bessemer 
will find the bubble, and the Sheftield cast steel makers will furnish 
the squeak for the British public. - Rosr. Musuer. 

Coleford, 17th May, 185y. 


A NEW THEORY OF DYNAMIC QUANTITY AND INTENSITY, 
Str,—I was much flattered by the favourable opinion which “A 


Telegraph Engineer” has been kind enough to express of my first 
letter, although I have yet given no development of what I shall 


now boldly venture to denominate my new theory. Any opinion 
emanating from one who not only writes so well, but thinks so 
clearly, and who has given in your own columns ample proof that 
he combines theoretical with practical knowledge in no ordinary 
degree, cannot be esteemed otherwise than highly valuable. 

At the same time I must take Ieave to express a doubt as to 
whether he is quite correct and perfectly just in saying that the 
“intricate question (as he admits it to be) on which I am now 
engaged, though probably clearly understood by those who are 
practically engaged in telegraphing, is but very poorly comprehended 
by those who may be termed amateur electricians.” 

In the first place, I imagine—indeed, I know it to be a fact—that 
a person may be “ practically engaged in telegraphing,” may even be 
thoroughly conversant with all the details of telegraph construction 
and manipulation, and yet be very ignorant of those theoretical 
principles on which the efticiency of certain arrangements depends, 
I could mention the case of a gentleman, pretty well known in the 
telegraphic world, whose name is associated with one of the greatest 
improvements ever made in one of the most useful forms of tele- 
graph; and yet I believe he never troubled his head with the ques- 
tion of a single or double fluid, the relation of quantity to intensity, 
or the true nature of the electric current. 

In the second place I object to the expression, “ amateur elec- 
tricians,” as if all were to be considered in that light who are not in 
some way practically connected with the working or construction of 
the electric telegraph, and as if it must necessarily follow that they 
should know less of the theory of electricity than those who are 
practically so engaged. I must beg to remind “A Telegraph 
Engineer” that the practice of telegraph engineering is an art of 
yesterday—an art which may be acquired empirically, but that 
electricity is a science, which may, and must, be studied in the 
closet—that it belonged to the laboratory before it was applied to 
the telegraph—and that, in fact, its telegraphic application is only a 
very recent branch of it. shall say further, that almost all the 
greatest improvements and discoveries in electricity have been made 
by “amateur electricians,” in the true and strict sense of the 
words. Franklin himself, the modern Prometheus, who drew the 
lightning from Heaven, was eminently an amateur electrician; he 





ywrovements in iron and steel, that he shall at once abandon the use- | was a printer by profession; he was a philosopher for his amuse- 


ment and for the good of the world. Sir William Watson was an 
amateur electrician. The excellent and Honourable Mr. Boyle was 
an amateur electrician. The illustrious and also Honourable Mr. 
Cavendish was an amateur electrician. So was the Reverend Dr. 
Priestley; so were Gray and Dufay and Symmer; so was Volta 
himself; so Ohm; so were Arago and Ampére; so were Davy and 
Wollaston; so are Professor Wheatstone and Sir William Snow 
Harris; so, I may even say, is Dr. Faraday, who was never, that 
know of, practically or professionally engaged on the electric 
telegraph, and who originally studied electricity only as a branch of 
chemical physics. 

And not in electricity alone, but in every other branch of science 
and the arts, from astronomy and the art of war to lyric poetry, do 
we generally tind amateurs, meaning thereby unprofessional men, 
proudly pre-eminent. Cromwell was an amateur soldier ; Sir Robert 
Peel an amateur statesman; Howard an amateur philanthropist; 
Newton an amateur astronomer and optician. Even James Watt, 
when he created the steam engine, went a little out of his line, which 
was that of a philosophical instrument maker. Bruce, Humboldt, 
and Mungo Park were amateur travellers. Columbus, Raleigh, and 
that extraordinary personage and most successful discoverer, 
Sinbad, were amateur sailors. Milton, Pope, Byron, Burns, 
Wordsworth, Shelley, and all the rest of them, were amateur poets ; 


' indeed, whatever may be the case with electricians, the poet who is 


not an amateur is much to be pitied. But I need not multiply 
instances. The fact is well known, and is generally admitted, that 
in almost every department the greatest discoveries have been 
made, the greatest triumphs of genius achieved, and the greatest 
benetits conferred upon mankind by persons who had no professional 
training to that particular subject or department in which they 
obtained distinction. Generally, their strictly professional duties 
were rather neglected than otherwise, and consequently their profes- 
sional acquirements somewhat limited. : 

So much in illustration of a general principle which, I think, has 
been greatly overlooked by “A Telegraph Engineer” in some of his 
letters. I need not say that I claim, personally, no advantage from 
the argument, as regards myself. As an amateur, I claim neither 
merit nor immunity. I wish my theory, when fully developed, to 
rest upon its own merits entirely. In point of fact, I cannot even 
quite lay claim to the designation of an “amateur electrician,” for 
the subject has been my study for years, and during the greater part 
of that time with what I may term a purely practical or srofessional 
object—the preparation of an extensive work on the electric tele- 
graph, and on the whole subject of electricity, so far as it is in any 
degree connected with that application. My intention at first was 
to reserve for that work, which is now well advanced, the first and 
full elucidation of my views on the subject of quantity and intensity ; 
but when I had matured them so far as to see their important bear- 
ing on the practical questions which at present so much engage the 
attention of electricians, I thought it would be better to avail 
myself at once of the admirable medium which the columns of THE 
ENGINEER aflord for the free and rapid interchange of ideas on 
scientific questions—hoping that my small contribution ht be 
found in some degree useful at the present moment ; and I shall add that, 
in resolving to take this course, I was actuated also by a principle now 
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generally admitted to be legitimate, and especially imperative in the 
present day of rapid progress—namely, that if any one, in culti- 
yating any branch of science, conceives he has got new light, or hit 
upon some useful suggestion or theory, it is better to publish it at 
once, even in fragments, than to wait in the hope of maturing his 
views and producing a complete and finished system, until he is 
perhaps forestalled by another claimant, who may have been 
actually posterior in point of time, but happens to be first in the 
field, and therefore reaps the credit of the idea, whatever it may be. 
If this course had been generally followed, much acrimonious dispu- 
tation and much disappointment would have been avoided: I do not 
say, much injustice; for he who hoards up the longer that he may 
reap the more, is perhaps justly entitled to be disappointed. 

And now, Sir, having thus abnegated the amateur, and fairly 
established my claim to something like a professional position—that 
js to say, the position of one whose duty, business, and interest it is 
to study the subject of electricity, as much, atleast, as any telegraph 
engineer, and probably more so in a purely scientific view—I have 
now to add, in the most distinct and unequivocal manner, my full and 
firm conviction that the question on which I am occupied in these 
letters is not at present “clearly understood by those who are prac- 
tically engaged in telegraphing.” Among those who are so engaged, 
I believe there are infinitely various degrees of knowledge on the 
subject ; that some may have tolerably clear notions, opinions, or 
theories of their own as to the relation that exists between dynamic 
quantity and intensity; that others—and these, perhaps, the 
greater number—know and think very little about it, except to 
repeat, on Dr. Faraday’s authority, the simple dogma, that adding 
to the number of the plates does not increase the quantity, but only 
the intensity of the current—which is the very opinion (founded, as I 
think, in misconception, and fraught with mischievous results) 
that I have undertaken to overthrow. 

I must add, moreover, that my theory—if I may so call it, for 
really it is no theory, but will be found, when announced, to be a 
clear and incontrovertible fact—does not limit itself to the elucida- 
tion of this particular point, but goes much further. I have already 
hinted that it is in some degree supplementary to Ohm’s theory, and 
so it will be found, for it will determine matters which Ohm’s theory 
does not touch—such as the velocity of a current. I shall show, for 
example, that all currents, whatever may be their so-called intensity, 
or, as the French would say, tension, must necessarily have the same 
velocity through the same conductor — a fact which perfectly 
coincides with the latest experiments, although it is well known that 
Dr. Faraday expected, in strict accordance with his own views on the 
subject, to find that currents of a higher intensity would also havea 
greater velocity. I shall show also that current and discharge are 
two very different things; and that, even apart from the disturbing 
effects of induction, we have here a key to the very conflicting 
results obtained by different experimenters, as to the alleged velocity 
of the current. have also some thought (but this is a point on 
which I would speak at present with great caution and diftidence), 
that a power may be developed by electricity, much superior to that 
of steam, and without the assistance of electro-magnetism—a power 
by which we may move a mountain in America without leaving the 
shores of Great Britain, and without the aid of gunpowder. I men- 
tion this at present merely to show that the subject is by no means 
confined to telegraph engineering alone. 

I shall add still further, that if I had thought the particular views 
which I am about to explain were already clearly understood by 
practical electricians, and especially by practical telegraphists, or 
even perfectly understood by those whom I esteem the highest 
authorities on these theoretical points, namely, the “amateur 
electricians” (from whom I do not except the greatest living names 
in electrical science), I should not have thought it worth while to 
trouble you, Sir, with the long letters I have already written, and 
to which, with your permission, I intend to add a few more—letters 
which cost me considerable labour, thought, and research, and which 
very materially interfere with other important duties and avocations. 
It is because I conceive, as I said at tirst (and I now say so much 
more contidently than when I first addressed you on the subject), 
that the theory which I have to propose will throw much new light 
on the whole subject of electricity, much that is not to be found in 
any books—will render some of the most difficult parts of the science 
quite clear, and will effectually dispel the confusion of ideas not only 
implied, but actually involved, in the language or modes of expression 
now commonly used—that 1 have ventured to intrude upon your 
space at a length, and to impose upon myself an amount of trouble, 
which for a less important object would be not only very foolish, 
but altogether inexcusable. 

In my last letter I promised to send you this week the curve 
which expresses the exact distribution of the inductive action along 
a submarine conductor. There are, however, several important 
considerations with regard to the nature and character of induction, 
on which it will be highly desirable to came to a previous clear 
understanding, not only with a view to this particular subject, but 
also with a view to the general question which I have undertaken 
to discuss. One of these is the exact difference between static ten- 
sion and static intensity—two things frequently confounded, but 
which, as I shall clearly show, involve a most important distinc- 
tion; and this distinction must be well understood in order to clearly 
comprehend the law of induction. I shall show, also, that it leads 
to a most important distinction, to which I have already alluded, but 
hitherto not recognised by electricians,jbetween a discharge and a cur- 
rent; that, in short, it completely explains several important pheno- 
mena hitherto involved in much mystery. I did not wish to proceed 
to the actual development of my own theory until I had first suffi- 
ciently established the very fact which “A Telegraph Engineer ” 
seems to deny by anticipation; namely, that the views now enter- 
tained upon the subject, even by the highest authorities, are such as 
to completely justify your own language when you said, in reply to 
a correspondent, that “the relation of quantity to intensity is very 
little understood at present.” I still intend to adhere to this plan. 
I wish to set forth fully and distinctly all that is at present known 
on the subject, down to the latest and best explanation that I have 
seen in the paper which was recently read by Mr. Varley before the 
Society of Arts. It will then clearly appear what we have got to 
do, what remains to be done, and whether, in condemning the pre- 
sent modes of expression, I am merely fighting with a shadow and 
making “much ado about nothing,” or whether, in aiming at greater 
precision of language, I am not at the same time proposing a mode 
of viewing the subject which will render the phenomena of dynamic 
electricity as clear and intelligible as those of any other branch of 
physical science—always, of course, making a certain reserve for the 
mysterious character of electricity as a polar force, and the absolute 
impossibility, in the present state of science, of saying what electri- 
city is, whence it comes and whither it goes in its sudden, secret, 
and far journeyings ; sometimes with noiseless energy, as in the tele- 
graph wire—sometimes with brilliant but silent corruscations, as in 
the northern streamers—sometimes in the rush of lightning and the 
crash of thunder. 

I still intend to adhere to this plan; but in my next letter I shall 
anticipate the denouement so far as to give, if not an elucidation, at 
least an illustration of my theory, which I think will appear new 
and striking even to scientific readers, and will, I hope, convince 

‘A Telegraph Engineer” that I do not intend to stop short at the 
opinions now entertained and expressed by the highest practical 
authorities, unless they have advanced in their views considerably 
beyond Dr. Faraday; for, in point of fact, it is my ultimate aim 
to show, as I have previously stated (and I may as well say as think 
it), that even Dr. Faraday himself has somewhat misunderstood 
this subject, and has drawn from one of his earliest, most remark- 
able, and most important experiments, a conclusion not warranted 
by the result, but which subsequently tinged his views and his 
whole language, and led by inevitable consequence to that extra- 
ordinary paradox announced in these words:—“A single pair of 
zinc and ~~ plates throws as much electricity into the form of a 
current, by the oxidation of 32-5 grains of zinc as would be cir- 
culated by the same alteration of a thousand times that quantity, 
or nearly five pounds of metal oxidised at the surface of the zinc 





















plates of a thousand pairs placed in regular battery order”’—* 
paradox which is, I believe, chiefly, if not entirely, to blame for th® 
mystery and continued misuse of the word intensity, the misappre~ 
hension of the meaning of the word quantity, and the consequen* 
confusion of ideas that generally exists at the present moment as to 
the relation between them. 

It is, of course, impossible that I should now take up any of these 
subjects in the present letter. I shall, therefere, rest for a week, 
and in the meantime I conclude by repeating, that although I have 
thought it my duty to vindicate, perhaps too warmly, the class of 
amateur electricians from the charge of being necessarily more 
ignorant on theoretical points than those engaged in the practical 
working of the electric telegraph; and although I have ventured to 
hint that it is chiefly to amateur electricians, or at least to electri- 
cians who had no professional connection with telegraphs, that we 
owe the most important discoveries in electricity—yet I can truly 
say that I value very highly the opinions of “A Telegraph Engineer.” 
His letters I have always perused with much pleasure— rarely indeed 
without instruction ; and nothing will gratify me more than if, in the 
farther development of my views, they should still meet the honest 
approval of one who is evidently so well qualitied, not only to form an 
opinion, but to pronounce a judgment. 

Glasgow, May 16, 1859. GeorGE Buatr, M.A. 

P.S. Since writing the above letter, I have made a most important 
discovery. I have found a complete explanation of volta-electric, 
magneto-electric, or dynamic induction, showing that it is absolutely 
identical with static induction. This subject is far too important 
to lie over for the sake of adhering to any systematic arrange- 
ment, and therefore I shall send you a supplementary letter to- 
morrow, giving, at least, a short provisional explanation, which will 
clearly connect together, on principles well understood, the two great 
branches of dynamic electricity—primary and induced ; and both in 
an equally obvious manner with static electricity. Yet, on further 
reflection, I think that having already intruded at so much length on 
your valuable space, and having formally announced what | under- 
take to accomplish, it will be better to delay the execution of it until 
next week. I shall thus be enabled to do the subject full justice, 
and to plan and prepare one or two simple diagrams which will be 
required for its illustration. In the meantime, to show that I am 
fully aware of what is essential to the validity and vitality of any 
theory on this subject that claims to be founded on immutable 
truth, to accord entirely with all the facts of the case, and to rest 
upon absolute demonstration, both theoretical and experimental, I 
do hereby admit and maintain that a theory which professes to ex- 
plain satisfactorily the origin and nature of volta-electric currents 
must clearly resolve the following points as regards these currents : 
—1. Their high tension. 2. Their small quantity. 3. Their being 
alternately in opposite directions. 4. Their being opposite in 
direction to the primary current when that current commences, and 
in the same direction when it ceases. 5. Their (in general) mo- 
mentary duration. 6. Their longer duration in some cases than in 
others. 7. Their greater quantity or higher tension, and vice versd, 
in some cases than in others. 8. Why it happens that no current 
is produced in the secondary wire or coil except at the moment 
of making and breaking contact with the primary or battery wire. 

Any theory which clearly and satisfactorily accounts for all these 
phenomena, on principles well understood and universally admitted, 
must surely have a strong claim to be received as the true one. 
Now, it will be found that my theory not only does all this, but 
more—that it not only shows how all these phenomena may happen, 
but how they must happen; and I venture to affirm that any theory 
which accomplishes so much, cannot fail to shed new and additional 
light upon this, as well as upon other collateral subjects - especially 
upon the phenomena of electro-magnetism, and probably upon 
Ampére’s laws. I call it a theory, but it will be found, when de 
veloped, to be a simple statement of obvious facts, which have 
merely to be clearly explained to command entire conviction. 

onesie G. B. 

TYPE-PRINTING INSTRUMENTS, 
Sm,—In further correcting the assertions of ‘* Double-Needle, Morse, 
and Co.,” I find them saying that “mechanical laws are not 
unerring;” and, to prove this wise axiom, say that “ pivots wear, 
bearings become clogged, currents are unequal, contacts fail, and 
accidents happen.” Whatin the world has this to do with mechanical 
laws? The Morse recorder has nearly as much machinery about it 
as the Hughes instrument, but differs from it in this:—LEvery part of 
the Hughes instrument is mechanically governed, and prints with 
unerring accuracy the letter corresponding to the key touched, 
without any reference to the skill of the operator. The Morse in- 
strument, on the contrary, while it is liable to all the wearing of 
pivots and other accidents, referred to by the compact, is wholly 
dependent upon the skill of the operator for division of time in the 
transmission of symbols. This will be more apparent if we take into 
consideration the fact clearly stated by “ Magnet,” that the question 
is not one of currents, but time. 

The present systems of telegraphing are simply measurers of time. 
The Morse code consists of a dot or a particular portion of time, a 
short line another portion, a long line another—spacing being simply 
a short or a long blank, also made by divisions of time. The clock- 
work of the Morse instrument moves the paper to be symboled 
upon at something like an uniform rate of speed; but the trans- 
mitting apparatus has no mechanical arrangement for the correct 
division of time. ‘To supply this deficiency, the operator must 
have a correct appreciation of time. He opens and closes the 
circuit forming the symbols upon the moving paper by such 
ideas of duration as happen to actuate him at the moment. 
He is the timepiece, instead of the piece of mechanism be- 
fore him. The compact claim that a man can raise and lower 
his finger in such a manner as to keep more correct time than 
a clock; or, to use their own words, “the skill of the operator,” 
that is, the keeping time with his finger, ‘is a greater preventive 
of error than mechanical action.” Really they ought to patent this 
discovery. It certainly is original. Perhaps it is wise, however, to 
test the thing a little before they invest. In the meantime, assuming 
that this flesh-and-bones clock is not perfect in the extreme, let us 
see how it will perform. For instance, z is represented in the Morse 
code by three dots, a space, and dot; c is represented by three dots ; 
ane by one dot. If, therefore, you put the space between c and e, 
which is necessary to distinguish each letter, you have either z or 
ce. The receiving clerk has to form his own opinion as to what is 
intended to be sent. Again, is four dots. If the space between 
the last two dots of z be omitted, you have A instead. If the “ con- 
tact fails,” so that the stile is not held steady to make the line, which 
is often the case with feeble currents, the results produced are such 
as to make the scene in the last act of Babel’s tower appear tame in 
comparison. 

My opponents having entombed the needle, and virtually written 
IcHABOD over its portals, let me suggest that its “ Kuropean- 
dressed” Yankee companion should borrow from Milton, and be 

“‘Conrusion !! named.” 

In justification of such immortality, a few more examples may not 
be improper. By the Morse code, a being one dot and a line, if the 
contact fails” you may have two dots, which would be @, or three 
dots, which would be s; in like manner, u being two dots and a 
line, would be transformed into h, or some other letter. These 
transformations are not unfrequent under the best of circumstances, 
but when there is escape on the line, and the currents, therefore, 
variable, or if the operator fails to press his key with sufficient 
force to make good contact, all is chaos. The Morse system is not 
only liable to this transformation of letters, but, as has been shown, 
requires an average of 2} contacts with the key or transmitting 
apparatus, and also 2} contacts for the local circuit, acted upon 
by a relay at the receiving station. Thus an average of 5 con- 
tacts are necessary for each letter of the Morse code. If one of 
these “contacts fail,” you have not the advantage of a blank, but 
another letter, or detached portions of symbols, which the receiving 
clerk may make use of to form such a message as he may suppose 
the transmitter intended to send. 











The oy ne instrument, on the contrary, works without a relay, 
prints the letter with one contact, and that contact a frictional one, 
made by mechanical pressure always the same. If, therefore 
“contacts fail,” a fact no one will deny, which instrument woul 
have the advantage ? the one that has but one contact to make, or 
the one requiring jive for each letter? Which is preferable, 
a blank, showing that something is wanting, or in its stead 
another letter which may change the whole meaning of the mes- 
sage? and that, too, while the sending operator is unconscious of 
the transformation. The Hughes instrument, however, has not only 
the definite advant of one contact for each letter, and the 
impossibility of printing parts of a letter, but if a wrong letter be 
touched by the operator he sees it upon the copy printed by his own 
instrument, and immediately corrects it ; such an error, however, is 
one of manipulation, and not of contact or faulty mechanism. If 
errors occur where but one touch or action of the manipulator is 
required, what must it be where 2} are absolutely necessary? To 
multiply examples is useless. The whole Morse code and system is 
but an indetinite tissue of liabilities to error; is only superior to the 
needle, inasmuch as the symbols are recorded, so that the receiving 
clerk has the mystery before him, from which he can take his time 
to unravel it, and when he gets a sentence which he thinks makes 
sense, he sends it off, but whether it is the same as sent from the 
distant office is a problem. But the compact say, “ Even in the 
lecture-room of the Society of Arts errors took place in the trans- 
mission of words, which could not have occurred in the needle or 
printing instruments.” How do they know this, unless they were 
present? and, if present, why the hypocritical pretence that they 
were not represented ? But what were the errors? ‘The operator, in 
the excitement of the crowd pressing around him, in the word 
man, for instance, touched 7 or instead of m; but this cir- 
cumstance was pointed out to the chairman, who frankly and 
pre yerly replied, ** Yes, I see the distant operator made an error, but 

also see that he immediately discovered the mistake and cor- 
rected it, and this shows the accuracy of the instrument.” But 
the needle or the Morse would not only be liable to the same 
thing, but in a three-fold greater ratio, as about three move- 
ments of the operator are required for each letter, instead of 
one, and then the transmitting operator cannot possibly tell 
whether the distant instrument has it correctly or not. Again, they 
say, ** The mistaking propensities of the needle and Morse instruments 
have been greatly exaggerated.” Why, if one tenth of the bunglingand 
errors made by them were known, it would tell a very different tale. 
Even the messages for the public press, though dressed up in their 
best “ European fashion,” show that almost every ten lines have 
some blunder, which renders the whole paragraph an enigma worse 
than useless. But they go on to state that the errors ay amount 
to “1 percent. of the messages sent,” and therefore they make but 
one error in every 2,000 words transmitted. Now, every one inti- 
mately acquainted with telegraphing in this country, knows that 
this is even a greater subterfuge than the one they perpetrated about 
the currents, which in my last I proved to be more than 100 per cent. 
—and the telegraphic despatches for the public press prove it. But 
take their own admissions, only one radical error in a hundred. 
With a thousand messages a-day, their customers every morning 
enter the Stock Exchange, their otlices, or other place of business, 
with the very pleasant conviction —yes, certainty,—that ten of their 
number must be victimised before night— perhaps ruined. If there 
were no remedy, this sort of thing might be borne with patience ; but 
where the remedy is not only at hand, but perfect, the toleration of 
such an antiquated nuisance is simply daledons- more especially 
where the reason for its continuance is only found to lie in the preju- 
dices of electricians, the pecuniary interests of telegraphists 
connected with the monopoly which two overweighted companies 
fancy they hold, and in this sickly delusion imagine it to be no part 
of their duty to provide for their confiding customers the best and 
safest mode of doing their business. 

Pray, what is this telegraphic principle but a species of postal 
communication? It is analogous to it, and should be managed 
with as much consideration for the public weal as the post-oflice ; 
while the peculiar nature of the open and confidential correspondence 
entrusted to it, demands a supervision for the protection of the 
public, fully more reliable than the sealed and slower correspondence 
of the ordinary post. 

But what would be said, aye done, if the postal department 
ignored the improvements of the age, and instead of sending letters, 
or even newspapers, by the railways of the present day, should still 
adhere to the old coaches our “ grandmothers” made use of years 
ago? 

The compact do not deny that the Hughes instrument prints the 
full unabbreviated words at the rate of forty a minute; they 
attempt to meet this, however, by asserting that “ the needle does 
the same;” but at the same time they admit that, for various 
reasons, this rate is not practicable. 

However, I wish to be generous, and therefore allow them to draw 
on their imagination; and, for the sake of argument, let us compare 
what their fancy paints the needle, with what actual public demon- 
stration has shown the type-printer to be. The double needle re- 
quires two circuits, and two clerks at each instrument, and is there- 
fore a double concern throughout. Now put a type-printer on to 
each of these circuits, with one operator to each instrument, so that 
in both cases you have the same force, and what is the result? 
why eighty words, in plain Roman characters, against a lot of abbre- 
viated signs, which might possibly be construed to represent forty 
words, 

Again, the compact claim a common rate of speed of thirty to 
thirty-five words per minute for the Morse instrument. I have been 
connected with lines using the Morse instrument for the last ten or 
twelve years, and have never seen, nor until now heard it even 
asserted that such a rate is practicable. Let us analyse a little. 
24 contacts to each letter, 5 cn or 124 contacts to each word; 
3v or 35 words require 375 to 437 actual and distinct contacts a 
minute, or from six to seven clear and perfect motions of the hand each 
second, and this not taking into account the time of 2 contacts 
necessary to space each letter, nor the time of 4 contacts for the 
spacing of the words! ! 

While assertion will do, the chances are that these old and 
“experienced manipulators” will keep clear of any practical 
contest with their juvenile competitor. . My opponents bedhens that 
“public opinion shall be umpire;” agreed—* words our arms,” 
agreed; and I now claim that I have silenced every popgun they 
have fired, and challenge not only them but all England to meet the 
type-printer on any ground they choose for a “ public performance.” 
‘jhis is their own ofier, from which it is hoped they will not 
shrink. All that is asked is a fair contest against any instrument 
used in Great Britain—on any length of circuit, on air lines, under- 
ground lines, or submarine cables. Name your instruments, the 
ground and the day, and the “ Yankee infant” will be there. 

H. Hype. 








20, Northampton-square, London, 
17th May, 18069. 


P.S.—The question of originality, which has never previously been 
raised, will be met as soon as the merits of the instrument are 
discussed and tested, ‘There is no desire on the part of the patentees 
to refrain from publishing the results of working between London 
and Liverpool. That it worked exceeding!y well, and superior to 
the needle or the Morse systems on the same line, has not even been 
denied by its most inveterate opponents. It is not usual or Par- 
liamentary to publish correspondence until negotiations are closed. 

(For remainder of correspondence see page 356.) 


Suez Canat.—The London agent of the Suez Canal Company 
states that the digging of the Isthmus of Suez Canal commenced on 
the 25th of last month, and the first sod was turned by M. Ferdi- 
nand de Lesseps, in the presence of the contractor of the works, a 
large staff of engineers, and native workmen, assembled at the point 
determined on for the outlet of the canal in the Mediterranean, the 
construction of jetties, and harbour of Port Said. 
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Tus invention, by Henry Parker, of Sledmere Castle, Yorkshire, 
relates to an arrangement of machinery driven by steam power for 
the cultivation of land by forking, digging, and mixing the soil. 

Fig. 1 is an end view of one arrangement of steam cultivator, one 
half in elevation and the other half in vertical transverse section 
through the centre of the cultivating rollers; Fig. 2 is a side eleva- 
tion with certain parts in section; and Figs. 3, 4, and 5 are 
details, showing various modes of securing the tines into the peri- 
pheries of the cultivating cylinder. 

A is the main framing, carrying the boiler B, and supported upon 
the two sets of rollers C and D, placed respectively at or near the 
rear and front ends of the machine. The hind rollers revolve 
loosely upon the axle E, which is secured at each end to the inner sides 
of the boxes F, F, so as to extend across the entire width of the 
machine. Each of these rollers is furnished with a series of tines or 
spades G, G, 

In Fig. 3, T-shaped holes are mode in the peripheries of the rollers, 
and a head g is formed on the inner end of the tine, and retained by 
a wedge or key A driven in from the outside. 

In Fig. 4 the hole in the rim of the roller is made sufficiently 
long to receive the inner end of the tine, which is formed with a 
notch ¢ on one side, 

In Fig. 5 a similar arrangement to the last described one is shown, 
but applied to tines constructed in couples. 

The two outer cultivating rollers are driven through an 
internal toothed coguent-whedl I, to which motion is imparted by a 
spur pinion K fast on the inner end of the short siaft L, one of 
which only is shown. This shaft rotates in bearings M in the sides of 
the boxes F, F, and has keyed on to it a spur-wheel N working within 
the box, and driven directly from the crank shaft by a spur-wheel | 
©. This latter wheel runs loose upon the shaft, but is coupled | 
therewith when required by the friction clutch , which slides along 
a key-way in the end of the crank shaft. The steering roller D at 
the fore part of the machine rotates freely upon the axle (, which is 

jointed at its centre to the lower end of the vertical steering bar R. 
his bar is supported near its upper and lower ends in long bosses or 
collar bearings 8, S', bolted or otherwise secured to the front or 
tire-box of the boiler, the lower one extending through the foot- 
plate T, and connected by a steadying bracket U to the under side 
thereof, as in Fig. 2. This bar is free to slide in its bearing, and has 
a key-way made in it at its upper end, along which the worm-wheel 
is free to slide, whilst it at the same time imparts the requisite 
steering’ or rotary motion to the bar. 

The weight of the front end of the machine is borne by the helical 
spring W, which surrounds the steering bar, and bears at its upper 
end against a loose washer on the under side of the upper ae 
bearing S, and at its lower end rests upon the ratchet nut X, which 
works on the screw thread of the bar for the purpose of raising or 
lowering the front of the boiler and framing, and so maintaining the 
machine level when traversing over steep gradients, or of adjusting 
the height of the steering rollers according to the greater or less 
penetration of the cultivating tines or teeth. The steering is | 
effected y means of a hand-steerage wheel Y fitted on to each end 
of a shaft Z, passing transversely over the top of the boiler, and 
working in bearings in the brackets a, a, bolted to the boiler sides. 
An endless screw 4, on the centre of the shaft Z, gears into and gives 
motion to the worm-wheel V. 








Rep Sea Tevtecraru.—The Red Sea cable has been laid from 
Aden to Cossier, which is within about 300 miles of Suez. The 
completion of that branch of the undertaking may, therefore, be 
expected almost immediately. 

Tue Brrrisu Assoctation.—The Prince Consort has intimated 
that he will visit Aberdeen to open the proceedings of the British 
Association, at which he is to preside, either on the 7th or 14th of 
September next; and we learn that the progress of arrangements 
promises that the meeting will be one of the best that has taken 
place under the auspices of the association. Everything is proceed- 
ing most satisfactorily. 
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DEWRANCE’S PIANOFORTE FRAMES. 
PATENT DATED 21st SerTreMBER, 1858. 


Tus invention, by John Dewrance, of Barge-yard, Bucklersbury, 
relates to the construction of pianoforte frames whereby the tendency 
of the frames to twist under the strain of the strings will be counter- 
acted. The improvement applies both to metal and wooden frames. 
In constructing pianoforte frames of metal, it has been usual to cast 
them with or apply thereto Pe bars stretching across the frame 
in the direetion of the run of the strings. By this means the frames 
were made sufficiently rigid to support the direct strain of the 
strings, but the tendency of the frame to twist under the irregular 
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lever-like action of the bass strings still remained. To remove this 
defect, to which is mainly due the sinking of the middle of the 
sound-board, and the consequent deterioration of tone and diminu- 
tion of the volume of sound of pianofortes, the patentee proposes 
to strut that division of the frame (whether of a grand, cabinet, or 
other kind of pianoforte) which is to carry the bass strings, with 
compensating bars, that will destroy the tendency which the acute- 
angled corner of the frame as heretofore had to give or yield to the 
pull of the strings. 

Fig. 1 is a front elevation of a cast iron cottage pianoforte frame, 
constructed according to this invention, and Fig. 2 a vertical section 
of the same taken in the line 1, 2, of Fig. 1. The object being simply 
to increase the resisting power of that portion of the frame whic 
is subject to the pull of the bass strings, no change is introduced in 
the construction of the other parts of the frame, which are marked 
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A, A, but at the bass division of the frame (which will in general be 
| rectangular) ribbed bars B, B, are provided which cross each other, and 
| extending respectively to the opposite angles of thedivision that carries 
the bass strings, act as struts to give stiffness to the frames. These 
cross bars are arched or set back, as shown at Fig. 2, to provide a 
space for and to keep them clear of the braces or belly bars attached 
| to the back of the sound-board, and the further to secure the frame 

against the tendency to yield to the unequally distributed leverage of 
| the strings, a bar C is made to spring from the junction of the cross 

bars, and running parallel with the straight side of the frame, to 

strut the middle of that part of the frame. In order to destroy all 

unnecessary vibration in the sound-board, the diagonal bar D, which 
| has heretofore been used for the like purpose, is retained, and it is 

caused to cross one of the cross bars B near the outer angle adjoin- 
ing the wrest plank, and thus form a support at that part of the 
sound-board. The sound-board drops into a recess made for it in 
| the face of the metallic frame, and it is secured in place by being 
| glued to blocks placed in the angles of the recess to receive it. 








Tue Royar Mar (West Inpra) Steam Company. — Annexed 
is a list of the company’s fleet :— 


Registered Horse Registered Horse 











+ Names. Tonnage. Power. | Names. Tonnage, Power. 
Atrato (iron)... .. 3,467 800 | Teviot eo ef «« Ree 450 
Parramatta (iron) 3,439 800 | Dee .« .. «. oe 1,699 440 
Parana .. .. .- 3,070 800 | Clyde ~——_ 1,371 430 
Magdalena .. .. 2,943 800 | Mersey(iron).. .. 1,001 250 
La Plata -. 2,404 1,000 Conway .. oe ee 895 260 
Oneida (iron screw) 2,284 530 | Wye (iron screw) .. 819 180 
Tyne (iron) .. .. 2,184 400 | Derwent... .. .. 794 260 
Avon a «= ae 440 Eagle ad? et ° 630 250 
Tamar .. ee 1,963 400 | Camilla (iron) on 539 250 
Medway .. .. «+ 1,895 400 | Prince (iron) .. .. 398 200 
Seems «. «so oo Be 430 Orinoco oo «oo SON * 
Trent oo ee 1,856 430 
Solent .. . oe 1,804 400 41,058 10,630 

* Engines removed. 
| BUILDING. 
| - Tons, Builders’ Horse 
| Names. Measurement. Power. 
| Seine (iron) .. «- ee co oe 88 800 
| Shannon(iron) .. «2 «+ «+ «+ 3,092 800 


Tue INTERIOR oF AusTRALIA.—Are we or are we not (says the 
Adelaide Observer) to make any further efforts for the exploration of 
| the interior of this continent ? We have attempted a great deal, and 
| we have expended a great deal; and the question is, are we to rest 
| satistied with our efforts and our outlay, although we have achieved 
comparatively little? One answer there is, which might be possible 
in other circumstances, but which we certainly cannot give to these 
| questions. We cannot say that the result of our efforts towards the 
attainment of a knowledge of the interior has been conclusive 
against further explorations. On the contrary, every additional 
attempt only shows us that we incur yearly, almost daily, loss, from 
our ignorance of the physical character of the country beyond our 
settled districts. Every fresh effort tends to prove the fallacy of 
those gloomy notions of the desert interior which were universally 
prevalent only two or three years ago. We have now ascertained 
that not very far from Sturt’s Stony Desert—a region so sterile that 
it struck despair even into that explorer’s resolute soul—there is 4 
fertile and well-watered district. We know now that both right and 
left of Eyre’s track towards the northern interior, and within a very 
few miles of the country he designated “ hopeless,” there are excel- 
lent pastoral districts ; the best proof of their capabilities being that 
they are now stocked and occupied. We have also ample reason to 
believe that a very short distance to the north of that line which 
Eyre traversed on his almost unparalleled journey to Western 
Australia, and which appeared to him nothing but sea sand and land 
scrub, there is an ample territory abounding in natural wealth. 
these marvellous changes of opinion are the result of the knowledge 
which the explorations of the last year or two have yielded us. 
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TO CORRESPONDENTS. 


_—Five volumes of Tat ENGINEER may now be had ready bound, Vols. I., 
a I i V., and v0, price 18s. each ; covers for binding each volume, price 
Qs, 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 
2% We must request such of our correspondents as nvty desire to be referred 
“to makers of machinery, apparatus, dc., to send their names and addresses, 
to which, after publishing their inquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. ce q 

We have received several letters containing variwus 
endeavour to give answers next week. 


AXLE-BOXES. 
(To the Editor of The Engineer.) 
$ir,—In answer to your correspondent “J. S. F.,” I beg to inform him that 
Pal not lay claim to be the first and only inventor of the Antifriction Rollers, 
patented by M. De Brussaut, but I am led to believe that I was the first to 
give a correct drawing and description of them, which goes far to establish my 
claim till a better be brought before the public and aes | a 
—_— ILLIAM " 


enquiries, to which we will 





REFLECTING SIGNALS. 
(To the Editor of The Engineer.) 
Str,—If the following suggestion is likely to be of any use, it is at your 
isposal for publication. ; 
=. ooh se to me that by means of a mirror suspended from a kite or 
small balloon, observations might be taken with a telescope of the where- 
abouts, &c, of an army, and be of particular service in @ mountainous 
country. -~- EXTRUCTOR. 
CIRCULAR SAWS. 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers or correspondents give me any information 
relative to the best or maximum speed on the cutting edve of circular saws, 
both for soft and hard woods, with the relative rate of feed for each, viz., 
the rate per minute the wood travels towards the saw ; also if there is any 
difference between the speeds, &c., of vertical and circular saws for the 
same sorts of wood. Any information on this subject will be of great 
practical utility, and will be conferring a favour on a , 
Doncaster, May 16th, 1859. CONSTANT SUBSCRIBER. 
BLAST FURNACES. 
(To the Editor of The Engineer.) 
Sin.—In Tue Enorveer of April 22, you inserted a letter signed “ T.,” con- 
taining inquiries concerning patents. The writer referred to a patent for 
olast furnaces taken out about a year ago. As a party interested in a 
patent taken out at about that time, I wish to express through your 
columns my desire to communicate with the writer of the letter on the 
subject referred to. 8. 
1, Church-court, Clement’s-lane, E.C. 





SLIDE-VALVES. 
(To the Editor of The Bngincer.) 

Sir,—The applicability of two short D valves, one at each end of cylinder, 
or the ordinary one covering the three ports, depends on the length of the 
stroke of engine and the size. If for such a size as Alpha has given, the 
two valves would be best, as the saving of steam would more than com- 
pensate for the extra friction ; but if the stroke was shorter and brought 
the entry of ports into the cylinder nearer the valve ends of ports, the 
ordinary single valve would be the best and least complicated. Respecting 
the quicker action on the piston, that would be trifling, as the velocity of 
steam at 45 1b. pressure above the atmosphere into a vacuum is about 
1,800 ft. in a second of time. And if the valve or valves have any lap on 
the steam side, why give them less lead : too much lead is useless except in 
very quick engines. In small engines the two valves would be an unneces- 
sary complication ; one long one would be better. A. B., Ex, 

May ldth, 1859. ——_ 

TRACTION ENGINES. 
(To the Editor of The Engineer.) 

$ir,—My reply to J. A. Williams is this :—The } Ib. raises the 1 Ib. because 
the 3 Ib, descends through a much greater distance than the 1 Ib. ascends. 

Birmingham, 17th May, 1859. Ricuarp Bacu. 


BOAT BUILDING. 
(To the Editor of The Engineer.) 
Sir,—D. J., having only 4-horse power in his boat, would have a job to 
coax the screw round at the rate of 560 revolutions per minute. The pro- 
portions are bad. 

“Young Engineer” has a 33-horse power boat, but his boat is short, or 
he would, with good lines, get nine miles per hour, The screw would be as 
good as any other if of four blades and 4 ft. diameter x 6 ft. pitch, and not 
more than 9 in. long. But when a 33-horse boiler was in the boat, what 
else would he expect to carry ? Ricuarp Bacu. 

Birmingham, 17th May, 1859. 


COMMUNICATION BETWEEN ENGINE-DRIVER AND GUARD. 
(To the Editor of The Bagineer.) 

Sir,—I shall feel obliged if you can inform me if a premium was offered by 
Government or any society or individual some time ago for the best inven- 
tion for instant and unfailing ication between guards and 
drivers, and passengers and guards, of railway trains. I have thus 
troubled you, asa friend of mine has invented the most complete means for 
such a pu lever saw; and, with the little scientific knowledge I have, 
I should say that it is almost an impossibility to be superseded. 

The working expense is literally nothing, the plan can always be depended 
upon, and can be fitted up very cheaply, “4. =" 

Linlithgow-station, May 12th, 1859. 
[We know of no such premium.] 











COAL-BURNING LOCOMOTIVES. 
(To the Editor of The Bagineer.) 

Sir,—In Tue Enoinerer of April 29th it is stated that the Manchester, 
Sheffield, and Lincolnshire Railway Company have been again fined £5 for 
not consuming the smoke on their engines. I sincerely wish the London 
magistrates would foliow the example of those of Grimsby. I live not 
many yards from the South-Western Railway in Lambeth, and I can assure 
you that their engines are daily t ing a more intolerabl i $ 
they can be seen at all hours of the day rushing along, pouring dense 
volumes of thick black smoke from their chimneys. I think, as the 
authorities have been looking so sharp after the manufacturers and steam- 
boat companies, that they ought to devote a little attention to this 
huisance, and not allow the public to suffer for the sake of the shareholders’ 
pockets. I trust that the publication of this in your valuable journal may 
call some attention to this evil. ANTI-SMOKE. 











PATENTS. 
(To the Editor of The Engineer) 
Sin,—I shall esteem it a great favour if you would, in your next, give me 
an answer, and any other information necessary, upon the following sub- 
ject :— 

Some two or three years ago a friend of mine, Mr. A., had a patent 
granted to him for a mechanical application in a branch of chemistry. 
Shortly after the same invention was applied by another person, Mr, B., to 
another purpose, for which Mr. A. had not claimed. 

The invention was not worked long for the latter purpose by Mr. B., the 
cause for discontinuing I do not know. 

On looking lately over your valuable paper, I find that another party, 
Mr. C., has taken out a patent for the identical apparatus, and for the self- 
same purpose to which Mr. B. had applied it. 

Now, I want to know if Mr. C. can sustain his patent, the same having 
been previously in use by Mr. B. ? 

r. C. also claims in his specification the right of several modifications in 
the apparatus, applicable for the purpose named by him. 

If Mr. C. cannot sustain his patent, can he still claim the right and use 
of the modified apparatus? or will the whole of his patent be null and void ? 

I have some slight recollection of seeing, in a recent patent case, that the 

judge laid it down, ‘That when a patentee failed to substantiate one part 
of his claim, that the other claims fell to the ground.” 

I think that it is only right that some check should be put upon the in- 
numerable claims that are inserted in some specifications, without any 
intention of carrying them out. JW 

Moss Bank Bone Works, Widnes, near Warrington, May 16, 1859. 

We do not see how Mr. C.’s patent cun be maintained. | 


PADDLE v. SCREW. 
(To the Editor of The Engineer.) 
Sik,—I purpose fitting out shortly a small steamer for pleasure purposes, 
as for some time past have been carefully reading THE ENGINEER (to which 
ph a subscribed from the commencement), in order to guide me in the 
ice of paddle or screw, power of engine, kind of boiler, &c. 
— in your number of 6th inst., says the screw is the best and 
cheapest. This is the generally received opinion, I know, but is it correct ? 





How is it that, in the face of this opinion, wherever great speed is required, 
the paddle is made use of—the new Galway and Newfoundland steamers, 
for instance? ’ 

A screw steamer must of necessity draw a deal of water to immerse the 
screw properly ; whereas a paddle steamer need not draw more than will 
cover her floats, I can, therefore, understand that the paddle only can be 
used in shallow water ; but this does not apply to the ocean, where steamers 
have plenty of water under them. : ’ 

It appears to me that the advantage of the screw is, its comple immer- 
sion under all circumstances, and allowing sail to be carried ; its disadvan- 
tage, the extra quantity of midship section immersed, and consequent 
increased resistance, owing to the great draught of water required, And 
that the advantage of the paddle is, a much less immersed midship 
section, owing to the light draught of water; its disadvantages the, at 
times, partial and unequal immersion of the floats, by which power is lost 
and the engine is strained, the inability to carry sail to any extent, as the 
boat imust be kept upright, and the resistance offered to the wind by the 

dle-boxes. 

Taking all these pros and cons into account, I should be glad to hear some 
reasons given why Mr. Bach concludes that the screw is best (and cheapest), 
and why the Galway company decide for the paddle. 

The boat to which I alluded I propose to make of 10 ft. to 10 ft. 6 in. 
beam, by 52 ft. to 55 ft. on the water line. If a screw, with a rising floor, 
4 ft. draught amidships, and 5 ft. aft, exclusive of keel. If a paddle, with 
a flat floor, and 2 ft. draught, exclusive of keel. Will you kindly insert 
this, and allow me to ask the indicated horse-power for such a boat, the 
diameter and pitch of a screw necessary in the former case, and the 
diameter of paddles with area of floats in the latter? TyRo, 


MEETINGS NEXT WEEK. 

InsTITOTION OF CiviL ENGINEERS.—Tuesday, May 24th, at 8 p.m., No. 
1007, ‘“‘On the Manufacture of Malleable Iron and Steel”, by Henry 
Bessemer. 

Society oF ArTs.—Wednesday, May 25th, at 8 p.m., “‘ On the application 
of Definite Proportions and the Conic Sections in Architecture ; illustrated 
by the Obelisk, with some History of that feature of Art,” by Mr. John 
Bell. pereseen:-of 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LuxTON; all other letters and 
communications to be addressed to the Editor of TUR EX@ixesr, 163, Strand, 
W.C., London 

Advertisements cannot be guaranteed insertion waless delivered before eight o'clock 
on Thursday evening in cach week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line arevages ten words ; 
blocks are charged the same rate for the space they jill. All single advertise- 
ments Jrom the country must be accompanied by stamps in payment. 
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IRON SHIPS OF WAR. 


AFTER so much discussion upon the construction of iron war 
vessels, it appears that Government has contracted for one 
of great size and great intended speed, to be used perhaps, 
whenever an occasion may present itself, asa steam batter- 
ing ram. With 6,000 tons burden, the new iron vessel is to 
run at fourteen knots. Until, however, a chance is had to 
ran down an enemy’s ship, which, in the meantime, will be 
doing its best to keep out of the way and to disable its 
assailant, this great craft must be formidable chiefly for its 
armament. It is simply an iron man-of-man much larger 
than anything now built of wood. The advantages and 
disadvantages of iron as a material for fighting ships have 
been often discussed and are well understood. Iron plates 
of ordinary, and even of extraordinary, thickness are per- 
fectly penetrable under the fire of heavy ordnance. oon 
of 4; in. thickness is only shell-proof; and an entirely shot- 
proof vessel is as yet unknown. Under the impact, also, 
of heavy shot it is even more difficult to prevent the yield- 
ing of the frames than to exclude the fire. And if iron 
plates of whatever thickness be perforated in action, the 
openings are of such a character as nearly to defy all 
attempts at plugging; whilst to plank them over from the 
outside, as in wooden ships, is impossible. This has been 
fully proved in naval experience; the Queen, and {other 
iron steamers of the Indian navy, ha-ing been nearly 
destroyed under the action of the enemy’s fire in the Chinese 
war of 1843. There has been, too, the great difficulty of 
fouling in the case of iron ships exposed for a long time on 
foreign stations, with no opportunities for going into dock. 

On the other hand, iron vessels have greater strength, 
buoyancy, and capacity, and greater durability under 
ordinary service than wooden ships of the same dimensions. 
With iron, also, lines more favourable to high speed may 
be adopted. It is almost impossible, in a wooden vessel, to 
secure the stiffness requisite in lengths of over 300 ft.—a 
length only about five times the width of beam of a large 
ship of the line. So, too, it is impossible to obtain in wood 
the fineness of extremities so essential in swift steamers, and 
which may easily and safely be had where iron is the mate- 
rial of construction. 

It has been stated that the earliest instance of plating 
the sides of a war vessel with metal was that afforded by 
the galley built by Archytus and Archimedes for Hiero, of 
Syracuse. In more modern times similar protection against 
the action of shot had been often suggested before the con- 
struction, by the French, of the floating batteries intended 
for service in the Russian war. It is again proposed to 
apply iron plates, 6 in. thick, to ships of the line. Shells 
would, doubtless, break harmlessly against plates of much 
less thickness; but it is doubtful if vessels can be com- 
pletely protected against shot, or, if so protected, if they 
could float. The hull of a large ship of the line presents 
from 10,000 to 14,000 square feet of surface above water, 
the protection of which, even by 6-in. plates, would require 
from 1,000 to 1,400 tons of iron. With a hull 300 ft. long 
and 60 ft. wide, the firstenamed quantity would add 23 ft. 
to the draught of water, and nearly 150 square feet to the 
area of immersed mid-section. But even this protection 
would be wholly insufficient to withstand the effects of 
68-1b, shot in close action, although to punch an 8-in. hole 
through a 6-in. plate would require a force equal to the 
steady pressure of 4,000 tons. What would protect the 
sides, unless it were another six inches of iron, we cannot 
pretend tosay. A blocking of 2-ft. thickness of oak wood 
fastened to the outside would break the force of the shot ; 
and if possibly a 6-in. plate beneath were here and there 
torn open, the breach could be stopped by plugging the 
wood. At the same time, the wood coating would be soon 
destroyed were the enemy to fire shells into it; although to 
expend powder for this purpose merely, whilst receiving a 
penetrating fire in return, might not be worth his while. 
With 1,500 or 2,000 tons, however, of surface protection 
and with engines and coal and a heavy armament, a ship 





would be loaded so deeply as to be managed only with great 
difficulty in an engagement. 800 or 1,000 tons of such pro- 
tection, applied for 175 or 200 ft. along each side, might be 
all which would be required in a broadside engagement, 
although the ship would be still left exposed to a raking 
fire. But if the enemy were provided with ships similarly 
protected, what would there be left for either to do ex- 
cepting the attempt to carry the other by boarding? And 
no steam vessel would lie still to receive a boarding attack. 
By rapid manceuvring she would swamp some of the 
enemy’s boats and destroy the others by fire. At the 
Society of Arts, recently, on the discussion of Mr. Wray’s 
paper, Mr. Reed asked what would be the effect of half-a- 
dozen shell-proof frigates making their appearance among 
a fleet of our wooden ships ? Mr. Wray promptly replies 
that “ those six redoubtable frigates would be boarded and 
carried at sword’s point ‘in less than no time’ ;” although 
whether a steam frigate, capable of making ten knots in a 
running sea, would permit a boarding party to come along- 
side is quite another matter. The power of chase and escape 
and of rapid manceuvring constitutes one of the most marked 
peculiarities of steam war vessels, and introduces into naval 
engagements conditions altogether unknown in the time of 
Collingwood and Nelson, In building long and sharp 
steamers, however, to run at high speed, the tendency to 
roll on the discharge of a broadside would be increased, 
although in a vessel of the size just contracted for by 
Government great steadiness would be had. A vessel like 
the Great Eastern, for instance, although remarkably sharp, 
would require a tremendous impulse to list her. When her 
great crank-shaft, of 40 tons’ weight, was laid on the ex- 
treme edge of her main deck, it did not alter her trim more 
than one inch. In a ship of 6,000 tons, therefore, although 
sharp enough to ran 14 knots an hour, there would not pro- 
bably be any excessive rolling under the heaviest broadside 
discharge. In a large vessel, also, the thickness of shot- 
proof or shell-proof plating may be increased with a less 
relative increase of the displacement. In a 4,000-ton ship, 
the weight of 6-in. plates sufficient to cover all of her 
surface above water would probably exceed 1,000 tons 
whilst in the Great Eastern, of nearly 30,000 tons’ displace- 
ment, a full coating of 6-in. plates all not exceed 4,500 tons 
weight; and if her main deck did not stand more than 18 ft. 
above water, as in the case of her conversion to a war-ship 
it would not, the weight of 6-in, plating required would not 
exceed 3,000 tons. In other words, the Great Eastern, ow 
down to the height of a frigate, could be covered with 15 ak 
thickness of iron plates with no greater relative increase of * 
displacement than would be caused by 6-in. plates applied 
to a 4,000-ton vessel. ‘The penetration of a 32-lb. (64-in.) 
ball fired into white oak, with a charge of 11 lb. of powder, 
and ata range of 100 yards, is 5 ft.; and with a 68-lb. or 
80-Ib. ball the penetrative power would not probably be 
sufficient to go through 3 in. of iron behind that thickness 
of timber. Hence, with 6-in, plates and a solid breastwork 
of 5 ft. of timber outside, the Great Eastern might be prac- 
tically shot-proof, and that, too, without more extra weight 
than about one-half that of her charge of coals for an 
Australian voyage; a charge of which one-quarter or one- 
third would be ample for any naval cruise. 

To increase the resistance of war vessals to the effects of 
shot, a considerable increase of size would appear, therefore, 
to be one of the first requisites. ‘The new vessel under con- 
tract is a decided step in this direction ; and with the size 
determined upon it may be possible to effectually protect at 
least the principal portion of her sides from the effects of 
the heaviest shot at short range. When, however, such 
— shall have been adopted, as it ultimately would 

, in the war vessels of other nations, the powers of 
defence will have been increased on both sides to equal those 
of attack, and combatants thus placed would be as far as 
ever from mutual destruction. ‘The next move would 
perhaps be to vertical shell firing. With mortars of large 
calibre and moderate charge, shells armed with fixed spikes 
at their ends and spring studs compressible within the bore 
of the mortar, but expanding and locking on firing, might 
be projected rapidly upon the enemy’s decks, upon which 
they would lodge wherever thrown. ‘To meet this mode 
of attack, the decks would be made as nearly bomb- 
proof as possible, by which the normal relation of defence 
would be again restored. It is not to be supposed, how- 
ever, that the limit of projectile energy has been attained 
in ships’ guns. An increase in the strength of gun, and in 
the length and consequent penctrative power of the projec- 
tile, with an increased charge, will perhaps surmount all 
known means of protection which may be applicd to floating 
batteries, 


THE MANCHESTER COTTON SUPPLY ASSOCIATION, 


AFTER the political turmoil of the last few weeks, and the 
strong party spirit that has been excited, it is refreshing 
to find some common ground on which all feeling is for- 
gotten, except for the promotion of interests that own no 
political boundaries. Such is the Cotton Supply Association, 
aiming at an object without any political aspect, and seck- 
ing to promote it by uniting men of all shades of opinion, 
The association is now assuming proportions somewhat 
more commensurate with its important mission. The ex- 
perience of the last few years has convinced the apathetic 
even, that something was needed to render the manufacture 
less dependent on one source of supply. A feeling has 
grown up that so long as America was the only field of 
production, there could be only a very insecure margin 
between us and the most serious eventualities. A disastrous 
American season, a misunderstanding between the two 
countries, a crisis in the slave question which has lon 

seemed only a slumbering volcano, the shifts to whic 

planters are aiready put to keep up their supply of labour, 
and the anomalous state of things—a reproach to the race 
—which our cotton-purchasing money supports and per- 
petuates, have been motives strong enough to create the 
existing feeling of anxicty for the extension of our cotton 
supply. It may suit the purposes of country squires and 
hereditary landowners to minify the importance of this 
branch of our manufactures; but it would in reality be 
difficult to overstate its importance, past, present, or future, 
or to overrate the national disasters that would spring out 
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of its being crippled from any cause. There can be no 
reasonable doubt that cotton is destined to play an in- 
creasingly important part in our social and commercial 
history ; and whilst the efforts to obtain a wider and steadier 
field of supply for the raw material are in themselves of 
the highest moment, they are indirectly, perhaps, of even 
greater moment, as most surely pioneering the way to new 
markets for our manufactured goods, and new openings for 
our commercial enterprise. Where cotton is indigenous, 
native manufactures exist. Industry there would be far 
more remuneratively employed in raising cotton for us to 
manufacture than in wasting time over rude or slow native 
methods. The price we could well afford to pay for the 
raw cotton would furnish the means for purchasing the 
manufactured article from us. Thus, action and reaction 
would go on,.and both in favour of the expansion of our 
commerce and the stability of our manufacture. 

The return of peace to India, and the systematic efforts 
now being made to open up commercial intercourse with 
its interior through river navigation, lay open a new field, 
whose capabilities and extent it would be difficult correctly 
to estimate. During the year the Association has been in 
communication with the new Indian Council, the Depart- 
ments of Government in India, the Chambers of Commerce, 
and the Agricultural Societies in the three Presidencies, 
and the Kandy Agricultural Society in Ceylon. Efforts to 
improve the growth and preparation of cotton in India have 
been made by making grants of seed, and, in several cases, 
of gins also, to Bombay, Madras, Calcutta, Hyderabad, 
Ahmedabad, Malabar, and Ceylon. We presume means 
have been taken that these grants of seed shall reach the 
cotton-growing plains of the interior, where, it is alleged, a 
large supply of cotton may now be obtained, had we the 
means of bringing it down to the ports for shipment. All 
these agencies, combined with the impulse that must be 
ziven to improvement and progress in India by her new 
Dosscumens, justify the hope that she will immediately 
begin to contribute large supplies of cotton to our market, 
oul want increased quantities of our cloths in return, The 
Association has not confined its attention to Hindostan only 
amongst Asiatic countries, but has similarly aided Aleppo, 
Jaffa, Sidon, and some other places, Singapore, Batavia, 
and Sydney have also received assistance. 

Considerable attention has also been paid to Africa, whose 
south central districts seem to rival India in their adapta- 
tion to cotton production, and in their possession of cheap 
labour, Cotton seed has been furnished to Tunis, Lagos, 
Fernando Po, Sierra Leone, Cape Coast Castle, Cameroons, 
Bossessame, Monrovia, and Natal; and gins to Tunis, 
Morocco, Abbeokuta, Lagos, Cape Coast Castle, Cape 
Palmas, Sierra Leone, and Cameroons. Cotton presses 
have also been sent to Cape Coast Castle, and promises of 
more machinery have been made to this and other places, 
but to a considerable extent to Lagos, which, through the 
English consul there, has become most favourably known 
for its cotton producing capabilities. ‘The Government of 
Liberia has taken up the question, and the Association is 
stimulating its exertion by offering medals and prizes to the 
most successful cultivators. 

The influence of the Association has been brought to 
bear at Saranilla, Baranquilla, and Peru, in the South 
American continent; in British Honduras, at Sonsonate, 
Belize, and San Mignel; in Guatemala; in Cuba, Haiti, 
and Jamaica, in the West Indies; and, nearer home, at 
Salonica, Senes, Constantinople, Messina; also in Mace- 
donia, Attica, Argolide, Messime, Laconia, Arcadia, 
Achaia, Phthiotis, Eabaa, Cyclades, and the Agricultural 
School of Greece. 

But even this wide field does not comprehend the whole 
area of the Association’s influence. During the year a 
very ae number of communications has been received, 
and the last is from asphere so far beyond any of the places 
already mentioned, as to suggest the idea that the cotton 
fields of the world are illimitable. The report goes on to 
say that “Her Majesty’s Consul to the Feejee Islands has 
arrived in this country, bringing with him samples of most 
excellent cotton, ranging in value from 634d. to 1s. per lb. 
This cotton, which has been sent by Government for the 
inspection of this Association, grows indigenously in wild 
luxuriance, and its clearness, length, and strength of staple 
commend it as admirably adapted to the spinning and 
manufacturing wants of this district. Singularly enough 
at this juncture, pressed by the jealousies of contending 
Powers, the King of the Feejees, who is desirous of en- 
couraging intercourse with on of promoting com- 
merce, civilisation, and Christianity, wishes to cede his 212 
islands and his sovereignty over them to the British Go- 
vernment, merely reserving his rights in certain private 
property ; and this course he is induced to pursue, not only 
from his desire for improvement, but from the fear that 
some less just and friendly power than that of Great Bri- 
tain may despoil his country. We wait with muck interest 
the result of this extraordinary negotiation.” 

Information was given at the meeting, through Mr. 
Turner, that a Pole was already growing cotton on the 
coast of Guatemala, and would next month send 300 bales 
to Liverpool. This is something tangible certainly, and 
we might grow impatient for similar signs of actual result, 
were it not evident that this is a work of time, and one 
whose fruits must be of slow growth at first. It is quite 
impossible that so much judicious and wide-spread effort 
can fail of a proportionate reward. The mutual and cor- 
relative interests that it seems everywhere to create are the 
best guarantee of its ultimate growth and the permanency 
of its effect. : 

The Cotton Supply Association seems to us the most 
efficient American Anti-Slavery Society that we possess. 
Our philanthropists have been trying to control the effects 
of the system. This Association goes to its root. Clearly, 
as long as it is worth the planter’s while to get or 
keep negroes for cotton growing, he will do it. That of 
late it has been increasingly so is evidenced by the enormous 
prices to which he will go in the slave market. If, how- 


ever, the cotton producing field be illimitably expanded, 
and amongst primitive races where labour is well re- 
compensed by a mere nominal reward, how will it fare 
then with a system dependent for its profit on high prices 





at Liverpool? The supply of cotton is a great social 

roblem for us; but it is a much greater one for the States. 
The virtual monopoly they have enjoyed has ea or 
fostered an immense social excrescence there. Here it has 
stimulated invention, and brought out the latent skill of 
our manufacturers; whilst, occasionally at least, there has 
loomed in the distance the fear of a short supply. The 
Cotton Supply Association will have earned the gratitude 
of both oath if its labours issue in the peaceful solution 
of the great American question and in a guarantee against 
a dearth of cotton at home. 


COAL-BURNING LOCOMOTIVES. 


THE arrangement of locomotive boiler adopted by Mr. 
Beattie received an excellent advertisement at the hands 
of Mr. Fothergill, in his paper read on Wednesday evening 
before the Society of Arts. The paper purported to deal 
with “the relative values of coke and coal in locomotive 
engines ;” whereas the title would have been more exact 
had it run, to wit: “ On the relative values of coke and coal 
in Mr. Beattie’s locomotive engines.” In the first ers 
Mr. Fothergill gave the results of some very remarkable 
analyses of coal and coke, to which results the practical 
advantages obtained in the engines in question would 
appear to be largely due. What is to be thought of a coal 
containing say 85} per cent. of carbon, 53 of hydrogen, 3 
of oxygen, 1°46 per cent. of sulphur, and 2 of ash, but which, 
when coked, should have only 14 per cent. more carbon, 
nearly half of 1 per cent. (1°94) more sulphur, 53 per cent. 
more ash, with the loss of 4} of its 5% per cent. of hydro- 
gen, and the expulsion of most of its oxygen? We must 
refer our readers to the analyses given in Mr. Fothergill’s 
paper, which we publish on another page ; and we can only 
say that if such coal make such coke, there can be but very 
little question of the great superiority of the former, if the 
least care be taken to give it air enough for combustion—a 
condition which is now fulfilled upon many railways other 
than the South Western. Mr. Dugald Campbell, whose 
report on the coals and cokes submitted to him by Mr. 
Fothergill is freely quoted in the paper, makes a nice 
distinction of the difference between 1°46 per cent. of 
sulphur, contained in some samples of Ramsey’s coking 
coal, and 1°94 per cent. contained in certain samples of 
coke made from that variety. At the same time he admits 
the existence of from 5 per cent. to 5°62 per cent. of 
sulphur in other samples of coke selected at random, 
and made doubtless from the same variety of coal. Mr. 
Campbell and Mr. Fothergill would have us believe that 
coke retains nearly all the sulphur originally contained in 
the increased quantity of coal from which it was made—a 
circumstance which is not probable, inasmuch as, with a 
proper admission of moisture in coking, nearly all the 
sulphur passes off with the hydrogen liberated in the de- 
composition of the water. The idea of the volatilisation of 
iron and silica in the conversion of coal into coke, thereby 
increasing its ash more than three-fold, is good; but we hope 
that neither Mr. Campbell nor Mr, Fothergill wish us to 
believe that such a result ever occurs in a coking oven, or 
that coke contains on the average much above 50 per cent. 
more ash than the coal from which it is made. ‘Then what 
an excellent semi-bituminous coal is the Llanguathog 
variety—its name betokening, in unmistakable double 
consonants, its Welsh source. Nearly 90 per cent. of 
carbon, 4 more of hydrogen, with no sulphur, ash, or 
oxygen worth mentioning. Such coal might be expected 
to do excellent duty anywhere, and very little smoke indeed 
would it make in any boiler. We do not suppose Mr. 
Fothergill took pains to select the Griff coal exclusively 
for his trials, containing as it does no more than 66 per cent. 
of carbon, 4 of hydrogen, with the damaging proportion of 
11 per cent. of oxygen (all of which has to be volatilised for 
nothing, as the requisite quantity is to be had in the air 
already gasified), 9} per cent. of water, and 7} per cent. 
of ash. 

These analyses of coals and coke, made upon what must 
in some cases have been exceptional specimens, form alto- 
gether the most interesting feature of Mr. Fothergill’s paper. 
When we hear of burning coal in locomotives, we naturally 
think of the inveterately smoky varieties of the north, and 
we are reminded how often several of the midland and 
northern railway companies have been indicted and 
fined for the nuisance made in their attempts to burn it, 
It is not, then, altogether satisfactory to be told that 
with an arrangement costing £300 for its application 
to an ordinary coke- burning engine, we may burn 
Llanguathog or some other nearly smokeless Welsh coal 
without smoke, and with, perhaps, little better economical 
results than those obtained from ordinary coke. With 
such results, we are really no nearer than ever to the know- 
ledge of the relative values of coal and coke in locomotive 
engines. At the same time, however, other and simpler 
arrangements, easily adaptable to engines of the common 
construction, have enabled several railway companies to sub- 
stitute the strong northern coal for coke, with a saving 
probably equal to that attained on the South-Western. 
If our memory serves us, Mr. Fothergill made a flattering 
report, some time in September last, upon the merits of a 
very simple arrangement by Mr. Lees, of the East Lanca- 
shire Railway. It appears that with strong Wigan coal, a 
train of a total weight of nearly 272 tons was carried forty- 
eight miles over gradients of 1 in 100, and through sharp 
curves, with 39 cwt. of coal, the running time being about 
23 hours, or twenty miles an hour. This result of 454 lb. of 
coal per mile did not, however, satisfy Mr. Henry C, Lacy, 
one of Mr. Beattie’s directors, who protested, in the Times, 
that the invention in use on the “southern” railway re- 
quired but 25 Ib. per mile—a result, however, wholly due 
to the difference in load, gradients and curves. Mr. Clark 
has reported some very excellent results attained with 
Mr. Cudworth’s engines (not patented) on the South- 
Eastern line ; and we are not sure that Mr. Clark's arrange- 
ment of steam jets is not doing even better on that and 
various other railways. 

Mr. Fothergill gave a literal description of Mr. Beattie’s 
boiler, the construction of whick is very generally under- 
stood, but he did not attempt an analysis of the manner in 
which it fulfils the conditions of complete combustion. 


This we might have expected from the general title of the 
aper, although, considering it as a report merely upon Mr, 
eattie’s engine, we need not, perhaps, have looked for 

such analysis; yet, with an arrangement involving so much 
weight and expense in its execution, an effort might have 
been made to show it to be the simplest which could be 
suggested for the purpose; for the object should be to show 
how coal may be best burned, and not how a market may 
be best found for a particular kind of engine. 

It appears from the paper that trains of equal weight 
were drawn respectively by coal and coke-burning engines, 
with 16°71 lb. of coal per mile in the former, and 20°62 lb, 
of coke per mile in the latter. In other trials, with 
heavier but equal trains, 20°36 lb. of coal were used per 
mile against 24°37 lb. of coke. In still another trial a 
heavier load was taken with a given consumption of coal 
than was carried by another engine with a greater con- 
sumption of coke ; but the evaporation of water per pound 
of fuel was 9-05 lb. for the coal, and only 7°13 1b. for the 
coke, the former being simply a fair result, whilst the latter 
was very low, showing either bad coke, a bad boiler, or bad 
management. In such cases, coal at 19s.a ton, as com- 
pared with coke at 31s. 6d., is much the cheaper fuel ; and 
Mr. Fothergill is able to show, by a very simple calcula- 
tion, that with seventy coal-burning engines under steam 
daily, the London and South-Western Company would save 
upwards of £25,000 yearly, as compared with the cost of 
working the same stock with coke. 

There is, perhaps, no reason to doubt that the engines in 
question make sufficient steam ; although with a coal having 
a strong tendency to clinker, or forming a thick crust on 
the fire, the reese A might be somewhat different. 

As to cleanliness, we have always understood that the 
South-Western engines, when burning good coal, made 
very little smoke, although complaints are sometimes made 
by residents of Lambeth—one of whom sends us a letter 
(which appears to-day in our Correspondents’ column) upon 
this subject. We do consider the arrangement of boiler 
adopted by Mr. Beattie as being extremely well devised 
for the prevention of smoke; and, if it be properly 
managed, we are at a loss to understand how much can 
escape. As much air as can be properly mixed with the 
gas appears to be admitted, and their inte:fluence would 
seem to be secured by the numerous bridges and fire-brick 
deflectors in the firebox and combustion-chamber—the fire- 
bricks retaining sufficient heat to ignite the gases when 
properly saturated with air. The use of the combustion- 
chamber and deflecting-bridges was attended with a high 
degree of success many years ago on the then Liverpool 
and Manchester and Grand Junction Railways, and Mr. 
Beattie has recognised the value of these arrangements by 
securing the permission of the original patentee for their 
use in the London and South-Western Company’s engines. 
Fire-bricks, also, for deflecting the currents of gas and air, 
and for equalising the heat in the furnace, were patented 
in 1847 by a Mr. Coad, and their value has been for a long 
time understood. The perforated air-doors, without which 
no coal-burning engine appears to answer, have been in 
use for many years; and as for the steam-jet in the chim- 
ney—indispensable in all coal-burning locomotives—we 
cannot say who invented or originally applied it. 

As to the duration of tubes, we can easily credit the 
statements put forth by Mr. Fothergill, when we recollect 
that the tubes are wholly removed from the direct action of 
the fire, and that no sharp particles of coke (nor probabl 
of coal either) are projected through them. Neither wit 
ample water-spaces and with every opportunity for the free 
access of water, would the fire-boxes, made of the most 
carefully-selected iron, be expected to show signs of injury 
over the fire of a coal almost free from sulphur, especially 
as contrasted with the fire-boxes of engines burning a coke 
containing from 5 to 5§ per cent. of that corrosive 
impurity. 

Mr. Fothergill has, with questionable justice, concluded 
his paper by ascribing the credit of the substitution of coal 
for coke in railway engines “ to the skill and persevering 
industry of Mr. Joseph Beattie.” This appears the more 
singular when it is considered that Mr. Beattie’s boiler is, 
exclusive of the fire-bricks (which he could only claim as 
especially applied to locomotives in distinction from 
stationary furnaces), a tolerably close copy of the Condor 
engine, worked by Mr. Dewrance, in 1845, upon the Liver- 
pool and Manchester line. The Condor, according to the 
best information, was as effective and economical in burning 
coal as any of the modern engines. At the present time, 
also, several other railway companies are burning raw coal 
with equal success to that attained on the South-Western 
line, and in boilers of an altogether different plan, but very 
slightly modified indeed from the common coke-burning 
construction. Mr. Beattie deserves credit for his sagacity 
in recognising and combining means which he had already 
at hand for his purpose; and the London and South- 
Western directors deserve as much credit and the substan- 
tial savings to which they have now attained, for their 
spirit and liberality in permitting Mr. Beattie to mature 
his plans at their expense, and for the encouragement 
given him by their prompt adoption of his system. At the 
same time, to extend his mode of construction to the 
existing locomotive stock of our railways, is wholly out of 
the question, the more so as equally good results may be 
attained, as they already are, with very slight modifications 
of the common boiler. The adoption of coal as a fuel in 
place of coke has indeed become very general ; and the last 
half-yearly reports of a considerable number of railways 
in all parts of the kingdom refer to the change as the 
source of a material saving in working expenses. 


WARMING AND VENTILATING. 
Ir is now three years since Messrs. Fairbairn, Glaisher, 
Wheatstone, and Playfair were appointed by the General 
Board of Health a commission “to inquire into the best 
practical methods of warming and ventilating dwelling- 
houses, and to endeavour to ascertain such principles 
and establish sach rules as lead to a better and more effi- 
cient system in the consumption of fuel, and maintenance 





of the air of apartments in a genial and healthy condition.” 
From these gentlemen we had a right to expect a soun 
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and thorough report, and we are in no respect disappointed. 
The substance of their labours is embodied in an uninviting 
blue-book of some 150 pages, but this contains the ele- 
mentary and most of the advanced principles of the subject 
to which it is devoted, as well as a mass of experimental 
data, utilised by logical and vigorous reasoning, which, if 
the public will but take the trouble to look into, cannot 
fail to do great good, As a contribution to science the 
report will be recognised and respected ; but it is further 
fitted to enforce in the popular mind many of those simple 
but vital natural principles upon which the health and 
comfort of all civilised beings depend. - 

In respect of heating, the commission make the primary 
distinction that all apparatus for that purpose should be 
constructed for that purpose only, and that no attempt 
should be made to render it subservient to the purposes of 
ventilation. The comparatively large quantity of air 
required for the combustion of the coal in grates—150 

cubic feet for each pound of coal burned—should not be 
drawn through the apartments, where it would only cause 
draughts and an abstraction of heat, but this air should be 
supplied to directly beneath the grate through a passage 
communicating with the external atmosphere. There should 
be outlets at the same time under the cornice for the spent 
air exhaled by the occupants; and the report shows how 
these outlets might lead into an annular duct surrounding 
the chimney-flue, which, being itself heated, would thus 
always generate an upward current of air around it. This 
annular duct would discharge its ascending currents through 
openings under the chimney top. All the grates in a 
vertical series might also discharge into one common flue, 
through which the kitchen fire at the bottom, being almost 
always burning, would maintain a constant draught ; each 
grate above it having a damper to regulate the ascent 
from its own fire. These matters of detail embrace a 
complete principle, very generally disregarded in the con- 
struction of dwellings. There is certainly no occasion 
after we have gone to the trouble and expense of 
warming the air of an apartment to throw it away 
up the chimney before we have respired it, or in any 
way turned it to account. Such air is for respiration 
only at the rate of from 10 to 20 cubic feet per minute 
for each occupant, and it should enter through the 
channel leading to the fire-place, so as to become gently 
warmed or tempered before reaching the apartment, into 
which its motion would then be diffusive and not currential. 
It has been said by an observing traveller that there are no 
people so exacting as Englishmen of their full allowance of 
fresh air, and no people who will brave more chills and 
draughts to obtain it; yet cold air is not necessarily fresh 
air, nor warm air impure air. Neither does it follow, from 
the existence of a draught of air in an apartment, that there 
is sufficient ventilation even for healthful respiration. In 
rooms with close, low ceilings, and with cracks under the 
doors, the feet of the occupants will, in cold weather, be 
smarting with cold, whilst their heads, most likely, will be 
throbbing with the oppressive sensation inseparable from the 
inhalation of a heated, contined, and poisoned atmosphere. 
We are too much given to heating our vital air, at the ex- 
pense of our own carbon, instead of that contained in our 
coals, which, if we allow it to do any work, only still 
further and uselessly heats the air as it is leaving, instead 
of entering, our apartments. The report of the commission 
condenses the whole practice of ventilation into the provi- 
sion for the ingress of pure air, independently of the supply 
to the fire, and for the egress of vitiated or spent air from 
near the ceiling into or around the chimney ; the apparatus 
having a capacity for the passage of 20 cubic feet of air 
per minute for each occupant. 

In regard to heating apparatus, the report concludes that 
the smoke from all fires for warming dwellings may be 
prevented. The most effectual means recommended for 
the purpose is stated to be the Cutler grate as adopted by 
Arnott, it being the best adapted for general application, 
besides being cheap and ornamental in appearance. So far 
as experiments have tended to show, however, the altering 
of a common grate into Arnott’s entirely failed. The ad- 
vantage of the Arnott grate is the even distribution of 
fuel supplied from below, the great and important element 
of mechanical firing. So, too, a coking-chamber applied 
around the grate is good in principle, as coal, after having 
been for some time subjected to partial distillation, without 
being coked, burns freely and with but little smoke. The 
attempt to prevent smoke by the interfluence with it of 
currents of air does not entirely succeed in open grates, in- 
asmuch as the complete mixture of the gas and air cannot 
then be attained by mechanical means. 

In regard to fire-grates in general, the commission re- 
commend the use of reflecting surfaces to direct an 
increased amount of heat into the room; and that the 
chimney flue shouid be of small dimensions—not more than 
9 in, in diameter at its widest part—to diminish the quan- 
tity of ascending air, and thus its tendency to smoke. The 
chimney flues should not be situated, unless unavoidably, 
in the outer walls of houses, as they are there chilled by 
the external air, and their draught consequently injured. 
The chimney flue should have a closing apparatus. The 
aperture for the escape of smoke should be placed at the 
back of the fire, to increase the intensity of combustion, 
and thereby the radiation of heat. Fuirebrick linings 
should be generally used in grates and sunk ash-pits, and 
concealed ash-pans should be provided to catch and retain 
dust. The fire should not be placed on a level with the 
floor, and, as a rule, the grate is best situated where it may 
be seen from the greatest number of points in the room. 
A good frontage of fire-surface should be exposed. And, 
in conclusion, the commission strongly recommend that the 
fire-grate should be studied in its construction, with the 
view to its effecting a better and more economical con- 
sumption of fuel, and a more equable distribution of heat, 
and not as a contrivance for the ventilation of rooms. 

For small rooms double panes of glass, and for large 
rooms double sashes are recommended, the intervening 
stratum of air in the latter being from 34 in. to 6 in. in 
thickness. The double sashes would exclude draughts and 
noise, although they are certainly not so pleasant in 
appearance, 








Excepting in towns or cities in the coal districts, the 
committee found gas too expensive for use as fuel. 

The commission state that it is likely to become a ques- 
tion whether some legislative enactment be not necessary 
to enforce the conditions of goed ventilation, and a better 
system in the consumption of fuel. 

In regard to the sanitary condition of the army, the 
commission state that a more defective system of 
warming and ventilating could not be devised than 
that exhibited at the Wellington Barracks, which 
are assumed to be as good, if not better, than those in 
other parts of the kingdom. There were but 41°6 square 
feet of floor and 500 cubie feet of space for each 
occupant. The quantity of air in each room accommodat- 
ing sixteen men would be expended in twenty-five minutes, 
arate of consumption to which the supply was not at all 
equivalent. ‘The floor area and atmospheric space is indeed 
but little more than one-half of the usual average for each 
occupant in the smaller class of operatives’ tenements in 
Manchester. The commission portray, in forcible terms, 
the inevitable consequences of this privation of vital air, 
and of the pestilential state of things with which it was 
particularly attended at the barracks in question. 

When we shall have learned to regard the air as the 
complement or chemical equivalent of our food, and have 
learned that it is as necessary to oxidise the food we eat 
as it is necessary to eat food, we may become at least 
as careful of the supply of the one as of the other. 
We have no right, when nature has provided us with the 
means of an unconscious and ceaseless assimilation of one 
of the most vital elements of our existence, to obstruct its 
approach, much less to poison it by deliberate admixture 
with the compounds already generated in respiration. 
Towards a rational cemprehension of these truths, and their 
practical recognition, the blue-book under notice, notwith- 
standing the uninviting character of the class of publica- 
tions to which it belongs, will accomplish good service. 


LITERATURE. 


Engineering Precedents for Steam Machinery, embracing the Per- 
formances of Steamships, Experiments with Propelling Instru- 
ments, Condensers, Boilers, d&c., accompanied by Analysis of 
the same, the whole being original matter, and arranged in the 
most practical and useful form for Engineers. By B. F. Isner- 
woop, Chief Engineer, U.S. Navy. H. Bailliere, New York 
and London. 

THIS is one of what promises to be a very useful series of 

manuals, containing digested and condensed practical results 

for the guidance of engineers. Should an adequate demand 
for such works become apparent, the publisher informs us 
that it is his intention to continue and extend the series. 

The author of the present volume informs us that it is the 
result of the facilities afforded him by the courtesy of our 
engineers during the time of the late Chinese war, when 
he had an opportunity, in the course of a cruise in those 
waters in 1857-58, of examining our gun-boats, steam- 
transports, war-steamers, and dispatch-boats. There is 
also appended a report, with tabular analysis of the results 
of a series of experiments made in 1856 by order of the 
United States Treasury Department, to ascertain the 
comparative efficiency of the Loper screw and of the paddle- 
wheel as applied to the United States revenue steam- 
cutters Spencer and M‘Lane. 

At the present moment a critical estimate of the efficiency 
of our flotilla of gun-boats by a competent American en- 
gineer, independent of its scientific and professional interest, 
acquires a political significance of some value. As a speci- 
men of Mr. Isherwood’s style, and as bearing upon the 
equipment of an arm on which we take some pride, and on 
which we have been accustomed to look upon with com- 
placent assurance that it was superior to anything possessed 
by other powers, we subjoin the author’s opinion of our 
60-horse power gun-boats :— 

This class was the original type of the gun-boat; and the object 
had in view, when constructing it, was to produce a vessel that 
could support two guns of large calibre for battering at point-blank 
range a formidable fortress, and at the same time offer a target of 
the smallest possible size to the enemy. For this purpose, the vessels 
were to be made of the very smallest dimensions, with pretty full 
water-lines, to be low in the water, and to have so slight a draught 
as to be able to run close in-shore ; as they were to receive the fire of 
the heaviest hostile ordnance, their machinery was to be protected 
by being placed below the water-line, and behind the shelter of the 
coal bunkers. Their steam power was to be what was necessary to 
carry them rapidly in and out of action, and for prompt manceuvring 
against wind and current. As these vessels were constructed for 
the sole purpose of attacking Cronstadt. and were expected to be 
destroyed in that service (?) (for both officers and crews were to be 
volunteers), excellence of model, kind of machinery, economical 
—— of the power, capacity to perform sea voyages of reason- 
able length, &c., were quite secondary considerations—very different 
from what they would have been, had the vessels been destined for 
general in place of special service. The great considerations were, 
small size of hull, large size of ordnance, the machinery being simply 
that which would weigh the least, cost the least, occupy the least 
space, and yet be sufficient for working the vessels quickly against 
the current and the wind, on the few occasions it was expected to 
use them. The accommodation for officers and crew, and the quantity 
of coal and stores carried, were, for the same reason, unimportant 
matters. The cannon, stores, coal, &c., were to be carried to the 
scene of action by large screw steamers, from which the gun-boats 
were to be fitted out, and sent in as bull-dogs to bait a bear. Asa 
necessary consequence of this programme, the hulls were made with 
tolerably full water-lines to give strength and displacement; the 
spars were made very small, and the machinery adopted was a light 
non-condensing engine, working at a high rotary speed, with a steam- 
pressure of from 50 lb. to 60 1b. per square inch above the atmosphere, 
and following for two-thirds the stroke of the piston. The boilers 
were tubular with circular shells—simplicity, fewness of parts, and 
readiness of access for quick and easy repairs, being the governing 
objects. Only twenty-eight tons of coal were carried in the bunkers ; 
very little water was taken in the tanks, the distilling apparatus 
being depended on for the daily supply ; provisions and stores were 
also restricted to the least quantity; and the officers and crew, 
limited to the fewest number, were thrust into what little space 
remained. 


His mode of reducing the data connected with the 
machinery employed in the different gun-boats, as supplied 
by different makers, so as to enable a satisfactory compari- 
son to be instituted between them, is both simple and 
concise. We must refer our readers to the book itself for 








the details; our space precludes our doing more than 
indicating in general terms the mode of procedure. 

The dimensions of the hull are first given, then the de- 
tailed dimensions of the engines by two different makers 
(in this instance Maudslay and Penn), together with the 
detailed dimensions of the boilers and the screws. The 
performances of each engine are then given in terms of the 
speed, number of revolutions, slip of screw, effective pres- 
sure of indicator on the piston per square inch, total horse- 
power by indicator, thrust of screw, expansion back pres- 
sure, boiler pressure, and pounds weight of steam passin 
through the cylinders. The power is then distributed an 
tabulated in per centumes, comprising the friction of load, 
cohesive resistance of the water to the screw blades, or 
friction of screw, power expended in slip, and, lastly, the 
power expended in the propulsion of the vessel, These 
results are then reduced to a common measure, in which 
one of them is represented by 1:00000, while the other is 
unity and five decimals more. The relative economical 
efficiencies of the serews are then found by dividing the 
cubes of the speeds in knots, reduced to a similar common 
measure by the net offective power applied to the screw, 
reduced as described. ‘The results so obtained of each of 
the 60, 40, and 80-horse power gun-boats, are then given in 
a tabulated résume of the dimensions of the hulls and 
screws, and the results obtained in rapport of speed, power, 
distribution of power, and relative economical efficiencies, 

With regard to the general character of the machinery 
in these gun-boats, the author appears to have rather a 
poor opinion. He says— 

The machinery of the gun-boats, though well made, and by the 
best builders, was constantly out of order. Both boilers and engines 
gave continual trouble—the first from the use of high-pressure 
steam and sea-water; the last from the high rotaty velocity em- 
ployed. In fact, the rotary speed of the engines was so great, that 
it was impossible to keep them in order. During the hostilities at 
and round Canton, the Fnglish established a shop on shore at Hong- 
kong for repairing; they also had at the same place the floatin 
workshop, Volcano, sent out from England completely fitted wi 
tools and power, for doing a large amount of casting, forging, and 
finishing ; and both these establishments were kept constantly em- 
ployed on the gun-boats, there being usually, out of about fifteen, a 
couple undergoing repair; in fact, the repairs upon them were 
enormous. For economy of fuel, durability, and reliability, as war 
vessels for constant use, the machinery of the gun-boats cannot 
be recommended, however well adapted to the, momentary purposes 
for which they were constructed. 

We have given enough to exhibit the character of the 
book. It is written throughout with evident care and 
perspicuity, and most entirely free from redundant verbiage. 
Indeed, in this respect, it is quite a model of what such a 
book should be. 


Novello-Craft; a Proposed Method for the Accomplishing of 
Great Speed in Journeying over Water. By J. Atrrep No- 
VELLO. A copy of this paper may be received, postage free, 
at any address within Great Britain, on enclosing two postage 
stamps to 69, Dean-street, Soho, London (W). 

Tne title-page of this remarkable production has, in addi- 

tion to the above, a statement to the effect that it is “ not 

patented in any country, but open to the free use of all,” 
and a motto from Shakespeare as follows :— 
“Let our proportions for these ‘ crafts’ 
Be soon edletal, and all things thought upon 
That may, with reasonable swiftness, add 
More feathers to our wings.” 

By al! means, Mr. Novello, go-a-head; and if the gray- 

goose feather in our hands can expedite you, you are 

welcome to it. 

The Novello-craft is a contrivance by which the author 
hopes to obtain railway speed upon the waters by means 
of a system of rollers which support the craft. 

We shall allow Mr. Novello to unfold himself :— 

Every existing modification of boating resolves itself into a 
water-sledge. Buoyancy is obtained by displacing a sufficient quan- 
tity of water, and such displacement is then forced through the 
water either by oars, sails, screws, or paddle-wheels ; but it has lon 
since appeared to me that the successful attainment of high poor | 
can only result from completely abandoning the old method of 
forcing these boats or water-sledges through the water. I propose to 
do on water what has long been done on land, viz., to place m 
vehicle on wheels instead of on a sledge; but, of course, the wheels 
of a carriage on the water must be modified to the watery surface 
over which they have to run. 

This modification Mr. Novello proposes to be that of 
making the wheels of hollow mm we to support the 
craft. He then says— 

With sufficient power, the cylinders may be made to revolve very 
fast ; and the displacement being no longer forced through the water, 
but rolled over it, the speed will cease to be limited by the reluctance 
of the dense watery fluid to open in front, and the slowness of water 
to follow into the vacuum behind, but will be equal to the speed with 
which the fresh displacements are successively brought under the 
weight of the machine; and as the resistance to onward progress 
will be reduced to that of climbing the hill presented by the angle 
at which the cylinders meet the water, there appears every possi- 
bility for the Novello-craft to attain the speed of a railway train on 
land (fifty or seventy miles an hour). 

Mr. Novello concludes with the following suggestive 
remark :— 

The omission to secure a patent may be construed by some to 
indicate that even the inventor thinks the principle of little value. 
and, therefore, no one may care to use what is not protected; but 
will here make one condition on its use, viz., that every vehicle on 
wheels for crossing the water shall be distinguished as a “ Novello- 
craft.” Thus, a future advertisement may run—‘ The Novello-craft, 
Queen Victoria, will leave the pier at Southampton for Ryde every 
hour from 6 to 18 o'clock ; time of passage, ten minutes.” 

A very fair bargain we must allow; but it did not 

require a foot-note to inform us that Mr. Novello is the 

author of a paper entitled “ 24 o’Clock ; or a Few Words 
on the advantages of having a Distinct Name for each 

Hour in the Day.” The perusal of this pamphlet has fully 

convinced us that he knows the time of day exactly. 

But how about the longitude, Mr. Novello? What kind 
of chronometers do you propose carrying in your craft ? 
Would there not be some difficulty in taking an observation 
when the skipper was going at the rate of seventy miles 
an hour? If this difficulty could be overcome, we antici- 
pate no other of any importance. Possibly the correct 


Greenwich time may be had from the submarine telegraph ; 
or an observation might be taken midshipman-fashion— 
by putting the thumb unto the nose and stretching the 
fingers out. ° 
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LETTERS TO THE EDITOR. 
(Continued from page 351.) 


SUBMARINE TELEGRAPHY. 


Sir,—‘ Magnet” has not ventured to impugn the arguments adduced 
in my letter in Tue ENGINEER of 29th April, against the Land’s End 
and Halifax, and in support of the Icelandic line; he admits that I 
am quite right—that being, in short, an admission that the Icelandic 
line would work successfully—provided I intend to use a certain 
kind of cable. But will the Halifax line work to any extent with 
any kind of cable? All experience—all reason—are against the 
supposition. ‘Then why risk, or propose to risk, other people’s money 
on such a scheme? why not adopt the line which he admits is sure to 
work, and the operation of which will, no doubt, throw very great 
light on the future possibility of working such a long continuous sea 
line as that proposed by him? He speaks about “a proper cable” 
being used for the Halifax line. But what is “a proper cable?” 
We seem to be all entirely at sea on that point. But I assert again 
that there is no reason, no experience, for holding, in the present state 
of submarine telegraphy, that any kind of cable would work from 
the Land’s End to Halifax. He speaks about “ direct telegraphic 
communication being his doctrine ;” but the Icelandic is virtually as 
direct as the Halifax line, the difference, if any, not being worth 
taking into the least account. But the Icelandic being divisible 
into three short portions, it would, it is believed, in the present state 
of submarine telegraphy, work much more quickly, much more 
surely, and much more constantly, than any continuous sea-length of 
3,000 miles could possibly do: that is, of course, always supposing 
that the latter could work at all. 

“*Magnet’s ” case, on its own intrinsic merits, being so excessively 
weak, he then resorts to the argument, if argument it may be called, 
that what I propose is not new. Of course, the great public question 
is, not whether what I propose be new, but whether it be well 
founded, and well fitted to gain the object in view—to wit, tele- 
graphic communication between Britain and America. And as the 
facts show it to be so—as he himself has admitted it to be so—there 
is an end of the matter in the public point of view. 

As to newnéss, it is often a very diflicult thing to say what it is. 
Copernicus only re-announced the views of Pythagoras as to the 
Solar System: Columbus only re-discovered America; but, for all 
that, their merit is none the less. And since “ Magnet” is so 
particular, can he point out any previous proposition of a line from 
the mainland of Scotland to Iceland, thence direct to Cape Farewell 
in Greenland, and thence to Newfoundland or Labrador? He 
may be able to do so, but I am not aware of any such. This 
is the main proposition brought forward by me; but, of course, 
shorter distances could be fallen back upon if required, or if 
more useful; but this, it is believed, would not only be un- 
necessary, but prejudicial. One or two brief, slip-shod, inaccurate 
statements about a north line may have been formerly given forth 
—miore calculated, so far as Iam aware, to repel than to attract— 
greatly overstating the sea-lengths, and proposing a most unneces- 
sarily circuitous and difficult route. No wonder, therefore, that the 
idea of a north line was abandoned, or, rather, that it was never 
taken up—for that is the true view. Being, however, strongly 
impressed with a general idea of the superiority of the north line, 
and with the utterly unphilosophic, unscientific nature of the attempt 
to form a telegraphic line of communication between Valentia and 
St. John’s—so widely separated ly such a long continuous sea-length 
—I turned my close attention to the former line, and found that its 
merits were much greater, and its drawbacks very much less, than were 
generally supposed, or had been previously stated. In my own ex- 
perience thereafter I found that individuals, without almost any ex- 
ception, had most exagyerated ideas as to the circuitous nature of the 
line proposed by me; it seemedi to them to go so far north. They 
had also most exaggerated ideas as to the difficulty and danger to be 
apprehended from the cold and ice. In my own humble way, and 
mainly through your kindness and liberality in opening your columns 
to the expression of my views, I have now brought the north line 
and its merits before the public, and especially before those competent 
to judge. I have been endeavouring to dispel the general but most 
erroneous ideas as to its supposed circuitous nature, and as to its sup- 
posed dangers, and have been endeavouring to point out its great, its 
altogether unrivalled natural advantages—so well calculated to afford 
an easy and lasting triumph to science and to commerce. And, in con- 
clusion, let me say that what Ihave proceeded upon are facts—plain, 
palpable, indisputable facts—so much so, that we now have 
“Magnet's” own admission of their truth and efficacy ; but what 
“ Magnet” proceeds upon to bear out his views are nothing more 
than foregone conclusions, baseless theories, vague untested specula- 
tions, which experience does not sanction in the slightest degree, and 
which reason and right commercial and scientitic principles must 
therefore condemn. 

Edinburgh, May 10th, 1859. Il. K. 


ALLAN’S CABLE. 


Srr,—I am afraid that the reasoning which induces “ Magnet” to 
consider Mr, Allan's cable a great improvement upon existing deep- 
sea cables is false, and that prejudice is really the cause that guides 
him to such a conclusion. He admits that the Dover and Calais 
cable, which, with one or two accidents, has remained in good 
working order for eight years, to be everything that could be desired 
for shallow depths, while a cable submerged between Holyhead and 
Dublin, constructed upon precisely the same principles, in about the 
same depth of water, but much lighter, and therefore in one respect 
approaching his own, was a complete failure, and proved to be every- 
thing not to be desired. How can he reconcile these two results ? 
If the principle is wrong in one case, it must be wrong in the other. 
But he owns that the eye was right in the tirst instance; there- 
fore he must acknowledge that it was equally right in the second. 
What, then, was the cause of the failure in the Irish cable? It was 
not the principle of the construction of the rope, but the materials 
employed in its construction. ‘The wire was badly insulated, the 
protecting wires were too slight, and the rope was chafed through 
and broken in a night. It was a bold experiment on the part of its 
projectors, and though a failure, contributed much to the success of 
future cables, 

The knowledge of the laws of natural philosophy, whic. enabled 
Mr. Allan to put together his present form of cable, was nct aecom- 
panied by a knowledge of the laws of mechanical philosophy, other- 
wise he would know that the outside wire, being laid spirally round 
the gutta-percha core, would not cause the insulation and conductor 
of the cable to stretch, and thus effect a total loss of insulation when 
it reached the bottom. Now, as this is the foundation upon which 
Mr. Allan_bases the principle that guides him in the construction of 

= his cable, I shall, pod my be excused if I proceed at once to attack 
the bone and sinew of his theory. In the first place, I maintain that 
the cable constructed with outside spiral wires does not stretch; in 
the second place, that if it does stretch, the elasticity of the gutta- 
percha is such as to obviate any inconvenience from such stretching ; 
and, in the third place, that if it is stretched until it breaks, the 
conductor and the insulating medium retain their continuity and 
perfection, while the outside protecting wires have given way. 

First, then, the wire-rope cable does not stretch. If every wire 
comprising the strand were each examined separately, in the form in 
which they were laid, they would undoubtedly stretch to the 
original length of the wire; but when all these wires are laid together 
in a rope having a centre core, they partake of the principles of the 
arch, and not one single wire singly, nor all together, can stretch 
until one of the wires, like the key-stone of an arch, has been dis- 
“aoa by pressure inwards or outwards. A well-laid cable thus 

yecomes as rigid as a bar when opposed to longitudinal strains; and 
no accident, in the shape of elongation, can occur to it, unless one of 
the wires becomes displaced, and then only to a length a little more 
than the diameter of the wire displaced. Now, I have had some ex- 
perience in the submergence of submarine cables, and I have seen 








every species of pressure and strain put upon them accidentally and 
experimentally ; but I have never yet seen an instance of a wire be- 
coming displaced, except in the case of a kink; nor have I yet seen 
an instance of a rope becoming elongated to any appreciable extent. 
I therefore contend that cables having the outside protecting wires 
spirally laid do not stretch. 

Secondly, even if they did stretch to an appreciable extent, the 
elasticity of the gutta-percha is such that no injury would be done 
to the insulation of the wires. A very erroneous impression appears 
to exist respecting the properties of gutta-percha. I have heard it 
stated that it is a non-elastic gum that cracks and breaks with the 
least strain, and that it is so compressible that at the bottom of the 
Atlantic it has probably been reduced to one-half its original size. 
Now nothing can be more incorrect than this: gutta-percha, when 
in a state of preservation, is highly elastic and very tenacious. It 
will stretch without injury 10 per cent of its length. It is also 
most incompressible: it is, if I may use the term, as solid as water. 
But it only possesses these properties when well preserved. When 
it has been exposed for some time to a dry atmosphere, the essential 
oils and water which it contained evaporate and leave the gutta- 
percha an inelastic compound, easily cracked and utterly useless, It 
is, perhaps, from seeing it in this shape that the above erroneous 
impressions have been promulgated. But when turned out of the 
manufactory, well served with tarred yarn, and deposited under the 
ground or at the bottom of the sea, it will retain its elasticity until 
doomsday, as far as we can judge at present. All those cables that 
have been picked up retain their gutta-percha as fresh and as pure as 
when it was first laid down. I contend that if the outer wires do 
stretch, the elasticity and tenacity of the gutta-percha is such as to 
obviate any ill effects from the elongation of the wire. 

Thirdly, if the outer wires are stretched to their full limit and then 
break, the conductor and its insulating medium retain their con- 
tinuity, even after the protecting wires have given way. This 
question was very carefully examined by the Atlantic Telegraph 
Company, and their experiments fully corroborate my proposition. 
Moreover, I have seen several instances of broken cables, and have 
carefully examined their ends, and they all bear undoubted evidence 
of having their outer protecting wires broken before the conductor 
and its insulating covering have given way. 

Thus we may fairly conclude that the supposed defects in the 
present form of cables, which have led Mr. Allan to adopt a different 
principle of construction, have no existence except in his imagina- 
tion; and the foundation upon which he has based his ideal cable 
being rotten, we may expect that the superstructure will fall to 
pieces. 

“Magnet,” in support of his theory, instances the three Mediter- 
ranean cables between Sardinia and Africa, and the Malta and Corfu 
cables, attributing their failures to their faulty construction. Now 
the cause of the failure of the first two Mediterranean cables is well 
known: they were laid down in thorough ignorance of the proper 
method required; no submarine engineer was engaged upon the 
work, and the cables themselves were scarcely suited for the locality ; 
they were too heavy, but they did not stretch. The insulation was 
not even impaired. Communication in the last case was maintained 
for three days, but the cable eventually broke. The third cable 
ought never to have been laid down; its insulation was faulty before 
it started. Four No. 4 gutta-percha-covered wires are scarcely 
suited for such a line. Still it has worked ; and if it has failed it has 
been from its faulty insulation, and not from any stretching of the 
outer wires. The Malta cable worked beautifully for several months, 
and eventually failed suddenly, and was repaired by Mr. F. C. Webb. 
It has failed again. Both the present and the previous faults were 
local, and in comparative shallow water. The deep sea portion 
remains perfect, and has not yet stretched. The Corfu cable is still 
perfect, and I understand works admirably. It has not yet suffered 
from stretching. That blunder-in-chief, as “‘ Magnet” terms it, the 
Atlantic cable, has undoubtedly failed, but I do not believe from 
stretching. It was faulty before it was laid down — it was faulty 
after it was laid down; and the wonder is it ever worked at all. 

The evidence that “Magnet” brings forward in no way tends to 
corroborate Mr. Allan’s theory. On the contrary, the case of the 
Malta and Corfu cables are evidences of the incorrectness of his 
assumption. 

I have thus endeavoured to prove the incorrectness of “‘ Magnet’s ” 
reasoning against the defects of the existing form of cable ; and before 


| I proceed to discuss the merits of the cable itself, which is certainly 





worthy of great consideration, apart from the theory upon which it 
is based, I should like to know what objection “ Magnet” can make 
to my remarks. A SUBMARINE ENGINEER. 





GAS LIGHTING BY ELECTRICITY. 


Sir,—I beg permission to offer a few remarks upon the ingenious 
mode lately adopted at the Edinburgh University, to light gas in an 


| inaccessible portion of a hall by electricity. This is done by placing 


near one of the jets an electro-magnet, the keeper of which on being 
attracted brings a portion of the conducting circuit, including within 
it a small piece of platina wire, over the jet, so that when ignited by 
the current it will kindle the gas which comes in contact with it. 
As I think this plan liable to derangement from the possibility of 
the fusion of the platina wire by accidents connected with ‘the 
management of the battery, in which case the apparatus would be 
rendered useless, and the replacing the platina a matter of very 
great difficulty, I will describe a mode which I have frequently 
adopted, which is perfectly free from this liability to accident. 1 sim- 
ply attach to the gas-pipe, or any suitable support, an insulated wire 
proceeding from one terminal of a very small induction coil, placed, 
together with its battery, in any convenient part of the building. 
This wire is prolonged to about } or § of an inch beyond the jet, 
and is bent a little towards the flame, but not near enough to touch 
it. A second wire is attached at one end to the gas-pipe itself, and 
its other end is brought into a similar position on the opposite side 
of the jet, so that the ends of the two wires point towards each 
other, but are separated by an interval of about 4 of an inch, which 
allows the flame of gas to pass between them without touching them. 
A third wire connects the other pole of the induction coil with any 
portion of the gas-fittings nearest to it. The coil being excited, the 
induced current flows through the insulated wire before mentioned 
to the jet, passes across the interval to the other wire in the form of 
a spark, kindling the gas in its passage, and thence back through 
the gas-fittings themselves to the other pole of the induction coil. 

As this arrangement is free from the possibility of accident to any 
portion which is out of reach, I deem it rather preferable to the plan 
at present adopted. The induction coil need not be bigger than a 
pint cup, and the battery not larger than the one employed for 
igniting the platina wire. The effect may be produced either by 
touching a spring or turning a handle. . 

JONATHAN N. Hearper, 


Electrician. 





Plymouth, May 16th, 1859. 


TRACTION ENGINES. 
Sir,—In your last impression a letter appeared on the subject of 
steam traction, signed “J. A. Williams," in which the writer 
supported the — of Mr. Boydell, that an advantage is 
gained by applying the motive power to the top parts of 


the driving wheels of traction engines, on the supposition 
that the earth constitutes their fulcrum. I think that the 
model Mr. Williams describes does not apply to the case 


under his consideration, and most certainly does not prove that 
there is any gain of power in Mr. Boydell’s plan, for it is simply a 
modification of the common block purchase, the ground representing 
the fast end of a rope passing round a pulley, the other end—being 
the one to which the force is applied—being represented by the line 
loaded with #1b. in the model, which, I think, ought to raise more 
than 1 Ib. attached to the pulley. Besides this, a second fulcrum is 
obtained in the pulley over which the line passes to the wheel, which 
being outside, and not carried on the wejght to be moved, prevents 
proper comparison with a traction engine. Now, ! agree with Mr. 
Joydell that the earth constitutes the fulcrum, but deny that any 





power is gained by his mode of applying his driving pinion; for ] 
consider that no power can be gained by a single lever in which the 
part of the lever to which the power is applied, and the part to 
which the load is suspended, move through the same space in the 
same period of time, as in the case of the driving wheels in question, 
when considered as one lever; but, considering the wheels as double 
levers connected by their rims or tires, it follows that any force 
applied in one direction to the top lever will be transmitted by the 
tire in an opposite direction to the lever resting on the ground or 
fulcrum; or if the force is applied to the bottom lever, it is in the 
same manner transmitted to the top one, the effect being the same 
in both cases, if the force is contained in the load. As both the 
forces applied to the two levers result in traction, and as the two 
forces travel through double the space of the load in the same 
pee of time, I think it follows that the gain in power from 
everage is obtained thereby. 

If, on the contrary, Mr. Boydell is right in his opinion, I would 
suggest that, as the theory is equally applicable to the cranks of a 
locomotive, the unequal tractive force resulting from them, when 
above and below the centre of the driving wheels, may be one of the 
causes of oscillation. E. Durron. 

Manchester, May 3rd, 1859. 


ENGINEERS IN THE NAVY. 


Smr,—In reading the article in your edition of April 29th, entitled 
“ The Engines of the Navy,” I see that the third recommendation of 
the committee is, to reduce the number of assistant-engineers, and to 
promote the better class of stokers to a corresponding rank, which 
the surveyor disposes of by reasoning apparently quite cogent, 
showing that such a reorganisation would be most inexpedient. I 
am very glad to see the surveyor take such a practical view of the 
case. Now, Sir, if it is as well to have stokers to do the duty of 
assistant-engineers, why not have stokers as engine-drivers all 
through the navy ?—because a chief-engineer must be an assistant in 
the beginning, in the same manner that an admiral must be a mid- 
shipman. 

Engineers in the navy are officers, and therefore ought to be gen- 
tlemen. It is generally known they were not the gentlemen they 
ought to have been; every effort has been made to improve them. 
The bad ones are gradually being weeded out, and I am very happy 
to say the naval engineers are very fast improving. Having to asso- 
ciate with the wardroom officers, as the chief is obliged to do, he 
ought not only to be a practical engineer, but a gentlemanly man, 
for his brother officers are, of course, gentlemen in every sense of 
the word. Now the way to obtain this is not to admit engineers 
into the navy without a very rigid theoretical as well as practical 
examination, not only in the way of steam, but in all other useful 
sciences. Young men will then take a pleasure in studying, not 
only to pass their future examinations, but being practical men, 
will cause the theory of steam to be more deeply explored. As it 
is their duty to respect their superior officers, they should also be 
respected in like manner. Then, Sir, numbers of ambitious young 
men would be found who would be glad of the chance of entering 
her Majesty’s service as officers and gentlemen. There are numbers 
of young gentlemen at private factories, as well as dockyards, who 
learn the engineering with the sole object of going in the navy, 
every one of whom is able to make and repair in the case of any 
breakdown. Now stokers cannot be supposed to do that: they may 
be able to start and reverse the engines and attend to the boilers ; 
but if an intelligent man were to enter the navy as a stoker, and be 
able after awhile to pass the regular examinations, and prove by 
his good conduct that he is worthy of the office, he ought not only 
to be promoted and pushed forward, but be looked up to as an ex- 
ample to others. We all know what bright officers those men make 
who have been promoted from “before the mast.” Stokers should 
also have grades, as first and second class petty officers, who might 
assist in the engine-room. 

1 hope and trust that the committee will follow out their second 
recommendation, which is, that zealous and diligent conduct on the 
part of engineers should be promoted under a regular system, as well 
as that a corresponding system of reprimand and warning should 
be established for the careless and undeserving. If I mistake not, 
the latter part of the recommendation is in full force. 

May 3rd, 1859. A YounG ENGINEER. 








LOCOMOTIVE IMPROVEMENTS, 


Srr,—Your correspondent “J. N.” is quite correct as to the 
superiority of the “ fixed” link over the sliding eccentric arrange- 
ment, patented, I believe, by Mr. Dodd (and not Dubs), as the 
former gives a constant lead for all grades of expansion, but the 
latter does not. Your correspondent, “* Labor Omnia Vincet,” whose 
name, by the bye, I never heard before, is quite mistaken when he 
asserts, in his letter of the 11th ult., that the lead remains the same 
in “* Dubs’ ” arrangement. : 
However, the simplicity of it cannot be disputed ; but whether it 
is cheaper than the link is questionable. It is liable to stick fast in 
the sliding wedges and reversing gear if not very carefully attended 
to; and it is also very difficult to reverse when the steam is on the 
valves. These two objections, and its inferior action to the link, 
outweigh, I think, its apparent simplicity. Mr. Allen’s straight 
link is a very good arrangement, no doubt; it gives a constant lead 
for all grades, and is smooth in its motions; but I never heard that 
Mr. Allen had patented it. F. W. Turner. 
Foxhole Colliery, Swansea, May 2, 1859. 





RECTIFICATION OF THE CIRCLE, 


Str,—I am afraid there must be some mistake in the rectification 0 
the circle given in Tne Encrneen, No. 171, as I find the result 
to differ considerably from that of your correspondent. Referring 
to the figure in the above number, I believe the lines BW, DX, and 
PX will be found to be respectively as follow :— 
4969 — x06 2 Ae s » . 
V 4962 8964/3 — 560./2 — 112./6 — -38939131489. 
80/2 + 16V 6 —28 
2DX = 2 + 4/3 = 3:73205080756. 
PX = 3/2 + 44/6 = 1°67303260747. 
The first agrees with Mr. Walker's only in the first decimal; the 
two last agree as far as eight decimals. 
As it is highly undesirable that anything inaccurate should appear 
in a scientific paper like Tue ENnGivrer, I have taken the liberty to 
call your attention to what, in my opinion, might mislead your non- 


mathematical readers ; and if I am in the wrong, I should feel greatly 
obliged to be set right. IMPOSSIBILIS QUADRATURA. 


BW = 





AxoTHer Larcr STEAMER For SouTHAMPTON.—Mr. Vanderbilt 
is about to place his magnificent new steamship, the Ocean Queen, 
on his European fortnightly mail line. This steamer will sail on 
her first voyage from New York to Southampton and Havre May 
21, under the command of Mr. E. G. Tinker, late master of the New 
York and London packet ship Palestine. ‘Fhe Ocean Queen can 
berth 400 first-class passengers, with ample stateroom accommodation, 
and yet leaving cargo room for 1,000 tons of goods on ‘tween decks 
and in hold. This beautiful ship is 4,000 tons measurement. She 
was built in the city of New York, and is put together in the 
strongest manner—diagonally iron strapped between ceilings and 
timbers, and again diagonally fastened through and through heavy 
cross wooden braces over ceiling, and secured on the principle of the 
lattice bridge. The hull is strengthened in addition transversely by 
seven solid water-tight bulkheads or compartments. The engine 18 
of the walking-beam construction, like all the engines in Mr. Van- 
derbilt’s steamships. The boilers furnish a working force of 1,500 
horses. On a trial trip to Rondout and back, a distance of 200 miles, 
this steamer made an average speed of 16 miles per hour, fully 
coaled for the ocean course. 














May 20, 1859. 
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ENGLISH AND FOREIGN TRANSATLANTIC 
STEAMERS. 


Tre present season opens with three lines additional to those which 

lied between Europe and America at the opening of last spring. 
We allude to the Galway and the Bremen connections, and that 
announced as hereafter to unite Quebec with Glasgow. These 
additions constitute an aggregate of nine steamships. V essels have also 
been added to the line connecting Quebec and Portland with Liverpool ; 
and the Cunard Company is obliged to employ a subsidiary line to 
assist its mail steamers. The entire fleet, thus reinforced, and now 
actually enumerated as in service between ports of Canada and the 
United States and those of Europe, numbers forty-five steamships, a 
majority of which are of the first-class, and all profitably employed. 
And of these forty-five only five belong to American owners. The 
subjoined table will furnish the precise evidence of this dis- 
proportion :— 

STEAMERS NOW ANNOUNCED AS IN SERVICE, OWNED BY 
SUBJECTS OF GREAT BRITAIN. 


Africa, City of Manchester, Lebanon, 

Alps, City of Washington, Niagara, , 
America, Edinburgh, North American, 
Anglo-Saxon, Etna, North Briton, 
Arabia, Europe, Nova Scotian, 
Asia, Glasgow, Pacific, 
Bohemian, Hungarian, Persia, 

Canada, Indian, Prince Albert, 
Cambria, John Bell, United Kingdom, 
Circassian, Jura, Vigo—32. 

City of Baltimore, Kangaroo, 


STEAMERS NOW ANNOUNCED AS IN SERVICE, OWNED BY 
CITIZENS OF THE HANSE TOWNS. 


Bavaria, Hammonia, Teutonia, 
Borussia, New York, Weser—8 
Bremen, Saxonia, 


STEAMERS NOW ANNOUNCED AS IN SERVICE, OWNED BY 
AMERICAN CITIZENS. 
Fulton, 

Ocean Queen, 


“Arago, Vanderbilt—5 
Ariel, 

Of the vessels enumerated under the latter schedule but two, it 
will be noted, were plying during the past winter, and but three are 
in actual service. 

Nor does this presentation place the disproportion in its most 
effective light. It is only by reference to the aggregate tonnage that 
we ascertain how inconspicuous is the part played in this business by 
American shipping :— 


Approximate Tonnage. 
British steamships oe os oe oe +» 61,000 
German steamships’ .. oe ee o ee 26,000 
American steamships .. ee ee ee e- 12,000 


Thus but one-sixth of the whole Transatlantic steam service is 
conducted by American steam shipping. Our lines connecting us with 
Germany and with Liverpool are no longer existing. The only business 
still enjoyed by American enterprise is that of France, through the 
port of Havre, the French Government declining to create a steam 
mercantile navy for itself. This remnant, however, finds employ- 
ment for but two American bottoms the year round; the Vanderbilt 
ships sailing only upon summer seas, and this season in all proba 
bility in sheer destitution of better employment. 

Such is the actual condition of our merchant steam service. 
But disheartening as this view of the subject unquestionably is, the 
future is without better promise. Our French relic of European 
trade is to be subjected to a competition during the present season 
which will in all probability seriously diminish, if it fail utterly to 
destroy it. Hitherto the two Liverpool and New York lines have 
competed for the French business, through the extremely disadvan- 
tag 20us ee of auxiliary steamships running between Havre and 

iverpool. 

The protracted voyage thus entailed in reaching the Mersey has 
enabled the American vessels to hold their own against emulation, 
conducted at such disadvantage. But we have changed all that. 
Already both of the Liverpool companies have fixed their eyes upon 
Queenstown, Ireland, as the better point of junction between their 
main and auxiliary lines, an amendment which goes a great way to 
destroy the advantage enjoyed by the American company. The 
voyage by the connecting British steamers must be shortened one or 
two days, and the freight proportionally, under the new arrange- 
ment. The chances are that even this last fragment of American 
Transatlantic service must yield to such pressure. The Vanderbilt 
steamers, which always succumb to the first frost, will of course 
withdraw in the fall; the Fulton and the Arago must, we fear, be 
driven to the same course; and thus by new year's day there is 
every reason to apprehend the entire suspension of intercourse 
between America and Europe by vessels owned in this country.— 
American Paper. 





SCOTTISH MATTERS. 


Messrs. NEImLson AND Co., of Glasgow, have just completed a 
marine engine very economical in respect to the consumption of 
fuel. Dr. Macquorn Rankine, Mr. J. R. Napier, and Mr. Gilchrist (of 
Barclay and Curle), after a searching and lengthened trial, and 
weighing the coal used, found the consumption to be 3 Ib. of coal 
per hour per indicated horse power, and the speed of the vessel 
10°35 knots per hour. 

Operations for the erection of St. Abb’s lighthouse have been 
commenced. 

A contemporary observes with reference to a canal between Lock 
Tyne and the Atlantic:—“ We know but of one locality, or of but 
one in which we have a national interest, in which a ship canal 
would be of practical value, and cheaply and easily executed. This 
is the narrow isthmus of the long peninsula of Cantire in Scotland. 
It is little more than a mile across, would require no locks, and 
would be attended by no engineering difficulties, while the expense 
would not reach one-fiftieth part of the worthless Caledonian. 
Such a canal would bring the whole Hebrides within a day’s steam 
sailing of the commercial capital of Scotland, and the most impor- 
tant of them within one half that time, the actual distance saved 
being about 100 miles. But far more in time and trouble would be 
saved, since the necessity of doubling a boisterous promontory would 
be avoided. 

The Grangemouth and Carron Railways are being rapidly pro- 
ceeded with, and will be opened in the course of the summer. The 
Carron Railway is permanently laid on a part of the line, and the 
embankments and cuttings are all approaching completion. 

The construction of the works to supply Dumbarton with water 
on the gravitation principle was commenced on Monday. The 
engineer is Mr. J. M. Gale, and the contractor Mr. J. Murray, both of 
Glasgow. 


ON TIMBER FOR SHIPBUILDING. 
(From the Mechanics’ Magazine.) 


From the paper read before the Society of Arts last week, by Mr. 
Leonard Wray, it appears that the aggregate tonnage (register ton- 
nage, we presume) of the merchant shipping of the United Kingdom 
was last year 4,325,242 tons; and that of the Royal Navy is cer- 
tainly not less than 1,000,000 tons more. When we consider that a 
very large proportion of these vessels are built entirely of wood, and 
that in twenty years at the farthest these magnificent fleets will have 
fallen into decay and disappeared, we may well view with interest any 
attempt to point out the means of increasing the durability of the 
materials of which they are composed, or obtaining fresh supplies 
for their constant reconstruction. In addition to the demands made 
for timber for these purposes, it appears, from an estimate which 
enters with considerable minuteness into detail, that ten times as 
much is required for the construction and repair of buildings, imple- 
ments of husbandry, machinery, canals, bridges, docks, &c. 

The proportion of this vast amount of timber material which could 





by any possibility be grown on our own soil is very small. It was 
found in 1816, wen the demand was more limited and our stock of 
timber much greater than now, that the cost of timber imported was 
equal to the value of that grown on the soil; and since this time 
the deficiency in the home supply has been constantly increasing. 
We have seen ships standing week after week, and month after 
month, in our royal dockyards, while the purveyors were out in the 
forests endeavouring to find suitable timber, not only for stems and 
stern posts, and other principal portions of the frame, but even for 
the catheads from which the anchors were to hang, and any one 
may see by a visit to our dockyards with what difficulty the frames 
of ships now on the Government slips are obtained, and how greatly 
the amount of work on them is increased by the chocking and patch- 
ing to which the builders have to resort. But we are beginning to 
be reconciled to this state of things, and to look forward with some 
degree of complacency to the time when our little island must 
cease altogether to supply her hearts of cak to furnish homes for 
her seamen. ‘The bare possibility of such a catastrophe was viewed 
by our forefathers with horror. We find Henry VIII. passing 
stringent laws for the preservation of timber, “perceiving and 
right well knowing the great decay of timber and wood universally 
within the realm of England.” By Elizabeth it was enacted that 
if any idle person cut or spoiled any wood or underwood, pales, 
or trees standing, and could not pay the satisfaction required, they 
were to be whipped. Receivers of such wood, knowing it to be so, 
incurred the same punishment. The 15th of Charles II., cap. 2, 
is an act to render that of Elizabeth more effective; and it enacts 
further punishment, because the destruction of wood tends to 
destroy the commonwealth. It is therein declared, that the 
officers of justice may apprehend even on_ suspicion of 
having carried, or in any way conveyed any burden or bundle of 
wood of any kind, underwood, poles, young trees, bark, or bast of 
any tree, gate, stile, post, rail, hedgerow, wood, broom, or furze. 
For the first offence, on conviction, to be tined at the discretion of 
the justice, not exceeding £10, or be sent to the house of correction 
for any time not exceeding one month, or be whipped. For the 
second offence the offender was to be sent to the house of correction 
for one month ; for the third he was to be deemed an incorrigible 
rogue. In Scotland, it was enacted in the reign of James I. that 
every heritor worth £1,000 of yearly valued rent, was to enclose 
four acres of land yearly, at least, and plant the same about with 
trees of oak, elm, ash, plane, willow, or other timber, at three yards’ 
distance; and that all other heritors were to enclose and plant for 
the space of ten years in proportion to their yearly rental. Such 
enclosed lands were to be free from all taxes whatever, or quartering 
of horses, for nineteen years. Any person destroying timber not 
being their own property, were to pay £20 for each tree, or work 
six weeks for the person injured, for their meat and drink only. 
Similar laws were passed for Ireland in the reign of William 11L., 
besides which, it was required that 260,600 trees should be planted 
in the kingdom, under the direction of the parish officers. And by 
George ILI. it was enacted for Ireland that any person who should 
have in his possession any timber tree, or any kind of wood, pole, 
stick, &c., and could not give a satisfactory account of how he 
became possessed of the same, or should stick up branches or shrubs 
of trees having the leaves on them, in any church, chapel, &c., holly, 
bay, yew, or laurustinus, and should be convicted on oath, should 
pay aftine not exceeding £5, or be imprisoned not exceeding six 
months. 

In our own times we sometimes hear enthusiasts agen to 
compel railway companies to plant oak trees along the lines, and to 
take other active means for staving off the threatened calamity ; 
but people seem generally prepared to accept it with resignation. 
One cause of this probably is, that the comparative cheapness of 
foreign timber has brought it into very emanal use, and another that 
iron has taken the place of wood so largely. This latter cause holds 
with regard to ship-building timber, not only on account of the 
large present consumption of iron, but from our faith in its powers, 
and in the vastness of our store should we be driven to 
its nearly exclusive use. Mr. Wray has, however, done well 
in bringing under the notice of ship-builders numerous valuable 
woods of which no use has hitherto been made. In addition to 
those given by him, we believe there is excellent timber, perfectly 
accessible, on the Atlantic seaboard of Brazil. There is in particular 
the Secupira preta, the growth of which is very crooked. Its weight 
is said to be from 58 Ib. to 59 Ib. per cubic foot, ie., slightly greater 
than that of English oak; the grain is curly, and not liable to split 
with fastening. It is used by the Brazilian Government in the con- 
struction of their vessels, especially in the curved parts of the frames. 
There is a frigate belonging to that Government, called the Prince, 
now in use as a sheer hulk in the harbour of Rio de Janeiro, which 
was built of this wood forty years ago, and is reported to be in good 
preservation. The Secupira preta can be obtained in abundance at 
Alagoas, a place near Pernambuco, which is a seaport and a mail 
station. There is another very crooked and useful wood, called 
Pao @arco, or arch wood, weighing 55} Ib. to the foot, and growing 
at Bahia, also on the sea-coast; and another, Canella preta, stil 
lighter—about 504 1b. to the foot—but equally durable, and grown 
on the southern portions of their seaboard. When we consider the 
cost of English oak—as much as 9s. per cubic foot of the largest 
sizes—and its great scarcity, involving serious delays in the con- 
struction of ships, and much costly and clumsy patching, we think 
it high time that the Government took steps towards introducing 
some foreign timber for the frames of our ships of war. In the 
merchant service—as may be seen from Mr. Wray’s eres 
kinds of foreign timber are admitted on equal terms with English oak. 
In the Government service it is not so. If we except Polish and Italian 
larches and pitch-pine, which are occasionally admitted in small quan- 
tities, the frames of all ships built in the home yards are of 
English or Italian oak. We do not believe there is the least 
necessity for this—but that, on the contrary, there are many 
and unanswerable reasons for discontinuing the use of oak timber 
of home growth, at least in the frames of ships, altogether. The 
feeling is, however, so strong in favour of English oak, that merchant 
builders still employ it largely, though in the majority of cases they 
pay dearly for it—for the timber which they can afford to use is 
small, and, to a great extent, spring-felled and unseasoned, and 
therefore subject to early and rapid decay. 

It was our intention, had space permitted, to go into the question 
of the preservation of timber. We know something of the specitics 
which have been received into favour at different periods of our 
naval history, and we quite dissent from Mr. Wray’s statement, 
that there are “simple, well-known remedies” for the prevention of 
dry-rot. That he is right, however, in predicting that dry-rot will 
make swift havoc in the newly-converted steamships we think pro- 
bable, and we purpose taking an early opportunity for considering 
the question. In the meantime, if Mr. Wray or any of our readers 
have any well-authenticated experiments on the preservation of 
the frames of ships by the application of antidotes to dry and wet 
rot, we shall be glad to consider them, and lay them before our readers. 





Fasr Vesseis.—M. J. Brunet has invented a new kind of vessel, 
which he calls the “* Velocinave,” and which he asserts will travel 
through the water at the rate of from twenty to twenty-five miles 
an hour, which is more than is performed in the same time by the 
fastest boats now known, such as the paddle steamers of the English 
companies, the sailing clippers of the Americans, the oar canoes of 
the Malays, and the large screw steamers of France. The invention 
is based upon the principle that the ship ought to proceed through 
the water, cleaving the liquid mass by means of turning points, 
thus transforming the friction of gliding into the friction of rolling. 
It works, in short, like a centre-bit in the water. M. Brunet gives 
to his vessel the form of a circular cylinder, terminated by two 
cones revolving on the same axis. These cones form the prow and 
the poop of the ship. The Velocinave can, it is said, be worked with 
safety under water, in which case it is furnished with a deck funnel 
for ventilation and light. M. Brunet declares that the essential 


principle of his invention can be applied to any existing vessel 
without interfering with its build.—Bulletin. 





FRENCH IMPROVEMENTS IN ARTILLERY 
ARMS. ; 

We occasionally, even now, meet with persons who dwell with 
peculiar satisfaction and complacency upon the anticipated results, 
in case of war, of the bare fact of our possession of quasi-novel 
appliances of warfare. Persons there are who still consider the 
Armstrong gun as a secret means of destruction at our disposal 
alone—a good thing to be kept close until the time of our necessity, 
and which, then, in all its startling novelty may be brought to bear 
upon the enemy. To them the mysterious shed at Woolwich with its 
vigilant guardian, the absence hitherto of anything like comparative 
trials and continued practice, or other steps towards the efficient use 
of the arm, are but proofs of wisdom—signs of the high value we 
attach to our invention. “A detailed description of the ordnance 
arms in use and under trial abroad, with the comparative results of 
the practice with each,” would, if a work bearing this title were 
possible, form to them a rather startling addition to our technical 
military information; and its moral etfect and principal benefit 
might be to convey an impression that, while in placid self-con- 
gratulation we are guarding our own discoveries, others may, 
perhaps, be reaping the practical advantages arising from them. 

in the case of all improvements, we must in this instance measure 
our own progress by that of others. 

Whether wrongfully or rightfully, by a foolish excess of indul- 
gence, or by a common sense acquiescence in a result which was 
unavoidable, the French papers have lately been allowed to allude 
somewhat explicitly to the improvements which have been adopted 
in the French artillery. Their accounts, it is true, must be taken 
cum grano, every fiasco being omitted, and successful results alone 
dwelt upon. Ve have the best reasons for believing that late 
trials upon a large scale of the efficiency of certain ritled ordnance, 
to which great value was attached by the military authorities in 
France, have been attended with the most unsatisfactory results. 
Of this we, of course, hear nothing from the Paris prints. 
Important lessons and progress in the right direction may, 
however, be gained by failures such as this. ‘The know- 
ledge of imperfections is one great step towards perfection. 
And we have no adequate reason for assuming that the rifled 
guns described in the extract from the letter of an English 
traveller, given in the Times of the 4th instant, are in any 
essential point greatly inferior to our own. Indeed, as regards 
lightness—a very material point in field warfare—we have evidence 
to the contrary. ‘The new French guns, internally grooved as in the 
rifles or carbines de précision, are of two sizes: 12-pounders for 
siege guns, and 4-pounders for field batteries. The latter is so 
light that six gunners can carry it on their shoulders without 
difficulty. Yet, from the nature of its projectile, this artillery rifle 
is rendered more formidable than guns of far heavier calibre. This 
projectile is titted with an envelope of lead which takes effect upon 
the rifle groovings, and after striking like a full shot, it bursts like 
a shell, thus having a double effect. The value of the new system 
has been established by definite experimental results. In a com- 
parative trial which took place some weeks since, of the old 24- 
pounder with the new 12-pounder rifled gun, the latter arm was 
found to be more effective in forming a breach in solid masonry, than 
was the former weapon at half the distance. All this does not sound 
as though our French neighbours were far behindhand with us in 
improvements of the appliances of war; indeed it would be passing 
strange if this was the case. Among the early literary efforts of 
the present ruler over France there are some few which have not 
been quite forgotten. The republican aspirations and democratic 
doctrines of the Man of December may be buried in oblivion; but 
the “Treatise on Artillery Manceuvre ” and the “ Idées Napoleon ” 
still remain as legacies to mankind. Whether his former ideas on 
artillery tactics and international policy have altered or not since the 
period of his solitary lucubrations in a state prison, we may be 
certain that at the head of affairs in France is a man who of all 
others should understand the value of an efficient artillery arm. 
And even now an opportunity has occurred for the displa 
by Louis Bonaparte of his professional abilities; which, despite all 
the scruples of the responsible ruler of confiding millions to disturb 
the peace of Europe, may yet seek a broader field of action. Looking 
back to the before-named treatise, which doubtless might now be 
improved upon by its author, we have no disposition to underrate 
these abilities; but we may hope that in putting theory in practice 
no military enthusiasm or thirst for “ glory” will replace the calm 
judgment befitting the ruler of a nation by the esprit de corps of the 
commander of an army. Meanwhile, it is with some Sagres of 
satisfaction that we learn of the arrangements now in progress at 
Shoeburyness for testing the value of our new weapons, and com- 
paring their effects with those obtained with the old ordnance. If to 
be forewarned is to be forearmed, it is not in vain that we may read 
the signs of the present in the events of the past. 





NEW TYPE-COMPOSING MACHINE, INVENTED 
BY ROBERT HATTERSLEY, MANCHESTER. 
Mr. Henry Brapsury, of Whitefriars, has published the following 

letter :— 

Sir,—Having observed the interest with which Mr. Hattersley’s 
Type-Composing Machine was received at the last soiree of the 
Society of Arts, and having myself taken some practical interest in 
the machine, by placing it under a fair business-like trial for two 
months, I venture to ofler the following remarks as to its merits for 
the benetit of those interested like myself in promoting the substitu- 
tion, if possible and practicable, of machine for hand labour in the 
composition of type. 

Unlike previous attempts in the construction of machines for this 
purpose, Mr. Hattersley’s is at once simple and compact—not liable 
to derangement—delicate, but strong—and not requiring that type 
should be cast with special grooves for the purpose. 

The machine consists of a horizontal table, divided into channels 
of sufficient width to allow the type to slide freely. At one end of 
these channels is fixed a metal slide, against which, by a vulcanised 
india-rubber cord, the type is constantly pressed, and held with 
sufficient force to prevent the last one in each channel from falling 
through an aperture immediately under it. Under these aper- 
tures is fixed, what is termed, the guide plate, fitted with 
downward channels directly under, and corresponding with, the 
apertures. These channels verge, for the delivery of the type, 
into one common mouth, which is immediately over the stick 
holder in the shape of an inclined plane. A _ modified com- 
posing-stick is adjusted to the stick-holder, in which it is made to 
slide longitudinally. The machine is furnished with keys, arranged 
as near to the present system of compositors’ cases as possible. 
Each key, marked with the letter it represents, is connected with a 
piston or pusher, situated immediately above the face of the last 
type in the “ (horizontal) channels, The action of the key is 
to push the last type through the aperture leading into the guide 
plate, thus liberating the type, when its own gravity causes it to 
descend through the channels of the guide plate into the compositor’s 
stick: as each type drops, it is guided into its place in the stick, 
which at the same time is pushed longitudinally forward, thereby 
making a place for the next descending type. A vulcanised spring 
raises each piston into its original position as soon as —_— is 
taken off the key. Towards the end of each line a bell gives a 
signal, enabling the operator to judge how many more types he may 
play into the stick before justifying out, as in the ordmary way, 
the stick being in a convenient position for such purpose. 

The channels of the horizontal table are calculated to hold a 
quantity of type equal to that contained in two go of ordinary 
cases. To avoid delay, arising from the channels becoming ex- 
hausted, the machine is provided with extra supply-tables, which 
can be changed ia a few seconds. The average speed, as yet attained 
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by the youth who has been practising upon the machine, may be 
said to be 4,000 letters per hour, from reprint copy, including the 
justification. To bring it into operation would involve a systematic 
division of labour, as follows :— 

1. Distributing type by hand. 2. Cl 
Jetters of the same character in rov 
classed type. 4. Composition. 

Distributing, classing, and charging the tables, are mere mechani- 
cal operations, and can be done as well by youths as by adults. 
Composition from MS. or reprint, however, is an operation necessa- 
rily of a higher kind, but still capable of being done equally as well 
by the one as by the other labour. : 

The following statement, comparing the old with the new system, 
is an example of what might be realised from the employment of 
machines. The calculation has been made simply with reference to 
the cost of the number of letters composed, and quite independent 
of all other extras to which all works more or less are subject, in 
the shape of making up, &c. 

The extra or advertisement sheet of the Times consists of eight 
pages of ruby type. The composition amounts to 1,029,888 letters, 
or 205 galleys at 4s. 3d. each, or £43 12s. Whereas, by the new 
system the same number of galleys could be composed for £14 14s.; 
this multiplied daily, or 313 times, would yield a difference of 
£9,045 14s. in the year. 

Again, “ Knight’s English Cyclopedia” consists of 488 sheets, or 
7,804 pages, of Breviertype. ‘The composition amounts to 83,770,000 
letters, or 83,770 at 6d., or £2,094 5s. Whereas, by the new system, 
the same number of thousands could be composed for £930 13s., 
yielding a difference of £1,163 12s. 

These results have been based upon the employment of six ma- 
chines, eighteen intelligent youths, at 15s. per week, and one machine 
superintendent at £2 10s. The youths are qualified for either 
description of work—distributing, classing, charging, or composition 
—and are therefore able to relieve each other at the composing 
machine, It has been ascertained that, to sustain the speed of 
4,000 letters per hour, a youth, or adult, would require change about 
every three hours, 

The introduction of the one system for the other would be at first 
attended with a certain amount of inconvenience; the two instances 
given, however, show that, sooner or later, the type-composing 
machine will be adopted by necessity, and will have the same 
relatively proportional advantage over hand-composition as the 
printing-machine has had over the hand-press. Yours, &c., 

Whitefriars, May 12, 1859. lenry Brappury. 


assing type, ie., arranging 
3. Charging tables with 






FLAT AND ROUND BELTING. 
WE will now detail some experiments which we witnessed a few days 
since at the store of J. W. Andrews and Co., No. 67, Pine-street, 
in this city, for testing the comparative qualities of good flat leather 
belting and tubular belting, made according to the patent granted to 
George Miller, of Providence, R. L, in 1854, and now manufactured 
by Miller and Andrews, of the same place. 

The apparatus used for this purpose was a horizontal frame, about 
12 ft. long, resembling a table without a cover. On one end was 
secured a shaft in fixed supports, and on the other end a similar shaft 
secured in supports situated on a small frame capable of sliding on 
the table, so as to be drawn back to tighten up the belts by tension 
weights attached to it by a cord hanging over the end of the table. 
On each shaft was a planed flat iron pulley, and also by its side a 
narrow grooved iron pulley. The former was 12 in. in diameter, the 
latter of the same diameter, but had a groove } in. deep, making the 
radius dgin. A flat 3in. leather belt was placed over the two smooth 

yulleys, the grained side coming in contact with it, and a weight of 

bi Ib. was hung on the periphery of the pulley on the sliding frame. 
A crank on the shaft of the fixed pulley frame was then turned, 
when the belt slipped, and could not elevate the load. ‘The tlat belt 
was now thrown off, and a round one of 4 in. in diameter was then 
placed on the two opposite grooved pulleys. The crank was now 
turned as before, when the 87 Ib. weight was lifted with ease; to 
this was then added &7 Ib. more, and that was also lifted, but not 
easily. The flat belt was now tried with 87 Ib, of tension on the 
frame, when it again slipped; other 87 Ib. tension were then added, 
and the weight of 87 Ib. was lifted. 

The difference of adhesive power between the round and flat belts, 
it will be seen by the above, is very great. With 174 Ib. tension, 
the flat belt was enabled to lift only 87 lb. weight; with no tension 
on the sliding frame at all, the round belt lifted 174 Ib., which gives 
the latter belt four times as great adhesive power. As the tension is 
direct strain upon the pulley journals, it greatly increases the wear 
of the belt, therefore the belt which does the most work with the 
least tension must endure the longest 

These round belts are made by scarting a broad belt, and rolling 
it up, not spirally, lengthwise, but in a horizontal fold, so as to form 
a perfect round tube, with a very small central bore. Its form is 
stronger than that of a tlat belt, and it accommodates itself snugly 
to the groove of the pulley, which increases the adhesiveness. A 
round belt of } in. in diameter, experience proves, is more than equal 
to a l-in, flat belt, and a j-in. round belt is more than equal to a 3-in. 
flat belt. The saving of room by the use of the tubular belts, and 
the narrow pulleys which are employed in their use, are questions of 
economy for manufacturers. As the tension is much less on the 
round than the flat belt, they are much easier uncoupled from the 
grooved pulleys than would otherwise be supposed, and we believe 
these round belts will come into more general use when manufac- 
turers and machinists become better acquainted with their advantages. 
— Scientific American, 





Armsrrona’s Gux.—With Armstrong's gun there is literally no 
secret worth preserving at all, save that great one which can neither 
be sold or divulged—our manufacturing superiority. If an Arm- 
strong’s gun was presented to each arsenal in Europe, their engineers 
might, and would, undoubtedly, try to make them, but their efforts 
would only result in long delay, immense expenditure, and in their 
sending over to have them made here after all. It is a popular, but, 
nevertheless, a very great error, to suppose that the weapons which 
are made here, if seen, can at Once be made to any extent in the 
arsenals of France, Russia, Austria, or Prussia. As a proof of this 
we have only to look at the Minié rifle, which, long as its p:.ramount 
advantages have been known, is, nevertheless, used entirely by no 
army in the world but our own. Our readers may be surprised, but 
it is still strictly true, that the armies of France, Russia, Prussia, 


and Austria, with the exception of about 5 per cent. of their entire 


numbers, who are armed as sharpshooters, having no better weapon 


than the discarded Brown Bess. Nine-tenths of the small proportion 


of rifles to be found in the Austrian, Russian, and Prussian armies, 


are made at Liege, where they can be manufactured at the rate of 


about 500 per week. The French make their own, but very slowly, 


and a heavier or more awkward weapon to use than their Chasseurs 


possess it would be hard to devise as a tirearm, though in range and 
accuracy it is nearly equal to the Minié An ordinary long 
32-pounder weighs 57 ewt., and requires 101b, of powder to throw a 
ball to its utmost effective range, 3,000 yards. Sir W. Armstrong's 
82-pounder only weighs 26 ewt., and a charge of 5 Ib. of powder 
throws its shot 5} miles, or nearly 10,000 yards. In a 32-pounder 
of this latter kind there are no less than forty-four rifle grooves, 
having one pitch in 10 ft., or making one complete twist round the 
inside in a gun of that length. The gun on which the Government 
experimented for {months at Shoeburyness, before adopting it, was 
actually fired 3,500 times, and yet is now as serviceable as the day 
it left the foundry. So perfect is the weapon as to accuracy, that it 
is said that at 4,000 yards a target 10 ft. square could be hit 90 
times out of 100 by a good artilleryman. Two hundred guns are to 
be made this year by Sir W. Armstrong—all of them 9, 12, and 18- 
pounder field guns—a number quite sutticient to supply all our field 
artillery batteries. Before long, however, we hope to see guns of 50 
ewt., which will throw a 90-lb. or 100-Ib. ball a distance of five 
miles.— Zimes. 





RAILWAY MATTERS. 


MonmovurusuireE.—The directors of this company state in their 
report that the gross traffic receipts for the half-year ending the 
31st of December last amounted to £58,482, and the expenses to 
£30,584, or 52} per cent., leaving a balance of £27,898. The receipts 
for the corresponding half of 1857 amounted to £59,292, and the 
expenses to £33,244, or 56 per cent., leaving a balance of £26,047, 
showing that, although the gross receipts were less by £810, the net 
receipts were £1,851 more, in consequence of a reduction in the 
working expenses of £2,660 as compared with the corresponding half 
of 1857. The average rate of interest now paid on the borrowed 
capital is £4 11s. per cent. per annum. ‘The general reserve fund 
now amounts to £6,455, and the special reserve fund to £3,558. The 
general revenue account shows that there is a balance of £9,281 
available for dividend on the ordinary shares, and the directors 
recommend that a dividend at the rate of £5 per cent. per annum 
on the ordinary shares of the company be declared payable on the 
30th of June next, leaving £469 for the next account. The capital 
account showed that £1,118,300 had been received and £1,107,818 
expended, leaving a balance of £10,482. 

East Surro_k.—It appears that the necessary certificate has been 
received by the secretary from the Board of Trade authorising the 
opening of this line, and therefore no impediment exists on that 
score to its being made available for traffic. The delay, it is now 
stated, rests with the Eastern Union section between Ipswich and 
Woodbridge, the Government certificate authorising its use by the 
public not having been yet obtained. 

Norrnu or Inpta TRAMROAD.—The directors of this company have 
received a letter from the Council of India declining the agency of 
the company, on the ground that the Government itself had deter- 
mined to carry out the proposals originally made by the company. 
The directors have, therefore, decided on immediately dividing the 
assets in hand, amounting to 1s. 3d. per share. This amount will be 
paid to the scripholders at the office of the company, on surrender- 
ing their scrip or bankers’ receipt. 

DanusE AND Biack Sea.—The report of Messrs. Liddell and 
Gordon, the engineers, states that the whole of the land has been 
given over to the company for the work. The earthworks were com- 
menced in the autumn of last year, and in consequence of the very 
mild winter, have been carried on without intermission. The only 
excavations of importance were on the first three miles of the line 
from Kustendjie, and they are now completed, as also about ten 
or twelve miles from that point towards Tchernavoda. A com- 
mencement has been made along the whole line, and as this work is 
exceedingly light, the cuttings and embankments never exceeding 
3 ft. or 4 ft. in depth, the whole will be easily levelled, ready for the 
ballast and rails, by the end of August. The earthwork has been 
done entirely by native labour and native tools, superintended by 
Messrs. Barkley and one or two English foremen, and the cost of it 
will only amount to £10,000 or £12,000. The logs for the sleepers 
have ali been cut, and are now in course of delivery at the two ends 
of the line. They will all be delivered this summer. The first cargo 
of rails has been despatched. Much of the road may be finished this 
autumn, and it will be easy to complete the line early next spring. 
A commencement has been made with the pier and enclosing walls of 
the harbour; and, although plant for carrying on the work 
vigorously is wanting, the progress has been very satisfactory. By 
collecting stone along the shore and from the old ruins at Kustendjie, 
they have been enabled to make good the first part of the pier for 
a length of 200 yards. When the railway is completed up to the 
stone quarries, about twelve miles, and the wagons and engines are 
in operation, the progress at the pier would be more rapid. 
The supply of native labour is abundant, and the present rate 
of wages is about 1s. 6d. per diem. A conversation ensued, 
after the reading of the report, on the probable result of the 
war which had just commenced. It was stated that there 
was a very friendly feeling in Turkey towards the under- 
taking, and as private property was generally respected, the best 
thing they could do was to proceed steadily with the works. The 
directors were desirous of acting in accordance with the wishes of 
the proprietors, but as contracts had been entered into they were 
bound to carry them out. They would gain nothing by delay, and 
as labour and materials were now cheaper than before, the loss would 
be very great indeed if they were to stop their operations. A formal 
resolution for continuing the works at a certain rate of outlay was 
agreed to. It was stated that the calls had been punctually paid, 
and they had plenty of funds in hand. The Sultan and the Turkish 
Government had also paid up. The receipts during the first three 
months of the year amounted to £33,000, and the expenses to 
£22,000, leaving then a balance of £11,000 in hand. They had now 
£42,000 in hand, the greater part of which was yielding interest at 
eall. 

EAsterN Unton.—It appears that this company’s extension line to 
Woodbridge was inspected on Monday by Captain Tyler, Royal 
Engineer, Government Inspector, and that he expressed himself 
satisfied with the state of the works. The line it is expected 
will be ready for opening about the 15thinst. The Woodbridge Ex- 
tension line forms the connecting link between the Eastern Union 
and the East Suffolk Railways. The distance from London by this 
new route to Lowestoft and Yarmouth will be thirty miles shorter 
than the present one by the Eastern Counties Railway. 





How vo rrixp WATER IN THE Desernr.—When the water begins 
to run short, and the known fountains have failed, as is too often the 
sad hap of these desert wells, fortunate is the man who owns a tame 
chaema, or “ babian,” as it is called. The animal is first deprived of 
water for a whole day, until it is furious with thirst, which is in- 
creased by giving it salt provisions, or putting salt into his mouth. 
This apparent cruelty is, however, an act of true mercy, as on the 
chacma may depend the existence of itself and the whole party. A 
long rope is now tied to the baboon’s collar, and it is suffered to run 
about wherever it chooses, the rope being merely used as a means to 
prevent the animal from getting out of sight. The baboon now 
assumes the leadership of the band, and becomes the most important 
personage of the party. First it runs forward a little, then stops, 
gets on its hind feet, and sniffs up the air, especially taking care of 
the wind and its direction. It will then, perhaps, change the direc- 
tion of its course, and after running for some distance take another 
observation. Presently it will spy out a blade of grass, or similar 
object, pluck it up, turn it on all sides, smell it, and then go forward 
again. And thus the animal proceeds until it leads the party to 
water, guided by some mysterious instinct, which appears to be 
totally independent of reasoning, and which loses its power in pro- 
portion as reason gains dominion.—Voutledge’s Illustrated Natural 
History, by Wood. 

FLaAx Manvuracrcres.—In 1841 there were only forty flax 
factories in Ireland, with 250,000 spindles; and within the next 
twelve years the number had been increased to eighty-four, and the 
machinery to 550,000 spindles. In the spinning of yarn by 
machinery Lreland does an immense business, the quantity thrown 
otf the spindles being nearly equal to the production of all 
the mills on each side of the Tweed. In round numbers there are 
600,000 spindles engaged in the production of linen yarn; 
England having 370,000 spindles and Scotland 330,000 spindles. 
France and Belgium together own about the same extent 
of mechanical power as Ireland; while Russia, Austria, Spain, 
and Holland have only 150,000 spindles amongst them. We see, 
therefore, that the direct interest of Ireland, in full supplies of raw 
material for the production of linen yarn, exceeds that of any other 
nation in Europe. It was only in the course of the last six years 
that the principle of steam-power had been effectually applied to the 
linen loom; and now the style of work produced by those machines 
is quite equal to the best quality woven by hand. These new instru- 
ments of power, in the hands of skilled artisans, promise to give that 
impetus to the linen trade which has long been enjoyed by the other 
textiles. The only element of success yet wanting is that of full 
supplies of the flax fibre.—Glasgow Mercantile Advertiser. 
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Grants of Provisional Protection for Six Months. 

790. WALTER Brows, Bolton-le-Moors, Lancashire, ‘‘ Improvements in 
manufacturing clog soles, and in the machinery employed therein.”—pPe¢j. 
tion recorded 30th March, 1859. 

834. Tuomas Wiliams, Aberdaron, Caernarvonshire, and Joun Horson 
FULLER, Hatton-garden, London, “ Improvements in screw stocks and 
dies.” — Petition recorded 2nd April, 1859. 

838. CHARLES FrLTON KIRKMAN, Argyll-street, Regent-street, London 
‘‘Improvements in the manufacture of cocoa-nut fibre, yarn, and mat- 
ting.” — Petition recorded 4th April, 1859, 

848, ANDREW SHANKS, Robert-street, Adelphi, Westminster, ‘ Certain im- 
provements in machinery for forging and stamping metals.” 

856. Tuomas Scorr, Dundee, Forfarshire, N.B., ‘‘ Improvements in pre- 
paring, treating, or manufacturing fibrous materials, and in the apparatus 
employed therein.” — Petitions recorded 5th April, 1859. 

886. THomas Spencer, Euston-road, Euston-square, London, ‘* Improve- 
ments in the economical treatment of refuse or waste matter containing 
sulphur.” —Petition vecorded 9th April, 1859. 

898. BeNJaMIN Baven, Bradford-street, Birmingham, Warwickshire, 
“Certain improved arrangements for working fly presses by steam, 
water, or other power.” 

900. WILLIAM ScHorigLp, Thomas-street, Stamford-street, Blackfriars-road 
London, “ An improved effervescing lemonade.” —Petitions recorded 11th 
April, 1859. 

926. Richarp CoLeMAN, Chelmsford, Essex, ‘‘ Improvements in agricultural 
implements.” 

930, JOHN AMBROSE Corry, Providence-row, Finsbury, London, ‘‘ Improve- 
ments in apparatus for heating liquids.”—Petitivns vecorded 13th April, 
859. 





934, JoHN GILLETT, Upper Brailes, Warwickshire, ‘An improved mill used 
for grinding, crushing, and reducing bones and other mineral and 
vegetable substances.” 

936. ‘Ttiomas Birp, Manchester, Lancashire, ‘‘ Improvements in the appli- 
cation and use of a certain natural product or products in the manufacture 
of pickers for looms, drawing rollers for spinning machinery, cop tubes, 
and for steps and bushes generally where lubrication is required.” 

938. JoszpH Beattix, Lawn-place, South Lambeth, Surrey, “ Improvements 
in the means of preventing locomotive engines and carriages in motion 
on railways leaving or running off the rails.” 

940, WiLLIaM BARNES and SAMUEL PicKERING, Brick-lane, Spitalfields, 
London, and Joun Rorerts, William-street, Limehouse, Middlesex, “ Im- 
provements in retarding and stopping railway locomotives and trains,” 

942. WILLIAM SINNOCK, Brompton, Kent, “ Improvements in submarine 
and subterranean electric telegraph cables, and in machinery for the 
manufacture thereof.” 

944. LinpLey Joun Higuam, Edmund-place, London, “ Improvements in 
billiard tables.”—Detitions recorded 14th April, 1859. 

948. Joun CuarpmMan, Wolverhampton, Staffordshire, “An improvement or 
improvements in the manufacture of angle iron.” 

950. Robert Boot, Hill-street, Surrey, “‘ Improvements in treating sheep 
or other pelts, so as to give them the appearance of rough calf,”—Petitions 
recorded 15th April, 1+59. 

952. Henry Barrow, Birmingham, Warwickshire, ‘‘A new or improved 
fastening for fastening trunks, boxes, and articles of dress, and for such 
other purposes as the same is or may be applicable to.” 

954. Joun Guascow and SamvuEL Hanp, Manchester, Lancashire, ‘* An im- 
proved variable circular motion applicable to slotting, shaping, and 
planing machines, or similar purposes.” 

956, WILLIAM CLakK, Chancery-lane, London, “ Improvements in apparatus 
for separating metals from their ores and other matters.”—A communi- 
cation from Henri Frangois Toussaint and Louis Napoleon Langlois, Paris. 

958. Joun HAMILTON, Exchange-square, Glasgow, Lanarkshire, N.B., “ Im- 
provements in apparatus for regulating prime-movers driven by water.” 

960. Henry Harrison, Blackburn, Lancashire, ** Certain improvements in 
looms for weaving.” 

962. Henry Hussry VIVIAN, Swansea, Glamorganshire, ‘‘ Improvements in 
smelting copper.” 

964. GkorGE Bisuop Cornisu, New York, U.S., ‘‘ Improvements applicable 
to fog-horns,” 

966. Joun Movie, Seabright-place, Hackney-road, London, “‘ A new com- 

‘ pound liquid for illuminating purposes.”—/etitions recorded 16th April, 

biss9, 

968. Rosert Warry, Chatham, ‘“ Improvements in breech-loading ordnance 
and its}projectiles,” 

970. GeorGE PorTER, London, “‘ Improvements in valves or cocks.” 

972. JosEPH StaMAN, Linslade, Buckinghamshire, ‘‘ Improvements in 

agricultural implements for working or cultivating the soil.” 

974. JoHunN CRAWFORD WILson, Wood-street, London, “fA reversible shawl 














PH Morton and Henry Suaw Morton, Sheffield, Yorkshire, “ Im- 
provements in hearth-plates or ash-pans.” 

980. George CoLLER, Harlow, Essex, *‘ An improved mowing machine.” 

982. WILLIAM Parsons, Pontar-Tawe, near Swansea, Glamorganshire, ‘‘ Im- 
provements in preparing sheet iron and other metal sheets for japanners 
and other uses.”—Petitions recorded 18th April, 1859. 

986. Cuxistoruer Batty, Manchester, Lancashire, ‘‘ An improved means or 
apparatus for effecting instantaneous communication on railways between 
passengers and officials.” 

990. Joun WILLIAM MatruEews, High-street, Poplar, Middlesex, ‘‘ An im- 
provement in the manufacture of hats and other coverings for the head.” 
— Petitions recorded 19th April, 1859. 

Quin Beck, Belfast, Antrim, “ Improvements in stoves.”—A communi- 
cation from James Cherry, Vermont, U.S. 

994. Joux Morris Jounson and Epmunp Jonnson, Castle-street, Holborn, 
London, ‘* Improvements in the production of ornamental surfaces suit- 
able for advertisement tablets, plates for shop fronts, and for other uses.” 

996. Henry Rawson, Leicester, ** Improvements in machinery for combing 
wool and other fibres,”— Petitions recorded 20th April, 1859. 

1000. Epwakp Cottam, Pimlico, Middlesex, “‘ Improvements in apparatus 
employed for cutting or sawing metals and other substances.” 

1002. James Napier, Patrick, near Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in producing figures or representations upon glass.” 

1004. Joun Davies, Tetbury, Gloucestershire, ‘‘ A new or improved apparatus 
for wringing door bells, and a bolt to be used with the same apparatus, 
and for other purposes to which the said bolt is or may be applicable.” 

1006. RICHARD ARCHIBALD Broomay, Fleet-street, London, ‘* Improvements 
in knitting frames.”—A communication from Madame Henriette Louise 
Armande Hammerlin, Paris. 

1008. Epwarxp CLARK, New York, U.S., “‘Improvements in sewing ma- 
chinery.”—A communication from Isaac Merritt Singer, New York. J 
1010. Tuomas SKAVILLE Truss, Darlington, Durham, ‘ Improvements in 
the construction of pipes, and in the mode of joining the same.”—/etitions 

recorded 21st April, 1859. 

1014. CHARLOTTE MANSEL, Plymouth, Devonshire, “ A folding trayelling 
case.” 

1016. Jon ARMSTRONG, Sunderland, Durham, ‘“ Improvements in drying 
and preserving timber.” i 

1018. Joun ANneus, Glasgow, Lanarkshire, N.B., “ Improvements in 
























saddles.” 
1020. PieRRE Leonanp Marc Desai, Paris, ‘ Improved means for trans- 
mitting motive power to ships’ pumps, and other arrangements by which 
the displacement of fluids is effectuated.” 
1022. PreRRE LEONARD Marc Depaty, Paris 
subservient for producing motive power. : 
1024. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ An improve- 
ment in the manufacture of woollen cloth.”—A communication from 
Louis Victor Lemaignen, Liseux, France. 
1026. Wiutam Moxon, Parliament-street, Westminster, and JosEPH JEFFREY 
BeNNETr?r, Homer-terrace, Victoria-park, Middlesex, ‘‘ Improved apparatus 
for raising or lifting and lowering heavy bodies,”— Jetitions recorded 23rd 


“Improvements in making heat 








April, 1859. 

1028. WILLIAM STEVENSON, Johnstone, Renfrewshire, N.B., ‘‘ Improvements 
in spinning, doubling, and manufacturing cotton and other fibrous 
materials,” , 

1030, James Hieeix, Manchester, Lancashire, “‘ Improvements in treating 
madder, and plants of the same family, and preparations therefrom. 

1032. Joun OwEN and HinpLE DuckwortH, Blackburn, Lancashire, “ Im- 
provements in machinery or apparatus for leasing yarns.” i a 

1034. Tuomas BucknaM, Gloucester, “* An improvement in railway switches. 

1036, AveusTcS WILLIAM GaADESDEN, Leman-street, Goodman’s-fields, 
London, ** Improvements in producing solutions of sugar.” 

1038. Wittiam Epwarp Newrox, Chancery-lane, London, ‘ Improvements 
in sewing machines.”—A communication from Robert Halsted Morford 
and Anthony Denton Morford, New York, U.S. 

1040. WinuiaM Warne, Joun Americus FANsHAWE, JAMES ARCHIBALD 
Jaques, and Tuomas Gavrin, Tottenham, Middlesex, * Improved com- 
pounds applicable for packing the joints of steam or other pipes, which 
compounds are also applicable for packing or lining parts of machinery in 
general, or parts of ships, bridges, tanks, or railways.”—/eitions reco 
85th April, 1859. 

1042. Tuomas Hout, Lower-place, Rochdale, Lancashire, and JoHN BROWN, 
Oxford-street, Well-field, Rochdale, Lancashire, “Improvements in 
apparatus, or an improved apparatus, for heating water for the supply of 
steam-boilers, which improvements or apparatus are also applica le in 
some cases for the prevention of incrustation in steam-boilers. 

1046. RoBERT Matix, Birkenhead, Cheshire, ‘‘ Improvements in wheels for 
carriages,” 
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1048. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “* Improvements 
jn vulcanising and colouring caoutchouc, and in the preparation of 


caoutchouc paints and colours.”—A communication from Theophile 


lien Laballe, Paris. : é ; 
ose "JOHN HENRY Jounson, Lincoln’s-inn-fields, London, “ Improv ements 
: r > 5 5 a) 
in machinery or apparatus for combing wool and other fibrous substances 
—A communication from Cullen Whipple, Prov idence, Rhode Island, UL 
—Peitions recorded 26th April, 1859. : 

1052. JEAN MARIE CIROUX, Brussels, Belgium, ‘‘ Improvements in Jamp- 
glasses and shades, applicable to gas-burners, light-houses, and railway- 
signals.” 7 

1054, JosEru Hypbs, See near Mottram, 
provements in steam-boilers. 5 ‘ . 

1058. Rosert JaMES Laine, Haggerstone, Middlesex, “Improvements in 
wet gas-meter: : ‘ - 

1060. JAMES Ho.royp, Leeds, Yorkshire, ‘* Improvements in machinery used 
for finishing woollen and other cloths.” ; 

THoMAS TASSELL GRANT, Chester-terrace, Regent’s-park, London, 








Cheshire, ‘‘ Certain im- 








1062. - L : 3 - . yes 
“Improvements in ships’ cooking apparatus. —Petitions recorded 2th 
April, 1859. 


1066. RicuaRD Jonks, New Kent-road, Surrey, * An improv ed safety -lamp.” 
1068. Nicouas Linortg, Boulevard St. Martin, Paris, ** A steam-brake for 
mines, which may also be worked by hand. M tone q 
1072. Joun Wueat, Hinckley, Leicestershire, ** Certain improvements in 

drilling-machines employed for agricultural purposes. : 

1074. ARTHUR Boye, Birmingham, Warwickshire, ** Improvements in the 
manufacture of certain parts of umbrellas and parasols.” —Petitious re 
gsth April, 1859. ’ - hl < 

1078. Henry Bossuarp, Paris, “An improved mechanism for obtaining 
and imparting motive power.” 2 d ; 

1030, SimoN DE CazENAVE, Regent-street, London, » (An improved lubri- 
cating compound.” —Petitions recorded 29th April, 1859. 
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10n. 
1158. Joze Luis, Welbeck-street, Cavendish-square, London, “‘ A self-regu- 
lating horse machine.”—A communication from P. Isaac Garin, Rue 
Mogador, Paris.—Deposited and recorded 9th May, 1859. 





1161. GeorGe Gipson Bt , New Oxford-street, London, “An improved 
contrivance for carrying cartridges and to facilitate using them.”— 
Deposited and recorded 9th Muy, 1859. 








Patents on which the Stamp Duty of £50 has been Paid. 
1105. RicHarD ARCHIBALD BRooMaN, Fleet-street, London.—A communi- 
cation. —Dated 10th May, 1856. w 
1124. Hiram Tucker, Massachusetts, U.S —Dated 13th May, 1856. , 
39. WILLIAM HENDERSON, Dunkeld, Perthshire, N.B.—Dated 16th May, 





1955, Cuanies Cowper, Southampton-buildings, Chancery-lane, London.— 
‘A communication.—Dated 26th May, 1856. 
1206. EXANDER ALLAN, Perth, N.B., 
Cheshire.—Dated 21st May, 1856. . : 
1246, RoperT ADAM WnayTLaw and ALEXANDER MITCHELL, jun., Glasgow, 
Lanarkshire, N.B.—Dated 24th May, i. ie: 
1270. Leuven D. OW Southampton-street, London.—A communication, 
—Dated 28th May, 1856. aah! ’ ; , 
1185. Jouxn WinkEes and TuoMAS WILKEs, Birmingham, Warwickshire.— 
Dated 19th May 
1201, ALEXANDRE 
Dated 2ist May, 1856. : . 
, Camden-town, Middlesex.— Dated 18th April, 1856. 
Ricuarp Kyieut, Foster-lane, London.—Dated 17th May, 1856 
138. Urtan Scorr, Camden-town, Middlesex.—Dated 14th May, 1856, 
1150. JAMES Leck and ALEXANDER MILLER, Glasgow, Lanarkshire, N.B.— 
Dated 15th May, 1856. i 
1152, Hucu Greaves, New Palace-yard, Westminster.—Dated 15th May, 





and Tuomas Hunt, Crewe, 
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:, South-street, Finsbury, Lendon.— 



















1856. , : » 
1254. Witi1am Hutse, Birmingham, Warwickshire,—Dated 26th May, 1856. 





Notices to Proceed. 
as RENTON, and WILLIAM Biss, Leeds, Yorkshire, 


29. WiLLIAM RENTON, THO : ; t Leed 
g the nap or pile of textile fabrics.” —/etition re- 


“‘ Improvements in raisin 
corded 3rd January, 1859. ; 

36. CUARLES DE Forest, Leicester-square, London, ‘‘ An improvement in 
the manufacture of springs for carriages and other uses.”—A communi- 
cation from Charles Goodyear, jun., New York, U.S.—/etition recorded 
4th January, 1859. é : 

47. WinutiaAM RENTON, THOMAS RENTON, and WILLIAM BIN Leeds, York- 
shire, ‘‘ Improvements in finishing woollen and other fabrics.” : 

48. JouN ASPINALL, Great Tower-street, London, *‘ Improvements in ma- 
chines for the manufacture of bolts, rivets, and spikes.” —Petitions recorded 
6th January, 1859. 

54. JEAN JOSEP FIORENCE, 


~ 











Paris, ‘‘ Improvements in reels or spooling- 

wheels.” —Petition recorded 7th January, 1859. 

67. Witutam Cuark, Chancery-lane, London, “Improvements in purifying 
natural phosphates of lime.”—A communication from Emile Constant 
Martin, Paris. ’ 

69. Joun Tuomas Forster, Holland-road, Kensington, Middlesex, ‘* Improve- 
ments in bed-berths, applicable for bunks, hammocks, cots, and other 
fixed and moveable sleeping places.” 

70. Winu1am Epwarp NEwrTon, Chancery 
steam engines and steam generator 
Arnier, Marseilles, France.—Petitions 7 

Ropert Dawson CLEGG, Manchester, 

gnalling apparatus.” 

78. Tuomas Harris Toms, Staining-lane, London, ‘The employment of 
certain materials for the production of raised ornamental figures or devices 
upon textile fabrics.”—Petitions recorded lth January, 1859. 

79. Eugenio AGNENI, Devonshire-street, Quecn’s-square, _Bloonisbury, 
London, “ Increasing particularly the effect of decorative pictures, land- 
scapes, drawings, and prints, through looking-glasses,” a 

81. Joun Brers, jun., Rochester-road, Kentish-town, Middlesex, ‘‘ Self- 
acting carriage wheel brake.” ; 

84, Davip Epwarp Huenes, Northampton-square, Middlesex, ‘‘ An improved 
mode of insulating electrical conducting wires.” 

85. BERNARD JoSEPH RUBENSTEIN, London, ** Improvements in dentistry.” 

$7. CHARLES WILLIAM SieMENS, John-street, Adelphi, London, ** Improve 
ments in supports for electric te aphic line wires, and in tools or 
apparatus to be used in the construction of such supports, part of which 
improvements are applicable to the joining of pipes and other articles. 

§9. Niconas Procter Buren, Sheerness, Kent, ** Improvements in steam 
engines.”—Petitions recorded 11th January, 1859. 

96. Samuen CANNING and Henry Cuirrorp, Leadenhall-street, London, ‘ Im- 
provements in machinery for paying-out and for recovering or picking up 
submarine telegraph ropes, cables, or chains.” f 

97. Tuomas ELWELL, Paris, “‘ Improvements in governors for steam engines 

and other motive power engines.” ; - 
WinuiAM M‘NavGut, Manchester, Lancashire, and WILLIAM M‘Naveut, 

Rochdale, Lancashire, ‘‘ Improvements in steam engines and in apparatus 

sonnected therewith.” i 

CHARLES BesLay, Rue Saint Sebastien, Paris, “‘ hmprovements in coat- 
ing or covering iron or steel with tin, zinc, or lead, or alloys of those 
metals, by electrial deposit.” — Petitions recorded 12th January, 1859, 

108. Henry CritcuLey and SoLomon Euston, Bury, Lancashire, *‘ Certain 
improvements in pistons for steam engines or other purposes.” 

112. DanteL LANCASTER Banks, Kennington, Surrey, ‘‘ A method of con- 
structing a travelling suspension rail or roadway, applicable among other 
uses as a bridge and lifting agent.” 

118. Tuomas Hereert and Epwarp WHITAKER, 
ments in the manufacture of warp lace.”—Petitions recorde 
1859. 

29. WinuiaM Hexry Epwarp M‘Kyiaut, Lydiard House, near Swindon, 
Wiltshire, ‘‘ An upright-celled boiler, applicable to al! heating purposes, 








lane, London, ‘‘ Improvements in 
A communication from Louis 
orded Sth January, 1859. 

Lancashire, *‘ Improvements in 



































Nottingham, “ Improve- 


13th Janvary, 





251. Epwarp THomas Hvuenss, Chancery-lane, London, “ Improvements in 
the manufacture of biscuits.”.—A communication from Messrs. Pascal and 
Sirben, Toulouse, Haute Garonne, France.—Petition recorded 27th January, 
1859. 

262. Henry Watson, High Bridge Works, Newcastle-on-Tyne, Northum- 
berland, ‘‘ Improvements in the manufacture of knotter-plates used in the 
manufacture of paper.”— Petition recorded 28th January, 1859. 

265. Josian Lane, Westbromwich, Staffordshire, “‘ New or improved ma- 
chinery for the manufacture of screws and for tapping nuts for screws.” 

269. Henry GrisseLL, Regent’s Canal Ironworks, Eagle Wharf-road, 
Middlesex, ‘* Improvements in machinery for moving ships and vessels on 
slips or inclined ways.”—/etitions recorded 29th January, 1859. 

367. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in fire-arms.”—A communication from William H. Bell, Washington, 
Columbia, U.S.—/etition recorded 9th February, 1859. 

ALFRED Vincent Newton, Chancery-lane, London, *‘ An improvement 

in the construction of brushes.”"—A communication from Ira W, Shaler, 

U.S.—Petition recorded 16th F 1859. 

757. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements in 

”— A communication from Francis H. Bell, Washington, 








- 



















wruary, 





fire-arms. 
Columbia, U.S.— Petition recorded 25th March, 1859 

845. Davin Bain Wuitr, Newcastle-on-Tyne, Northumberland, ‘* Improve 
ments in arranging ships and other pumps.”—P¢tition recorded 4th April, 
1859. 

901. James ANDERSON, Liverpool, Lancashire, ‘‘ Improvements in the con- 
struction of the furnaces of bakers’ ovens for the purpose of consuming 
smoke, which improvements are also applicable to the consumption of 
smoke in other furnaces.”— Petition recorded th 4 1, 1859. 

970. GroxGe Porter, London, *‘ Improvements in valves or cocks,”—/«ti- 
tion recorded 18th April, 1859. 

996. Henry Rawson, Leicester, ‘‘ Improvements in machinery for combing 
wool and other fibres.” —Petition recorded 20th April, 18.9. 

1003. JouNn ALIson, Hainault Forest, Essex, *‘ An improved instrument for 
extirpating thistles, docks, and other deep-rooted weeds.”— 
corded 2lst April, ’ 

1016. Joun AkMsTRoNG, Sunderland, Durham, “ Improvements in drying 
and preserving timber.” 

1018. Joun Anaus, Glasgow, Lanarkshire, N.B., “‘ Improvements in saddles.” 
— Petitions recorded 2rd April, 1859. 

1040. WILLIAM WARNE, JoNN AMERICUS FANSHAWE, JAMES ARCHIBALD 
Jaques, and Thomas Garin, Tottenham, Middlesex, ‘* Improved com- 
pounds applicable for packing the joints of steam or other pipes, which 
compounds are also applicable for packing or lining parts of machinery in 

neral, or parts of ships, bridges, tanks, or railways.”—J/etition re ed 

ith April, 1859. 

1042, Tuomas Hott, Lower-place, Rochdale, Lancashire, and Joun Browy, 
Oxford-street, Well-field, Lancashire, ‘‘ Improvements in apparatus, or an 
improved apparatus, for heating water for the supply of steam-boilers, 
which improvements or apparatus are also applicable in some cases fo. 
the prevention of incrustation in steam-boilers.”—Petition recorded 26th 
April, 1859. 

1058. Ronert JAMES Laine, Haggerstone, Middlesex, *‘ Improvements in 
wet gas-meters,’ ition recorded 27th April, 1859. 

1074. AnTHUR BoyLe, Birmingham, Warwickshire, ‘‘ Improvements in the 
manufacture of certain parts of umbrellas and parasols."— 
23th April, 1859. a 
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Petition recorded 


And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Guzette (and of the 
Journal) in which this notice is issued. 





List of Specifications published during the week ending 
13th May, 1859. 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
aud postage. Sums exceeding must be remitted by Post-oflice order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Ufice of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2407. J. Evans, Nine Blas, “ Lubricating the slide valves and pistons of steai 
engines, and in apparatus for this purpose.” —Dated 28th October, 1858. 

This invention consists in supplying lubricating matter to the face on 
which the valve works, and also to the interior of the cylinder, by mounting 
a lubricating cup on the casing of the slide valve, so that the lubricating 
matter may pass direct to the valve, and also with the steam into the interior 
of the cylinder. In constructing lubricating cups suitable for this purpose, 
in place of making them, as heretofore, with two taps or cocks below the 
cup for receiving the lubricating matter, the inventor employs one tap or 
cock only, and in lieu of the other he furnishes the cup with a cover, by 
which, when the lubricating matter has been put into the cup, the mouth of 
the cup is closed, and it is rendered steam-tight. The cover may cither 
»w into the mouth of the cup or be otherwise fixed.—Not proceeded with. 
1. R. A. BroomMan, Fleet-street, London, ‘* Motive power.”—A communica- 

tion. —Dated 29th October, 1858. 

This invention is stated to consist in obtaining motive power to propel 
vessels in the water, and engines and carriages on land, by the employment 
of steam to act upon water, or the liquid contained in a vessel divided into 
two compartments, and fitted with curved pipes or vanes, through which 
the liquid is alternately driven from one compartment into the other in such 
manner as to obtain a reactive effect at or near the mouths of the curved 
pipes. Valves are used for regulating the admission and exit of the fluids, 
worked by floats rising and falling with the liquid. —Not proceeded with. 
2458. J. Fower, jun., R. Burton, av? D. Greie, Cornhill, 

motive power to actuate ploughs and other agricultural implements 
Dated 3rd November, 1858. 

This invention consists in so arranging the ropes by which the implement 
is hauled to and fro over the land, that when the implement arrives at the 
headland at the end of each traverse over the land it may be turned round, 
either entirely or partially, by the action of the traction rope. If it be 
desired to turn the implement entirely in this manner, the end of the traction 
rope is attached near one of the hinder corners of the implement, and is led 
round the back of the implement, and along one of its sides to a clutch in 
front, by which it is held while the implement is doing its work, When it 
is desired to turn at the end of the traverse, the traction rope is released 
from the clutch, and it then, in unwinding itself from the implement, turns 
it half round, so as to reverse its position ready for the next traverse over 
the land; at the same time it winds the return rope partially round the 
implement, and when this is made fast in the clutch it is ready to become 
the traction rope. 

R. Napier, Glasgow, “‘ Motive power.”—Dated 4th No 1858. 
ention consists in the heating of the steam or other vapour or gas 
after it has been generated or obtained, by subjecting it to the heating 
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by hot-water or other fluid.’ 

131. Danie. Lancaster Banks, Kennington-row, Kennington-park, Surrey, 
‘Improvements in the method of constructing a travelling suspension 
rail or roadway to be used for the cultivation of land.”— Petitions recorded 
1ith January, 1859. , 

139. PIERRE AMABLE DE SAINT SIMON Sicarp, Paris, “ An improved process 
and apparatus for converting cast iron into steel.” 

142. Epwarv Brooks, Edward-street, Dorset-square, Middlesex, “ Improve- 
ments in locks.” — Petitions recorded 17th January, 1859. 











167. Joux Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Certain improve- 
ments in the manufacture or production of lasts, boot-trees, and clogs, 
and in the machinery and apparatus employed in the production of such 


articles."—A communication from Jules Mathieu, Paris.—/etition recorded 
19th January, 1859. 

182. Henry Sagar, and ALEXANDER Scuvttz, Broughton, near Manchester, 
Lancashire, ‘‘ Improvements in producing pink shades on cotton fabrics 
or varns.”"—Petition recorded 20th January, 1859. 

183. Tuomas RicHarDsoN, New Bridge-street, Newcastle-on-Tyne, Northum 
berland, ‘‘ Improvements in the manufacture of manure.”—/'efition 
corded 21st January, 1859. 

201. Davip Mosguky, Chapel-field Works, Ardwick, Manchester, Lancashire, 
“Improvements in the manufacture of india-rubber thread.” — Petition re- 
corded 22nd January, 1859. 

217. ARTHUR WARNER, Threadneedle-street, London, and WiLtiamM Toorn, 
Sumner-street, Southwark, Surrey, ‘‘ Improvements in the manufacture of 
on and gases for such and other uses.”—Petition recorded 24th January, | 








re- 


action of pipes or other passages through which currents of hot liquid are 
made to circulate.—Not proceeded with, 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ¥C. 

5 C. Pertey, New York, “‘ Disconnecting boats from the duvit block 

effecting other like objects." —Dated lst November, 185 
The nature of this invention consists in a block or its equivalent attached 

to the article itself, or to the rope or chain which sustains or regulates the 
movement of the boat or other article, the same being provided with a lug 
that receives a link to sustain the article, and the said block or its equiva- 
lent is provided with a drop so fitted that the link is retained in the said 
block, so that when the said drop is raised by a very slight pull the parts 
will be effectually and instantly disconnected, thus providing a means by 
which the officer in charge can disconnect a boat at the right instant to 
prevent swamping. or a sail can be dropped or any other weight that is 
raised or controlled by a chain or rope can be disconnected at the right time 
and with great facility. 

A. F. Mennons, Paris, “‘ Railway brakes 

Dated 2nd November, 1858, 
The patentee claims the general construction and arrangement of a rail- 

way brake, the action of which is based on the simultaneous action o 


243. and 








'—A comnvnication.— 
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pressure to each plane surface of the wheel, which pressure is effected by 

couples of parallel plates or other analogous apparatus, 

one, &. C. Smitu, Birmingham, “ Buoy or wreck intelligencer.”"—Dated 2nd 
November, 1858. F 

The patentee describes a buoy or wreck intelligencer constructed of a 
hollow sphere or other shaped vessel of copper or other material, which 
said vessel may either separate in two parts, or have an opening in the 
upper part, the said opening being closed by a lid, the said buoy being 
surmounted by a reflecting sphere or reflecting planes, or both, and so 
loaded that in floating that part of the said buoy carrying the reflecting 
surfaces shall always be preserved uppermost. ; 

2443, J. Lancaster, Belfast, “ Driving and curbing horses."—Daied 2nd 
ovember, 1858. 

This invention consists of machinery fixed to the footboard of carriages 
and other vehicles for the purpose of holding the reins, and, when pulled 
tight, permanently keeping them so as required.—Not proceeded with. 

2447. J. Sampson, J. Maction, and J. BARTHOLOMEW, Sheffield, “ Railway 
carriage brakes.”—Dated 2nd November, 1858. 

This invention consists in placing beneath the end of every carriage an 
horizontal steam cylinder with outiet at its upper end. This outlet com- 
municates with a pipe running the entire length of the carriages, the con- 
necting pipes between each carriage being made of any known elastic or 
pliable material. The piston rod is jointed to a connecting link, which is 
also jointed to the end of a bell-crank lever ; this lever actuates the brake 
blocks. When the brakes are required to be put in action the driver has 
but to turn on the steam, when it will enter all the cylinders about the 
same time, driving the pistons back, by which means the brakes are applied 
to every carriage simultaneously. The train having come to a standstill, 
the guard can then blow off the steam by a cock at the outlet pipe, and 
—_ the carriages to take a backward motion if necessary.—Not p 
with, 








Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2429. G. Davies, Serle-street, Lincoln's-inn, “* Machine ry for weaving velvets 

and other piled fabric Dated ist November, 1858. 

These improvements relate principally to looms driven by steam or other 
power for weaving two pieces of velvet or other piled fabric face to faco 
at one operation, the said pieces being connected together by means of the 
pile threads, upon severing which two separate and distinct pieces of piled 
fabric are produced, The invention consists, Firstly, of a peculiar combination 
of ten cams for working the healds or harness and the pile cutter in looms 
for weaving such double piled fabrics, The Second part of the invention 
relates to the mechanism for “‘ letting-off” the pile warp at the proper speed 
for forming the double piled fabric, which is constructed as follows :— Jpon 
the lower or cam shaft of the loom is a spur pinion, engaged with a similar 
wheel, the axis of which carries a friction plate, or the side of the wheel 
itself forms a friction plate ; and in contact therewith isa convex friction 
pulley, mounted upon an inclined shaft, one end of which carries a worm in 
gear with a worm-wheel fixed upon the axis of the roller, covered with cloth 
or other suitable material, upon the surface of which rests the circum- 
ference of the pile warp beam, which is consequently unwound or let off by 
friction of contact, The other end of the same shaft may also be furnished 
with a worm, or worms actuating worm-wheels in connection with rollers, by 
separating and taking up the two pieces of piled fabric after the pile has 
been severed. In another modification this shaft is driven from the cam 
shaft by means of a worm-wheel and worm instead of a friction plate and 
roller, and effects the letting off of the tie or back warp and the taking up 
of the cloth simultaneously. This letting off and taking up arrangement 
or combination is also applicable to other looms, The Third part of the 
invention relates to the pile warp, lease rods, or mechanism me distend- 
ing and raising and depressing the pile warp as required, An axis above 
the loom carries two arms, which are connected to the pile warp lease rods 
by elastic or spring rods or wires ; and another cam on this axis is connected 
to the lever, actuated by the pile warp cam. The Fourth part of the inven- 
tion relates to the knife for cutting or severing the pile, and to the appa- 
ratus for sharpening the same. The pile-cutting knife or blade is mounted 
upon a carriage working in a transverse slide, and is drawn backwards and 
forwards by means of cords actuated by levers in connection with the cam 
before mentioned. For sharpening the under side of the cutter a series of 
small stones is mounted upon rods and pressed upwards by springs, being 
controlled and prevented from rising too high by means of screws. A 
somewhat similar apparatus is cmployed for sharpening the upper side or 
edge of the knife, the principal difference being that in this instance the 
springs press the stones downwards. The Fifth part of this invention re- 
lates to apparatus for throwing the taking-up motion out of gear when it 
is nec ry to let back the pieces of fabric. Upon the axis of the taking- 
up ratchet is a curved arm, which is acted upon by a spring lever so as to 
throw the said ratchet out of the teeth of the taking-up ratchet-wheel 
when required. The Sixth part of tue invention applies to the temple, 
which consists of a blade at each end of a red, round which the weft 
threads pass, and which slides in a fixed piece, being regulated by a screw 
so as to give the requisite amount of transverse tension to the fabric as it 
is woven. 





—A communication, 















2450. S. Borrominy, Bradford, York, ‘* Manufacture of moveens and other 
Sabrics of a similar character.”—Dated 3rd Nove mber, 1858. 

These improvements consist in the employment in the manufacture of 
moreens of weft composed of hemp, flax, linen, or other similar vegetable 
fibre, excepting cotton, in place of weft composed of wool, alpaca, and 
mohair, or wool, alpaca, and mohair, combined with a thread of cotton, as 
now inuse, The improvements also retate to the use of weft composed partly 
of wool and partly of hemp, flax, linen, or other similar vegetable fibre, ex- 
cepting cotton, ‘The improvements also relate to the employment of linen, 
flax, or hemp, as weft threads, in conjunction with worsted warp, in the 
production of other fabrics wherein worsted wefts have hitherto been used, 





Ciass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Sc. 
2462. C. F. Vasseror, Essexr-street, Strand, “ Driving machinery applicable 
Jor thrashing grain and other agricultural purposes.” i 
-Dated 4th November, 1858 

This machinery consists, Firstly, of a foundation plate of cast iron fixed 
upon a wooden frame, midly, of a large toothed wheel the teeth of 
which are in its inner periphery. Upon this wheel are fixed the poles or 
shafts by which the horse or other motive power is applied. Thirdly, of a 
pinion gearing with the main wheel abovenamed. This pinion is cast of 
one piece with a toothed wheel to which it gives motion. This toothed 
wheel gears with a pinion placed upon a vertical axle passing through the 
centre of the foundation plate. A bevel wheel is placed at the lower end of 
the said vertical axle, which ars with a pinion fixed upon a horizontal 
shaft, upon which is a rigger connected by means of an endless band to a 
small pulley placed upon the shaft of the thrashing cylinders or other 
machinery to be driven.—Not proceeded with, 

2498. W. Samiti, Little Woolstone, Buckingham, “ Apparatus for supporting 
the hauling ropes when hauling ploughs and other agricultural implements 
by steam power.” —Dated 8th November, 1858. 

The patentee employs pulleys placed at intervals as heretofore, and these 
pulleys he mounts on frames so constructed as to be capable of being put 
together on the ground, and of being taken to pieces so as to pack away 
into a small space when out of use. Each frame consists of two short planks 
or base plates, having sockets formed in them to receive moveable standards, 
through the upper ends of which standards a bolt (having a head at one 
end and a screw nut at the other) passes so as to connect the standards, and 
between the twoa pulley is mounted on the bolt, which serves as an axis 
for the pulley, and is sufficiently long to allow it to traversv a distance so as 
to adjust its position to that of the rope, 


—A communication. 

















2503. J. 8. Dawes, Smethwick, Birminghim, “ Machine to be used for culti- 
vating land, method of actuating the said machine, and other machines 





uved sor like operations 





—Dated ith November, 1858. 

This machine consists of a series of teeth, tines, forks, prongs, cutting 
blades, or diggers, supported upon frames, the said frames being carried by 
cranked axles, by the motion of which, as the machine is drawn over the 
land, the said teeth, tines, prongs, or cutters are made to enter and rise 
again from the land by a nearly cycloidal motion ; Secondly, this agricultural 
machine (and other agricultural machines) is to be actuated by means of 
condensed air, the condensation of which is effected in convenient reservoirs 
filled at any suitable source of power, the same being transferred as required 
to the agricultural machine to be actuated. 


Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
A. H. Denny, Kentish-town, “‘ Breakwaters or wave-screens.”—Dated 8th 
November, 1858, 

This invention consists in constructing breakwaters of a number or series 
of open tubes or tunnels of a length considerably exceeding their diameter, 
or the height or breadth of their waterway, disposed in layers, and laid hori- 
zontally, or as nearly so as may be convenient or requisite, and placed in 
such a position that they shall present a very inconsiderable facia) resistance 
to the direct action of the waves as compared with the mass of the structure, 
and at the same time shall counteract to any required extent as well the 
undulatory or oscillatory motion of the waves, as also their breaking or 
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May 20, 1859, 








percussive force, by causing them to pass through such tubes or tunnels ; 

always observing that the greater the diameter or the height and breadth 

of the waterways thus formed the greater must be their length. 

2512. A. V. Newton, Chancery-lane, ‘‘ Stairs.”—A communication.—Dated 
9th November, 1858. 

The object of this invention is to enable persons to ascend and descend 
from one storey of a building to another without exerting any muscular 
strength, the stairs being also capable of being used in the ordinary way 
when desired. The invention consists in arranging steps or stairs upon an 
inclined endless belt or upon endless chains or ropes; or, in jointing the 
steps together, so as to form an endless inclined flight of steps, which work 
over rollers, and act as elevators when motion is transmitted to the rollers, 


—Not proceeded with, 
Crass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, &c. 
2459. F. B. Busse, Carlton-tervace, Sydenham, *‘ Breech-loading fire-arms.” 
—A communication.—Dated 3rd November, 1858. 

According to this invention the barrel of the arm is pivotted to the stock 
with a screw or bolt, which passes through a slot in a loop projecting from 
the underside of the barrel ; this slot allows the barrel aslight longitudinal 
movement, at the same time that it illates a short dist verticall 
around the bolts, The breech-piece has a hole in its centre, and rte 4 
this hole passes a pin by which the percussion cap in the cartridge is 
exploded, Attached to the breech-piece is a hollow conical thimble, which 
fits into a corresponding recess in the lower end of the barrel. When the 
barre! is in position for firing this thimble is forced into the recess, the inner 
edge of which is turned down so as to forma thin ring or cylinder that 
may expand against the thinner surface of the thimble by the force of the 
explosion, thus forming a tight joint, and preventing the escape of gas. 
In the upper part of a tumbler which is mounted on the hammer spindle, is 
formed a notch, which receives a pivot attached to the pin or needle-bar ; 
this bar with the pin or needle slides ina hollow guide-bar, which is attached 
at one end to the breech-piece, and is slit lengthwise to accommodate the 
end of the tumbler, The rear end of the needle-bar has also a slit in it to 
accommodate the end of the tumbler, and a pivot passes through the 
needle-bar across the slit and fits in the notch in the tumbler. Thus, as the 
tumbler is thrown forward by the main spring when the trigger is pulled it 
drives the needle-bar in its guide-bar in a line coincident with the axis of the 
barrel, The arrangement by which the rear end of the barrel is raised for the 
purpose of loading, and by which it is returned to its place and there 
secured, and by which the gun is cocked, will now be described. The trigger 
guard is pivotted on the under side of the gun, and serves as a lever, and is 
moved laterally on the pivot. To the end of this lever is attached a pin 
which ses up through the stock beneath the barrel, and secures at its 
end a dise or head, On the upper side of this dise rises an eccentric cam, 
and near to it is a pivot, which stands up in the slot of the flat bar, which 
slides in a suitable recess in the stock beneath the barrel. The rear end 
of this bar passes through a suitable opening in the breech-piece, and is 
bent up at right angles, When the lever or trigger-guard is swung forwards 
the dise is turned round, and the pivot forces back the flat bar, the bent 
portion of which presses against the front edge of the hammer tumbler, 
thereby forcing it back against the corner of the notch of the barrel, and 
thus forces the barrel forward off from the thimble. When thus pushed 
forward the weight of the muzzle counterbalances that of the breech, and 
throws the barrel into the position ready for loading. | When the cartridge 
has been inserted in the rear end of the barrel, and the trigger-guard is 
brought into its place, the outer end of the flat bar strikes against a projec- 
tion on the loop, and raises the muzzle of the barrel, and brings the breech 
down into the stock, When the trigger-guard or lever is closed up to the 
stock, it is held in place by a stop attached to the stock, which fitsinto a 
notch near the end of the lever, and then the gun is ready for firing. 
Although the needle is intended to explode the cartridge by striking a 
yercussion cap Which 1s inserted into the conical ball of the cartridge, it is 
important to provide further means of explosion by the addition of a 
common nipple. This nipple may be used to great advantage in the 
following instances :—First, if the cap of the cartridge should miss it would 
be a loss of time to take the cartridge out again: a cap may be set on the 
nipple and the gun fired. Secondly, in cases of the want of prepared 
ammunition with caps inserted in the balls, round balls and common 
ammunition may be used, Thirdly, if any injury to the pin system should 
ever occur, the gun, by the provision of the nipple, will never cease to be a 
useful gun,— Not proceeded with, 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Sc. 


2430. C. Vero and J. Everirt, Atherstone, “* Manufacture of hats and other 
coverings for the head.”"— Dated lst November, 1858. 

The patentees claim as their invention, Firstly, the improvement in the 
manufacture of hats and other head coverings, and the application of certain 
machinery to the manufacturing of felt. Secondly, applying a flexible 
waterproofing composition or material to the interior or exterior, or both 
interior and exterior, of hats and other coverings for the head, made of palm 
leaf, chip, straw, or other similar plaited materials. Thirdly, making the 
brims of hats, and pokes or peakes of head coverings in general, by cement- 

. ing together alternate layers of cork and linen, or layers of plaited, felted, 
or textile fabric, whether the said layers alternate with each other or are 
used separately. Fourthly, applying brims of felt, or felt covered on its 
upper side with silk, to the crowns of hats made of gossamer covered with 
silk. Fifthly, covering helmets and other head coverings made of leather 
with a covering of felt or woven fabric, attached by a flexible waterproofing 
or other adhesive material. Sixthly, the covering of hats and other cover- 
ings, the bodies or crowns of which are made of wool, with a covering of 
fine felt or weven fabric, and applied by means of a flexible cement. 
Seventhly, covering palm leaf, chip, or straw head coverings, or head cover- 
ings made of plaited materials, with a cover of felt or woven fabric, whether 
the said cover of felt or fabric be made to adhere to the head covering over 
its whole surface or otherwise. 

2437. L. Beaver, Manchester, Sleeve links.”—Dated 2nd November, 1858. 

This invention consists in the novel application or adaptation of a well- 
known description of spring fastening to * sleeve links,” whereby they are 
firmly secured,—Not proceeded with. 




































CLass 8.—CHEMICAL. 


penny Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Pat, Paper, Manures, Se. 

2526. E. Lock, Newport, Monmouth, ** Gus meters.”"—Dated 10th Novenber, 





1858, 

The inventor mounts the measuring drum of wet gas meters in a swinging 
frame, instead of mm stationary bearings, and keeps it at a determinate 
height with respect to the water level, by supporting it by means of a float 
or its equivalent, The frame which carries the drum may be forked and 
jointed to the meter case, and the float may be connected with the bearings 
or with the axle of the drum, The motion of the drum is communicated to 
the counting apparatus by means of a deep toothed pinion, which allows for 
the rise and the fall of the drum. At both the entrance and exit side of the 
meter he proposes to insert slips of glass into the case, for tl e purpose of 
showing the level of the water and to remove from the glasy any deposit 
that might hide the water level. He applies a wiper (made of sponge or 
any other suitable substance) to the inner surface of the glass by means of a 
rod which passes through the case. Thus, when an inspection is required, 
the wiper may, from the outside of the meter, be drawn over and caused to 
clean the glass, so as sufficiently to exhibit the water level.—Not proceeded 
with, 





. C. T. Jupkins, York-road, Lambeth, “ Gas vegulators.”—Dated 10th 
Novenber, 1858. 

This invention relates to former patents, No. 1,943, of the year 1855, and 
and No, 1,700, of the year 1856. He now fixes a bar across the regulator, 
and suspends to such bar or support a balance lever rod at right angles 
therewith, and connects one end of such balance rod with the dise or with 
the spindle of the valve, which he places nearer the end of the regulator at 
which the outlet is situated than has been hitherto done, and he has a 
weight or counterpoise to slide or screw on or otherwise connected with the 
other end of the balance rod, so that he can, by moving such weight to or 
from the point of suspension of the balance rod, regulate the amount of 
pressure at which he intends the valve in the inlet chamber to be closed, and 
by such arrangement he is enabled to use a dise or internal cover of cast 
iron or other material of greater weight than has hither been used in 
regulators. eee 


Ciass 9.—ELECTRICITY, 


Including Electric, Magnetic, and Electro-Magnetie Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
2434. E. Maynarp, Brooklyn, U.S., “‘ Subsaarine telegraph cables." —Dated lst 
November, 1858, 

The nature of this invention consists in the use of parallel cords or strings 
of hemp, flax, silk, or other fibrous materials, in connection with a twisted 
conductor or conductors, whereby all strain in laying the cable into the 
water is taken on the said strands of fibrous material, and the conductor is 
entirely relieved from strain or liability to break ; and beside this the insu- 
lation is far more perfect than with those materials, such as gutta-percha, 
that are liable to break open under strain and destroy the insulation. 








Crass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 


2357. R. A. Brooman, Fleet-street, London, ‘‘ Cocks, taps, d-c.”—A communi- 
cation.—Dated 21st October, 1858. 

The objects of this invention are so to construct cocks, taps, and other 
apparatuses for regulating the flow of fluids, that their flow may be instan- 
taneously permitted or intercepted, that the joints may be always fluid-tight, 
that the expansion and contraction of the apparatuses from vary tempera- 
ture, changes of position, &c., may be provided for, and that certain of the 
parts may Be permitted to incline themselves to each other without injuring 
the action of the ap tuses ; and the invention consists of certain methods 
of applying india-rubber in the construction of such mee gg In fitting, 
for example, the feed-pipe connections between a tender and a locomotive, 
the inventer employs two cylindrical chambers, in which hollow cylinders 
of vulcanised india-rubber are placed, and fixed by means of end collars 
screwed to the chambers, These collars are tapering or conical, to allow for 
the play in all directions of a connecting piece of pipe, which slides into and 
is tightly clasped by the hollow india-rubber cylinder. The flow of fluid 
through the pipes is permitted or intercepted at will by eccentric or cam- 
cocks, or valves worked by spindles, which step in one side of the chambers 
and pass through vulcanised india-rubber rings compressed by screwed 
collars on the other side. A pipe communicating with the upper part of the 
boiler passes through one of the india-rubber cylinders, and then through an 
india-rubber packing on one side of one of the chambers, in like manner to 
the spindles of the cocks or valves,—Not proceeded with. 

2359. J. Burrivck, Great Portland-street, ‘‘ Fire-lighters.”"—Dated 22nd 
October, 1858. 

This invention consists in making perforated fire-lighters from solid wood 
or other suitable material, by the employment of one or more tubular saws, 
or by cutting, boring, or drilling. Fire-lighters made on this principle burn 
with a powerful and concentrated flame, and do not fall to pieces. And this 
invention consists also in an improved method of cutting or splitting wood, 
so as to produce that form of fire-wood known as bundle fire-wood, by the 
employment of an apparatus or cutting form in connection or not with the 
tubular saws, cutting, boring, or drilling instruments. The machine or 
apparatus by means of which the perforations, cutting, or splitting is 
effected, is to be worked by steam or other power.—Not proceeded with. 

2361. J. and W. BaGnauL, Westbromwich, “ Iron.”"—Dated 22nd October, 
1858 


This invention consists in forming the piles by first passing the iron 
between rolls or cylinders with grooved surfaces or peripheries, so that slabs 
or pieces of iron may be obtained with grooves on their surfaces, and these 
being superimposed or piled, their grooves will fit into each other, while by 
using one grooved and one smooth roll in conjunction, pieces grooved on 
one surface only will be produced to form the top and bottom of the pile, 
and present flat outside surfaces. By these means improved piles are 
formed, on submitting which to the usual subsequent rolling operation 
better distribution and superior texture and quality of iron will be obtained 





2367. P. C. Stortz, Liverpool, “ Taking life-size pictures Jrom smeller 
pictures, either with ov without the aid of photography.”—Dated 28rd 
October, 1858. 

The inventor places a double or single lens with camera so that the lens is 
turned in a dark room a transparent positive or negative image against the 
daylight. In the dark room is placed on an easel, a card, board, canvas, 
glass, or paper, on which will be seen the image on a large scale. If the 
image is negative, take Indian ink or any colour, pencil, or chalk, and fill 
up all white lines and designs, which, when seen in daylight, will produce an 
exact image of the smaller one. If it appear positive on the canvas, take 
the same ink or colour, but do only the outlines, which will produce the 
same effect; or, in rendering the surface of the said card, board, canvas, 
glass, or paper, sensitive to light, an image by photographic means may 
be produced of life or any other size.— Not proceeded with. 

2369. R. BopMER, Thavies-inn, London, ‘* Toy or plaything for children."— 
A communicaution.—Dated 25rd October, 1858. 

This invention relates to a certain improved mechanical toy or plaything 
whereby puppets are made to move about, or to dance, and it consists in the 
puppets being supported by, or suspended frum, three or any convenient 
number of lengths of white horsehair or bristle, each somewhat exceeding 
the length of the moveable legs of the puppet, and placed on an elastic 
surface or platform, to which a vibrating movement is imparted by a simple 
mechanism put into action by hand or by clockwork. The puppets are thus 
easily set in motion, and made to describe various curbs and steps in 
imitation of the waltz or polka, 

2371. J. C. Martin, Charlerwood-rord, Putney, ‘* Metal moulds for moulding 
plastic substances.” —Dated 23rd October, 

This invention consists in making moulds composed of electrotype copper, 
strengthened by the addition of other metal to render them sufficiently 
strong to bear the necessary pressure for producing the moulded articles. 
The surface of the mould, or that part which gives form to the articles 
moulded, is to be of copper deposited by means of the electrotype process, 
on a model of wax, plaster of Paris, gutta-percha, or other similar materials. 
The thin copper surface so deposited is then placed in an iron case or bed of 
suitable strength to bear pressure, leaving a space between the iron bed and 
the copper of about a quarter or three-eighths of an inch. A readily fusible 
metal or alloy, as type metal, tin, and lead or zine (by preference, type 
metal), is then poured between the two, the iron case or bed being previously 
heated to allow the metal to flow readily between it and the copper surface, 
ridges or grooves being formed in the iron to hold the whole securely 
together ; but previous to pouring, the surface of the copper next to the 
iron is to be tinned, to enable the metal poured against it to adhere ; or the 
copper surface previously tinned may be embedded in zinc or other readily 
fusible metal or alloy ; but it is preferred to use such metal or alloy with 
the iron case or bed, as above.— Not proceeded with, 

2372. W. E. Newton, Chancery-lane, “ Pumps.”— A communication.—Dated 
23rd October, 1858. 

According to this invention, the ordinary clack valves may be dispensed 
with, and a peculiar contrivance, adapted for admitting and discharging the 
liquid or fluid into and from the body or cylinder of the pump, is employed in 
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place thereof. ‘This contrivance, instead of being operated by the liquid | 


itself as it passes through the pump, as is the case with the valves of an 
ordinary pump, receives an independent motion from the external mecha- 
nism. This contrivance is nothing more than a two-way cock, and it 
operates in a similar manner to the slide or throttle valve of a steam engine, 
and to which it is analogous, being furnished with two passages, which are 
cast in it, and communicate with the interior of the cylinder and the exit 
pipe or cock. 

2375. M. Mason, Manchester, *‘ Elevating stands or stages for the use of hose- 
men in extinguishing fires, also for decorating windows, public buildings, 
and other purposes.” — Dated 25th October, 1353. 

The inventor mounts a stage about 15 ft. high upon a framework carried 
by four wheels, this frame being of wood or other material, and the stage 
being supported at the corners by four pillars. These pillars may be made 
of hollow iron tubes of a uniform cylindrical section, and resting on the 
frame at the bottom of the machine. Through the centre of this stage he 
passes an upright tube, with a rack attached to its side along its whole 
length, this rack being driven by a winch which is placed on the stage, and 
which a man can conveniently work ; the vertical rack is arranged in lengths, 
say about 5 ft. long, and a circular hole is left in the bottom frame for a man 
to stand in, so as to allow these lengths to be inserted below, and the rack 
can thus be elevated to any extent. On the top of the rack or stand a cage 
is fixed, which is railed round to about 4 ft. high, and in which the hoseman 
is placed; suitable catches or detents are fitted to the rack, so as to retain it 
perfectly in position at the time when the winch is worked, and the stand 
or top cage is elevated. The upright tube with rack attached to it may be 
formed of brass or iron, or other material. The bottom frame can be 
weighted the same as a mangle, so as to give the required stability to the 
structure. Attached to each of the four corners of the machine is a grooved 
pulley with a rope coiled round each, these ropes passing up to each of the 
four corners of the cage, where they are attached by hooks. These grooved 
pulleys can be connected together, so as to be worked with one handle, the 
four ropes being unwound as the top cage is elevated, and being kept taut, 
answer as guide ropes to it, serving the same purpose to the cage as the 
ropes of a ship do to the masts, The first stage is railed round, and a ladder 
is provided so that it can be conveniently mounted. The rack and cage 
with the hoseman can be raised to any desired height by adding more 
lengths of the rack at the bottom, so that an elevation equal to the top 
of St. Paul's Cathedral can be easily and safely reached if it is found neces- 
sary.—Not proceeded with, 











CHANNEL IsLANDs TeLtEGRAPH.—Mr. W. H. Preece, who has just 
repaired the break in the Channel Islands Telegraph, has shown us 
the fractured ends raised in twenty-five fathoms of water at a distance 
of four miles from shore. Portions of the cable were found to have 
been almost completely embedded in a stone resembling the in- 
durated deposit in steam-boilers. It might have been conjectured 
that the cable had worn into the stone were it not that the latter 
retained a distinct impression of the strands with the sharp arris 
corresponding to the interstice between each pair of the covering wires 
of No. 6 gauge. A portion of this stone, of several pounds’ weight, 
brought up with the cable, has been taken to the Museum of Economic 
Geology for analysis. ‘The wire covering of the cable shows evidence 
of extensive corrosion, besides being greatly worn near the fractured 
ends. A portion of the cable, originally made for the Atlantic Tele- 
graph Company, but considerably strengthened, has been used to 
replace that taken up. 








THE IRON, COAL, AND GENERAL TRADES OF 


BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 


THe MALLEABLE Ison Trade: Condition tolerably active — SUSPENSION oF 
Messns, CRESSWELL AND Son: Meeting of their Creditors: Terms accepted— 
ConseQuenT CAUTION AND Rumouns— AMERICAN ADVICES— Pic Iron 
Trape: Prices—EXTRAORDINARY MOVEMENT FOR ADVANCE OF WAGES By 
Puppiers: The Futility of the Atlempt—Tne Coat TRraDE—STaTE oF 
TRADE IN MELBOURNE— BIRMINGHAM AND WOLVERHAMPTON GENERAL 
Trapes: Alleged Foreign Order for Rifles—Famune or a Brawincuaw 
House — THe Distaict Taapes— Improvement IN IRnon Hunpies — 
WINDING-UP oF FLINT AND ALKALI Gass CoMPANY OF BIRMINGHAM— 
Water ror Buston From NEIGHBOURING CoAL-PITs — THE WoLver- 
HAMPTON New Waterworks CoMPANY AND MR. HoLyoake: Further Law 
Trial—OPENING OF WELLINGTON AND SEVERN JUNCTION RAILWAY—Tue 
Baswicu Braiwce — Mr. Lione, Brovcu on Pir-cHains— MEETING oF 
SovTH STAFFORDSHIRE COLLIERS—TERMINATION OF THE STRIKE IN Nort; 
STAFFORDSHIRE—SERIOUS ACCIDENT AT ONE OF LORD Wanrp's Pits: Drawing 
over the Pulley again—CouteRyY ACCIDENT IN SouTH WaLEs: Verdict of 
Manslaughter against the Pit Proprictors — HORRIBLE OCCURRENCE aT 4 
Lime Kit. 


Tue malleable ironmakers of South Staffordshire do not seem to be 
shorter of orders this week than they were last. The first-class 
firms contrive to keep most of their works on. Prospects, however, 
are by no means favourable. At the same time, an effort is being 
made by the principal traders to reason themselves into the belief 
that things have a hopeful rather than a gloomy future. And some 
of these were not daunted when it was announced early in the week 
that Messrs. Cresswell and Son, pig and malleable ironmakers, of 
Tipton, had suspended. The stoppage has been effected by the Dud- 
ley and West Bromwich Company, who hold a considerable portion 
of the property on security. The amount of indebtedness is “large,” 
and that the bank is very much the heaviest creditor. The stoppage 
of the firm has caused no surprise, it having been no secret for some 
time that Messrs. Cresswell’s position was precarious; indeed, when 
the stoppage of Messrs. Davies, of West Bromwich, took place in 
1855, Messrs. Cresswell were said to be in jeopardy. If expressions 
of sympathy were of any avail under such circumstances, this firm 
would receive much aid from them. <A meeting of creditors was held 
in Birmingham on Wednesday, when an offer to pay 5s. in the pound, 
in instalments of 2s. 6d. each, the first 2s. 6d. in a twelvemonth, and the 
other in two years, was accepted by a numerous meeting. The bank 
in question is stated to be secured for £50,000, and unsecured for 
£11,000, and the whole liabilities are set down at about £130,000, 
The action of the bank is so prompt, that a sale of the moveable 
stuff at the works takes place to-day (Friday). As is usual, other 
firms in South Staffordshire are reported to be about to follow imme- 
diately; and the most lowering of the prophets say that we have 
just begun to see the droppings which must terminate in another 
deluge. We trust not. The immediate effect of this stoppage, how- 
ever, is to occasion the exercise of very great caution. Most of the 
liabilities of Messrs. Cresswell go to North Staffordshire and Liver- 
pool. 

The advices from America are a shade better this week. 

Pig iron continues, for the greater part, unsaleable at legitimate 
prices. Some quantities are changing hands for the purpose of 
ng money to meet the immediate wants of certain producers at 
prices which give a great deal of advantage to makers of malleable 
iron who have cash to spare. 

Prices of malleable iron have the direction of a declared reduction 
for next quarter. 

On Wednesday last a printed paper was left at the several iron- 
works of South Staffordshire, assuming the form of a notice for an 
advance of wages. It purported to come from a committee of pud- 
dlers, and was dated Westbromwich. Using the legal phraseology 
common in such cases, it “ hereby gave notice that we, the puddlers 
of South Staffordshire, shall (after a certain date) require an advance 
of wages of ls. per ton.” It is scarcely necessary to add, that the 
paper has been looked upon by the employers as a burlesque, be- 
cause of the utter improbability of any number of workmen at all 
informed upon the real state of the iron trade at the present time 
being under the impression that such a demand could be complied 
with. The sensible workmen are little short of indignant that such 
a step should be taken in their name, without an amount of concur- 
rence which should justify the use of so general a term as * we, the 
puddlers of South Staffordshire.” We are ourselves unable to state 
who are the movers in this matter, or what are the premises upon 
which the movers are proceeding. It is evident that the notice 
does not proceed from the mass of the men, and it is also 
certain that there is not a shadow of a chance of its being com- 
plied with. That it should have been given at this time is most 
surprising, because iron is being now sold at prices below any that 
have been accepted at any previous part of the time since wages 
were fixed at the figure at which they now stand; and the tendency 
of prices, as already intimated, is still further downwards. It may 
be that the men find the recent advance in the price of food pressing 
hard upon them ; but they should, at the same time, remember that 
an alteration in their wages in favour of their employers was not 
made when food was very low, whilst it should not be forgotten, we 
repeat, that if they have to give more for the means of existence, 
their masters get less for their iron. After all, however, the notice 
—if such it be—may not work ill to the future interests of the men. 
If a reduction in price should be declared next Preliminary Meeting, 
it may probably be desired by masters that the men should participate 
in that altered state of things. But with this notice out, and the past 
comparative paucity of ironworkers rendered still more observable by 
the requirements of the army and the navy, the step may be either de- 
layed or else notice be given for a reduction of a less amount than is 
usual in such cases. The immediate effect of this step on the part of a 
section of the men cannot be beneficial to either themselves or their 
masters ; and if, at the expiration of the notice, it should be acted upon 
by the men, will only increase the ditliculties which now beset the 
trade. 

Of coal there continues a large supply, without, however, the 
accumulation of stocks. As a whole the men are quietly at work. 

Respecting the state of trade in Melbourne, Messrs. ere 
Baines, and Co., in their circular under date Melbourne, March 16th, 
report :—‘* The tone of our import markets since the last advices of 
the 14 ult. has exhibited some symptoms of improvement, but so 
depressed has trade been for many months past that the slightest 
change for the better is apt to be over-estimated and looked upon as 
general, when it is but very partial. Orders from the country 
districts have come in more freely, and as some speculation has 
taken place in one or two articles, goods that are not heavy in stock 
and of regular consumption have been benefitted, and in general 
business the depression that has hung over us for so long is very far 
from being dispelled ; our stocks of goods, with but very few excep- 
tions, are not only excessive but increasing, and until some diminu- 
tion of shipments from Europe takes place we can scarcely expect to 
advise a much better state of affairs: within the last few days, 
however, there has been more animation in business than we have 
experienced for many months past. The firmness of our leading 
merchants in not yielding to the downward tendency of our markets 
has infused a confidence into the minds of weaker holders, which 
has prevented them from making sacrifices, the effect of which 
would have been productive of serious consequences. A large amount 
of merchandise has been disposed of by auction during the month, 
but the qualities offered and withdrawn have also been great, the 
bids being far too low to meet the views of the holders. The extent 
of the auction sales has prejudicially affected the business of a 
private and more legitimate character. The credit of the colony is 
exceedingly sound, and the few failures that have taken place have 
been unimportant, a wise precaution having been used by the 
merchants and banks in limiting their liabilities. The yield of gold, 
according to the Government returns, shows a decrease of 
8,603 oz. as compared with last month, but an increase of 
2,593 oz. as compared with the previous twelve months. Advices 
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from the various diggings state the miners to be doing well. A large 
amount of gold is brought down by private hand which does not 
appear in the Government returns. The use of machinery on the 
auriferous reefs is becoming general, which will have a very im- 
ortant effect upon the production. The new diggings near 
Melbourne, on the Dandenong Ranges, are beginning to attract 
attention, but the amount obtained is as yet small. The railways 
of the colonies are en favourably, but the high rate of 
wages demanded by masons, labourers, and others, is a serious 
drawback. ' 

In Birmingham, and also Wolverhampton, an improvement in the 
general hardware trades had begun to be felt just at the time of our 
writing. The subsidence of the panic, the tardy operations of the 
belligerents on the war field, with the vigorous preparations being 
made at home for the defence of our own shores, seem to have in- 
spired greater contidence, and stimulated a demand. _In both these 
towns the makers of wares that cannot be denominated fancy goods 
are in a better condition now than they were at the time of our last 
report. A very few days, however, may work out the orders which 
have so recently come to hand. Censiderable activity prevails in 
the rifle department and the gun trade. On this subject we give the 
following as we find it, without being able either to confirm 
or to deny the statement, that Birmingham has received such an 
order as that which we are about to mention. The Paris 
correspondent of the Globe, writing on Sunday evening, says:— 
“It is reserved for a Belgian local paper, La Meuse, to inform 
the public in England of what the present Cabinet is doing in the 
way of Kriegsbereitschaft. Contracts for no less than 400,000 rifles 
are about to be taken, of which Birmingham gets half, and Liége, 
on the 20th of this month, is to compete for the other 200,000, the 
cost of which is estimated by the armourers at 5,000,000f. Saxony 
has come into the market of gunsmiths for a small parcel of 20,000 
carabines.” 

The Birmingham trade has been sympathising with the iron 
district in the matter of suspensions. At the same time that Messrs. 
Cresswell’s failure was published, there appeared an announcement 
that a Birmingham house had stopped. The firm was that of 
Messrs. Charles Viliatti and Co., who did business with South 
America. In the circular to the creditors, it is stated that the 
suspension has been occasioned by that of Alfred Willers and Co., of 
Hamburgh. The amount of the liabilities is not yet known. A 
meeting of creditors was to have taken place yesterday (Thursday). 

In the districts around Birmingham and Wolverhampton there is 
not so much doing in the heavy casting and machine trades as there 
was when they were last mentioned by us; and the chain makers 
are very bare of orders as well for marine as for other descriptions. 

Among the improvements in manufactures in South Staffordshire, 
is one by Mr. Wm. Bayliss, of the firm of W. and M. Bayliss and 
Co., of the Victoria Works, Monmore-green, Wolverhampton. The 
improvement has reference to iron hurdles, and is intended to pre- 
vent the cause for complaint which now arises from the intermediate 
uprights becoming loose. By the invention in question the horizontal 
bars are rolled with a “nib,” which fits in a corresponding hole in 
the intermediate uprights, and is rivetted on each side. By this pro- 
cess the intermediate uprights are so securely fastened as to prevent 
removal from any other cause than breakage. These hurdles are 
made by machinery; the bars, instead of being pointed by hand, as 
has been hitherto the case, are nippled down by the machine, leaving 
a shoulder to effectually tighten the standard when rivetted. They 
are alleged to be made from good Staffordshire iron, and will com- 
pete in price, their maker adds, with those made by hand and of 
cinder or common iron. 

An application to wind up the London and Birmingham Flint 
Glass and Alkali Company (Limited), was made in the Bankruptcy 
Court on Friday. The company took to the business of Rice, 
Harris, and Co., and registered in 1857. In March, 1858, the 
company sold their plant, stock, &c., to the present company. 
Several judgments have been obtained against the company, 
but the creditors have not been able to recover, there being no 
assets. This petition was filed under the provisions of the Joint- 
stock Companies Act, by a creditor, for the purpose of winding-up 
the company, and with a view of bringing the shareholders and 
contributors before the court, in order that those parties who were 
liable might contribute towards the debts of the company. A tech- 
nical objection was taken to the petition, on the ground that it was 
presented by an assignee and purchaser of a debt, instead of by the 
creditor himself. The application, therefore, stood adjourned. 

An arrangement has just been made whereby Bilston, in South 
Stafiordshire, is to obtain a supply of water for the next seven years 
at the rate of 200,000 gallons a day, from the pits respectively of 
Messrs. Baldwin and Messrs. Gibbons, coal and ironmasters of that 
district. 

In the Judges’ Chambers on Thursday, before Mr. Baron Watson, 
the arbitration between the Wolverhampton New Waterworks 
Company aud Mr. George Holyoake again came on. In this case a 
summons had been issued by Mr. Holyoake against the company, 
calling on them to show cause why he (Mr. Holyoake) should not be 
at liberty to revoke the power of the arbitrators under a cer- 
tain submission of the 6th of January, 1858, to the arbitration of 
Messrs. Tootal, Ashton, Loveridge, and Heane. Mr. Bullen, in- 
structed by Messrs. H. and J. E. Underhill, appeared in support of 
the summons, and relied on an affidavit of Mr. Henry Underhill, which 
set out that on the 6th of January, 1858, a resolution was passed 
by the directors and sealed with the seal of the company, and signed 
by Mr. Holyoake, “That all questions in reference to the Neachley 
reservoir respecting land compensation, and all other matters relat- 
ing thereto, be left to Messrs. Tootal, Ashton, Loveridge, and Heane, 
who shall have power to call in a tifth, if they should feel it advis- 
able so to do, and the decision to be come to shall be binding on 
all parties;” that the question for the arbitrators consisted of the 
amount of compensation claimed by Mr. Holyoake for land at 
Neachley, which he alleged the company had given him 
notice to take under their Act, and which had been previously 








referred to certain other arbitrators who had made no 
award. The affidavit then alleged that from the month of 


March, 1858, up to the end of June in the same year, Mr. 
Underhill made continual application to the arbitrators to meet, but 
Without effect, and that on the 8th of July Mr. Holyoake made a 
similar application to the present one, to Mr. Baron Watson, who 
then refused the order, stating that as Mr. Tootal, one of the arbi- 
trators, was expected home from Italy in August, the matter had 
better stand over till then. Mr. Underhill further alleged that he 
had from that time used his best endeavours to obtain an award, but 
had not succeeded, and that he believed it was the intention of the 
arbitrators, or some of them, to delay the proceedings under the 
submission, and prevent Mr. Holyoake obtaining compensation for 
his land. Mr. Dodgson, instructed by Mr. Bolton for the company, 
opposed the application on the grounds stated by his client in an 
atlidavit, wherein he alleged that the illness of Mr. Loveridge had 
prevented the arbitrators meeting till the 12th of January last, 
when Messrs. Tootal and Ashton desired to appoint Mr. Powell, of 
London, to be umpire, to which Mr. Heane, who was a solicitor and 
a friend of Mr. Holyoake, objected, and that Messrs. Ashton and 
Tootal were prepared to go on with the reference, and that he had 
written to Mr. Underhill to that effect the night before this applica- 
tion was made; that he had not heard of any endeavours having 
been made on Mr. Holyoake’s part to obtain an award since the 12th 
of January, and that he suspected and believed that Mr. Heane 
refused to proceed with the reference at the request or with the con- 
sent of Mr. Holyoake. Mr. Baron Watson made the order, ob- 
serving that it was monstrous to suppose that Mr. Holyoake should 
submit to a dead lock, and should remain under a contract to sell 
land to the company and not enforce payment of his purchase- 
money, and that he doubted whether he had not committed an act 
of injustice in refusing the order on the former application. That 
as to suggestion of collusion between Mr. Holyoake and Mr. Heane, 
he should require the affidavits of all Wolverhampton before he 
could believe that Mr. Holyoake had acted in a way that necessarily 
led to the delay in obtaining payment of his purchase-money. 














The Wellington and Severn Junction Railway, from Wellington 
to Lightmoor, and the Madeley branch of the Great Western Rail- 
way from Shiffnal to Lightmoor, were opened a few days ago for 
passenger traffic. The line of railway embraces in its course a great 
portion of the populous mining district of Shropshire, and must 
prove a great convenience to the inhabitants, as well as adding 
another feeder to the Great Western line, while their goods trattic 
must be considerable from the large quantity of iron manufactured 
in the district. Greater facilities will now be afforded to people at 
a distance to visit the “ Dale,” and view its picturesque scenery, 
and its far-famed iron casting works; while, close at hand, and 
spanning old Sabrina, is the first iron bridge ever erected in England ; 
there are also the Coalport china works. At Madeley there is still 
standing the old barn in which the “ Merry Monarch” was con- 
cealed. From the latter town to Shifnal the scenery is quite 
reversed. The smoke and busy din of the iron and coal district is 
changed to the rural aspect of verdant meadows and smiling cereal 
crops, with the accompanying quiet and solitude of country life. 
At the dinner which accompanied the opening ceremony Mr. Newill, 
the secretary, expressed his surprise that an undertaking so well 
calculated to benefit the neighbouring towns and surrounding 
district as the Wellington and Severn Junction Railway should not 
have met with greater support from the public generally. The line 
was not now carried further than Lightmore, but he thought it was 
of great importance that it should be extended to Coalbrookdale, a 
distance of three-quarters of a mile only. He believed that if the 


line was so extended it would eventually become the medium of 


communication and transit for the whole of the Severn Valley dis- 
trict. He also said that he had authority for stating that the con- 
tractor, Mr. Treasure, was quite willing to take shares in payment 
of a considerable part of the cost of executing the necessary works, 
and he was of opinion that if a sum of £2,000 were subscribed, the 
line would very speedily be completed in its entirety. The remarks 
of the secretary met with a hearty response amongst those present, 
who at once subscribed upwards of half the amount named by him. 
The Wellington and Severn Junction line has been cheaply con- 
structed. With the railway opened only to Horsehay, and for goods 
traffic merely, a dividend of £5 per cent. per annum has been paid 
for some time. 

The iron girder bridge, now in course of erection at Baswich, 
near Stafford, to replace the wooden one which was destroyed by 
fire in October last, is rapidly approaching completion. The piers on 
which the down line of rails rest have been completed nearly two 
months, and the traffic along the line has been carried on over them, 
up and down. Two piers only for the up-line rails remain unfinished, 
and these are expected to be so far complete in the course of another 
fortnight as to allow of the girders being placed on them, for the 
opening of both lines. When finished, this bridge will be one of the 
handsomest on the Trent Valley line, and its stability of construc- 
tion, although effected at an enormous outlay, will eventually be 
most conducive to the interests of the shareholders. 

In remarking upon the breaking of pit chains in the South Staf- 
fordshire collieries, mentioned by us last week, Mr. Lionel Brough, 
the late Government Inspector for this district, says, in his report 
upon the death of eight persons in one of Lord Ward's pits by 
an accident arising from the sudden snapping of a single-link chain 
just as the skip was approaching the top of the shaft, the chain in 
question was manufactured from the best iron that could be procured, 
and every care taken; but from the first operation of the act up to 
the present time he had objected to the use of a single-link chain, 
and his disapproval of it had always been publicly expressed. Mr. 
Brough states that rivet chains are objectionable, and that he has 
frequently pointed out to coalowners the liability of the bands of 
such chains to snap suddenly, He adds that on one occasion before, 
by one of these, by which the chief overman and chartermaster lost 
their lives, the viewer and himself were suspended a considerable time 
in the pit by that very chain. 

On Thursday evening last some 300 or 400 colliers assembled at 
Furnace Bank, Oldbury, and were addressed by Messrs. Miller, 
Catiray, and Linney upon the objects sought to be attained by the 
late conference at Ashton. At the Cricket Pit the men during the 
present week have complained of the pit drink supplied to them, and 
have refused to accept it. The butty told them that if they refused 
it, their wages would be paid them, and they would be discharged. 
The consequence is that a number of men have turned out, and they 
attended the above meeting. Mr. Miller endeavoured to impress 
upon them the folly of striking for such an object, seeing that it 
could have been attained by otlier and more legitimate means. He 
told them that they should have gone to the pit regularly every day 
to work, and then claimed the whole of their wages—including the 
sum usually stopped for drink—which could not legally have been re- 
fused them. The country, Mr. Miller said, was ou the eve of refor- 
mation, and the men, instead of striking, should show that they were 
deserving of a participation in the expected benetits consequent 
thereon by a proper display of intelligence and discretion. A reso- 
lution was passed to the effect that everything possible should be 
done to carry out the design of the petition which is about being 
presented to Parliament for obtaining shorter hours, &c.; and also 
that efforts should be made to obtain the amendment of the Coal 
Mines Inspection Act—which, as it now stands, is considered a 
failure, inasmuch as no inspection of a pit is made unless a fatal 
accident has occurred. 

The strike of miners at Messrs. Bowers’, Beswick’s, Clewes’, and 
Meir and Heath’s collieries, in the neighbourhood of Tunstall, North 
Staffordshire, is now concluded, the men having consented to resume 
work on the old conditions. The ninth weekly statement of receipts 
and disbursements issued by the committee states as a reason for the 
men conceding —“ the discouraging aspect of trade holding out no 
hope of a speedy settlement of the dispute, consequently your (their 
brother miners) support will no longer be required.” 

On Monday morning an accident occurred at Lord Ward's lime- 
stone pits, situated near the South Staffordshire Railway Station, at 
Dudley, and known by the name of the Cricket Field Colliery, 
which resulted in the serious injury of seven men. The engine- 
man, Thomas Walker, had, as usual, been working the engine to 
get the water out of the pit, preparatory to the miners commencing 
work. That operation was completed, and two men had descended 
to put the usual scaffolding over the “sump,” at the bottom of the 
shaft. Walker states that he always gives the word for the men to 
get into the skip to go down to work when he is ready to let them 
down, and that they entered the skip on this occasion without 
waiting for his signal. While, however, he was underneath the 
engine, attending to the fires, the seven injured men, seeing the 
bands move, and the engine apparently starting, concluded all was 
right, and got into the skip. The skip, however, continued to 
ascend, and when the danger was perceived some jumped out, but 
others were carried over the pulley, and then being capsized were 
precipitated to the ground, and would have fallen down the pit but 
for the fact that the runner was over the mouth of the shaft. It 
seems that the engine was set in motion by a cause over which the 
engineer had no control. Surgeons were quickly in attendance, and 
under their care the sufferers are progressing favourably. ‘The en- 
gineer has worked the same engine satisfactorily for twelve years 
past. It does not appear that any blame attaches to him in conse- 
quence of this accident. 

We have the following from South Wales :—On Thursday night as 
three men were being lowered to their work, in the Wern Colliery, 
Llantryssant, South Wales, the engine got out of gear, and the car- 
riage ran down with great speed and became unmanageable. A 
chain got loose from the machinery and fell to the bottom of the 
shaft, and a collier named John Jenkins was killed. At a coroner's 
inquest on the body, held before Lewis Reece, Esq., the jury re- 
turned a verdict of “ Manslaughter against the Rev. Thomas Hughes 
Jones and Llewelly Price, the proprietors.” The coroner forthwith 
issued his warrant for the committal of those gentlemen to take 
their trial at the next assizes, but he subsequently, under the powers 
of a recent statute, admitted them to bail. 

A very appalling accident occurred on Saturday at the Llwycoed 
lime-kilns, near Aberdare, North Wales. A young man, named 




















William Thomas, was my in superintending the process of 
burning lime, and having “ fed the kifn,” as it is called, by piling 
upon it a large heap of stones, &c., got on to the top of the heap 
for the purpose of levelling the stones. It unfortunately happened 
that the mass beneath was highly calcined, and the substratum 
giving way the heap of stones slowly descended, and the unhappy 
man was carried with them into the burning abyss. The poor 
wretch struggled in the hope of extricating himself, and gave utter- 
ance to the most heartrending shrieks, but although many rushed 
to the spot, and made what efforts they could to rescue him, all was 
in vain. He was seen to descend lower and lower into the fire, 
writhing as he did so in the most intense agony, until he at length 
disappeared. The workmen at once set to work to draw the kiln for 
the purpose of recovering the body, and at last it was drawn out a 
charred and blackened mass. At the inquest held on the body it 
was stated that although the practice of kindling the coal was very 
dangerous, and had often led to a sacrifice of life, it was constantly 
resorted to. The jury returned a verdict of accidental death. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
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NorTHern Matters: Stockton Baths and Wash-houses: Stockton Iron 
Works: New Railway Station at Darlington: New Puddling Furnaces at 
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of Woodhouse Moor: Waterworks Extension —Tus Late Fatal Borer 
EXPLosion aT HUDDERSFIELD: The Verdict— New County Court For 
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ALrnovuGu the disturbed state of the Continent has cast its shadow 
upon the northern district in common with the rest of the kingdom, 
still only a moderate proportion of the furnaces in South Durham 
were out of blast at the date of the following return which was pre- 
pared on the Ist inst.:— 
Place, In, 
Eston—Bolckow and Vaughan .. .. .« «. 7 o 
Eston—Clay Lane Company .. .. 


Out, 
2 


ho 


Eston—Samuelson and Co, ~~ a ee 3 _— 3 
Cargo Fleet—Cochrane and Co, .. ., - 2 2 4 
Cargo Fleet—Gilkes, Wilson, Leatham,and Co. 4 .. — ., 4 
Middlesbrough —Bolckow and Vaughan... .. 3 .. — 3 
Port Clarence—Bell Brothers.. .. .. oe Fux 5 
Stockton Holdsworthand Co .. .. .. « 3 w« — « 8 
Norton—Warner, Lucas, andjCo... .. o- §2 1. 3 
Darlington—South Durham Company .. .. 2 .. 1... 8 
Witton Park—Bolckow and Vaughan .,. oo @€ oo = 4 
Stanhope—Weardale Iron Company .. .. — «. 1. 2 
Towlaw—Weardale Iron Company... oo «= 8 oe m— oe «6S 
Consett—Derwent Iron Company «- .. « 16 .. 8 13 
Ww. We 

At all places, April Ist, 1859 ..  .. os oe 5D oe 67 
pee January Ist, 1859 os oo ef 5B. ow 

- October Ist, 1858 .. .. oo 6&3 wo 138 wp & 

pes July Ist, 58 we ae oe ee 4D 14 63 

“- May Ist, 1858 .. 1. oe ee 43 «2 20 .. 

as January Ist, 1858 co co of 4 ow 1. & 

~ November Ist, 1858 +e e«- 655 7 wo @& 


The iron trade of the northern district has not been so much injured 
by the war as other branches of industry, particularly alkali and 
chemicals, which have fallen materially in price. Steam coal is in 
demand and is on the rise ; all other sorts have been flat. Extensive 
orders recently given by the French Government have been counter- 
manded. It is expected that if freights are maintained, shipbuilding 
will revive; and during the season iron shipbuilding on the Tyne 
promises to afford abundant employment. 

As regards northern matters generally, it appears that baths and 
wash-houses in Portrack-lane, Stockton, are expected to be formally 
opened on the 24th inst.—During a fortnight ending the 4th inst., 
1,250 tons of iron were produced at the Stockton lronworks.—The 
navigation of the Wear is now perfectly clear at Sunderland Bridge, 
the scaffolding required during the repairs having been cleared 
away.—The North-Eastern Railway Company have taken steps for 
the erection of a new railway station at Darlington.—Messrs. 
Bolckow and Vaughan have determined to erect a number of new 
puddling furnaces in their extensive works at Middlesbro’, For 
some time past they have been receiving large quantities of puddled 
material from Wales, but the erection of new furnaces will render 
this unnecessary.—The committee of the Havelock monument at 
Sunderland have finally arranged with Mr. Behnes, of London, to 
execute the work, which is to be completed within twelve months 
from the present time: the statue, of bronze, 10 ft., and pedestal, of 
gray block granite, about 12 ft. The contract is for £1,400.—The 
withdrawal of screw colliers from the coal trade, with a view to 
employment in the transport service, has induced an advance of 
upwards of 20 per cent. at recent sales of old collier sailing vessels. 
—The Mayor of Tynemouth has received a communication trom Col. 
Robertson, K.E., intimating that he has orders to construct a heavy 
gun battery on the south-eastern front of the promontory at 
Tynemouth. 

An influential meeting of the subscribers to the Newcastle monu- 
ment to the late George Stephenson has been held during the last 
few days, Sir George Grey, Bart., M.P., in the chair, for the purpose 
of receiving a report on the progress made in carrying out the reso- 
lutions agreed to on the 26th of October. The committee then 
appointed reported, that in their opinion the best and most appro- 
priate site for the mouument is on the triangular space at the 
junction of Westgate-street with Neville-street, in case the assent of 
the corporation of Newcastle can be obtained. The committee 
added :—* That, while the general sentiments of your committee 
appear to be in favour of entrusting the task of constructing the 
monument to Mr. Lough, who has already prepared a full-length 
statue of Mr. Stephenson, your committee do not presume to pro- 
nounce a positive opinion in favour of that sculptor without being 
furnished with more ample material to guide them in their decision, 
and with this view they recommend that Mr. Lough should be 
invited to produce a model of the statue and pedestal, or other 
accessories, upon such a scale as to enable them to speak with more 
contidence upon so important a question as the selection of the artist. 
The model so furnished to be submitted to the opinion of a com- 
mittee, who, in the event of their pronouncing favourably of its 
merits, shall be empowered to entrust Mr. Lough with the commis- 
sion of designing and executing the monument,” It was added that 
the subscription list now amounted to £4,961 3s. 9d., £5,000 being 
the sum desired to be raised; and that of the sum of £4,961 3s. 9d., 
for which parties had put down their names, £4,206 6s. 9d. had been 
actually received. Tire meeting resolved to adopt the recom- 
mendations of the committee. It was intimated that in the event of 
the committee pronouncing favourably on Mr. Lough’s model, the 
would at once entrust the execution of the work to Mr. Lough. ir 
they came to a contrary decision they would come back again to the 
subscribers. 

At a banquet given last week, at Newcastle, to Sir William Arm- 
strong, the town clerk made some pertinent observations in pro- 
posing “ Prosperity to the Elswick Ordnance Works.” Those works, 
he said, had risen as it were by magic. A year ago their place was 
void, but the traveller now, in passing to the west along the banks 
of old Father Tyne, might gaze upon vast piles of buildings and 
machinery sufficient to produce to an unbounded extent those 
armaments of kings, cannon and shell. The Elswick Ordnance 
eee must have had the gift of second sight; the voice of war 
was heard in Europe, and they were ready. 
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The Pacific Steam Navigation Company’s steamer Lima arrived 
in the Mersey on Saturday morning after a run of fourteen hours 
ten minutes from the Clock Light, Clyde, being an average of 
12% knots per hour, She has been fitted by Messrs. Randolph, 
Elder, and Co., with engines similar to those supplied to the Callao, 
another of the company’s fleet, which are stated to be very econo- 
mical in respect to the consumption of fuel. E 

The proceedings of the Mersey Dock Board at the last meeting 
were of more than usual interest. It appeared from the proceed- 
ings of the works’ committee that a communication from the Liver- 
pool Steamship Owners’ Association, stating that the width proposed 
of 250 ft. for the steam dock to be constructed in connection with 
the Huskisson Dock would be insufficient, and suggesting that the 
width be increased to 300 ft., having been read, it was resolved that 
the chairman of the association, Mr. MacIver, be invited to attend 
the next meeting of the committee on the subject. The engineer 
having submitted tenders for locomotive engines required, it was 
resolved to accept the offers of the London and North-Western Rail- 
way Company to supply an engine for £400, and of the Lancashire 
and Yorkshire Railway Company to supply two engines, one for £650 
and the other for £550. The committee authorised the construction 
of conveniences for the goods traffic of the Birkenhead, Lancashire, 
and Cheshire Junction Railway Company, as shown on a plan sub- 
mitted, and which would become necessary during the period at 
which the great float was run dry, the cost of such conveniences to 
be £5,000, The committee also recommended the acceptance of the 
tender of Messrs. W. G. Armstrong and Co., to construct and supply 
the necessary hydraulic machinery and steam engine required in 
connection with the great float at Birkenhead, at a cost of £20,000. 
The proceedings of the committee were contirmed. On the motion 
of the marine committee, it was resolved that, for the future, steam 
power should be employed for examining those banks and channels 
which have hitherto been most subject to change. Mr. Tobin said 
he entertained a strong opinion that it would be of the greatest 
service to the public if the telegraph were in the hands of some public 
body, who would work it not only for the benefit of the dock estate, 
but for the public generally. He understood a company would 
undertake to communicate all matters of interest to the board free 
of cost. Mr. Mondel said the telegraph was not yet complete; they 
had only got a wire to four of the offices. : 

A number of persons have been summoned at the Liverpool 
Police-court for permitting dense smoke to issue from their respec- 
tive furnaces, and tines ranging from £2 to £5 have been inflicted. 

The Liverpool town council have held a special meeting for the 
purpose of considering the report of the borough engineer on a 
project for surrounding the town with boulevards, and making 
various improvements and alterations in the existing thoroughfares. 
‘The report was summarised at considerable length in these columns 
last week, and was brought forward by the special improvement 
committee. Mr. Earle moved, and Mr, Alderman Gardner seconded, 
the adoption of the report, when an animated discussion ensued, in 
which it was stated that the cost of carrying out the proposed im- 
provements in their entirety would be £1,500,000, and that a rate 
of Is. 2d. in the pound, extending over a period of thirty years, 
would be required to meet the expense; that while the boulevards 
were being constcucted, an extensive line of sewerage encircling the 
town might also be carried out; and that if the work thus proceeded 
together a great deal of time and money would be saved, and the 
health of the town materially improved. Eventually an amend- 
ment, proposed by Alderman Bennett, that the report be referred 
back, on the ground that the committee had not had time to mature 
their plan, so as to embrace the various matters suggested in the 
debate, was unanimously adopted. 

One of Palmer's rotary, hydraulic, lifting, and forcing pumps has 
been exhibited in operation at one of the Liverpool docks during the 
past week. ‘The pump was patented in the United States in 1857, 


It may be interesting to reproduce some observations made by Mr. | 





Robert Stephenson at the Armstrong banquet at Newcastle last week. 
Mr Stephenson said, no one more sincerely sympathised with his 
friend, Sir W. Armstrong, than he did. He congratulated him most 
fervently on the warm feeling which had been expressed in that 
room that day towards him. He would not draw a comparison 
between Sir William’s progress and that of others who ranked in the 
highest walks of mechanical science. Nothing could exceed his 
admiration of the exquisite perfection of detail of his shell and gun; 
nothing could exceed his full appreeiation of Sir William’s com- 
prehensive views respecting his projectiles. He had taken up that 
which was old and useless, ard brought it to a state of perfection 
which almost detied any improvement, because when he could hit a 
target 5 ft. or 6 ft. square, at 3,000 yards, it really left nothing to be 
wished for. But, whilst fully appreciating the perfection to which 
Sir William Armstrong had brought this piece of machinery, let him 
call their recollection to one most important cause of that perfection 
being attained. It no doubt originated with the genius of Armstrong; 
but it had for its foundation another and equally important cause— 
the improvement in our skilled workmen. Thirty or thirty-five 
years ago, when he was a workman in the shop in Forth-street, 
Sir William’s gun would have been perfectly impracticable. At 
that time, in connection with the locomotive, he and his father had 
to stop and ask themselves, “Is this capable of being made ;” and 
they had to adapt their contrivances to the skill of the workmen of 
the day, It was then more easy to conceive than to execute. There 
was then no difliculty in cultivating the mind, but great difficulty in 
cultivating the hand; and no one would sympathise with him more 
largely than Sir William Armstrong, when he said Sir William had 
been much indebted to the skilled workmen of his factory. George 
Stephenson was in the habit of saying he had no difficulty in 
engineering matter, but great difticulty in engineering mind. This 
had been his difieulty; and when Sir William received the address 
from his workmen, it must have been the proudest moment of his 
life, that, after having overcome matter, he had also overcome vital 
mind. 

About 100 labourers are now engaged in constructing new roads 
and drains across Grunty Fen, near Ely. 

With the exception of a few of the table-knife and spring cutlery 

manufacturers, who are tolerably busy with Americar orders, mat- 
ters are still reported to be flat in most of the staple branches of 
Sheffield trade. 
« Me. Brydone, the chief engineer of the Great Northern Railway, 
bears favourable testimony to the suitability of the new “ adaman- 
tine clinker "—a small fine brick, formed from a clay found at Little 
Bytham, Lincolnshire—for paving purposes. It is understood that 
these clinkers have been laid down at the Duc d’Aumale’s, Orleans 
House, Twickenham; the late Duke of Devonshire’s, Chiswick ; the 
Earl of Wilton’s, Egerton Lodge, Melton Mowbray; Mr. R. Bar- 
bour’s, Bolesworth, Cheshire, &c. ; and that they are largely used by 
Messrs. Peto and Betts, Cubitt and Co., &e. 

An immense quantity of rock slipped a few days since into one of 
the principal cuttings on the South Durham and Lancashire Union 
Railway, near Kirkby Stephen. It will probably take three months 
to remove the debris, but the opening of the line is not expected to 
be delayed. 

At the monthly meeting of the Ipswich Dock Commission, on 
Friday, the chairman stated that the landing stage on the east side 
of the river was most satisfactorily completed. It was a very fine 
stage, and would accommodate from 150 to 200 persons at the same 
time; it would always be level with the boat brought up to it, and 
there were excellent stairs on either side, leading down to it; 
besides which, an arrangement had been made for slides to let down 

oods. Indeed, everything was as complete as could possibly be. 

he stage on the western side was also making considerable 


rogress. 
4 Professor Crace Calvert has been directing attention, in a lecture 
at the Royal Manchester Institution, to the utilisation of town 
sewage. The progress of agriculture, he remarked, depended upon 
the proper appli¢@tion and discovery of manures, and the health of 
large cities was intimately connected with efficient sewerage. The 
present plan of sewering large cities was bad, because it wasted the 
manure and fouled the rivers—witness the filthy state of the Thames, 


| Mersey, Irwell, &c. The annual value of the sewerage of Man- 


chester was about £250,000, and of London £1,444,177. Various 


| plans had been suggested for collecting the refuse of cities and turn- 
| ing itto agricultural purposes; but the want remained of a success- 








ful paying system. At the Mayfield Printworks lime was used for 
purifying the dirty water of the Medlock. Mr. Calvert expressed 
his surprise that the inhabitants did not agitate for the puritication 
of the Bridgewater Canal, which would certainly some day produce 
a terrible epidemic. The experiments made by Dr. Angus Smith 
and himself, at the direction of the Sanitary Association, proved 
that the thing was practicable. Mr. Calvert drew attention to a 
suggestion for collecting sewage, made by Dr. Joule, of this city, 
which was, he said. deserving of serious consideration. Tre plan 
was to have closed tanks at certain distances for collecting the sew- 
age, with a drain to carry off useless liquid. Dr. Joule already 
deserved a monument as a scientitic man, and if he succeeded in per- 
fecting a system of sewage that would pay as a speculation, he 
would deserve another monument as a public benefactor. 

At the last meeting of the Manchester Literary and Philosophical 
Society, Mr. H. M. Ormerod produced two specimens of iron used 
in building, which had both become oxidised so as to injure the 
buildings which they had been used to strengthen. One, an iron 
cramp, taken from the north-west buttress of Manchester parish 
church, about 1 ft. long, and 3 of an inch thick, had become treble 
the thickness by rust, and split the buttress, in the centre of which 
it was inserted, lifting about 12 ft. of wall. It had been inserted 
about ninety years since. The other was a small wedge, from the 
steeple of St. Mary’s Church, in Manchester, about § of an inch thick 
at the broad end originally, but now j of aninch. These wedges had 
lifted all the stones which they were meant to keep in their places, 
splitting some, and allowing all the rain to penetrate. The steeple 
was erected about 1756, and the upper part has now become so 
ruinous and dangerous from the original faulty construction, and 
the expansion of the iron cramps and wedges, that it is being taken 
down, pursuant to notice from the city surveyor. 

At a quarterly meeting of the Leed’s town council, a day or two 
since, £500 was voted for the purpose of draining Woodhouse Moor. 
The total expenditure now authorised by the council in respect to 
the extension of the waterworks is £14,500 ; £12,930 for works, and 
£1,570 for land. Contracts have just been let to Messrs. J. and B. 
Wilson, for the erection of an engine-house and other works at 
Headingley (amount £1,508); and to Mr. Silas Abbey for the 
construction of a reservoir and other works at Bramley (amount 
£2,162). 

The jury at the coroner’s inquest on the sufferers by the fatal 
boiler explosion at Huddersfield attributed that event to over-pres- 
sure; and added a rider, blaming—first, the act by which the boiler 
had been raised from a 30-Ib. to a 50-Ib. pressure, without a proper 
and efficient examination; and, secondly, Mr. Holt, the inspector of 
the Huddersfield Boiler Association, for having on the day pre- 
vious to the explosion shifted the ball to the end of the lever, thereby 
increasing the pressure, without having previously made an accurate 
internal examination of the boiler, and without having a steam- 
gauge of sufticient capacity to indicate the pressure. They con- 
cluded by calling the immediate attention of the millowners in the 
neighbourhood to the present very defective practice with regard to 
the examination of steam-boilers. 

A new county court is about to be erected at Barnsley, from plans 
by Mr. C. Reeves, of London. The following tenders have been 
delivered in competition, and are considered to bear a reasonable 
approximation to each other:—Mr. Cameron, Barnsley, £3,625; 
Mr. Huddlestone, Lincoln, £3,611; Messrs. Hill and Son, Leeds and 
Barnsley, £3,476; Mr. Harrison, Barnsley, £3,441); Mr. Robinson, 
Barnsley, £3,437; Mr. John Moxon, Barnsley, £3,400; Mr. James 
Brier, Dewsbury, £3,389. 

A correspondent of an influential journal in the north of England 
—the Manchester Guardian—states that he has lately had an oppor- 
tunity of conversing with an English peer (probably Lord Wodehouse), 
whose late official duties have given him peculiar opportunities for 
forming trustworthy views on Russian matters and probable policy. 
The “peer” is strongly impressed with the belief that Russia, from 
various considerations, neither expects nor wishes to take an active 
part just now in warlike operations. The experience of the Russian 
war is considered to have shown Russian statesmen the ruinous mis- 
take of any serious implication in European hostilities on the part of 
an empire whose railway system is in its infancy, whose troops are 
armed with inferior weapons, and whose fleet is, for the moment, all 
but a nonentity. The flower of the Russian sailors—men and officers 
—were swept away in Sebastopol, where the marine corps bore the 
brunt of the siege, and all its horrors. Their Black Sea fleet was 
absolutely annihilated at the same time. Their Baltic tleet—though 
considerable on paper—is practically worthless for operations beyond 
the Gulf of Finland and the comparatively sheltered waters of the 
Baltic adjacent thereto. E-ven within these limits the ships are not sea- 
worthy, except in the finest weather. In moving from Revel to Cron- 
stadt the fleet was in imminent danger, and one 80-gun ship went down 
with all hands. The Russians do not possess more than four screw 
line-of-battle ships, two of which were on the stocks of Nicolaieff at 
the conclusion of the late war (and which, by express treaty, the 
Russians have been allowed to finish and bring from the Black Sea 
to the Baltic); and two which have been built for the Russian 
Government abroad—one in France and the other in America. Be- 
sides these four screwships (properly so-called) they have fitted 
screws to two of their old sailing first-rates, but with a most un- 
satisfactory result, as might be expected from what we know of the 
engineering resources of their dockyards. 


Tne Army.—The total number of desertions from the ranks of 
the army last year (1858) amounted to 20,360, the total number of 
enlistments to 91,971, and the total number of recruits remaining in 
the ranks on the 31st of December to 42,234. There were 2,007 de- 
sertions from the cavalry, 14,862 from the infantry, 2,000 from the 
Royal Artillery, 148 from the Engineers, 524 from the Military Train, 
5 from the Medical Statf Corps, 2 from the Armourers Corps, 3 from 
the Colonial Corps, and 809 from the East India Company. 

ImMrrovep Revotver.—Messrs. Deane and Son have lately sub- 
mitted for the approval of jthe military authorities a much im- 
proved revolver, the internal mechanism of which lessens the intri- 
cacy of the action, and by a very simple arrangement locks the 
hammer and cylinder in such a manner when not in use, as to do 
away with the chance of accident. The improvement is termed the 
Deane and Harding patent, and among other valuable simplifications, 
has one by which almost instantly the cylinder and barrel can be 
separated from the stock for the purpose of cleaning. A powerful 
lever ramrod, acting vertically on the bullet, is also added. 

Drapty Arrrametic.—In the first bombardment of Sebastopol, 
commencing October 17th, 1854, there were 72 siege guns employed, 
which fired in all 21,881 rounds: in the bombardment commencing 
April 9th, 1855, there were 123 guns, and 30,633 rounds; in that 
commencing on the 6th of June, 155 guns and mortars fired 32,883 
rounds; in that commencing on the 17th of June, 166 guns used 22,684 
rounds. The attack of August 17th was by 196 guns, and 26,270 
rounds were fired; and in the final bombardment of September 8th, 
207 guns and mortars consumed 28,476 rounds of shot and shell. 
These numbers, with 88,640 rounds tired casually, or to repel night 
attacks, and 405 rounds of carcases and “light balls,” give a total 
of 251,872 rounds of shot and shell fired by the English during the 
whole siege, from first to last. This, in the whole course of opera- 
tions, gives an average weekly consumption of 6,000 rounds of shot 
and shell, or less than one-sixth of the amount which could be sup- 
plied weekly by Woolwich Arsenal alone. In a naval war, however, 
the expenditure of iron ammunition would ave nearly double 
the amount required for the siege of the Euxine’s great mistress. 
Thus in the combined attack by the fleets on the sea forts during 
the land bombardment of the 17th of October, the Agememnon, in 
the course of four hours or so, tired away upwards of 3,000 rounds 
of shot and shell, and the Rodney, Sanspareil and Bellerophon ex- 
pended nearly the same enormous quantity.—Times. 
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Guasgow, 18th May, 1359, 
Our market during the past week has been in a lancuid, drooping con- 
dition, with little disposition to operate, and few purchases made for a Tise 
The legitimate demand has been less active than heretofore, and this com- 
bined with the caution produced by the uncertaiuty of the results of th 
war, has caused a fall in price of 1s. 3d. per ton since Wednesday last. 
Shipments last week ;were 11,287 tons against 11,535 tons corresponding 
week last year. 
SHaw AND THOMSON, Metal Brokers, 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Eoard; Foreign in Bond. — Extra 
sizes are charged for at the rates agrced by the trade. Brokerage 
is not charged ior buying except on Foreign Tin, . 
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Rais: But little doing. Market dull at £6 to £6 5s. per ton nett cash 
f.o.b. at the Welsh ports. 
Scorcu Pie Iron: At the begi 





nning of the week the market was con- 
siderably depressed, and price of warrants declined from 49s. 3d. to 48s, 6d., 
since which, however, it has assumed a better tone, and closes firm at 49s, 
for mixed Nos. cash, 49s. for No. 1 G. M. Brands, and 50s. for three months 
open f.o.b. at Glasgow. The shipments were 11,300 tons against 11,500 tons 
the corresponding week last year. 

SPELTER steady at our quoiations, 

Coprek in moderate request at the reduced rates announced last week. 

Leap rather firmer. 

Tin: English in fairdemand. Banca is quoted £3 per ton dearer. 

TiN PLATES may be bought a trifle lower. 

MOATE and CO., Brokers, 

May 19, 1859. 65, Old Broad-street, London. 
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Wootwicu ArsENAL.—The new gun factory at Woolwich is not, 
at present, contributing its quota to the general din of preparation. 
For the last two or three weeks work has been suspended, in order 
that additional furnaces might be erected. In the original design for 
this foundry it was intended to erect five pairs of furnaces, but, from 
a sudden fit of timidity or economy, it was at last resolved only to 
begin with two pairs or four furnaces in all. With this small 
number during the past year 197 32 and 68-pounders have been 
cast, at an average cost in round numbers of about £50 per gun. 
Close by the new gun factory a newer one still is about to be erected 
for the manufacture of Sir William Armstrong’s breech-loaders. 
The intended editice will not be a very large building, as the large 
range of foundries erected, at a cost of some £250,000 sterling, for 
the manufacture of the Lancaster guns and shot are now to be given 
over, with all their plant, to assist in making Armstrong’s artillery. 
Under the old contract system all the shot and shell used in our wars 
were made by private firms at an average price of about £13 per 
ton. During the Crimean war the enormous expenditure for 
material of this kind alone at last directed attention to the subject, 
and a foundry was erected at the arsenal for the special manufacture 
of shot and shell. The success which attended this plan led to its 
gradual extension ; till now, all the shot and shell we are ever likely 
to use in wars of the greatest magnitude could be supplied with ease 
by the every-day working of the arsenal foundry, and this, too, at a 
saving to the nation of no less than £6 per ton. Just now this de- 
partment is unusually active, and is turning out shot and shell at the 
rate of 26,000 rounds per week. Working overtime and during 
the night the weekly total can be raised to nearly 40,000 rounds. 
There are between 80,000,000 and 90,000,000 rounds of Minié 
ammunition in store, and the Minié bullet machines are turning out 
the conical balls at the rate of 2,000,000 rounds per week, a number 
which can always be increased to 3,000,000 by keeping the machines 
going during the night as well as day. f percussion caps we 
should be afraid to say how many millions there are ready, or how 
many hundred thousands could be manufactured per day if neces- 
sary. There are now in store at Woolwich very nearly 12,000 pieces 
of iron ordnance, and deducting from this number old guns and 
24-pounders, which are now no longer issued either to ships or forts, 
there are still available for service at any moment upwards of 7,000 
cannon, all of the best modern make and the heaviest calibre. In 
this number, of course, no account is taken of the store guns at the 

reat dockyards, at each of which there are kept from 1,000 to 1,500 

eavy cannon of the very newest description. The resources of 
Woolwich Arsenal are now equal to bringing forward, fitting, and 
issuing these reserve guns for active service at the rate of 200 per 
week. At present the orders are to get ready and send off for service 
100 of these heavy ordnance weekly, and they are accordingly 
being ted and shipped off to Malta, Corfu, Gibraltar, and other 
ports in the Mediterranean with the utmost rapidity. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, April 1, 1859. 
Sir Roperick I. Murcuisoy, D.C.L., F.R.S., Vice-President, 
in the Chair. 

ON THE INSIGHT HITHERTO OBTAINED INTO THE NATURE 
OF THE CRYSTAL MOLECULE BY THE INSTRUMENTALITY 
OF LIGHT.* 

By Nevin Story MAsketyne, Esq., M.A. 


Tue horizon of man’s view extends in two directions. The one is 
turned towards the infinitely vast, and carries his eye into the regions 
of space, spanning distances that leave his world a speck in creation. 
The other direction along which he strains his gaze is into the intini- 
tesimal; and the microcosm of the crystal is the region it must 
traverse before it can reach the ultimate units‘of material consistence, 
which form the centres of chemical force. That region, however, is 
to be explored by the reason rather than by the eye, for the minutest 
thing cognisable by the microscope is left far behind in the first step 
taken downwards into the crystal world. 

In a crystal there exists a complete regularity of arrangement and 
of the distribution of its powers of resisting, of transmitting, or of 
converting and modifying any forces that may solicit it. Of this, to 
a great extent, the external symmetry of its facettes is an expression. 
But the physical properties of the crystal atlord the most perfect 
evidence of it. 

The different varieties of symmetry exhibited by outward crystal- 
line shape, are found to indicate, with much precision, a correspond- 
ingly ordered arrangement in the physical properties of the various 
crystals that illustrate them. 

‘The definition of the terms crystallographic axes, parameters, indices, 
and morphological axes being necessary for elucidating what was to 
follow, were given. Thus crystallographic axes. are geometrical 
directions, determined by the intersections of any three planes of 
the crystal. They are taken as axes of co-ordinates, and called 
severally x, y, and z, and such are chosen as express in the most 
simple and smallest numbers the relations of all the planes of the 
crystal to one another. 
Crystallography, viz., by this, that a plane parallel to any facette 
will cut these axes at certain detinite relative distances, measured 
from the centre at which the axes cross, and controlled by the prin- 


ciple to be next enunciated. Certain of such planes can always be | 
found in every crystal species for which the ratios of these distances | 


are simpler than in any others. The distances for such particular 
planes are called the parameters of that species, and their values are 


generally indicated by the letters a, b, and c, which represent the | 


distances measured severally along the axes x, y, and z. The ratios 


of these parameters cannot be expressed (except, of course, where | 
In this respect they bear | 


they are equal) by any rational numbers. 
some analogy to the chemical equivalents; thus in topaz the para- 
meters are 

a:b: c:: 1+: 05284: 047698 approximately. 

Now every facette on any topaz crystal must cut the axes at 
distances, the ratios of which are represented by very simple fractions 
of these numbers, such as }, 4, 3, &e. 

Hence any facette represented by the form (423) will be parallel 

x to a plane cutting the axes 2, y, z in points 
whose distances along these axes are found by 
the proportions } @ along axis x: } 6 along 
axis y: 3c along the axis z. 
law of definite proportions in chemistry, if 


of oxygen 8° we have 28-042 iron + 8 oxygen, 
forming one oxide of iron, 2 X 28-042 iron + 
3 X 8 oxygen, forming another of iron. 

4, 2, 3, are the indices of that facette, and by the symbol (423) is | 
indicated a group of eight facettes which the law of symmetry of | 
the system requires, and which will, therefore, be found on every | 
complete topaz crystal that carries one of these facettes of that form. 
The indices are generally indicated by the letters h, k, 4, which, 
therefore, express rational numbers, while the parameters a, b, c 
always (where unequal) express irrational numbers. 

The term morphological axis was detined as an axis round which 
the facettes are symmetrically arranged, but which is not necessarily 
a crystallographic axis (e.g., in the rhombohedron). 

The terms elasticity, and axes of elasticity, were next explained— 
the former term as implying a power of counter-resistance to any 
force tending to displace the particles of the crystal (eg., the com- 
pressing force of a blow or any vibration, such as sound, &c.), the 
axes of elasticity being those directions in the crystal along which 
alone the displacement and the counter resistance opposed to it by 
the crystal coincide and operate in the same line. A force acting 
in any other direction is met by counter-forces distributed along the 
directions of these axes of elasticity. 

These definitions being explained, the speaker entered on a short 
illustration of the laws of crystallographic symmetry in crystals, 
exhibiting, by means of diagrams, their general morphological 
relations so far as was necessary for the subsequent discussion, and 
pointed out the analogy in complex crystal forms, with the symmetry 
of certain floral types of form. i a 

The representation of the magnitude and directions of the axes of 
elasticity in each crystalline system was shown to be possible by | 
means of one of three solid figures. 

These, in the case of the octahedral system—from the mutual | 
convertibility of every axis of elasticity in it—were shown to be | 
represented by a sphere. No more was said of this system. 

The pyramidal and rhombohedral systems were morphologically 
associated, by the fact of each having one morphological axis, round 
which a perfect symmetry reigned—though crystallographic laws 
ranged the facettes in multiples of 4 round the axis of the first, and 
of 3 round that of the second. The elasticity in these crystals was 
represented by a spheroid—prolate (called negative) or oblate (called 
positive), according as the elasticity was greater in an axial or an 
equatorial direction. 

The prismatic system was represented, as regarded its elasticity, 
by an ellipsoid, a ‘figure whose axes are all unequal, though rectan- 
gular. 

The oblique systems, also approximately represented by ellipsoids, | 
were discussed later. ; 

These preliminary statements having been gone through, the 
speaker entered on the question of the internal molecular arrange- 
ment of the crystal, and first briefly reviewed what has been 
established regarding the physical relations of crystals. 

He introduced the name of Professor Grailich, of Vienna, in con- | 
nection with this subject, as one who, with his pupils, had worked 
over the whole of this large field of research, and had both added 
much to the facts themselves, and contributed greatly towards the 
extension of the theoretical views that must be called in to explain 
them. Some of the more recent of these results of Professor Grailich 
and his collaborateur, Dr. Viktor von Lang, formed the chief subject 
matter of what followed. 

BR energies made hitherto to determine the 
lead to et physical powers were then reviewed, and shown to 
‘he seneral conclusion that there is a very close relation 

between its morphiiuginal (; ’ ical) 
: i Phwetoal (and therefore geometrical) symmetry and 
its pnyeical properties. R 
he mechanical elasticity possessed by the crys.aa s~ 24. ai 





| 


action of a crystal 


esthescassici ferent 
* In this notice a larger space is given to preliminary and other details 
than could be devoted to them in an hour’s yA ner “This was felt to be 
necessary, partly because the speaker entered more on these points than he 
had intended in the scheme of his discourse ; and having done so it is his 


wish to give a clear statement of them : partly, too, because the 





directions may be examined through its cohesion, as indicated by 
its cleavage, its hardness, its acoustic properties, &c. 

The cleavage, where it exists in a crystal, invariably occurs in the 
direction of actual or of (in obedience to the great crystallographic 
law) possible crystal-planes, and is furthermore found to follow 
planes repres.nted by very simple indices. Besides this relation 
between the direction in which the crystal splits and its crystallo- 
graphic form, there is also exhibited a remarkable relation between 
the degrees of facility in which the substance yields to the cleaving 
force and the symmetry of the crystal. Such crystals as have equal 
parameters exhibit equal facility of cleavage in three directions ; 
such as have two only exhibit equally easy cleavage in two direc- 
tions. 

The hardness of a crystal also varies on its different facettes, and 
in different directions on the same facette; and it would seem to be 
a general law that the greatest hardness is exhibited in a direction 
and on a plane at right angles to that of cleavage, and that the 
hardness graduates in its degree in proportion as the plane experi- 
mented on tends to coincide with that plane. | Frankenheim, Franz, 
Grailich, and Pekarck.] 

The acoustic characters of a crystal are of an analogous kind. So 
far as they have been investigated, they seem to follow the law of its 
symmetry. Thus, rhombohedral crystals exhibit a triple acoustic 
symmetry round the morphological axis; and the axes of acoustic 
elasticity appear to coincide with the crystallographic axes, i.e., with 
the intersections of the planes of the fundamental rhombohedron. 





These relations are indicated by the Law of | 


Just as by the | 


the equivalent of iron be taken as 28-042, and | 


| structure. 


In some cases the acoustic characters of the crystal (indicated by the 
| tones produced, as also by the lines into which finely sprinkled par- 

ticles arrange themselves on a plate of the substance when set 
| vibrating by a violin bow) seem to provide a more subtle means of 
| investigating its elastic structure than the coarser methods of cleavage 

and hardness [Savart’s Experiments—this is especially exemplified 
in the case of quartz]; and crystal acoustics would, in this respect, 
seem to offer a fertile tield for investigation. 

In the magnetic relations of the several parts of a crystal much 
has been done [Faraday, Plucker, Tyndall and Knoblauch, Grailich 
and Von Lang]. The results of Professors Tyndall and Knoblauch 
have been completely contirmed and extended by Grailich and Von 
Lang. who have added to their results a large series of magne- 
crystalline determinations, and expressed them by a nomenclature 
at once comprehensive and concise. Tyndall and Knoblauch have 
shown that the intensity of the diamagnetic (<e., equatorially tend- 
ing) or of the paramagnetic (i¢., axially tending) action, depends 
on the density of the substance along particular directions. The 
Vienna observers prove that isomorphous bodies, of similar (dia- or 
para-) magnetic kinds, have a similar magnetic set ; and that those 
of opposite kinds (one of para- the other of dia-) magnetic nature, 
comport themselves in ways precisely inverse to one another, and 
that thus the magnetic orientation* depends upon the different re- 
lative densities of the crystal along ditierent crystallographic direc- 
tions in it. 

There is evidently here a qualitative action (an axial or an 
equatorial set), which is to be distinguished from the amount of 
energy, of this setting or directive force, in various directions of the 
crystal. The former depends on the chemical nature of the sub- 
stance ; the latter solely on the crystalline arrangement. 

The passage of electricity through crystals has been studied 

Wiedemann, Senarmont, Knoblauch], and given general results 
indicative of analogy with those obtained in respect to the trans- 
mission of light and heat; while the remarkable development by 
heating or cooling a crystal, of electric tensions on parts of it morpho- 
logically polar to each other [analogue and antilogue poles in termin- 
| ally-polar, and also central-polar pyro-electricity—Riess and Rose, 
| Karsten Pasteur, &c.] indicates that here, as in magnetically-polar 
| substances, and as in the alterations in volume effected by change of 
| temperature, the powers that, so to say, reside in the crystal, and of 
which its crystalline form is the outward expression, are potent to 
modify the character and the amount of the tensions induced by the 
natural forces, which we call electricity, magnetism, and heat, and 
| that those powers have thereby a direction or localisation imposed on 


them in accordance with the crystalline structure. 

Heat, indeed, must be viewed in more than one modo operandi. As 
| radient heat; in the influence of the crystal upon its forward propo- 
| gation ; in its polarisation, absorption, or transmission by (i.e. the 
diathermanence of) the crystal, we have to associate it intimately 
with light, to view it, in short, as light endowed with longer wave 
length. 

As heat of temperature (intensity of thermic excitement) we 
' must follow up its action on crystals as an agent causing increase of 
| volume, and therewith inducing a series of concomitant results of 
| the highest interest. In this respect it affords one of the most 
instructive means at our disposal for the examination of crystal 
Upon this Professor Grailich and Dr. Viktor Von Lang 
have brought mathematical analysis to bear; and by showing that 
the increase of temperature, while changing the relative values of 
the parameters of a crystal, never alters the irrational character of 
those parameters, have given to Mitscherlich’s beautiful and well- 
known results a new significance, as Von Lang has also done with 
Rudberg’s investigation on the change in the action of aragonite on 
light induced by a change of temperature. They have shown that 
all whiclr is symbolised by the indices (the general symbol, h, &, /) 
in a crystal—its symmetry, and therefore its system — remains 
unaltered: the lengths of the parameters may vary, the inclination 
of a leaning axis in the oblique systems may change by change of 
temperature, but the principle which Grailich establishes as the 
“Law of Conservation of Zones,” remains presiding over the 
general crystal form, so that it is impossible for a crystal, by the mere 
agency of a changing temperature, to drift from one system into 
another.t 5 
But it is to light that we are to look as the most subtle instrument 
for aiding our reason in scrutinising the inner nature, or most inti- 
mate structure of the molecular system, which we call a crystal. It 
seems a true prerogative of light to do this, The frequent transparency, 
and the varied colours in different directions of so many crystals ; 
and the changes which the light is subject to within the ‘crystal, its 
polarisation, absorption, fluorescence, and the other modifications it 
undergoes, all point to this most snbtle agency as a discriminativ 
power the best adapted for our purpose. 
In any of the systems under consideration, the light, on entering 
a crystal, is, except along certain directions, divided and polarised. 





| The two polarised rays into which it becomes thus divided pursue 


new and different paths in the crystal, each ray difiering from the 
other in the velocity of its propagation, the crystal retarding the 
progress of the ray vibrating in one plane, more than it does the ray 





* By orientation is implied the directions in space, relatively to some 
given directions, of any axes (whether crystallographic, magnetic, acoustic, 
optic, thermic, or any other). us, if a, b, c indicate the order of magnitude 
of the parameters of a trimetric crystal, say one of aragonite, and these are 

alc fixed in position—a, for instance, being vertical ; 6 hori- 
zontal, ru from right to left; and ¢ horizontal, 

running from front tu back—the magnetic orientation 

of such a crystal is found to be such, that the line ¢ has 

the strongest tendency to stand equatorially. Aragonite 

is a diamagnetic substance, and this, together with its 
orientation, is designated by Professor Grailich by the 

symbol 3 (¢, a, b), which serves to indicate that the 

lines of greatest, mean, and least magnetic action are in the order 
c, a, 6, the greatest crystallographic axis being that of least magnetic 
action (and, therefore, in this diamagnetic substance, also that of greatest 
covtowwt ay = a8 Nn crystallographic axes are 
‘ 3 i mean of the magne-crystalline axes. The 
magnetic orientation of the mineral staurolite, “which is a paramagnetic 
substance, is expressed by w (ac b), so that here the same axis is the direc- 
tion at once of the greatest crystallographic parameter and of the greatest 





views for which he is much indebted to the conversations and private letters 
of his friend Professor Grailich, are more intelligible to a general audience 
by the help of such preliminary explanations. He believes they may render 
4 beautiful subject—which must be difficult, and cannot be popular in the 
childish sense of the word—sufficiently intelligible, by patient study, to be 
interesting to persons such as those who did him the honour of forming his 
audience on the Ist of April. 





magnetic action, i.c., the axis of greatest density, while the mean and least 
ee Ag directions respectively of the least and mean magne- 


t Thermic axes are those directions in a crystal along which it is altered, 
A —- A Campana, only in linear dimensions, ey are fixed 

'ystallographic ons, Every other crystallographic line that can be 
drawn through the crystal i irecti 
relatively to changes not in length only, but also in direction 





vibrating in a plane polar to this. The spheroids, or ellipsoids of 
elasticity before alluded to present admirable geometrical expres- 
sions for the degree and relative amounts of the retardations 
etlected, and for the directions of the planes of vibration thus induced 
by the crystal on the waves of light. Without entering into an 
explanation of the polarisation of light, or its precise relations to the 
directions of optical elasticity in the crystal, it was deemed o—- 
to remark that parallel to one direction the sections of the spheroid 
are circles, and that the (locus of, or) line formed by the consecutive 
centres of these circles is the morphological as well as the optical 
axis of all crystals belonging to those systems, whose elasticity can 
be represented in magnitude and direction by a spheroid (the 

yramidal—rhombohedral). In the prismatic (and approximately 
in the clinohedric systems), whose elasticity is represented by an 
ellipsoid, there are two circular sections that may be made through 
the centre of the ellipsoid of elasticity. 

In either case lines perpendicular to these circles are the “ optic 
axes” of these systems, that is to say, are directions along which a 
ray goes with only one velocity, and is, therefore, not broken up and 
polarised; as can be demonstrated by a very simple geometrical 
construction. The spheroidally elastic systems have, therefore, one 
optic axis—one only direction along which light passes unchanged 
(uniaxial systems). The systems whose optical elasticity is repre- 
sented by ellipsoids have two such directions (biaxial systems). 
Moreover, in the latter the plane of these can be readily shown to lie 
necessarily in the same plane as contains the greatest and least axis 
of the ellipsoid, é.e., the greatest and least axis of elasticity. 

The first mean line of the optic axes in biaxial crystals, is the line 
bisecting the acute angle formed by the optic axes. In prismatic 
crystals it is, according as the mean elastic axis is proportionately 
small or large, either the greatest axis of optical elasticity (optically 
negative crystal), or the least (an optically positive crystal). The 
second mean line is the axis bisecting the obtuse angle, formed by 
the optic axes. The law of the prismatic system regarding the 
position of the optic axes for different colours, appears to be that the 
tirst mean line of the optic axes is the same for every colour, in any 
given crystal species, but that the angle of the optic axes for each 
colour may be different. Furthermore, in this system, the axes of 
optical elasticity, and the mean lines, as well as the planes contain- 
ing the optic axes, coincide in direction with the morphological 
axes. 

A beam of polarised light was employed to throw on a screen the 
stauroscopic phenomena produced in sections of crystals, cut perpen- 
dicularly to their optic axes, or to the first mean lines of these; and, 
by the use of cheuthing coloured glasses, the ditferent optic axes were 
shown to diverge more for some colours than for others in the pris- 
matic system. 

Thus, Rochelle salt exhibits the centres of the rings or brushes as 
far more divergent for the red rays than for blue, while in aragonite 
the converse is the case, though not in so eminent a degree. Mellate 
of ammonia (and Brookite also) exhibit (as shown by Grailich) the 
wonderful fact of a divergence of the red rays with the optic axes in 
the plane « 2, while the optic axes for the blue rays lie in the plane 
y z, and those for green converge at the centre into a uniaxial 
system. 

The more complicated phenomena exhibited by sections of crystals 
belonging to the clinohedric (oblique and anorthic) systems were 
next made the subject of illustration, partly by diagrams and in 
part too by experiment. In the monoclinohedric (the singly leaning 
prismatic system), there is one plane of morphological symmetry, 
and it contains the two crystallographic axes that are inclined to 
each other; the third is called “ the axis of symmetry,” and is the 
only true crystallographic axis in this system that is tixed by mor- 
phological conditions. The laws of the distribution , and of the disper- 
sion of the optic axes in this system, as given by Angstrom [ Beer's 

Héhere Optik, and Grailich’s Translation of Professor Miller's 
Crystallography}, are—1st. That this morphological axis is also one 
axis of polarisation * for all colours, without dispersion (i.e., without 
any divergence of the directions of vibration of the rays for different 
colours); but that the other two axes of polarisation are rectangular 
axes, and are dispersed for , different colours differently in the plane 
of symmetry; and 2ndly | Angstrom], there are three different cases 
peculiar to this system possible: gypsum illustrates one of these, 
that, namely, in which the morphological axis is the second mean 
line, and the axes of the blue and red rays stand to each other in the 
positionsof BR BR. 

Borax illustrated another of these cases, where the planes of the 
optic axes for the blue and for the red were so dispersed in the plane 


of symmetry as to be crossed thus: : . the morphological axis 


being the first mean line. 

Finally, Adularia illustrates the position of the optic axes, in 
which the planes containing them, for each colour, cross the plane of 
symmetry, and the morphological axis is the second mean line, the 
first mean lines being dispersed for each colour along the plane of 


symmetry. This position is that of "RB B. 


Thus far the conformity between crystalline symmetry and the 
distribution of optical elasticity, would seem sufficiently near to 
bring the latter into the same category with the elasticity exhibited 
by the crystals under the solicitation of less subtle forces, But a 
nearer view of the phenomena goes far to dispel this expectation. 





* The use of the word axis of polarisation instead of axis of elasticity, in 
this case, is afterwards explained, 


(To be continued. ) 





Fresh WATER ON Boarp Passencrr Suips.—The Gazetle con- 
tains an order in council Seeing that any passenger ship may now 
be cleared out and proceed on her voyage, having on board, in 
tanks or casks, only half the quantity of pure water required by the 
Passsenger Act, 1855, to be carried for the use of the passen 
provided there be on beard an eflicient apparatus for distilling fresh 
water from salt water, such apparatus to be provided under certain 
regulations. 

EXTENSION OF THE Money-Orper System To CanapA.—On 
and after the 1st of June next money orders will be issued at all 
money-order offices in the united kingdom of Great Britain and 
Ireland on the principal places in Canada, and by these places on 
any money-order office in the United Kingdom, at the charge of 1s. 
for any sum not exceeding £2, and 2s. for any sum above £2 and 
not exceeding £5, beyond which amount no order can be granted. 

Ironworks IN THE Unrrep Srates.—From a table, compiled by 
the American Iron Association, exhibiting the number of ironworks, 
idle and in operation, in the United States, it appears that there are 
furnaces, rolling mills, or forges, in twenty-five of the States of the 
Union, leaving but eight States destitute of ironworks; these are 
Mississippi, Louisiana, Florida, Texas, lowa, Minnesota, California, 
and Oregon, all upon the boundary or frontier. The following are 
the totals :— 


Works, Furnaces. Forges. Rolling mills, 
Working .. .. 1,150 .. 660... 380 .. 210 
Abandoned .. .. 886 ee 272 ee i) 15 
Inall . e- 1,645 e° 832 oe 488 °° 226 


Procress or Russia.—It has been very evident since the close 
of the war with Russia that that country bas turned much attention 
to the means for improving its manufactures, agriculture, commerce, 
and its railways, which has given rise to an enormous demand for 
building materials, and bricks in particular. Mr. Henry Clayton, 
of the Atlas Works, London, the well-known maker of brick machi- 
nerv, obtained some time since special privileges from the Russian 
Government for the introduction of his machinery and his system 
of brick manufacture throughout. For the establishment of ex~- 


tensive brick manufactories in St. Petersburg and Moscow, Mr. 
Clayton has, during this month, sent out a staff of first-class 
men to superintend the erection of the —e and machinery 
requisite for those works, one of which is to capable of pro- 
ducing at least ten million of bricks per annum. 
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ON A NEW FORM OF TELEGRAPH CABLE 
INTENDED TO REDUCE THE EFFECTS OF 
INDUCTIVE ACTION. 

By J. N. Hearper, Electrician, Plymouth.* 


In my last paper I described the nature of the inductive action 
which takes place during the transmission of electrical current 
through insulated submarine conductors, and pointed out the various 
disturbing influences which it occasions. It is now pretty well 
admitted by telegraph engineers that, unless these impediments to 
the free and rapid transmission of signals can be either entirely re- 
moved or considerably lessened, the commercial value of very long 
lines will be somewhat in the inverse ratio of their lengths. As, 
however, the mechanical engineer has overcome the difficulty of 
laying telegraph cables, it now remains for the electrician to over- 
come the scientitic difficulties which beset his path, and to render his 
line of communication thoroughly efficient after it is laid. 

Of late much attention has Leen directed to the subject, and some 
very able communications from practical electricians have contri- 
buted to throw much light upon it. From the very tirst moment 
when the static charge of the gutta-percha coating was brought 
under my notice, I felt that it would one day act as a formidable 
barrier to the extension of submarine lines; and I saw at that time 
no chance of remedy, except in the employment of larger conductors 
and thicker insulating coatings. Within the last year or two, plans 
have been proposed to reduce the amount of induction, some of which 
appear to be founded upon an incorrect apprehension of the electrical 
phenomena to which such arrangements would give rise. For in- 
stance, it has been proposed to include two wires in the same gutta- 
percha sheath, of course separated from each other by an intervening 
stratum of the same material, and to use one as a return-wire. As 
this proposition has been the subject of some discussion amongst 
telegraph engineers, and as there are certain conditions set up by 
the arrangement which do not appear to me to have received suffi- 
cient attention, I have thought it necessary to offer a few remarks 
upon it. 

The circumstances attending the action of two separate submarine 
cables and two insulated wires enclosed in a single sheath are alto- 
gether different. In a single cable, the whole of the internal surface 
of the dielectric induces upon the whole of the external surface, each 
being as an entirety in an opposite electrical state, thus correctly re- 
presenting a Leyden jar. 

In a cable, however, containing two conductors carrying reverse 
currents, the conditions are dierent, and will be represented by a 





Leyden jar having a glass diaphragm across its centre, dividing it, | 


in fact, into two semi-cylindrical jars oppositely charged, in which 
the respective coatings of each will be partly inducing upon the re- 
spective opposite halves of the external coating, and partly upon 
each other through the sectional diaphragm; thus dividing the 
system longitudinally through the centre into two arrangements 
analogous in action, but opposite in character, and exerting a mutual 
influence on each other. 

Let us now consider attentively the phenomena here involved. 
First, then, with regard to the portions of the two wires which in- 
clude the dielectric between them. This resolves itself into a Leyden 
arrangement, the surfaces of whose conductors will be represented 
by the longitudinal sectional area of the respective wires, and whose 
dielectric will approximate in thickness to the mean distance between 
the two opposing halves of the respective wires. This portion of the 
dielectric, involving the action of one-half of each wire, will have a 
greater tendency to take up charge than the portions of the dielectric 
surrounding the outer halves of each wire. Now, although the wire 
itself may exhibit and indicate the tension of the surface with which 
it is in contact, yet this tension is no evidence whatever of the quan- 
tity absolutely existing as charge upon that surface, since very ditle- 
rent quantities of electricity, exhibiting the same amount of tension, 
will be taken up by similar surfaces of a dielectric whose thickness 
varies in different parts. I will illustrate this by anexample. Take 
a thick Leyden jar or plate, and charge it until the spark is capable 
of overleaping a given interval in discharge. I call the length of 
this discharge the degree of tension. Let the quantity of electricity 
necessary to produce this effect, whether measured by turns of the 
machine, by sparks of a given length from a conductor, or by dis- 
charges from a unit-jar, be assumed to be ten measures. Take now 
a jar or plate exposing precisely the same surface, but whose glass 
is only half as thick, and it will be found that twenty measures will 
now be required to produce a discharge of the same length, or, in 
other words, to produce the same amount of tension. Now the ten- 
sion is the same in both cases, but the quantities are as 2 to 1. 

Again, unite these two plates or jars so as to form a battery of 
double surface. Thirty measures will now be required to produce 
the same tension of discharge, but the relative quantities on the two 
plates respectively will still be as 2 to 1, We thus have an analogue 
of one-half of the cable; the thick glass representing the outer half, 
and the thin glass corresponding to the portion of dielectric between 
the two conductors. 

It will thus be seen that one common conductor in connection with 
two surfaces of dielectrics of different charging capacities will exhibit 
one uniform degree of tension, whilst the surfaces with which it is 
in contact may be taking up widely different quantities of electricity. 
In a double-wire cable, then, the necessary diminution of thickness 
between the two conductors will give rise to a correspondingly in- 
creased charging capacity of one-half of the entire charging surface. 

But the mischief does not end here. It is a well-established law 
in electricity, and one which I have had abundan’ opportunities of 


verifying, that the effects of Leyden discharges are as the squares of | 


the accumulated quantities irrespective of tensions; therefore what- 
ever iends to increase tlie’eharging capacity of the surface of the 
dielectric, augments the mischievous etlects in the ratio of the square 
of that accumulation: hence [L cannot imagine that placing two 
wires in the same sheath can be anything but injurious, since one- 
half at least of the internal charging surface of the dielectric has its 
capacity to” take up charge very considerably increased, by the 
greater facility allorded for inductive action by the diminished 
thickness of the intervening dielectric. 

In my last communication I alluded to the advantage which 
might be derived from the employment of a return wire especially 
of large dimensions, for the current instead of working to earth; 
but as I fear my remarks may have been misunderstood, I shall 
here enter more into detail upon that subject. 

In relation to the existing Atlantic cable, the only assistance 
which it could possibly atlord would be in very slightly improving 
the character of the earth discharge. I here avoid the term earth- 
circuit, because 1 do not believe that, except under very peculiar 
circumstances and within very limited bounds, any appreciable 
return current takes place through the earth. We must indeed look 
upon the earth as a great reservoir, capable, with proper arrange- 
ments, of affording any supply, or of disposing of any discharge. If 
the Atlantic cable were a tube carrying water instead of electricity, 
receiving it at one end and discharged it at the other, it would 
never be assumed that the portions discharged in America would 
flow by a return current back through the ocean to supply the other 


end; and the cases are precisely similar: the earth acts the part of | 


a reservoir with regard to electricity as much as the ocean 
does with regard to water; and the circumstances under 
which return currents either of water or electricity could be pro- 
duced would bear the same analogy to each other. The only benetit, 


then, which the present wire could confer, would be by improving to | 


a certain extent the conducting character of the earth, or, in other 
words, by increasing its capacity to receive the discharge, or afford 
the necessary supply. I am free to adinit, however, that with the 
resent wire the amount of assistance that would be afforded might 
limited from its very inadequate conducting capacity, With a 
capacious insulated return wire, however, the case would be 
didérent, It would, as I stated in my last paper, lessen the amount 
of induction by decreasing resistance, and consequently obviating 





* Read at the Plymouth Institution, March 3, 1859, 











the necessity of employing currents of high tension; but it must not 
be inferred from this that inductive action would not take place at 
all. The two cables would, in fact, when carrying reverse currents, 
represent two Leyden jars oppositely charged, and with their outer 
coatings in conducting com ication with each other, or, as is 
actually the case, both uninsulated. Let us now examine the 
various conditions of such an arrangement. 

Ist. Take a single cable working to earth at the remote end; the 
effect, however instantaneous, must originate at the battery end. If 
a positive current be transmitted, the wave proceeds by propulsion 
from the battery to the remote end, which remains normal until the 
excess of current over the resistance of the wire and the inductive 
action through the dielectric makes its appearance there, and the 
effect of the discharge at that end will depend upon the relation of 
these counteracting elements to each other. If a negative or reverse 
current be transmitted, still the effect commences at the battery end 
by exhaustion (for want of a better term), and the remote end still 
remains normal until the resistance offered by the wire to the 
passage of electricity in that direction, and the inductive action of 
the dielectric, shall have permitted the effect to be manifested at the 
other end. In either case, the amount of the effect at the remote 
ends will result from a single force operating in one direction only. 

2ndly. If whilst a current, say for example a positive one, was 
being transmitted from one end, the other end were at the same time 
brought into an oppositely electrical state by applying the negative, 
or, to keep up my simile, the exhausting end of a battery to it, it is 
quite clear that the current would pass more readily, being now 
under the double influence of propulsion from behind and exhaus- 
tion in front. 

8rdly. Take now the case of two wires carrying reverse currents, 
actuated by batteries at the home end, or, what would amount to the 
same thing, having their home ends connected with the opposite 
poles of a single battery, but with their remote ends working to 
earth. Suppose, further, the elects to have reached the remote 
ends. These two ends will exhibit the characteristic conditions of 
the ends of the battery with which they are respectively connected, 
and will appear oppositely electrified, producing the ordinary gal- 
vanometric indications. 

4thly. Let these remote ends be disconnected from earth, and con- 
nected with each other. We shall now have fresh conditions set 
up, for a positively charged insulated wire will be brought into con- 
nection with a negatively charged one also insulated, and according 
to known electrical laws, the opposite electrical states of these con - 
nected ends should, by their mutual attraction and inductive influ- 
ence upon each other, still further overcome the resistance in that 
portion of the conductor, —the exhausting influence of the negative 
end accelerating the flow from the positive one, and thereby at the 
same time diminishing the intensity of the current, and its tendency 
to charge the dielectric. The two cables would now, indeed, form 
one continuous conductor, including, if necessary, a telegraphic in- 
strument between them. 

Now if, during the passage of a current through a very extensive 
closed circuit of a resisting character, it shall be at all admitted that 
the ends nearest the battery will at any time exhibit opposite elec- 
trical conditions, the relative intensities of which shall diminish 
towards the centre of the circuit, it follows that the telegraphic 
instrument between the remote ends of the two cables will be situated 
in the part least likely to be disturbed by inductive action, Not 
only would this be the case, but it would be less liable to disturbance 
from the residual charge of the dielectric; for if, after the transmis- 
sion of a signal, the two home ends be disconnected simultaneously 
from the battery, and either brought to earth or closed into circuit, 
the whole of the actions set up to regain the normal condition will 
be in the direction of the two home ends, leaving the centre, viz., 
the point of juncture of the two remote ends, comparatively free 
from these disturbing influences. A galvanometer at this point 
ought therefore to be simply intluenced by the actual direction of 
the current in the wire, and not by the residual discharges from the 
dielectric, since any flow occasioned by them which could possibly 
pass through that point would necessarily be from positive to nega- 
tive, or in the direction of the first current, slightly prolonging its 
action. The most important question, however, connected with this 
arrangement, and which can only be decided by experiment, is, 
whether the connection of the two oppositely electrified insulated 
remote ends with an insulated galvanometer would not produce an 
equal effect with a smaller amount of current, since its velocity would 
be doubled. Let us consider an analogous example. 

Take two Leyden jars precisely equal in capacity, that is to say, 
which will, with a given number of turns of the electrical machine, 
discharge through precisely the same interval and produce the 
heating etfect in the thermo-electrometer. Connect these jars re- 
spectively with the positive and negative conductors of the machine, 
so as to charge one positively and the other negatively. Connect 
with each jar a discharging electrometer, arranged so as to discharge 
each to its own coating through a given interval, and count the 
number of turns required for the effect. ‘The two jars will discharge 
simultaneously, or very nearly so. 

Now remove the discharging electrometers, connect the outer 
coatings of the jars with each other by a conductor, and connect 
a discharging electrometer with the two inner coatings, so that they 
may discharge through it to each other, the interval being made the 
same as before. The discharge will now pass with half the number 
of turns, the respective tensions of each jar mutually operating to 
produce the effect. 

Again, make the discharging interval between the jars double ; 
and the discharge will take place with the same number of turns as 
in the first case, but the spark will be twice as long. We here 
observe, then, that the effect of the mutual attraction of the positively 
and negatively electrified conductors is to facilitate the tlow of elec- 
tricity between them; and it is just upon this principle that I have 
been led to the conclusion that an insulated return wire would be 
preferable to an earth-circuit. Induction between the two cables, 
it is true, cannot be prevented; but it will be much less, as I have 
already shown, with two separate cables than with two wires in- 
cluded in the same sheath. I have been thus explicit, because the 
tendency of some scientitic discussions which have lately taken place 
has been rather unfavourable to the recognition of this principle; 
and whilst | would not dogmatically enforce my views, yet I think 
they would bear the test of trial. 

The success of the foregoing plan, however, would be, after all, 
only palliating the evil without removing or mitigating the cause ; and 
I would now, therefore, direct attention to a new form of cable, in- 
tended to reduce not only the amount of static inductive action on 
the dielectric, but the degree of disturbance produced by the residual 
static discharge. In order fully to appreciate the value of this 
arrangement, it is necessary first to consider certain electrical phe- 
nomena resulting from peculiar modifications in the arrangement of 
conductors and dielectrics, which influence very materially the etlects 
of inductive action; I mean statical inductive action, commonly 
known as the charge of the coating, in contradistinction to the dyna- 
mie inductive action resulting from the influence of a current upon 
an adjacent wire. 

In all cases of the coated dielectrics, whether in the form of Ley- 
den jars, coated glass or other plates, or coated wires, there are cer- 
tain conditions which determine not only the amount of charge which 
can be taken up by a given coated surface, but the effect which the 
discharge of that quantity can produce. A few well-determined 
axioms, verified nearly thirty years since, will serve as a guide in 
these considerations. 

1st. With any insulated charged conductor the staticai mtensity 
or power of attraction exhibited by it will be as the square of the 
quantity constituting the charge, and this holds good whether the 
conductor be simply insulated in the atmosphere, or form one of the 
coatings of a Leyden jar. . 

2nd. The thermometric effect of an electric charge, as ascertained 
by a wire passing through the bulb of the thermo-electrometer, 
either as originally invented by Sir W. §. Harris, or as subsequently 
moditied by myself (see “ Phil: Mag.,” Nov., 1856), is as the square of 
the quantity transmitted, other things being the same, 














3rd. With a conducting or coated surface of a given area, the 
length of spark or tension will be in the direct ratio of the charge. 
Thus, quantities of charge bearing the relations to each other of | 
2, 3, 4, will give tensions or length of spark, as 1, 2, 3,4; but the 
statical intensities as evidenced by attraction or inductive action 
will be respectively in the proportions of 1, 4, 9, 16, &c., correspond— 
ing precisely to the thermometric effect. 

4th. The relation of the quantity to the intensity will depend 
upon the surface upon which the electricity is distributed; for 
instance, a double surface charged to the same degree of tension, 
that is to say, to give the same length of spark, will contain a 
double quantity; but the statical intensity and inductive or at- 
tractive action will remain the same, whilst the thermometric effect 
will be as the ” ne of the surface or quantity, the thickness of 
glass being equal. 

oth. If a given charge be distributed over conducting surfaces 
bearing the several relations of 1, 2, 3, 4, the thermometric effect 
will be unaltered, but the respective tensions or length of spark will 
be in the simple inverse ratio of the surfaces—viz., 1, 4, 3, 3, whilst 
the intensities or attractive power will be inversely as the squares of 
the surfaces—viz., 1, 4, 4, p. 

6th. The attractive or inductive influence acting between any two 
electritied surfaces is, with the same charge, inversely as the squares 
of the distances between which it operates. An insulated scale-pan 
placed over a charged conductor at the several relative distances, 
1, 2, 3, 4, will be balanced by different weights, these being in the 
inverse ratio of the squares of the distances. 

7th. The capacity of a conductor to receive electric charge will 
depend upon the amount of induction which can take place between 
it and a vicinal conductor; and the nearer these can be brought 
together, one being uninsulated and the other insulated, the greater 
will be the amount of charge. 

Now, as there can be no doubt that it is the dielectric in contact 
with the conductors which receives the charge, the conductors serving 
only to distribute or collect it, we may in the preceding law lose sight 
of the conductors beyond this function, and merely consider that the 
dielectric has its capacity for receiving charge increased by diminish- 
ing its thickness. The following then appear to be some inferences 
to be deduced from the action of these laws. 

_ Ist. Since resistance in wires requires the employment of inten- 
sity in currents to overcome it, it follows that the greater the in- 
tensity of the current, that is to say, the greater the amount of free 
statical electricity accompanying the dynamic current, the greater 
will be the tendency to charge the dielectric. Now any increase of 
charge on the dielectric will produce results in discharge as the 
squares of the quantities thus taken up. Upon this principle I pro- 
pose to use a capacious conductor, which shall diminish resistance 
as mauch as possible, and thereby reduce correspondingly the inten- 
sity of the current requisite to work through it, and its tendency to 
charge the dielectric. 

2nd. Since the quantity of charge which can be taken up by any 
dielectric will depend upon its thinness, or the contiguity of the 
conducting surfaces between which it is included, I propose to in- 
crease the thickness of the dielectric or insulating coating, and 
thereby not only still further reduce its tendency to charge, but in- 
crease its insulating faculty. There are, however, other conditions 
which interfere still more with the results of discharges from coated 
surfaces which have been hitherto overlooked, but which may 
nevertheless render essential service in their judicious application to 
the insulation of a submarine conductor. 

If a Leyden jar or a coated glass plate have layers of paper or 
any other fibrous material inserted between either or both of its 
coatings and the glass, although the glass may, as far as the phe- 
nomena of tension or attraction are concerned, be charged to the 
same intensity, yet the effects of the discharge sufler an extraordi- 
nary diminution, as will appear by the following experiments. 
(Coated glass plates afforded the most ready means of carrying out 
this inquiry, and were consequently employed for the purpose. The 
effects of the discharge were examined by means of the thermo- 
electrometer before described.) 

Ist. To ascertain the effect of interposing porous media between 
the glass and its coatings, various substances were employed, such as 
silk, flannel, calico, paper, &c. The effect of the discharge from the 
glass plate, with its two ordinary tinfoil coatings, was first ascer- 
tained by the thermo-electrometer ; the tinfoil coatings were then 
removed, and the several porous substances were in turn placed upon 
the glass, varying from one to three layers in thickness, either on 
one or both sides of the glass; and, the coatings being carefully re- 
placed upon them, the ee was again charged, and the effects upon 
the electrometer noticed. Without going into detail upon the re- 
sults of each moditication of the arrangement, it may be sufficient 
to state that whilst with the ordinary tinfoil coatings a given effect 
was produced, only pth to yA45th of the effect was obtained when 
the porous layers were interposed ; and this diminution of etiect bore 
no apparent relation to the conducting or non-conducting character 
of these media. 

In order to ascertain if these losses were occasioned by the steater 
distance to which the tinfoil coatings were removed, glass plates, of a 
thickness corresponding to the united thickness of che glass plates 
and fibrous coatings before mentioned were employed, and coated 
with tinfoil in contact with the glass; but these gave results bearing 
their correct relation to the difference in the thickness of glass when 
coated with tinfoil alone, the results being very much higher than 
those obtained by the intervention of the porous media. The quantity 
of electricity thrown on as charge was accurately measured in each 
experiment, and the discharging interval was retained the same. 

Thus, the tension underwent no change ; the intensity, as evidenced 
by attraction, was more rather than less ; and yet the thermometric 
corresponding to the galvanometric effects in wires suffered this ex- 
traordinary diminution. ; 

Again, the arrangement was modified by using two plates of 
glass placed upon each other as a double dielectric; tinfoil coat- 
ings were placed upon the two outer surfaces, and porous layers 
inserted between the plates. The reduction of effect was here 
still more marked; for, although considerable thermometric effects 
were produced by the two plates of glass inclosed between the tinfoil 
coatings, yet no appreciable effect could be obtained with the same 
charge when porous layers were inserted between them. _ a 

Reasoning upon these results, it occurred to ‘me that,’ in addition 
to the advantages before alluded to, to be derived from increasing 
the thickness of the dielectric and the capacity of the conductor, 
still further benefit would result by adopting some moditication of 
the foregoing arrangements in relation to the cable. The interpo- 
sition of porous or fibrous media between the coatings and the jar or 
glass plate, reduces the effects of the discharge ; and since it Is the 
discharge, more than the charge, which produces the embarrassment 
of signals, it appears a fair deduction that any arrangement which 
will reduce the etlect of this discharge, will to the same extent 
diminish the amount of mischievous intluence. ; . 

Four modes of carrying out the conditions of the foregoing experi- 
ments with regard to the cable, presented themselves. i : 

Ist. By inserting a porous layer between the dielectric and its 
inner coating (the wire), which could be done by covering the wire 
with cotton, silk, or worsted, or any fibrous substance, previously & 
coating with gutta-percha. 

Qnd. By patting fibrous coating of this king, over the = 
percha covering of a wire already insylatet oe ee eee, nee 
taking care, of course, to mal- ents COAtINg impery 10us to mois are 

Brd,_ Rs t=---«g ule porous or fibrous media between the layers 
of gutta-percha ; or ; ; , 

4th. By adopting two or more of these processes in conjunction 
with each other : 

With regard to the first process, I found from actual experiment 
that when the conducting wire was very small —as, for instance, in 
the Atlantic cable—the application of a porous covering to it, pre- 
viously to the gutta-percha coating, unduly increased its bulk in 
proportion to its original size, and thereby proportionally increased 
the inner charging surface of the gutta-percha. But even under the 

most unfavourable circumstances, when, for the sake of experiment, 
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a double coating of fibrous material had been put on, and the inner 
surface of the gutta-percha increased to nearly three times its 
original dimensions, whilst the thickness of the gutta-percha coating | 
itself was less, thereby enabling it to take up more than double the | 
amount of static charge, yet the effects of the discharge were no | 
more than from the original surface in contact with the wire; so 
that if only the same amount of charge had been thrown in, less 
than half the original effect might have been expected. 

Since, however, according to the experiments with the glass plates, 
the porous material was equally effective on the outside, or between 
two plates, it would appear that the most eligible situation for the 
fibrous layer in the cable would be either between the coatings 
of gutta-percha or externally to them; and I doubt not that in 
either of these situations it would act with the cable, as with the 
glass plates, in materially reducing the effects of the discharge. 

There are also other considerations of a mechanical character 
which render these moditications of the arrangement preferable. I 
venture then to recommend, with considerable contidence, the adop- 
tion of this plan as a simple and efficient mode of greatly reducing— 
I will not go so far as to say entirely obviating—the embarrassing 
influences of the residual discharge. 

In a word, a cable constructed upon the principles here laid down 
will possess the following electrical qualifications, viz.— i 

Its conductors will be of ample dimensions, thereby reducing the 
tendency to produce static induction. 

The dielectric or insulating coating will also, by its increased 
thickness, not only improve the insulation, but have a diminished 
capacity for taking up inductive charge; and, lastly, the insertion of 
the fibrous substance will go very far to obviate the mischievous 
effect of any amount of charge that may be taken up, since by 
analogous arrangements we find that from 80 to 90 per cent. of this 
influence may be intercepted. 7 

I cannot close this paper without alluding to the mechanical 
advantages also possessed by this form of cable. It is well known 
that when the gutta-percha coating of a cable is subjected to 
great strain, small fissures, before imperceptible, gradually become 
apparent from the separation of surfaces between which there was 
previously a want of perfect cohesion, although without this strain 
the cohesion might have been suflicient for electrical insulation, and 
the fissures might not have been formed. I have no doubt that the 
Atlantic cable has suffered in this manner, since it had no provision 
for preventing the gutta-percha from stretching. ; 

Propositions have lately been made to form the core in such a 
manner as to take all the strain; but independently of the most 
serious electrical objections to a conductor compounded of iron 
and copper, I venture to predict that whenever such a cable shall 
be subjected to the strain of passing over pulleys, the gutta- 
percha coating will separate into pieces and slide over its included 
conductor ‘ihe interposition, however, of flax or hemp strand, 
which is a very eligible material, and which may be either braided | 
on or laid on in a very long twist between the layers of gutta- 
percha and incorporated with them, will communicate such an 
amount of mechanical strength to the insulating coating, that, in 
addition to its improved electrical character, it will be free from the 
disadvantages before alluded to, when not thus protected. The speciiic 
gravity also of such a cable may be made, if necessary, extremely 
low. 

When made of the requisite dimensions, it need not weigh more 
than 6.ewt. per mile in air, or 1 ewt. in water; and, from experi- 
ments made with a sample of an analogous construction, the breaking 
strain would be upwards of 17 cwt., or equivalent to between seven- 





teen and twenty miles of its own length in water. It will be remem- 
bered that the Atlantic cable would not support three miles of its | 
own length in water; and I question much if the integrity of its | 
gutta-percha coating could be depended upon under the strain of a 
single mile. 

These are considerations which, 1 would venture to submit, are | 
of no mean importance, even when viewed apart from any electrical | 
qualities, but which, when taken in connection with those already 
described, appear to me to give to this form of cable a decided | 
superiority over any form yet devised. I say nothing of any sub- 
sequent coating of wire, &c., for additional protection in exposed 
situations, when found to be necessary, as such an arrangement is 
as applicable to this form of cable as to any other. 
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From the tabulated summary, it will be seen that I worked the coal 





By 





engine “Tronsides” for three days with little variation in respect to 
the quantity of fuel consumed, that little variation arising from the | 
change in the weather. I then selected the coke-burning engine | 
“Vesuvius,” one of the ordinary class, and being nearest in dimen- 
sions and weight to the “ Ironsides,” and in good working order, and 
with it I took a similar train (10.15) to and from Southampton, 
burning coke only, and I adopted the same course of proceeding as | 
on the former trips, but with a very different result as regards the | 
consumption of fuel; for, on referring to the general summary, it | 
will be seen that the average load was 12:1 carriages, the average | 
speed 30°27 miles per hour, while the average consumption of tuel | 
was 20-26 lb. of coke per mile. On the following day I took the ex- 
press train with the same engine, but the results were substantially 

the same as on the previous day with the mail train. ; 

Having tried the “ Vesuvius,” I decided upon taking another | 
coke-burning engine (the “ Frome”), which was a similar class | 
engine to the “ Vesuvius,” in order to ascertain if there was any | 
difference in the results of their working. On referring to the sum- | 
mary of the trip opposite November 22nd, it will be seen that the 
consumption of fuel was remarkably near that of the “* Vesuvius.” 

I then determined to test the capabilities of another coal-burning | 
engine (the “ Canute”), and compare the results of its working the 
express train with that of the * Vesuvius.” The load was lighter, 
averaging 9°3 carriages, but the average speed attained was higher, 
being 36°76 miles per hour. he consumption of fuel was 16°71 Ib. 
of coal per mile, the coke value of which is 11-14 Ib. per mile against 
20°62 Ib. per mile consumed by the “ Vesuvius.”—See trip in sum- 
mary, November 23rd. : 

The experiments up to this period showed a decided advanta; 
the coal-burning engines, so far as regarded economy of fuel, &e., | 
but the results were not conclusive to my mind, inasmuch as the 
engines had not worked under precisely the same circumstances with 
respect to weather and uniformity of load and speed. I therefore 
obtained a sufficient number of carriages to form two trains of equal 
size and weight, and I had a quantity of materials weighed and 
placed in each of them, equivalent to'a load of passengers. The 
coal-burning engine “Canute” was attached to one of the trains, 
and the coke-burning engine “ Vesuvius” to the other. The weight 
of the train, including engine and tender, drawn by “ Canute,” was 
170 tons 8 cwt., and that drawn by “ Vesuvius,” 167 tons 12 ewt. 
iain — left London and Southampton within a few minutes of | 
7 = other, a0 that there could be no difference between them in 
other from extra feeitiest either train should run heavier than the 

xtré , ve axle bearings, I took a second trip 

on the following day with the engines chan. from one train to the 

other. I registered the particulars of each day's tri a = ss “ +8 

rate et \ P Separately (see 

November 30th and December ist); but, taking the average of the 

two days’ working, the difference in respect to consumption of fuel 
will be more readily seen :— 


Average 





in 








Average consumption 


Load 


ee n speed of fuel in tbs. per mile 
2 Canute oo ee WO Coal 20°36 19 carriages 
Vesuvius +» 27°23 Coke 24°37 i9 : 


Coal reduced to its coke Value 13°57, which shows a clear «: . . 
10°80 Ib. per mile. ts ue 97, which shows a clear saving of 


I subsequently tested the capabilities of the coal-burning engine 
“Canute” for making sufficient steam when drawing heavy loads ; 
and as this engine was rather heavier than the coke-burning engine 
“ Vesuvius,” 1 obtained an additional number of carriages, and after 
they had been weighted I had twenty-eight of them attached to the 
“ Canute,” and twenty-two to the “ Vesuvius,” making the total 
weight of the “Canute” train 235 tons 13 cwt., and that of the 
“ Vesuvius” train 189 tons 6 cwt. I was very desirous of testing 
the capabilities of the coal engine “Canute” for drawing a heavy 
load up the incline from Southampton to Andover (a distance of 
twenty-two miles) without the aid of a pilot engine, and for that 
purpose I added about 20 tons extra weight to its train beyond its 
proportionate load. 

Early in the morning of December 19th, 1855, we proceeded to 
Southampton with the two trains, but unfortunately the water pipe 
attached to the lower part of the boiler in the “ Canute” engine gave 
way, and the leakage therefrom became so great soon after we left 
Southampton that we were obliged to pump into the boiler an extra 
supply of water to compensate for the loss sustained. 


A reference to | 


the registered account of the trip on that day will show that while | 


the “ Vesuvius” (coke) engine evaporated 7°13 lb. of water by 1 Ib. 
of fuel, the “* Canute” (coal) engine evaporated 9°05 Ib. of water by 
1 lb. of fuel. The amount of water, therefore, which passed from 
the tender of the “‘ Canute” engine was greater by 1°92 or nearly 2 1b. 
of water per 1 lb. of fuel than that from the tender of the 
“ Vesuvius,” but notwithstanding that mishap, the “Canute 
generated sufficient steam to draw the twenty-eight loaded carriages 
up the bank without any aid whatever. 

The firing from the same cause was increased, but the result on 
the day’s work of the two engines was still in favour of the 
coal-burning engine, as will be seen from the summary ; and it is 
worthy of remark that when the coal is reduced to its coke value, 
the result is 10°30 1b. per mile in favour of the coal-burning engine 
“ Canute.” 

I have shown that the saving effected by the coal-burning engines 
with the ordinary trains was equal on the average to 8°56 1b. of coke 
per mile, or 10°80 lb. of coke per mile when each engine worked 
under the same circumstances as to weather, &c., with equal loads ; 
now, if the former quantity, viz., 8°56lb. per mile be taken, the 
saving is equal to 1,348 Ib. on each trip, or at the rate of 187} tons 
per engine per annum, at six days’ work in each week; but if the 
latter quantity, viz., 10°80 Ib. per mile be taken, the saving is equal 
to 1,721 1b. at each trip, or 2394 tons per engine per annum. 

The consumption of coke by the coke-burning engine, “ Vesuvius, 
during one of the trips referred to, was 294 ewt., which, at 31s. 6d. 
per ton, was equal to £2 6s. 6d., whereas the consumption of the coal 
burning engine, “ Ironsides,” during another of the trips was 
249 cwt., which, at 19s. per ton, was equal to £1 3s. 6d., giving a 
clear saving on the latter per trip of £1 3s. In my report to the 
directors of the London and South Western Railway Company, | 
stated that if they had seventy engines in steam per day, and each 
of them was fitted up for burning coal, and all worked under similar 
circumstances to the * lronsides,” there would be a daily saving to 
the company of £80 10s., or £483 per week of six days, or £25,116 
per annum. 

From the result of these interesting and important experiments | 
trust I have succeeded in demonstrating the truth of the assertions I 
made at the meeting to which I have referred, namely, that coal can 
be used more economically in locomotive engines than coke; that by 
the use of coal sutticient steam can be generated to supply locomotive 
engines when working at high velocities and when drawing heavy 
loads; and, in support of my assertion relating to the capability of 
coal-burning engines, built in accordance with Mr. Beattie’s patent, 
consuming their own smoke, I have to observe that a goodly number 
of them are at work on ditlerent lines of railway, and testimonials of 
their eiticiency have very frequently been given. 

There yet remains the question of the durability of the fire-boxes 
and tubes when coal is used instead of coke, and | do not think that 
I could offer a better proof of the superiority of coal over coke in 
this respect also, than by quoting a portion of a report which I made 
on this important subject on the 26th of May, 1858, to the loco- 
motive superintendent of the Manchester, Sheffield, and Lincolnshire 
Railway. The engines there referred to were built in accordance 
with Mr. Beattie’s patent for burning coal and coke :— 

“ With respect to the durability of the tubes and fire-boxes, when 
coal is used instead of coke, I consider that question to be settled 
beyond dispute in favour of the former, inasmuch as it no longer 
remains a matter of opinion merely; but the result of continuous 
working with coal and coke demonstrates beyond all doubt that not 
only is coal superior to coke in respect to heating power, and conse- 
quently decidedly more economical, but it is less injurious to both 
the tubes and fire-boxes of locomotive engines; as a proof of this | 
beg to append a copy of a tabular statement which I had the honour 
of laying before the directors of the London and South Western 
Railway in the month of March, 1856, showing the average duration 
of a set of tubes in their locomotive engines when coke alone was 
used. At that time as well as in the latter part of 1855, after I had 
made a series of experiments with coke and coal, I came to the con- 
clusion that the tubes and tire-boxes would sustain less injury by 
the use of coal than coke, and although one of their coal engines 
had then run but 51,300 miles and no.really appreciable depreciation 
had taken place in either tire-box or tubes, I saw sutlicient to warrant 
me in concluding that the life of a set of tubes, as well as that of the 
fire-box, would be considerably prolonged by the use of coal instead 
of coke. Time has proved that the opinion I then formed was a 
correct one, inasmuch as I have, up to the present moment, carefully 
watched the effects produced in the fire-boxes and tubes of the loco- 
motive engines on the London and South-Western Railway; and 
taking two of their engines which I have examined, where even part 
coke and part coal have been used up to the commencement of the 
present month, you will perceive the amazing ditlerence in favour of 
coal when you compare the results with the tabulated statement 
copied from my printed report, dated March 25th, 1856, 

MILES RUN BY THE UNDERMENTIONED COKE ENGINES, WITH ONE SET OF 
TUBES, ON THE LONDON AND SOUTH-WESTEKN RAILWAY, 


Working Pressure of 


Name of Engine, Miles ran. 








Steam. 
100 Ib, oo ee Volcano os os oe | 118,978 
100 ,, . Stromboli .. . 127,355 
100 ,, Be ce oe Vulcan oo 8 } 12 
100 5, o8 oe ° Milo oo | 104, 
100 ,, “ Etna .. oo - | 105,985 
90 ,, Ruby .. .. oo | 
90 ,, e Serpent a a | 
Wa « ee Medusa .. .. ee 
100 ,, a ah ne | 
100 ,, Mercury... .. ow S 
80 ,, ° . Fire King .. .. «.| 
BO 4, ce os Mazeppa.. ° | 
100 ,, > « “ Sussex es 00 ee | 
ic. <a oe Mars ee a - 
100 ,, oe. Comet oe << 
80 ,, - . Hawk -_ io 
80 ,, _— Acheron .. .. ..] 
meu < ° oe Test _ ee 
100 ,, i Stour eet 
100 ,, Rocklia =f 
100 ,, Avon + | 
i100 ,, Trent * « .. 
100 ,, Frome .o 6 








Average duration of tubes, 94,518 miles. 
‘From the above table you will perceive the average duration of 
a set of tubes was 94,518, whilst in the two engines I have referred 
to, where coal and coke have been used, one of them has run 154,955 
miles, and is now carrying 120 1b. pressure of steam, none of which 
tubes have failed, and they are still in good working condition, and 


| 1 am unable to say how much longer they will last. The other 


engine has run 137,676 miles, and I have had two of her tubes sent 
to my oftice in Queen’s Chambers, Manchester, which you can see 
at any time, 


| of my observations and experiments proves the contrary. 








“T personally paid a visit to the works at Nine Elms and ex- 
amined these engines; and, bear in mind, that although a portion of 
the fuel used in these engines is coke, yet the tubes | now refer to 
have only worn to the extent of three wire gauges in thickness; they 
were ordered and made to No. 13 wire gauge, and are now No. 16 
wire gauge. 

“No doubt exists in my mind that the principal portion of this 
amount of reduction in thickness is attributable to the cutting 
action of the coke, and not to the effect of any deterioration pro- 
duced by the action of the coal. With regard to the effect on the 
fire-box of the latter engine, the back, sides, and crown, are xy of an 
inch less than their original thickness, namely, } aninch ; the tube- 
plate has been reduced +; of an inch, the original thickness being } 
of an inch. From these facts you will be able to draw your own 
conclusions—they speak for themselves—for in one case, where 
coke alone was used, you have an average (taken from the company’s 
books) of 94,518 miles as the life of a set of tubes, whilst in the 
other, where coke and coal are used on the same railway, and work- 
ing similar trains, you have 154,955 miles run in the one case, and 
of 137,676 milesin the other, and the tubes still in good working 
condition. 

“IT have given you these facts as a sample of the results when 
coke and coal are used, because the fuel you are using in your 
engines is of a similar character; but I am prepared to prove that 
were your engines constructed to burn coal alone, the tire-boxes 
and tubes would be protected from the cutting action of the coke, 
and greater durability, much beyond the mileage I have reported 
for coke and coal, would be the result. I am not ignorant respecting 
the argument that some parties have advanced as to coal contain- 
ing a greater amount of sulphur than coke; this is a fallacy which 
I have had proved beyond doubt, and therefore I hesitate not to 
give you a strong opinion in favour of coal, for instead of its 
proving destructive to tire-boxes, tubes, or smoke-boxes, the result 


” 








In further contirmation of the increased durability of the tubes, I 
beg to state that the mileage of another engine of the same class as 
the two referred to, and burning a mixture of coke and coal, amounts 
to 181,589 miles, and the tubes are still in good condition, and 
working at a pressure of 120 Ib. to the square inch. 

In conclusion I beg to remark, that previous to the year 1853, 
several attempts had been made by diflerent individuals to introduce 
coal as a substitute for coke in locomotive engines, but from various 
causes they did not persevere in developing its true commercial 
value, and I would take this opportunity of stating that the credit 
of this important saving in railway expenditure is due to the skill 
and persevering industry of Mr. Joseph Beattie. 
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NapoLeon A Sprrrrvauist.—The Emperor of the French knows 
how to avail himself of English assistance, when he wants something 


with which France can not supply him. She can find ready pens, 
but is not quite so fruitful in mechanical brains. No doubt he would 
welcome Sir William Armstrong, or Mr. Whitworth, as cordially as 
he has lately welcomed Professor Wheatstone. That distinguished 
inventor has had the honour of presiding over the arrangements for 
field telegraphing, with which the Emperor has entered on his cam- 
paign. ‘The Manches/er Guardian states that the Emperor is under 
the influence of a strong disposition to believe in the mysteries of 
“ spiritualism,” and that he expressed strongly to Professor Wheat- 
stone his astonishment that men of science and scientitic bodies had 
not thought the subject worthy of grave and reverent inquiry. 
Foreien Jorrinas.—The bridge over the Sesia, which was blown 
up by the Austrians on their retreat from Vereclli, is a magnificent 
work, forming part of the railway from Turin to Novara, and is built 
of hard gray granite. A private despatch received in Paris states 
that only two arches have been destroyed by the explosion.—A few 
evenings since some experiments were made with a new portable 
electric light on the terrace of the Tuileries. The new system con- 
sists of a light wagon, containing a liquid, with the implements 
necessary for exhibition and combustion ; the light produced was of 
astounding brilliancy, and can be regulated at the will of 


the exhibitor. This new invention is due to the ingenuity 
of M. Grenet.—The source of the Ticino is in Switzerland, 
near Mount St. Gothard. The river is about 112 wiles in 


length, but it is navigable for only seventy miles, It was on 
the borders of the Ticino that Hannibal, descending from the Alps, 
defeated Publius Cornelius Scipio.—Our jottings bear the impress 
of war—horrida bella! — perhaps it may be worth while to note 
the amazing increase in the public debt of France. In 151 it was 
£231,000,000; it is now verging upon £400,000,000, an increase of 
about £170,000,000 sterling in eight years— pretty well for the 
Napoleonic regime, 











366 





May 27, 1859. 








THE ENGINEER. 





THE DEANE-HARDING IMPROVED REVOLVER FIRE-ARM. 


PATENT DATED 24TH May, 1858. 























Fic. 1 is a side view, and Fig. 2 a longitudinal section, of a revolver fire- 
arm made according to the invention of William Harding, of Forest- 
hill,Kent. The fraime of this tire-arm is made in two separate parts ; 
the first, consisting of the under-side and back of the frame, is fixed 
to the stock, and is suitably formed to receive the lock ; this part is 
shown in side view, plan, and end view at Fig. 3. The second part 
is made or forms part with the barrel; it consists of the top and fore 
art of the frame, and is shown in side view, plan, and end view at 
Wigs 4. In order to secure the two parts of the frame firmly together, 
this secon’ portion of the frame is furnished with a hook a, which 
enters a recess formed for it’ at a! in the other portion, and the ex- 
tremity of the upper portion of the frame may be notched on either 
side to enter between projections on the other part of the frame, but, 
by preference, a hole } is formed to receive a projection 6! on the top 
of the back part of the frame; a pine passing through the two parts 
secures the whole. A side view, a back view, and a plan of this 
pin, together with a bolt d for locking the revolving chambers, are 
shown at Fig. 5. The pine is kept in its place by a small screw cy, 
the end of which enters a groove cut in it; the pin is, however, 
capable of turning within its hole to allow of the end of the bolt d 
entering the holes formed for it in the back of the revolving cham- 
bers; an end view of these chambers is shown at Fig. 6, and the 
holes for the bolt are marked d!. The revolving chambers are also 
seen at e, Fig. 1; they are arranged to turn on a pin f, fixed on the 
back part of the frame; or in place of this construction, centres or 
points may be formed on the chambers, and suitable recesses are in 
this case formed in the fore and back parts of the frame to receive 
the centres or points; or the centres or points may be formed on the 
fore and back parts of the frame, and the recesses in the two ends of 
the revolving chambers ; by either of these latter arrangements the 
use of a pin / is avoided. The method in which the part of the 
frame which is tixed to the stock is cut away to receive the lock is 
clearly shown by the longitudinal section, Fig. 2. This figure also 
exhibits the construction of thelock. gis the trigger, turning on the 
centre g', and having a projecting portion g? formed on it; this, when 
the trigger is drawn back by acting on the incline at the end of the 
piece A‘ carried by the hammer A, raises it (the piece A! not being able 
to move further out from the hammer than the position in which it 
is shown), and the hammer continues to rise until the end of the pro- 
jection g* passes the end of the piece h', and the hammer then de- 
scends by the action of its spring i. A? is the centre on which the 
hammer turns. The trigger g is shown separately in side and end 
views at Fig. 7. Similar views of the hammer / are shown at Fig. 8, 
and a side view and an under side view of the spring é at Fig. 9. 
After the hammer has descended, the trigger is brought back by the 
action of its spring j, the piece 41 receding by the yielding of its 
ne to allow it to pass. ‘The form of the spring 7 is shown by the 
plan and side view, Fig. 10; it has fixed at its end the piece 4, 
which, when the trigger is drawn back, is projected up through the 
hole & in the frame, and enters indentations formed for it in the 
piece ¢, so as to lock it for tiring; this piece 4, in place of being fixed 
to the trigger spring, as heretofore, formed part of the trigger is 
the driver, it is pin-jointed to the piece &, and works to rotate the 
revolving chambers ¢ through the slot /' in the frame. This slot at 
its lower end enters ihe hole k!, as is shown at Fig. 3. When the 
hammer is drawn up by hand, a projection A’ on it comes in contact 
with the under surface of the projection g? on the trigger, which is 
thus brought back as the hammer rises. On the end of the projec- 
tion A‘ is the notch, as is shown, and on the under side of the projection 
g° are two other notches, 
distance, the notch on the hammer falls into the first notch on the 





When the hammer has been raised a short | 


trigger, and the hammer is then held at half-cock; this position of | 


the parts is shown at Fig. 11. 
the trigger be drawn back, the projection g comes in contact with 
the piece A! before the half-cock notch of the trigger becomes clear of 
the hammer, and, consequently, the piece can only be discharged by 
drawing the trigger sufticiently far back to allow the end of the pro- 
ection g* to clear the end of the piece A!, as before described. If the 

amimer be drawn back by hand beyond the half-cock notch of the 
trigger, the notch on the projection A° falls into the second or full- 
cock notch of the trigger; 
Fig. 12. When the piece is at full-cock, the notches are at once 
cleared on pulling the trigger, and the hammer descends. The fire- 
arm shown in the illustration is furnished with a lever rammer, such 
as is described in the specitication of a former patent granted to the 
present patentee. 


BACON’S VALVES, GATES, AND STOP-COCKS. 
PATENT DATED 15TH Ocroser, 1858. 


Fic. 1 is a longitudinal vertical section of a form of valve-cock con- 
structed according to an invention communicated to William Bacon. 
of Southport, Lancaster; Fig. 2 is a longitudinal horizontal section : 
and Fig. 3, a vertical cross section of the same. y 

@ represents the induction, and 6 the eduction port. These ports 
are formed in or with the outer casing c of the valve, and commu- 
nicate, as shown, with a cylindrical chamber formed in the casing. 
Into this chamber is accurately fitted the valve d, divided vertically 


If when the lock is in this position | 


this position of the parts is shown at | 
















FICS 4, 








at E into two separate and equal portions. The thoroughfare f 
passes through the valve d, and also through the rectangular blade 

formed on the valve spindle A, and having its sides fitting loosely 
into vertical recesses or grooves i formed in the respective halves of 
the valve and constituting the means whereby any circular move- 
ment given to the spindle is imparted to them. ‘That part of the 
valve spindle A which is situated above the blade g passes through 
and is capable of turning freely in a stuffing j formed in the cover 
k of the cylindrical valve chamber; the lower portion of the spindle 
(beneath the blade) being like the upper portion cylindrical in form 
and working in a suitable recess or cavity formed in the bottom of 
the valve chamber, as shown. The helical springs /, m, passing 
through holes in the blade g, bear against and are compressed 
between the bottoms of the recesses or grooves i formed in the 
separate halves of the valve, which (the halves) they hence tend to 
force asunder and keep in contact with the facing or interior surface 
of the chamber, thereby following up the wear of the valve and 
facing, and maintaining an accurate fit between them. The valve, 
in the position represented, is wide open, the thoroughfare f coin- 


Flc.4. 
Z Pili, & 
U, Ak RR c | 
oe \\\ Qi: 
Yj Kx \ AN gun? 
ZN IW f+ ali 








/ 


SQM 


ciding with the ports a and J, and forming a straight passage through 
the valve and valve spindle from port to port, as before stated. It 
will readily be seen that on turning the valve by means of its 
spindle into a position at right angles to the one represented, the 

rts a and 6 will be covered, the valve being made sutliciently large 
in diameter, with relation to the size of the ports and thoroughfare, 
not only to allow cover for the ports, but also to allow a sufficient 
amount of lap beyond their edges to prevent leakage. The blade g 
is made somewhat thicker than the diameter of the upper end of the 
spindle (or otherwise may have a small collar formed thereon), 
thereby constituting a shoulder, which, without being intended 
to act as a perfect joint with the cover 4, will serve to 
check a flow of fluid outward from the valve casing around 
the spindle, whenever it may be necessary to renew the pack- 
ing of the stuffing-box or gland j while the valve is under pressure. 
It is also to be observed that the length of the valve d and blaie y 
are made slightly less than that of the valve chamber, in order that 
they may not become bound or fixed therein (by expansion) when 
their temperature exceeds that of the valve casing. For the same 
reason the diameters of the cylindrical portions of the spindle A are 
made correspondingly less than those of the respective holes in the 
casing ¢ and cover B in which they work. 


If it is wished to have the valve opeif and close its ports with less 
movement of the spindle than that required in the construction 
shown (as for example, when the valve is used as a steam or exhaust 








valve to a steam engine), the size of the valve must be varied in pro- 
portion to the width of the ports, either by making the ports narrower 
and longer, or by increasing the diameter of the valve while the ports 
remain unaltered. In this construction of the valve the pass 
through the spindle will not be at right angles to the sides of the 
blade as in the figure named, but will vary more or less from that 
angle according as the valve is proportioned to open its ports with a 
greater or less motion of the spindle. This will be clearly under- 
stood on reference to Figs. 4 and 5, the former of which represents a 
horizontal section of this form of the improved valve when open, and 
the latter a similar section of the same when closed. By the latter it 
will be seen why in cases where the traverse of the valve is less than 
one-fourth of the circle, the passage or thoroughfare f must take an 
oblique direction through the blade g, as in order that the valye 
wear equally and be free in movement, the blade g must stand when 
the ports are covered, with its sides parallel to the line of direction 
of the said ports, as represented. 








MILLER’S BLAST REGULATOR FOR LOCOMOTIVE 
ENGINES. 
PATENT DATED OcToBER 111TH, 1858. 


Tus invention, by Alexander Miller, of Glasgow, relates to an ar- 
rangement for varying the action of the blast pipe of locomotive 
engines so as to suit its effect to the varying kinds of work which 
the locomotives have to perform. 

Fig. 1 is a sectional end view or elevation of the improvements 
and Fig. 2 is a plan. ‘ 

The construction and arrangement of the boiler A of the engine, 
and smoke-box B, the steam-pipe C, the cylinder D, and the blast- 
pipe E, do not differ from those in ordinary use. The upper ex- 
tremity of the blast-pipe E is made with a flange, to which is bolted 
the blast-chamber F; this chamber consists of a horizontal disc- 
plate, the periphery of which forms a toothed wheel G; the upper 
part of the blast-chamber is divided into four conical openings, 
which are arranged round the central retaining-bolt or stud-centre 
on which the chamber is free to turn. The openings H are made of 
a conical figure; one of these apertures corresponds in diameter to 
the interior of the blast-pipe, the other three being respectively re- 
duced in diameter, as shown in Fig. 2. The variation in the size of 
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these vertical openings enables the engine-driver to contract rsd 
enlarge the passage through the blast-pipe as rm quired, the e centric 
arrangement of the blast-chamber admitting of the tubular openings 
H_ being brought successively over or in aright line with the interior 
of the blast-pipe E. Parallel to the axis of the blast-pipe is = 
ranged a vertical shaft I; the lower extremity of this shaft works 
in a footstep bearing on the upper side of the valve-chest or — 
convenient place; the upper part of the shaft works in @ « a4 
bearing just inside the boiler shell A, the extremity of the s ~ 
passing out through the shell, and having keyed thereto aed ge 
pinion J; a spur-wheel K is fitted to the shaft I so as gear with -” 
wheel G, and thus cause the blast-chamber F to rotate when the 
shaft is put in motion. The pinion J gears with a corsespenting 
pinion L on the extremity of a horizontal shaft, which extends dong 
the exterior of the boiler, and terminates in a handle that is within 
convenient reach of the engine-driver. By turning the operating 


handle, the engine-driver is enabled to bring the openings — 
sively over the blast-pipe E, and in this manner he can — te 


velocity of the blast when the engine is running upon a leve 

a reduced load; and, on the contrary, he can increase It when ef 
full power is required, as in ascending inclines, or when 4 heav? 
load is to be put in motion. 





STE , mIC \: pei WEEN SOUTHAMPTON AND NEW YORK. 
PE ek meg steamers are advertised to leave 
southampton for New York during the ensuing month, averaging 
two each week, viz.:—The Fulton, on Wednesday, the Ist; Saxonia, 
Saturday, the 4th; Ocean Queen, Wednesday, the 8th ; Bremen, 
Tuesday, the 14th; Bavaria, Saturday, the 18th; Vanderbilt, 
Wednesday, the 22nd; Weser, Tuesday, the 28th; and Arago, 
Wednesday, the 29th. Four of these are paddles, viz., the Fulton, 
Ocean Queen, Vanderbilt, and Arago ; the others are screws. ~— 
the same month six steamships are due at Southampton from = 
York :—Ocean Queen, about the 2nd; Weser, 8th; Arago, 9th; 
Vanderbilt, 14th; New York, 22nd; and Ariel, 30th. 
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MALAM’S APPARATUS FOR THE MANUFACTURE OF GAS. 


PATENT DATED 6TH OcTOBER, 1858. 


FIG.2,, 
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Tuts invention, by William Malam, of Clapham-read, Surrey, 
consists in an apparatus for the manufacture of gas from oils and 
grease alone or combined with gas from coal ur other like car- 
bonaceous materials. 

Fig. 1 is an elevation of a gas apparatus complete. A, A, are 
double retorts set in the cast-iron frame A!, A!; B is a three- 
chamber retort; C, C, are sight holes in the covers; D, is the furnace 
door, which has a second or smaller door E. F, F, are doors through 
which fuel is supplied to the furnace while the apparatus is at work ; 
G is a door to the ash-pit; H, H, are tubes of glass, or other 
suitable material, the upper ends of which terminate in cups or 
receivers a,a, for the reception of fatty or oily liquids which are 
employed for the manufacture of gas; 6, b, are stop-cocks ; c¢, c, are 
graduated gauges to show the pressure in the apparatus. A 
sectional elevation of one of these gauges is given at Fig. 2. Fig. 3 
is a plan of the apparatus through the line m, », of Fig. 1. Fig. 4 
is a sectional elevation of the same; Fig. 5 is a plan through the 
line i, j, of Fig. 4; and Fig. 6 is a sectional elevation. The feed- 





NEWTON’S APPARATUS FOR SUBMARINE 
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tubes H, H, are screwed or attached to the pipes Al, Al), Fig. 4, 
which pass through the apparatus to the chambers B, 8 ; C!, C!, are 
other chambers above the chambers B, B; P is a purifying retort. 
The oils or liquids are supplied to the cups a, a, and pass through 
the feed-tubes H, H, to the pipes A™, A™), (the quantity being re- 
gulated by the cocks 6, b,) to the chambers P, B, where the gas is 
generated from the oily or fatty liquid employed. The gas then 
passes into the chambers C!, C!, where it becomes partially purified, 
and finally leaves the apparatus by passing through the purifying 
retort P to the pipe x, and thence to the gas holder. L, L, are fire- 
clay cases, formed either in blocks or segments, and placed in the 
interior of the case Al, Ai, a small air space being left between the 
case A! and the blocks L. ‘The three-chamber retort B is also sur- 
rounded with a fire-clay case K, which is arched, and serves as a 
support and protection to the retort. When these fire-clay cases 
are once thoroughly heated a large fire is not necessary in the fur- 
nace, as the heat retained by the clay will be found sufficient for the 
| manufacture of gas for several hours after the fire has become low. 








EXPLORATIONS. 


PATENT DATED 11TH OcToBER, 1858. 


FiS.2,. 
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THE object of this invention, by W. E. Newton, of 66, Chancery- 
lane, London, is the production of an apparatus for submarine 
explorations, by means of which persons nay with safety descend 
to any required depth in the water, and remain there for a consider- 
able length of time without communication or connection with the 
surface. 

Fig. 1 is an external elevation of the apparatus ; Fig. 2 is a vertical 
section taken on the line 3, 4, of Fig. 1; Fig. 2 is a similar view 
taken on the line 1, 2, of Fig. 1; @ represents the outer shell; 
within this there is an inner shell } of a corresponding form, with a 


| the surrounding water. 


Space between the two, which may be called the compresséd air- 


chamber. Apertures are made at various suitable places and in 
corresponding parts of the two shells, to which are fitted tubes c 
extending from one shell to the other, to which tubes are fitted suit- 
able glasses d for the admission of light and exclusion of water; all 
the joints are to be made air and water-tight. The two shells at 
their lower end are properly secured to a strong metallic hollow ring 
¢ termed the ballast ring. The space between the two shells is 
divided by an air-tight horizontal partition f a short distance above 
the ballast-ring, to form two chambers g and A; the one g above the 
partition is termed the compressed air-chamber, and the other h is 
termed the ballast-chamber. 

The space inside the inner shell is divided into two working com- 
poremente i and j, by a horizontal floor &, with a central hatchway 
» Which can at pleasure be closed air-tight by a hatch m. A cor- 
responding hatchway n is formed through the dome of both shells, 
which are connected by a cylindrical tube 0, both ends of the tube o 
being provided with a cap or hatch p, q, connected by a screw-bolt 
7, for securing them, and to exclude water when sinking the appa- 
ratus. The compressed air-chamber communicates with the com- 
partments i and j by means of two stop-cocks s and t, one above 
and the other below the floor k. A communication is formed between 
the compressed air-chamber g and the ballast-chamber h, by means 
of a bent pipe u, governed by a cock or valve, and a like communi- 
cation is formed between the compressed air-chamber g and the 
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inside of the ballast-ring e, by means of another bent pipe v, also 
governed by a cock or valve. By means of another bent pipe w, 
governed by a cock or valve, the ballast-chamber communicates 
with the surrounding water, and by a similar pipe 2, also governed 
by a cock or valve, the inside of the ballast-ring communicates with 
The pipes for forming these several com- 
munications extend within the working compartment, so as to have 
the several cocks or valves by which they are controlled within the 
convenient reach of the operators inside the working compartment. 
There is a vertical partition y, between the inside of the ballast-ring 
eand the ballast-chamber A; this partition is on one side of the 
communicating pipes above described, and on the other side of the 
partition the inside of the ballast-ring communicates with the sur- 
rounding water by a cock z near the bottom, and the ballast-chamber 
k in like manner communicates with the surrounding water by a pipe 
a', near the bottom, governed by a cock or valves. A pipe 6i, 
governed by a cock, passes through the roof of both cases to the 
outside, where it is bent, to have its discharge aperture at the lower 
end of the bent part, for the purpose of discharging air from the 
working chamber when it is desired to reduce the quantity of air in 
the working chamber, so as to reduce the buoyant power of the ap- 
paratus, In the working chamber there is placed a rotary or other 
pump ci, with an induction-pipe di extending down to the water, 
and a bent discharge-pipe e! having a spraying bulb or rose f! at 
the discharge end, which discharge-pipe is connected with the pump 
by a swivel, so that the rose may be moved to different parts of the 
compartment. The purpose of this is to discharge a shower of 
water near the top of the working chamber, in order that the particles 
of water in passing through the air of the compartment may absorb 
the noxious gases given out by the respiration of the operatives, and 
at the same time give out the free atmospheric air which water is 
known to contain. There is also another pump g!, in the working 


chamber, with the induction-pipe A! leading into the compressed air- 
chamber, and an induction-pipe i leading down near to the bottom, 
¢° Which a flexible tube can be attached when desired. The other 





367 


end of this flexible tube is to be provided with a float having a 
valve on its upper end, which will open by a spring when it reaches 
the surface of the water. The tension of the spring must be so re- 
gulated that while the float is rising through the water the pressure 
on the valve will keep it closed to prevent the entrance of water, but 
when the pressure is reduced by reaching the atmosphere above, the 
spring shall force open the valve to admit the air. The object of this 
part of the apparatus is, in case of accident, or when by any cir- 
cumstance the apparatus is required to remain below a longer time 
than is usually required, the operators inside can get a new supply 
of air from the surface by attaching the flexible pipe passing the 
float under the lower edge of the ballast-ring, so that it may rise to 
the surface, and then by working the pump to take in a fresh sup- 
ply of air. 

The apparatus constructed as above described is to be operated in 
the following manner :— Air is to be forced into the compressed air- 
chamber to a considerable density, say, to about 400 Ib, to the square 
inch, and water excluded from the inside of the ballast-chamber 
and ballast-ring, and suflicient pressure of air let into the working 
chambers so that the apparatus will float with the dome above the 
surface ; in this condition the hatch m in the floor is closed air-tight, 
and then the hatches p, g, in the top can be opened to take into the 
apparatus whatever may be required, the compressed air below the 
floor maintaining the buoyancy of the apparatus, so that it will 
float like a boat on the surface. The hatches p, g, in the dome are 
then closed, and air admitted from the compueinal air-chamber into 
the upper working chamber to about the same density as in the 
lower working chambers, so that the hatch in the floor & can be 
opened without shock; in this condition the apparatus will not 
sink, but when it is desired to sink the apparatus the two communi- 
cations between the ballast ring and the surrounding water are 
opened, in consequence of which water will enter through the lower 
one, and air escape through the upper one, and as this takes place 
the specific gravity of the whole apparatus with its contents is 
increased, and it will begin to sink. When the whole of this chamber 
is filled with water the two cocks are to be closed, but it will be per- 
ceived that the rapidity with which the substitution of water for air 
is to take place is entirely under the control of the operatives by 
means of the cocks, and hence the sinking of the apparatus may be 
as gradual or as quick as may be desired. When more sinking 
power is required, the same thing is to be done with the ballast 
chamber, the admission of water to that chamber increasing still 
further the sinking power of the apparatus. 

As the apparatus sinks and the pressure of the superincumbent 
column of water is thereby increased, the density of the air in the 
working chambers must be increased in proportion, or the water 
would enter from below to too great a height in the working 
chambers, and it will be seen that the operators inside have perfect 
control of this by simply opening either one of the cocks leading 
into the compressed air chambers, When at any time it becomes 
necessary to develope the buoyant or rising power to elevate the 
apparatus, the communication between either the ballast chamber or 
the ballast ring, or both, with the surrounding water is to be opened, 
and also the communication with the compressed air chamber to 
admit compressed air, and thereby force out the water, which renders 
the apparatus buoyant, or this can be done by increasing the density 
of the air in the working chambers. In this way the apparatus can, 
with the greatest ease and at the will of the operators inside, be 
maintained at any desired depth, or be made to sink deeper, or to 
rise, and all this without communication with the surface. 








Novet ApriicaTion OF THE STEREOsCOorE.—A correspondent 
of the Times states that a singular application of the stereoscope 
has recently been suggested by Professor Dove, of Berlin. If two 
accurately identical copies of ordinary print be placed side by side 
in the stereoscope, they will not offer any unusual appearance. But 
if there be the slightest, although inappreciable, difference between 
the copies, as, for instance, in the interval separating the same words, 
the difference will be made evident in the stereoscope, by the eleva- 
tion into relief (or the reverse) of the corresponding space above 
the adjoining parts. M. Dove proposes this as an infallible means 
of distinguishing a forged bank-note from a genuine one, &c. 

Rar.way Beyevoienr Instirurion.—The directors state in 
their report that the sum now in the hands of the treasurer amounts 
to nearly £2,000, which they have decided on investing in London 
and North-Western 4 per cent. debenture bonds to the extent of 
£1,800. There was an important principle much insisted on by 
those who took a prominent part at the dinner in aid of the funds on 
the 16th of March last, to which the directors invite particular 
notice. It was, that the institution, to be a permanent success, 
must be as nearly as possible self-supporting, and must not to any 
degree be dependent on casual aid. It could, of course, only attain 
that position by the general adhesion of those members of the 
railway service for the benefit of whose families it is designed. 
The board therefore earnestly impress on those members the duty 
of becoming subscribers to the institution without delay. Meetings 
have been held at the principal stations of the Great Western, 
London, Brighton, and South Coast, and Midland Railways, which 
were numerously attended by the officers of the respective lines, and 
the result showed the advantage of such meetings, both in removing 
misconceptions and in exciting an interest in the institution. The 
promoters of the “ Palace of the People” have made to the institu- 
tion the liberal offer of ‘ive acres of freehold land in the neighbour- 
hood of their proposed building as a site for the institution, on the 
sole condition that the design shall be approved by their architect. 
The board have accepted this liberal gift, but have come under no 
engagement, and will, of course, take no further step in the matter 
without the full consent of the members. The donations for the 
year ending the 30th of April, 1859, amounted to £1,797, and the 
subscriptions to £433—total £2,230. 

Tue Bayoxer.—The Moniteur del’ Armée has the following :—The 
Emperor a III. said in his proclamation :—* The new rifle 
arms are only dangerous at adistance; they will not prevent the 
bayonet from being as heretofore the terrible arm of the French 
infantry.” The bayonet is, in fact,an arm peculiarly French. It 
was invented, it is said, at Bayonne in 1641; and employed in 1670 
in the regiment of the King’s Fusiliers. It sensibly moditied the 
system of military art in Europe, as it made cavalry less redoubt- 
able to infantry, and caused the tire of lines of battle to cease to be 
regarded as the principal means of action. The bayonet has, in 
fact, become the decisive arm of the combat. According to a local 
tradition it was in a small hamlet in the environs of Bayonne that 
this arm was invented. What led to the invention of it was, that in 
a fierce combat between some Basque peasants and some Spanish 
smugglers, the former having exhausted their ammunition, and 
being thereby at a disadvantage, fastened their long knives to 
their muskets, and by means of the weapon so formed put their 
enemies to flight. ‘This arm rapidly came into general use in 
Europe. After the King’s regiment, several others were provided 
with the bayonet, and the dragoons received it in 1676, In 1678, 
at the time of the peace of Nimeguen, all the French grenadiers had 
the bayonet, but the socket, which makes the use of it so easy, was 
not invented until a later period. An unsuccessful experiment 
with the socket was made before Louis XIV., in 1688, but the 
want of uniformity in the muskets was then an obstacle to the 
adoption of this simple and efficacious piece of mechanism. 
Bayonets at that time were a sort of dagger, of which the handle 
was placed in the muzzle of the musket, and of course prevented 
the musket from being fired. The first battle at which the bayonet 
was seriously employed was that of Turin in 1/92; but it was not 
until the battle of Spires in 1703 that the first charge with the 
bayonet was executed. After that epoch up to 1792, the bayonet 
was often employed in combat, and the Prince de Ligne called it a 
‘peculiarly French arm,” owing to the manner in which our soldiers 
used it; but the real value of it was not revealed until the wars of 
national independence. Then the bayonet really became a French 
arm, “The bullet is wild,” said Suwaroff, “but the bayonet is 
prudent and sure.” 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible fur the opinions of our 
Correspondents.) 





NEW THEORY OF ELECTRO-DYNAMIC INDUCTION. 
Srr,—Although I wrote the postscript appended to my letter of 
last week under the hurry and excitement of a first impression, 
before despatching it by post, I find, on more careful consideration, 


that I have got nothing to retract, and that I am enabled to offer a | 


clear and satisfactory solution of the hitherto unexplained pheno- 
mena of electro-dynamic induction. I foresee, also, that the solution, 
by placing the subject in a light so perfectly clear, simple, and 


obvious, cannot fail to render important practical services by render- | 
ing the whole question of submarine induction, with which it is most | 
intimately connected, perfectly plain, and by showing that in this , 


submarine problem we have not only to deal with static but also 
with dynamic induction, which is substantially the same thing. 
Even this is but a small and trifling part of the benefit which I 
anticipate from the explanation that I am about to give. Like others, 
I may be over-sanguine in the moment of acquiring new and clear 
views upon an important subject; but I do certainly expect that in 
dissolving this mystery, other phenomena dependent upon it and 
connected with it will be solved also, and that it will shed new 
light upon the whole subject of magneto-eleciricity, and even 
electro-magnetism. . 

I shall be as brief as possible ; but if the explanation that I am 
about to give possesses even half the importance which I have 
claimed for it, it will at least deserve to be given clearly; and this 
requires that I should state, in the tirst place, the exact nature of the 
phenomena themselves; and, secondly, the views that have been 
expressed on the subject by one or two of the latest and highest 
authorities, including those of the illustrious discoverer of volta- 
electric induction, Dr. Faraday himself. 

The original account of this great discovery (which forms the 
foundation of the magneto-electric machine, the principle of Rhum- 
korft’s coil, and the magnetic telegraph) will be found in the first 
series of Dr. Faraday’s “ Researches.” ‘The experiments as there 
described are too minute and circumstantial to be given here; I 
therefore quote the following clear and condensed account of the 
results from Professor Miller’s “ Physics :”— 

“ The term volta-electric induction was given by Faraday, who first 
observed the phenomena, to the production of secondary currents, or 
currents obtained by inductive action, from wires conveying cur- 
rents in their vicinity. The circumstances under which these cur- 
rents are formed will be best understood by a description of an ex- 
periment. If a wire through which a voltaic current is passing be 
placed parallel to a second wire, the two extremities of which are 
connected with the ends of a delicate galvanometer, no perceptible 
effect is produced in the second wire, so long as the current passes 
without interruption through the first wire; but if the current 
through the first wire (or primary current, as it may for the sake of 
distinction be termed) be suddenly stopped by interrupting the con- 
nection with the battery, a secondary current of momentary duration 
is produced in the second wire, and this current is divect—that is to 
say, it isin the same direction as that in the battery wire. On 
again completing the communication between the first wire and the 
battery, a momentary current or wave of electricity is again trans- 
mitted through the second wire, but it is now inverse, or in the oppo- 
site direction te the primary curvent. * Similar effects are 
exhibited by causing the primary wire, whilst it is transmitting the 
battery current, suddenly to approach the secondary wire which is 
in connection with the galvanometer. During the approach of the 
wire, the secondary current is in the opposite direction to the pri- 
mary one; but during the withdrawal of the wire, the secondary 
current is in the same direction as the primary current.” 

It is well known to your electrical readers (but I add the 
remark for the sake of being: general/y understood), that the longer 
the portions of the two wires which are near and parallel to each 
other, the greater, ceteris paribus, is the force of the induced cur- 
rents; and that this effect is still more highly developed when the 
two wires, covered with silk or other insulating material, are either 
wound into a coil together, or formed into separate coils, and the 
one introduced within the other. A still greater etlect is obtained, 
when a bar, or bundle of wires, of soft iron is inserted into the inner 
or primary coil; and this is substantially the construction of M. 
Ruhmkortt’s apparatus, 

Further, a similar effect is produced when the end of a permanent 
bar-magnet is suddenly inserted into the hollow of one of the coils 
so formed, or suddenly withdrawn, This is magneto-electric induc- 
tion. The cause, like the effect, is no doubt precisely the same in 
both cases, but L shall contine myself at present to volta-electric 
induction—the induction of one current by another. I may add that 
the same etlects are produced by the discharge or current from a 
common Leyden battery, and that in every case the induced current 
has the power of exciting similar currents in a third wire or coil, 
these in a fourth wire or coil, and so on probably ad infinitum. It 
is always necessary, however that the secondary, tertiary, quaternary, 
or other wire in the serics should, like the primary wire itself, forma 
complete circuit, otherwise there can be no current. 

Lastly, the momentary currents so induced are distinguished by 
what in this country is described as high intensity but small quantity. 
In this respect they are found to vary somewhat according to cir- 
cumstances, but to be, on the whole, intermediate in character 
between the current from a galvanic battery and the discharge from 
a Levden jar. Though almost momentary in dura.ion, and alter- 
nately in opposite directions, means have been contrived of obtaining 
them in very rapid succession, and of sending them through a part 
of the cireuit (which may be the longer part of it) always in one 
direction, so as to cause them to approach very nearly in this 
respect to the character of a continuous current. 

Having thus distinctly stated the nature and mode of production 
of these remarkable currents, which have latterly become one of the 
most interesting and important branches of the science of electricity, 
both theoretically and practically, let us now see what has been 
done towards explaining their origin, and accounting for their pecu- 
liar characteristics. And, first of all, we are met on the very 
threshold by the word induction—a word which was already used in 
a sense well understood as applied to static electricity, and in that 
sense had long been familiar. On this point I shall allow Dr. Faraday 
to speak for himself. In the very first paragraph of his ** Researches” 
he thus writes:—* The power which electricity of tension (static 
electricity) possesses of causing an opposite state in its vicinity has 
been expressed by the general term induction; which, as it has been 
received into scientitic language, may also, with propriety, be used 
in the same general sense to express the power which electrical cur- 
rents may possess of inducing any particular state upon matter in 
their immediate neighbourhood otherwise indifferent. It is with this 
meaning that I purpose using it in the present paper.” 

He, therefore, evidently uses the term without intending thereby 
to indicate any theory, or to express any positive analogy between 
the two cases. The word is used in its general or non-technical 
sense as expressing the action of one thing upon another, in what- 
ever way it may operate; and I think that, in some other passage 
of his “ Researches,” he guards himself still more strictly by 
limiting the word more carefully to this indefinite meaning. ~ = ~ 

But the mere meaning of the word, as originally applied by him, 
is of no consequence, provided we can clearly ascertain what con- 
clusion he maturely arrived at with reference to the thing itself. 
To show the ditliculty, if not the impossibility, of doing this, I shall 
merely state that in the first series of his “ Researches” on this sub- 
= written in 1831, he hazards no theory whatever; and in the 
atest, written in 1838, after describing a series of experiments, from 
which he concluded that the interposition of different bodies, whether 
conductors or dielectries, produced no effect upon this kind of indue- 
tion, he says:—* These results, with many others which I have not 
thought it needful to deseribe, would lead to the conclusion that 
(judging by the amount of the effect produced at a distance by forces 

















tranverse to the electric current, i.e., magnetic forces) the intervening 
matter, and, therefore, the intervening particles, have nothing to do 
with the phenomena, or, in other words, that though the inductive 
force of static electricity is transmitted to a distance by the action 
of the intermediate particles, the transverse inductive force of cur- 
rents, which can also act at a distance, is net transmitted by the in- 
termediate particles in a similar way.” (§ 1,726.) ; 

The only thing approaching to a theory or definition occurs in 
another passage (§ 1,108), written in 1834, and is given, almost in 
Dr. Faraday’s words, by Sir W. 8. Harris, in his “‘ Treatise on Gal- 
vanism,” published in 1856, so that by rs the passage from Sir 
W. S. Harris’s book, I shall give what I suppose is the latest and 
most matured opinion of these two distinguished philosophers, and 
the only light which we can obtain from them on this subject :— 

“ Volta-electric induction may be designated as a lateral action of 
the primary current upon the electricity of the surrounding or next 
particles of conducting matter, and it takes place in planes perpen- 
dicular to the respective points of current force. The effect is pro- 
bably identical with the curves of magnetic force, or is intimately 
associated with them.” (§ 219.) 

There is nothing more satisfactory than this in Sir W. S. Harris’s 
treatise. In another passage (§ 217) he says:—‘* The current ap- 
pears to exert upon the electricity of conducting matter within the 
sphere of its intluence a peculiarly inductive effect, and in such way 
as to put the electricity of the near matter in motion if previously at 
rest, or, if in motion, either to increase or diminish the current 
force.” 

I have quoted this passage merely to call attention to the fact that 
here, as in Dr. Faraday’s own writings, it is always the current, or 
the electricity in motion, that is supposed to act, and this, if we may 
judge from the former passages, by some mysterious transverse 
magnetic influence. 

I believe the reader, after perusing and studying these specula- 
tions, will acknowledge that he is no wiser. 

I must not omit to notice, however, one very important view of 
the subject which Dr. Faraday adopted in the course of his earliest 
researches, but which he subsequently abandoned. This was, that 
the induced wire, although it exhibited no action during the con- 
tinuance of the current in the primary wire, was then under a 
peculiar influence which he termed the electro-tonic state—that the 
first or reverse wave when the current commenced was a symptom 
of its rising into this state; that the second or direct wave, when 
the current ceased, was the signal and effect of its dropping down 
from this constrained condition. On this point he makes the fol- 
lowing remarks, which might seem obscure at the time, but will be 
found to receive an important meaning and full significance from my 
own theory :—*“ The tension of this (electro-tonic) state,” he says 
‘*may be comparatively very great. But, whether great or small, it 
is hardly conceivable that it should exist without exerting a reaction 
upon the original inducing current, and producing equilibrium of some 
kind. It might be anticipated that this would give rise to a retardation 
of the original current; but I have not been able to ascertain that this 
is the case. Neither have I, in any other way as yet, been able to 
distinguish eflects attributable to such a reaction.” And what 
follows is likewise very important :—“ All the results favour the 
notion that the electro-tonic state relates to the particles, and not to 
the mass, of the wire or substance under induction, being in that 
respect different to the induction exerted by electricity of tension.” 
(§ 72, 73). 

This electro-tonic state, which he afterwards formally abandoned as 
not supported by any distinct facts (§ 242, Jan., 1832), contains, as we 
shall see, the only glimpse of the true nature of the phenomenon to 
be found in Dr. Faraday’s writings. I shall show that during the 
continuance of the primary current the induced wire is really in a 
state for which there is no better or more expressive word in the 
English lang re than e/ectro-tonic ; and | hope that, like many other 
despised things, it will yet come into fashion again. Even Dr. 
Faraday appears to have been very reluctant to part with it, for so 
late as in 1838 he says :— Again and again the relation of con- 
ductors and non-conductors has been shown to be one not of opposi- 
tion in kind, but only of degree; and, therefore, for this as well as 
for other reasons, it is probable that what will affect a conductor 
will affect an insulator also; producing. perhaps, what may deserve 
the term of the electro-tonic state.” (§ 1,061.) And, again—* Itis 
the feeling of the necessity of some lateral connection between the 
lines of electric foree—of some link in the chain of etlects yet 
unrecognised, that urges me to the expression of these speculations.” 
What follows is very important, as léssening in force, if not entirely 
removing, the only objection from the results of his own experiments 
which might be urged against my theory. ‘The same feeling,” he 
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| continues, “ has led me to make many experiments on the introduc- 





tion of insulating dielectrics having different inductive capacities 
between magnetic poles and wires carrying currents, so as to pass 
across the lines of magnetic force. I have employed such bodies 
both at rest and in motion, without, as yet, being able to detect any 
intluence produced by them ; ‘but I do by no means consider the ex- 
periments as sutliciently delicate, and intend very shortly to render 
them more decisive.” It is true that he did, shortly afterwards, 
repeat the experiments with greater care, and with the same results; 
but I shall show that different results were subsequently obtained by 
the American philosopher, Dr. Henry; and that, from the very 
nature of the experiments, even Dr. Henry’s results are not to be 
trusted. I shall sum up all that I have further to say as to the 
opinions of Dr, Faraday himself, the discoverer and founder of this 
most wonderful and important branch of electrical science, by quoting 
these words :—‘* Admitting,” he says, “as we may do for the moment, 
the magnetic forces to constitute the power which produces such 
striking and different results at the commencement and termination 
of a current, still there appears to be a link in the chain of effects, a 
wheel in the physical mechanism of the action, as yet unrecognised.” 
(§ 1,114.) 

I fear we shall find that not one link was wanting, but the whole 
chain; not one wheel in the mechanism, but all the wheels; and 
that magnetism has nothing to do with the matter. 

After Dr. Faraday and Sir W. Harris, who seem to have left the 
subject as dark as ever, | do not know of any other English elec- 
tricians whom it will be necessary to consult, or who have given any 
information or hazarded any distinct suggestion. Dr. Noad, in his 
excellent work, professes to be little more than a compiler, and says 
nothing on this subject ; if he had said more, he would only have quoted 
Faraday. Here, indeed, I must do justice to “ A Telegraph Engineer,” 
who, in THe ENGinerer of Jan. 21, refers to “ dynamic induction ” 
and ‘lateral static induction” as “two very opposite phenomena in their 
results, though similar in their origin; ”—a remark which comes as 
near to the truth as possible, although I believe the same general 
conception of the strong analogy between the two cases must have 
securred to every person who thought d-eply, and, not like Dr. Fara- 
day, perhaps a little too deeply upon the subject. This, I have no 
doubt, will be admitted by “A Telegraph Engineer” himself to be 
the full extent of his meaning, and that he had no particular theory 
in his mind as to the mode of action. 

With regard to foreign electricians, their opinions on this subject 
will be found stated by De la Rive in the third part of his admirable 
work, Chap. V., § 8 where he gives not only Weber's theory, and 
that of Prevost, but also one of his own. In these theories an at- 
tempt is made to include under the same explanation the singular 
phenomena of the mutual attraction and repulsion of currents which 
were discovered by Ampére in 1821, and were generalised by him 
under the following laws :— ; 

1. Two parallel currents moving in the same direction, attract 
each other; moving in opposite directions, they repel each other. 

2. Two rectilinear currents, both of which converge to or diverge 
from a common point, mutually attract ; if one converges and the 
other diverges, mutual repulsion ensues. 

The phenomena expressed by these laws will be understood bythe 
annexed figures. Thus, in Fig. 1 there is attraction; in Fig. 2, re- 
pulsion ; in Fig. 3 there is attraction between a é and cd, also between 
ed and gh; repulsion between a6 and e f, also between e f and g A. 
When the wires conveying the currents are delicately suspended, these 














effects can be exhibited; and on these laws Ampére founded his 
beautiful theory of electro-magnetism. 
Fic.!. That an intimate connection exists 
——> ——“1_ between these phenomena and those 
y of volta -electric induction, dis- 
covered, as we have seen, by Fara- 
day, in 1831, appeared from the 
first highly probable; and this was 
reduced to something like certainty 
when, shortly after Faraday’s ‘dis- 
covery, Lenz announced the follow- 
ing law:— 

“ If a metallic conductor be moved 
in the neighbourhood of an electric 
current or of a magnet, there 
will be developed in it an electric 
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‘“ ~~ current, whose direction will be 
such that it would have produced 


in the same wire a movement directly contrary to that which 
was given to it to develope the current of induction, supposing the 
wire to be capable of moving only in the one or the other of these 
two directions.” 

From this general law, of which seven distinct cases all conform- 
able to it were given by Lenz, it very plainly appeared that on the 
one hand the excitement of currents by motion, and on the other the 
excitement of motion by currents, stood to each other in the relation 
of action and reaction. Hence the belief, which I conceive to be well- 
founded, that any theory which explains the one must explain the 
other also; and as Ampére’s attractions and repulsions, exerted not 
only between currents, but also between a current and a magnet, 
were naturally attributed to the development of a magnetic force, 
we find in this idea the principle which guided Dr. Faraday in his 
researches, and led him to abandon his original idea of an electro- 
tonic state in favour of some obscure action in lines of magnetic 
force. 

Your mathematical readers will find Weber’s theory very fully 
developed in the seventh section of Miiller’s “ Bericht iiber die neuesten 
Fortschritte der Physik,” a valuable repository of electrical science, 
published in 1852, but which has not, so far as I am aware, been 
translated into English. The theory is very abstruse, depends on 
much that is hypothetical, and could not be illustrated without several 
diagrams and long algebraical calculations. I shall, therefore, contine 
myself to a short general account of it from Dela Rive’s work. ‘The 
remarkable correspondence, "says that writer, ‘ between the pheno- 
mena of electro-dynamic and those of magneto-electric induction, 
which is found in every particular case, has naturally led philosophers 
to endeavour to comprehend them in one same theory. Weber, con- 
sidering the case of two conductors, each traversed by a current, 
sees in operation four forces—two attractive, and two repulsive; 
since he regards each current as composed of two elementary currents, 
the one of positive, the other of negative electricity. Calculating, on 
this assumption, the electro-dynamic action of two elements, he finds 
for the resultant of the four forces a formula similar to that which 
Ampére had obtained to represent the mutual action of two elements 
of a current; he thus brings the phenomena of dynamic electricity 
under the laws of the attraction and repulsion of static electricity. 
This idea had already been put forth, in 1822, by Professor Prevost, 
of Geneva, who endeavoured to explain in a very ingenious manner, 
by ordinary electric attractions and repulsions, the mutual action of 
two electric currents, by showing that the mutual action of the 
elementary currents which travel in contrary directions, ought to 
prevail over that of the currents which travel in the same direction ; 
that, consequently, in two conductors traversed by currents moving 
in the same direction, the attraction of the elementary positive 
current of the one on the elementary current of negative electricity 
of the other, must prevail over the mutual repulsion of the two 
elementary currents of positive, and the two of negative electricity ; 
whence there results detinitively an attractive action. The reverse 
occurs when the two currents travel in contrary directions in the two 
conductors. Now, to explain induction, M. Weber supposes that an 
element of a conductor in which there is no current moves in pre- 
sence of an immovable conductor traversed by a current: the 
same four forces act here; only the velocity of the electricities 
in the induced conductor, instead of being that of a current, 
is that of the conductor itself; it is thus the same, and, takes 
place in the same direction for both eléctric fluids, instead of 
being in contrary directions as in the inducing body. In 
this case the formula gives for the electro-dynamic action a 
null resultant, which ought to be the case, since there is no pro- 
duction of any mechanical movement; but if the energy with which 
the inducing element tends to separate the two electric fluids in the 
induced body be calculated, it is found to be expressed by the 
diilerence between the two equal and contrary forces to which each 
of the electricities of the induced body are subjected under the 
action of the inductor ; forces of which the sum or resultant is null, 
as we have just seen, but the difference of which is 2/, calling the 
one +/fand the other —7: If this force 2f be decomposed into'two 
others, the one perpendicular, the other parallel to the induced wire, 
the tirst is destroyed, the second, which M. Weber calls the electro- 
motive force, produces a current which lasts as long as the move- 
ment of the wire continues. This is the current of induction. 

If your readers be not perfectly satisfied with this explanation, I 
cannot help it. It is all that De la Rive gives of Weber's theory in 
the course of his three large volumes expressly devoted to electri- 
city, and I cannot be expected to give more. I would not have 
ventured, indeed, to quote it even so fully (considering that your 
space is limited) were it not that I wished to convey some idea of 
the most scientitic theory that has yet been framed on the subject by 
one of the greatest electricians and mathematicians of the day; and 
if it should appear to some of your readers to be not very intelligible, 
as thus explained, they may console themselves with the reflection 
that even De la Rive himself, who ought to understand it fully, 
immediately proceeds to propose a theory of his own, which shows 
that he considers some further explanation to be required. After 
stating that Neumann’s theory is similar to Weber's, he adds:— 
“‘ Without resorting to ideas and calculations so profound, I conceive 
that one may consider dynamic induction as the result of the decom- 
position by influence (static induction) of the natural electricity of 
each particle of the induced conductor, by the already separated 
electricities of each corresponding particle of the inducing body. 
With this view it is necessary to assume that the propagation of the 
current is effected by a series of decompositions and recompositions 
of the electricities of the successive molecules in the same manner 
as occurs with insulating bodies.” 

He then proceeds to explain his theory, which, as the latest, most 
simple, and most plausible, that has been proposed, it is necessary 
that I should state distinctly, and examine somewhat minutely ; 
because if it shall appear to be sufficient and satisfactory, it would, 
of course, be superfluous to seek for any other solution. If, on the 
other hand, this theory also fails to produce conviction, then it 18 
evident that another and more complete solution of the difficulty 1s 
still wanting. 

To illustrate his view, he supposes A B and A’ B’ to represent the 
two contiguous portions of two conductors, each forming a complete 
circle or circuit. A B isthe primary wire, or that which conveys 
the battery current, and which is supposed to be travelling im the 
direction from A to B. The successive particles a, b,c, &c., of which 
it consists, will, on the bypvthesis above assumed, have their 
natural electricities decomposed, so as to assume the condition 
shown in the figure bythe signs — and +. The two elec- 
tricities, thus separated, will combine with the opposite elec- 
tricities of each contiguous particle; the negative electricity of % 
for example, with the plus of the positive pole A, the negative <s 
with the positive of a, and so on to the +" of h, which wi 
combine with the minus of the negative pole B. This recomposition, 
which is instantaneous, will be immediately followed by another de- 
composition, this by another recomposition, and so on. These suc- 
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cessive decompositions and recompositions follow each other, says 
De la Rive, so rapidly, that there is always, as experiment proves, 
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an electric tension in each particle of the conductor ; so that the 
state in which it is represented in the figure (and which he calls the 
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state of polarisation) may be regarded as virtually permanent (4 peu 
pres permanent). 

Now, supposing the second or secondary conductor A’ B’ to be 
similar to the primary, and as near to it as possible, but insulated 
by a covering of silk or wax; at the moment when a current is 
passed into A B, and its particles are consequently polarised, there 
will be produced in A’ B’ an opposite molecular polarisation, the + 
of each particle of the latter being opposite to the — of each particle 
of the former, and vice versd. Hence it will follow that if the two 
extremities of A’ B’ are united by a conductor, such as the wire of a 
galvanometer, which may be considered as completing the circle, 
then at the moment when the current passes through A B, the sepa- 
rated electricities of the particles of A’ B’ will combine through the 
galvanometer wire; the + of a’, for example, will combine through 
that medium with the — of 4’, and thus an instantaneous current 
will be produced directed from A’ to B’ in the galvanometer coil, and 
from B’ to A’ in the wire itself; that is to say, in a contrary direc- 
tion to that of the inducing current. When the + of a’ has thus, so 
te speak, combined with the — of h’, the — of a’ will be disguised 
by the + of 6’, and so on to the — of g’, which will be disguised b 
the + of h’. These electricities, however, says De la Rive (and this 
is very important), do not neutralise each other, because they are 
retained (retenues) by the opposite electricities of the particles of 
AB; but at the moment when the current ceases to pass in A B, 
then, if the two extremities of A’ B’ are united by a conductor, the 
—a’(I think he must mean A’) re-unites with the + of A’ and at 
the same time the contrary sides of each of the particles a’, b’, c’, d’, 
e’, fi, and g’ combine with each other, and there results a current 
which flows in the conjunctive wire or galvanometer coil from B’ to 
A’, and in the wire A’ B’ itself from A’ to B’. Thus A’ B’ is tra- 
versed in this case by a current which moves in the same direction 
as the inducing current. ‘“ The state of electric tension in which the 
wire A’ B’ exists while the current is traversing A B, is that which 
Faraday termed the electro-tonic state ; and the cessation of this state 
produces the second current of induction, whereas its origination 
produced the first. One may conceive (he adds), from this theory, 
how the electric tension of the extreme molecules will be the greater 
in proportion as the induced wire is longer; for if it were short the 
two electricities accumulated at its two extremities would re-unite 
more easily through the wire itself; on the other hand, to produce a 
strong current, it is necessary that it be a good conductor, in order 
that the decomposition of the natural electricities of each of its par- 
ticles and their recomposition be effected more easily, and conse- 
quently more quickly and in larger proportion.” 

He then goes on to apply the same theory to explain the production 
of a continuous current in a conductor of indefinite length, which is 
traversed longitudinally by another conductor conveying a current 
at right angles to the first conductor; and I think the explanation in 
this case is still less satisfactory. I therefore pass it over, and con- 
fine myself to one or two remarks on the theory of induced momen- 
tary currents, of which I have given the explanation almost in his 
own words, and which forms the foundation of the whole. In the 
first place I would observe, that it is based upon the assumption of a 
certain molecular action, which, however plausible, is purely hypo- 
thetical ; and the same may be said of Weber's theory. In the second 
place, it is difficult to conceive that each particle of the inducing 
conductor should act independently at a distance upon each particle 
of the induced conductor, for we know that in general molecular 
actions are limited to inconceivably small distances, and that it is 
only in the aggregate, and when blended together, that they act at 
sensible distances. It would be easy to conceive (and I believe this 
idea must have occurred to every one who has retlected on the subject), 
that a current of positive electricity travelling through the primary 
wire should draw along with it in the secondary wire a current of 
negative electricity, or, in other words, a current in the opposite 
direction; but then, the question occurs, how does it happen that 
this induced current is not continuous—that it occurs only in making 
contact, and that upon breaking contact it isin the opposite direction ? 
De la Rive endeavours, I think unsuccessfully, to explain this phe- 
nomenon by his theory; for to do so, he makes the unwarrantable 
assumption that the state of tension produced by the decomposition 
of the electricities in the primary wire is virtually permanent, even 
while admitting that every decomposition is necessarily followed by 
a recomposition, and this by parity of reasoning ought to produce a 
state of no-tension. Now I cannot see why, except on the gfound 
that the theory requires it, the effect of the decompositions should 
be considered permanent, and the effect of the recompositions 
be altogether neglected. This is the radical defect in the theory, 
and I think it is a fatal defect; for upon this one point turns 
the whole question, supposing we admit, for the sake of argu- 
ment, that the molecular hypothesis is correct. I can easily 
understand how M. De la Rive may have been led into this view 
of the subject by the seemingly analogous case of a magnetic 
needle subjected to the influence of an intermittent current. If the 
current be interrupted and received in rapid succession by arheotome 
80 constructed that its conducting spaces are exactly equal to its 
non-conducting spaces, and rotated with uniform velocity, the mag- 
netic needle will be maintained at a constant deflection exactly 
equal to half the deflection which would be given by a continuous 
current of the same force. Its deflection, though reduced by one-half 
with the interrupted current, will be permanent; but why so? I 
answer, on account of the inertia of the needle. If the needle had no 
inertia, its oscillations from the maximum angle to zero, and con- 
versely, would be as rapid and as regular as the successive interrup- 
tions and renovations of the current. Now if electricity be a fluid 
at all, it is admitted to be absolutely imponderable, and whether 
regarded as a fiuid or a polar force, it can have no inertia, the re- 
compositions should therefore be followed or accompanied as regu- 
larly by a state of no-tension as the decompositions by a state of 
tension; and therefore on this theory, as well as on any other hitherto 
put forth, the induced current should continue as long as the in- 
ducing current, and be always in the opposite direction. 

In the further illustrations which M. De la Rive gives of his 
theory, I might show that the difficulties increase, and that, viewing 
it even in the most favourable light, the whole structure is founded 
upon hypothesis, and not upon admitted or ascertained facts. At the 
very best, therefore, I think it can only be regarded as an ingenious 
attempt to show how, upon certain gratuitous assumptions, the 
singular phenomena of dynamic induction may be conceived to be in 
some manner produced upon principles analogous to static induction, 
Without positively affirming that they are so produced. 

De la Rive’s theory, so far as con aware, closes the list, and 
brings the question down to that condition in which it stands at pre- 
sent. That the problem has been solved, or that this most interesting 
subject has been placed in a clear, intelligible, and obvious light, 
by any one of the theories which I have mentioned is, I think, a posi- 
tion which few will maintain. It is certain that none of the theories 
gives us any insight into the nature of the induced currents—that 
none of them bears upon it that stamp of simplicity, or carries along 
with it that power of commanding complete conviction, which is 
generally characteristic of truth. 

Lastly, it is admitted by all electricians at the present day, that 





the nature of dynamic induction is still involved in much mystery, 
and that no completely satisfactory solution of the problem has yet 
been given. 

The way is therefore now clear for me to explain my own theory ; 
and this I was very anxious to have done in the present letter; but just 
in proportion to the importance which I attach to it wasand isnaturally 
my desire to do it full justice, and with this view to place clearly before 
your readers the exact nature of the problem to be solved, the previous 
attempts of others towards the same object, and the position in which 
it stands at present. The execution of this part of the work, which, 
to confine my letter within reasonable limits, 1 have performed very 
hurriedly and imperfectly, omitting for the present the whole sub- 
ject of magnetism with which it is so intimately connected, has 
occupied as usual much more space than I anticipated, and more, I 
fear, than you, Sir, can well afford, amid the pressure of other sub- 
jects, for a single letter. I must, therefore, however reluctantly, 
still further postpone to another week the development of my own 
theory, which is founded upon a totally different principle from any 
of those that have preceded it, and will, I think, be found to possess 
the two important requisites in which these are wanting—namely, 
perfect simplicity, and such a complete accordance with obvious 
principles and well-known facts, as to leave upon the mind not the 
shadow of a doubt of its entire truth and sufficiency. 

At present I shall merely say this much, that my theory is 
founded upon that of Ohm, from which it is a strictly mathematical 
corollary, and that with Ohm’s theory it must either sink or swim, 
for they cannot be separated. 

I may state, also, that in explaining next week this new and re- 
markable theory of dynamic induction, it will be necessary that 
I should give what may be termed a microscopic view or analysis of 
the electric current, which I shall show to be one of the most 
wonderful—I had almost said, one of the most ridiculous things in 
the universe. It is certainly the most singular and astonishing 
phenomenon that I know of. Grorcr Bair, M.A. 

P.S. 1 wish it to be observed that this letter and the next must 
be considered as parenthetical, and that I shall resume afterwards 
the subject of quantity and intensity. In the meantime it has 
occurred to me that, without going into the calculations, the 
annexed diagram from Miiller’s “ Bericht,” taken in conjunction with 
De la Rive’s general account already given, may enable your scientific 
readers to form a clearer idea of Weber's very ingenious and profound 
theory. It has never previously appeared, to my knowledge, in any 
English publication, or probably in any but a German dress. Let 
R R’ (Fig. 5), be a wire which is traversed by a current; and § S’, 
a wire in which there is no current until motion be communicated to 
RR’. De la Rive assumes the converse case, namely, that the wire 
R QW is at rest, and S 8’ in motion; but the result will be the same. 
Let a be a minute portion or element of the current which traverses 

R’, and let it be pro- 
posed to ascertain the 
effect which a mechani- 
cal motion communi- 
cated to a by moving 
the wire R R’ will pro- 
duce upon a’, an ele- 
ment of the static elec- 
tricity in the wire S 8’, 
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velocity of the two equal and opposite electricities, or what 
De la Rive terms the two elementary currents, the one positive, 
the other negative, represented by a. Compounding the velocity 
of the mechanical movement a, A with that of the positive 
elementary current a B, we obtain @ C as the resultant, or 
the actual velocity of the positive electricity when a is moved 
through a A; and by a similar combination we obtain a C’ as the 
resultant for the negative elementary current a B’ combined with 
a A. Join aa’, and draw the perpendiculars C D, A p, C’ D’; each 
of the velocities a C, a A, a C’, is decomposable into two others—one 
of each perpendicular to a’ x, the others represented by a D, a p, 
and a D’ respectively. Nowa D anda D’ are opposite, but in con- 
sequence of being combined with the mechanical motion they are no 
longer equal, and the resultant of the two is their difference, which 
creates a positive current in S$ 8’, flowing in the same direction as in 
R R’, when the two wires are suddenly separated. On the whole, the 
results arrived at by this theory singularly coincide with the 
observed phenomena; but I shall show that in this, as well as in 
De la Rive’s and in Neumann's hypothesis, the one vital element of 
Ohm’s theory, on which a simple explanation of the whole matter 
depends, has been strangely—I may say, unaccountably, — over- 
looked. These theories are framed to adapt them, as it were, to the 
phenomena, by making suppositions or assumptions which are them- 
selves theoretical ; mine will be found to rest upon a totally different 
basis—upon facts of daily observation, which not only account for 
the phenomena, but show that they must inevitably happen pre- 
cisely in the way they do happen. G. B. 





GAS-LIGHTING BY ELECTRICITY, 


Srr,—In your paper of the 20th inst. I observe a letter from Mr. 
Hearder, on the plan adopted by me for lighting the gas-burners in 
the music-hall here; and, in raising objections to my mode, he de- 
scribes a system he has employed to effect the same end, by substi- 
tuting an induction coil. From his remarks, I infer that Mr. Hearder 
has mistaken my mode of operation, imagining that the platinum 
wire is in danger of being fused. Now, such is not the case. 1 may 
refer to a fact well known to chemists, that if a piece of platinum 
foil be slightly warmed, and held in a current of vapour, either of 
sulphuric ether or carburetted hydrogen gas, it will not only be main- 
tained at its temperature, but will increase to a glowing red-heat, 
and ignite the vapour. In my apparatus I use a strip of platinum 
foil, and the electric current is only required to warm it, and throw 
it into the current of escaping gas, which so acts upon the foil as to 
increase its temperature and ignite the gas. The platinum foil then 
drops back out of the flame until again required for a similar opera- 
tion. The danger of fusing the foil is entirely obviated, the strength 
of the battery being unable to do so. 

I may also observe that by my arrangement I light up two sun- 
lights at the same instant, and by the same current simultaneously ; 
to effect which, by Mr. Hearder’s plan, would require an induction 
current of such intensity as to give a spark one-fourth or three- 
eighths of an inch long; and, with two such breaches in the circuit, 
I much fear that a more powerful battery than that I use would be 
required, even aided by an induction coil of larger dimensions than 
a pint cup. Wituiam D. Hart. 

7, North College-street, Edinburgh, 24th May, 1859. 





NOVELLO’S CRAFT. 


Sir,—Your last number contains a notice of Mr. Novello’s plan of 
water-locomotion. It is neither surprising nor without precedent 
that the same idea should occur simultaneously to two individuals. 
Justice in such cases awards praise to both, and I trust you will 
notice this letter as coming from a working man, who is also a 
young man (23), and as containing a suggestion which does not 
seem to have occurred to Mr. Novello. I am not desirous of disput- 
ing his claim to originality, but only of establishing my own, for 
which purpose I give the following extracts from my diary :— 

“ Jan. 27, 1859. Tried preliminary experiment for my new boat. 
So far, well. The idea struck me while reading, last Friday.” 

(it was Toe Enorxeer of Jan. 14 I had been reading, and some 
account of a vessel to have a conical revolving head, started my 
train of thought.) 

“Jan. 29. Visited E——- M——. Talked of my new project for 
a boat to surpass all others in swiftness. He has kindly promised to 
make drawings to be exhibited with the model.” 


As the model was to be of the simplest kind, these drawings were 
to show the developments intended: some vessels having wheels fore 
and aft, some at the sides, some underneath, &c. 

“Feb. 5. Visited E—— M—~—. He gave me a written promise 
to keep my invention secret.” 

This | enclose for your inspection. 

“ Feb. 26. Tried my new apparatus; needs modification, which 
necessitates further outlay: must be deferred.” 

The crude apparatus referred to has been left at your office. It 
differs from Mr. Novello’s in this important particular. The wheels 
are not hollow cylinders but hollow spokes, made of metal, corru- 
gated for strength; so buoyant as not to sink to the axles. These 
wheels being driven by steam machinery act as paddles, and throw 
the water behind, instead of having to climb the hill, as Mr. Novello’s 
cylinders would do. Such vessels might also be propelled by screw 
or oars. I am not very sanguine of their success, unless the water 
be comparatively smooth and the burden light; but, these condi- 
tions complied with, I think almost railway speed might be obtained. 

All persons are at liberty to avail themselves of what is peculiar 
in my scheme; but if such craft are built, and 

* From wave to wave the snorting monsters fly, 
The startled waters leave the axles dry,” 
let me share the praise with Mr. Novello. 
GrorGE Sinciarr. 
3, Church-street, Blackfriars road, May 24th, 1859. 


STEAM BOILERS, 


Sir,—If you consider the enclosed sketch and description of an 

apparatus for heating the feed-water of non-condensing engines 

worthy a place in Tur Enereer, you will oblige me by its insertion. 
' 


FiG.1. 


Fig. 1 is a vertical section 
through F F. Fig. 2 is a hori- 
zontal section through OO, The 
same letters indicate the same 
parts in both figures. H is a 
cylinder of plate iron, suffi- 
ciently strong to resist the steam 
pressure of the boiler; the ends 
are made of boiler plate half-an- 
inch in thickness, perforated with 
holes to receive the brass tubes 
E, of half-an-inch internal dia- 
meter; this cylinder is set upon 
and bolted to the cistern F. The 
upper end of H is titted witha 
hemispherical cover I, with a 
branch - pipe A, conveniently 
placed to receive the exhaust 
steam from the engine, which 
passes down the tubes to the 
cistern F, and out by the branch- 
3. The feed-water from the 
‘ngine enters by the pipe C, sur- 
rounds the tubes and passes up 
to the boiler by the pipe D, highly 
heated. ‘The condensed steam falls 
into the cistern F, and may be led 
to the pump through the pipe G, 
and again pumped into the boiler, 
where a large quantity of hot 
water is required, By increasing 
the size of the apparatus all the 
steam may be condensed, and the 
boiler fed with pure water; this 
apparatus was invented and pa- 
tented in 1850 by M. Chevalier, 
of Lyons. It has been placed be- 
tween the cylinder and condenser 
of a condensing engine, but, 
owing to the tortuous route the 
steam had to take, the exhaust 
was slow, and the engine did net 
work so well as before the appa- 
ratus was applied; it was on that 
account taken down, The feed- 
water was always at the boiling 
point. 

I take this opportunity of saying a few words in reply to the 
criticism of your correspondent “ Diogenes,” on my communication 
relating to steam boilers in Tux ENGrneer of April 8th. He makes 
short work with my arrangement of boilers, which was not written 
for such readers as “ Diogenes,” but for simple unenlightened men 
who do not possess the far-famed lantern of the cynic, who I am 
inclined to believe wilfully neglected to trim his /amp before 
reading my communication; for had he done so, and read it calmly, 
he would have seen in the fifth paragraph that I disclaim any right 
to be thought an inventor. 

“W. 8.” wished to know the cheapest and best form of boiler; I 
pointed out the cylindrical, if set in a proper manner. Why should 
** Diogenes ” get angry about such a simple fact ? 

I lay no claim to making fire-bricks non-conductors; I only wished 
to show that when we burn coal it should be in contact with imperfect 
conductors, and thereby insure more perfect combustion, and a 
greater development of heat, which once set free would do its duty 
if properly intercepted by heating surface. 

Why does “ Diogenes ” ask if 1 am a patent smoke-consumer? He 
must be convinced that I am not patented for my smoke-consuming 
plan described in clause (or claim, as he terms it) No. 5. May 1 
ask in return, is not “ Diogenes” in some way connected with some 
patent smoke-burning scheme? He appears singularly touchy on 
the subject. If he be in the smoke-doctoring line, I take the liberty 
to assure him that, however well-regulated and self-acting his air 
valves, &c., may be, that, when applied to small over-worked boilers, 
the quantity of visible smoke may be decreased, but the quantity of 
coal consumed will be increased, as will be the labour of the fireman. 
Let the apprentices take a note of this. 

In the third paragraph we find nothing but fudge, In the fourth 
paragraph “ Diogenes” says hollow spaces are “contrary to al 
practical boiler setting.” All practical men acquainted with the 
subject will inform “ Diogenes” that hollow spaces should and can 
be arranged round boilers and furnaces to diminish loss of heat where 
economy of fuel is desired, and in no way endanger the strength of 
thestructure. “ Diogenes” begs to assure me that the atmosphere 
is a better conductor of heat than most solid substances! This is 
quite new to me, and I dare say to many of your readers. I was led 
to believe that air at rest was a good non-conducting body, such as 
when enclosed in hollow spaces with only one small aperture com- 
municating with the exterior. 

The fifth paragraph complains of my omitting to mention expan- 
sion joints for the pipes 58; these pipes are made of copper, and 
are of an 8 form, which could not be shown in the drawings. 

The sixth paragraph—Had “ Diogenes” not wilfully overlooked 
part of my letter, he would have found that I had specially men- 
tioned the disconnection of the boilers, in case of cleaning or repairs 
being required. 

In the last paragraph “ Diogenes” again returns to the question 
of smoke-burning. I again refer him to what I have said in Clause 5, 
and shall be glad to hear his arguments against it in a calm, gentle- 
manlike manner. W. H. 

Irvine, May 16th, 1859. 


(Continued on page 376.) 




















TRIAL oF THE Paramatra.— The magnificent iron steamship, 
Paramatta, was tried this week in Stokes Bay, with an average 
speed of 14 knots. The Paramatta replaces the wooden steamer, 
Orinoco, the hull of which was decayed; whilst the engines, which 
have been transferred to the new ship, were yet in good condition. 
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HICK, HARGREAVES, AND HARWOOD’S GOVERNORS FOR PRIME MOVERS. 


Patent DATED 161TH Ocroper, 1858. 
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THEsE improvements, by John Hick, William Hargreaves, and 
Robert Harwood, of Bolton-le-Moors, Lancashire, relate to apparatus 
for regulating the supply of water to turbine or other water- wheels, 
and consist in connecting the clow, shuttle, or valve, the position of 
which is to be adjusted for the purpose of regulating the speed of the 
water-wheel, or other prime mover, with a piston moveable in a 
cylinder, This piston is actuated by water admitted either on the 
one side or on the other side of it through an admission valve, whose 
motions are regulated by a common ball or other governor in con- 
nection with the prime mover. By these means power can be 
accumulated proportionate in every case to the resistance to be over- 
come in moving the clow, shuttle, or valve, whilst the ball governor 
has only the friction of the admission valve to overcome. The 
opening and shutting of the clow at the starting and stopping of the 
water-wheel or turbine is accomplished by means of a simple 
mechanism, actuated by a spoke or other wheel turned by hand, 
whereby the connection between the ball governor and admission 
valve can be lengthened or shortened at will, and the action of the 
valve entirely reversed, as is hereafter described. By shortening the 
said connection a constant pressure can be maintained against 
the under side of the piston, thus causing it to move upwards 
and raise the clow or supply valve, until the supply of water 
is effectually shut off from’ the water-wheel or turbine; this 
position is maintained until the valve is reversed by turning 
the spoke or other wheel in the contrary direction. By lengthen- 
ing or shortening the connection between the governor and the 
admission valve, the speed of the water-wheel may at any time 
be altered, if found necessary, without any change being made in 
the wheels which drive the ball governor. Racks and screws as at 
present used for opening and shutting clows or valves are dispensed 
with, 

Fig. 1 is a front view of the governor, partly in section, as ap- 
plied to a water-whee!, Fig. 2 being an end view of the same. 

The clow A, which regulates the admission of the water through 
the openings or sluices B upon the water-wheel C, is, by means of 
the rods D (see Fig. 2) and the bush E, connected with the piston 
rod F, to the upper end of which is tixed the piston G, which is move- 
able in the cylinder H. This cylinder is, similarly to the cylinders of 
steam-engines, titted with the ports and passages 1 and 2, and an ex- 
haust port and passage 3, as well as with a cylindrical valve 
chest H', the latter being provided with the piston valves I and [' 
which are tixed to the rod K. This rod is guided by a bracket pro- 
ecting from the upper end of the cylinder H; it is hinged at -he top 
~ the lever L on the shaft L!, and by the arm or lever L? on the 
same shaft, and by means of the rod M and the arms or levers N and 
N}, is connected with the rod O! of the ball governor O in the usual 
manner. 

_ The cylinder H, and everything belonging to it, is immersed in the 
cistern or reservoir P, which is filled with water up to the line x, 
the column of water being of sutticient height to be able to raise or 
depress the piston G, rod F, and the clow A attached thereto, an 


operation which will require the less force, as the weight of the clow, | 


piston, and piston-rod is counterbalanced by the weight Q. 
As represented in the illustration, the piston valves I and I' have 

















of water upon the water-wheel, until the normal velocity being once 
more established, the valves I and I' will, through the action of the | 
ball-governor, cover the ports 1 and 2, and for the time being arrest 
all further motion of the piston and of the clow. 

In order to admit of the position of the clow being regulated and 
controlled when the water-wheel is at rest, without making use of 
racks and screws, or other mechanism of a similar nature, as hitherto 
used, and also for the purpose of affordiug the means of modifying the 
absolute velocity of the water-wheel, without any change being made 


in the wheels which impart motion to the ball-governor, there is fixed | 


upon the rod M, which is free to revolve in the connecting socket 
Mt a small spoke-wheel S. By turning this spoke-wheel 
either in one direction or in the other, the connection between the ball 
governor and the distance between the levers L* and N, can be 
lengthened or shortened at pleasure, the end of the rod M opposite to 
the wheel S being screwed, and passing through a connecting nut 
M2. Thus, by shortening the distance between these levers, and 
thereby raising the piston valve I' beyond the port 2, a constant 
pressure can be maintained upon the under side of the piston G until 
the clow shall have completely closed the sluices B, and cut off all 
access of water to the wheel. Or, by altering the relative position 
of the valve rod, whilst the wheel is in motion, the absolute velocity 
of the wheel can be moditied at pleasure. 

In order to avoid loss of water when the regulator is not in opera- 
tion, the stop-cock W is closed by means of the shaft or spindle X 
and the horizontal shaft Y, the latter being fitted with the handle Z, 
oy giving motion to the spindle X through the bevel wheels Y! and 

< 


Fig. 3 represents a modification of the apparatus. The cylinder 
H, and pipes U, T, and V, are filled with water, and when in action one 
of the pipes, U or T, being alternately open at the bottom, and 
immersed in the water of the tail race, the pipe U, through the 
bottom, and the pipe T through the open top of the admission valve 
cylinder, must necessarily form, as it were, the hanging leg of a 
syphon, but the passage of the water being interrupted by the piston 
G in the cylinder H, a pressure is exerted upon the upper or under 
side of the piston G, as the case may be, the clow supposed to be 
attached to the piston rod F being thereby either raised or lowered. 
According to the position of the valve pistons I and I’, as repre- | 
sented in the drawing, the pressure is being exerted upon the upper 
side of the piston G, the pipe U forming, in this instance, the hang- | 
ing leg of the syphon. Should the velocity of the governor, which | 
is connected with the valve rod K, cause the valve pistons I and Ih 
to move downwards, then the current of the water through the 


pipes T and U and the motion of the piston G would be reversed. | , a 4 
| part 1 of the tube C tightly, and thus forms the handle or holder of 


Again, when the water-wheel, turbine, or other horizontal wheel is | 


moving at the proper speed, the governor balls, occupying a central | 


position, the valve pistons I and I! will likewise occupy a central 
position by coming exactly before the waterways and shutting off 
the influx or efflux of water to or from the cylinder H; the piston 
will remain stationary until a change takes place in the speed of the 
water-wheel and governor. The height of the column of water is 
represented by the distance from the water level a to the water level 
6, and the pressure exerted upon the piston will, therefore, be repre- 








RIDSDALE’S RESERVOIR OR FOUNTAIN PEN. 
PATENT DATED 6TH OcTOBER, 1858. 


Tus invention, by James Ridsdale, of Stoke Newington, consists in 
adapting a vulcanised india-rubber tube to a metal penholder in such 
a manner that the end of the flexible tube nearest the pen shall be 
drawn to a small or capillary bore, and the other end of the tube be 
hermetically sealed. On squeezing the tube so as to compress it 
throughout or nearly throughout its length, the contained air will 
be pressed out, in which state, if the pen be dipped into ink until the 
open end of the tube touches its surface, and the pressure is removed, 
a certain quantity of ink will be raised into the tube by atmospheric 
pressure as the elastic tube expands to its accustomed size and bore. 

Fig. 1 is a top view of a pen complete; Fig. 2 is a side elevation, 
the reservoir for containing ink being exhibited partly in section ; 
Fig. 3 is an elevation of Fig. 2 at the underneath parts thereof ; 
Fig. 4 is a view of the reservoir, as it would appear when detached 
from the other parts of the pen. 








A, A, is an elastic tube which should be hermetically closed at the 
end a; the end 6 being formed taper, with a small flat oritice or 
mouth for the passage of ink to the writing point B, which is an 
ordinary steel pen fitting into a curved recess formed in the short 
metal tube C for its reception. The tube A is held firmly in its 
proper position by clips of metal at * *, Fig. 3, formed out of the 
curved piece of metal c, which is soldered or otherwise securely fixed 
inside the tube C, at such a distance therefrom as to leave a channel 
to receive the steel pen, and, if necessary, cement, marine glue, or 


| other suitable material may be used for fixing the piece c to the tube 


C; D is a tube of thin metal or hard india-rubber, closed at one end, 
or if necessary with a small hole therein. This tube tits over the 


the pen. The tube C has a portion cut away, as at 2, Figs. 1 and 2, 
to enable that portion of the tube A which is inside to be pressed 


| upon by the foretinger when it is required to force ink, &c., to the 
| nibs of the pen in the act of writing. 


dis a small pin or piece of 
wire, the outer end whereof is formed bent. This pin fits in the 
orifice of the tube at 6, and is employed for opening said orilice in 
the event of its becoming closed, either by clogging of the ink, &c., 
or other cause, and also to ensure the proper flowing of the ink from 
the reservoir. 


sented by multiplying the weight of the column of water a, 6, with 


the area of the piston G, the unit of surface being the same in both. It is very important to the proper flow of ink through the hole in 


the mouth of the reservoir A, at the part , that said hole be made 
in a particular manner; the hole should be as a mouth or slit, as 
exhibited at f, Fig. 5, the edges whereof are in close contact with 
each other. “The oritice by which the ink is to flow from the reser- 


just been raised by the expansion of the governor balls through the 
medium of the arms or levers N' and N, rod M, arm L2, shaft L', arm | ! } » eh A - : 
L, and rod K, so as to place the port and passage 1 in communication | The water required for this kind of regulator being small in quantity, 
with the exhaust port and passage 3, and to allow the pressure of the | ™4Y 1 some cases be obtained from a source higher than the head 
column of water to act upon the under side of the piston G through | Water which supplies the water-wheel. 


the and passage 2. 
be slowly moving upwards in the cylinder H, thereby raising the 
clow, and at the same time forcing a proportionate quantity of water 
contained in the upper part of the cylinder out through the port 1, 
exhaust port 3, and pipe R down into the box or chest Rt. 

A diminution of the speed of the water-wheel below that to which 
the ball-governor is adjusted, will of course have the effect of 
depressing the piston valves I and T!, and causing the column of 
water to press on the top of the piston G by placing the port 
and in communication with the cistern or reservoir 


P, and allowing a corresponding portion of the water from under | 
the piston to escape through the exhaust port and passage 3 and 
pipe R. The clow will therefore descend and admit a larger body 


rhe piston G must therefore be supposed to | 


| it is in contemplation to re-organise and augment the corps of Royal 


| its present number. 


| exported from British ports in April was 1,785,148 tons, being an 


Engineers, in order to raise that force to 10,000 men, or about double 


Exrorts or Coat.—Messrs. W. and H. Laird, of Liverpool, in 
their monthly coal circular, state that the total quantity of coal 


increase of 81,304 tons as compared with the exports in April, 1358. 
Of these 399,154 tons were exported from the northern ports, 

22,371 tons from the Yorkshire ports, 40,094 from Liverpool, 119,779 | 
from the Severn ports, and 40,541 from the Scotch ports. The | 
export coal trade in Liverpool is at present unusually brisk. 


voir is produced by inserting the pin d into the mouth /, the effect of 
which will be to leave a channel at each side of the pen. 


PuRCHASE OF STEAMERS BY THE SPANISH GOVERNMENT.—We 
are informed that the Spanish Government has purchased the screw 
steamships Alps, Andes, Taurus, and Teneriffe from the Cunard 
Company, which is now building new vessels of greater power and 
capacity to replace them. The same Government, it is stated, have 
purchased another called the Luna, belonging to a London firm, and 
one nearly built at Belfast. They are intended to carry the mails 
between Cadiz and Havannah. 
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TO CORRESPONDENTS. 


Notice.—Five volumes of Tue ENGINEER may now be had ready bound, Vols. I., 
Iil., 1V., V.,and VI., price 18s. each ; covers for binding each volume, price 
9s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

*,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, &c., to send their names and addresses, 
to which, after publishing their inquiries, we will forward such letters as we nay 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
veaders will agree with us, should be excluded as much as possible from this 
columi. 

M. and S.—(Seacombe).— The specification shall be re-inserted with the addition 
to which you call attention. 

COAL-BURNING LOCOMOTIVES. 
(To the Bditor of The Bugineer.) 

Sm,—Your correspondent ‘‘ Anti-Smoke” complains of the much lauded 

engines of the South-Western Railway as abominable nuisances ; but let him 

come to St. John’s Wood and witness the wretched attempts of the great 
and powerful North-Western Company to substitute coal for coke in their 
locomotives, and he will see that, as regards smoke, Lambeth is by no means 

«alone in its glory.” The houses on the line of the North-Western are of a 

highly respectable class, and as they are frequently completely enveloped in 

smoke—which at times I have seen issue out of the mouth of the Primrose- 
hill tunnel for ten minutes after the engine has passed—I am astonished at 
the inhabitants bearing it as they do. 

The locomotive, with its white feathery train of vapour, has hitherto been 
rather a picturesque and pleasing feature in the landscape ; but in the hands 
of the London and North-Western Company it s*°ms helplessly doomed to 
become as disgusting an object, and as great « nuisance, as the factory 
chimney itself. Sr. Joun. 





RAFTS IN SHIPWRECKS. 
(To the Editor of The Engineer.) 
Sin. —The terrible catastrophe which took place on the Irish coast lately 
having proved, as most similar cases do, the inadequacy of the ship’s boats to 
save life, it occurred to me that perhaps a raft might be successful. I should, 
therefore, take it as a great favour if you would allow me a few lines in 
your valuable journal to suggest oue, which would enable some person more 
adequate to the task to improve on the idea by perfecting some practicable 
means of saving the lives of passengers in such cases. 

It appears to me that a raft, being flat, would stand the best chance of 
being preserved in such stormy weather. I would propose, then, a raft of 
balk timber, say 20 ft. square, firmly bolted and braced, and with an iron 
ra‘ling running round it and ring bolts to the floor, also ropes, &c., to which 
to cling. This would hold nearly 100 people—women and children in the 
centre, and the men outside. The latter, provided with oars chained to the 
raft, would endeavour to reach shore ; the raft might be lowered from a crane 
at the vessel’s stern, and with the people on it if the water was very rough. 
Four such rafts might have saved the unfortunate passengers who were lost. 
This is a rough sketch, but perhaps some of your scientific readers may 
suggest something better, or show why this would not do. 


96, Tooley-street, May 24th, 1859. Wa. HURTLEY. 





TRACTION ENGINES. 

(To the Editor of The Engineer.) 
S1r,—The theorem proposed by Mr. J. A. Williams in your impression of 
the 29th April (and which has since elicited remarks from several corre- 
spondents), viz., that “ by placing the driving pinion right above the axle 
in traction engines, power is gained by leverage, the ground being the ful- 
crum.” Now taking this for granted in the first instance, the weight must be 
the axles (or carriage). This constitutes a lever of the second order; and 
according to the ruling mechanical principle, ‘‘ where power is gained, time 
is lost,” «. ¢., if 25 per cent. of power is gained (as asserted) by applying 
the pinion to the top of the spur wheel, it follows that the carriage must 
travel 25 per cent. slower than the periphery of the spur wheel. But it is 
usually the opposite, as the spur wheel is usually made smaller in diameter 
than the driving wheels, and of course the periphery of the driving wheel 
will move just as much faster in one revolution than that of the spur wheel, 
as is equal to the difference of their circumferences, and of course (not 
taking slip into account) the carriage travels at the same speed as the peri- 
phery of the driving wheels. Thus to obtain 25 per cent. more power, the 
spur wheel must be one-fourth more diameter than the driving wheels. 
These remarks demonstrate the fallacy of the argument (which is subversive 
of mechanical law); and if it must be resolved into a lever, it is plain that 
the axle must be the fulcrum (as it is merely a modification of the wheel 
and axle, the leverage being of the third order), as no other data leads to 
conclusions which agree with the established laws of hani 

St. George’s-road, Glasgow, 23rd May, 1859. 





Gro. RUSSELL. 


BOAT BUILDING. 
(To the Bditor of The Engineer.) 
S1r,—Please to correct an error in my last. For 33-horse power boat, read 
33-horse power engines. 

“Tyro” is mistaken in thinking that a screw boat must draw more water 
than a paddle-boat. He must of course take the same beam and length in 
both cases. Now the engines (not the boiler) will be more than four times 
the weight of the screw engines. The boat to be of any use must have 24 
square feet of section immersed if a screw ; but if a paddle, owing to the 
extra weight of engines, paddles, and boxes, will require 28 ft. at least. 
Now 24 ft. if a semi-ellipse will draw 3 ft. 4 in.; and if 28 ft. with flat 
bottom and nearly square bilge will draw 3 ft., the extra beam below water 
will require extra power to propel at the same speed, as the lines cannot be 
so fine without extra length. So the screw has the best of it. The engines 
being lighter, are also cheaper; the screw not a tenth the weight or cost of 
the paddles and their boxes. The Galway Company, I suppose, please them- 
selves, it being one of the liberties Englishmen boast so much of. 

Birmingham, May 23rd, 1859. Ricuarp Bacu. 

LUBRICATING CYLINDERS. 

(To the Editor of The Engineer.) 
Sir,—Will you or any of your readers inform me if there are in use any 
self-acting apparatus for the lubricating or oiling of engine steam cylinders, 
and oblige, Wu. Brown. 

Heyford Ironworks, near Weedon, May 25th, 1859, 





MR. FULLER'S ENGINE. 
(To the Editor of The Engineer.) 
Sir,—Will you be good enough by the insertion of this to put right several 
inaccuracies which the errors and incorrect punctuation of the Patent Office 
copy of the specification of my recent patent for steam engines, appear to 
have occasioned in the illustration and extracts from it in your last number. 

Allow me at the same time to express my acknowledgments for your 
insertion of them; and the mere so as my attention has been thus called to 
these official errors. 

Ist. Fig. 3 in your illustration should change place and number with 
Fig. 6 ; the latter being a section of Figs. 1 and 2, and the former of Fig. 7. 

2nd. The steam passage on the right hand in Fig. 5 (that next the second 
cylinder or C2) should be marked s!, and the left hand steam passage S?; 
the former, not the latter, being the sole supply passage when the cylinders 
are worked jointly on the continuous-expansion principle. A supply of 
steam to the left hand passage necessitates also full steam to both cylinders ; 
consequently by referring to this as 8! a separate expansion-valve would 
appear to be required in this as in the other examples. 

The wrong direction of the lower arrow in the right hand valve of this 
figure has doubtless misled your draughtsman; this arrow should point 
from, not to the passage 

3rd. The description of this figure, by wrong punctuation, makes S! and 
8? apply to the valves instead of to the steam passages; the sentence read 
as follows will, I think, make the mode of working much clearer :—“ In 
this case the steam passes through, and the exhaust outside the slides ; S! 
and S? the steam-passages, being provided with a stop-valve by which the 
steam can be admitted to either or both at pleasure; when only to S|, its 
own (the right hand) cylinder cannot possibly be supplied except from the 
other C!, the supply to which, though full open at the commencement of 
its stroke, must be cut off at the half stroke by the face on the partition of 
the valve at C2.” Gro. L. FULLER. 

69, Lombard-street, 18th May, 1859. 





THE NEW THEORY OF DYNAMIC QUANTITY AND INTENSITY. 
(To tie Editor of The Engineer.) 

Sir,— May I, through the medium of your columns, respectfully suggest to 
Mr. Blair that he should increase the intensity and diminish the quantity 
of his remarks. I do not mean that he should multiply elemeuts of the 
same electro-motive character as those which he is at present accumulating, 
but throw a little more force into each. I fear, if he goes on indulging in 
the use of such parenthetic diaphragms, full of heterogeneous materials, 
which only serve to increase bulk, confuse the character of the electric light, 
and generate an enormous amount of local action and effervescence 
altogether inimical to the direct action of the current, that we shall, by and 
by, find that when the whole battery is complete, R will be so much in | 
excess of E that everything in the shape of quantity, intensity. tension, | 
electro-motive force, or dynamic current will disappear, and the effects will 
be nil. I suspect that he has been studying under Albert Smith’s loquacious 
engineer; and, if so, perhaps his new theory will, after all, have its first | 
appearance in his new book, which he says is nearly ready. hat a com- 
Prehensive and elaborate work it will be! What a mountain of labour it 





| out an exception, paddles. 


will involve, especially with a new discovery which is to explain so much, if 
we may judge from the extraord plification which he appears 
to 





By the bye, Sir, some of your readers have not much time at their dis- 
posal, and I would suggest, as a mode of economising this, that Mr. Blair's 
uture letters should be accompanied by a marginal index, so that at a glance 
one might be able to see the portions which have direct reference to his new 
theory. CONDENSER. 
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OCEAN 


WE gave in our last number astatement from an American 
journal, showing the number and tonnage of the steamers 
now in service between Europe and North America, with 
the respective nationalities of their ownership. From this 
statement it appears that whilst thirty-two of these vessels 
of 61,000 tons are owned in Great Britain, and eight of 
20,000 tons are owned in the Hanse ‘Towns, only five of 
the forty-five steamers now announced as in service between 
Europe and America are owned in the United States, Of 
these five but two run “all the year round,” the three 
Vanderbilt steamers being laid up in port during the winter 
months. This statement, however, does not so fully show 
that whilst the number of English and Continental Trans- 
atlantic steamers is steadily increasing, that of the steam- 
vessels owned in America, and running to Europe, is 
steadily diminishing. The Collins Company had at one 
time four magnificent steamships—the Atlantic, Pacific, 
Arctic, and Baltic—in service on the Liverpool and New 
York station. Of these, the Pacific and Arctic were lost— 
the former never having been heard of after leaving 
Liverpool in March, 1856; the latter having been run 
down and sunk the year before. In 1857 the Adriatic, the 
largest and finest mail steamer every produced in America, 
made one voyage to Liverpool and home, and was imme- 
diately laid up in port, from which she has never since 
sailed. Another American company, which had for nearly 
ten years been running the Washington and “fermann 
steamers between New York and Bremen, touching at 
Southampton, was sold out a year ago; and even the Van- 
derbilt line, to which the large, and, in many respects, very 
remarkable steamer, Ocean Queen, has just been added, has 
been reduced also by the withdrawal of two steamers—the 
North Star and Northern Light. The American journal 
from which the statement in our last number was taken 
predicts that, in consequence of the probable competition 
of the English lines for the New York and Havre traffic, 
not one American ‘Transatlantic steamer will be left 
running by the end of the present year. 

The very unsuccessful result of American ocean steam 
navigation is due to several causes. ‘I'he cost to American 
owners of building and working their vessels is heavy, as 
compared with that to which the English mail companies 
are subjected. Wages and stores, both for working and 
repairs, are considerably higher in American than in Eng- 
lish ports. Insurance is much heavier, and with good 
reason. The losses of American steam-vessels by ice, col- 
lision, stranding, and foundering, have been extraordinary 
and fearful indeed, when the whole number in service is 
regarded. The losses of the Arctic and Pacific were under 
circumstances of terrible disaster. ‘The Atlantic and 
Baltic, of the same line, had their share also of accidents ; 
and the first-named vessel, upon one of her winter voyages, 
was not reported until forty-four days overdue. The com- 
pany owning the Arago and Fulton steamers, now running 
between New York and Havre, lost the Humboldt 
and Franklin, both large and first-class steamships, 
within a few months of each other. Off the Atlantic 
and Pacific coasts the large mail steamers, Winfield 
Scott, Yankee Blade, Golden Age, Independence, and 
San Francisco, were lost within the space of a few 
months, and not long afterwards the Central America 
went down with between 300 and 400 souls on board. 
Only the Liverpool and Philadelphia Company could 
furnish a series of disasters to match these, their 
steamers City of Pittsburgh, City of Philadelphia, 
and City of Glasgow (the last named, which left port in 
March, 1854, with 480 souls on board, never having been 
heard from), having been all lost within a year or two, In- 
cluding these, eleven large steamers were lost, in the 
American service, in the space of twenty-two months, over 
1,200 men, women, and children having gone down with 
them! Such details are traly appalling. 

The American Government, although at times liberal, 
has not been consistent in its support of the American 
steam navigation companies. The Collins Company had 
£77,000 for twenty-two double voyages yearly, the same 
as has been granted by our own Government to the Galway 
line for a similar service, and nearly the same, in proportion 
to the whole number of voyages made, as the subsidy to the 
Cunard Company. The American grant was, however, for 
but a short period, although once renewed in the mean- 
time. Without such liberal and permanent support as that 
accorded to the English mail lines, the decay of American 
ocean steam navigation was, under all the circumstances, 
a matter of course. 

To go back, however, to the statement already quoted, 
we may add to it by stating that of the thirty-two British 
steam-vessels, no less than twenty-three are screws, all of 
the German ‘Transatlantic steamers being screws also ; 
whilst all of the American ocean steam-vessels are, with- 
This fact is as significant, in 
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its relation to the condition of American steamship pro- 
os , as any of the others which have been mentioned, 
With the exception of three or four screws in the Ame- 





rican navy, and one or two more built for the Russian and 
Egyptian Governments, and those built for the coasting 
trade, not one ocean screw vessel has been yet made in the 
United States. The Americans have built, notwithstand- 
ing this, some of the largest and finest vessels in the world; 
their clippers are famous, and several of their steamers 
exceed in size anything now afloat, excepting only the 
Great Eastern. The Adriatic is larger than the Persia, the 
Vanderbilt exceeds in size that of the Himalaya, and the 
steam screw frigate. Niagara is 45 ft. longer than the 
Orlando or Mersey, the largest frigates in our own navy. 
It would not seem to be, therefore, from any want of 
mechanical resources that the Americans have not as yet 
undertaken a branch of naval construction in which Eng- 
lish builders and engineers have attained such remarkable 
success. When we look further, however, another signifi- 
cant fact is disclosed. All the American ocean steamers 
have wooden halls. Iron, as a material for ship-building, 
is hardly used in America. ‘The Government of the coun- 
try imposes a 24 per cent. ad valorem duty on the importa- 
tion of unmanufactured iron, whereby with freights, com- 
missions, and insurance, the cost of plates imported from 
England is from £12 to £18 per ton; nor can correspond- 
ing brands be made for less in the States. Added to this 
obstacle of price is the perhaps greater obstacle of 
prejudice which prevails in America’ against the use 
of iron in’ shipbuilding. ‘The American builder and 
engineer will tell us that the plates of iron ships 
are for ever working loose; and we doubt if there 
be an American in the trade who docs not really 
believe that the Persia always sails with at least 
ten feet of water in her hold, and that she is kept afloat 
only by the most industrious pumping. It is true that 
that noble vessel received a shock on her first voyage, from 
a collision with an iceberg—a shock which would have 
sent any timber-built vessel, as a similar shock doubtless 
did the Pacific, to the bottom. Yet, to this day, the effects 
—for effects there were—of the Persia’s terrible encounter 
with the ice, are persistently attributed in New York to 
racing, and to the working of the plates. As for racing, 
our cousins must judge others by themselves; and so Mr, 
Vanderbilt, the redoubtable commodore of his own ships, 
who so astonished the people along the Mediterranean by 
his grand excursion in his steam yacht of 2,000 tons, was 
ready on the completion of his great ship, named after him- 
self, to challenge Mr. Cunard for a race with the Persia, the 
winner to take the other ship! As might be supposed, 
Mr. Cunard saw no necessity for straining his vessel, or, 
more especially, for endangering the safety of her passen- 
gers and mails, for the sake of such a hair-brained scramble 
with a soi-disant American commodore ; and the Vanderbilt 
was accordingly left to race on her own account, as the 
Pacific had done before her. ‘The iron hull of the City of 
Philadelphia, wrecked in 1854, off Cape Race, is still visi- 
ble, we believe, at low water; a proof of the tremendous 
powers of resistance of iron as compared with wood, which, 
as the material of a vessel, would have gone to pieces in a 
few hours in the position of the wreck in question. The 
experience with English-built iron vessels is a sufficient 
answer to the prejudice existing against their construction 
in the United States, where timber has the preference, and 
where rivetting machinery is hardly known. 

With wooden vessels, of which the Americans have built 
some of great size (the Adriatic being 354 ft. long, 50 ft. 
wide, and 33; ft. deep; whilst the clipper sailing 
ship Great Republic was 320 ft. long on deck, 52 ft. 
wide, and 30 ft. depth of hold), it is impossible to secure 
the fineness of extremities so desirable with the screw. 
With the propeller buried in the dead wood of the vessel, 
the enormous timber stern-post and rudder-post abstract a 
large part of the effective propulsive area of the screw, b 
carrying a wave behind running very nearly with the vessel’s 
own velocity. With iron, the stern can be moulded to a 
form giving the least resistance and the most effective 
action of the screw. It is thus, in their adherence to wood 
and rejection of iron, that the Americans, who could never 
hope for success with their paddle steamers, are placed at 
nearly the same disadvantage with respect to screw pro- 
pulsion. ‘The Niagara frigate, although of unprecedented 
length, is, partly from the reason under consideration, and 
partly from insufficient engine and boiler power, a very 
slow affair, and has greatly disappointed the expectations 
which had been raised by the announcement of her propor- 
tions before her launch. ‘The Merrimac, another of the 
large American steam-frigates, was equally unsuccessful ; 
and the Roanoke, Colorado, and Wabash proved but little 
if any better. 

The screw is rapidly becoming the standard means of 
marine propulsion, notwithstanding the perpetuation of the 
paddle system in the new vessels of the Royal Mail Com- 
pany (some of which have been built, however, of iron, 
only to replace wooden hulls which had decayed before 
their engines were worn out). As for mere speed, it is 
probable also that screw vessels could be built to run at the 
expected rate of the new Galway paddle boats. As means 
of propulsion merely, there is probably very little difference 
between the paddle and screw, properly proportioned, and 
worked with an equal amount of power. But whilst sails 
cannot be usefully employed with either at very high speeds, 
they can scarcely be employed at all with paddles working 
even at eleven or twelve knots an hour. Screw steamers 
therefore are generally heavily rigged, the Great Britain, 
for instance, spreading 14,000 yards of canvas. No matter, 
with this extent of sail, how much the ship may list—the 
screw is always at work, With paddles one wheel might 
be under water, whilst the other was revolving in the 
air; and it would not be many hours, with the wind on the 
beam, before the shaft would be broken by the strains thus 
thrown upon it. In a calm sea a light-rigged paddle 
steamer will make the most rapid ran, the screw being 
impeded by the resistance of her masts, yards, and rigging. 
But with a gale aft, the screw may run off fifteen, sixteen, 
or seventeen knots, the sails even dragging the propeller 
through the water; whilst with a stiff breeze on the beam 
or on the quarter, thirteen or fourteen knots may be easily 
made, and where a paddle steamer of greater engine power 
might not make twelve, To match the paddles in a calm 
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sea, it would be necessary that the screw be encumbered 
with no more rigging than that standing on her — 
engine power being substituted for sailing power. With a 
favourable form and equal power, 41-ft. wheels, making 
fourteen turns a minute, and a 20-ft. screw of 32 ft. pitch, 
. making fifty-seven turns a minute, would probably run off 
fourteen knots with equal ease, the slip being in each case 
not far from 20 per cent. The efficiency of the screw 
increases with the depth of immersion; and 2 ft. or 3 ft. 
additional will be gained for this purpose when all 
screws are placed abaft the rudder-post, where also the 
vibratory motion, which with large screws is always con- 
siderable, will be materially diminished. We have shown 
on former occasions how in some of our large steamers the 
bottom of the false keel is nearly 4 ft. below the periphery 
of the screw’s disc, whilst 2 ft. 6in. to 3 ft. are very 
common allowances. The effective area of the screw in- 
creasing as the square of the diameter, the gain from the 
addition of these 3 ft. or 4 ft. in depth would be consider- 
able. We believe the Admiralty have settled, to their 
satisfaction, the superiority of Griffiths’ screw, or at least 
of the form to which the blades of his screw are cut. 
With the heavy and blunt hull of the Doris, an average of 
twelve knots was obtained with the ends of the blades 
cut to the Griffiths’ form, nearly twelve having been ob- 
tained by rounding the leading corner only, whilst but 
about eleven and a half were obtained with the common 
screw. 

At present there is little probability of any decided 
attempt to increase the speed of ocean steam navigation, 
as high speeds are necessarily so much more expensive in 
all respects than more moderate rates. In the meantime 
nearly every mail vessel to be built is likely to be fitted 
with the screw ; and gradually, as the means of economising 
space and fuel become better understood and more generally 
practised, we may expect a portion of the saving to be 
converted into speed, a greater power being developed 
with a consumption of coal and weight of engines no 
greater than are usual in ordinary steamers. The adoption 
of surface condensers, of which Pirsson’s are believed to 
be quite successful, will afford several very important ad- 
vantages. It will save not only the loss of heat incidental 
to blowing-off, but it will also permit the use of small, 
compact, tubular, high-pressure boilers, of less than one- 
half the weight of those now employed, and which, not 
requiring to be blown-off, will not be exposed to the 

owerful galvanic action set up, through the blow-off pipe, 
en the boiler and hull. In such boilers, with the 
feed-water always hot, and with the aid of a forced 
draught, a ton of coal would evaporate one-half more 
than the usual average in marine boilers, or say 9 Ib. 
of water to the pound of coal, By superheating at the 








same time, all of this water would be converted into 


now before the reader. Nobody, at least in this country, now | 


retends to question the superiority of iron over wooden 

=e and we apprehend that, within five years at the 
farthest, the conviction of the decided superiority of the 
screw over the paddle will be as thoroughly established. 
If the experience of ocean steam navigation 1s worth any- 
thing, it proves iy that paddle steamers are com- 
plete failures as commercial speculations. 


RAILWAY IMPROVEMENT. 


Mr. Goocu, during his gauge experiments, found in one 
instance that, with a train of five wagons, weighing, with 
their load, 50 tons, the resistance at 62°4 miles an hour 
was but 17% lb. per ton, or 881 1b. for the train. This 
resistance, at the speed named, equal to 5,491 ft. per 
minute, would require 1463-horse power as the equivalent 
driving force of the train on a level, straight line, in perfectly 
calm weather. Allowing a little more than the same resist- 
ance for the engine and tender, we have, say 300-horse 
power as the total force expended in driving the entire 
train. At 3 lb. of coke per horse-power per hour, a rate of 
omnis which, with heavier loads, is not unfrequently 
attained, the consumption per mile would not have ex- 
ceeded 143 lb. This result, thus arrived at, can perhaps 
serve no other purpose than that of a suggestive standard 
of comparison for railway working. It is true there were 
no gradients nor curves, and the day was fine; but, 
on the other hand, the weight of the train was much in 
excess of that of an average passenger train, which, with 
engine and tender, is not above, if it be as much as 80 
tons. So, again, the speed was excessive; and, indeed, 
at 24°7 miles per hour—more nearly the average rate of 
passenger trains—the resistance was but 9°51 lb. per ton of 
the train, or but a little more than one-half that at the 
highest speed. Look at it as we may, the resistance, de- 
pendent to a very great extent on the condition of the line, 
was extremely low. With such results, the line must 
necessarily have been in excellent order ; and although 
this term is commonly regarded in so elastic a sense as to 
be supposed to cover almost any condition of permanent 
way, it is, nevertheless, when taken inits superlative mean- 
ing, the only condition in which any line can be econo- 
mically maintained. Railway bars, under the rapid flight 
of a flock of 40 or 50 wheels, are apt to be remarkably 
resonant, and we have one of the best indications in the 
extent of the uproar of the real state of the road. A gen- 
tleman who had lately returned from a tour of the United 
States, remarked that the din in riding along the American 
railways at ordinary speed could only be compared to 
that where a large number of heavy iron bars were 
rapidly and violently thrown together in a pile. The 
incessant crash—bang—caused by the violent wriggling, 


pure dry steam ; whereas much of the apparent evaporation | jumping, and sliding of very small wheels, in swivelling 


of ordinary boilers is no more than so much water carried | 
bodily through the cylinder without doing any work, be- | 
sides representing a positive loss in the amount of heat | 
which it abstracts on its passage,such “ evaporation” being | 
equal only to a process of pumping. The unquestionable 
pe er also of protecting the cylinders from radiation | 
would be obtained to the same degree by so far heating the | 
steam above its normal temperature as effectually to guard | 

ainst premature condensation, although, as experience has | 
fully proved, the final condensation of superheated steam | 
pon * be performed with less exposure of surface, or with | 
less injection where the common condenser is used. With | 
high-pressure steam also (which, if surface condensers 
once take their places on our mail steamers, is, in our 
opinion, certain to be adopted with them) a high rate of 
expansive working can be attained, thus increasing the 
duty of the fuel to such extent that an average of 2} lb. 
to 3 lb, would suffice for each hourly horse-power in regular 
working for a series of years—a quantity of fuel hardly 
one-half that generally consumed. 

When these means of improvement shall have realised 
their anticipated results, we may possibly have examples of 
vessels with an indicated power of 1l-horse or 14-horse to 
every ton of displacement, 3,500-ton vessels carrying 4,500 
effective horse-power, and running seventeen knots or 
twenty statute miles an hour when laden in a calm sea. 

The Americans, if they expect ever to have a merchant 
steam marine of their own, must abandon their paddles 
forthwith, and build or purchase iron screw vessels, and by 
some or all of the means of improvement just deotched, 
reduce their fuel consumption to its minimum. That they 
can build and work such vessels as cheaply as can be done 
by English companies we have no reason for believing ; 
but the Glasgow Company has divided from 18 = cent. to 
20 per cent. annually ; and the Liverpool and Philadelphia 
Company, ne its numerous and heavy losses, 
has prospered on the whole : so that, with the advancage of 
national feeling, American propellers would still lave a 
hopeful prospect before them. It will be keptjin mind that 
neither of the companies just referred to has ever enjoyed 
the advantages of a mail contract, their success having been 
wholly due to their legitimate profits as commercial under- 
takings. The vessels of these companies make generall 
prompt and regular passages throughout the year ; and with 
a very moderate amount of engine power are not in their 
rate of speed much behind the great paddle steamers. In 
October last the City of Baltimore made the eastward tri 
in ten days two hours—the distance being 3,040 miles, an 
the ave rate 12} knots per hour. The Malta has 
done equally well on the Southampton and Alexandria 
station. On the Atlantic lines, the screw steamers 
carry passengers at from 20 to 40 per cent. less fares 
than the paddles, and merchandise at proportionably 
low rates; and whilst, with fair cargoes, which the former 
can generally command, these fares and rates are remune- 
rative, several of the companies working paddle steamers 
have found the service unprofitable, even with much higher 
fares and liberal Government subsidies. 

It is less with the expectation or desire, however, that 
the Americans should bestir themselves in the improve- 
ment of their ocean steamers, than to indicate the inevitable 
tendencies of the revolution now going on in the construction 





and propulsion of such craft, that we make the observations 


frames, upon the loose, deflecting, and often battered 
and displaced bars, was quite alarming to the ears of 
one whose first notions of a railway had been imbibed 
upon the luxurious levels of the Great Western and the 
better portions of the old London and Birmingham. We 
can all recognise the half muffled, half sonorous sound, 
like nothing but itself, which tells of the rolling of a 
smooth and truly circular loaded metallic wheel along a 
correspondingly smooth, stiff, and firmly supported me- 
tallic bar. We can comprehend the minute but lightning- 
like molecular vibration going on within the sound, elastic 
rail; but when it comes to pistol-like, sledge-like, and 
almost thunder-like reports, our instinctive sense of me- 
chanical propriety convinces us that something is wrong. 
We can imagine the light, rushing, rocket-like sound 
with which Mr. Gooch’s experimental train ran its sixty-two 
and a-half miles an hour; but if we could conceive the 
same speed upon such American lines as have been described 
to us, it must be as if the heavens and the earth were 
coming together. This racket, violating as it does every 
natural idea of mechanical rectitude, is the incessant an- 
nouncement of sunken joints, loose rail-ends, bent and 
battered rails, and {of the general derangement of the 
fastenings, which is caused by and which in turn causes 
these defects. No voice of admonition or appeal could 
be louder than the ‘clamour of the suffering line 
itself for its own repair. This state of things goes on 
aggravating itself in a geometrical ratio, and reacts also 
with wonderfully destructive energy upon the rolling stock. 
Towards the correction of such evils, wherever they exist, 
the general injunctions of good drainage, plenty of good 
ballast, and timely and persevering attendance at all points 
requiring it, are very well as far as they go. But when we 
watch in detail, and under the passage of quick trains, the 
best maintained portions of any of the great lines near 
London, or Derby, or Manchester, we shall witness such 
active disturbing influences at work, and trace their con- 
sequences so plainly, as to convince us that a different 
system of permanent way is imperatively required. No 
matter how thoroughly the line be drained, nor how care- 
fully the ballast be packed, the position of every cross- 
sleeper will be shown beneath the surface by the riddling 
of loose pebbles from the ballast above it: the chairs will 
tip and cut their seats'deeply into the sleepers; the keys on 
the passage of a train seem oo pey | with life; whilst 
the fish-plates and fastening-bolts at the joints appear as 
if suddenly attacked by a thousand currents of electro- 
magnetism. 

Ye have had first and last many formidable fastenings. 
For foundations nothing could exceed in permanence and 
solidity the old stone-blocks. George Stephenson found 
his fish-bellied rails broken near their ends by the restricted 
expansion caused by driving a wrought iron key tightly 
into a heavy chair to fasten these rails to the stone-blocks on 
the Liverpool and Manchester. It was probably one of his 
assistants who made the notable attempt, in one of the rock 
cuttings in the “back-bone ridge” on the Leeds and 
Manchester, of fastening the rails, by spikes and sulphur, 
directly to the face of the rock, dressed to receive them. 
Mr. Hartley, too, had fitted his rails to the stone-blocks by 
much careful grinding and nice levelling, so as to approx!- 
mate as nearly as possible to the accuracy and smoothness 
of a lathe-bed. It came out in good time, however, that 





iron rails were elastic, and required something elastic to 
stand upon. This they had when wooden sleepers were 
introduced ; but the sleepers, just right as far as elasticj 
was concerned, had not a tithe of the stability of the 
blocks. And they never will have, notwithstanding that 
the greatest pains are now taken to dress them truly to size 
and shape, and to give them a liberal and uniform bearin 
surface on the ballast. With the instability of the sleepers 
an instability which can be tolerated only because of the 
elasticity which accompanies it, we have had a new series 
of disturbances in the fastenings. The sleepers not only 
sink and roll, or try to do so, but the chairs sink bodily 
into them, often to one-half of their thickness, and that 
too unequally, just as one flange of the chair may happen 
to be longer than the other, or as there may be a knot in 
the way, or from some other circumstance as trivia] 
as accidental. The joints share in the same deragement 
even with the fish-plates. It would be a profitable patent 
which should cover a device for effectually preventing 
rail-ends from sinking in a cross-sleeper road, without 
placing an anvil under them, upon which to try their 
malleability, or the number of distinct shreds into which 
they might be battered before disappearing altogether, 
The fish-plates have a very disadvantageous bearing, even 
when well fitted, so far as that expression may be allowed 
in speaking of surfaces as irregular as those of Welsh 
rails and fish-plates made to contract at £8 or so per ton. 
When, as after a while happens, they not only become 
loose, but abraded on their wearing edges, so that their 
shape is destroyed, even were they again tightened, it is 
almost a question whether this mode of fastening the joints 
is worth what it costs, It probably is, but it is by no 
means what is wanted. 

Then, too, we have had all manner of cast-iron sleepers 
down to the last pattern of Mr. Samuel, over which, 
after the public had learned that it had a distinct 
identity of its own, they have wondered where was 
the difference between it and Mr. Greaves’, which was 
really original in its way, and which has done so well in 
Egypt and on the Great Indian Peninsula Railway. As 
for the wood “cushions,” they must soon become loose, 
and the joint become shaky, as all wooden key-joints do, 
The form of cast-iron sleeper, of which so many miles 
were at one time laid on the South-Eastern and Midland, 
and which proved so unsuccessful, at least on the former 
line, was laid for seventeen miles of the East Indian 
Railway ; and every report from the engineers of that line 
has complained sadly of the breakage of the castings, 
until Mr. George Turnbull’s last report, which states that 
they have been all removed, and creosoted fir and sél 
(wood) sleepers put down in their place. Few of the other 
forms of cast iron sleepers appear to promise much better, 
although, in justice to Mr. Greaves, who was one of the 
first to introduce them, it should be said that his bowls, 
weighing 76 lb. each, have been in use for upwards of 
five years on the Great Indian Peninsula line, and with 
much satisfaction to the engineer, who has had 19,000 tons 
ordered for portions of the railway now in progress. 

The true solution of the problem of permanent way ap- 
pears to lie in a system of continuous bearings, which 
shall have the advantages, without the very obvious faults, 
of the ordinary longitudinal system. The direction of in- 
vention and improvement appears to be generally towards 
continuous supports, as, for example, Barlow’s rail, Adams’ 
iron and wooden systems, Seaton’s, McDonnell's, Ramié’s, 
and others. The Barlow rail was, for several reasons, uns 
successful, although its introduction has had the effect of 
stimulating improvement; and among the forms of direct- 
bearing rails which have since appeared, there are some 
which give promise of success. Adams’ iron girder-rail 
appeared to answer very well in a short experimental 
length on the Great Northern, where it was visited by 
Messrs. Stephenson and Locke, who jointly recommended 
that twenty miles of it be put down on the North-Western 
line, near London. This recommendation was finally car- 
ried out to the extent of about one mile only, over which 
we have ridden at a high speed, and with the impression that 
the girder-rail made a very good line. Some complaint 
was made as to the difficulty of straightening the bars and 
angle irons, which were a little crooked as they came from 
the mill, and, to make as little stir as possible, the whole 
lot of rails, angle irons, and fastenings were removed after 
a few months’ use to Willesden, where they now are, open 
to the examination of the curious, and apparently in as good 
condition as the 1,000 tons or so of new stock of the same 
kind rusting alongside, and upon which the company had ex- 
pended, including that laid down, about £15,000. Itis a 
pity that an experiment entered upon at such cost, and 
under the auspices of such high engineering authority, and 
promising such important results, should not have been 
decided in a more satisfactory manner. The whole system, 
without being apparently rigid in any part, remained per- 
fectly firm in its fastenings to the last day of its use. 

The saddle-back rail (Seaton’s), as used upon the Great 
Western, and experimentally upon the London and North- 
Western, and upon the South-Western, appears to have 
done extremely well, as far as we can judge from a some- 
what minute examination of it. The rails maintain a 
beautiful surface and perfect joints after two years or more 
of heavy traffic, and there is no sign or opportunity for the 
crushing of the timbers incidenta! to the common longitu- 
dinal system. The removal of the timbers and the drainage 
is, at the same time, much better provided for than in the 
ordinary stringer track. 

The M‘Donnell rail is understood to have answered a 
good purpose also on the Bridport line. 

The simplest, and, as yet, certainly the most promising 
system of permanent way, is that to which we have before 
referred—viz., the bolting of an ordinary double-head rail, 
or of one especially rolled to a greater depth, between two 
longitudinal balks of timber. The advantages of this 
plan, in simplicity, cheapness, facility of drainage, access 
for renewal or repairs, and the facility of reversal when 
worn, have been before pointed out in these columns ; and 
so far experience appears fully to confirm what has been 
predicated in favour of the arrangement. The principle, at 
all events, appears to be correct ; and, if the details may be 
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relied upon as being properly arranged, this plan promises 
to afford, at last, what has been so long a desideratum—a 
cheap, simpie, firm, durable, and almost noiseless permanent 
way, giving the greatest strength with the least resistance 
to passing loads. 


FLOATING DOCKS. 


A PROSPECTUS has appeared for the formation of a company 
for the construction of Mackelcan’s ship-lifts—an arrange- 
ment of pontoons which may be filled and sunk, and which, 
after a vessel has been brought over them, may be again 
floated with their load. The lift is described as formed of 
a number of air and water-tight pontoons, placed side by 
side afloat, with a timber platform placed upon them. Ten 
such pontoons, each 50 ft. long, 10 ft. wide, and 6 ft. deep, 
placed side by side at intervals of 5 ft. apart, would form a 
floating platform 145 ft. long by 50 ft. wide, with a lifting 
power of 850 tons. On each side and upon this platform are 
erected columns and stays, with steps to stay the vessel as 
she rises, and with platforms and paths for the workmen, 
Stancheons can be fitted to these columns to carry a roof, 
if required, over the vessel. The whole is guided vertically 
by breast shores, with rollers on the columns of the plat- 
form. The pontoons are pumped out either from the ship 
or from pumps worked by an engine on the wharf along- 
side. It is obvious that each essential part of the lift can 
be detached from the others, and the whole thus removed 
with comparative ease to any distance. 

Several forms of floating docks which have been patented 
by others at various times are described in connection with 
Mr. Mackelcan’s :— 

“In 1836 Mr. George Bayley proposed to a foreign Go- 
vernment a buoyant ship-lift, formed mainly of one large 
pontoon, which should operate independently of tides or 
docks, 

“In 1846 Mr. George Lenox introduced to the notice 
of our own Government a form of floating dry dock, the 
distinctive feature of which was the conversion of portions 
of the cellular iron walls, necessary to give it buoyancy, 
into workshops, &c. 

“In 1849 Mr. P. Gougy, a Frenchman, and, in 1850, 
Mr. George Simpson, patented certain arrangements, by 
which they proposed to raise ships by the buoyancy of sub- 
merged pontoons or camels. 

“In 1852 Mr. Taylor, of Birkenhead, patented a floating 
dry dock, identical with that of Lenox, except in some 
minor details, each having gates, and receiving the vessels 
into them for repair. 

“In 1857 Mr. Edwin Clarke patented a floating dock, 
considerably more simple than those before mentioned ; for, 
although he retained the principle of carrying the ship in 
an open vessel or basin, he dispensed with the cellular con- 
struction, and with gates. In the same year Mr. Clarke 
also patented the hydraulic lift, now in use at the Victoria 
Docks, in which the vessel is carried on girders, supported 
and lifted at either side by hydraulic rams working in pil- 
lars; but as these pillars must have foundations adequate 
to the weight to he lifted, the apparatus as a whole becomes 
as stationary, and in most cases as expensive, as an ordinary 
graving dock.” 

Should the organisation of the proposed company be 
effected, we have no doubt that the floating docks will be 
found extremely simple and advantageous, both in construc- 
tion and working; and for foreign and remote ports we 
believe the arrangement will prove especially valuable. If 
additional docking facilities be needed in London, what 
must be the want in the hundreds of distant ports, other 
than the leading commercial cities, to which so large a 
tonnage and value of our shipping are constantly trading ? 
To many of these points, where the difficulties of construc- 
tion would be very great, the floating lifts could be easily 
carried and readily set up, and thus be the means, in many 
cases, of saving trom loss vessels which, from the want of 
such facilities as’ these lifts could afford, might otherwise 
go to sea in a dangerous condition. 

The prospectus states that there are no dry docks in the 
southern seas, either east or west, except at Calcutta and a 
few other ports, and these are rendered almost useless to 
ship-owners, owing to the high tariffs charged for the use 
of them. Docking aship at Calcutta, even for a single 
tide, has been to known to cost £100. At the Cape of 
Good Hope, Australia, Ceylon, the Mauritius, the West 
India Islands, the Gulf of Mexico, the whole coast of the 
Brazils, California, and Vancouver’s Island, and at numerous 
points along the coasts, there is not the means of even 
examining a ship’s bottom, be the emergency ever so great. 
That this state of things is felt to be most unsatisfactory 
and baneful, is proved by the fact, that a short time ago 
the Legislature of Jamaica voted a sum of money to 
remedy an evil so long complained of in the tideless waters 
of Kingston Harbour. 


RAILWAY TRAFFIC, 


WE have not had opportunity until now of noticing at 
length the facts returned to Parliament a short time ago 
concerning the railway traffic of the United Kingdom— 
facts too important to be dismissed with a mere passing 
notice. The return in question shows the number of pas- 
sengers conveyed on all the railways in the United King- 
dom, distinguished in different classes—the receipts from 
each source of traffic income, the aggregate number of 
miles travelled by each class of passengers, the number of 
passenger and goods trains respectively, the number of 
miles travelled by such trains, and the number of miles of 
railway open at each of the periods to which the return 
relates. We can only select from the immense mass of 
figures the return contains those containing the main facts 
of railway statistics; and these we have put into the most 
obvious and compendious form. 

There are some suggestions that come out of these tabu- 
lated facts spontaneously. ‘The most obvious perhaps is, 
the considerable preponderance of receipts from second- 
class passengers over all other sources of income. Second- 
class passengers are clearly the mainstay of the railway 
System. One would never suppose this to be the case 


judging from the treatment they receive, and the accommo- 
dation provided for them. The rule is to make them as 
uncomfortable as possible—a rule never relaxed unless 
under the pressure of severe competition. Their whole 
treatment is perhaps one of the grossest exhibitions of 
snobbery that could be found. Yet the folly and impolicy 
of all this could not be more palpably demonstrated than it 
is by these returns. 

The only exception to the truth of these statements is 
found in Scotland, where the receipts from first-class tra- 
vellers preponderate considerably over those from the 
second, This is compensated again by the immense pre- 
ponderance of travellers by parliamentary class trains 
there, which are more than quadruple those travelling by 
any other class, and yield a revenue more than one-third 
beyond even the first-class receipts there. 

The parliamentary class trains, with all their shuntings 
and intended annoyances, are monetarily little behind any 
others, and produce but about a fifth less income in the 
aggregate than the first-class trains return. Strange to 
say, they are least profitable in Ireland ; and whilst nearly 





NUMBER OF PASSENGERS. 


four millions of passengers are conveyed by these trains 
in Scotland, only a little over half a million (pon J 
train passengers are found in lreland. This fact ill 
with our ier notions of things in the sister isle. The 
tendency of changes is certainly in the same direction in 
Scotland ; for whilst there has ‘been in England a consi- 
derable falling off in all classes of engers except third, 
in Scotland there has been a considerable increase in every 
class except the parliamentary. The Scotch railway 
management seems to avoid by its system and aa 
all excess fares, which are both in England and Irelan 
no inconsiderable source of income. Our northern neigh- 
bours seem also to travel without much encumbrance of 
luggage, the income from this source there being a mere 
bagatelle as compared with either of the other kingdoms, 

Perhaps the most singular contrast is the excessively 
small mineral trade of Ireland by the side of the vast traffic 
of this country. Ireland is alleged to possess vast mineral 
wealth: pity it should lie unused so long. 

The following tabular forms contain an exhaustive ab- 
stract of the railway traffic of the United Kingdom :— 











Half Year ending June, 1857. 


Ireland. 








Half Year ending 30th June, 1858. 


































































England. | Scotland. | | Total. England. | Scotland. Ireland. Total. 
} cae - —— Ee a a 
Ist Class oe . + 7,345,742 | 761,197 470.1864 8,577,1254 7,157,001 825,789 488,412 8,471,202 
2nd Class .. .. ..| 16,974,3854 921,6525 1,471,560 19,367,598 16,401,435 1,009,0125 1,445,9295 19,156,377 
ard Class .. ., | 8,309,070 942,5564 1,139,297 } 10,390,924 8,474,383 1,125,3604 1,142,056 10,741,704 
Parl. Class 20,279,4485 8,948, 2874 576,841 | 24,801,577 20,144,351 8,617,105 581,104 24,242,560 
} } 
Total 52,908,646} | 6,573,693 8,654,885 63,137, 2254 | 52,477,1703 6,477,267 | 8,657,495) 62,611,983 
RECEIPTS FROM PASSENGERS. 
Half Year ending June, 1857. | Half year ending June, 1858. 
_ a. tu nw tan se aa 2s hue z s ad) 2 « al & a s « 4 
1st Class ++ «+! 1,258,499 3 9$ 101,044 9 103) 72,403 14 10 | 1,431,947 8 2 10 44) 99,558 14 44) 71,976 5 0%) 1,834,757 9 9 
2nd Class... .. ../ 1,402,543 11 2h) 7. 15 119, 113,356 18 10 | 1,589,426 6 86 18 Oj) 76,863 6 83/109,435 3 74$) 1,569,285 2 1) 
3rd Class .. ., “| 299,417 4 5} 43,771 2 94) 47,758 18 8}) 390,947 5 119) 309,703 4 1)) 46,678 13 19) 46,082 3 8] 402,464 0 11 
Parl. Class ss 970,686 16 7} 156,060 17 113) 60,815 5 7 | 1,187,563 0 1 956,527 5 of 154,069 1 24 62,259 4 8 | 1,172,855 10 11 
Holders of Season} | | 
Tickets .. .. a 85,883 4 49 8,244 8 83) 7,488 18 10] 104,616 11 114} 92,290 11 7] 8,805 13 73) 7,838 16 0] 108,935 1 QB 
Excess Fares .. "7 3,111 7 9 @3 i} 181 10 5 8,293 3 | 2,291 8 5 — | 225 17 9 2,527 6 2 
—_ | | 
Total .. ..| 4,020,141 7 10} 884,646 18 5} 300,005 7 2§) 4,704,708 18 64 3,907,026 12 69]885,970 8 8 |207,827 10 9 | 4,600,824 11 118 
MILES TRAVELLED BY PASSENGERS. 
Half Year ending June, 1857. Half Year ending June, 1858, 
Ist Class 135,528, 2964 13,021, 275} | 8,412,323} 156,961,895) 126,694,175} 13,406,082 8,684, 955§ 148,786, 2135 
2nd Class .. 216,457, 202 8,744,6814 17,657, 2034 242,889, 08732 215,992, 0984 8,855, 3084 18,492, 696 248, 340, 108 
3rd Class .. . wa 96,087, 1784 9,017,883$ | 10,140,704) 115, 245, 767 88,888, 564 9,426, 4624 11,079,003) 109, 394,030 
Parl. Class... ..| 222,512,6954 39,941,575¢ | 14,968,5074 | 276,822,778} 225,835,016) 39,788,101 15,433,076 281,056, 1934 
That cannot be 
classified .. .. 19,741,583 —- eS 19,741,583 
Total 670,585,873} 70,155,416} | 51,178,739 791,919,528} 677,151,437} 71,475,954 63,689,731 | 802,317,123 
PASSENGERS’ LUGGAGE ON WHICH A CHARGE IS MADE. 
Half Year ending June, 1857. | Half Year ending June, 1858. 
Tons .. 7,265} 18 | 1954 | 7,478% 14,485 | 28 | 256 | 14,769 








RECEIPTS FROM PASSENGERS’ LUGGAGE, 








Half Year ending June 30th, 1857. 








Half Year ending June 30th, 1858. 




























































































= se Sana) 424 a6 2 1. a, on 23s. 4. £ 6. 4. & a4. 
Passengers’ Luggage} 12,50610 1 | 4910 0 57418 4 13,180 18 5 | 12,493 9 5 738 15 6) 585 14 10 18,152 19 9 
Parcels... .. os} 240,859 2 0 | 17,116 16 33) 13,071 19 4 | 271,047 17 7h | 115,945 6 0 6,796 11 84] 12,482 16 2)| 184,174 18 6 
Unclassified Lug- | 
gage and Parcels . | 125,106 10 7 | 12,773 19 38 761 1 © | 188,641 10 10 
Carriages .. 22,063 7 5} | 1,710 11 9}! 1,318 16 9 25,002 16 0 20,270 14 7 1,332 12 114} 1,897 17 119| 23,000 15 6 
orses 69,146 5 7 5,488 4 84, 6,597 0 5 $1,231 10 8} 54,302 13 7h | 3,578 9 Of) 56,181 11 8 68,152 18 113 
OS re 4,809 9 6 467 1 23; 419 3 9 5,695 14 58 | 6,010 17 5} 536.16 3 437 56 la 5,984 18 10 
Unclassified Carrgs., } | 
Horses, and Dogs. 18,449 10 11 | 1,419 18 7) 587 19 14| 15,7438 8 8} 
Total .. ..| 349,384 14 78 | 24,832 3 11} / 21,981 18 7 | $96,198 17 2 | 346,060 2 7 | 25,611 17 11g] 21,370 5 6 | 993,851 6 1 
GENERAL MERCHANDISE. : 
Half Year ending 80th June, 1857. Half Year ending 30th June, 1858. 
Tons .. | 10,608,495 | 1,494,189 489,627 | 12,587,311 10,622,121 1,408,489 | 631,275 | 12,561,885 
MINERALS. 
Half Year ending June 30th, 1857. Half Year ending June 30th, 1858. 
Tons ° | 18, 277,761} | 4,183,962 | 58,502 | 22,520,225 18,196,419 4,213,202 | 57,937 | 22,467,558 
LIVE STOCK. 
Half Year ending June 30th, 1857. > ae Half Year ending June 80th, 1858. 
Heads. Heads. Heads. Heads. Meads. | Heads. Heads. Heads. 
Cattle .. 879,860 | 191,401 139,509 1,210,770 873,109 172,974 121,662 1,167,745 
Sheep.. 2,408,507 364, 543 144,300 2,917,350 2,507,880 | 370,828 128,587 3,007, 295 
Pigs .. .. 558,841 18,289 232,819 804,949 761,531 27,496 828,971 1,117,998 
Unclassified 4,432 | — — 4,432 6,655 aos —_ 6,655 
| 
Total 8,846,640 | 874,233 516,628 4,937,501 4,149,175 571,298 579,220 | 5,299,698 
RECEIPTS FOR MAILS, MINERALS, AND LIVE STOCK. 
Half Year ending June 30th, 1857. a Te Half Year ending June 30th, 1858. 
Z —— | £ s. d. ee Se hae ea a 8 ‘i £ a. d. z£ 8s. a. . = & s. 4. 
Mails .. ++ «| 153,263.13 5} 27,120 9 93) 33,360 13 8 | 213,744 16 103) 159,787 8 94] 28,473 19 8%) 32,526 17 2| 220,738 5 7 
Minerals . .. ../| 1,600,625 13 84) 320,509 16 24) 7,163 5 2 |1,937,5 04] 1,608,702 13 8 |333,485 1 49) 7,860 19 9 | 1,050,048 14 4 
Live Stock 208,438 3 0] 23,847 6 3| 31,024 9 5 | 263,309 18 8} 194,915 10 3 | 23,932 6 8 | 38,811 15 8) 252,659 12 7 


TOTAL RECEIPTS FROM ALL SOURCES OF TRAFFIC. 


Half Year ‘ending June 





30th, 1857. 





Total Receipts .. .. 


.s s & a. tu = «4 ©& z “ie we pe wee 
9,744,233 16 54}1,178,953 16 1)588,022 13 811,461,010 6 3) 9,406,629 15 1 |1,178,226 15 








| 





| Half Year ending June ‘30th, 1858. 


3 


j 


- 6c =.= 
546,068 8 6 |11,130,924 18 10 





NUMBER OF TRAINS RUN. 


Half Year ending June 30th, 1857. 





Half Year ending June 30th, 1858. 












































Passenger Trains ..| | 766,474 103,579 66,124 | 936,177 815,881 | 320,281 | 67,027 993,189 
Goods Trains .. ..! 447,560 105,584 9,666 | 562,900 480,798 88,085 | 10,585 579,468 
Total .. ..! 1,214,124 209,168 75,790 | 1,499,077 1,206,679 198,906 | (77,612 1,572,657 
NUMBER OF MILES TRAVELLED BY TRAINS. 
Half Year ending June 30th, 1857, | Half Year ending June 30th, 1858. 
Passenger Trains .,| 17,940,281} 1,890,382 1,579,897 21,410,560 | 19,089,851 | 2,028,772: 1,577, 6503 22,640,775 
oods Trains .. ..| 15,982,985} 2,590,968 504,27 19,028,227 16,819,5624 | ere 689,212 19,399,984 
i 

Total .. | 83,878,267 | 4,481,845 2,084,176 | 40,488,788 35,858,9183 | 4,564,9824 | 2,116,863 42,040,759 
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Fable tells usthat Prometheus stole fire from Heaven, and 
taught men how to use it. And the same tendency which, 
The Life of James Watt, with Selections from his Correspondence. | in the early days of Greece, deified the “ fair humanities of 

By James Parrick MurrueaD, M.A., Author of “The Origin, | old religion,” is still an active principle amongst us in these 
and Progress of the Mechanical Inventions of James Watt,” | latter days, in the hero-worship which leads us to regard 
“Correspondence on the Composition of Water,” &c. Second | with a reverence approaching to idolatry the great men 
Edition, revised. London: John Murray, Albemarle-street. | whose names are associated with those inventions and 
Tue “Theory of Progressive Development” is still a} discoveries which have enabled us to all but annihilate 
much-debated question, and few subjects better illustrate | space and time, and to subject to our control the brute 
its meaning than the history of the steam-engine. There | forces of nature. tt asso, 
are minds to which the existence of a graduated chain of} There is something truly awe-inspiring in the con- 
animated being, connecting by a series of related forms the | templation of the fact, that, at the present moment, the 
highest orders of animal life with the lowest, suggests no | united steam power of Great Britain alone is equivalent to the 
further inference than that these are so many separate and | manual labour of upwards of four hundred millions of men, 
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engineer, was at an early age removed from Aberdeenshire 
and educated by some distant relatives, and was ultimately 
settled in the little burgh or barony of Crawfordsdyke, or 
Cartsdyke, in the vicinity of Greenock, in Renfrewshire, 
He was a teacher of navigation, or, as he is styled on his 
tombstone, “ Professor of the Mathematicks.” This mathe- 
matical vein appears to have run through the three succeed- 
ing generations, until its extinction in the person of the 
late James Watt, jun., of Ashton Hall. Thomas Watt 
became a person of some consequence in Cartsdyke, amassed 
some property, and became “ baillie of the barony,” as 
well as an elder of the Presbytery and clerk and treasurer 
to the kirk session. He appears to have been a stern old 
covenanter of the Davie Deans class, douce, sober, and 
severe, maintaining a rigid discipline over “ the minds and 








independent facts, each originating in a separate and inde- 
pendent effort of creative power. Whatever similarities 
and affinities of form, or whatever indications of transition 
their structure may exhibit, is accounted for by the unity 
of the creative intelligence from which they have Preece: 
This was the simple and natural inference drawn by every 
healthy mind before it became known from incontrovertible 
data that the lower forms of organic life preceded the higher 
in the order in which they appeared upon the earth by a 
regular sequence in time. If there be any fact which geolo- 
gical discovery has more clearly made evident than another, 
it is that the various forms of animal and vegetable life 
have succeeded each other in the order of their progressive 
development from the lowest to the highest. With the 
most orthodox or conservative geologists the first idea of 
separate creations became so far modified as to admit of 
successive as wellas separate creations ; but they repudiated 
the idea that the first in time and the lowest in organisa- 
tion had anything to do with the genesis of the higher and 
succeeding race. They wished to establish the existence 
of separate and successive miracles to account for the ap- 
pearance of each new species of animal, insect, or plant, 
When it was argued that these successive miracles partook, 
in their regular and systematic order of sequence, of the 
nature of a general law, operating coincidently, contem- 
oraneously, and in conjunction with the other natural 
oa by which the crust of the earth had been formed, they 
at once adopted the suggestion, and set to work to calculate 
by the doctrine of probabilities, i.e., by taking into account 
the whole number of genera and species presumed to exist 
upon the earth, and assuming the period during which they 
were supposed to have made their appearance in regular 
succession, that within the historic era not more than one 
new quadruped ought to have been produced ; and since, 
for anything which might be asserted to the contrary, such 
an animal may have actually appeared, and be at present 
in existence in some unexplored region of the earth, they 
were cnabled to escape from the dilemma. 

The opposite or liberal party of geologists declared the 
facts to be explicable, without having recourse to miracles, 
In place of successive creations, they proposed to account 
for the successive appearance of allied species by the 
simple alternative of procreating one species from 
another closely resembling it. Backed by the formidable 
dogma of “ex nihilo nihil fit,” they asserted that it was 
easicr to believe that new living organisms were generated 
from old ones, than that they were generated from nothing 
atall. They asserted that the same arguments which 
proved that the sedimentary and stratified rocks were 
derived from the decay and detrition of the igneous rocks 
underlaying them, also applied to the new forms of animal 
and vegetable life found in those strata—that if these were 
not modifications and transformations of those which pre- 
ceeded them, but new and independent creations, then it 
might with equal force be argued that the strata in which 
their fossil remains are embedded must have been created 
along with them. 

The theory of progressive development assumes that 
there has ever been, and that there continues to be, in 
existence a law of cumulative change, by which that which 
has been becomes the foundation of that which is, and 
which is to be. Since the earth became 
organic life, not only the individual but the race has grown 
and continues to grow by a series of cumulative changes 
and improvements. The countless ages dwing which the 
earth has been the abode of living creatures before Man— 
the last and highest type of existence—appeared, have 
thus a meaning and a significance. There can be nothing 
presumptuous or profane in a theory based on the assump- 
tion that nothing has been made in vain—that the meanest 
creatures that ever breathed the breath of life had a purpose 
to serve in their existence—that they were, if we may so 
speak, the scaffolding and basement of the great super- 
structure which eventuated in man, What at first sight 
could seem more purposeless than the dreary «ons during 
which the san saw nothing on this earth but the rank 
monotonous forests which covered it during the period 


the seat of 





or more than double the numb-r of males supposed to inhabit 
the globe. Sarely the intellect that could subdue to our 
control more than double the strength of the whole human 
race, could be reckoned little less than God-like. It seems 
altogether superhuman; and in truth it isso, But we are 
so constituted that we cannot transfer to “cold material 
laws ” the affectionate reverence which we feel for the men 
who have been the symbols of great ideas: we want some 
existing tangible representative of what we worship. 
Abstract kings and queens have but little authority, and no 
love. 

No single human intellect that ever existed could have 
projected the locomotive engine as it exists at the present 
day. We are accustomed to speak of Watt as the inventor 
of the steam engine and Stephenson as the inventor of the 
locomotive and railway system; but we do so only in obedi- 
ence to an instinctive desire for materialising the principles 
which have guided us to those results. These men were 
but the indices of the times and circumstances under which 
they lived, and were no more the originators of the impulse 
which gave us the steam engine and the railway than the 
crest of the wave is of the heaving volume beneath it. 
We believe that if Worcester and Newcomen, Watt and 
Stephenson, had never existed, we should have had land 
and marine engines just as they are. We say this out of 
no spirit of depreciation of the labours of those great men ; 
but after reading Mr. Muirhead’s “ Life of Watt,” we have 
found it impossible to avoid feeling that the author, with 
the natural partiality of a kinsman to the great engineer, 
has sought to exalt his hero beyond the bounds of human 
capability when he seeks to represent him as the inventor 
of the modern steam engine, to the exclusion of that higher 
power which, irrespective of all human and individual | 
efforts, “shapes our ends, rough-hew them how we will.” 

‘The present volume is a reproduction and extension of 
the biographical memoir contained in a previous work in 
three volumes by the same author, entit’ed, “ The Origin 
and Progress of the Mechanical Inventions of James 
Watt,” which also contained his correspondence and the 
specifications of all his patents. A considerable amount 
of new matter connected with the family and private 
history of the great engineer, and the exclusion of the 
specifications, contribute to render this memoir both more 
compendious and more generally interesting than its bulky 
predecessor, the price of which, independent of other con- 
siderations, placed it beyond the reach of a large class of 
general readers. By bringing together also the detached 
and scattered notices recorded in the pages of his contem- 
poraries, we are enabled to form a more correct estimate of 
the character of Watt, and, as it were, to see round him 
from several points of view. 

The account of Watt’s parentage and early life is much 
more complete than that which is afforded us concerning 
his private history during his mature years, when he was 
in the zenith of his intellectual strength and established 
reputation as a successful inventor, ‘The glimpses we occa- | was described as an uncommonly superior woman for her 
sionally obtain of his inner and domestic life during this | stage of life ; “a canny canny bodie.” Of Mrs. Watt, she 
period are but few and indistinct, and too much encum- | is said to have been a person above common in many 
bered by technical and controversial matters to possess | respects; of a fine womanly presence, ladylike in appear- 
much interest for the general reader, It is doubtless true, | ance; affecting—according to our traditions—in domestic 
that the history of such a man as Watt must necessarily be | arrangements, what it would seem was considered for the 
mainly that of the great mechanical inventions with which | time rather a superior style of living. One venerable 
his name must ever be associated; but as the history of | informant described James Watt’s mother—in her own 
their origin and progress had = been before ‘the | eloquent and expressive Doric—as “a braw, braw woman— 
public in the work referred to, it might reasonably have | mane now to be seen like her.” 
been expected that in a biography such details should have Of James Watt and Agnes Muirhead were born five 
been made subsidiary to the history of the man. children, of whom only the two youngest sons, James and 

In the volume before us this is very far from being the | John, survived infancy. James, the subject of this memoir, 
case ; for all that concerns the private history of James | was born the 19th of January, 1736; John, who perished 
Watt might with ease have been compressed into at least | at sea in his twenty-first year, was born in 1739. The most 
a third of the space oceupied by the detached and uncon- | interesting particulars connected with the early life of 
nected fragments scattered through the mass of technical | James Watt, the engineer, have been, Mr. Muirhead 
and controversial matter bound up along with it. Should | informs us, obtained from the MS. memoranda of his 
a third edition be called for, we would advise Mr. Muir- | cousin, Mrs. Marion Campbell (born Muirhead), daughter 
head to follow the example of Mr. Smiles in issuing an| of his mother’s brother, who was his companion in 
abridged and popular edition of the life of George early youth, and friend through life, dictated to and 
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morals of the community”—repairing the church — 
widening the bridge—trying by mathematical standards, 
the weights and measures used in the burgh, are associated 
in the records of the court in which he presided; with his 
infliction of penalties for assault and battery of the lieges— 
his threatening with “the pain of fourtie shillings Scots, 
toties quoties, several of the young one who does upon 
that night called Hallowin Night abuse several yards in 
drawing of kail”—his statuting and ordaining that “in 
all time coming, if any persons keep hens, aud they doe 
prejudice to any neighbour, that the owner sall mak up the 
damnage attour lyable in fourtie shillings toties quoties.” 
This act extends to all sorts of “taim foules.” Under the 
reign of his exemplary censorship, “ sitting in and haunt- 
ing taverns on Friday and Saturday nights was to be 
abstained from after nine of the clock, at which time the 
bell of the kirk is allowed to be rung to give advertisement 
to all to repair to their own house, except in case of neces- 
sity.” Offending skippers were to be made to acknowledge 
their guilt in “loosing their ships, and taking them sea- 
wards on the Sabbath day;” and then were held to be 
cheaply let off by being “censured with a sessional re- 
buke, and admonished to carry more tenderly on the Lord’s 
day in the future.” 

This worthy old “ professor of the mathematics, baillie, 
and elder of the Presbytery,” died full of years and 
honours at the ripe age of ninety-five years. He died in 
1734, and his wife, whose maiden name was Margaret 
Sherrer, followed him in 1735, aged eighty-four years. 
The surviving sons of this fine old scion of the Covenant 
were John, who died unmarried at the age of fifty, and 
James, who was the father of the improver of the steam- 
engine. He was apprenticed to a shipwright and builder, 
and subsequently carried on a multifarious compound of 
commerce and the more ordinary handicrafts required for 
the purposes of commercial and seafaring men. He wasa 
shipwright, a shipchandler, supplying vessels with nautical 
apparatus, stores, and instruments, a builder, and a mer- 
chant. He married Agnes Muirhead, “a fine-looking 
woman, with pleasing, graceful manners, a cultivated 
mind, an excellent understanding, and a cheerful, equal 
temper.” She was descended from a family of some note 
in the early history of Scotland, concerning the clan and 
chieftain of which Scott has preserved a ballad in his 
‘*‘ Minstrelsy of the Scottish Borders,” relating how, on the 
fatal field of Flodden, 

Before the King in order stude 
The stout Laird of Muirhead, 

Wi’ that same twa-handed muckle sword 
That Bertram fell’d stark dead. 

In reading this account of the mother of our great engineer, 
we are forcibly reminded of the remarks made concernin 
that of another who was destined to be little less paves. | 
than his predecessor. The mother of George Stephenson 











Stephenson, written down by her daughter, Miss Jane Campbell, 
|in 1798. The following anecdote reminds us of a similar 


when our coal-fielus were being deposited. And yct not a} Nearly a century has elapsed since Watt made his most 
blade nora branch but had a purpose to fulfil in the economy | important improvements upon the steam-engine, and we 
of the Great Architect. It is by the aid of these primeval | have had ample time to appreciate their value and import- 
forests that our steamers are ranging like living things on ance. Qn this point our ideas do not coincide with those 
every sea—that our locomotives bear us with a speed that | of Mr. Muirhead, who is of opinion that, however great 
outstrips the wind, through mountains and over streams, | the fame of Watt became daring his lifetime, it has in- 
on all the various missions of human hopes and fears and | creased since his death in a degree co-ordinate with nothing 
purposes. lless than the development of the unlimited and all-per- 

Whatever truth or value there may be in this theory as an | vading resources of steam power. 
interpretation of the great variety of living mechanisms to! Starting from such a key-note, it is not to be wondered 
be found on this earth, there cannot be a doubt of its perfect | at that he is more disposed to dwell upon the particulars of 
application to the history of all the great mechanical inven- | Watt's inventions, than upon the details of the private and 
tions which have contributed to rear the fabric of modern | every-day life of Watt himself. This is the more pro- 
civilisation. There is not one of these but have grown up voking from the fact that, as Mr. Muirhead is a kinsman 
by successive increments of improvement from the rudest | of the great engineer, was long the intimate friend and is 
and most primitive forms—like the wondrously complex | now the executor of his son, we are led to believe that, 
structure of language, they have been built up during | had he been so minded, he could, from the sources of in- 
long = of combined though unconscious efforts of the | formation which must doubtless be at his disposal, have 
whole human race, each, like the coral insect in its cell, | given us a much more full, familiar, and personal history 
adding a unit to the reef. | than that which is contained in the volume before us. 

The invention of the steam engine may be said to have| It appears that the first of Watt's paternal ancestors 
commenced with the first man who introduced the means | about which anything is known was his greatgrandfather, 
of kindling and maintaining a fire. From that remote | who was asmall farmer somewhere in Aberdeenshire. He 
period, long, long ages before the earliest dawn of history, | met with an early death fighting for the covenant in one of 
the invention of the steam engine has continued without the wars of Montrose. His property having been con- 
ceasing even to the present day, 








| fiseated, his orphan son Thomas, the grandfather of the 





one told concerning the great French mathematician, 
Pascal :—When he was six years of age, a gentleman 
calling on Mr. Watt, observed the child bending over a 
marble hearth with a piece of coloured chalk in his hand. 
“Mr. Watt,” said he, “ you ought to send that child to a 
public school, and not trifle away his time at home.” 
“ Look how my child is occupied before you condemn him,’ 
replied the father. The gentleman then observed that the 
child was drawing mathematical lines and circles on the 
marble hearth, and was then marking in letters and figures 
the result of some calculation he was carrying on. He put 
various questions to the boy, and was astonished and 
gratified with the mixture of intelligence, quickness, and 
simplicity displayed in his answer. “ Forgive me, Mr. 
Watt ; this boy’s education has not been neglected ; he is no 
common child.” : 
With all possible respect for the authority from which 
his anecdote is said to have been derived, we confess we do 
not like it, any more than we do the following, which ap- 
peared in the “ Eloge” by Arago, by whom it was duly 
set forth with a commentary of very French idealism :— 
“ Sitting one evening with his aunt, Mrs. Muirhead, at the 
tea-table, she said, ‘James Watt, I never saw such an idle 
boy: take a book, or employ yourself usefully ; for the last 
hour you have not spoken one word, but taken off the lid of 
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that kettle and put it on again, holding now a cup, and 
now a silver spoon over the steam, watching how it rises 
from the spout, and catching and connecting the drops of 
hot water it falls into. Are you not ashamed to spend 
vour time in that way ?” ; ; 

Now we will venture to assert, without fear of contradic- 
tion, that there is not a single one of our readers who, in 
his bib-and-tucker days, has not attempted the same thing. 
We dare swear that when Mr. Wye Williams was six 
years old he used to sit by the fireside and watch the 
smoke issuing from the masses of caking coals—that he 
used to punch the soft pieces with the poker, and put 
lights to the jets of gas that issued from them. As cer- 
tainly did Sir William Armstrong make powder devils 
and crackers, besides experimentalising on tin tubes and 
old keys as cannon. ‘This kind of style of story is 
really very silly and tiresome. Yet hear M. Arago, in 
relation to young Watt’s dabblings with the tea- 
cups, in the steam of his aunt’s kettle. Speaking of Mrs. 
Muirhead’s commonplace reproof of the idle boy, he says, 
in addressing the assembled members of the Institute of 
France :—* In the year 1750 each one of us, in the same 
situation as Mrs. Muirhead, would perhaps have used the 
same language. But the world has made a stride, and our 
knowledge has grown greater ; and so, when I shall imme- 
diately explain to you that the principal discovery of our 
fellow-member was a particular mode of converting steam 
into water ” (the condensation of steam in a separate vessel 
from the boiler), “Mrs. Muirhead’s reproof will present 
itself to our minds under a totally different aspect ; the 
little James before the tea-kettle becomes the mighty en- 
gineer preluding to the discoveries which were to immor- 
talise him; and it will, by every one, undoubtedly be 
deemed worthy of remark, that the words CONDENSATION 
oF sTEAM should naturally have come to find a place in 
the history of Watt’s early childhood.” 

If this story had been circulated before, in place of after 
Watt had invented the separate condenser, there might 
possibly have been something remarkable about it; but as 
it is, we deem it downright folly to attach the slightest 
importance to it. 


SCOTTISH MATTERS. 


An “atmospheric printing telegraph,” invented and patented by 
Mr. James Macnab, of Glasgow, is noticed in the local papers. The 
agent employed is stated to be simply atmospheric air; but other 
fluids or liquids can be adopted. In the instance noticed, atmo- 
spheric air is preferred ; and simplicity and cheapness are stated to be 
the characteristics of the apparatus, which is considered adaptable 
for the working of steamships, railway trains, &c. Parties wishing 
to pursue the matter further are referred to Messrs. Johnson, of 
Buchanan-street. 

The screw steamer Thetis has made a voyage, with 500 tons cargo 
on board, from Greenock to Liverpool in twenty-three hours, burning 
only 3 tons 12ewt. of fuel instead of 20 tons—the ordinary consump- 
tion. The Thetis, which is titted with Rowan and Co.’s patent, has 
engines of 10v-horse power, and 580 tons burden. 

A discussion of considerable interest has taken place in the Glas- 
gow Chamber of Commerce in reference to Indian products and 
British manufactures. Dr. Hunter, a gentleman who has spent 
eighteen years in India, stated that he had visited various public 
works in Glasgow and other parts of Scotland, with the view of 
seeing what things were cultivated in India which might be of use 
here. Among the places which he had visited, he enumerated the 
Glasgow City Flint Glass Works, the glass works of Edinburgh and 
Leith, Messrs. Bell’s pottery works, and other potteries, the dye- 
works of Messrs. Crum, in the vicinity of Glasgow, and various 
works where metal and fibrous materials were used; and he had 
seen with delight and surprise that many Indian articles of produce 
were in use. He had also visited paper works, chemical works, and 
gutta-percha works—wherever, in fact, Indian products were likely 
to be employed. The Government of Madras were anxious 
to bring into notice the natural products of India; and, in 
order to do so they bad held exhibitions from time to time— viz., in 
1853, 1855, 1857, and 1859. In the intermediate years private local 
exhibitions had been held in seventeen or eighteen different locali- 
ties. The reason why they had held those local exhibitions was, 
that they might bring the knowledge they there obtained to bear 
upon the general wants of the Presidency. The idea of having ex- 
hibitions arose from the success of the Great Exhibition in London 
in 1851. Lord Harris thought that good would come out of it to 
India, and accordingly he appointed local committees, consisting of 
hundreds of people, to assist in procuring materials for exhibition. 
He did not think that India would ever become a manufacturing 
country like this, because of the great want of coal, which was such 
an essential element in the development of manufactures. But he 
thought the people of India might be able to assist us in our manu- 
factures. There was in India a large quantity of lead which could 
be had for the carrying, and he thought the red-lead would pay to 
be brought to this country. In the course of further explanations, 
Dr. Hunter noticed the various dye stuffs, tanning substances, 
alk alies, alkaline earth and salts, cottons, flaxes, and hemps, which 
are to be found in India. In reply to a question, Dr. Hunter stated 
that Government were doing all they could for the better irrigation 
of India. At their expense Lieutenant Haig had been sent to 
England, was at present in America, examining the ditlerent canals 
and waterworks, and would return to India in a few months. 

The annual rental of houses, shops, warehouses, factories, gas and 
waterworks, &c., in the royalty of Glasgow is estimated at £1,4*8,126. 
The local Advertiser says :—There is a feeling abroad that, as a city, 
we have spent far too much money on mere external architecture, and 
for which tenants are grudgingly paying greatly enhanced rents. 
Those who take this view of our “ street architecture” by no means 
wish to have places of business or dwellings built up as if they were 
stores or factories; what they desiderate is a moderate expenditure 
on what is merely ornate; believing that, with rather less of the 
palatial, and rather more of the convenient and economical, places 
of business as well as dwellings might be rendered more serviceable 
and less expensive—please tenants better, and remunerate landlords 
more liberally than they do at present. 

A case of considerable importance has been disposed of in the 
Sheriff's Court, Dundee. It was an action brought at the instance 
of a boy, aged thirteen, and his father, against the millspinner in 
whose employment he worked, under the following circumstances :— 





When the boy tirst entered the mill his parents stipulated that he | 


should not be employed in the low mill, but only in the spinning 
flat, as they considered the former too dangerous for one of his years 
and strength. In spite of this the defender’s foreman employed him 
one day in the low flat to adjust or repair a belt which had got off 
the drum while the machinery was in motion. For this purpose he 
had to climb up upon certain parts of the machinery, and whilst so 
employed one of his feet was caught betwixt two of the feeding 
rollers, dragged in, and the half of it taken off. The pursuer pleaded 
that the defender was liable—because the employment in question 
was contrary to arrangement; because it was in itself unsuited to, 
and over-dangerous for one of the boy’s years and strength; and 
because it was unnecessary to keep the part of the machinery in 
question in motion at the time, and exposed the boy to unnecessary 
danger. For the defender it was contended that in the circum- 
Stances the master was not liable for the one servant occasioning 





injury to the other; that the accident arose from the boy’s own 
stupidity or carelessness, and he alone was to blame; and that the 
work in question was quite suitable for one of the age in question, 
and similar work was constantly done by boys of that age. Sheriff 
Logan pronounced a lengthened interlocutor, holding the millspinner 
liable, assessing the damages at £125, and tinding the pursuer 
entitled to expenses. 


ASSOCIATION OF MECHANICAL DRAUGHTSMEN. 


On Saturday evening last, meeting of mechanical draughtsmeu 
employed by some of the leading engineering firms in and about 
Manchester, was held at the Wellington Hotel, Manchester, for the 
purpose of organising an Association of Mechanical Draughtsmen, 
the objectof which should be mutual assistance and improvement. 
Mr. W. B. Hick, of Messrs. Beyer, Peacock, and Co.’s works, took the 
chair, and in opening the business of the evening, briefly drew the 
attention of the meeting to the fact, that the want of a society to 
which mechanical draughtsmen could look for assistance when out of 
employ, and which should otherwise be of general benefit, had long 
ben felt; and he hoped that the gentlemen present would adopt such 
resolutions as would have the eflect of establishing some such 
association. 

Mr. Wm. Tijou, of the Manchester, Sheffield, and Lincolnshire 
Railway, proposed the first resolution, which was as follows :—“ That 
to fulfil a want that had long been felt and acknowledged, this 
meeting of mechanical draughtsmen employed in the leading 
engineering firms of Manchester hereby undertake to support an 
Institution of Mechanical Draughtsmen, the objects of which shall be, 
generally, mutual benetit and improvement.” He said that they were, 
he believed, assembled for a common purpose—attracted by a common 
interest—that of their professional advantage and improvement; and 
as he apprehended that they all desired to extend their respective 
spheres of usefulness, and had not as yet achieved any great amount of 
success individually, he believed, then, that they were determined 
as a body to try what united and energetic efforts in the right direc- 
tion might effect. The benetits that might be expected to be derived 
from an association similar to the one he hoped would be instituted 
that evening, were many and various; it would, he trusted, not only 
be a source of pecuniary benefits to its members, but would open a 
common field, on which they might meet to discuss professional 
matters, show models or drawings of improvements, and thus obtain 
an extended view of their profession. He felt, assured also, that many 
were among them that evening who would, sooner or later, be in a po- 
sition to require the assistance of good and able men to carry out work 
committed to their charge; and being members of a society of this 
description, they would naturally look to its ranks for practical work- 
men. He further felt certain that if they once formed the nucleus 
of a society, it would be generally supported throughout the country; 
and concluded by observing that, with such a resolution to propose, 
there would be do difficulty in saying much more than he had done 
that evening in favour of its adoption. 

The proposition was seconded by Mr. Algernon Preston, of Ash- 
bury’s, who ably advocated its adoption, in a few pithy remarks on 
the general benetit he foresaw would eventually arise from the for- 
mation of an association of this character. The resolution was 
carried unanimously. The meeting then proceeded to adopt such 
further resolutions as were necessary for the successful carrying out 
of the primary one. Mr. Tijou was appointed secretary, Mr. Peyton 
(of Ashbury’s) treasurer, and subscriptions for the defraying of im- 
mediate expenses were contributed. There was thus formed a 
society to be designated “The Mechanical Draughtsmen’s Associa- 
tion.” ? 


RAILWAY BRAKES. 


Tuer directors of the Lancashire and Yorkshire and of the East 


Lancashire Railway Companies are bringing to a close a series of 


experiments with railway brakes, which have been made under the 
superintendence of Mr. W. Fairbairn, C.E. Mr. Newall, of the East 
Lancashire Company, is the inventor of one of these brakes, and Mr. 





Fay, of the Lancashire and Yorkshire Company, is the inventor of 


the other. The trials made have taken place upon various parts of 
the company’s lines, the first series at Oldham on the 4th of Feb- 
ruary, down a gradient of 1 in 27, and at subsequent intervals near 
Southport, on a straight and level portion of the line. At the last 
experiment, made on the 19th inst., near Southport, the trains 
consisted of three carriages, loaded to weigh 9 tons each, making 
a total of 27 tons, independent of the engine and tender. Upwards 
of a mile was allowed to the engine-driver to get up speed, and then 
the train was run over a measured half-mile, marked by fog signals. 
On the explosion of the fog-signal at the end of the half-mile 
the engine was detached and ran ahead, leaving the trains 
to be brought up by the brakes. It appears that in one of these trials 
with Mr. Fay’s brake, at 60 miles per hour, the train was brought 
to a stand in 204 yards. Mr. Newall’s brake brought up a train 
running at the speed of 63 miles per hour in 273 yards. Ina pre- 
vious trial it was reported that Mr. Newall had brought up a train 
at 32 miles per hour in 56 yards, and that Mr. Fay had brought to 
stand a train at 44 miles per hour in 98 yards. At the experiments 
on the 19th inst., a trial was made with the same trains without the 
application of the brakes, the engine shooting ahead from Mr. Fay’s 
train after attaining a speed of 45 miles an hour. With the impetus 
thus given to it the train ran 23 miles before stopping. Mr. Newall’s 
train, with the engine detached at a somewhat lower speed, ran 
nearly 3} miles before stopping. One result of these experiments 
has been to show that stopping the action of the wheels, so as 
to allow them to slide, or “skid,” is less effective than such a 
pressure only as will break the rapidity of their revolution to the 
utmost without stopping them altogether. At most of these experi- 
ments, directors belonging to both companies were present.— Times. 








AtLantic TELEGRAPH.—An extraordinary general meeting of 
the shareholders is called for June 8th for the purpose of receiving 
a special report from the directors, and for submitting to the share- 
holders, for approval or otherwise, the heads of a provisional 
arrangement entered into between her Majesty’s Government and 
the directors. Resolutions will be submitted to the meeting for 
enabling the directors to carry into effect the said arrangement, and 
for the purpose of authorising the creation of new capital not ex- 
ceeding £610,000. 

Trarric over Loxpon BripGe—Mr. Daniel W. Harvey has 
caused an investigation to be made of the traffic over London- 
bridge in detail for ever hour of the twenty-four ending at 6 p.m. 
on Thursday, March 17th, 1859. The numbers for the twenty-four 
hours were :— 

Cabs 





:  - 4-483 
Omnibuses .. oe oe os 4,286 
Wagons, carts, &c, oe oo ° 9,245 


Other vehicles 








’ °° oe ° 2,430 

Horses led or ridden “e “ oe 5 
Total ., ‘ -_ _ oe e- 20,498 

Passengers in vehicles oe es ss +» 60,836 


Passengers on foot 








Total passengers aie ee ee ee «+ 167,910 
The greatest number of cabs (384) passed between the hours of four 
and five p.m.; the greatest number of omnibuses (382) between ten 
and eleven a.m.; the greatest number of wagons, carts, &c. (781) 
between three and four p.m.; the greatest number of other vehicles 
(266) between ten and eleven a.m. The greatest traffic in vehicles 
of all sorts was between ten and eleven a.m. The greatest number 


| (4,944) of persons in vehicles was from nine to ten in the morning; 


| least. 


the greatest number (8,779) on foot was between six and seven 
p-m. ; finally, the greatest number (13,433) was between nine ‘and 
ten a.m. From three to four a.m. the traflic of all sorts was the 


LETTERS TO THE EDITOR. 


(Continued from page 356.) 


SUBMARINE TELEGRAPHY. 

Sim,—In accordance with “A Telegraph Engineer's” request, as to 
the length of wire on which the experiments with regard to terres- 
trial induction were tried, I have no objection to inform him that it 
was on a conductor above 1,000 miles in length; and as “ A Tele- 
graph Engineer” is still at a loss as to the origin and nature of 
terrestrial induction, 1 find great pleasure in giving him a brief 
outline of my own humble views on the subject as far as experience 
enables me so to do. 

Own Terrestrial MaGnetic Inpvucrion,—Induction of this kind 
must (as far as science can direct us and experiments partly confirm) 
be caused by the approach, or rather the motion which brings the 
inducing power near enough to the object under its influence to 
exercise its power on that object. This may be effected by two 
sources of different characters; firstly, by the existence of under 
currents near the bottom of the ocean. This mass of water receives 
its induction from the earth; and, consequently, moving round and 
about a submerged cable induces a secondary current into the 
latter. 

Should this hypothesis not stand good in concurring with the 
supposition that there are no currents near the bottom of the sea, 
the following may prove more probable, and be recognised as the 
origin of terrestrial induction. 

We know that induction only takes place at the moment the in- 
ducing power is brought into the proximity of the body to be 
influenced by it, as also at the instant when this inducing power 
annihilated, by whatever means may be adopted for that purpose. 

Now, if it ‘were not only caused by the former or latter motion, 
why does not the same induced current continue to exist during the 
whole lapse of time that the body intended to receive such induc- 
tion is under its influence ? 

Moreover, it has been observed that a given point of the earth 
does not at all times possess the same intensity of magnetism, as in 
the one instance sensitive magnets indicate its presence by much 
stronger deviations than in the other; a proof, therefore, or, at all 
events, a well-founded hypothesis that the magnetic properties of the 
earth are constantly varying at that given point. 

Let us suppose a cable to be submerged, and that at the moment, 
we will now suppose, the vicinity is free, or nearly so, of the exist- 
ence of magnetism; the consequence will be, that the insulated 
conductor will be free, or nearly so, from induction; but at the 
moment the magnetic properties are accumulating and increasing in 
its vicinity, a visible induction will take place, the intensity of which, 
of course, depends upon that of the inducing power 

Now, if we believe that the magnetism of the earth is constantly 
varying, we must necessarily admit that there must be a motive 
power, for, if not, what is the cause of the variety of intensity of 
induced terrestrial currents ? and it being generally admitted that 4 
powerful magnet, placed under a magnetic conductor, in the direction 
of the magnetic meridian (magnet being turned with its 5 pole to the 
north), has the same influence upon this conductor as the terrestrial 
magnetism itself, we may fairly draw the inference that both the 
artiticial magnet and terrestrial magnetism must coincide as to their 
several positions and actions; and as the induction from a magnet 
into another object capable of acquiring such induction is only esta- 
blished by motive power, we may reasonably come to the conclusion, 
and recognise it among other numerous laws, that, without motive 
power of the terrestrial magnetism, no terrestrial induction could 
exist. 

“A Telegraph Engineer” does not anticipate much difficulty from 
this in a future Atlantic cable, but | do. Why? Because the 
intensity of these currents is as irregular as their polarity. That 
the working current being 3 and the induced current 2, we leave an 
adjustment for 1 is plain enough, and “A Telegraph Engineer” is 
quite right in his assertion to that effect. He says, ** Whatever the 
cause of these currents may be, their effects are increased and 
diminished precisely to the same extent that the effects of the work- 
ing currents are increased or diminished.” True; but the irregularity 
of the induced currents is the very cause of the irregular etfects of 
the working currents. 

If the intensity of the induced currents were constant and un- 
changing, nothing would be easier than to adopt working power 
accordingly, and adjustment of instruments would consequently be 
but an occasional oceurrence. But “A Telegraph Engineer” un- 
doubtedly admits the irregularity of these currents, in which case 
he must know that they are the cause of a continual change of 
“zero” on galvanometers, and make the use of our present relays 
on an Atlantic cable entirely useless. 

Suppose we adjust a relay for a working current of 3 opposed by 
an induced current of 2, and the next induced current be 2} or 29; 
the result will simply be that it requires readjustment, and continues 
doing so for nearly every current that is sent into the line, when 
those induced currents are strong and irregular. 

his is no “theory,” but knowledge reaped from experience. 

If induced terrestrial currents will change polarity in some 
instances more than 160 times during one hour's observations, and 
will send the needle of an ordinary galvanometer from 15°+- to 45°— 
—with an impulse sometimes equal to that of a powerful coil current, 
I think both their intensity and irregularity are clearly proved. 

I should feel obliged if * A Telegraph Engineer” would let us know 
why he anticipates no difficulty from that quarter, and what means 
he would provide to annihilate their opposing nature to the working 
of an Atlantic cable, 

If he be the inventor of some useful instrument or other means to 
do away with their injurious eflects I heartily congratulate him 
upon his success, but if not, would advise him to think again 
seriously on the subject, and to give us a more rational reason why 
he does not expect dilliculties from induced terrestrial currents. 

Allow me to say a few words in anawer to Mr, Hyde's comparisons 
between the Morse, double-needle, and Hughes instruments. 

Mr. Hyde goes on to show the defects of the Morse instrument 
and system by referring to the errors likely to occur in case “ con- 
tacts fail;” but in so doing (perhaps for convenience-sake) alludes 
to a telegraphic alphabet which “ Englishmen” do not use, but one 
which is generally adopted on American lines, where | have often 
pointed out its liabilities to errors in case of bad state of line, bad 
manipulation, or messages in a language which the receiving operator 
does not understand; therefore, Mr. Hyde's remarks to that effect 
do not refer to the “ English,” but to the ** American” Morse, 

I am happy to say that English telegraphists are more judicious 
in their adoption of telegraphic systems and alphabets ; for the latter 
now used in England is very different from the American, and is not 
likely to be the cause of errors. 


, 





As regards the “failing of contacts,” this is a very preposterous 
idea, as a good operator in England seldom or never does so; and 
should such a thing occur, it cannot pass unnoticed by the re- 





ceiving operator, who can easily have any strange or doubtful word 
repeated. Moreover, good operators can read in spite of the loss of 
a few dots, and still insure correctness. 

I am afraid that Mr. Hyde has seen but little of English tele- 
graphy, for if he had he could not possibly make such out-of-the- 
way assertions and comparisons. But I do not intend mixing any 
further in the matter between Mr. Hyde and his antagonists: no 
doubt the firm of “ Double-needle, Morse, and Co.,” are perfectly able 
to fight their own battle. 

Mr. Hyde’s challenge, I admit, is a very fair one, although I am 
much afraid he may have cause to repent it, as our English * Morse” 
and “ Double-needle” operators need not fear to be defeated by the 
* Roman-type Printer.” : 

The mechanical arrangements of Professor Hughes’ instrument is 
indisputably very ingenious and beautiful, and may work fairly on 
overground wires; but simple assertions not being sufficient, | will 
try to prove why the Hughes instrument is not adapted to work 
successfully on long submerged telegraph cables. 

Its correctness depends upon the punctual arrival of the current at 
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the distant station to print the right letter. This, I believe, no one 
can deny. 

Now, every experienced telegraphist in submarine telegraphy 
knows that the arrival of currents on long submarine wires is greatly 
retarded by “induction,” and that the amount of “ retardation” is 
also very irregular; and the main object of the Hughes instrument 
being a matter of “ time,” it stands to reason that the supposition of 
working it on a long submerged cable falls to the ground. 

It must be remembered, that working through a long snbmarine 
cable when coiled in the yard of the manufactory, and working it 
after its submersion, are two different things. 

Now, it being admitted that the arrival of currents on long sub- 
marine cables is very irregular, let us suppose that the receiving 
operator regulates his instrument until he tinds it to be in accord- 
ance with the sending operator’s (which, by the bve, would not be 
an easy task, if to be accomplished at all, on a cable say between 
Ireland and America); but the amount of retardation varying*much, 
the consequence will be that (if it should print at all) it will print 
wrong letters, the currents arriving either too late or too soon 
(according to velocity of currents by which the instrument was 
regulated), to release the armature of the electro-magnet at the 
proper time. 

Now in the “‘ Morse” system this could never be the case, for if 
the current on its arrival at the receiving station possesses sufficient 
energy to work a relay, or galvanometer, it is sure to print the 
right letter. 

Submarine is a more difficult and different branch of electrical 
science than overground telegraphy, and it is therefore not to be 
supposed that Professor Hughes’ instrument should be intended for 
long submarine wires, as no instrument will ever work such a con- 
ductor as the Atlantic cable, unless it be based on principles in 
conformity with the laws of this science, which can only be obtained 
by practical experiments after the submersion of a cable, and in 
which I believe the inventor of the Roman-type printing instrument 
and Mr. Hyde to be novices, with the exception of what they may 
have heard or read on the subject. ARMATURE, 





SUBMARINE TELEGRAPHY. 


S1r,—In answer to the remarks of ‘‘ A Submarine Engineer” in your 
last impression, I have to inform him that the theory of Mr. ‘Allan's 
cable is the maximum of conducting power, insulation, and strength, 
with the minimum of cost, weight, and risk in submergence. ‘The 
mechanical philosophy of it is its construction, combining as it does 
all the essential parts of a deep-sea telegraph cable, with a specific 
gravity that will render its submergence a simple and easy 
operation. 

Your correspondent’s experience does not seem to extend back to 
the first attempt at Holyhead. I was not present myself, but I 
believe I am correct in stating that it was there Mr. Allan observed 
the defects which led him to improve the present form of cable. I 
have a piece of the first Holyhead cable. It is constructed of a 
No. 16 copper wire, covered to No. 2 with gutta-percha. Towards 
the shore it was covered with twelve small iron wires, but the deep- 
sea part was only surrounded with six wires of the same diameter. 
This cable could therefore stretch until the six iron wires came 
together—then there would be a metallic arch; but to allow that to 
take place, the insulated conductor or core would require to elongate 
till it reduced its diameter to one-half its original size, and con- 
sequently prove, as it did, a complete failure. So much for the 
mechanical philosophy of that form of cable. 

I am aware of the arch of spiral wires laid round the soft core of 
the present form of cable, but I do not put much faith in its power 
to resist compression and extension. The larger the diameter of 
each iron wire, the fewer will the number be to enclose the core, and 
the greater the strength of the arch; and, in this respect, the Dover 


ronounced favourably of its mechanical construction ; and I be- 
it is fast gaining ground amongst the few who, at present, are 
capable of giving a combined electrical and mechanical verdict: of 
the latter number I humbly profess to be one. GNET. 


24th May, 1859, 
TYPE-PRINTING INSTRUMENTS, 


Sir,—To attempt to refute in detail Mr. Hyde’s slashing rejoinders 
to “‘Double-Needle, Morse, and Co.’s” vindication of the needle in- 
strument, and attack upon the statements made by that gentleman at 
the Society of Arts, would occupy too much of your valuable space. 
The question of the superiority of Hughes’ over existing instru- 
ments is one which can only be definitely settled by trial and expe- 
rience. All that can be done is to show that reason and not preju- 
dice has hitherto proved a stumbling-block to its introduction into 
our English system of telegraphs. 

The tone of “ Double-Needle, Morse, and Co.’s” letter was cer- 
tainly flippant and jocular ; but there was nothing in it to justify the 
very pugnacious and saucy style in which Mr. Hyde has couched his 
replies. Nothing has militated more against the fair and considerate 
examination of the merits of the Hughes instrument than the loud- 
sounding, ostentatious manner in which it was introduced into the 
English market. The only excuse for this is that it was perfectly 
American. 

Now, Sir, in examining Mr. Hyde’s two letters, there are some 
salient points which demand discussion—viz., Ist, that the letter 
signed by “ Double-Needle, Morse, and Co.” was the composition of 
an association—a compact as he terms it—of English electricians; 
2nd, that his instrument has not been offered a fair trial ; 3rd, he 
sustains his previous condemnation of the needle instrument ; 4th, he 
adheres to his estimate of the number of currents required to work 
the different instruments under discussion ; 5th, he reasserts the 
superior accuracy of the Hughes; 6th, he ignores the rate of sending 
on the recording instruments; and, 7th, he is prepared to back his 
own instrument against all comers. 

First, then, the letter signed *‘ Double-Needle, Morse, and Co.” was 
not the result of a combined consultation of electricians and tele- 
graphists, but the composition of a single individual, who has for 
many years been practically engaged in working the needle, Morse, 
Bain, Henley, &c., instruments—who was present at the Society of 
Arts, and who never denied his presence, even in his collective capa- 
city of “ Double-Needle, Morse, and Co.”—who did not speak on 
that occasion, chiefly because Professor Hughes’ new insulating in- 
vention engrossed the whole attention of the discussion; but par- 
ticularly because he lacks the “ gift of the gab” (a property, by 
the bye, by no means wanting in his opponent)—who never con- 
sulted any electrician or telegraphist in the compilation of his,first 
letter, but depended solely upon his own thoughts and experience ; 
and who, rather than allow such a stigma to rest upon the honour of 
English electricians as Mr. Hyde would place upon it by accusing 
them of meanly knocking their heads together to exclude from their 
system a supposed American improvement, casts away his assumed 
confederacy, and appears before your readers an humble, solitary 
telegraphist. 

Secondly, Mr. Hyde intimates that his instrument has not received 
a fair trial, and has not met with such a considerate examination as 
such a grand (in his opinion) invention deserves. Why, have not 
the papers been filled with its description? Have not our insti- 
tutions been open to its exhibition and illustration? Has not the 
office of one of our own telegraph engineers been open to the experi- 
mental elucidation of its advantages? Have not its performances 
been witnessed by all our leading scientific and practical men? 
Were not the Atlantic, Australian, and Red Sea cables placed at the 
disposal of Messrs. Hyde and Hughes? Have not the telegraph 
companies given him opportunities to try the instrument on their 
own wires? What more does he want? If allthis has been done— 








and Calais cable approaches what is required for shallow water or 
shore ends. To diminish the number of iron wires for deep-sea | 
cables is to increase their weight and rigidity, and consequently 
render them more unfit for what they are intended than they are at 

resent. On the other hand, to reduce the weight and increase the 

exibility of deep-sea cables, each separate wire must be smaller in 
diameter, and therefore it will require a greater number of them; 
but such an arrangement greatly reduces the stability of the arch, 
and this is the mode adopted for deep-sea cables at present. I do 
not approve of such a change, more especially as I cannot see the 
necessity of iron covering at all for deep water. 

To reduce the weight, steel covering has been proposed; but the 
number of wires would have to be increased just in proportion as 
their diameter is diminished, and therefore afford much less protec- 
tion to the core. An insulated conductor, sufficient for the Atlantic, 
could not be enclosed with less than thirty-six No. 16 steel wires, 
which, of course, must form a very costly and useless protection. 
I maintain that the present form of deep-sea cable does stretch, and 
I think it would be diilicult to account for what I have myself seen, 
more especially with the Atlantic cable, if it did not stretch, and 
that to a very considerable extent. Iam _ not one of those who be- 
lieve gutta-percha capable of compression at the bottom of the 
ocean, nor do I believe it to be a non-elastic gum; but my experi- 
ments would not warrant a copper wire, covered with gutta-percha, 
to be stretched 10 per cent. without injury. I am not afraid of a 
cable stretching after it is submerged. I think I said the insulated 
conductor might, from the weight of the iron wire, receive injuries 
during submergence that would probably shorten its days of use- 
fulness. There can be no question but that the outer spiral wires will 
sever before the insulated conductor will break ; but I contend that the 
conductor may be very seriously injured, and still the outer wires 
not severed. And if the outer wires do sever during submergence, 
then the inside core or centre must follow, by reason of the weight 
of the outer wires hanging upon it. I think it reflects very little 
credit on those who laid the last cable between Sardinia and Africa, 
if they, knowing that the cable, was imperfect in its insulation before 
starting, did, nevertheless, submerge it, and afterwards deceive the 
public by giving it out as a perfect success. For my part, I can see 
no difficulty in laying a four-conductor cable across that depth, or 
even a seven-conductor cable, each with a sectional area and insula- 
tion equal to the distance ; but I confess it would require to be on a 
very different — in its construction from the iron ‘ube that 
now occupies the ground, and which to me appears the most shame- 
ful of all the deep-sea telegraph cables ever attempted to be laid. 

I think it is much to be regretted, and I am sure those who 
have thought over the subject will agree with me, that the essential 
parts of a deep-sea cable, which, after all, is but the insulated con- 
ductor, should be starved, and rendered useless, for the purpose of 
introducing an outer covering of heavy iron wire; moreover, the 
iron covering increases the risk of submergence in deep water to 
such a degree, that in nine cases out of ten the result is the total loss 
of the shareholders’ property. To create difficulties for the purpose 
of surmounting them, seems to me a most expensive piece of folly. 
I prefer the skill of the engineer displayed in designing the proper 
form of cable for long distances and deep seas, rather than the 
invention of brakes and contrivances which cannot be dispensed 
with under the present economy. 

How many evils do we get rid of by adopting Mr. Allan's theory ? 
With his cable the copper wire, surrounded with the small steel 
wires, affords ample conductibility and insulation. It is finished by 
the outer covering of insulation being made harder than ordinary 
gutta-percha, and, if required, enveloped ina thin coating of hemp or 
coir rope, It is cheap and light, and, at the same time, has a much 
greater proportion of strength to its weight than the present prin- 
ciple allows; and, above all, instead of the submergence being a 
task of the greatest ditticulty, it becomes both simple and easy—in 
fact, requiring nothing but the proper management of the vessel. 

Your correspondent seems to think that it is prejudice and not 
reason that makes me think favourably of Mr. Allan’s cable; but I 
can assure him such is not the case. If ever prejudice existed in 
my mind, I confess it was against rather than in favour of Mr. 

"3 system. It may be an error of my judgment; but, if so, I 
have erred in good company. Our most eminent engineers have 


and it has been done—does it not naturally follow, that if after all 
this parade of its performances the instrument is not greedily secured 
by one of our companies, or some of our electricians, it must possess 
qualities objectionable to its introduction, and contain points 
inferior to those instruments already in use—in fact, that reason 
deters it from general adoption in England? 

Thirdly, he adheres to his condemnation of the needle instrument. 
He says, “ With this instrument alone it is impossible to call 
different stations, unless the eye of the clerk at each station is con- 
stantly on the needle; it has no sound, and therefore no call but a 
visual one ;” and also that the Hughes “has not half the compli- 
cation, and can be constructed for less than half the cost of the 
needle.” Now, these two statements, with others he has made 
respecting the accuracy and other qualities of the needle instrument, 
offer such indubitable evidence of his ignorance of the construction 
and working of this system, that to attempt to argue with him on 
this point would be quite unserviceable. I will simply say that the 
needle instrument retains its ground on its own intrinsic merits— 
that it emits a sound as clear and distinct as any that emanates 
from the Morse or Hughes. That while the Hughes costs £35, it 
costsonly £12—one-third less,"and not twice as great! That it does 
not pretend to be as valuable as the recording instruments for direct 
circuits, and that it is only valuable where several instruments are 
required to be kept in communication with each other. That when 
the Hughes is dead and forgotten, the needle instrument will con- 
tinue to lend its valuable aid to the system of instantaneous com- 
munication, until some grander invention shall subvert the telegraph, 
and condemn it to be a thing of the past. 

Fourthly, he adheres to his estimate of the number of currents 
required to work the different instruments under discussion. It was 
shown that the average number of currents required to send the 
alphabet was 3,4, and that in ordinary telegraphing it did not ex- 
ceed 2}. Speaking of currents, this is strictly correct, and no 
attempt was made to refute it; but a new question was introduced— 
viz., that of dime; and Mr. Hyde has shown that, taking a dot as a 
unit of time, it requires two dots to make a dash, and two dots to make 
aspace; and, therefore, presuming this unit of time to be equal to 
one current, the average number of currents required to telegraph 
by the Morse alphabet is six for each letter. Granting that it is so, 
how does this apply to the Hughes? The sending arm of the 
Hughes instrument in every revolution it makes sweeps around the 
whole alphabet, which, with the blank and stop signals, makes 
twenty-eight symbols to be passed over in each revolution. Now, if 
every letter represents the unit of time, as the dot does in the 
Morse, it follows that, in telegraphing by the Hughes instrument, 
it requires twenty-eight currents to make each letter; but as it very 
frequently happens in sending words that consecutive letters of the 
alphabet follow each other, so that two and sometimes three letters 
can be sent by one revolution of the arm, this number can bear re- 
duction. Now, take the word “America,” suggested by “ Magnet.” 
Mr. Hyde says—the dot being the representative of the unit of time, 
and therefore equalling one current—it requires thirty-five currents 
to send it on the Morse instrument. Now, how many currents are 
required to send it on the Hughes? One hundred and forty. 140!!! 
Comment is needless ! 

Fifthly, he adheres to the superior accuracy of the Hughes, repu- 
diates the correctness of existing instruments, and discredits the 
facts given in the previous letter. The ultimate accuracy of the 
Hughes can only be determined by practical experience; but I can 
say this, and all those who have witnessed the performance of this 
instrument will corroborate my statement, that I have never seen 
the instrument worked without several cases occurring of errors and 
misplacement of letters. There were more instances of error at the 
Society of Arts than the solitary one named by your correspondent. 
With regard to the correctness of existing instruments, I would 
refer him to the columns of the Times, and in particular to that 
occasion when six columns of that paper (Bright’s speech) were tele- 
graphed from Manchester without a single noticeable error. What 
can be more conclusive than this? He discredits the fact that 
errors only average 1 per cent. of the m s. I find since, that 
this is beyond the mark, and that the actyal averageis ‘5, or there- 
abouts—a result which it would be impossible to attain with the 








Hughes, 


Sixthly, he ignores the rate of sending on the recording instru- 
ments. will simply instance two cases. The above speech of 
Bright was telegraphed at the rate of twenty-nine words per 
minute. A gentleman in connection with one of our telegraph 
companies, whose word cannot be doubted, informed me that on one 
occasion 235 messages were sent on two printing circuits (Bains’) in 
sixty mir ates, giving a total of 4,236 words, which would average 
about thirty-five words per minute. My own experience tells me 
that this, although rare, is by no means improbable. 

Lastly, he is prepared to back his instrument against all comers, 
I regret that Iam unable to meet his challenge. I have not the 
authority to do so, or 1 would with pleasure. He may yet, however 
have that opportunity ; and 1 ain ready to lay any odds against his 
instrument in favour of the existing Tecording ones. He has had 
one chance between London and Liverpool, with what result we 
have yet to learn. I only hope that, should his challenge be 
accepted, and the event come off, like John Gilpin’s anticipated 
ride to town— 7 

“* May I be there to see.” 


There are some other points which I have not enumerated, but 
which I think deserve some notice from me. 

Mr. Hyde says, ‘The Morse recorder has nearly as much ma- 
chinery about it as the Hughes instrument.” Granted; but the 
Morse machinery is a simple piece of clockwork, employed in draw- 
ing the paper over the style to receive its impressions, and is un- 
atiected by the wearing of pivots and other accidents which would 
entirely destroy the efficacy of the Hughes instrument—an instru- 
ment whose correct action solely depends upon the synchronous and 
perfect action of all its parts. , 

My opponent sneers at a “flesh-and-bones clock,” and scoffs at 
the idea of a human being being a more correct measurer of time 
than a piece of machinery. Why, Sir, the most perfect piece of 
machinery ever invented for the correct measurement of time into 
various lengths and spaces, by a wise Creator, is the human mind. 
A true musical ear wil! divide time into a series of long and short 
tones and spaces impossible to be rivalled by the nicest chronometer 
and most delicate micrometer. Mario or Grisi in singing to a rap- 
tured audience the sweet tunes of Mozart or Rossini; my little child, 
ten years old, in playing “Yankee Doodle” on her schoolroom 

yiano ; one of your dirty little news-boys in whistling “ Pop Goes the 
Veasel,” to the horror of your chief compositor, is a flesh-and-bones 
clock, rivalling, in the correct measurement of time, the nicest jin- 
strument devised by man. And what is the sending of the Morse 
alphabet but the same operation ? Clerks send by ear their “ dum-di 
dum-di di-di-di dum,” as a drummer sounds his “ rap-atap-tap,” 
or a Frenchman sings the “ Marseillaise Hymn.” 

There is no difficulty whatever in devising a piece of machinery, 
like the sending board of Hughes’ instrument, which, on the de- 
pression of a key, would transmit the Morse alphabet, as Hughes 
at present sends his own—ay, and do so with a rapidity which 
his instrument could never attain; but experience has shown that a 
* tlesh-and-bones clock” is everything that could be desired, both as 
to accuracy and rapidity. 

There is no letter in the Morse alphabet, as used in Europe, repre- 
sented by two dots, a space, and a dot. Mr. Hyde, before he at- 
tempts to point out defects in our system, should learn what that 
system is. They may have such letters in America, but we have 
none such in Europe. Our letters are all formed by dots and lines. 
If a contact fail, we only lose one element of a letter, whose length is 
at once shown by the space vacant on the paper, and, therefore, can 
at once be replaced; but if a contact fail with the Hughes instru- 
ment, a whole letter is lost, and the word must be repeated. Mr. 
Hyde assumes that by the failure of a contact a line is converted 
into one or two dots, and, therefore, that one letter can be converted 
into another. I will not say that such a thing is impossible, because 
some exterior cause on the line may effect such an occurrence ; 
but I will say that such a thing cannot by any possibility be pro- 
duced upon the present Morse machine by any defect in the instru- 
ment itself; and, therefore, the cause that would produce such an 
etiect on the Morse would equally endanger the Hughes. 

Mr. Hyde insinuates that we ignore the improvements of the age, 
and that we adhere to ancient institutions. I deny it. Let any one 
introduce a real bona fide improvement, and it is at once adopted. 
M. Ruhmkorff sold Theiler’s patent. Menilleron’s, and Siemens’, and 
Katski’s instruments are extensively employed, &c., &e. But 
Hughes’ has not been adopted. Why? It isnot such an improve- 
ment as to justify its adoption to the exclusion of the existing 
system. 

Mr. Hyde compliments himself upon having silenced every “ pop~ 
gun ” fired by me. I can only tell him that if he wishes to breach 
the walls of the fortress in which I take my defence, he must pro- 
vide himself with heavier ordnance than the mild peas that have 
been so feebly blown, with such a very loud noise, in his late 
assaults. NEEDLE. 

London, 23rd May, 1859. 


Str,—Having carefully perused Mr. Hyde's paper, read before the 
Society of Arts, and the attack upon that gentleman and the Hughes 
instrument by ‘‘ Double-Needle, Morse, and Co.,” I must confess, as 
an Englishman, I regret that so ungentlemanly a tone has been 
adopted towards a stranger. ‘The American, however, has gained 
an advantageous position by his calm yet caustic rejoinder, 

His arguments appear to me unanswerable, as far as air or land 
lines are concerned. He most assuredly puts the Morse code and 
system hors de combat, as compared with the Hughes type-printer, 
in point of accuracy, Which is, in reality, the main point in tele- 
graphing. : 

It must be borne in mind, however, that Mr. Hyde’s experience 
and arguments are based upon the Morse instrument as used in 
America, while his opponents claim vast improvements made upon 
that system by our electricians. 

This point seems to have been carefully avoided by Mr. Hyde, and 
is too important to the formation of right conclusions to be left out of 
the account in a controversy in which a question of so much magni- 
tude is thus being brought prominently before the public. | 

The subject is a scientific one, and should be treated without the 
slightest reference to nationality ; and I hope my countrymen will in 
future meet their opponent in a manner at least not less fair and 
courteous than that displayed by him. ; 

His arguments ought to be fairly refuted, or else candidly admitted. 
There are some questions with reference to submarine working which 
I find it necessary to be answered before I can be convinced of the 
superiority of the Hughes system for long cables. This point, 
however, I shall reserve until I see how this is received and 
answered. ATLANTIC CABLE. 

London, May 26, 1859. 


Norturteer Docks. — A public meeting of the inhabitants of 
Gravesend has been held to give the directors of the Northfleet 
Docks an opportunity of explaining the nature of their undertaking. 
The meeting approved of the work and promised its support. It was 
stated that the saving on coals landed at these docks would not be 
less than 3s. a ton. 

Use or CARBON For DustivG Moutps For CAstinG METALS.— 
In the February number of the “Journal of the Franklin Institute, 
is a notice of a recent English patent for the dusting or coating the 
inside of sand moulds for iron castings, with pulverised carbon 
which is free from bituminous matter. This may possibly be new m 
old England, and doubtless is considered by the worthy officials of 
the circumlocution office as requiring special protection ; the process 
is, however, quite an old one in the United States, and is here so 
universally known that it will not be possible to find a furnace or 
foundry in the country where pulverised charcoal or anthracite 1s 
not used or has not been in use. I believe that in some foundries 
a chemical compound is now used, one of the principal components 

‘orrespondence 





of which is probably carbon.—C: of American 
Tis 
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Grants of Provisional Protection for Six Months. 


anes . . “ ts 
Wiuutam Epwarp Newton, Chancery-lane, London, Improvement: 
= cricket bats.”—A communication from Michael Doherty, Boston, U.S. 


— Petition recorded 1st April, 1859. : 
884. ‘eau EDWARD Newvom, Chancery-lane, London, = ae array se 
in telegraphing and in telegraphic apparatus. —A ommmmantes ion from 
A. Wilson, New York, U.S,—Vetition recorded 8th April, 1859. seiiieiaiia 
902. WILLIAM Boauer, Manchester, Lancashire, easyer = —e 
the manufacture of soap.”—Partly » communication from Allan Hay, Ne 
York, U.S.— Petition re corded 11th April, 185 ' 5 det. Steed, bene 

976. WintiaM Epwarp ©=DGE, Wellington-stree jou Rew yo J om, 
“An improved safety apparatus for clearing off condense steam re - 
steam engixes.”—A communication from Augustin Morel, Roubaix, France. 
— Petition recorded 18th April, 1859. x 5 i im . 

WILLIAM GosLING, Wellington-street, Woolwich, Kent, “ Improving 
rife cannon and projectiles.” —Petition recorded 19th April, 1859. ; 
¢v8. JAMES APPERLY and WILLIAM CLISSOLD, Dudbridge, Gloucestershire, 
“Jmproved apparatus for oiling wool. —Petition recorded 20th April, 1859. 

1044. WILLIAM MACKENZIE, Glasgow, Lanarkshire, N.B., ‘‘ An improv ed 
method of printing impressions upon an enlarged or reduced scale, either 
from engraved plates, mig blocks, drawings, or other suriaces. 
—Petition recorded 26th April, 1859. - - : 

an dean Stuart and WiLLiaM Sruart, Musselburgh, Mid-Lothian, N.B., 
« Improvements in machinery or apparatus for manufacturing nets for 
fishing, and for other purposes.” —/etition recorded 27th April, 1859. < 

3065. CHARLES RanpotPH and JouN ELDER, Glasgow, Lanarkshire, N.B., 
“‘ Improvements in steam engines 

1067, Ropert HarxineTon, Colonnade, 
“Improvements in umbrellas and parasols. ; ne i 

1069. NATHANIEL Joun Howmes, Glasgow, Lanarkshire, N.B., Jmprove- 
ments in electric telegraphs and apparatus connected therewith. 

1070. Evesneé Larpesois, Brussels, Belgium, « Improvements in the manu- 
facture of pulp for paper, pasteboard, and other like articles.” —A commu- 
nication from Bonnet Frederic Brunel. Brusse!s. me _ 

1071. Tuomas CLARKE, Hackney, Middlesex, * Improvements in sheaves or 
pulleys for paying-out and hanling in ropes, chains, and cables, for com- 
municatimg motion to machinery, and for other useful purposes.” 

1073. WILLIAM ALoNzo THOMPSON, Cecil-street, Strand, London, and WESTON 
GREEN, Thames Picton, Surrey, “‘ Improvements in apparatus | for apply- 
ing liquids to the throat and air passages for medical purposes.” —Petitions 

recorded 28% April, 1859. ; 

1076. Wuztam Corpett and WILLIAM CARMONT, Clayton, near Manchester, 
Lanesshire, ‘‘ Certain improvements in the construction and arrangement 
of furnaces employed in the manufacture of iron and steel, and for other 
mi y ses.” 

oft dauk Gamanenen WeLcH, Manchester, Lancashire, “« Improvements 
in sizeing or dressing yarns or threads for weaving. 

1079. Ev¢ar ANDREW Portevs, Warwick-square, Paternoster-row, London, 
and WILLIAM Henry Burke, Cannon-street West, London, ‘ Improve- 
ments in printing and other presses.” ; ue 

1081. Tuomas Smirn, Bredfield, Suffolk, “ Improvements in cultivating 
implements.” — Petitions recorded 29th April, 1859. ¥ 

1083. Josera Toussaint, Welbeck-street, Cavendish-square, London, A 
new process of modelling and moulding for galvano- plastic. ; : 

1084, JoHN DARLINGTON, Cannon-street, London, ** Improvements in zine 

ces.” 

By nny FRANCIS, Wrexham, Denbighshire, “ Improved apparatus 
applicable ¢o the treatment of tea and other useful purpose 

1086, James Morison, sen., and JAMES Morison, jun., Paisley, Renfrew- 
shie, N.B., ‘‘ Improvements in looms and in apparatus connected there- 

ath? 


and boilers. 
Albany-road, Camberwell, Surrey, 


” 


1087. Witt1am Ciarx, Chancery-lane, London, “* Improvements in venti- 
lating or supplying air to diving-bells and divers, and in holding commu- 
nication therewith from above.”—A communication from Frangois Aquilas 
Laurent, Paris. 5 

1089. Joseru BuLL, Port-street, Manchester, Lancashire, “‘ Improve 
in apparatus used for securing bales of cotton and other substances,” } 

1090. CuARLES HANSON GREVILLE WILLIAMS, Regent-square, Gray’s-inn- 
road, London, ‘‘ Improvements in the manufacture of colouring matters, 
and in applying the same for dyeing and printing fabrics and materials,” 

1091. Joseru SovuquieRE, Boulevart St. Martin, Pa “A new or improved 
process for distilling coal.” —/etitions recorded 30th April, 1859. 

1092. Tuomas Hatt ARRowsMITH, Bolton, Lancashire, ‘* Improvements in 
carding engines.” see 

1093, ANGE JUMELAIS, Paris, “‘ An apparatus yielding illimited power, ‘ so- 
calied French movement.’” 

1094. JAMES Fereuson, Kilmarnock, Ayrshire, N.B., and JAMES M‘GAveEny, 
Glasgow, Lanarkshire, N.B., ‘‘ Improvements in fasteners for shutters 
and for similar uses.” 

1095. WiLLIAM Bay.iss, Monmore-green, Wolverhampton, Staffordshire, 
“ Improvements in the manufacture of iron hurdles and fencing.” 

1096. RicHARD ARCHIBALD BroomaN, Fleet-street, London, “‘ Improvements 
in, and in connection with, electro-magnetic engines.”—A communication 
from Alexandre Paul Marie Darlu, Paris. 

1007. Joun Basrorp, Brick-yard, Oundle, Northamptonshire, ‘‘ An improve- 
ment in the apparatus used when expressing clay or brick earth through 

ies.” 


ments 
. 








1098. James Cuitps, Windsor House, Putney, Surrey, “ Improvements in 
the manufacture of night-light cases.” 

1099. WitLiam Gossage, Widnes, Lancashire, ‘‘ Improvements in the manu- 
facture and useful application of certain alkaline silicates, and in the 
production of liquor silicis, or liquid flint.” 

1100. Danie, Moorz, Brooklyn, New York, U.S., ‘Improvements in ma- 
chinery for rubbing or dressing types.” 

1101. Wittiam Gossace, Widnes, Lancashire, ‘“‘ Improvements in the manu- 
facture of caustic soda and carbonate of soda, from certain alkaline liquors 
and salts.” 

1102. Cuartes Nutraut, Rochdale, Lancashire, ‘‘ Improvements in ma- 
chinery or apparatus for grinding wire cards.” 

1103. FrepeRIcK WILLIAM EMERSON, Fenchurch-street, London, ‘‘ Improve- 
ments in treating ores to obtain a new metallic substance and its salts, 
and in the application of such matters, and also certain products of 
tungsten in dyeing, printing, and painting.”—Petitions recorded 2nd May, 
185y. 

1104. ABRAHAM GABAY FRANKLIN, South-street, Finsbury, London, “ Im- 
provements in the manufacture of crayons,”—A communication from 
M. Gottliel Wilhelm Sussner, Nuremberg, Bavaria. 

1105. Witttam Jounson, Lincoln’s-inn-fields, London, ‘ Improvements in 
the manufacture or production of mineral oil and grease.”—A communica- 
tion from Frangois Schtitze, Hemisem, near Anvers, Belgium. 

1107, WitLiAM CLARK, Chancery-lane, London, “‘ Improvements in obtaining 
or extracting quinine and the principal organic alkalies.”—A communi- 
cation from Lalonel de Sourdeval, Rue Bergére, Paris. 

1109. WinLiAM SELLERS, Philadelphia, Pennsylvania, U.S., ‘‘ Improved 
machinery for making screw bolts and nuts.” 

1112. Henry Cuapman, Battlebarrow, Appleby, Westmoreland, ‘“‘ An im- 
proved wilitary-camp cooking apparatus.” 

1113. Henry Cuapman, Battlebarrow, Appleby, Westmoreland, ‘‘ Improve- 
ments in the construction of kettles.’ 

1114. Epwarp WarkIN ScaLk, Merthyr Tydfil, Glamorganshire, “ Improve- 
ments in railway signals.” 

1115. Ropert Musuet, Coleford, Gloucestershire, ‘An improvement in the 
manufacture of cast steel.” —Petitions recorded 3rd May, 1859. 

1116. Wituiam Hou.anp Kineston, Bandon, Cork, Ireland, ‘‘ Improved 
means of communication between the passengers and guards, and guards 
and engine-drivers of railway trains.” 

1117. CuarLes Freperic Vasseror, Essex-street, Strand, London, “ An im- 
proved form of tuyere for blast furnaces.” —A communication from Francois 
Charles Bierlein, Lingolshein (Bas Rhin), France. 

1118. Josep ApoLPuus, Serle-street, Strand, London, ‘‘ An improvement 
in locks, bolts, and latches.” 

1119. Wittiam Epwarp Newton, Chancery-lane, London, “ Improyements 
. - /.- cn, communication from Samuel Pierce, Troy, New 

ork, U.S. 

1120. Jacon GrogueGAN WILLANS, Clarence-place, Belfast, ‘‘ Improvements 
in utilising bog stuff or peat, when applied for treating metals and 
certain mineral and alkaline substances.” 

1121. Joun Cuarues Witsoy, Langley-place, Victoria-park, Manchester, 
Lancashire, ‘‘ Improvements in machinery for cleaning cotton.” —Petilions 
recoried 4th May, 1859. 

1122. Henry Turner, Park-street, Mile-end, London, “ Improvements in 
steam engines and apparatus connected therewith.” 

1123. Josera Fe.ix ALLENDER and Danigt Rowuey, Brierley-hill, Stafford- 
shire, ‘‘ Improvements in shears for cutting boiler plates and sheets, and 
for other like purposes.” 

1124. Joun ScuouFizip and WinttiamM Cupworti, Milnrow, near Rochdale, 
Lancashire, “ Certain improvements in machinery or apparatus for spin- 
hing cotton and other fibrous materials.” 

1126. Henry CuapMan, Battlebarrow, Appleby, Westmoreland, “ Improved 
means or appliances for protecting ships against injury from shots, shells, 
or other warlike projectiles.” 

1126. Henry CHAPMAN, Battlebarrow, Appleby, Westmoreland, ‘‘ Improve- 
Ments in the construction of fortifications.” 

1127. Wituiam ForsergiLt Bato and Eveexr Moritz Baur, Salford, near 
Manchester, I hire, “‘ Improvements in drills for recessing, cutting 
slots, keyways, and cotter holes.” 

1429, Wim Ciark, Chancery-lane, London, “Improvements in seed 




















depositors or drills."—A communication from Louis Achille Pruneau, 
Paris. 

1130. ANDREW Knox, Victoria-cottages, Hertford-road, Kingsland, London, 
** Improvements in gas lators.”” 

1131. Henry Reynoups, Denmark-hill, Surrey, “Improvements in refining 
sugar and other saccharine substances.” 

1132. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, “ Improvements 
in cannon and other fire-arms, and in projectiles, wads, and cartridges to 
be used therewith.”—A communication from John Webster Cochran, New 
York, U.S. 

1133. Henry FLetcuer, Southampt Chancery-lane, London, “ A 
machine for scutching and carding tow, oakum, or waste cordage.”—A 
communication from Frederick Maigron (St. Louis Ward), near Marseilles, 
France. 

1134. WitttamM Epwarp Newton, Chancery-lane, London, “ An improved 
steam gauge.”—A communication from Anthoine Ernest Dupas, New 
Orleans, U.S. 

1135. Wittiam EpwarpD Newton, Chancery-lane, London, “ Certain im- 
provements in fish-hooks,”"—A communication from Theodore Frederic 
Weil, New Orleans, U.S. 

1136. Joun Hexry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in pianofortes."—A communication from George Vogt, Philadelphia, 
Pennsylvania, U.S.—Petitions recorded 5th May, 1859. 

1137. WILLIAM KELLINGLEY, Mason-street, New-cross, Surrey, “ Improve- 
ments in the mode of lubricating the journals of the axles of locomotive 
engines of carriages and machinery.” 

1138. FREDERICK ANGERSTEIN, Kennington, Surrey, Rosert Curae, Islington, 
London, and Groreér TuorRRINGTON, Egham, Surrey, ‘‘ Improvements in 
apparatus for obtaining motive power.” 

1139. Freperic WitLiam Hart, Horncastle, Lincolnshire, ‘‘ Improvements 
in photographic apparatus,” 

1140. Samus. Wrieut, Sudbury, Suffolk, “‘An improved gas governor or 
regulator.” 

1141. James Dixon, jun., Blackburn, Lancashire, “‘ Improvements in ma- 
chinery or apparatus for staining paper.” 

1143, WiLt1AM Suakspere Bootn, Birmingham, Warwickshire, “‘ A new or 
improved washing machine.” 

1144. Joun Freaxson, Birmingham, Warwickshire, ‘‘ New or improved 
fastenings for wearing apparel, and for such other purposes as the same are 
or may be applicable to.” 

1145. GrorGE TomMLinson BousriELD, Loughborough-park, Brixton, Surrey, 
“ Improvements in apparatus for grinding grain and other substances,’"’"— 
A communication from Pierre Etienne Brisson, Orleans, France.— Petitions 
recorded 6th May, 1859. 

1146, JULIEN Compr, Rue du Champ de Mars, Paris, ‘‘ An improved planto- 
forme or apparatus for measuring the hoofs of horses for the purpose of 
forming their shoes.” 

1147. JoserH Bray and JAMEes WILLIAM Harrison, Staley Bridge, Lancashire, 
‘Improvements in machinery or apparatus for spinning fibrous materials.” 

1148. ApAM CARLISLE BAMLETT, Middleton Tyas, Yorkshire, ‘ Improve- 
ments in reaping machines, part of which improvements is applicable to 
other agricultural implements,” 

1149, MicuakL Henry, Fleet-street, London, “ Improvements in the manu- 
facture and construction of locks and fastenings.”—A ication 
from Joseph Napoleon Rebour, Paris. 

1150. Rosert Musuet, Coleford, Gloucestershire, 
puddling iron and steel.” 

1151. Rosext Musuet, Coleford, Gloucestershire, ‘‘ Improvements in the 
manufacture of iron” 

1152. CuaRLEs Frost, Sun Tavern-fields, St. George’s-in-the-East, London, 
** Improvements in the construction of electric telegraph cables,” 

1153. Richard PxarsaLL, Smethwick, Staffordshire, ‘* Improvements in the 
manufacture of glass-shades.” 

1154. WitLiam Epwarp Geper, Wellington-street South, Strand, London, 
“Improvements in the manufacture of steel."—A communication from 
Claude Joseph Perinel, Fourvoiry, L’Isére, France. 

1155. Rictarp Duepate Kay, Accrington, Lancashire, “‘ Improvements in 
the preparation of certain colouring matters.”—A communication from 
Dollfus Mieg and Co., Mullhouse, France. 

1156. WALTER JEFFERY, Eastgate-street, Gloucester, “* Rendering more con- 
venient out-door manipulations in photography by means of an improved 
portable photographic tent and tent camera.”— Petitions recorded 7th May, 
1859. 
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“Improvements in 


1157. Joun Ramsportom, Crawshaw Booth, near Rawtenstall, Lancashire, 
** Certain improvements in machinery for printing fabrics.” 

1159, CLEMENT AUGUSTE HONORE Marcoux, Rue de Ruisseau, Montmartre, 
near Paris, ‘‘ A new impelling mover by the pressure of water.” 

1163. ALEXANDER Morton, Morton place, Kilmarnock, Ayrshire, N.B., “ Im- 
provements in means or apparatus employed in the weaving of figured 
fabrics.” 

1165. THoMAS GREEN, jun., Old Broad-street, London, “ Improvements in 
apparatus applicable to steam-boilers, to obtain greater security against 
explosion.” —/etitions recorded 9th May, 1859. 

1167. WitttamM Frost Nutuaut, North Lodge, Kilburn, Middlesex, “‘ Im- 
provements in ordnance and fire-arms, and in projectiles to be used there- 
with.” 

1169, WILLIAMjWILKINSON and CuARLES WuitLty, Manchester, Lancashire, 
“Improvements in buttons and fastenings for garments, harness, and 
other similar purposes, and in the method of securing the same,” 

1171. Joun Nokman, Glasgow, Lanarkshire, N.B., “Improvements in 
furnaces.” 

1173. GrorGe Bet, Wandsworth, Surrey, “ Improvements in matches or 
fusees.” 

75, WEDDERSPOON KEILLER, Perth, “ Improvements in cartridges for guns 








or small fire-arms. 

1177. JouN ABsTERDAM, New York, U.S., “ Improvements in impregnating 
illuminating gas with hydro-carbon vapour.” — /’etitions recorded loth May, 
1859. 

1179. ALEXANDRE MANBRE, Rathbone-place, Oxford-street, London, ‘‘ The 
manufacture of a colouring matter for colouring spirits, beers, vinegar, 
and other liquids, from sugar produced from rice, maize, carrots, maple, 
ananas, pompions, chesnuts, mangel-wurtzel, sorgho, turnips, and 
Jerusalem artichokes.” 

1181. Joze Luis, Welbeck-street, Cavendish-square, London, “ An improved 
burling and napping hine.”—A ication from J. B. Duval, Rue 
Mogador, Paris. 

1183. MicuaEL Henry, Fleet-street, London, “A mode of protecting the 
mariner’s compass against local attraction.”—A communication from 
Samuel C. Bishop, New York, U.S. 

1185. WiLLiAM Spence, Chancery-lane, London, “ Improvements in knap- 
sacks and other military equi ts."—A ¢ ication from John 
Rider, New York, U.S. 

1187. James LeapseTrer, Leeds, Yorkshire, and James Ruopes, Armley, 
near Leeds, Yorkshire, *“* Improvements in pumps.”—J’efitions recorded 
llth May, 1859. 











Patents on which the Stamp Duty of £50 has been Paid. 

1239. Tuomas HERBERT and EpwarkD WHITAKER, Nottingham. — Dated 23rd 
May, 1856. 

1291. Rosert Jonson, Wordsley, Staffordshire —Dated 31st May, 1856. 

1178. Grorer Carter, Mottingham, Kent.—Dated 17th May, 1356. 

1194. ALFRED Vincent Newton, Chancery-lane, London.—A communication 
from Rousseau, Brothers, and Paul Morin, Paris. —Dated 20th May, 1856. 

1297. Henry Cartwrient, Dean, Broseley, Shropshire.—Dated 2nd June, 
1856. 

1180. JeREMIAH Brown, Kingswinford, Staffordshire.—Dated 19th May, 1856. 

1187. WintiAM MaveuaM, Itield-terrace, Surrey.—Dated 20th May, 1856. 

1219. Joun Cuarues Pearce, Bowling Ironworks, near Bradford, Yorkshire. 
—Dated 22nd May, 1856. 

1226. Rosert BEeut, Glassford-street, Glasgow, Lanarkshire, N.B.—Dated 
22nd May, 1856, 

1315. Epwix Herwoon, Sutton-cross-hills, Leeds, Yorkshire, and Tuomas 
OapeEN Dixon, Steeton, near Keighley, Yorkshire.—Dated 3rd June, 1856. 

1250. BenJaMIN NADAULT DE Burron, South-street, Finsbury, London,— 
Dated 26th May, 1856. 

1267. WittiaM Epwayd Newton, Chancery-lane, London.—A communica- 
tion.—Dated 27th May, 1856. 


Notices to Proceed. 

92. WiLu1AM OLIVER, Shadwell, London, “ Improvements in boats and in 
the mode of propelling them.” — Petition recorded 12th January, 1859. 

106. WittiAM Benyerts, Tuckingmill, Cornwall, “Improvements in 
mechanism used for preventing accidents when raising or lowering skips, 
baskets, or apparatus, particularly applicable to mines.” 

110. Joun PicksL&y and Revsen Sims, Bedford Foundry, Leigh, Lancashire, 
** Improvements in lawn mowing machines.” 

120. Joszen Barrans, Caledonian-terrace, Queen's-road, Peckham, Surrey, 
“‘Improvements in traction and portable steam engines.”— Petitions re- 
corded 13th January, 1859. 

122. Samurt Hout, Manchester, Lancashire, ‘A new and improved manu- 
facture of woven silk fabrics.” 

125. WiLLiaM Davis, Ann-street, Globe-fields, Mile-end, London, “ Im- 
provements in sluice valves.”—Petitions recorded 14th January, 1859. 

128, Josep Ecciks, Blackburn, Lancashire, “ Improvements in the manu- 
facture of articles from clay earths for building purposes, as substitutes 
for such articles as are usually formed of stone and other materials.” 

130. Potynice Aveuste Vierre, Faubourg de Shaerbeck, near Brussels, 
Belgium, ‘‘Certain inks, applicable for engraving and lithographic 
purposes.” —Petitions recorded 15th January, 1859. 

143. Roeer Groner SavTer, Alphington, Devonshire, ‘‘ Improvements in 
apparatuses for collecting or picking up letters, papers, and other articles 
requiring to be stamped or printed,” 


















hi. 


145. Rosert Musuet, Coleford, Gl Se in the 
manufacture of cast steel.”— Petitions recorded 17th Janua ry, 1859. 

- —s 1s, Mga tage Covendich-equane, London, “ A new machine 

or putting-on, equalising, and drying the colours on paper for hangi 
bookbinding, boarding, and fancy paper, of every dene ption,”"—A om 
munication from J. P. Faure, Paris, 

149. George Hamu.ton, Liverpool, Lancashire, “ Improvements in treating 
rosin and resinous substances to obtain products therefrom, and in treat- 
ing the products obtained from rosin and resinous substances.” 

150. Henry Gauton, Joseph HENRY Bean, and SAMUEL LUMB, Leeds, York- 
shire, ‘‘ Improvements in machinery for slotting, morticing, tenoning, 
and cutting wood, iron, and other substances.” ¥ 

151. CHarLes Dickson ARcuBALD, Rusland Hall, Lancashire, “ Generating 
foree.”—A communication from Henry Munro Paine, Worcester, Mass 

156. WitutaM Trorrer, South Acomb, Northumberland, “ Improvements 
in reaping machines,”— Petitions recorded 18th January, 1859. 

162. Epwakp Tuomas Hvenes, Chancery-lane, London, “ Improvements in 
machinery or apparatus for measuring and sorting silk and other textile 
materials.”—A communication from Jules Veyrni, Lyons, France. 

163. James WuirgeukaD, Halifax, Yorkshire, * Improvements in the means 
or machinery for the manufacture of ‘ purled’ wire.” 

164. EBexezer STEVENS, Patriot-row, Cambridge road, Middlesex, “ An im- 
proved cooking utensil,” 

163. Joun Henry Jonson, Lincoln’s-inn-fields, London, “ Improvements 
in apparatus for making cigarets.”"—A communication from Jacques Louis 
Lemaire Daimé, Paris. 

169. WILLIAM CLARK, Chancery-lane, London, “ Certain improvements in 
boots and shoes, and in the machinery, apparatus, and means employed 
in such manufacture.” i from Charles Jules Pierre 





—A communication 

am, Boulevard St. Martin, Paris.—Petitions recorded 19th January, 
859. . 

173. WitttaM Woore, Gloucester, “Improvements in implements for 
ploughing, tilling, and paring land.” 

181. Josiaun LatTimerk Cuark, Haverstock-hill, Hampstead, Middlesex, and 
JoHN Mutrutap, Gloucester-road, Regent’s-park, London, “ Improve- 
ments in electric telegraphs, and in the apparatus used in working the 
same.” —Petitions recorded 2th January, 1859. 

190. CuakLes O'Hara, Upper Seymour-street, Hyde-park, London, “ Im- 
provements in propellers for propelling steamboats, ships, and vessels,”’ 
192. ALFRED Davenrort, Birmingham, Warwickshire, ‘‘An improved 
regulating burner for gas."—A communication from Henry W ward, 

New York, U.S. 

193. James CuiLps, Windsor House, Windsor-road, Putney, Surrey, “ An 
improvement in applying heat in the manufacture of artificial gums and 
teeth, and other articles composed of india-rubber or gutta-percha com- 
bined with sulphur.” 

197. JAMES Newman, Birmingham, Warwickshire, ‘“‘Improvements in the 
manutacture of chains.”—/etitions recorded 2lst January, 1859. 

203. Epwakp Dorskrt, Old Broad-street, London, and Joun BRNNINGTON 
Biytux, Minerva-place, New-cross, Kent, “Improvements in the dis- 
tillation of oil from coal tar, and in apparatus for preserving timber 
therewith.” 

208, Rictaxp Barter, St. Ann's-hill, Blarney, Cork, Ireland, “ Improve- 
ments in heating and ventilating buildings, and in apparatus connected 
therewith.” — Petitions recorded 22nd January, 1859. 

223. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for cutting and shaping wood.”—A communi- 
cation from Peter H. Niles, Boston, U.S.—J/’etition recorded 25th January, 
1859. 

252. Gror@k FRaNcis Brapsury, Oldham, Lancashire, and Joseru JACKSON 
Kiné, Glasgow, Lanarkshire, N.B., “‘ Improvements in certain apparatus 
applicable to sewing machines.”—Petition recorded 27th January, 1859. 

258. CHARLES EDWaAkbDs AMos, Grove, Southwark, Surrey, and JOHN FRaNcIs, 
Bangor, North Wales, “‘ Improvements in water-pressure engines, and 
their application to pumping machinery.”—Petition recorded 23th January, 
1659, 

278. Joun Peter Boorn, Cork, Ireland, “‘ Improvements in ventilating ships,” 
— Petition recorded 31st January, 1359, 

295. WittiaM Epwarp Newton, Chancery-lane, London, ‘‘ An improved 
blowing i c ication from Antoine Louis Hyacinthe 
Fiefnet de Sauville, Paris.— Petition recorded lst February, 1859. 

312. SamugL Dopson Davison, Leith, Mid-Lothian, N.B., “ lmprovements 
in locomotive steam engines.”— Petition recorded 3rd February, 1859. 

314. Makk Sairn, Keywood, Lancashire, “ Certain improvements in looms 

for weaving.” —/’etution recorded 4th Fevruary, 1859. 

509. ALEXANDER Rew and Ricnarp Tones, M hester, | hire, ‘* Cer- 
tain improvements in weaving, and in the maciiinery employed therein.” 
—Petitwn recorded 25th February, 1859. 

724. Joun TaLBot PirMan, Gracechurch-street, London, ‘“ Improvements 
in springs for railroad cars, and for other purposes.”—A communication 
from John I. Fields, Brooklyn, New York, U.S. 

725. Epwarb Maynarb, Washington, Columbia, U.S., ‘ Improving breech- 
loading fire-arms.”—etitions recorded 22nd March, 1859. 

868. Rope? WARDELL, Stanwick, Yorkshire, and Henry KEARSLEY, Ripon, 
yea “Improvements in reaping machines.”"—Petition recorded Ttic- 
Apri, 1359. 

875. JouNn BinDLEY and Josern Lester Hinks, Birmingham, Warwickshire, 
‘‘Improvements in rotary steam engines and pumps, a portion of which 
improvements may also be applied to the bearings of shafts or axles and 
other rotating bodies.” 

877. MaTrukw Wuke.pon, Liverpool-road, Burslem, Staffordshire, *“‘ An 
improvement in looking-glasses and mirrors.” 

884. WiLLiAM Eowakp Newton, Chancery-lane, London, “ Improvements 
in telegraphing and in telegraphic apparatus."—A communication from 
A. Wilson, New York, U.S. 

885. Exias Kopison Hancock, Norfolk-street, Strand, London, ‘ Improve- 
ments in steam and other motive power engines.”—Vetitions recorded 8th 
April, 1859. 

899. RUDOLPH WAPPENSTEIN, Manchester, I hire, “ Impr nts in 
cop tubes, and in machinery or apparatus for placing the same on the 
spindles used for spinning and doubling fibrous materials.”—/etition re- 
corded Lith April, 1859. 

948. Joun Cuapman, Wolverhampton, Staffordshire, “‘ An improvement or 
improvements in the manufacture of angle iron.” Petition recorded léth 
April, 1859. 

962. Henxy Hussey Vivian, Swansea, Glamorganshire, “ Improvements in 
smelting copper.” —etition recorded léth April, 1859. 

986. Curistorusr Batty, Manchester, vashire, “ An improved means or 
apparatus for effecting instantaneous communication on railways between 
passengers and officials.”—/etition recorded 19h April, 1859. 

1002. James Narigk, Patrick, near Glasgow, Lanarkshire, N.B., ‘ Improve- 
ments in producing figures or representations upon glass.”—Petition re- 
corded 21st April, 1859. 

1056. Joun Stuart and WILLIAM Stuart, Musselburgh, Mid-Lothian, N.B., 
* Improvements in machinery or wpparatus for manufacturing nets for 
fishing, and for other purposes,.”— Petition recorded 27th April, 1859. 

1065. CHARLES RanpoLpn and Joun Exper, Glasgow, Lanarkshire, N.B., 
** Improvements in steam engines and boilers.” 

1073. WiLLiaM Alonzo Tompson, Cecil-street, Strand, London, and Weston 
Green, Thames Ditton, Surrey, ** Improvements in apparatus for apply- 
ing liquids to the throat and air passages for medical purposes.” — Petitions 
recorded 28th April, 1859. 

1096. Ricuakp ARCHIBALD Broomay, Fleet-street, London, “ Improvements 
in, and in connection with, electro-magnetic engines.” —A communication 
from Alexandre Paul Emile Marie Darlu, Paris.—Petition recorded 2nd 
May, 1859. 

1116, WitttaM HoLLanp Kineston, Bandon, Cork, Ireland, “ Improved 
means of communication between the passengers and guards, and guards 
and engine-drivers of railway trains.” 

1119. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements 
in steam-boilers.”—A communication from Samuel Pierce, Troy, New 
York, U.S.—Petitions recorded 4th May, 1859. 

1136, Joun Henry Jounson, Lincoln’s-inn-tields, London, “ Improvements 
in pianofortes."—A communication from George Vogt, Philadelphia, 
Pennsylvania, U.S.—Petuion recorded Sth May, 1859. 

1144, Joun Freanrson, Birmingham, Warwickshire, “New or improved 
fastenings for wearing apparel, and for such other purposes as the same 
are or may be applicable to.” 

1145, Groree TomLInson Bousrietp, Loughborough-park, Brixton, Surrey, 
“ Improvements in apparatus for grinding grain and other substances.” — 
Acommunication from Pierre Eticnue Brisson, Orleans, France.”— Petitions 
recorded 6th May, 1859. 

1148. ADAM CARLISLE BAMLETT, Middleton Tyas, Yorkshire, ‘‘ Improvements 
in reaping machines, part of which improvements is applicable to other 
agricultural implements.”— Petition recorded 7th May, 1859. 























And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Oilice of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Millis, Gearing, Boilers, Fittings, §c. 

2467, R. A. BRooMAN, Fleet-street, London, ** Treating air awl gases, anid the 
employment of the same for obtaining motive power.” —A communication. 
—Dated 4th November, 1358. 

The object of this invention is to lessen the diameter of the pump of 
caloric engines, by treating the air and other gas or gases in such a manner 
that its volume will be greatly increased when in contact with heated sur- 
faces, over the same quantity when worked in its normal condition. The 
nature of this invention consists, Firstly, in saturating air or gas with water 
to its full capacity of retaining the fluid in a separate condition, previous to 
its contact with the heated surfaces. Secondly, in regulating the force 
developed by the admixture of dry air between the moistening apparatus 
and theair pump. ‘Thirdly, in constructing the heated surfaces in the form 
of a hollow ribbon concentrically coiled. Fourthly, in overcoming the 
resistance arising from the lap of the valve employed in the pump, by 


means of lever and cam motions or other equivalents, 
2470. W. H. Toor, Islington, © Fire or furnace bars.”—Datel 5th November, 
1553. 


The inventor forms two or more longitudinal pieces similar in shape to an 
ordinary fire or furnace bar, and arranges them at suitable distances apart, 
having between them a number of cross pieces, so as to form a series of air 
spaces. The whole is cast in one piece, and when finished the upper surface 
of the bar resembles a grating.—Not proceeded with. 


Cass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, NC. 

2461. J. Oxuey, Camdcu-lown, ** Vehicles."—Dated 4th November, 1858. 

This invention relates to certain improvements in two-wheel and four- 
wheel carriages and vehicles. It consists, firstly, in a novel construction 
of two-wheel carriages intended for private or public use ; secondly, in the 
application of certain parts of the said invention to railway carriages and 
to private and public vehicles; and, thirdly, a novel construction of wheel 
plate, or locking plate, and parts of the fore carriage of carriages or 
vehicles having four wheels. The First part of the invention consists in 
constructing a two-wheeled carriage so that it may be used as a close or 
open carriage at pleasure. The patentee constructs a body somewhat like 
the ordinary box cab form of vehicle, but with the driver's seat behind, as 
in the Hansom patent safety cab. Ile mounts it on two wheels, and intro- 
duces between the shackles supporting the weight of the body upon the 
springs, a cylinder of vuleanised india-rubber or other elastic material 
which will be compressed when under pressure, and to take off the jar and 











check the noise which is oceasioned whilst: passing over stone pitchings or | 


paved roads, On each side of the body of the carriage, and before the 
wheels, he leaves an opening or doorway, and closes such opening by a door 
which he makes to slide back wards and forwards in or upon suitable grooves, 
bars, or rails, arranged outside of the body, and which doors, upon being 
drawn or slid forward, shut against suitable uprights or pillars forming the 
front of the vehicle, and which front may be circular 

polygon, or it may be flat and be glazed or contain 














glass frame, and the 


or the portion of a | 


front uprights or pillars should be so constructed as to form part of the 


frame of the carriage, by joining or framing the bottom roof and back part 


of the carriage together, The uprights or pillars are suitably formed or 


rebated to receive the front of cach door for the purpose of forming a 
Weather-tight joint therewith. The front pillar of each door should be so 
formed as when the door is slid back or opened it will overhang or overlay 
the thickness of the panel frame or side of the carriage when the carriage 
is used as an open carriage, and the door may cither slide outside of the 
side panels or frame of the body, or, if thought preferable, the sides of the 
carriages may be made double, and the doors be made to slide in the place 
eft for that purpose . but if the doors are so hung that they slide externally, 
they and the body should be suitably panelled and painted to accord or 
agree with each other, so that the character of the carriage may be main- 
tained ‘whether and whenever the carriage may be used, closed or open. 
The closing and opening of the doors by the driver from behind may be 
effected either by means of lines and pulleys, by levers, or by any other 
suitable means, or the doors being suspended or otherwise made to slide 
easily, may be opened and closed by hand by the passenger upon entering 
or leaving the vehicle. The Second part of the invention relates to the 
introduction of an elastic material between the shackles and other bearing, 
suspending, and pulling parts of carriages between the body and the under 
carriage of wheel vehicles. The Third part of the invention relates to those 
parts of four-wheel vehicles technically known as the “fore carriage” and 
the locking plate or wheel plate, and consists in substituting for the ordi- 
nary kinds of apparatus used or employed for turning four-wheel carriages, 
a novel arrangement or mechanical contrivance, by which a vehicle may 
more easily than heretofore be turned in a much shorter space, and which 
also at the same time affords greater safety or security to those driving, or 
to those being conveyed therein, whilst a greater angle may in the same 
time be made in less distance during the forward motion of a carriage, 
allowing the centre or turning point to be brought much nearer to the 
hinder wheels than heretofore ; and this increased safety is effected in con- 
sequence of the uniform or unvarying amount of working and bearing 
surfaces in contact between the upper fure carriage and the under or lower 
fore carriage during the operation of turning or changing the direction of 
motion. By this arrangement much higher front wheels, combined with 
the advantage of shortening the distance between the fore and hind wheels, 
thereby lessening the draught of the carriage, is effected. He constructs 
the apparatus connected with the fore carriage of four-wheel vehicles by 
taking two flat iron rings or wheel plates of suitable diameter and strength, 
having opposing surfaces suitably turned or fitted ; each wheel plate having 
a bar or tension piece across its diameter. He connects them together by a 
centre pin or pinch bolt, which passing through the transom or bed plate, 


























passes into or through, and is secured firmly to, the opposite bed piece, at | 





the same time allows the carriage to turn easily on the perch or centre bolt, 
This part of the invention cannot be completely described without reference 
to the drawings. ed 
— y 
Ciass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, Sc. 
2456. P. A. Mawpsiery, Seacombe, Cheshire, “* Sizeing, stiffening, or otherwise 

preparing y wen Jabrics.”—Dated 8rd November, 1858. 
The First part of this invention relates to :mproved machinery or appa- 
ratus for drying yarns after having been sized or stiffened, and consists in 





rus and 


furnishing onc or more of the drying cylinders, over which the yarn passes | 


after having been sized or stiffened, with projections, rods, bars, or blades of 
wood, iron, or other suitable substance, placed longitudinally and at con- 
venient distances from each other on the cireumference of the cylinder or 
cylinders, in order to prevent the yarn from coming in contact with such 
cylinder or cylinders; but this improvement is not claimed, The Second 
part of the invention consists in the use or application of alkaline 
aluminates, such as the aluminate of soda and the alumir ate of potash, 
for the purpose of sizeing, stiffening, or otherwise preparing yarns or woven 
fabrics, 

2460, E. Firnpina, Todmorden, * Preserving the form of cops of yarn’ =—Dated 

4th November, UShs 

This invention consists in applying any suitable adhesive substance to the 
bare spindle on which the yarn is wound, as heretofore, or in winding three 
or four or other convenient number of layers of yarn on the bare spindle in 
the usual manner, and then applying the adhesive substance, which may be 
done by hand, or by suitable self-acting machinery, while the spindles are 
revolving, and the machine continues its work uninterruptedly until the 
cops are built. By the time the cops are complete the adhesive substance 
has set or become hard, thereby uniting the inner layers of yarn forming 
the bottoms of the cops, the forms of which are thus preserved when the 
cops are doffed, and when putting them on to the skewers of the winding 
or doubling frame, or of the shuttles, from which they are unwound with 
less waste than heretofore 
2465. C. Marner, Salfird, ** Drying yarns while in the hank.”—Datid Ath 

November, 1858 

This invention has for its object improvements in drying yarns while in 
the hank. For these purposes numerous hanks of yarn are made up into a 
continuous or endless chain, the hanks being suitably attached end to end 
which is conveniently done by using short rods of wood or other suitable 
material. One or more hanks of yarn is or are placed on two rods, and the 
rods on which the hanks are placed are held parallel to each other, and are 
attached at their ends in pairs by straps, loops, or etherwise, so that a con- 
tinuous or cndiess chain or band of hanks is produced, the hanks being end 
to end, and in this form they are passed continuously through a stove, or 
over drying cylinders or drying apparatus.—Not proceeded with. 

2466. W. T. Mauiry, Manchester, “* Printing and dyeing woven fabrics.” ~ A 
communication.— Dated 4th November, 1858. 

This invention relates to that process termed in the trade dunging, and 
which is now conducted by using certain silicate-, arseniates, and other 
chemical salts. The improvements consist in combining with these 
chemicals brewers’ wort, or other saccharine matter ; or an extract of Ice- 
land moss, gwn, or other mucilaginous substance is employed.—Not pro- 
ceeded with, 














Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windl: Implements, Flour 
Mills, &c. 


2591. J. Brennanp, Manchester, “‘ Agricultural implements."—Dated ith 
November, 1858. - 

These improvements consist in the application and adaptation of an 
archimedian screw or screws, which may either be placed at each side or 
in front of the plough, or in any other desired position. These screws are 
employed for the purpose of assisting the driving power, and are so arranged 
in connection with, and actuated by, the driving wheels of the plough as to 
cause the outer edges of the screw or screws to enter and “ bite” the ground, 
and by means of their screwing motion to assist in drawing or propelling 
the plough according to the position they occupy. The archimedian screws 
may be made to act in place of ploughs, by forming their blades of a number 
of “shares,” which shall enter the ground and break up and turn over the 
soil, in the same manner as common ploughs, and at the same time assist the 
driving power by means of their screwing action. The improvement is also 
applicable to other agricultural implements, which require a similar 
assistance. The plough and auxiliary screws are to be driven by a com- 
bination of animal and steam power, as described in the specification of 
certain former letters patent granted to the inventor the 16th November, 
15538 

















Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 

2533. A. V. NEwTon, Chancery-lane, ‘‘ Apparatus for securing doors of safes, 

closets, and apartments.” — A communiation.—Dated 11th November, 1858. 

This invention relates to the locking of doors of bank safes, closets, and 
apartinents on the inside automatically by means of latching bars operated 
by a clockwork movement when applied to the doors of bank safes ; but 
when the invention is applied to the locking or the unlocking of doors of 
rooms in hotels, &e., by combining an auxiliary bell-pulling wire with the 
ordinary bell-pulling wire of the room. 

2535. J. Rag, New Cross, “ Cisterns.”—A communication.—Dated 11th Novem- 
ber, 1858 , P 

The patentee employs a four-sided cylindrical or other suitable form of 
vessel, having in place of a flat bottom, on which mud is very liable to 
accumulate, a bottom which inclines in every direction towards a central 
point, and at this point an opening is formed from which a pipe leads to 
the closets of the house, and by this pipe any sediment there may be from 
the water is carried away as rapidly as it falls, so that no accumulation of 
impure matter can be formed. Within the cistern is arranged a filter, con- 
sisting of a vessel having an opening in the top which is filled by a sponge, 
to prevent the solid impurities of the water from entering. In the interior 
of the vessel is a perforated plate, on which beds of filtering material rest, 
those employed being first a bed of sand, then one of charcoal, and after- 
wards another bed of sand. From the lower part of the filter under the 
perforated plate a pipe passes to the exterior of the cistern, and terminates 
in a tap, through which filtered water may be drawn, The bottom of the 
filter vessel is made to incline in every direction towards a central point, in 
the same manner as the bottom of the cistern ; and from this point another 
pipe leads, and also terminates in a tap outside the cistern, by means of 
which any sediment arising from the escape of a portion of the substance 
forming the filtering beds may be drawn off from time to time. The cistern 
is also furnished with a tap for drawing unfiltered water for domestic 
purposes, 

2504. J. Piatt, Oldham, and H. Cuvss, Camden-town, “‘ Apparatus Jor 
making bricks or tiles."— Partly « communication.— Dated 1ith November, 
3858, 

This invention cannot be described without reference to the drawings. It 
relates principally to apparatus for sifting or screening clay, patented by 
Messrs, Woodworth and Mower, 24th January, 1852. The patentecs claim, 
Firstly, the application of india-rubber or other elastic material to the ram 
for the purpose aforesaid, Secondly, constructing the cams, or parts 
against which they act, or both, with pieces capable of being detached so as 
to be adjusted or renewed at pleasure. Also mounting the bowl or bowls 
or rollers upon which the cam acts for the top squeeze, so as to be capable of 
adjustment ; and, lastly, in the apparatus for supplying the material, the 
use of an additional striker. 


Crass 6.—FIRE-ARMS. 


Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, §c. 

















2463. G. P. Even, Eccleston-tervace, ‘* Stocks of vijles, carabines, and other 
Jire-arms.”— Dated 4th November, 1853, 

This invention consists of an improved form of gun-stock to be called 
“The under-arm gun-stock.” It is capable of being modified to suit various 
descriptions of fire-arms, and its object is the attainment of the following 
milvantages (that is to say) :—Firstly, to construct a gun-stock by means of 
which persons varying in height, length of arm, and neck, will be enabled 
to use the same weapon with equal ease and efficiency ; Secondly, to counter- 
act the difficulty usually experienced in taking aim with the long range 
sights of rifles in consequence of their height above the breech ; Thirdly, to 
avoid the necessity for lowering the head in taking aim, as is the case with 
an ordinary gun or rifle at a short range, thus ensuring increased accuracy 
in sharp-shooting; Fourthly, to construct stocks to carabines so as to 
permit that weapon to be fired with one hand without inconvenience ; 
Fifthly, to make a musket less top-heavy when fired with the bayonet fixed ; 
Sixthly, to lessen the effect of the recoil on the shoulder. The above ad- 
vantages are attained by the peculiar form given to the butt of the under- 
arm gun-stock, The sole of this, when placed in the position proper for 
taking aim, lies obliquely in respect to the man’s shoulder, the toe passing 
underneath his arm-pit. 

2473. C. J. Taaper, Stockholin, ** Gun carriages, end apparatus for lessening 
vecoil.”"—Dated ith November, 1558. 

The trunnions of the gun are here placed in cast iron blocks running in 
grooves. Before and behind each trunnion a conical spring receives its 
respective portion of the recoil or counter recoil, The springs are com- 
pressed against the upright ends of the frame. Before and behind the 
carriage pivot a spring receives the secondary recoil and counter recoil. An 
arrangement of screws acting one within the other is used for the elevation 
of the gun, which runs upon a wheel at the top of the innermost of the 
screws. The inventor proposes also to place springs at the parts of a ship's 
side where the breeching tackle of the gun is usually fastened, so that the 
recoil shall be governed and fastened by the retentive and elastic power of 
the springs. —Not proceeded with. 


Ciass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

2446. D. D. Kyur, Albany-street, Regent's Park, ‘* Boots and shoes.”—Dated 

2nd November, 1858 

This invention consists of a method of adjusting boots and shoes to the 
instep and adjoining parts of the foot according to any degree of pressure 
that may be required by the wearer, and at any time, either when they are 
on or off the feet. This is effected by means of serews attached to, or 
inserted in, the heels or soles, which screws (working, or not, as may be 
required in nuts, pinions, or other gearing) are connected with the uppers 
or sides of the boots or shoes by thongs, straps, or wires passing over or 
through pins, pulleys, or grooves in the heels or soles, thus communicating 
a tightening or loosening action or effect when the screws or apparatus are 
actuated or adjusted.— Not proceeded with, 

2453. V. Burmpere, Notting-hill, * Construction of slate billiard tables.”— 
Dated 8rd November, 155s. 

The object of this invention is to coat or veneer wood with slate, so as to 
render the combination of slate and wood applicable not only to the con- 
struction of many articles now composed of slate only, but also that by so 
preparing slate it may be brought into economical use in various cases 
where, from its great weight, it is now dispensed with. The invention is 
primarily applied to billiard tables. 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, I aper, Marures, §c. 


2554. C. J., T. H., end C. Tuomas, Bristol, “ Caustic alkaline lees.”—Dated 
13th November, 1858. 

This invention consists in running or pumping the ordinary black ash 
liquor of the proper specific gravity for causticising into a pan or vessel, to 
which is added the necessary quantity of lime for causticising such black 
ash liquor. ‘The patentees then boil the black ash liquor and lime, at the 
same time forcing or causing atmospherical air, by preference in finely 
divided streams, to pass through and amongst the liquor and lime in the 
pan or vessel, by which operation the liquor is purified and causticised. 
They find that an agitator may be advantageously used in the pau or vessel 
during the operation of boiling. 

2561. A. Dick, Holywell, ‘‘ Manufacture gf a yellow pigment.”—Dated Lith 
November, 1858. 

This invention consists in manufacturing a yellow pigment from the dross 

or oxide produced in the process of softening lead, by heating the said 



































dross or oxide in contact with air, whether the said dross or oxide be 

treated with common salt or any of the acids before enumerated, before. 

during, or after the heating, or be heated without the use of common salt 

or any of the said acids, 

2578. A. M. BRrugreE, Paris, “ Application of hydrogen gas.”—Dated léth 
Novenber, 1858. 

This invention consists in applying hydrogen gas in the presence of heat 
to various substances as a reducing agent or purifying agent, while such 
substances are undergoing the process of distillation or reduction. The 
object of this application of hydrogen gas to the various purposes for 
which it may be employed, is to cause it to combine with the gaseous 
matters evolved from the substances that are undergoing reduction or 
distillation, and either to render those gases more suitable for the purpose 
for which they are intended to be employed, or by combining with and 
extracting the impurities in a gaseous icrm,’ leaving a solid product of 
better quality than that ordinarily produced, * The substances to arr th 
invention is intended to be chiefly applied are cow\ (both rich and sok, 
anthracite, wood, bones, lignites, and peat, or other carbuneceous ae 
that are susceptible of being, or are usually operated upon in retorts ie 
the purpose of distillation. Minerals and ores may also be advantazeous! ; 
operated upon in the presence of hydroven, which should be passed jy y 
state of gas through the mass, — Not proceeded with, ” 


Ciass 9,—ELECTRICITY, 
Including Electric, Magnetic, and Electro-Magnetie Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


2439. M. A. F, MENNONS, Paris, ‘* Combination for the production of voltaic 
electricity, and its application as a curative vgent to certan parts of the 
human body.”—A communication.—Dated 2nd November, 1858. D 

In his drawings the applicant shows a crown or circlet composed of 
alternate zinc and copper wires twisted together, and so arranged as to be 
applied directly to the head, or fitted inside any suitable head covering, He 
also represents a garter formed in the same way of twisted copper and zinc 
wire, connected at the extremities ; also, a hair-pin formed of zine or iron 
and copper wires twisted together. 

2445. A. Barc 
Novenber, 

These improvements are :—Laying conducting wires of different metals 

and of the same metal from both ends as poles uf the galvanic batteries 50 
as to complete the circuit direct, and, if thought proper, the said wires 
being made or not in one cable, but so insulated that, the one cannot touch 
the other; and reversing the wires or poles of the batteries, so as to give 
a reverse action to tie current of electricity ; and in the ease of submarine 
telegraphs taking advantage of the sea to form part or whole of the 
batteries, by making the conducting wires of different metals; and in the 
case of the present Atlantic telegraph cable, or other submarine telegraph 
cable, making use of the present outside covering wires as one of tt said 
conducting wires or generating battery, and making use of positive and 
negative coils to strengthen the current of electricity on said wires, — ive 
proceeded with, 





‘, Kilmarnock, “ Blectro-magnetic telegraphs.” —Dated 2nd 











Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2381. See Class 4. 

2384. M. Mason, Mancheste r, “* Sedf-acting Seeding machines, or apparatus 
Jor all descriptions of steam or other lelter-prese printing machines or 
presses.” ~ Dated 26th October, 1858. 

According to this invention the following machinery is employed :—A 
table is constructed about 4 ft. square on which the sheets of paper required 
for printing purposes are placed preparatory to their being pushed {rward 
to the machine by the action of the self-feeding apparatus, The movements 
of this machine or apparatus are derived from the printing machine itse¢ 
but if it is found necessary to work it by hand, the actuating rod is detached 
from the machine. The sheets of paper which are placed upon the table 
may be Sin. or 9in. thick, the table being recessed for their reception. At the 
centre of the table underneath the paper is a fine threaded screw, which is 
used to push up the paper slowly as it is required for the printing machine ; 
this screw is moved by a tappet or other motion connected to the actuating 
rod, which runs along the side of the table; there are also four upright 
villars placed under the paper, one at each corner. Above the table isa 
+ cross bar, which slides horizontally in a slotted guide frame, which is sup- 
ported by an upright frame at one end of the table; three arms are hinged 
to this cross bar at the end next the printing machine, and projecting 
towards it, their lower ends resting on the sheets, these ends being supplied 
with fine points which take hold of the paper, so that when the cross bar 
advances the sheet is pushed forward to the printing machine. When the 
cross is brought back it raises two bent levers, which have their centres of 
suspension in the upright frame, and are provided with composition knobs 
or other adhesive substance at the bottom, which adhere to the paper, and 
detach it from the rest of the sheets, ready to be pushed forward by the 
points on the projecting arms. Between these bent levers, which are pro- 
vided with a spiral spring on their under surface to bring them down, is 
fixed a holding-down lever of the same shape as the other two levers, and 
operated upon by a catch jointed to the T cross bar, in such a manner that 
it is raised before the ascent of the two adhesive levers, and it also falls 
before they do, and holds the paper down. Underneath the T cross bar at 
the end opposite to the printing machine a rack is placed, attached toa 
sector or other suitable contrivance, which is op rated upon by the actuating 
rod, the T cross bar receiving a reciprocating motion to and from the 
machine, carrying forward the sheets on its advance, and lifting the levers 
with another sheet when it recedes, ready to be carried forward in a similar 
manner.—Not proceeded with. 

2388. J Luis, Welbeck-street, London, ** Syphon water-wheel.”—A communi- 
cation.— Dated 27th October, 1858. 

This new system of water-wheel receives its water without destroying the 
level of the water. Beyond this the nature of the invention is not further 
explained.—Not proceeded with. 

2389. J. Luis, Welbeck-street, London, ** Machine Jor boring."—A communi- 
cation.—Dated 27th October, 1358. 

This invention consists in the substitution of cords in the place of the 













boring rods hitherto used, It cannot be completely described without , 


reference to the drawings. 

2391. A. P. A. BEAU, Regent-street, London, ‘‘ Pocket stereoscope.”"—Dated 
27th October, 1858. 

The patentee proposes to bind or attach the frame in which the two 
lenses are set to two covers or flaps, so as to resemble a small pocket-book 
or note-book. These flaps or covers are made so as to have pockets in the 
inside, within which may be carried writing material, visiting cards, 
postage stamps, &c. 

2394. L. Wray, Devonshirve-street, Portland-place, London, “‘ Preparation and 
application of a substitute jor gutta-percha, cuoutchouc, and similar sub- 
stinces."”—Dated 27th O-tober, 1858, 

From a tree which is found growing in the Malayan Peninsula, and on 
the islands of the Malayan and Eastern Archipelago, the natives obtain a 
juice which, according to their simple manner of naming things, is in many 
localities called *‘susu poko,” signifying in English “‘tree milk.” ‘** Susu 

ko” is a substance in which the good qualities of both india-rubber and 
gutta-percha are happily blended, and which will render it most important 
to the commerce and manufactures of Great Britain. In the preparation 
of this crude natural product the inventor first frees it from all impurities, 
either of woody matters or otherwise, by certain simple and well-known 
methods, in which condition it may be at once used fora variety of purposes, 
some of which may require and be benefitted by compression. He also hardens 
and materially changes the character of this cleansed product by means of 
chloride of sulphur, or by any other suitable chemical substances. In order to 
dissolve this ‘‘ susu poko,” and render it fit for manufacturing purposes in 
that form, he treats it with naphtha, bisulphate of carbon, oil of sassafras, 
and other suitable solvents, and also heat. He likewise employs various 
other methods and substances in the preparation of this product, such as 
are used in the preparation of india-rubber and gutta-percha, Having duly 
prepared this “‘susu poko” he applies it as a substitute for gutta-percha, 
caoutchouc, and other similar substances, and, in some case, mixes it with 
the said substances, either one or more of them.—Not proceeded with. 














Tue Ixxer Dock, SovrHampron.—This magnificent dock, which 
has been enlarged, deepened, and walled in on all sides, is now com- 
pleted, and was opened on Friday by the admission through the lock 
of the Peninsular and Oriental Company's splendid screw steamship 
Pera, on her arrival from the Mediterranean. The depth of water 
at the spring tides is 29 ft., and neap tides 25 ft., and the clear width 
of the entrance lock is 56 ft. Working accommodation is provided 
in the dock for sixteen screw steamers of the largest class. The 
number of cubic yards of earth excavated has been upwards of 
200,000 ; cubic yards of concrete used, 35,000; cubic yards of rubble 
masonry, 14,000, to execute which required 17,000 tons of stone. 
Nearly 10,000 cubic feet of granite was used also, in addition to that 
which composed the old entrance. The number of bricks consumed 
amounts to 600,000, and the quantity of timber of various descrip- 
tions to upwards of 51,000 cubic feet, whilst 20 tons of hoop iron are 
used in the walls. The cost of the alterations is from £50,000 to 
£60,000. The works were commenced February 19, 1898, Mr. A 
Giles acting as engineer. 
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2 L ND GENERAL TRADES OF 
HE IRON, COAL, A D A ) 
" BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 

Tue Inox Trave: Different Versions of its State: On "Change at Birmingham 
and Wolverhampton—Pic Inon: Depressed Condition—Coat Trave: Con- 
tinued Dulness —Tue FatLure oF MEssrs. CresswELL—THE PUDDLERS, AND 
THEIR WAGES—BIRMINGHAM TRADES—GOVERNMENT RETURNS oF FIRE-ARMS 
MANUPACTURED—TH#E BinMincHaM Suspension: Business to go on—WOL- 
VERHAMPTON AND District TRapes— THE HoRse-SHOE MacutxsE—BomLer 
ExpLostoys—Buast Furnace Exriosion—MEsTING oF Rarewa¥ OPERA- 
vives: Formation of a Railway Benefit °~©- : 4 

‘Tne uninitiated at Birmizgham yesterday agp dat and at Wol- 
.rhampton on the day before, would be unable to account for the 

bossa tatements cegarding the true state of the iron trade 

very ditferent ie by masters representing the two divisions of 
that vile i emake of which the South Staffordshire district is 
malleable — ‘head or the representative of a firm long and 

- posed. known in the iron-consuming world, as well for the 

honey of the iron that they produce, as for the punctuality with 

which their engagements have been always met, would inform the 
inquirer that there was “a tolerably good demand for iron —in fact, 

a very good demand ; and that all their works were fully on at prices 

equal to any that had been obtained during the quarter.” Respecting 

his neighbours, he would add that he knew nothing. True, “there 
were some rotten houses that were now unable to meet their liabilities, 
but this was no unfavourable state of things; on the contrary, it 
would be an excellent thing for the trade if all the rotten houses— 
and there were several yet remaining—were driven out of it.” On 
the other hand, information from what is locally termed a “ second- 
class” house, would be to the effect that the trade is in a very bad 
state; that the orders coming in are few and insignificant ; and that 
the recent failure had occasioned an almost universal feeling of 
nervousness in regard to the position of other firms, most people 


being shy of giving credit, and the question everywhere 
prevalent, “ Who is going next? As in most cases of 


opposite assertion, so also in this, the truth lies between the two. 
The first-class houses are making nearly their average quantity, and 
obtaining nearly list prices—full list prices being the rule and a re- 
duction upon them the exception. The demand is from customers 
who are seldom out of the market; and that demand coming, as it 
does to the firms of repute, is sutlicient to keep them at work from 
week to week. Makers that are much dependent upon the progress 
of, or the existence of, speculation, are in a less satisfactory position. 
Speculation being now in a state of torpor, and only those iron- 
consuming works in progress in which capital is not very limited, they 
are not in the receipt of many orders of much value. At the same 
time, such houses are, of the two, better otf for orders than they were 
last week. Since the date of our last report, more orders have come 
to hand that had been received in the previous corresponding period 
--arising, in great part, from the impression which has seemed to be 
acquiring strength recentl,;, that the continental strife will be pro- 
tracted over a considerable period, and that it will be less sharp and 
decisive than it was at tirst the general opinion. Orders which were 
held back at the beginning of actual hostilities are being now given 
out. These combined circumstances cause the works of the district 
as a whole to be in a state which is far other than inactive. A 
traveller passing through South Staffordshire any night after 
Monday would, on every hand, have his ears assailed with the un- 
earihly and monotonous screech of the hot-blast at the pig- 
iron works, and his vision arrested by the constant rush of 
ilame from the flue of the puddler—showing that neither the 
pig-maker nor the pig-consumer had yet found it necessary to 
slacken to any appreciable extent the activity of his machinery, or 
reduce the number of his workpeople. 

That this continues to be correct in respect of blast furnace opera- 
tions is a matter of general surprise, for it is notorious that pigs 
eannot now be sold except at rates all-but ruinous to the vendors. 
With their present pressing liabilities, needy houses cannot atlord to 
reduce their make, even if they have to sell on the terms indicated. 
How. however, tirms who have to purchase their material continue 
to carry on under such conditions is a problem which few are able to 
solve. Thus far we have spoken of the producers of iron which 
cannot be designated No. 1. The makers of best mine pigs generally 
succeed at quarter-day in obtaining orders enough to keep their 
furnaces in blast till the next corresponding period. This is now 
the case. The makers of No. 1 brands state that they shall have 
no occasion to reduce their make this quarter; but if, at the end of 
that period, they are unable to succeed in getting the customary 
number of orders, arrangements will be made for blowing-out some 
of the furnaces. 

The coal trade is dull, and prices are with difficulty maintained. 

The Dudley and West Bromwich Bank have consented to act 
upon the suggestion of the rest of the creditors, to allow the Messrs. 
Cresswell an opportunity of carrying on their works, under inspec- 
tion, with a view to the payment of the 5s. in the pound offered by 
them last Wednesday, the bank to continue in possession, as land- 
lords, to secure their rent. 

The puddlers who last week issued a notice for advance of wages 
are taking no further action in the matter, perceiving the absurdity 
of such a course. 

In Birmingham the condition of the general trade is 





a slight 


improvement upon last week, in the home department, but the 
export trade is very dull. The manufacturers of rites are looking 


for a considerable accession to the orders that they now have in hand. 

Returns have been made, on the motion of Mr. Scholetield, of all 
orders given and contracts entered into by the War Department for 
small arms, from the Ist day of April, 1858, to the 3lst day of 
March, 1*59, inclusive, including all contracts for finished arms, and 
for the setting up the same, with the date of contract and quantity 
ordered, specifying separately London, Birmingham, Belgium, 
France, and America, and of all muskets, rifles, and other descrip- 
tions of small arms received by the War Department during the 
same period. ‘The fellowing table shows the dates and the descrip- 
tion and number of the arnis ordered under each contract :— 


























Date of | Numbers Ordered. 
Contract Description of Arms. - 
Order. | Lond. eend Belg. 
1858, | 
26 April..| Carbines, Cavalry, rifled, setup... ..  ..) —— 900 | —— 
Barta |}Shortrifles .. 2. ce oe oe oe oe] — | 6,000] ae 
2 August. ! 
5 _,, ..| Carbines, Artillery, rifled, complete —_\ 160 
23 July ..) Ditto, ditto, ditto 3,000 ——- | —— 
7 Sept. ..) Pistols, Cavalry, ditto, ditto — 1,00) — 
\7 ,,  ..| Pistol carbines, ditto, ditto 1,000) —— 
7: te | Musket rifles, pattern 1853, ditto ee 150; —— | — 
24, ..| Muskets, smth, bore (India), ditto - -,20,000 | 30,000] —— 
1 Cet. ..) Musket rifles, pattern 1853, ditto -.| 4,000, 6,000) —— 
10 Nov. .,| Short rifles, complete co ce ce oe} «6450; 1,050) —— 
a | Carbines, Artillery, rifled, ditto | —— | = | 8,300 
27 ,, ..| Muskets, pattern 1853, setup .. .. ../ 4,000 6,000) —— 
29 4,  ..| Carbines, oval-bored, complete... ..; 1,068; 2,13z) —— 
3 Dec. ..! Rifles, Naval, new pattern, setup .. ..| —— | 5,000) —— 
S ,  ..| Carbines, Cavalry, complete se ee ee | 500U] 
21 alte ** Carbines, Constabulary, ditto .. .. ..) 1,875) 2,126) —— 
859. 
14 Jan | Carbines, Terry's breech-loading, comp. ... —— | 1,') —— 
» «+! Fusils, sergeants’ smooth-bore, ditto ..| 4,034) 12,960} —— 
| Carbines Mounted Police, ditto ..) 1,830, 4,07.) —— 
a | Carbines, Sappers, ditto .. 1,200) 2,10) —— 
“+ 4, ..| Carbines, ovai-bored, set up oo ee oe) 1,000) —— | —— 
23 4 «| Pistols, Cavalry, rifled, couplete .. .. 1,000) —— 
1 Feb. ../ Carbines, Foot Police, smooth bore, ditto. 6,375] —— 
17 _,, ..! Ditto, ditto, ditto! —— | 3%) —— 
15 Murch .| Rifles, Naval, new pattern, setup .. ..; ——j| 5,000]; —— 
21 4,  ..! Ditto, ditto, ditto .. .. 5,000! — 
21 ,, «.{ Short rifles, ditto .. ..| ——| 2,000) — 
*4 4, ..| Ditto, ditto... 2.) —— | 5,000) — 
Total .. .. ../54,932/106,618] 8,460 





None were ordered from either France or the United States, and 
none were received from the former country. The number of each 
during the twelve months was as follows :— 




















Description of Arms, London.| Birm. | Belgium 

Musket rifles, pattern 1858 .. oe ee oe} 20,577 6,119 
Short rifles for Rifle Corps ee oe «-| 3,637 — 
Rifles, Naval, N P, os ee oe oo ost 
Carbines, Artillery ee on ve ° 5,738 560 
Carbines, Sappers’, oval bored os > se 221 
Sergeants’ fusils, rifled oe es -_ \~=— 1 _——— 
Carbines, Cavalry, rifled ee ee owsf—=— 2 —— 
Carbines, Sappers’, rifled .. ee e jo) 1162 |>— 
Pistols, Cavalry, rifled .. ee ee oo es 5,061 | —— 
Pistol carbines, rifled eo oe oe oo 1,371 | -—— 
Muskets, smooth bore .. ee oe se ey 6,681 | 23,018 | — 

Total e oe ee oe «»| 36,854 | 75,314 6,679 








A meeting of the creditors of Mr. Charles Villatti, in the South 
American trade, was held at the Union Hotel, Birmingham, on 
Thursday. A statement of affairs, prepared by Mr. R. Free, 
accountant, was laid before the meeting; and a resolution was passed 
empowering Mr. Elihu Price, the authorised agent of Mr. Villatti, to 
continue to carry on the business, and to “report” to an adjourned 
meeting, to be held on the 7th prox. The suspension was owing to 
the stoppage of Messrs. A. Willers and Co, of Hamburg; and as 
apparently well-grounded hopes are entertained that that house will 
be able to pay the full amount of their debts, it is anticipated that 
the estate of Mr. Villatti will not sutfer beyond the inconvenience 
arising from the temporary stoppage. 

The manufacturers of Wolverhampton, Bilston, Willenhall, and 
the surrounding towns in South Statlordshire, as well as those in the 
district immediately skirting Birmingham, have more work in hand 
than a fortnight ago they expected they should have at this time. 
The small factors and the workers for them are loud in their com- 
plaints. Hollow wares especially maintain their recently improved 
position. 

Mr. Henry Burden, proprietor of the Troy Iron and Nail Works, 
in the state of New York, has made arrangements with the Chilling- 
ton Lron Company in Wolverhampton for working his patent for the 
supply of horse-shoes to Great Britain at their works. He has also 
disposed of the patent right for Austria to the Government of that 
country, who have purchased it chiefly for military purposes, but 


with the further intention, it is believed, of establishing an imperial | 


manufactory, to supply the Austrian empire with shoes made by the 
machine. Mr. Burden is about to leave for America, prior to taking 
up his residence at Wolverhampton, to superintend the working of 
his invention in this country. 

On Friday afternoon an accident of a most serious nature occurred 
on the premises of Messrs. Lloyd, Foster, and Co., at Crankhall- 
lane Colliery, Wednesbury. The circumstances are simply that on 
the day in question the engineer was working his engine by a 
* balloon” boiler, while the usual tubular one was being cleaned, as 
was the custom every fortnight. The latter boiler was constructed 
to bear a pressure of from 30 Ib. to 5U Ib. per inch, while the former 
would not safely bear more than 10 1b. per inch. By inadvertency, 
however, the pressure on the * bailoon” boiler was allowed to be as 
high as that of the tubular one, and the result was that it exploded 
with a fearful crash. Marvellous to relate, the engineer, ‘nomas 
Bott, though engaged in the active discharge of his duties at the 
moment of the explosion, was not seriously hurt; he was, however, 
dreadfully frightened and a little knocked about, having been blown 
to a considerable distance over a wall and into a meadow. ‘The poor 
fellow was unable to proceed with his work, but is now doing well. 

A fearful boiler explosion, unfortunately attended with loss of life 
and serious injury to person and property, occurred on Saturday last, 
about a quarter-past one in the afternoon, at the works of Messrs. 
Taylor and Shepherd, at Holling’s Wood, Shropshire. The boiler, a 
very powerful one, had been at work during the whole of the fore- 
noon, and whilst the men were engaged in their ordinary occupation 
a sudden explosion took place, the end of the boiler being blowa out, 
carrying ruin and destruction to everything around. At the time of 
the accident one of the working men, named Thomas Fereday, was 
talking to Mr. Lewis, the manager, when he was struck with a por- 
tion of the iron plating, and,carried to a distance of 15 yards; his 
death was instantaneous, whilst the escape of the manager was 
most miraculous. Others engaged about the works were unnappily 
not so fortunate, as we learn that from ten to twelve men and buys 
were more or less seriously injured, some of whom are not expected 
to survive. Fereday has lett a wife and family to mourn his loss. 
The damage to the works is very great, and will involve the urm in 
considerable expense. We learn that at the moment of the explo- 
sion a train was passing along the Great Western Kailway, close to 
the scene of the catastrophe, but fortunately the wreck of the boiler 
took a diierent direction, and thus, in all probability, prevented a 
still more serious accident. As it was, the line was strewed with 
slates, bricks, and pieces of iron. ‘There was, it is stated, an ample 
supply of water in the boiler at the time the explosion took place, 
and many conjectures are in circulation as to the cause of the sad 
calamity. 

On Sunday afternoon, about five, an explosion took place at Earl 
Granville’s Old Blast Furnaces, Etruria-road, tlanley, which, though 
happily involving no loss of life, has occasioned the sacriuce of a 
large amount of money and property and the labour of a number of 
men for some time to come. It appeared that while the men were 
casting from one of the furnaces, the engine which supplied the hot 
air for blasting stopped, and either the valve was neglected to be 
turned to shut off the hot air into the receiver, or the valve was out 
of order and would notact, or from some other cause, which has not 
been yet ascertained, the foul gas and sulphur which had accumu- 
lated in the furnaces passed through the pipes, the valve, and into 
the receiver, and being heated by the pipes, it caused the receiver to 
explode with territic efiect. The receiver and part of the engine 
were shattered to atoms, and fragmeats were strewn in all directions, 
some to the middle of the old race-course, several hundred yards olf. 
The building in which the engine and receiver stood, which was a 
three-storeyed one and strongly built, was shaken to its founda- 
tions; the roof raised two feet, but directly dropped to its former 
position, except in the centre, just over the engine, where a large 
portion was blown clean away; the tloors and ceilings were broken 
into shreds, the walls were shaken and split on each side, and a good 
portion of that side nearest the engine tumbled to pieces, the win- 
dows were shattered to bits, and the whole building and extensive 
machinery for a time rendered useless. ‘Ihe explosion was heard at 
a distance of between two and three miles, and it shook the earth 
for several hundred yards around. Fortunately no one was injured, 
though some sixty men were at work in the casting-house, ufty 
yards from the scene of the disaster, and the engineer was at the 
moment engaged in oiling some portion of the machinery at the top 
of the building. The noise attracted to the spot some hundreds of 
people, who appeared to look with great interest on the ruins which 
the explosion had caused. ‘Ihe men were set to work yesterday 
morning to clear away the debris, and as soon as possible, we be- 
lieve, a new house and new machinery will be constructed, but it 
will be a long time before the damage can be fully repaired, or the 
men who have been by this accident thrown out of employ be again 
at work. We have heard that the loss which will be sustained by 
this explosion will be nearly £1u,000, but it is impossible in the 
present state of affairs to make a correct calculation; probably that 
sum is an over estimate. 

A meeting of railway employés was held in Birmingham on Thurs- 
day by adjournment from the meeting in Dudley already noticed in 
THE ENGINEER, to form a Railway Benevolent Society. ‘The place 
of meeting was the New-street Station, and the diterent lines run- 
ning into Birmingham, except the Midland, were represented. Mr. 
Broughton, goods manager of the London and North-Western, pre- 
sided. To show the necessity which existed for some benevolent 
society for the relief of railway men being formed, Mr. Broughton 
mentioned the case of a man in the service of the London and North- 





Western Company who had been a subscriber to the Mutual Insur- 
ance Benetit Institution, London, since 1824, and yet through the 
dissolution of that society he had not received a penny of his money 
back again, Mr. Hibbert stated that the staff on their line (the Ox- 
ford and Worcester) had so frequently requested him to assist them 
in forming, or causing to be formed, a society, the objects of which 
should be to assist sollway men during sickness or disablement, and 
afford them a fixed sum at death for the benetit of their surviving 
relatives, that he at length consented to take part in the proceedings 
at Dudley on the 6th inst. The object of adjourning the meeting to 
Birmingham was to atlord an opportunity for the railway men 
in Birmingham and the district an opportunity of expressing their 
views upon the matter, and thus to get some general opinion upon 
the subject. He thought that if once a society could be formed, 
with the above-named object, aud was based upon simple and clearly 
understood principles, it would be generally supported. The require- 
ments were chiefly relief in sickness, disablement, and death; and 
but few railway men had the means of laying by a sutlicient sum to 
provide against such contingencies. 1t was only about twenty years 
ago since railway servants were called into existence as a class, and 
it was only just now their peculiar wants were becoming apparent. 
Although railway servants generally were desirous of helping them 

selves, yet he (Mr. Hibbert) had not the slightest doubt that directors 
of railways and the public generally would readily add donations 
when they saw the scheme fairly started; and he thought their 
object that night should be to draw up a resolution embodying the 
general wants of men engaged on railways.—Mr. Bill (Great 
Western) remarked that upon receipt of Mr. Hibbert’s circular, 
their statf had held a meeting and discussed the four clauses into 
which the proposed benetits were divided. The result of that dis 

cussion seemed to be a general opinion that with regard to the tirst 
clause (assistance during prolonged sickness or permanent disable 

ment), a railway man should not be deprived of the benetits of that 
society because he left the service after he had joined. The second 
clause (proposing the payment of a tixed sum at death to dependent 
relatives) was thought to involve too much, and too nearly 
to approach the principles of life assurance for a young society 
to attempt to carry out. These remarks were also thought to be 
applicable to the third clause —the payment of a certain sum 
down towards burial expenses. The fourth clause, proposing a super- 
annuation allowance, was considered to be the most important 
of all. He thought there were few railway servants who had 
not the means of entering some society whereby they could 
receive assistance in sickness ; but there were few who could provide 
against old age. If a society could be formed embodying the prin 

ciples he had laid down, he had authority to say that the men on 
their line would give it their hearty co-operation. There were 
similar societies in connection with the London and North-Western 
and Midland lines, and the question was whether those societies 
would co-operate with them, ‘There was also a provideut society in 
connection with the Great Western; but they had long felt that it 
was insuflicient to meet the requirements of the higher class of ser- 
vants, and therefore they felt inclined to assist in the present scheme. 
—Mr. Robinson (London and North-Western) expressed his opinion 
that they were beginning at the wrong end first, and that their first 
operation should be to communicate with the various stations 
throughout the kingdom which have similar societics, and ascertain 
whether they were willing to join them, Then they would be in a 
position to know what they could reasonably attempt.—This pro 

position was generally acquiesced in, and the follow resolutio’ , 
moved by Mr. Hibbert, and seconded by Mr. Bill, v carried neu. 
con. :—‘* This meeting, after discussing the unprovided state of rail- 
way employés, is unanimously of opinion that the co-operation of 
railway servants is wanted to secure a general benefit society, to 
administer aid in cases of afiliction, as tollows—assistance during 
sickness or disablement, and a tixed sum at death; and that a sub- 
committee be formed to confer with the various companies, and also 
with the board of management of the present Railway Benevolent 
— and report to the next meeting, to be held on the 23rd of 

” 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


NORTHERN Matters: Railway Extension: Shipbuilding on the Wear: Restova 
tion of the Central Tower of Durham Cathedral: The Tyne Piers: Hartley 
Steam Coal District: A Steamer for Ulleswater: The Mersey Docks Board— 
INDEPENDENT TELEGRAPHIC ComMUNICATION WiTH INDIA, VIA GiBuaLTAR 
Tae “ Lima” Sreamer: J rial Trip to Dublin—Weepine OvT Baown Bess 
—MANCHESTER DkINKING FounTaAIns—SuerrieLp TrRape— PResentation 
TO THE MASTER OF THE MANCHESTER ScnooL or AnT—THe “ Novei.o “ 
CrarT—ARCHITECTURAL Conchess at GRimspy—Great Nortuern Rat 
way Locomotive Sick Sociery—Expiosion or a Locomotive Bomer— 
THe LATE EXpLosion at HUupDERSHIELD—-WATERWORKS EXTENSION AT 
BRADFORD— AN AGRICULTURAL IMPROVEMENT — STONEMASONS’ STRIKE— 
NEW CONGREGATIONAL CuaPEL at CLECKHEATON—Macnetic TeLecrarit 
COMPANY — OFFENCES AGAINST THE FacToRY AcT— 'TeRRiBLE AccIDEN? 
AT THE ConseTT IRoN Works, 

SEVERAL matters of interest may be noticed in the north. The 

directors of the Blyth and Lyne Railway propose to proceed at ouce 

with the line to Tynemouth.—Increased activity is reported in the 
shipbuilding trade of the Wear, a considerable number of new 
vessels having been laid down. The shipwrights demand an advance 
of wages from 4s. to 5s. per day.—The restoration of the central 
tower of Durham Cathedral is being vigorously proceeded with.—So 
far as is consistent with safety, the north pier at ‘Tynemouth will 
be thrown open during the ensuing summer as a promenade, The 


; south pier now forms a promenade for the inhabitants of South 


Shields. —The large collieries in the Hartley steam-coal district are 
in full activity. ‘The stocks of coal at the works have been much 
reauced, and in many instances entirely cleared off, so that the 
supply must now depend mainly on the daily working; their posi- 
tion, therefore, fully warrauts the advance of 1s, per ton which 
has recently been determined upon.—The Cowpen Colliery Com 

pany are proceeding with a new winning at Newsham; and th 
Seaton Delaval Company are also sinking a new shaft near to Bed 

side. The North Seaton new winning is progressing satisfactorily. 
The Blyth and Tyne Railway Company are engaged in forming 
a new branch railway to this new colliery; it is expected to be 
completed during the summer, and that the colliery will be in a 
position to vend coals at the same period.—The Sleekburn Com 
pany are making preparations for a new winning near to North 
Seaton, on the south side of the Wansbeck river.—The coal seam 
at the Hepscott Colliery, near Morpeth, has entirely disappeared, 
owing to the appearance of a wash, as it is termed.—A new shaft 
has been put down at the Holywell Colliery, and coals have 
already been drawn from it.—An iron steamer will shortly b« 
placed on Ulleswater. ‘The shell is already put together, and the 
vessel will be SU ft. in length and of proportionate width. The 
engine will be 16-horse power. Messrs. 11. M. Lawrence and Co., 
of Liverpool, are the contractors, and the vessel, which is ex 

pected to be Jaunched about the 20th June, is to be named the 
Dalemain, in compliment to the lord of the manor. 

At the last meeting of the Mersey Docks Board, it appeared from 
the proceedings of the Works Committee that a suggestion for 
widening the new steam-dock at the north end was reterred to the 
engineer. Mr. Bold, pursuant to notice, moved that the plan for 
applying electricity to the clock on the Victoria Tower in connection 
with the time-ball, as recommended by Mr. Hartnup, be at once 
adopted. He said everybody whom he had consulted connected 
with shipping and with the docks was strongly in favour of the prin- 
ciple involved in his motion, The dropping of the ball would be 


more certain, and a shipmaster within sound of the clock-bell could 
ascertain the exact astronomical time at any hour of the day or 
night ; and instead of the cost to the estate being £20 or £30 a-year, 
he was prepared to show that it would not be more than about 45=. 
a-year. 


After some discussion, in which it was stated that Mr, 
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Hartnup was of opinion that the application of electricity to the 
time-ball direct would not answer, the motion was agreed to. 

It appears that a vessel of war has been ¢ 
the purpose of taking soundings from England to Gibraltar, Malta, 
and Alexandria, with a view to the ultimate submersion of a sub- 
marine cable, which will render us independent of foreign states in 
our telegraphic communication with our Indian possessions. ‘The 

i Albion, referring to the subject, observes:—“It is only 
rendering an act of justice to one of the most arduous and active 
pioneers in submarine electricity, to say that we believe the first 
man in England to point out the advantages and feasibility of the 
proposed route for a submarine cable was Mr. Thomas Allan. Mr. 
Allan, for the last two years—before even the breaking out of the 
Indian mutiny—has been urging his views upon the Government of 
the day. Indeed, a company was formed in the early part of last 
year, which, adopting Mr. Allan’s systems by an arrangement 
with that gentleman, proposed to develope his project of an inde- 
pendent submarine line to Alexandria. The directors of this com- 
pany —the ‘Great Indian Submarine Telegraph Company (limited) 
—have been in communication with her Majesty's Government in 
reference to the carrying out of the object they have in view, but 
what is the present state of their negotiations we are not aware. 
The directors of the company, however, include the names of several 
well-known gentlemen of wealth and high standing; and Mr. Allan 
will hold the position of cleetrician and engineer-in-chief.” 

The Lima, one of the Pacific Steam Company’s steamers, to 
which allusion was recently made in these columns, made a trial 
trip a few days since from Liverpool to Holyhead. ‘the Lima is a 
vessel of 1,600 tons, and one of a fleet carrying the mails along the 
coasts of Chili, Bolivia, Peru, Ecuador, and New Granada. She was 
recently ordered home for the purpose of being refitted with double 
cylinder engines by Messrs. Randolph, Elder, and Co., of the Clyde, 
similar to others which had been previously applied with much 
success to the Callao, another of the company’s steamers, the reduc- 
tion in the fuel consumed being estimated at about one-half. The 
Lima, on arriving at Liverpool from the Clyde, ran from the Clock 
Light to the Bell Buoy, notwithstanding the disadvantage of new and 
consequently stiff engines, in sixteen hours, ten minutes. Her trip 
to Dublin was performed as follows :— 

LIVERPOOL TO KINGSTON, 
Left Liverpool May 18, 1859. 


KINGSTON TO LIVERPOOL 
Left Kingston May 20, 1859. 
+» 2.45 a.m, 


Abreast Rock Light .. 1.22 p.m. Left Kingston... .. 
$6 Crosby - + 1.42 ,, | Abreast Kish Light o- 8.33 4 
*° Vormey .. «- L683 , | »w Holyhead... .. 6.45 ,, 
* Bell Buoy.. .. 2.2 ,, * Skerries .. .. 7.30 ,, 
: Point Lynas .. 448 ,, | 5, Point Lynas .. 8.25 ,, 
~ Skerries .. .. 5.47 4, | N.W. L'ship .. 11.4 ip 
in Holyhead... .. 66 ,, | 5 Rock Light’ .. 11.47 ,, 


King-ton .. .. 10.15 ,, | 
Indicated power of vessel, 1,250 ; consumption of coal (mixture of Welsh 
and Seotch), 23 ewt. per hour. 

About 17,000 stand of arms are in the course of removal from the 
depot at Chester to Weedon. They consist of the old muskets, and 
are to be replaced by other weapons of improved construction. 

The first of a number of drinking fountains, about to be presented 
to Manchester by Mr. Robert Barnes, has been erected beneath the 
railway arch in Oxford-street. ‘The materials from which the foun- 
tain is made are Aberdeen granite and bronze, and the design is 
simple and effective. ‘The fountain is furnished with drinking cups 
fastened by chains, and a trough is provided below for thirsty dogs. 

Sheflield trade is looking up. The Independent says:—* We are 
able to report favourably of the steel and heavy branches—the re- 
sult almost exclusively of American orders, which, in many in- 
stances, appear to have been given out freely. ‘There is also much 
activity in the spring-knife and cutlery trades for the same market. 
The orders for table-kuives are good, though they are for the com- 
mon qualities only. ‘The workmen in this branch are still rather 
unsettled, apparently blind to the fact that buyers are finding their 
way to other places, where a punctual and regular execution of 
orders may be relied on. ‘The spring trade is languid, and though 
there is no positive stagnation, yet some first-class contracts would 
be very acceptable to many of the large mills. ‘lhe makers of steel 
hay forks and other agricultural implements are busy preparing for 
the demand which the approaching season will inevitably bring. 








There has been an improvement in the butcher-knife trade, some | 


good orders for Australia and elsewhere having been received. A 
metal called ‘tungsten,’ it is stated, is now extensively used on the 
Continent as an alloy with steel, whereby a remarkable degree of 


hardness is ensured. ‘This may be worth the attention of some of | 


ur tool-makers.” 

On the evening of yesterday (Thursday) week, an address and 
gold watch were presented by the students of the Manchester School 
of Art to Mr. J. A. Hammersley, the head master, as a token of their 
appreciation of the valuable services which he has rendered for ten 
years to the institution. ‘The presentation was made at a soiree of 
the students and their friends, held at the Royal Institution, Pro- 
fessor Scott presiding. Miss Julianna C, Shepherd, on behalf of the 





Wright gave some details as to the progress which had been made 
in the way of waterworks extension for the borough. Referring to 


laced in commission for ; the new works on hand, he stated that the Barden Reservoir would 


probably be twelve months longer on hand. ‘The council were un- 
fortunate with regard to the first contractors for that reservoir. 
They were led to believe that those contractors were not only able 
to perform the work, but that they would be able to do a conside- 
rable quantity of it without drawing money. They had not pro- 
ceeded very far before the committee found that instead of having 
money, the contractors were in difficulties, and ultimately they be- 
came bankrupts. Consequently, the Barden Reservoir was delayed 
more than any other portion of the works; but if they got the 
Grimwith Reservoir completed and tilled before the Barden Reser- 
voir was finished, which he hoped would be the case, they would be 
able to draw water from the valley of the Wharfe, so that the time 
at which the new water supply would be available for the use of 
the inhabitants of Bradford did not depend entirely upon the com- 
pletion of the Barden Reservoir. He trusted the Grimwith Reser- 
voir would be completed by the end of the present year, if the 
weather continued favourable. The works on the higher levels had 
only been commenced a few months, but the committee believed 
they were in the hands of contractors who would carry them on 
with great vigour. Those works would be proceeded with without 
any unnecessary delay, and he hoped to see the works in connec- 

tion with the higher levels completed about the same time, as they 
should draw the bulk of the water from the Wharfe, so that the 


inhabitants living at the higher levels would have during the | 


coming year a supply of water of the purest quality, and as much 
as they possibly could require. 

Mr. George Johnson, a farmer of Ashley, has invented a revolving 
coulter, to be used upon the common seed-drills, which is stated to 
be applicable to every description of soil, a safe depositor of the 
seed, and a considerable saving in horse-power. Its construction 
is simple, being a solid iron wheel with a sharp edge attached to a 
strong coulter immediately connected with the seed funnel, and it 
may be so arranged as to cut into the soil upwards of 6 in. 

A strike has arisen among the stonemasons of Norwich, in refer- 
ence to their wages and hours of labour. They demand an extra 
6d. per day wages, and liberty to leave work at 4 p.m. instead of 
5 p.m. on Saturdays. They urge that the wages in Norwich are 
lower than those given in any of the large towns, 5s. and 5s. 6d. 
per day being the current rates in the midland and southern coun- 
ties. There has also been a strike at Newcastle-on-Tyne among the 
stonemasons employed on the splendid pile of buildings on the quay, 
which is to cover the site of the great fire of October, 1854. After 
having been out seven weeks, the men have, however, resumed work 
on the terms demanded, 27s. per week instead of 24s. as previously, 
and to leave off work at half-past five in the evening, instead of six. 
Owing to this interruption the buildings are not expected to be 
covered in till late in the autumn. 

As regards building matters, a new congregational chapel opened 
at Cleckheaton, in the West Riding, calls for some notice. The 
chapel, which has been built from designs by Messrs. Lockwood and 
Mawson, of Bradford, has cost between £7,000 and £8,000 (towards 
which upwards of £5,000 has been already subscribed), and is in 
the Italian style. It is a commanding and spacious structure, 
and will seat about 1,500 people. It presents a frontage of 66 ft. 
towards the principal street, and comprises a total depth of 140 ft. 
It is gegen by a flight of ten steps extending within the 
pees at each end the whole width of the front. Upon the 
lighest of them rest six columns of the Corinthian order, sup- 
porting arches between boldly rusticated piers, which form the 
angles of the portico. The building is crowned by a pediment, 
the apex of which rises to the height of 55 ft. from the ground. 
The tympanum is filled in by a circular panel bearing the inscrip- 
tion, ‘Glory to God in the highest, and on earth peace, good will 
toward men,” and surrounded by highly decorative scrolls. The 
wall behind the arcade is recessed the depth of 10 ft., and in this are 
the three entrance doors, flanked by two niches and pedestals for 
candelabra. The main vestibule contains the staircases to the 
galleries, and gives access to the chapel. The latter is a parallelo- 
gram of 9) ft. by 60 ft., and 38 ft. in height. The galleries, which 
are very spacious, are supported upon ornamental cast iron columns 
with enriched capitals. 

At an extraordinary meeting at Liverpool, on Tuesday, of the 
proprietors in the Magnetic Telegraph Company, the directors were 


| authorised to borrow a sum, not exceeding £30,000, for the sub- 


students, presented the watch; and Miss FE. Johns handed the ad- | 
dress to Mr. Hammersley, who, in returning thanks, said he believed 


that there was not a designing room in Manchester in which there 
was not to be found at least one person who had been trained in the 
Manchester School of Art; and he further believed that there were 
four or live young men, resident artists in Manchester, and originally 
pupils in the school, who, if they lived, would prove as great men as 
any that English art had known. 

t is stated that arrangements have been concluded with Mr. John 
Hamilton. jan., of Liverpool, manufacturer to the Corrugated Iron 
Boat and Army Wagon Company, to construct © “ Novello craft ” of 





sufficient size to carry seven men—our authoricvry (which describes 


the invention as a “ marine locomotive ”) adds, “ upon the water.” A 
trial of the apparatus is to come ot! in July. 

The Architectural Society for the counties of Lincoln and Notts 
commenced their annual meeting on Wednesday at Grimsby, and 
continued the proceedings yesterday. A variety of papers were 
read, and excursions were made to several objects of interest in the 
surrounding villages. Yesterday the Grimsby Docks and hydraulic 
tower were also to be visited, under the guidance of Mr. A. Smith. 

The eighth annual report of the Great Northern Railway Loco- 
motive Sick Society has just been issued. The operations of the 
society are extended to servants of the Great Northen resident in 
Doncaster, Peterboro’, London, and Boston. There are, it appears, 
2,482 members, and the amount paid for sickness has, during the past 
year, been £1,464 11s, 104d., and for deaths £225 1's. The balance 
of both the sick and burial accounts has increased from £508 3s. 14d. 
to £582 Os. 44d. ‘ 

One morning last week a mineral train on the Great Western 
Railway had just passed the works of Messrs. Wood Brothers, at 
Saltmey, when the engine exploded with a tremendous crash. The 
driver, Levy Neville, sustained a fracture of the small bone of the 
left leg, one of his tingers was cut open, and his system generally 
was severely shaken. He has been removed to the Chester Intirmary, 
where he has been going on favourably. The fireman was thrown 
a considerable distance, but, wonderful to relate, received no in- 
juries. The engine presented an extraordinary appearance. The 
boiler was entirely ripped up; the tubes were opened upwards like 
a fan; the hinder part was thrust upwards, and both ends were 
blown away. ‘The other portions were reduced to mere debris, and 
looked like a scattered mass of old iron. One piece of considerable 
weight was thrown to the distance of 180 yards. 

A special meeting has been held of the committee of the Hud- 
derstield Society for the Prevention of Steam Boiler Explosions, for 
the purpose of investigating the causes of the late fearful accident 
at Messrs. E. Learoyd and Co.’s,, After a careful consideration of 
the case, the committee unanimously adopted the conclusions drawn 
by Mr. Longridge, in a report on the subject, that the accident was 
attributable to the defective construction of the flue, and more par- 
ticularly to the insufficient thickness of the plates. The committee 
also expressed their surprise that no mention was made of these 
facts by the jury, before whom the construction of the boiler was a 
frequent and prominent subject of discussion. 

At the last meeting of the Bradford Town Council, Mr. Alderman 





mersion of a cable to Denmark, under certain arrangements with 
the Submarine Company. 

No fewer than fifty-four informations against various millowners 
were disposed of on Saturday at Bradford. Amongst the rest, Mr. 
William Denby, of Shipley, and Mr. Thomas Booth, of Dudley Hill, 
were charged with a violation of the eighth section of the Factory 
Act, in allowing several adult persons to clean their looms during 
some portion of the hour required for dinner, a practice said to be 
common. As the cleaning of the frames was not necessary to the 
due carrying on of manufacturing processes, the bench held that the 
defendants had a beneficial interest in the machinery being cleaned 
during the dinner hour, and were therefore culpable for the offence. 

A terrible accident happened on Saturday at the Consett Ironworks. 
As some seventy men were busily employed in the rail mill, rolling 
iron, &c., for railway plates, the tty-wheel suddenly broke, spreading 
destruction around. The wheel was making seventy revolutions per 
minute at the time; its weight was about 20 tons, and its diameter 
24 ft. The principal portion of the shattered fragments fell into the 
wheel-pit, but others flew to the right and left. One, weighing 
about 35 tons, was driven a distance of twenty-nine yards, and 
struck against a wall 2 ft. in thickness, making a breach in it fully 
4 ft. in depth, and 2 ft. in breadth, passing on other twenty-four 
yards. Near to that was another fragment, weighing 1} tons, deeply 
imbedded in the ground. The roof was shattered, and fell upon four 
men cutting iron at the shears, in front of the tly-wheel. The men 
were, as a matter of course, instantly buried beneath the ruins ; some 
of them were burnt by falling on hot rails, and all of them were 
seriously maimed and injured. 





Tue Sunken Suips av SeBasrorot.— A correspondent of the 
Times says :—I can give you some fully reliable information about 
the labours of the Philadelphia in the harbour of Sebastopol. It 
comes from persons lately returned from there. As I wrote to you 
some considerable time ago, the first attempts made by the Boston 
Wrecking Company failed, this company retired, and the Philadel- 
phia, with Colonel Gowan at its head, made a new and more favour- 
able agreement with the Russian Government. According to the 
first, the proceeds from the sale of the vessels raised were to be 
divided equally between the Government and the company. The 
present agreement is, that the whole proceeds belong to the com- 
pany. The works were begun in the south harbour last autumn, 
and have been since continued with considerable success; 28 vessels 
—brigs, schooners, and lately one corvette-of 18 guns—have been 
successfully raised ; of the 28 vessels, 15 have been raised whole, 
and with the hulls in very fair condition; the others were broken to 
pieces, and taken out in that condition, but even in this latter case 
the copper bolts, sheathing, and the timber pay for the expense of 
raising. In the south harbour it seems the ravages done by the 
Black Sea teredo are not considerable, owing, probably, to its being 
less subject to the influence of the waters of the Tchernaya. I have 
myself seen the double eagle which o.cupied the stern of the 
corvette Calypso, which is in a perfect state of preservation. With 
the profits derived from the vessels raised, the apparatus is in- 
creased. Only lately a caisson with the power of 2,500 tons was 
launched, and another will soon follow. With the two together it 
is hoped that some of the larger ships can be raised. The wrecks 
tind a ready sale on the spot, or are sent to Odessa and Constanti- 
nople. There are about 32 Americans and from 60 to 70 Russians 
employed on the works, and it is contidently expected that in two 
years the whole harbour can be cleared. With the exception of the 
ships sunk at the entrance of the great harbour, no guns are on 
board any of the vessels. 
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SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie .. .. 52s. 6d. f.0.b. Glasgow. 
ste. « Se } do. 

» 3 Do. ++ oe 478.9d. ,, do, 

M. Nos. Do. vo +e 478,90. ,, do, 
= : WARRANTS, 
3-5ths No. land) Cash prompt .. .. 47s, 6d. per ton, 
25ths ,, 3 .. 1mo., open,.. .. 478. 9d. do, 
am 2 mos., 99 «ee «6ee «6488. 0d. do, 

. M. B. or Ce oo ++ ee 488. 3d. do, 

MANUFACTURED IRON, 


B 
ars, ee oe se ee oe £8 0s. less 3 per cent, 


Plates and sheets :. :: :: £q fs. Jem 4 per cant. 
a ww we ee oe 06 SE 4d. per ton. 
pal te se ee se +e £5 58. per ton, 
TS ce ce ce ce oe a MY ber ton. NETT CAsH, 


GLascow 2 
. ‘ th May, 
Our market continues in a drooping state, large nid eonl ¥» 1859. 
during the past week by parties who have long been Nowa ae been made 
the present there seems little probability in favour of a che , Som. _ For 
prices ; and, notwithstanding the lowness of the price, there are‘? higher 
able sales made for a further fall. *sider- 
. The sg for shipment and consumption is but very meagre, althoy h 
ast week’s shipments were 13,755 tons against 11,262 tons corres i 
week last year. + ; ny 
SHaw anD THOMSON, Metal Brokers, 


PRICES CURRENT OF METALS. 


| British Metals are quoted Free on Board; Foreign in Bond. — Extra 


sizes are charged for at the rates agreed by the trade. Broker 
is not charged for buying except on Foreign Tin. ” 


























































Dis. 
4 5.d, D-Cte 2 8. d. Dis 
(LON, English Bar and Bolt:— IRON, Swedish, Indian p=. 
in London.....+.+.0-prin 7 00 38 ASSOFEMENS 6.6 wees }orta 13 0 va 
im Wales... ~- @ SOO « Russian COND ,, » 17 0 0, 
in Liverpool .... s+. » 6100 4, | STEEL, Swedish Keg, uom.,, 2010 0” 
¢ 2 )Staffordshire Bars... ,, 8 00 1h Ditto Rolled ... coo 1920 05 
= 5 (Sheet, Sul. Sttua,» ¥Y9lvo , Faggot... am See 
4 bL | ESTEE » 1 00 ,, | SPELLEK,onthespot.... », 1910 Onete 
= goes 9 900 , BO BOTW voces cesccesecsee WO 
2 Sent 7 OS « ZING, in sheets........... 28 lv Oly 
™ =) Nail Rod,sq. a2sé3 » 9 00 ,, | COPPER, Tile, 1400 28ib..,, 107 10 63 
SHIPPING LRKON,\2 3 | Tough Cake.........0008 », 107 0 0 
Statfordsh, Bars|== 9 ,, $ 00 2) | Sheathingand Boits...-prib, 0 012” 
Sheet, Single ..... SZ= » 9100 ,, Sheet canta ‘ 0012, 
ouble.. bas » J 00 ,, Bottoms « » O 01%, 
BO ccccseml ee w 8 OF sy cle co « ote 
Rod,Round......J325 4 8 UO ,, Yellow Metal. ~~ © 9a, 
Nail Rod, Square. J ™,, 9 OO 7, ‘a Burra. prt — 
IRON, Rails,in Wales, cash», € 0 0 nett USSIAN.. ..... on _ 
’ » 6 months » 650 , LEAD, British Pig. » 2215 02 
in Staffordshire »» Oe ws Spanish... ...5 see +» 2210 0,, 
Railway Chairs, in Wales» 450 ,, W. B. at Newcastle... . = 
” inClyde» 4 50 ,, SHEE «21. rseveeececseees 9p 3310 0,, 
Pig No. 1, in Clyde.... 2 86 TIN, English Block, nom... ,, 129 0 0,, 
4-Sths No.1 & 2-Sths 276 Ba oo ec» 180 0 0, 
NO. 8... 0e0ece cece «i 2 137 0 0, 
No.1, in Wales... ” - ” 135 0 One 
No. 1,in Tyne and Tees » _ ae Straits » 1380 0 0,, 
Ditto, Forge .......+00 0 - » | TIN PLATES, Char- b 113 
Staffordshire Forge Pig coal, 10...... it diate 3 
(all Mine), at us f 310 0 ,, Ditto 1X... cog 329 Oy 
Works, L. W., nom.. Coke, 10 ys 6 0, 
Welsh Forge Pig (all it Dito 1X....ceeeees cee yp 112 0, 
Mine), at the Port. § " Do. at Newport, 1s. prbx. less — » 
Acadian Pig, Charcoal... , 8150 ,, Do. at L’pool, Gd. ,, = 
Scotch Pig, No. 1, wee | 3100 CANADA, Plates........ prin 13 0 00 
Lamden cocccsevesces § ™ ” | QUICKSILVER.,..., prbottle 7 0 00 


Rats continued dull of sale; the nearest quotation is about £6 per ton 
f.0.b. in Wales, nett cash 

Scotch Pia Iron : There has been but little demand for warrants during 
the past week, and prices have again receded ; the market closes flat at 
47s. 6d. per ton for cash, 48s. one month, and 49s. three mouths, open for 
G. M. Brands f.0.b, at Glasgow. The shipments were 13,800 tons against 
11,300 tons the corresponding week last year. 

SPELTER continues depressed, with but jittle variation in prices. 

Correr : It is expected that a further reduction will shortly be made, as 
prices of ore are considerably lower. 

Leap in moderate demand. 

Tin : Since our last report the price of Banca, in Holland, suddenly 
advanced to 79 florins, equal to £139 laid down in London ; but this rate 
was not maintained, and the market now closes firm at £135; and Straits 
£130 to £131 per ton. The quantity announced for the annual sale at 
Amsterdam, on the 7th July, is 146,214 slabs, 


TIN PLATES are easier. 
MOATE and CO., Brokers, 
May 26, 1859. 65, Uld Broad-street, Londons 














TIMBER. 
1858. | 1859. | 1858. | 1859, 

perload— £3.28) 4 % £58 perload—4 8, £ -|4 a £% 

Weak 2. rcercccccces 10 10 11 10/}10 012 0 | Yel. pine.per reducedC. | 
Quebec, red pine... 3 5 4 0) 310 4 0) Canada, Ist quality.17 0 19 0) 17 020 0 
yellow pine 3 0 315/ 3 5 31 Qnd do... 1010 J1 ¥/} 1010 0 0 
St.John, N.B.,yel,, 5 © 6 0 5 O 6 O ‘Archangel, yellow..14 015 0/15 0 0 0 
Quebec, oak, white.. 510 610/ 510 610 St, Petersvurg,yel..11 10 12 10/11 012 0 
ire «+ 310 4 0] 4 0 O ©)/PFinland........... 910 1010; 9 O11 O 
elm - 310 410{ 310 510 emel.........-.1010 1510) 9 014 @ 
Dantzic, oak .. - 310 510] 6 0 7 O}||Gothenburg,yellow.9 10 1210; 9 0123 6 
fir..ccoe 3 6 4 0] 315 310!) white. 9 0 11 0/10 Ol @ 
Memel, fir . 35 4 0) 3 3 410!|Gefle, yellow, -1110 1210/11 OW 
Riga... + 315 0 0: 313 315! |Soderhamn... -ll 0 121v/1010 0 6 

+3 0 3 5; 210 2 15) | Christiania,perC, 

r 6uv 80 6u 80 utyduy st a0 % 0) 0008 
ylpine5 0 7 0) 5 0 7 O|| im .....yellow | 
Lathwood,Danwc.fm610 70,60 0 0 — 015 110110120 

Memel...0 © 0 0; 0 0 O O|| perduft, din... 

St. Peters. 8 0 810| 7 O © O | |Staves, perstandard M 
Deals, per ©. 12 ft. by 3 by 9 in. jduebec, pipe... ... 60 070 0/80 000 
Quebec, whitesprucelS 01810 141018 0 Si punch 0 0 23 0/20 022 0 

red pine... 0 0 0 0 00 080 altic, crown « | 
St.Jobn,whitesprucels 0 1610/14 015 0|| pipes... $f 220 0 240 0 | 160 0 165 0 





MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RarLway.—The 
total expenses wf this company’s railways, including rents, tolls, duty, 
&c., from January 1 to May 15, 1859, amounted to £102,136, as 
against £99,592 for the corresponding period of 1858. The total 
receipts of this company’s canals from January 1 to April 30 amounted 
to £24,252, as against £19,048 for the corresponding period of 1808, 
leaving a balance of net profit of £8,799, as against £0,977. 

Tue Navy—Ovr Resources.—So far as our means of safety 
against any violent and sudden attack is concerned, looking at the 
state of preparation of our supposed foes, there seems to be cause 
for anything but mistrust, as the following force of British steam 
line-of-battle ships, at the present moment in commission, and 
ready for commission, will show :— 

Screw-STEAM LINE-OF-BATTLE SHIPS IN COMMISSION. 








Channel Squadron. Mediterranean Squadron. 
Royal Albert.. .. 121 Guns. | Marlborough. .. 131 Guns. 
James Watt co oe SE ts St. Jean D'Acre .. .. 101 4, 
BD 6s ce ee ce Me ts Conqueror .. .. «.- 100) yy 
Hero ~~ we swim Oe. Hannibal .. .. «. 91 wp 
Agamemnon... .. .. 91 5, Princess Royal .. .. 91 
Cee 5. tw co ce OO gp | we ee 0 = 
Exmouth .. . . © ,, Renown... «. «. «- O91 5 
DOE os ce ws ww OP on Victor Emmanuel .. 91 ;,, 
Cry os oe cs ee Brunswick .. .. «+ 83 45 

and 9 steam blockships. Centurion .. .- «2 80 4, 

READY FOR COMMISSION. 

Windsor Castle .. .. 100Guns.] Aboukir... .. .. .- 90 Guns. 
Mager oc co ce co Hp Goliath < « c & @ 
St. George .. .. 9 , Majestic... .. «. «+ 80 5 
Neptune ow ae ee Mars ime ee 
Trafalgar... .. .. «. 90 , Mevanee.. .. «. +» 80 9» 
Queen .. «2 «es oe 86 vy Sanspareil .. .. «+. 70 


Not Quite COMPLETE. ; 
Rodney .. «+ es 90 Guns. | Royal William .. .. 90 Guns. 
Waterloo < - wo a & Lion “i we oe wn Oe 
Te as cs ce oe Wwe F 
And, in addition, there are all the sailing line-of-battle ships, be- 
sides those on other stations than the Channel and Mediterra- 
nean; the screw line-of-battle ship Nile (90) Hag-ship on the a 
station, with a floating battery or two, and several heavy - ing 
frigates, rated at 40 to 5) guns, with the very important ¢ pe 
heavy steam-frigates. There are eleven screw Hine-<f-bettle a - 
being built, to meet the improved character of the new ; <a 
battle ships constructed in France and Russia. There are - 
numerous vessels of a smaller class than frigates, and no less ~_ 
109 gunboats, in addition to those already in commission, the w > le 
of which latter could be manned and equipped in a little more than 


a week. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
, Friday, April 1, 1859. 
Sir Roprrick I. Murcuison, D.C.L., F.R.S., Vice-President, 
in the Chair. 


ON THE INSIGHT HITHERTO OBTAINED INTO THE NATURE 
OF THE CRYSTAL MOLECULE BY THE INSTRUMENTALITY 
OF LIGHT.* 

By Nervi. Srory MaAsketyne, Esq., M.A. 
(Concluded from page 363.) 
For all the results that had been previously reviewed, an explana- 
tion more or less complete may be found in a simple hypothesis ; 
namely this, that the centres of gravity of the crystal-molecules are 
always arranged in planes which represent either actual or possible 
facettes: while the relative distances of molecule from molecule are 
the same in the same direction, but different for different directions. 
To disturb a molecule so as to move it out of its plane, would be to 
destroy the integrity of the molecular system. Magnetic orientation 
would only indicate the lines of greater or less distance between the 
molecules; increase of thermic intensity (temperature), too, only 
causes a greater interval between the molecules without altering the 
crystallographic relations of the planes they lie in—albeit that this 
increase of interval is different in different directions. These, and, 
in all probability also, the other as yet less elaborated results of 
physical experiment, are thus explicable as dependent on the dis- 
position of the mass centres of the molecules, and are so capable of 
being rendered subordinate to the fundamental law of crystallograpy. 
But the hypothesis above sketched in outline fails to explain a 
series of facts which light reveals tou us, and which show that the 
optical properties of a crystal cannot be directly dependent on the 
arrangement of the molecules. Among these are the following :— 
Istly. The action of increased temperature on a crystal, while it 
alters the volume of the crystal, does so by changing the values of 
the parameters, changing thereby too the refractive powers of the 
substance. As such refractive powers vary generally inversely as 
the amount of elasticity and directly as the density of the light- 
transmitting medium varies, we might expect the variations in the 
parameters and refractive indices and also in the axes of elasticity 
to follow pari passu with the changes in the molecular density in 
different directions as the crystal becomes expanded: nothing of the 
kind occurs. The axes of optical elasticity vary indeed (in aragonite, 
for instance), but their orientation is quite dissimilar from that of 
the altered crystallographic axes; i. e., the directions of the greatest 
mean and least parameters of the heated crystal, which measure its 
physical density, entirely differ from the corresponding directions of 
the greatest mean and least of the new axes of optical elasticity. 
2ndly. The speaker had already alluded to the remarkable fact of 
the crossing of the planes of the optic axes for different colours in 
mellate of ammonia, brookite [Grailich], and other crystals, such 
as at a high temperature, glauberite | Brewster, Descloiseaux |, and 
gypsum [Mitscherlich]. It is strange to think that thus in one and 
the same substance there should co-exist a principal direction of 
vibration of a different order (e.g., the a axis for the red, with the 

b axis for the violet), for diflerent colours in one and the same 

direction. 
3rdly. Again, the prolific labours of Grailich, and his pupils, 

have established a most interesting and important law regarding 

x isomorphous substances, viz., this: that the 
optical similarity between any series of isomor- 
phous bodies frequently diminishes in propor- 
tion as the isomorphous chemical substances, 

Y. Ynot common to the ditferent bodies, prepon- 

derate over those which are common to them. 
The crystallographic orientation of the form 

common to the isomorphous group of the 
following substances, is expressed by the 

parameters in the order of their magnitude a, d, c. 

In sulphate of potash the optical elasticity is expressed by the 
symbol acb; in sulphate of ammonia by bac; in chromate of potash 


+ pa f 
by acb; the order of the letters indicating in each case the orienta- 


_ 
tion of the different magnitudes, as expressed by the letter (a being 
greater than b, and b than c), and as compared with the directions 
in space of the original crystallographic parameters a bc. 

Thus the chemical substance entirely overrules the crystalline 
arrangement in impressing on the crystallised body an optical elas- 
ticity ; so that we are driven to seek the fundamental cause of optical 
character not in the arrangement of molecules, but in the inner 
nature, constitution, structure of these. 

How, then, are these results, discordant as they are with crystal- 
lographic facts, to be reconciled with that general harmony between 
morphological symmetry and crystallo-optical phenomena, which we 
have already in part accepted ? 

To this question the answer is not readily found. It is, however, 
the more probable view that the chemical units of matter (of the 
nature of which we are profoundly ignorant, and are without even 
analogies to guide us; but which the atomic theorists assume to be 
compounded of atoms in some form of geometrical arrangement, and 
clustered together in chemical groups) form the basis of the crystal- 
line system: that these are ordinated (with the ether of the mathe- 
matical theory) in higher groups which form the ultimate crystal- 
units-of-mass, or crystal molecules—but that the form and internal 
arrangement of the molecules bears a close analogy, and a general 
identity of symmetry, with the form of the crystal of which it is 
the constituent mass-unit. 

The chemical units of mass we can at any rate treat as distinct 
mechanical units with centres of gravity, and centres of volume 
(probably distinct), and endowed with powers that cannot be the 
same in different directions. These, then, would thus upbuild the 
molecular units of mass of the crystal, and would be arranged in 
the interior of those molecules in a manner closely analogous to the 
arrangement of the molecules in the crystal itself; which, as was 
before stated, may be looked on (at any rate as an illustration to the 
mind of crystallo-physical facts) as so co-ordinated in direction as 
that every plane in which a series of the centres of gravity of the 
molecules lies, must be (an actual or a possible) crystal plane. The 
mysterious ether assumed and adopted by the undulatory theory 
plays its part within the molecules and enshrouds its constituent 
chemical units of mass. 

_On the one hand, then, axes, such as those of acoustic elas- 
ticity, of magnetic induction, or thermic axes, belong to the 
crystal as a whole, depending for their magnitude and direc- 
tion on the statical condition and the relative arrangement of 
the molecules inter se. The axes of optical elasticity, on the 
ether hand, will be the axes of elasticity of the molecule 
itself, that of the ether within it. But the elasticity of 
the ether, as exhibited by the velocity with which a ray is 
propagated in it along its different directions, is controlled by the 
action of the reposing ponderable units (or atoms at rest) on the 
ether particles in motion. As long as the directions in which the 
ether is constrained to vibrate, by reason of this perturbing action— 
its axes of elasticity—are continuous throughout the crystal (as will 
be the case if the neighbouring molecules are arranged inter se in the 
same symmetry as the ether particles in any one of the molecules, so 
that the neighbouring molecules do not distract those directions by 
a perturbing action oblique to theirs), so long will the influence of 
the material particles be confined to the exercise of a constraint on 
the velocity of each wave, whatever its length, ie. colour; but it 
will not cause any dispersion of these. This condition of coincidence 
in direction of the crystalline and molecular axes occurs only in the 
rectangular systems; and in the biaxial ones, therefore, only in the 
prismatic system. But the coincidence is confined to direction, 

nor their orientation (as had been 


is, 





neither the magnitude of the axes, 





shown), presenting any identity. 
__ In the oblique systems there is no reason to assume the obliquity | 
in the molecule as of the same inclination as that of the inclined | 


axes of the crystal. Thus, these two sets of oblique axes cannot 
coincide in direction. Hence, the pens influence of the ponder- 
able matter operates, by reason of this want of coincidence, in direc- 
tions other than those of the axes of the individual molecule, and 
extends its results to the directions of vibration—that is to say, 
effects the dispersion of these directions for different colours. In fact, 
for any light wave now to traverse the crystal without being broken 
up, it must take directions neither coincident with the axes of 
elasticity of the molecule, nor with the crystalline axes. These 
directions will have different orientation for ditlerent colours, and, 
not being coincident with the thermic axes, will vary with the tem- 
perature. They will be rectangular axes—axes of a polarisation 
ellipsoid, different for each colour—and will indicate the directions 
of the principal planes of polarisation, which must be normal to each 
other, and will also prescribe the limits of the wave surface. They 
are the resultant axes of polarisation before alluded to; they have 
no statistical significance in the crystal. 

But this subject enters here into the domain of mathematical 
analysis. Indeed, though experiment has effected much, and mathe- 
matical interpretation more, for the establishment of the laws that 
control the difficult phenomena exhibited by oblique crystals, the 
subject is still one in which much has to be done, especially in 
determining the true axes of elasticity in these crystals. 

The last subject touched on, and that briefly, was the impossibility 
of explaining the growth of a crystal by any architectural view, like 
that of Haiy, i.e., by any view that supposes the crystal developed 
by the addition, one by one, as it were, of molecules, endowed only 
with forces acting at minute distances and depositing themselves by 
virtue of these alone in their position. The facts connected with the 
growth of a crystal in its mother-liquor point to quite a diflerent 
conclusion. 

The simultaneous production of the corresponding facettes, however 
minute they may be, and however complicated the crystal form, upon 
the opposite ends or parts of it, and in the precise positions where 
symmetry requires them, needs for its explanation something akin to 
an instinct in the molecules, if we are to suppose them so to deposit 
themselves as that their deposition is independent of influences 
extending at once over the whole crystal, and to the mother-liquid 
investing it. 

Hemihedrism points to the same result.* 

So, too, how are the infinite numbers of tesselated crystalline frag- 
ments that inter-penetrate without any symmetrical orientation 
so many crystals [Leydolt’s Etching Experiments on Quartz, 
Apophyllite, &c.] without interfering with their general form, to be 
explained ? 

Finally, the form of crystals, say of fluor spar, or of calc spar, from 
the same mine, are similar, while those met with in a neighbouring 
locality, where the conditions of deposit were different, are different 
from these. The typical form of barytes as found in Cumberland, or 
in Auvergne, Schemnitz, &c., are ditferent for each locality, and so 
are often the hornblendes that occur in different rocks. Over large 
extents of country a mineral (¢.g., the augite of Southern Tyrol) will 
present constantly the same combinations of cystalline form. Salt 
is deposited in cubes from its simple aqueous solution—in octahedra 
when that solution contains uric acid; and alum presents the form 
of the cube when alumina is present in excess. 

In all these cases, therefore—indeed, in every case—the growth of 
a crystal is an inexplicable thing, so long as we endeavour to trace 
its cause to powers residing in and contined to the molecules. A 
crystal, like a plant, is developed in a medium, and as the plant owes 
the special peculiarities of its individual form, notwithstanding the 
seemingly perfect freedom of its growth, to special circumstances in 
the soil, the air, the weather during that growth; and its general 
similarity to other plants of its kind, to the organic laws that control 
the conditions of its species ; so must the crystal be considered as the 
result of many co-operating influences, including those of the foreign 
constituents of the mother-liquid, those of temperature and other 
physical conditions, and involving the principle that the molecules, 
whether those deposited, or those about to become so, affect and are 
afiected by—and that to considerable distances—the whole of the 
formed and forming crystal matter. 

It would be as useless to expect to explain the growth of a crystal 
without some such view as this, as to endeavour to account for the 
growth or outward form of a particular plant by the development of 
a single leaf. 

In closing the remarks made in this discourse upon the theoretical 
bearings ot crystallo-physical and especially optical investigation, 
on our views of the structure and constitution of crystals, the 
speaker could only allude to the important practical services they 
have already rendered to mineralogy, especially in the able hands of 
M. Descloiseaux, in Paris, who has been enabled to determine several 
mineralogical species by their means, 





LIVERPOOL PO YTECHN IC SOCIETY. 


Last week this society met for the last time previous to the vacation, 
at the Royal Institution, Colquitt-street. Maxwell Scott, Esq., 
the President, occupied the chair. 

SHIP-LIFT. 


Mr. C. F. Salt, the secretary, read a paper upon an invention 
patented by Mr. George Josiah Mackclean, for docking or repairing 
ships at home or abroad. He explained that the lift was formed by 
a number of pontoons constructed of plate iron, air and water-tight, 
such as were under the platforms of our landing-stages, of such a 
size as might be necessary for obtaining the requisite buoyancy. 
These were placed side by side afloat, at distances apart proportioned 
to the length of the lift, with a platform of timber tixed upon them. 
Ten such pontoons, each 50 ft. long, 10 ft. wide, and 6 ft. deep, were 
placed alongside of each other, with intervals of 5 ft. between them, 
and so attached together that they formed a floating platform 50 ft. 
wide by 145 ft. long. As each of these pontoons would displace 
about eighty-tive tons of water, the whole fabric would be equal 
to a load, including itself, of 850 tons. Along each side of this 
platform were erected columns and stays, formed either of wood or 
iron, and furnished with the necessary steps from which to stay the 
vessel as she rose, and with platforms or paths for the workmen. 
These columns and upright platforms, or such portions of the super- 
structure of which they formed part, as the nature of the case might 
require, were constructed hollow, with such an extent as might be 
necessary to keep the whole fabric from sinking lower than the level 
of these side paths, even where the pontoons were filled, or were so 
made as to form reservoirs to contain compressed air for the pur- 
pose of expelling the water from the pontoons. The columns could 
also be titted with stancheons for carrying a roof or tarpauling over the 
hull of the vessel under repair. The method of using the lift was as 
follows: —Water being let into the pontoons by suitable valves, 
they sunk and submerged the platform to the depth requisite 
for the admission of the ship over it. The vessel was then floated 
over the platform between the rows of columns (which were of 
greater height than the draught of the deepest-going ship for which 
the lift might be designed, and consequently always remained par- 
tially above water), and secured in a central position by breast- 
shores in the usual way. When all was thus ready, the water was 
pumped out of the pontoon chambers by engine power placed on an 
adjoining pier or jetty, or forced out by the air reservoirs before 
alluded to, or the chambers might be emptied by means of pumps 
on board the vessel to be lifted. As the pontoons thus acquired 
their original buoyancy, they raised the ship gently and steadily out 
of the water. In a tide-way, pumping might be altogether dispensed 
with by grounding the lift, and placing and shoring the ship in 
position at high water; then the pontoons being emptied by suitable 
valves at low water, on the return of the tide the lift would tloat 
with its burden. After dwelling at some length upon the advantages 
of the invention, and pointing out its applicability in various ways, 





* Grailich connects hemihedrism (i.¢., the development of only the 
alternate planes required by the symmetry of the system of a crystal) with 
a difference iu position of the centres of gravity and centris of volume in 
the molecules.—(/) ivute Letter.) 





Mr. Salt concluded by stating that it was proposed to establish a 
company, on the limited liability principle, to be called the “ Patent 
Ship-lift Company,” which, it was calculated, would return to the 
shareholders a net profit of 20 per cent. The invention seemed to 
him an exceedingly ingenious one, and it supplied a want that was 
much felt. 

Mr. T. R. Arnott ~~ the invention as similar in principle 
to that of the Victoria Hydraulic Docks, London, which had proved 
an i ace dation to shipping, two large ships ot 
been passed over the pontoons and examined within three hours, 
without a strain. He hoped it would soon be made applicable at our 
great float and elsewhere, 

Mr. Baker contirmed Mr. Arnott’s remarks on this point. 





ENLARGED PHOTOGRAPHS, 


Mr. D. A. Woodward, of Baltimore, U.S., exhibited a number of 
large photographic prints, obtained by means of an arrangement for 
correcting spherical aberration, so as to obtain expansion without 
distortion. A small picture was first taken, within the power of the 
ordinary camera. This was placed in the tube at a certain distance 
from the front lens of the instrument, and at such a focus, that by 
means of a condensing lens at the back of the object, all the rays 
from the picture passed through the centre of the front lens, and 
were projected on the paper in front, producing a perfectly truthful 
image, of any size that might be required. If any of the rays 
passed through the convex portion of the lens, refraction would of 
course take place, and the proportions of the picture would be de- 
stroyed, the distortion increasing with the size; but by causing all 
the rays to pass exactly through the centre of the leus, mathematical 
accuracy was secured. One great advantage of the instrument was 
that it could be used in a light room, and was, therefore, free from 
the inconveniences and uncertainty attending the use of the camera 
obscura. Another advantage was, that representations of objects 
could be taken by it almost instantaneously. Thus, portraits of 
very young children had been taken by it, which could not have 
been obtained by the ordinary method. The apparatus was to be 
seen at the establishment of Mr. Atkinson, in Manchester-street, 
who would be glad to exhibit it. 

In reply to questions from various members, Mr. Woodward said 
that his photographs were as durable as any others, but he did not 
believe that there were any that would not fade in the course of time. 
The great cause of fading was, that the preparation used in fixing 
was not thoroughly washed away. The water should be decanted, 
and frequently changed. In toning he used Hardwick's formula. 
The selling price of a life-size portrait in the States was from 
fifteen to twenty dollars. He considered the camera lucida a most 
valuable invention for diminishing the mere drudgery of drawing— 
in Government offices, for example, where much copying had to be 
done. 

On the motion of Mr. Sale, seconded by Mr. Arnott, the thanks of 
the society were warmly accorded to Mr. Woodward for the gratiti- 
cation he had afforded by his lucid description and beautiful 
specimens. 


ROWAN’S MARINE BOILER ENGINES. 


Mr. Arnott, in bringing this subject under notice, remarked that 
the invention was creditable to the ingenuity of the Clyde engineers, 
and at length promised to revive the progress and prospects of our 
mercantile steam marine, which was held in check by the cost of 
fuel, and consequent displacement of cargo at much sacritice, 
especially on long voyages. With these improved boilers, econo- 
mising fuel-heat, and that engine working up the entire steam by the 
combined action of high and low pressure cylinders, the screw- 
steamer Thetis, of 580 tons, had made three fast voyages to the 
Clyde on a consumption of about three tons of coals per twenty-four 
hours. This was in addition to the saving of hands. So compact 
was the boiler and steam-chest, that one of 10U-horse power stood in 
a space 9 ft. square. 

Mr. Robert Lamont and Mr. Gray gave explanations of the 
principle and construction of the engine, from which it appeared that 
the first improvement of Mr. Kowan relates to the boiler, and consists 
in constructing it in a series of compartments, which constitute the 
main water space, and are provided with tubes or tubular flues to 
pass through them. By these means steam-boilers or generators, of 
immense strength and greatly increased evaporating power, may be 
produced, not liable to explode from an undue pressure of steam, or, 
supposing such an accident to take place, capable of preventing any 
considerable damage, either to the boiler or attendants, occurring. 
The second improvement is in the condenser. ‘The third im- 
provement is in combining in the steam-engine a high-pressure 
with two low-pressure cylinders. The boiler is worked with 
fresh water returned continuously from the condenser, and 
the economy is obtained principally by the means of very slow 
combustion of the fuel, as in the Cornish boiler, and by carry- 
ing expansion to a very considerable extent. ‘Io enable this to be 
done, there are on each engine three cylinders, the pistons of which 
are connected by a cross head, and move simultaneously. The 
centre cylinder, which is comparatively small, receives the steam 
direct from the boiler, on the upper side of the piston. After pro- 
pelling the piston downwards, the steam is permitted to pass to the 
opposite side of the two large pistons, which are acted on solely by 
the expanding steam, and have no direct communication with the 
boiler. The object of having three cylinders is to obtain equality of 
pressure and simplicity of arrangement, the general features of 
which are little different from an ordinary mercantile screw engine, 
or those of the common inverted cylinder engine. The surface con- 
denser is used mainly for the sake of obtaining pure distilled water 
for the boiler, as it would not be safe to work with so high-pressed 
steam and salt water. Indeed, if salt water were used, the incrusta- 
tion would svon put a stop to further proceedings. The boiler has 
been certified to be safer with 120 1b. pressure than nine-tenths of 
the common marine boilers with 15 Ib., and it is not at all liable to 
get out of order. ‘The boiler does not require to be more than half 
tull of water; so that the heat of the upper portion acts directly on 
the steam, giving the advantage of superheating which is so much 
spoken of at the present time in connection with steam boilers, 

Mr. Baker could not see the advantage of the extra cylinders, 
He thought that two would do just as well as six, and there would 
be less friction. He mentioned an instance in which a nuisance 
had been caused by waste steam, to prevent which the steam had 
been turned into a second boiler, and one furnace dispensed with. 
The consequence was, that the same amount of work had been done 
as before, but the coal bill was reduced about one-half. The great 
advantage of Mr. Kowan’s engine, in his opinion, was in the con- 
denser, which, with a very narrow water-space, was not liable to 
corrode or be salted up. 


VARIABLE EXPANSION GEAR, 


The chairman, referring to the paper which he had read in Jan- 
uary last, on Schiele’s patent variable expansion gear, as fixed to an 
engine belonging to himself and his brother, at the ‘Tranmere Foundry, 
remarked that some doubt was expressed on that occasion that they 
had not tried it sufficiently long to be certain that they saved as much 
as 20 per cent. of fuel by its use, and he then promised at some future 
meeting to give further particulars. At that meeting he stated 
that their average consumption previous to using the expansion 
valve was 4 tons per week, and with the expansion valve 
8 tons 4 cwt. per week, in eighteen weeks. This year they had con- 
sumed 48 tons 9 cwt., or at the rate of 2 tons 14 cwt. per week, 
showing nearly a saving of 1 ton 6 cwt. over their former consump- 
tion, or a saving of one-third. The increased saving this year was 
owing to the valve having got better to its pace, so that it cut off 
the steam perfectly, and gave them the full benetit of the expansion 
of the steam. They were better satisfed than ever with it, as they 
had not the least trouble with it ; and it answered its name perfectly, 
as it accurately varied the quantity of steam to the work required, 
and that without varying the speed of the engine, or requiring the 
attention of the engineer. 

The chairman also exhibited a 6-in. fan, of Mr. Schiele’s manu- 
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facture, for blowing smithy tires. It was being fixed at the Tranmere 
Foundry, and he would state the result of the experiment at a future 
meeting. 

The society then adjourned until September. 








SOCIETY OF ARTS. 
Wednesday, May 18th. 
ON THE RELATIVE VALUES OF COAL AND COKE IN LOCOMO- 
TIVE ENGINES. 
(Continued from p. 365.) 
DISCUSSION. 


Tue secretary read the following communication, received from 
Mr. D. K. Clark, who says—I perfectly agree with Mr. Fothergill 
in assigning to Mr. Beattie the honourable position of pioneer in the 
successful practical introduction of coal as a substitute for coke in 
locomotive engines, as there can be no question that, by his perse- 
vering efforts, he first succeeded in fairly arousing public attention 
to the real magnitude and importance of the economy in working 
expenses in railways that might be effected by the general use of 
coal as fuel. I believe that from this source of economy alone an 
addition of nearly 1 per cent. may be made to the dividends on the 
original share capital of railways, taking one with the other, with 
the reduced tear and wear of locomotives, so ably pointed out by 
Mr. Fothergill. I think, however, that the mode adopted in the 
paper, of illustrating the saving in cost effected by the substitution 
of coal for coke is open to criticism, and does not place the question 
on its proper basis. It is true that the quantity of coke manu- 
factured from a given weight of coal weighs only two-thirds of the 
original coal so consumed, and that 1} tons of coking coal make only 
i ton of coke. But in seeking to establish this ratio of three to two 
as the measure of saving, that is, that the cost of fuel is reduced one- 
third in dispensing with the coking process, it is overlooked that 
coking coal, as coal, is not the proper fuel for locomotives, and that, 
therefore, the calculation of saving should be based, not upon the 
relative quantities of coking coal and of coke made from it, but 
upon the relative prices and efficiency of proper locomotive coal and 
coke, This ratio 1s necessarily ty variable, as it is affected by cost 
of transport and other eleinenis. For instance, on one metropolitan 
line, whilst coking coal costs 12s, 6d. per ton, and the coke made from 
it costs 18s. 6d., other coal, suitable for locomotive uses, costs as much 
as 15s. per ton. On another line, whilst the cost of coke is 23s. per 
ton, the coal suited for locomotives costs 20s. per ton, or only 13 per 
cent. less. Again, take the North-Eastern Railway, at Newcastle, 
the difference of the cost of coke at from 8s. to 11s., and locomotive 
coal at 7s. per ton, is so inconsiderable as to scarcely make it worth 
while to use coal on that line. Notwithstanding such local approxi- 
mations in cost, there can he no doubt of the economical importance 
of the question before the meeting. Again, in the comparison of the 
coal-burning engines with the coke-burning engines of the South- 
Western Railway, no allowance has been made for the benefit of 
heating the feed-water in the former, as against the use of cold water 
in the latter; whereas my own experience with Mr. Beattie’s engine, 
the Canute, showed a most material increase in the consumption of 
coal when the feed-water was not heated. The following were the 
— I obtained from the engine with hot and cold water respec- 
tively :— 





= Coal 1 Temperature of 
Average train. per mile, feed-water. 
With heated water.... 11 carriages 17°4 Ib. 191 deg. 
With cold water...... ll ditto 24°0 Ib. 56 deg. 


Showing an increase of 6°6 lb. of coal per mile, by using the feed- 
water cold, as was done in the coke-burning trials recorded by Mr. 
Fothergill. The coke value would, therefore, be 16 Ib. per mile, and 
not 11 1b. or 12 Ib., as assumed in the paper, for comparison with 
the coke-burning engines. The large extra consumption of coal, by 
shutting off the heating apparatus, is, no doubt, greater in propor- 
tion than would be deducible from the known constituent heat of 
steam and water; but it is caused also by the less favourable work- 
ing conditions of the engine involved in the use of cold water. I 
hope, on another occasion, to bring the results of my own practice 
in coal-burning without smoke before the society. 

The chairman said, the paper they had heard was a very interest- 
ing one, and reduced itself to this:—Mr. Fothergill proposed to 
establish that which appeared to be a very simple proposition, 
namely, that the whole was greater than its part; in other words, 
that coal which contained all the elements of combustion and loco- 
motive power was more effectual than the same coal when deprived 
of some of its elements and converted into coke. It was a most 
important subject, not only to railway companies, but also to the 
public at large, who must derive great advantages from the enormous 
saving in the expenditure for fuel, which Mr. Fotherzill had pointed 
out, and his arguments appeared to have great plausibility. He (the 
chairman) would now be happy to hear the opinions of gentlemen 
present, whom he knew to be well acquainted with the subject. 

Mr. Grantham had listened with great pleasure to Mr. Fothergill’s 
paper, as treating of a subject of very great importance, not only in 
a scientitic point of view, but also as affecting the dividends upon 
railway property. He must confess that his friend’s paper had a 
little disappointed him upon one or two points, and if it should be 
agreed that some matters of importance had been omitted, he would 
call upon the society to award a gentle punishment to Mr. Fother- 
gill, by asking him to read a further paper upon the same subject. 

de would, in the first place, call Mr. Fothergill’s attention to what 
he considered an important omission in his paper, he not having 
stated whether he employed the hot-water apparatus in the coke- 
burning engines, as well as in those burning coal. Perhaps Mr. 
Fothergill would be good enough to enlighten them upon that subject. 
He would also ask him whether he had considered the question of 
the blast in the coke and coal-burning engines, as he was of opinion 
that a much greater heat would be found in the smoke-boxes of the 
latter than of the former, and less blast would therefore be re- 
quired. That was an important point. Mr. Fothergill had stated 
that the wear and tear of the tubes of the boiler was very much less 
in the coal than the coke-burning engines. That fully corresponded 
with his own experience; but there was another element to be con- 
sidered, viz., the tirst cost of this particular description of engii'e. ‘There 
might be a question whether the first cost of the engine, which 
appeared to be an expensive one, did more than make up for the 
difference in the wear and tear under the two systems. He did not 
say this with a view to depreciate the statements made in the paper, 
for he was an ardent admirer of the use of coal in locomotives. 
There was also another very important question—viz., the heat of 
the gases in the smoke box. He was afraid that railway engineers 
had overlooked this too much, and he feared also that those who 
had made experiments on the subject had made some mistakes. He 
had lately taken pains to make inquiries of some of the leading 
engineers as to the heat in the smoke-boxes of locomotives, and the 
answer he got generally was, that experiments had been tried, and 
that the temperature had been reduced as low as 300 deg. of heat; 
others had informed him that it was about 400 deg. of heat in the 
smoke-box. A curious experiment had been tried in his own neigh- 
bourhood, where a thermometer had been let down into the smoke- 
box, the bulb of the mercury going into the box for some distance, 
and the scale being in sight of the engineer. When the engine 
was standing at the station the thermometer recorded 300 deg., but 
it had no sooner started than the thermometer fell to 150 deg. This 
gave rise to some speculation as to the cause of this wonderful phe- 
nomenon, and many theories would, perhaps, have been founded 
upon it, but the whole was easily explained by the fact that round 
the thermometer there was a space, so that when the engine was 
put in motion, and the blast came into operation, the cold air struck 
upon the bulb of the thermometer, and lowered the temperature 
of the mercury. He believed the temperature of the fire-box 
would be much affected by the use of coal, and he was sorry that 
Mr. Fothergill had not brought that subject forward as an element 
in his experiments. Within the last few weeks he had been 
called upon to try some experiments upon locomotive engines in 





connection with a subject which he was happy to see illustrated by 
some specimens upon the table that evening, which he hoped would 
come before the society at a future time in a more connected form. 
Referring to these specimens of spiral heat- diffusers, Mr. Grantham 
went on to explain that the glass tubes shown represented the 
tubes of a boiler, and contained a spiral bar of metal. This was the 
invention, in the first instance, of Mr. Duncan, a gentleman of con- 
siderable scientific attainments, who took out a special patent for it. 
Their mutual friend, Mr. Charles Wye Williams, whose name was 
honourably known to the society, without being aware of these 
experiments, was making others in the most accurate manner of his 
own upon the same subject, and on an extensive scale. Mr. Wye 
Williams’ apparatus was also the subject of a patent; and as these 
patents clashed with each other, and there were points in each which 
the other party thought desirable to be retained, they amalgamated 
their interest, and the invention was now known under the designa- 
tion of Duncan, Gwynne, and C. Wye Williams’ heat diffusers. Mr. 
Grantham proceeded to detail the results of experiments made with 
the heat diffusers as recorded by Gauntlett’s pyrometer. The 
diffusers were placed in the tubes of the boiler, and he knew from 
experiment that they reduced the heat in the smoke-box pro- 
digiously, probably 200 deg. or 400 deg. The indication of the 
pyrometer with the heat diffusers in was 8U0 deg. in the smoke-box, 
and he believed it would have risen to 1,000 deg. or 1,200 deg. if the 
heat diffusers had not been in use. He had every reason to suppose 
that if coke had been used in the engine instead of coal, the heat in 


| the smoke-box would have been less. If, therefore, Mr. Beattie’s or any 


other coal-burning engine had this enormous temperature in thesmoke- 
box, it was evident that there was room for improvement in that 
respect, and it was another item in favour of coal if these deductions 
were correct. He would state in passing that the heat diffusers 
above alluded to promised very good results, the first trials showing 
nearly 20 per cent. of gain, mode of the practical difficulties in using 
them, viz., the supposed tendency in the tubes to become closed 
with ashes, had not taken place. Looking at the title of the paper, 
he regretted that Mr. Fothergill had confined his observations to one 
system only, as he was aware that he had an abundant store of in- 
formation upon the burning of coal under other circumstances. He 
did not say this to detract in any way from the merits of Mr. 
Beattie’s improvements. That gentleman had courageously faced 
the question, and was the first to direct public attention to it. He 
(Mr. Grantham) had, however, great hopes that some simpler means 
than those introduced by Mr. Beattie would be adopted. Fora great 
many years he (Mr. Grantham) had attended the experiments of 
Mr. Wye Williams, and had been a party to most of the investiga- 
tions made by that gentleman upon the combustion of coal ; and from 
the experience thus derived, he was of opinion that the operations 
so necessary in this matter would be carried on by a simpler engine 
than that of Mr. Beattie—combining, it might be, many of his con- 
trivances, but doing away with a great deal that was complex. 

Mr. John Braithwaite, having been called upon by the chairman, 
said, that having the intention at some future time to bring forward 
some views of his own in reference to combustion, he must decline 
entering fully upon the subject that evening. He had listened with 
attention to the remarks of the last speaker, and there were several 
of his views which, in the paper that he hoped to be allowed to bring 
before the society at a future period, he should endeavour 

© controvert. Whether it was a question of using coal or coke, he 
believed the present arrangement of furnaces and the manner of 
producing combustion were very far behind what he hoped would 
ultimately be arrived at. He thought that, ere long, the boilers of 
engines would be constructed of a different form, so as to produce 
more efficiently the draught in the furnace, not precisely after the 
plan which he (Mr. Braithwaite) brought forward in 1829, but such 
an improvement upon it that the combustion would be steadily 
carried on, and the gases essential to the generation of steam would 
be given out without the use of the diffuser to which allusion had 
been made. This principle had been carried out in the caloric 
— and had been found, so far, successful. 

‘he chairman was gratitied to hear that it was Mr. Braithwaite’s 
desire to give them the benefits of his practical experience in these 
matters. 

Mr. Braithwaite would be glad to do so, and for that reason he 
would not then forestal anything he had to say. 

Mr. John Bethell, being called upon by the chairman, said he did 
not feel himself competent to say much upon this point, because the 

aper was chiefly directed to locomotive engines, of which he had 
ittle or no experience. He might, however, make an observation 
with reference to the general question as to the comparative merits 
of coal and coke. He confessed he did not think the paper had 
sufficiently entered into it. Some years ago it was stated at the 
scientific institutions that the coke made from a certain quantity of 
coal would give the same amount of heat, and evaporate just as 
much water, as the coal from which it was made. He believed that 
was a theory which was advocated in that room some years ago, 
by his friend, Mr. George Lowe. He (Mr. Bethell) confessed he 
was astonished at that theory, for when they observed the 
great heat that was generated in converting coal into coke, it 
seemed very remarkable that the coke should, after being 
subjected to that process, give as much heat as the coal itself. 
He had burned many thousand tons of fuel in the stationary 
engines of his soaiealibeiealion and after some consideration of the 
subject it was clear to him that the difference arose entirely in the 
mode of burning the fuel. It was possible, no poubt, to construct a 
furnace which would give coal no advantage over coke. The real 
point was the proper construction of the furnace. It was excessively 
simple to burn coke when operated upon by a strong draught, so as 
to get all the heat out of the carbon which it contained ; but it was 
not so simple to burn coal, because this involved two operations; 
they had to burn the gases, which required one mode of treatment, 
and the carbon, or coke, which required another mode of treatment. 
He confessed he had not yet seen any plan which, in his opinion, 
was perfect for carrying out his ideas of burning all the gas and all 
the carbon. The plan laid before them that evening appeared to 
him very complicated. In France and Belgium, where they burnt 
a great deal of coal, as well as a patented fuel which contained more 
gas than coal, they had a simple apparatus for doing it, and they 
carried out the process in the locomotive engines without producing 
so much smoke as he had met with on railways in this country. He 
would not then describe it in detail, but it was a simple arrangement 
of the fire-box, which allowed air to pass in over the fire. He had 
hoped the paper would have gone more into the general question, 
and not have been contined to one description of locomotive. There 
were many locomotives as well as fixed boilers working in this country 
in which various plans were adopted, by which the gas from coal 
was more or less burnt, though not always efficiently. With regard to 
the analyses before them, he confessed he was astonished at them, 
and he could hardly believe them to be correct. It was easy to take 
an analysis ef the composition of coal, but the ascertaining how much 
water a certain fuel would evaporate was a different matter, as appa- 
ratus specially adapted to the different kinds of fuel was necessary in 
order to obtain reliable results. If they were using an apparatus to 
burn coal which contained the gases as well as the carbon, they must 
have an apparatus in which the air came over the fire, and if the 
same apparatus was used for burning coke it would not answer. 
Hence, they found it stated in the table before them that 1 Ib. of 
Ramsay's coal evaporated 15 Ib. of water, whereas 1 lb. of coke 
evaporated only 12 1b. of water. He believed if the coke were used 
with a proper apparatus it would evaporate more. Again, they 
found it stated that the Merthyr coal, which contained 89 per cent. 
of carbon and 4 per cent. of hydrogen, or 93 per cent. of heat-giving 
roperties, evaporated only i4 Ib. of water per Ib. of coal, whilst 

amsay’s coal, which contained only 90 per cent. of heat-giving 
properties, evaporated 15 Ib. of water. That, to a theoretical man 


seemed an absurdity, and showed that in all experiments as to using | 
ra e | with every contrivance for husbanding heat, he had found coke had 


fuel for the evaporation of water, everything depended upon the 
manner in which the fuel was used. The Welsh coalowners had, 
for a long time, contended that their coal would evaporate a larger 
uantity of water than the Newcastle coal; latterly, however, the 
Newcastle gentlemen had asserted that their coal would evaporate 





more water than the Welsh coal; but, to his mind, such statements 
ought to have no weight, unless each description of coal was used 
with an apparatus especially suited for it. Then came the question, 
whether the apparatus which was suitable for any particular 
description of coal could be practically adapted for general use with 
steam boilers. That was a matter which they all knew to be one of 
considerable difficulty. They could easily construct a small experi- 
mental apparatus, but they might not be able to apply it when coal 
was burnt in masses for heating large boilers. He di not think the 
meeting was in a condition to argue this question upon the data 
given in the paper before them, or to enter into it in a way that its 
great importance deserved. 

Mr. George Lowe, F.R.S., said, although he was not a locomotive 
engineer, yet he had been connected with the combustion of coal and 
coke in London for the last thirty years. He agreed with Mr. 
Bethell that there were anomalies in the tables before them, which 
were most perplexing. Some of these anomalies had been already 
referred to, and in one instance it was evident that there was some 
mistake, viz.,in the statement that there was more sulphur in coke 
after it had undergone the carbonising process than in the coal 
itself. As gasmen they knew that when the gas was evolved from 
the coal a certain amount of lime was wanted to get rid of the 
sulphur which came out of coal during the process; and therefore 
he thought there must be some error in the analyses before them. 
The point, however, to which he most desired to address himself was 
with reference to a statement which Mr. Bethell had noticed as 
having been made by him (Mr. Lowe) on the occasion of the read- 
ing of a paper upon this subject by Mr. Apsley Pellatt when he had 
the honour of occupying the chair. On that occasion he begged to 
state he gave the general opinions of the books—of the schools— 
rather than his own. They all looked up to Mr. Apsley Pellatt as 
a tolerably good chemist and a close reasoner, and that gentleman’s 
experiments upon the relative value of coal and coke for the purposes 
of his immense manufactory had been of the most beautiful and 
satisfactory kind. Mr. Apsley Peilatt would work one week or 
a fortnight with coal and the next with coke made from the same 
amount of coal, and he had shown that in every instance the work 
in his manufactory was done as well with the coke produced from a 
ton of coal as with the coal itself. There were eminent French 
chemists who confirmed Mr. Pellatt’s views, which were further 
confirmed by some experiments made at Philadelphia; and 
it was to be remarked that whilst Mr. Apsley Pellatt was 
working upon a large scale, the French chemists on a small 
scale in a laboratory, and the Americans on another seale, 
and he (Mr. Lowe) was also making his own experiments, 
the results of all these trials seemed entirely to coincide. He 
would now say a word or two upon the best mode of conducting the 
combustion both of coal and coke. The English locomotive had done 
great credit to the skill of our engineers, as was proved by the fact 
that as much as 101b. of water was evaporated with 11b. of coal; 
and there was every hope that much higher results would eventuall 
be obtained. Some of the experiments recorded by Mr. Fothergill 
were made as far back as 1855; but the French engineers, during 
the last two years, had made immense progress in the successful 
introduction of coal into the locomotive engine. After all, the great 
thing was how to conduct the combustion so as to make use of all the 
heat-giving properties contained in 1]b. of coal. Mr. Bethell had, 
no doubt, hit the point in stating, that it was absolutely necessary 
that a certain amount of air should go over the fire, as well as 
through the furnace, to produce the proper combustion of coal. Ver 
little air was wanted to go over the furnace if they used coke, but if 
they used coal, then a certain amount of atmospheric air must go 
over the furnace so as to combine with, and promote the combustion 
of the hydro-carbons and other inflammable matters, which, if they 
got so far as the chimney, went off in smoke and were lost. The 
great object was to prevent smoke and produce heat. Many years 
ago his (Mr. Lowe’s) father conducted one of the largest malting 
establishments in the country, and the whole of the heat in the 
kilns was produced by the bituminous coal of Derbyshire. All the 
products of combustion went through the kiln; and if any smoke 
had been produced, five minutes would have sufficed to destroy a 
very large quantity of malt. For the last thirty-five years there had 
not been a furnace erected by him, in any part of the world, from 
Lima to Calcutta, in which the principle of letting a certain 
amount of atmospheric air pass over the surface had not been adopted. 
Mr. Lowe directed attention to a model of a furnace designed by him 
in 1828, which had remained in Berlin for many years, and in which 
this principle was shown. He concluded by expressing a hope that 
Mr. Fothergill would, at some future time, favour them with a 
further paper upon this important subject. 

Professor John Wilson, F.R.S.E., would refer to the comments of 
Mr. Bethell, in which that gentleman challenged the correctness of 
the analyses given in Mr. Fothergill’s tables. He apprehended that 
Mr. Bethell imagined these to be practical results, but he (Professor 
Wilson) believed them to be merely theoretical calculations, based 
upon the possible evaporating power of coal as gg on the 
quantity of carbon and hydrogen it contained. In No. 1 of the 
table, the amount of carbon and hydrogen contained in the coal was 
90 per cent., and in No. 3 the amount of those elements was 93 per 
cent., and yet the combustion of the latter gave a smaller amount of 
evaporating power than the lesser proportion of carbon and hyrogen 
in No. 1. if Mr. Bethell would bear in mind the vast difference 
between the power of hydrogen and the power of carbon to generate 
heat, he would readily be able to reconcile the difference in the 
results obtained in the two cases, which depended on the atomic pro- 
portions in which these two substances combined with oxygen. He 
thought, therefore, the surplus of carbon in the second case would be 
more than sufficient to account for the difference between the 
quantity of water evaporated by the two qualities of coal 
respectively. This brought him to a point mentiored in Mr. Clarke’s 
letter, in which that gentleman spoke of the difference between coal 
which was suitable for locomotive engines and that from which coke 
was made. He stated that the bituminous coals were not those best 
suited for these engines. If his (Professor Wilson's) idea was right, 
as to the value of fuel depending — the amount of hydro-carbons 
it contained, then the more highly bituminous the coal was the 
greater would be its evaporative power. Therefore, if they burnt 
coal they ought to get that which contained the largest amount 
of bituminous matter, in preference to that from Wales known as 
steam coal. Having defended Mr. Fothergill’s analyses so far, he 
would now begin to challenge them himself. There was one 
point which struck him as rather curious. He could reconcile the 
ditference in the relative quantities of sulphur in coal and coke, for 
when, as had been stated, it took 1} tons of coal to make a ton of 
coke, it was possible that an extra amount of sulphur might exist in 
the coke; but he could not understand how coal containing 2 per 
cent. of ash, could be converted into coke containing 7 per cent. of 
ash, when only 1} parts of coal went to make one part of coke. He 
took great interest in the question of the introduction of coal into = 
locomotive engine, and he should hail any contrivance that wou d 
enable the locomotive to consume coal with the same amount of 
comfort to the public as they now had with coke. Ia 

Mr. Bethell thought he might have been misunderstood in his 
remarks in reference to the experiments on the relative heating 
powers of coal and coke. The point he desired to lay stress upon 
was, that he could not understand, and he could not believe, that if 
proper apparatus had been used for burning the coke, the evapora- 
tive power would have been so small in comparison with that pro- 
duced by coal. P . 

Mr. Charles Greaves, on being called upon by the chairman, said 
he did not feel himself to be well informed upon the bearing of this 
question as to locomotives, and the paper being specially —_- to 
locomotives, it was only in reference to the burning of fuel in that 
manner that it was open to much criticism. For his own part, in 
comparing the efticiency of coal and coke in stationary boilers, and 


produced ‘greater efficiency than coal. He had tried every method 
for raising coal to the full efticiency of coke by weight, but he had 
not been able to do so by any process for the admission of atmo- 
spheric air. He had taken part in the discussion of Mr. Apsley 
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Pellatt’s previous paper about two years ago, and his further ex- 
tience confirmed the opinion he then expressed, that the superiority 
of coke over coal by weight was from 12 per cent. to 14 per cent. In 
point of price, however, coke in London was 60 per cent. dearer than 
coal; there was, therefore, room for a considerable superiority in 
efliciency by weight of coke over coal, while still leaving a large 
economy in money in favour of the latter. There was one point 
about which he should like to hear a little more, that was as to the 
theory of the coke cutting the tubes of the boiler, for if that were 
the case what became of the coke? Did it go up the chimney and 
blow away as solid coke? This point had yet to be determined. 

After some remarks from Mr. Duncan in reference to the analyses 
given in the paper, 

Mr. Fothergill, in reply upon the discussion, said he had been 
entirely misapprehended by one or two gentlemen in reference to 
the analyses he had given. These analyses had been made in the 
laboratory of Mr. Dugald Campbell, and were not the result of 
actual experiment from the use of the fuel in a locomotive engine. 
With regard to the statement of one or two of his friends that he 
had not brought the general subject fully before the meeting, he 
begged to state that these gentlemen had overlooked the object of 
this paper, which he had brought before the society in fulfilment of 
a pledge he had given to communicate the results of experiments in 
which he was engaged as to the comparative merits of coal and coke 
as applied to the engine which was the invention of Mr. Beattie. 
That being the case, it would have been, he considered, quite 
out of place to have introduced more modern experiments in 
order to confirm the results obtained at that period. With 
regard to the question of heating the feed-water referred to 
by Mr. Clark in his letter, he would state that when experiments 
were first made with Mr. beattie’s engine that contrivance was not 
appended to it. The apparatus then used did not enable them to 
feed the boiler with hot water at starting, but as they proceeded on 
the journey the temperature of the water became higher; but in the 
modern contrivance they could commence the journey with the feed 
water at a high temperature. With regard to the relative quantities 
of the fuel, he had stated that 1} tons of coal had been used to produce 
one ton of coke; in some instances the quantity had been 14 tons of 
coal to produce one ton of coke; but in order that there might be no 
misunderstanding upon that point, he had put the calculation into the 
money shape, and he had stated what the result was without taking 
into consideration how much coal it required to produce a ton of 
coke, but had at once given the cost of working the train, which he 
thought was the legitimate question to which they should turn their 
attention. He took the coal furnished at a given price, and also the 
coke, and then instituted a comparison between the two, not 
troubling himself about the different classes of coal and coke. He 
had conducted experiments for the Lancashire and Yorkshire, and 
the East Lancashire Railway Companies, but there was not time to 
apply the contrivance for heating the feed-water. With regard to 
the blast-pipe in Mr. Beattie’s engines, they had had to increase the 
amount of air to soften the blast, for if they had a powerful blast, 
they then got an over-heated smoke-box. He never knew an 
instance of that upon the South Western line but once, which was 
during a heavy wind, where they had a powerful blast, and the 
whole of the steam was used in passing up the chimney. The re- 
mainder of the questions discussed he believed had been satisfactorily 
answered in the paper itself, and he begged to thank the meeting 
for the attention with which they had listened to him. 

The chairman said they had heard a most interesting paper, and 
discussion upon it. After all that had been said on either side, they 
must come to the practical question—whether the use of coal or coke 
was the most economical, as well as the best mode of working a loco- 
motive. He had not gathered that the accuracy of Mr. Fothergill’s 
tables, in respect of the comparative y of the two systems, 
had been impugned. Experiments with the engines at the same 
speed, and for the same distances, had been tried, and the result was 
as Mr. Fothergill had stated; and unless any one was prepared to 
impugn that statement, the case must be considered as so far made 
out. Mr. D. K. Clark had made a most important statement. He 
had said that, supposing Mr. Fothergill’s experiments to have been 
clearly made out, there would be a saving of 1 per cent. upon the 
aggregate railway dividends throughout the country, or no less than 
£300,000 per annum upon the railway capital of £300,000,000. He 
thought the meeting was very much indebted to Mr. Fothergill for 
his simple, clear, and able statement of a very difficult and interest- 
ing question, and he hoped at some future period that gentleman 
would be induced to give them some further information upon the 
subject. He was sure the society would unanimously pass a vote of 
thanks to Mr. Fothergill for his very interesting paper. 








ON THE EFFICIENCY OF THE STEAM CASING 
OR STEAM JACKET IN STEAM ENGINES. 
By Gorpon M‘Kay, Esq. 

(From the “ Journal of the Franklin Institute.”) 

THE importance which the steam engine has assumed in the industrial 
affairs of the world, its universal use, the amount of money daily 
expended in keeping its strong arm in motion, and the extent to 
which it affects the interests of every member of society, render an 
investigation of its principles, whereby new features are developed, 
or old and partially neglected ones resuscitated, and shown to be 
valuable, of importance sufficient to excuse me for seeking a space 
in the pages of your valuable “ Journal,” to lay before the public 
the results of some experiments, made with the view of testing the 
efficiency of the “ steam casing,” or “ steam jacket,” on the cylinder 

of the steam engine. 

was led to these inquiries by noticing the almost universal 
neglect of this principle, in this country, particularly in non-con- 
densing engines, and by the equally universal application of it to 
the Cornish condensing engines in England, where the highest 
economical results have been attained, and this question suggested 
itself: “Is the steam jacket economically applicable only to the con- 
densing engine ?” 

It may be well here to describe what the steam jacket is. Although 
the history of the steam engine, and its various parts, have now 
become almost as familiar as household words to the engineer, there 
may be some who will read this article by whom the term is not 
understood. The steam jacket was an invention of Watt's, and 
forms the first claim in his patent of 1769, the principles of which 
he describes in the following words: “First, that vessel in which 
the powers of steam are to be employed to work the engine, which 
is called the cylinder in common fire engines, and which I call the 
steam vessel, must, during the whole time the engine is at work, be 
kept as hot as the steam that enters it. First, by enclosing it in a 
case of wood or any other materials that transmit heat slowly. 
Secondly, by surrounding it with steam or other heated bodies, &c.” 
This he did by making the cylinder of his engines double, or one 
cylinder within another, the space between them being filled with 
Steam taken from the boiler, and having its full pressure and conse- 
quent temperature. The outside cylinder was encased with wood 
or other non-conducting substance, to prevent loss of steam in the 
jacket. 

There are many engineers of high standing who deny the 
efficacy of the steam jacket, and cousider protecting the cylinder by 
non-conductors as the utmost limit to which it is “possible to carry 
economy in this direction; and they argue, with some plausibility. 
that the cylinder will require just as much steam to keep it at a 
certain temperature if heated from the outside by a jacket, as it will 
if heated by the steam used in the cylinder to propel the machinery 
while the jacket, necessarily having a greater radiating surface will 
radiate more heat externally, and hence prove a positive injury, To 
ascertain the economy of the steam jacket, to what extent it is 
economical, and for what reason it is so, was the object of my 
experiments. . 

he oe view, I had a small steam engine and boiler made. 
Le er was a vertical one, about 2 ft. in diameter, and 6 ft. high, 

ing an internal fire-box and tubes. The engine was attached to 





the boiler, the cylinder being at its upper end, and placed above the 
water line in the boiler; and the shaft and balance-wheel below. 
The valve is what is known as the lap valve, so arranged as to cut 
off the steam at one-half stroke. The cylinder was 2in. in 
diameter, and the stroke 8 in.; it was jacketed, and steam con- 
veyed from the boiler to the jacket by a pipe, and the water con- 
densed in the jacket, carried back to the boiler by another pipe, 
discharging fom the water line into the boiler. Cocks were so 
arranged in these pipes that the steam could be cut off from the 
jacket altogether, or be admitted to it, and the condensed water 
returned to the boiler, or be taken from the jacket in a vessel and 
not returned to the boiler. 

A dynamometer was applied to the balance-wheel to measure the 

ower, and a counter attached to the engine shaft to record its revo- 
Caiees A glass water gauge indicated the height of the water in 
the boiler, and a graduated scale on the gauge the weight of water 
that the boiler contained. This scale was adapted to the expanded 
state of water at a temperature of 342°. The reservoir which sup- 
plied the force pump was placed on a platform scale, and the water 
taken from it to the boiler carefully weighed. The boiler had also a 
steam pressure gauge, and during the experiments the pressure was 
maintained at 115 Ib. with great accuracy. The exhaust steam of 
the engine was used to make the draught, which was regulated by a 
closely fitting door in the ash-pit, by adjusting which the steam 
pressure could be regulated with great facility, a variation of 1 Ib. 
either way from 115 would cover the errors arising from that source. 
The cylinder of the engine was encased outside the steam jacket, 
with cotton about 4in. thick; and during the experiments the safety 
valve was not allowed to lift. 

The engine, when completed, was kept in motion for about four- 
teen days, in order to get it in such a state that its friction and leak- 
age would remain constant during the experiments ; and care was 
taken that the oiling should be alike in each case. 

The first experiment was made with steam in the jacket, the con- 
densed water being returned to the boiler. 

The pressure on the boilerwas .. .. «. «. «+ «+. 115 Ib. 
The initial pressure in the cylinder was .. .. .. .«. 95 
This was obtained by an indicator diagram.) 

The weight on the dynamometer scale, 7 12 lb., corresponding to 

about 1-horse power. 


The duration of theexperiment .. «2 «. «+ «+ os 8 hours. 
The revolutions made .. .. «+ «+ «+ +e os +» 97,440 
The water evaporated from the boiler oe oo co oe 485 Ib, 


By a subsequent experiment, the water returned to the boiler 
from the jacket was ascertained to have been 15-7 lb. for the 97,440 
revolutions. Making the whole water evaporated, 500-7 Ib. 

The second experiment, without steam in the jacket, was con- 
tinued eight hours, but the number of revolutions was a little less 
than in the first case, and the results as to water evaporated have 
been corrected to correspond with the number of revolutions in the 
first experiment, to facilitate comparison. 

The initial and boiler pressures the same as before. 
dynamometer the same. 

Duration of experiment .. .. «+ «+ se ae oe 
Revolutions (corrected) .. «1 «+ «+ se os 
Waterevaporated .. ° 08 08 os . Ib, 

These experiments were then repeated with sensibly the same 
results. 

From a measurement of the size of the steam ports, clearance, 
and till, of the cylinder, a computation of water (as steam) required 
to supply the engine for 97,440 revolutions, with 95 Ib. ome, 


Weight on 


es 8 hours. ; 
++ 97,440 
630 


gives lb. Hence, in the first experiment we have the following: 

Revolutions.. .. .. «2 cc se ce of of co co 97,440 
Initial pressure .. .. +. oe os of oe os ee 95 = Ib. 
a «= ss ss + Se ne de ee ae «= gg 
Water used in the engine, as computed... .. .. 321 
Water condensed in the jacket .. «. .. «. 157 
Water used in leaks of joints, boiler, &. .. .. 164°0 
Total water evaporated .. .. «+ se «+ se «+ «+ 500°7 Ib, 

In the second experiment (without jacket) we have, 
Revolutions... .. .. «+ «6 of «+ «+ 8 «0 ++ 97,440 
Initial pressure 2. se 1s oe oe oe oe oe - 95 Ib. 
Boiler ,, o- 8 + + + 6 tte oe oe EE we 
Water used in leaks of jointsasbefore .. .. .. 164 
Water usedintheengine .. .. «. « os +. 466 
Total water evaporated 630 = Ib. 


From the above it is evident that the water used in the 
engine and jacket was .. .. «. .. «» 321+415°'7 = 336-7 
While in the second, without jacket, the water used was. 466 





Showing a saving by the jacketof .. .. «2 «. «+. 1293 
Or if the leaks be added, the result is the same 336°7 + 164 = 500°7 
466°0 + 164 = 630°0 


Difference .. 2 oc «2 ce 08 8 ce 8 of os 129°3 

I think this result clearly shows the jacket to be economical, 
and in this instance the economy amounts to a saving of 129 in 
466 of the necessary quantity of steam, if there had been no leaks ; 
or of 129 in 630 with leaks to the extent of the present case, or 
about 27 per cent. without leaks, and about 20 per cent. with leaks. 
The question now arises, will this ratio hold good in all cases, 
and upon what principles is the saving by use of the jacket, or 
rather the waste (condensation), for the want of one to be computed ? 
t us trace the action of steam through one revolution of the 
engine. The valve is opened at the commencement of the stroke, 
and steam enters the port and space between the cylinder head and 
the piston , all the surfaces surrounding these spaces are at a lower 
temperature than the steam, and a portion of it is condensed by im- 
parting its heat to the surrounding surfaces. The piston now begins 
to move, and as it passes onward exposes new condensing surface to 
the steam, and more is condensed, and this process continues until 
the cut-off valve closes, and expansion of steam commences in the 
cylinder. At this point the cylinder is to a certain extent in the 
same condition as the boiler, containing steam and water; and as the 
piston advances and the pressure is decreased, the water in the cylin- 
der is again converted into steam, and thus, if the expansion is 
continued long enough, the whole condensed water is re-evaporated. 
The exhaust valve now opens, and the return stroke of the piston 
is made, with a temperature of steam corresponding to the exhaust 


pressure. From these considerations, I think it evident that conden- 
sation will be as the extent of condensing surface up to the point of 
cut-off, and as the number of revolutions; it will doubtless be effec- 


tual by the difference of initial, final, and exhaust temperatures. 
Precisely what effect these temperatures will have, I am at present 
unable to state, my experiments extending only to pressure as 
stated before. 

The steam condensed in the cylinder of a steam engine has been 
heretofore stated as a certain per cent. of the steam used, and 
attempts have been made to ascertain that per cent. for different 
degrees of expansion; but it is evident that if the condensation 
depends upon the condensing surface, no percentage of the steam 
used can be given which will apply to cylinders of all sizes ; as the 
ratio of condensing surface, to the capacity of the cylinder, will vary 
in almost every engine. Let the condensation then be computed per 
square inch per stroke, and in the present instance it will be found 
thus: The whole condensation is given as 129°3 lb., or 3,581 cubic 
inches, which divided by the number of strokes, 194,880, is -01837, 
this divided by the square inches of condensing surface which was 
rendered non-condensing by steam in the jacket, 23°55, gives the 
quantity as ‘00078 cubic inches of water condensed by each square 
inch of unjacketed surface in the cylinder at any stroke of the piston ; 
and this may be considered as correct for engines having initial and 
exhaust pressure corresponding to the one experimented upon, viz., 
initial, 95 Ib., and exhaust 17 above a vacuum. 

In addition to the above method of ascertaining the condensation, 
I have obtained nearly the same result from a locomotive, where I 
had an indicator diagram taken with nearly the same initial, and 
exhaust pressures, and where condensing area and dimensions 
of the cylinder were known. The excess of water in the state 





of steam in the cylinder at the end of the stroke, above that at 
the point of cut-off, as shown by the steam pressures at these 
points, amounted to -0008 cubic inches per square inch of con- 
densing surface; a quantity a little greater than that obtained in 
the experiment, yet so near as to be corroborative. It may here be 
remarked, as illustrating the truth of the assertion, that the con- 
densation is as the surface and as the strokes, and not a per cent. of 
the quantity of the steam used; that the ratio of condensing surface 
to the contents of the cylinder was, in the experimental engine, as 
14 to 35, while in the locomotive it was as 16 to 12, and the revolu- 
tions as 200 to 168. 

The next inquiry that suggests itself is, how can this saving in 
the use of the jacket be accounted for? I think the answer will be 
found in the fact, that if heat be taken from the steam inside the 
cylinder to maintain its temperature, the only heat that is available 
for that purpose is the sensible heat, that is, the difference of the 
temperatures due to the initial and final pressures; or in the experi- 
ment cited before 328° — 220° = 108°, 328° being the temperature of 
steam at 95 Ib. pressure, and 220° that of steam at 17 Ib. pressure. 
It may at first seem that the latent heat is applied to heating the 
cylinder, inasmuch as the steam is in part condensed, as shown by 
the diagram of the locomotive cylinder, and therefore its latent heat 
must be evolved. But it also seems from the locomotive diagram, 
that the same water was reconverted into steam, thereby resuming 
its latent heat; hence the sensible heat is all that remains in the 
cylinder. While if the steam is used in the jacket, the latent heat 
is applied to the cylinder, and this amounts in the present instance 
to 1,202° — 342° = 860°, 1,202° being the total heat in the steam, and 
842° the temperature of the water that was returned to the boiler 
from the jacket. If this solution of the question is correct, the 
product of the condensed water inside the cylinder, multiplied into 
the temperature assigned to it, should equal that of the water in the 
jacket, multiplied into its temperature, or 129°3 X LO8* = 13,964, 
which should equal 15-7 x 860° = 13,502. 

The result is not exact, but sufficiently so to induce considerable 
contidence in the theory. 

The preceding experiments and deductions are not by any means 
sufficient to enable me to determine fully the laws which govern the 
condensation of steam in a cylinder; they only fix one point for one 
degree of expansion, and one final and initial temperature ; and in 
order to a full investigation of this interesting subject, more exten- 
sive experiments are necessary. There are, however, suflicient to 
show that the steam jacket is not a myth, but bas a real value 
which can be accounted for on sound principles, and also that it is 
advantageously applicable to non-condensing as well as to condensing 
engines. 

REMARKS—Hirn'’s Experiments on the Steam Jacket.—The in- 
teresting communication of our correspondent reminds us that we 
have had lying upon our table for some months a long memoir upon 
the subject of the steam jacket, communicated to the Industrial 
Society of Mulhouse, by G. A. Hirn, and read before that Society 
on 25th of April, 1855. 

The experiments of M. Hirn were tried upon an engine of Woolf's 
construction (double cylinder with expansion and condensation), 
and each experiment lasted a day. The machine, with its jacket in 
action, with a pressure of 3°75 atmospheres in the smaller cylinder, 
gave 104-horse power ; when the jacket Was not used, with the same 
pressure, and all other circumstances the same, it gave 79°5-horse 
power, showing a gain of 23°5 per cent., which agrees very well 
with the results of our correspondent. 

We propose, when we can find leisure, to condense the very 
valuable memoir of M. Hirn for our readers. In the meantime we 
give his conclusions:—1. The steam-jacket produces a saving of 

ower of 23°5 per cent. in a ¢ ing and ex ling engige. 2. 

‘he jacket does not act by avoiding the external loss of heat. 3. It 
owes but a small part of its useful etlect to its power of drying the 
steam. 4. It owes but a small part of its useful effect to the excess 
of expansion of the vapour (acting as a gas), from the greater heat 
of the walls of the cylinder. 5. When saturated steam expands 
without additional heat, it is partially condensed ; and the preven- 
tion of this condensation is the origin of the economy of the steam- 
jacket. 6, The actual economy of fuel produced by the steam-jacket 
is but 22-2 per cent., and not 23°5 per cent. as was dedyced from the 
comparison of the powers. 7, No other practical means has yet been 
found to replace the action of the steam-jacket. 

He recommends as secondary means of increasing the useful effect 
of the engine :—First, to surround the steam-jacket with the smoke~- 
flue, as suggested by M. Dollfus; and, secondly, to keep always the 
steam in the boiler, and consequently that in the jacket, at the 
highest pressure possible. 











Tue SpanisH Mau. Sreamers.—The Spanish Government has, 
urchased another of the Cunard Company's screw steamers, the 
zebanon, to be added to the fleet of mail steamers to run between 

Cadiz and Havannah. 

Cowrs Harsour.—This harbour is to be cleared out, a mud- 
dredging machine having arrived for the purpose. It is expected 
that it will require some months to complete the intended removal, 
owing to the great accumulations of mud, &c, brought down the 
river and deposited in the harbour. 


CoverinG Iron SreAMers.—Mr. R. H. Hudson, of Little Ferry, 
Sutherlandshire, writes to the 7imes as follows :—* I see a description 
in the Mechanics’ Magazine of the iron ram or frigates proposed to be 
built for the Royal Navy. It appears to me the plan is wrong. 
Instead of building them of timber and plating them with iron, they 
would be much stronger, and resist shot better if they were built of 
iron (very strong) and covered with timber. At all events, it would 
be well to prove both plans. I think the latter much the stronger.” 
The readers of Tue ENGiNEER are aware that we have oxpreanel the 
same opinion. 

Borany Waterworks, New Sourn Wates.—The machinery 
of the new waterworks established at Botany Bay for the supply of 
Sydney, the capital of New South Wales, is completed. ‘The 
distance of the works from the low-level reservoir in Crown-street, 
Sydney, is four and a-half miles; the elevation of this reservoir 
above the sea is 135 ft.; that of the high-level reservoir at Padding- 
ton is 225 ft. The site is a part of the shore of Botany Bay, 
immediately contiguous to a number of ponds which command an 
unfailing supply of water. The engine-house is a massive substantial 
erection 50 ft. by 40 ft., built of stone from George's River; the 
boiler-house, also of stone, is 7 ft. by 50 ft., and the chimney is 
carried to a height of 162 ft. There are six boilers, each 7 ft. in 
diameter, and 36 ft. in length, and three engines which may be worked 
either separately or connected, their nominal horse-power being 75. 
The makers were Messrs. T. Berry and Sons, of Bilston, ont the 
aggregate cost of the houses, engines, &c., has been somewhere 
about £40,000. 

ForeiGN AND CoLontaL Jortixcs.—The new ocean mail con- 
tract from New York and New Orleans to San Francisco has been 
taken at 162,000 dols. a-year, for the Nicaragua route. This pays 
the services on the Atlantic and Pacific, as well as the steamers on 
the river and Jake, and the transit of thirteen miles from Virgin 
Bay to San Juan del Sur. This will be a loss to the Panama Rail- 
way Company, which hitherto charged the United States largely for 
carrying the mails.—The Hudson’s Bay Company are preparing to 
abandon the Indian territory, Sir E. Bb. Lytton ‘having refused to 
renew their lease and licence for twenty-one years. The richest 
portion of British America will now be open to settlers, with its 
prairies, forests, mines, and fisheries. —The Spanish Government has 
purchased several of the Cunard screw-steamers, including the Alps, 
Andes, Taurus, and Teneriffe, for the mail service between Cadiz 
and Havana.—The Austrian Lloyd's steam-packets having ceased 
running, our Government have entered into a contract with the 
Peninsular and Oriental Company for 4 fortnightly mail service 
between Marseilles and Corfu. The packets employed on this sta- 


tion will run in conjunction with the steamers carrying the Calcutta 
and China mails of the 4th and 20th of the month from Southamp- 
ton, and the 12th and 28th from Marseilles. 
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ROYAL SMALL-ARMS FACTORY, ENFIELD. 
Part V. 


Arrer having traced the various processes upon the barrel, and 
explained the mode in which the three grooves are formed, we will 
now proceed to describe, in their order, the manner in which the 
other parts are shaped by the aid of machinery. And first, and No. 3 
upon the list, is the screw that secures the barrel to the stock at the 
tang of the breech. This screw is formed as follows:—It is first 
forged in the rough, and then clamp-milled ; next slit across the 
head by means of a small circular saw; this slit, which is intended 
eventually to be used in screwing it into its place, is employed, in 
the first instance, to keep it from turning round while it is being 
shaped to its true size, which is effected by placing it against a 
poppet-head, fed forwards by means of a screw against a compound 
circular milling tool, which is rotating before it in the direction of 
its length ; this first works down the shank to a cylindrical form, and 
then trues up the sides of the head. It is after this cut to length in a 
press provided with a pair of shears for that purpose. The ends are then 
rounded by means of a hollow spindle to the size of the pin, and 
crossed at its lower end by a simple cutter, and after this is screwed ; 
this is effected by fixing the screw in a lathe, which causes it to 
revolve. The spindle at the tail of the headstock being lengthened 
and furnished with a screw, the tool is brought into play by raising 
a lever working against a spring; this action at the same time lifting 
up a half nut and pressing it against the screwed spindle at the end, 
endues the tool with the proper pitch movement, and the thread is 
thus formed in a very short time. This is the old plan of forming 
short screws, but it still takes the lead, and is the best and simplest 
in use. 

We will pass over the front sight, which is simply a small piece of 
iron Retell upon the muzzle of the rifle, and proceed to describe 
the manner in which No. 5, or the bayonet, is formed. It will be 
well here to state that it is delivered from the smiths’ shop with its 
neck unbent, in which form it is much more easily operated upon. 
The socket is also solid, and the steel blade roughly tapered down 
to a triangular form, ‘The first thing to be done is to mill the ends 
of the socket to length; this forms the basis of operations, and is 
effected by means of a pair of circular cutters. After this it is held 
upright under a vertical drill and a hole made through its whole 
length ; it is then taken to a machine which merits our closer atten- 
tion. A perspective view of this machine is shown in engraving, 
Fig. 9, which we will now proceed to describe. 


DESCRIPTION OF MACHINE FOR BORING THE SOCKETS OF 
BAYONETS. 


This machine consists of a face-plate, to which the bayonet is 
fixed by means of a pair of clips, which are screwed together with 
its socket in a vertical position with the spindle on which the plate 
is fixed; this is covered over with a guard of sheet iron, so as to 
preclude the possibility of the point of the bayonet, as it revolves, 
doing any injury, even in its crude and unfinished state. 

In the front, and nearest to us, will be seen a slide-rest, which is 
marked A; this is fitted with a half round bit held tightly in a boss, 
and the feed is given by means of a worm motion, which is indicated 
by the letter B, the whole being self-acting. The bayonet itself is 
indicated by the letter C, and the guard by D. The hole thus left is 
exceedingly good, but afterwards it is finished off with a slightly 
coned rimer, to give it the same taper as the barrel. The next pro- 
cess is to face the ends perfectly true to the interior hole, and this is 
done by inserting a mandril through the hole and placing the ends 
between another pair of revolving cutter-blocks ; the bayonet is then 
fixed in a large lathe, and the socket is turned outside from the neck 
to the ring; after this it is straightened and set preparatory to the 
blade being cut off to the right length, so as to form a flat surface at 
the end, which allows of its being centred for insertion in a lathe for 
turning the neck, which is the next process. The neck, as will be 
seen on referring to the drawing, not being exactly circular, has to 
be cut to shape by the aid of a form; after this the socket is ~— 
round as far as the shank, and then the back edge is milled. It is 
then fixed upon a plate worked backwards and forwards by means 
of a screw with a revolving cutter-block placed above; and thus the 
three angles of the blades are faced true. ‘This is effected by the aid 
of three different machines; then, by means of a little cross-cut 
shaping machine, the broad side of the bayonet is flattened down for 
a small portion of its length; after this the angle and shoulder are 
shaped, and it is finally fixed three consecutive times in planing 
machines, so as to be planed to truth the whole of its length. The 
blade is now a simple triangle, but it is necessary to endue the three 
sides with a concave or hollow form, so that it will, when brought 
into use, make one of those awkward-shaped wounds which are so 
difficult to cure. We now come to the consideration of the machine 
used for grooving the blade of the bayonet. 


DESCRIPTION OF THE MACHINE USED FOR GROOVING THE BAYONET. 


Fig. 10 shows a perspective view of this machine; it consists of 
a simple lathe bed of strong section fitted with a back-geared 
headstock A, on the centre spindle of which is fixed the revolving 
cutter-block B. This block has its circumference made to the 
form of the groove required. The spindle also has a steadying 
bearing beyond, and shown by the letter C. The bayonet, with 
the side to be grooved placed uppermost, is held down upon the 
plate D, which is fed by means of a spindle E, which is fitted with 
a worm, and thus imparts motion to the screw-wheel F. The strap 
which imparts the motion from the first or leading spindle to the 
wheels which work E is lettered G. During the action of this—as, 
in fact, of all the other cutter-blocks employed for a like purpose—a 
little stream of soap-and-water is permitted to run down upon the 
cutting edge. In this case the can containing the supply is shown 
by the letter H. After this the bayonet is fixed in a machine which 
mills the end of the blade, so as to form a curved point—this is also 
done by the aid of a circular cutter-block; the neck is then bent in 
a lever mould into a position parallel with the gocket, and it is after- 
wards hardened and tempered; the bayonet is then placed in a lathe, 
and its socket turned from the ring to the bridge, which, being of an 
irregular shape, of course is done by means of a form before 
described. The next process is to slot out the holes cr grooves, 
through which slides the stop used in fixing ; and, first, the cross slot 
is formed by means of a narrow,cutter-block being appiied to the 
outside surface transversely, and allowed to cut its way partly 
through. The longitudinal hole is then made in a vertical slotting 
machine, which needs no description; the hole is after this drilled 
for the stop-pin to be screwed in, which is then shaped square at the 
end, and the inside of the socket again rimered out to clear away the 
projection left by the insertion of tue pin. . 

The bayonet is now shaped completely, and the whole is effected 
by the aid of machinery; as a continding process it is taken into the 
ange ye shop where it is ground and polished. On reference to 

ig. 1 the yarts of the bayonet will be seen; and No. 2, showing two 
views of the socket, with its grooves, bands, and other parts. We 
must not, however, leave the bayonet without a few words on the 
subject of the locking-ring, which is a movable band of metal for 
fixing the bayonet when‘ once put on; before this was introduced 
it was possible for the enemy, by a dexterous turn of the hand, to 
unseat the bayonet. The adoption, however, of the locking-ring, 
which will be seen in No. 2, Fig. 1, about the centre of the distance 
down the socket, quite precludes the possibility of effecting this in the 
present state of atlairs. The processes upon this locking-ring are in 
most respects so similar to those upon the bands which hold the 
barrel to the stock, and which we shall so soon have to describe, that 
it will not be required to enter more into detail in this instance. 

Having described the parts of the bayonet, we must pass to those of 
the lock, which are required to be most accurately formed : and, first, 
No. 9 in the list is the Soch-aiate, As this is imperfectly shown in 
Fig. 2, we insert a front, side, and end view, which will serve to ex- 
plain the position of the bosses and holes upon it; this is drawn toa 
scale of 6 in. to the foot, or half-size. Two bosses project from its 
inner face; the one, A, is round, with a hole through the centre, and 
the other, B, about two-thirds of a circle, with the lower side cut off 





and nicked-in to receive the head of the main spring (this nicking-in | 
will be seen on the end view). We will now follow the plate through | 
its various processes: and, first, the neck is planed to a true face ina | 
small shaping machine. Six of these machines are attended by two 

boys, and the plate is secured by being clipped through the instru- | 
mentality of a small eccentric handle; after this the plate is taken | 
out and fixed in another machine upon a plate which is fed under a | 
spindle, having keyed upon it a pair of circular cutters, placed so far | 
apart as to clear one boss and take a slice off B, and at the same time | 
thinning the plate down from end to end. Of course by this 

means the surface in a line with the bosses is left untouched; but | 
this is principally taken away by another similar machine with 


three cutters, which takes a cross-cut the other way. After this the 
plate is placed under a vertical drill-spindle, which is fitted with a 
cylindrical milled-cutter, which at once shapes ‘the bosses and takes 
away what the cross-milling Hasleft: a screw-stop secures the proper 
depth of cut. This machine is fed by means of a treadle. The fifth 
process is to make the eight holes which will be seen on reference to 
the front view of the plate; to do this it is placed in a portable form 
with a steel cover perforated at the places required, and the whole is 
moved from time to time by the boy employed, so as to allow the 
drills to enter the holes in the form, and in this manner their relative 
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position is secured; after this those holes which require screwing are 
tapped in a similar way by means of an upright spindle. 

he next process is that of making the little slot-hole for the stud 
of the sear-spring, Fig. 1, No. 7, to rest in; this is done by simple 
pressure. The plate is placed in a strong press, with a rising 
and falling die, finishing in a hard steel punching edge 
of the required size; this is pressed directly into the plate in the 
position marked on the detail by the letter C; after this is done the 
plate is fixed upon a slide, above which revolves vertically a circular 
cutter formed to the proper cone, to dovetail out the lower part of 
the boss B (the form of which will be better seen in the end view). 
Then the large hole in which the tumbler works is burnished by the 
insertion of a revolving drill-spindle, which is slightly taper at the 








lower end; this has one flat side, but the edges are rounded off so as 
not to cut, but only to rub its way through—by this means the hole 
is beautifully polished. 

The two surfaces, front and back, having been thus formed, it 
becomes necessary to rough out and finish off the outside edge to an 
accurate gauge, and thisis effected by clipping the plate in an upright 
position and passing it under a milling-block filed up to the right 
shape: by this means the top edge is roughed out. The plate is then 
bolted down upon a horizontal bed and acted upon by a pair of 
horizontal revolving milling tools, which are so placed that one 
finishes the top and the other the bottom edge of the plate. Forms 
are placed behind these milling tools, and guide-pins are fixed to the 
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frames to which the spindles are fixed; these are kept up to their 
work by means of weights, so that the true shape is imparted to the 
plate by a simple movement of the bed to which it is fixed. The 
edges having been milled, the seventeen different processes are com- 
plete, and the lock-plate may be considered finished. No. 10 upon 
the list is the hammer shown in Fig. 2, No.1; this is an irregular 
figure, which it is difficult to form by the aid of machinery and also 
prepare a square hole in the centre of its bolster. To shape this, the 
rough forging is taken, and, in the first place, stamped through, so as 
to form the square hole; the presses used for this purpose are very 


le ae 


iin 


"ih 


nay ~ 


, accurately formed, and the hole is eft exactly as it comes from the 
punch, not requiring to have anything done to it afterwards. a 
By this process the hammer is slightly distorted, but it 1s restore 
to its former ition by means of a hand hammer; all the curves 
required are obtained by a series of machines fitted with circular 
cutters, and to effect this perfectly it has to be fixed seven different 
times. As these are all on the principle of those before described, it 
is unnecessary to say more about them. The eye of the bolster is 
then rounded by means of a circular cutter on a vertical spindle ; 
and after this is done, the nose has to be 8 so as to 
cause it to cover the nipple when it falls. To effect this, the hammer 

is fixed in a movable frame, which places the nose in a horizon 
position, and the hole is formed by the aid of two drills, one to rough 
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it out, and the other to finish it to a slight cone; after this the out- spring. It will thus be seen that, in the first place, the tongs being 


side of the nose has to be formed, and as it is important that this 
should be concentric with the hole, the drill spindle is fitted with a 
centre guide-pin, which fits the nose as it is fed down to its work, and 
recedes as the pressure is given, ensuring the required accuracy. The 
last process, that of getting the body of the hammer to figure, is 
more uncommon in its action, and so merits our particular attention. 
The hammer is fixed in a trough filled with soap-and-water, and 


turned so that they are straight with the block, the spring can be 
easily inserted, and then by turning it on its centre the spring is 
bent to its proper curve. After this the lower side is filed to gauge 
by hand; the bottom surface is then milled, leaving the stud which 
fits the hole in the lock-plate intact. After this the top edge is faced, 
the stud is then milled similar to those described in bridle, and the hole 
is then drilled in the hook at the long end; after this the hook is 


above it revolves a milled cutter, coned to a point; this revolves at | milled out, and the joint formed; and thus, after hardening and 


a speed equal to 1,300 revolutions per run; the spindle of this cutter 
is moved up and down by means of a lever. Fixed to the same 
frame is a pointed guide-pin, which travels over a form of the re- 


quired shape, and placed in a similar position; by this means a 


counterpart is formed to the mould, and the hammer is completely 
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shaped. It will be seen that the number of processes required to 
complete the hammer are thirteen. We now pass on to No. 11, the 
tumbler. ‘The finished form of this part will be seen on reference to 
Fig. 2, A, No. 4; it consists of a spindle square at the head to tit the 
hammer, and crossed by a flat irregular-shaped plate near its upper 
extremity. The first process is to place the rough tumbler in a 
carrier, and cause it to revolve between two stationary cutter-blocks ; 
by this means the spindles are rounded, and the plate is thickened 
down, and made perfectly square with its uprights; the spindles are 
the more accurately tinished in another machine. After this it is 
requisite to take another slight cut off the upper side of the plate, so 
as to form a friction boss; this is effected by another hollow-cutting 
spindle, which leaves the required boss. Then the spindles’ points are 
cut to their exact length, and after this the swivel hole is drilled ; 
this hole will be seen in the plan at the right-hand extremity. 
Having now two points by which the tumbler can be secured in 
position, that is to say, the pivot and swivel hole, it is by this means 
fixed upon a plate, and the outside edge is shaped by a system of 
forms and circular cutters; to effect this it is fixed in four separate 
machines, When this is done, the hole for the screw is made in the large 
end of the spindle, and this is tapped to receive the screw for holding 
on the hammer; then the end of the pivot is rounded with a small 
concave cutter-block, similar to that used in No. 3, and the slot formed 
in the side of the plate to receive the swivel, by means of a thin cutting 
plate milled on the edge; after this the bottom of the spindle or large 
pivot is squared by fixing the tumbler upright upon a moving plate, and 
feeding it in between two revolving cutters, which form two parallel 
sides; and then by giving the plate a right-angled turn, and again 
passing the tumbler between the cutters, the other two sides are 
shaped and the end is squared. But to complete and perfect the work, 
the square end is pressed into a die, which so compresses and draws 
the sides as to make the square fit the hole in the hammer perfectly. 
Its edge is then completed in a copying machine. 

It will be seen by this description, that the tumbler, in the act of 
manufacture, passes through fourteen different processes. 

We now pass on to consider the manner in which the sear No. 12 
in the list, and shown or Fig. 2, A, No. 6, is shaped. This part, as it 
comes from the smith’s hands, has afin or burr, which is in the first 
place cut off by pressing it through a die made to the external con- 
figuration; the hole is then drilled and rimered out, on which it is 
hung; and, in the third place, the sides are faced true in a machine on 
the same principle as that used in ——- the tumbler. After this, by 
the aid of two milling-machines, the edges are shaped to form. The 
tang, or projecting poet, has now to be shaped, and this is effected also 
by means of a revolving cutter-block ; it is also necessary to form a 
small friction-boss underneath and on the opposite side of the tang, so 
that the searshould not rest upon the entire length of its under surface ; 
this is done by means of arevolving cutter, which is supplied with a 
centre-pin to fit into the hole in the sear; this cutter is hollowed out 
in the centre, and can thus face away a slight portion of the lower 
surface, leaving the required boss concentric with the hole; after 
this process the sear is finished by hand. We now pass to No. 13, 
the bridle, shown in Fig. 2, No. 3: this being, as will be seen, of an 
entirely irregular shape, has to pass through eleven different ma- 
chines before it is completed ; and, first, the inside of the bolster, which 
is the name given to the projecting part which acts as a distance- 
piece, in this instance is milled after the manner before described, 
and the same tool faces the upper side and makes it square with 
the bolster itself. After this the outside surface is roughly milled; 
it is then placed upon a drilling-plate, and the two holes for the 
screws formed by means of vertical drills; and in the same machine 
the little stud projecting above the bolster is formed by means of 
a rose-bit, which is bored up the centrein a similar manner to those 
before described for making the screws; it isthen placedina die-cliptand 
the pivot-hole is rimered out by hand. Its accuracy being thus ensured, 
the faces having been thus prepared, the edges are rough-milled or 
shaped; then, by means of a copying machine, the inside of the 
bolster is finished off and smoothed up; after this the top face of the 
bolster is faced.true with a finishing cutting spindle. This being 
effected, the top of the stud, which up to this time has been left a 
little over its required length, is turned down, and its top surface 
rounded, by a similar apparatus to that described for rounding the 
ends of the other pivots, such as that of the tumbler; the two holes 
have, after this, to be counter-sunk, to admit the heads of the screws. 
The face is then brought to the required thickness by passing the 
bridle fixed in a, clip under revolving cutter-blocks; after this the 
curved edge between the screw holes is taken out and finished to 
size by means of a revolving cutter with its edges serrated, which is 
fixed upon a spindle; and then the eleventh process, one which until 
lately has always been done by hand, the finishing of the outside 
edge of the bolster and cutting its irregular curve, is effected in a 
beautiful little copying machine, which is so arranged as to take the 
outline and pitch, at the same time following the irregularities with 
much greater accuracy than the most experienced workman could 
do, although the desired effect is so difficult of attainment. The 
bridle being now complete, as far as it is possible to make it by 
machine, it is finished by hand in the ordinary way. 

The next upon our list is the swivel, No. 14, and shown in Fig. 2, 
No. 3; this is a very diminutive portion of the lock, but the manner 
in which it is made is very beautiful. In this case the finished 
article is produced direct from a bar of steel, which is 5-16ths of an 
inch square; this is fixed in an iron frame, and fed to a circular saw 
with teeth adapted for cutting metal, and thus sawn into short 
lengths slightly longer than the required swivel ; these short pieces 
are then fixed in a machine and passed under revolving cutter- 
blocks with parallel edges, which mill out pieces on each side, leaving 
the lump in the shape of a double T—that is to say, it is now a thin 
plate, with square bosses on either side and at both ends. Out of 
these bosses the projecting studs have to be formed: this is done in a 
similar manner to that used in forming the other studs before 
described; and, at the same time, the surface is faced down to the 
level of the plate formed by the cross cuts. The surface and studs being 
made, the are milled to shape in two consecutive machines, and 
then the heads of the studs are rounded in the before described. 

We shall conclude this paper with a short description of the way in 
which the main spring No. 15, and shown in No. 2, A, Fig. 2, is 
formed. The spring on which the whole effect of the lock depends 
is first forged, and then bent round in a machine, which consists of a 
pair of tongs which 4 against a boss one end of the spring, 

y made red-hot; the tongs are hinged upon a revolving plate, 
80 that they can be turned round centrically, with a joint slightly 
beyond the extreme point of the tongs, which are, when the spring 
is clipped, in the corner of the bend. Fixed at the end is a sta- 
tionary block or step, made to the curve of the short leg of the 








tempering, we have a complete main-spring. 


OLLERENSHAW’S COTTON GIN. 
PATENT DATED 14ruH Ocroner, 1858. 


Tuts invention, a communication to J. C, Ollerenshaw, of Manchester, 
relates to certain improvements in a particular description of machine 
called the “ roller gin,” for ginning long staple cotton. The roller 
gins now in use are formed of two wooden a of small diameter, 
1 in. or less, and 8 in. or 10 in. long, placed in contact one above the 
other in the same plane, and revolved with equal speed in opposite 
directions. The rollers are worked in single pairs by the foot, or a 
number of pairs are connected together and driven by horse or other 
power. The diameter of these rollers being small, the curves or the 
angles formed at their line of contact is sutficiently obtuse to detain 
or press off the seeds, preventing them passing between the rollers 


| if the cotton is fed them in small quantities, while the bite of the 
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rollers in motion draws off the cotton which passes between the 
rollers. The process of ginning by these machines is a very slow 
one, as the cotton must necessarily be fed evenly and in small quan- 
tities to the rollers, in order to prevent an accumulation of the seed 
near the bite of the rollers, and consequently the crushing of the 
seed. The object of this present invention is to increase the capa- 
city of the “roller gin,” and the improvement consists in the em- 
ployment or use of a feeder or plate of suitable width, bearing and 
working on centres below, and extending upward nearly to the line 
of contact of the two rollers, the upper end of the plate having a 
small curved ledge upon it, armed at its front edge with teeth, and 
having a vibrating motion towards and from the bite of the rollers, 
for the purpose of detaching the seeds from the cotton, and also 
assisting or feeding the cotton to the bite of the rollers. 
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This invention further consists in using, in connection with the 
feeder plate, a plate or comb provided with teeth, and having an 
endwise or lateral motion outside of and just below the bite of the 
rollers, together with the motion forward and back in common with 
the feed plate, by which the seeds are rippled out and thrown off 
from the cotton as fast as the cotton is stripped from them by the 
action of the rollers and ledge on the feeder plate. 

Fig. 1 is a sectional view taken through in line A, B, and Fig. 2 
is a plan view of the same. In Figs. 1 and 2, A, A, represent the 
framing; B, B, represent two rollers placed in the framing A, one 
above the other, the upper one B receiving its motion from the lower 
one B}, and consec nt they rotate in a reverse direction ; C repre- 
sents a plate, the oat end of which rests on centres a, a, fitted in 
bearings in the frame A below the rollers. The upper edge of this 
plate has a narrow ledge 6 formed upon it, on the lower or under 
surface of which is of concave form, and is placed near the bite of 
the two rollers. The front edge of the ledge 6 is serrated with five 
teeth. The centres a, a, of the plate C are so placed on the frame 
that the plate has an inclined position. The upper surface of the 
ledge 6 is of convex form, as seen in Figs. 1 and 3, and in each 
journal of the lower roller B!, a cam D is placed; these cams, as the 
rollers rotate, act against the plate C, the upper end of which rests 
upon them, and are so formed that they give, in connection with a 
spring g, which is at the lower end of the said plate, a vibrating 
motion to the plate, the ledge 6 being moved towards and from the 
bite of the two rollers. ‘To the upper part of the plate C on its 
outer edge, and just below the ledge 6, a plate cis attached by the 
screws d, d, which pass through oblong slots e in the plate. The 
inner side e! of rack cam D, is made with an irregular surface or of 
cam form, the said surfaces acting against the ends of the plate c, 
and imparting thereto a lateral reciprocating motion. The upper 
end of the plate c is provided with teeth £, which project upwards 
and terminate in points; D represents the feed board of usual con- 
struction. The outer end of this board bears on centres i, i, which 
are fitted in the upper end of the frame A, and at or about its 
centre bears upon springs j, attached to the plate C; the front end 
of the board D is serrated or armed with teeth K. The operation 
of the machine is as follows :— Motion is imparted to the lower roller 
B!, and the upper roller B in consequence of being in contact with 
the lower one and receiving motion from it, rotates in a reverse 
direction. The cotton is placed on the feed board D, and fed by 
hand towards the roller B, B'. The ledge 6, as it. moves outward or 
back from the bite, pinches or compresses the seeds between its 
upper surface and that of the upper roller B, and the seeds are 
thereby detached or separated from the fibre, and as the ledge b 
moves towards the bite, its teeth catch or grasp the fibres, and 
carry them to the bite of the rollers after the seeds are detached 
from them. The ledge 6 extending along the bite of the rollers 
forms such an obtuse angle with the upper roller as entirely to pre- 
vent the crushing of the seeds, and the endwise or lateral motion of 
the plate C, together with the backward and forward motion of both 
the plate C and the ledge J, effectually ripple out and throw off the 
seeds from the cotton as fast as the cotton is stripped from them by 








the action of the rollers and ledge. 


BOUSFIELD’S MACHINERY FOR CUTTING THE 
THREADS OF WOOD SCREWS. 


Parent DATED 15TH OcToner, 1858. 


Tis invention (a communication to G. T. Bousfield, of Brixton 
Surrey), has reference to that class of machines by means of which 
the thread is cut upon wood screws by a chasing tool, which 
removes successive shavings of metal, in contradistinction to 
machines in which the screw is cut by means of dies. It has hereto- 
fore been customary to cut wood screws tapering at the point, and 
tapering also where the core vanishes into the stem of the screw, by 
means of a single chasing tool, whose profile determines the form of 
the core and threads, and which is advanced more or less towards 
the axis of the screw while the latter is being cut, as it is desired to 
make the extremities of the core more or less tapering. In this 
mode of cutting screws the tapering portions of the screw and the 
body thereof between the tapering portions are cut by the same 
cutting edge, and hence the profile of the tapering portions of the 
screw is the same as that of the body thereof, but of greater or less 
depth, and the core of the screw vanishes into the stem thereof, and 
tapers to a point in the form of a volute, the profile of whose convo- 
lutions are parallel with those of the core at the body of the screw 
between the tapering portions. 








The invention may be adapted to machines now in use for cutting 
wood screws. The arrangement preferred is as follows:—The screw 
blank a is griped in a tubular holder D, which has an opening in its 
extremity of a suitable size and form to hold the screw blank 
firmly ; it is maintained in the holder by means of a sliding bolt i, 
whose extremity terminates in a tongue, which fits into the nick in 
the head of the screw blank, so as to cause it to revolve upon its axis 
with the holder in which it is griped. The stem ape from the 
holder, and is received into a rest U, which is lined with a steel 
tube A, having an opening at its side to permit the —~ tool to 
act upon the screw blank. The tool E is secured in a tool post T, 
which is caused by suitable mechanism to carry the tool lengthwise 
to and fro along the screw, and also to advance it crosswise towards 
the axis of the screw, and to withdraw it therefrom while the screw 
is revolving in the rest. These movements may be imparted to the 
tool post by means of cams operating upon the shaft F, to which the 
tool post is secured, or otherwise. The screw tool or cutter may be 
of a single piece of metal (see Figs. 1, 2, and 8), which has a curved 
form longitudinally, while its cross section is adapted to the size 
and peculiar form of the screw to be cut. The cutting edge of this 
tool, as shown at Fig. 4, consists of a combination of two cutting 
edges e and e! adjoining, at the dotted line X, X; one of these 
cutting edges e has a profile, which is the counterpart of that of the 
body of the screw between the sloping extremities of the threaded 
portion, as shown at Fig. 4, the other cutting edge e! has a profile, 
which is the counterpart of that of the sloping portions of the screw, 
as shown at Z, Z!, Fig. 4. In order to form such tools, a ring of 
square steel is made and turned truly in a turning lathe, the profile 
of the exterior being determined for each size and denomination of 
screw by means of a suitable template; the ring is then cut into 
segments of convenient length, each of which constitutes a tool, and 
the cutting edge is produced by gm off one of the ends of the 
tool to a suitable cutting angle. hen the screw-cutting machine, 
with this tool, is in operation, screw cutting is commenced at the 
part of the thread nearest the head of the screw by advancing the 
tool against the screw blank, and carrying it longitudinally iene 
with while the screw blank is turned. When the tool has been carried 
longitudinally past the point of the screw blank its edge is with- 
drawn from the screw blank, and it is carried back by the tool holder 
to the position whence it started; it is then advanced again a little 
further than at first against the screw blank, and carried lengthwise 
therewith as before ; and these operations are repeated a greater or 
less number of times according to ths dimensions of the screw until 
the thread is cut to the required depth. When the cutter is first 
brought into contact with the screw blank, the sloping cutting edge e; 
acts as shown at Z, Fig. 4, and as at this time the cutter is advanced 
against the blank simultaneously with its longitudinal movement, 
the taper at the upper end of the screw is made gradual. While the 
cutter is operating upon the body of the screw between the sloping 
portions, the square cutting edge e acts as shown at Y, Fig. 4, an 
the sloping edge is inoperative. When the cutter is operating at the 
end of the screw blank, the tool is again advanced towards the axis 
of the blank as it is moved lengthwise therewith, so that the sloping 
cutting edge which follows the square edges comes into action, as 
shown at Z!, Fig. 4, and forms the tapering point with a suitable 
slope. The two cutting edges thus act in succession upon the screw 
blank, remove the superfluous material, and cut the thread, ‘im- 
parting to the screw at the same time the desirable sloping form. 


FiLe-cuTTInG MAacutxe.— We visited a few days ago the mecha- 
nical establishment of Messrs. Greenwood and Batley, of this town, 
for the purpose of inspecting a patent ftile-cutting machine recently 
imported from France. This machine is exceedingly ingenious, and 
does great credit to the inventor, for it has long been a desideratum 
to cut files by machinery, which object seems now to be completely 
attained. The file is placed upon a self-adjusting bed, capable of 
being turned in any direction, and the chisel or cutting instrument is 
fixed in a vertical slide, actuated by a spring and a carn, and giving 
about a thousand blows per minute. The machine is perfectly under 
the control of the workman, and occupies very little room; it pro- 
duces better files than can be made by hand labour, and will do ten 
or twelve times as much work as an ordinary skilled workman. The 
machine is already in operation in France and Belgium; in the 
former country nearly half-a-million of files can be annually produced 
at the patent file manufactory. We understand it is intended to 
establish a joint stock company to carry out at Leeds the manu- 
facture of files by this process on an extensive scale. This would 
add another very important branch of trade to our town, and afford 
an additional supply of work to its industrious artizans. We there- 
fore wish the promoters every in their undertaking.—Leeds 





Mercury. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





NEW THEORY OF ELECTRO-DYNAMIC INDUCTION. 


Sir,—In proceeding to explain my theory, allow me not only to 
recapitulate a few facts already stated in previous letters, but also 
to give a rapid historical sketch of the whole subject. This, I 
think, may be very useful with a view to the case of those of your 
readers who, although devoted to other branches of science, may 
honour this letter with their perusal—for [ cannot assume that all 
the readers of Tue ENcrneer are electricians ; and yet I would wish 
to render myself quite intelligible even to those who know only the 
merest elements of the subject. I am sure the more advanced elec- 
tricians—my fellow-students in this beautiful science—will excuse 
me in devoting a few lines to this object. 

To proceed, then. Exactly forty years ago, or at least in the 
winter of 1819, a Danish philosopher, M. Oersted, Professor of 
Natural Philosophy, and secretary to the Royal Society of Copen- 
hagen, discovered a remarkable connection between electricity and 





magnetism. He found that if ww’ (Fig. 1) be a wire conveying an 
Fic., electric current in the direction in- 

| dicated by the arrows, and x s be 

P fon oe a magnetic needle suspended near 
_—, fy {—+¥ and parallel to it, sp that its 
north pole points in the direction 


of the current (which we shall assume to be northward), 
this needle, if suspended above the wire, will, as soon as the 
current passes, point eastward; if suspended on the east side 
of the wire, it will point downward; if below the wire, west- 
ward; if on the west side of the wire, upward. Oersted found 
that in all intermediate positions, the needle exhibited a similar 
tendency to place itself at right angles to the wire. If the current was 
sent in the opposite direction, all these movements were reversed. 
Hence it was inferred that an electric current is endued with a 
peculiar magnetic force, acting tangentially in a circle at right 
angles to itself; acting on the positive pole of the needle in the 
manner shown by the arrow-heads in the little circle ¢; acting on 
the negative pole as shown by the circle ¢’; it being assumed that, 
when the current is from w to w’, the left side of each of these circles 
is towards the reader. 

This was the discovery of electro-magnetism ; it was the founda- 
tion of the science of electro-dynamic induction ; and in this beauti- 
ful discovery we see at once the principle of that invaluable 
instrument, the galyanometer, and the needle or galvanometer 
telegraph. 

Versted’s discovery does not appear to have been generally known 
in France till July, 1820, when it immediately excited a remarkable 
ardour of investigation among the French philosophers; and in tive 
months from that date Ampére had almost expanded the subject into 
a complete science. His wonderful theory of electro-magnetism, 
which | shall explain presently, seems to have occurred to him by 
some inspiration almost immediately, and to have guided all his 
researches ; but his tirst decided discovery was the action of electric 
currents on each other. ‘Lhe laws which he deduced as regulating 
this action T have already explained, but shall here repeat them in a 
different form, and nearly in his own words, as given by Faraday, with 
a view to a special object which will appear immediately :—*“ 1, That 
two electrical currents attract when they move parallel to each other, 
and in the same direction; and repel when they move parallel to 
each other in contrary directions 2. That when the metallic wires 
traversed by these currents can only turn in parallel planes, each of 
the currents tends to direct the other into a situation in which it 
shall be parallel, and in the same direction. 8. That these attrac- 
tions and repulsions are entirely different from the ordinary electrical 
attractions and repulsions.” 

Now, if my theory be true, they are not different forces, but the 
same forces exerted under different circumstances. 

However, one great point was thus established, viz., that electric 
currents produced an etleet upon each other analogous to that which 
they produced upon the magnetic needle. This was another link of 
connection between electricity and magnetism. 

may now explain the theory which Ampere had formed to 
account for the magnetic phenomena of magnets by electrical powers 
only. He assumed that an electric current is continually cireulating 
around every atom of matter; and that when a piece of iron is mag- 
netised, these currents are all thrown into a parallel direction, at 
right angles to the axis of the body, and result in an infinite number 
of currents moving around and under the surface of the body in 
closed curves, as shown in Fig. 2. By comparing this diagram with 
Fig. 1, the reader will see ~ 
that, supposing one of these "6-2 
currents to represent the 
wire w, w’, passing trans- 
versely across the top of the 
cylinder, the latter will re- or 
present the needle with its north pole turned to the west, 
and so in every other position of the wire. Hence if N be 
the north pole of the magnet, the currents are assumed to circu- 
late in the direction indicated in the figure. Let the south pole 
of a similar magnet be presented to 8, and the currents will be in 
opposite directions—hence repulsion; if presented to N, they will 
have the same direction, and hence attraction. In like manner all 
the phenomena of magnetism may be thus explained ; and Ampire’s 
theory is now generally adopted. 

While Amp*re was occupied with this theory, Arago discovered 
that iron tilings in the neighbourhood of a current became magnetic. 
‘This was a contirmation of his theory, and he tried the effect of form- 
ing the wire into a helix or spiral, so as to imitate his supposed 
circular currents. The result corroborated his views: needles intro- 





duced into the middle of such a helix were easily magnetised. This 
was another important step; electricity had now produced 
magnetism. 


But Ampére’s theory embraced the great idea that even the 
magnetism of the earth itself is due to the electric currents circu- 
lating around it from east to west. He suspended—so as to be free 
to move —a spiral conveying a current (Fig. 3), and it placed itself 
longitudinally north and south; that is to say, each of the cenvolu- 
tions directed itself laterally east and west, or parallel to the 
supposed terrestrial currents, just as the magnetic needle turns round 
to allow its transverse currents to assume the same position with 
reference to a wire conveying a current. This was another con- 
firmation of his theory. The solenoid turns upon its recurved ends, 

ric.3, which are inserted into capsules of 
mercury for the purpose of enlarging 
the contact. ‘The attractions and re- 
pulsions of currents were easily shown 
ina similar manner. The extremities 
of the arrangement, + and —, are 
connected with the poles of a battery. 

If Ohm's ring, which I have pre- 
viously given, be floated, battery and 
| all, it will turn east and west. If it 
were a spiral, like Fig. 3, which is the 
\ Supposed condition of a magnetic 
needle (girdled by currents), the diree- 
tion of the spiral, longitudinally, would then be north and south. 

The spiral suggested the idea of the electro-magnet, but that idea 
remained to be realised in the practical formation of electro-magnets 
by our fellow-countryman, Mr. Sturgeon, in 1826. The electro- 
magnet, by attracting its armature when a current is sent through 
the coil, is the principle of the Morse telegraph, now almost univer- 
sally used. 

The connection between magnetism and electricity was still further 
illustrated by the discovery of electro-dynamic and electro- 
magnetic rotations. Wires conveying currents were made to revolve 
around each other, wires conveying currents around magnets, and 
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magnets around wires. Lastly, a magnet was made to rotate on its 
own axis by an electric current. All these rotations are perfectly 
explained by Ampére’s laws and his theory of magnetism. 

We now come to the climax in this rapid career of discovery. 
Currents had been made to move magnets, magnets to move cur- 
rents, currents to move each other, currents to produce magnetism. 
One thing, however, no one had been able to accomplish—viz., to 

produce currents either by means of other currents or by magnetism. 
n France all possible arrangements of magnets together, and of 
wires about and round magnets, were tried to produce this effect, but 
without success ; and in this condition the subject remained till 1831, 
when two capital discoveries were made by Dr. Faraday—first, the 
production of currents by currents, or volta-electric induction; and, 
second, the production of currents by magnetism, magneto-electricity. 
Two new sources of electricity were thus obtained. The connection 
between magnetism and electricity was complete. The momentary 
nature of these currents explained why they had not been discovered 
sooner. 

The electricity from magnetism found its first application in Pixii 
and Saxton’s magneto-electric machines, subsequently so much im- 
proved by Messrs. Bright and Henley. The electro-magnetic and 
volta-electric currents are both combined in Ruhmkorff’s coil. 

Professor Henry, of America, by arranging coils in a series or 
succession, obtained induced currents from induced currents up to 
the third or fourth order, and studied their laws minutely. I wish 
this fact to be carefully noted. Lastly, the discharge from the com- 
mon electrical machine was found to induce similar currents. 

This concludes the history of experimental discovery in this 
department. We have now the facts before us. Yet there is a 
species of discovery which consists in detecting the relations of facts 
to each other, and here I must call attention to a very important 
discovery of that kind. I allude to the empirical law of Lenz, 
which was announced shortly after Faraday’s discoveries, and which 
shows, as I have previously hinted, the existence of some remark- 
able connection between these discoveries and Ampére’s laws. As 
this is a point of vital importance, I must explain it distinctly. 
Lenz's law (arrived at by comparing all the phenomena) is sub- 
stantially this: —That when a magnet or a wire conveying a current, 
being moved in a certain direction, induces a momentary current (by 
magneto or volta-electric induction), a current continued in the 
same direction as the induced momentary current would (according 
to Ampére’s laws) move the inducing body in the opposite direction 
to that by which it induced the current. Now, here is an evident 
connection between the two cases — between Ampére’s laws, 
discovered in 1820, and volta-electric and magneto-electric induc- 
tion, discovered by Faraday in 1831. I. say, therefore, that 
any theory which explains the one must ultimately explain the 
other: and I have no doubt that volta-electric induction lies at the 
root of the whole matter. Accordingly I have previously shown 
that in all the theories previously framed on the subject, an en- 
deavour was made to embrace both, but that all were perfectly 
unsatisfactory; that Dr. Faraday himself arrived at the conclusion 
that dynamic induction was something totally different from static 
induction, and considered it a magnetic phenomenon, but did not 

»retend to explain it; that Weber and De la Rive, ignoring or over- 
came the experiments which led Faraday to renounce the static 
element in the case, attempted without success to solve the problem 
on the principles of static induction. I have merely to add that 
Gavarret, the latest standard writer on electricity, adopts Faraday’s 
view, without even referring to the other theories, and lays it down 
as a law that “ the inductive action (dynamic) is independent of the 
nature of the insulating body (or dielectric) placed between the in- 
ducing and the induced circuit,” adding, “this law establishes a 
great difference between electro-dynamic and electro-statie induc- 
tion.” This occurs in his second volume, published in 1858, and is 
all that he says on the subject. 

I shall merely add, before proceeding to unfold my own theory, 
that in 185+ Dr. Faraday discovered and admitted the existence of 
what he justly termed a “static element in the current.” This was 
forced upon him by his experiments on induction in underground 
wires. Whocan doubt the fact after M. Kohlrausch’s experiments ? 
Who will venture to dispute it after the amazing evidence of its 
presence and its power in the Atlantic cable? It is this Atlantic 
cable—that long Leyden jar—that has forced the whole subject back 
upon us, and in a way that will speedily bring us all down to the 
simple attractions and repulsions of static electricity as lying at the 
verv foundations of the whole science. 

I shall now proceed to explain what I consider to be a true and 
complete solution of this question ; and in doing so I wish it to be 
understood that I accept indifferently any of the three theories of 
electricity —either the single fluid, the double fluid, or the molecular 
On the whole I prefer the latter, but my theory is founded on no 
particular view of the nature of electricity; 1 shall therefore use 
the common modes of illustration and the ordinary language on the 
subject, even with reference to points on which my own ideas might 
lead to a different mode of expression. All that I ask by way of 
postulate is embraced in these two fundamental facts—the one an 
axiom in static, the other in dynamic electricity, viz., 1. That 
similar electricities repel, and opposite electricities attract each 
other. 2. Ohm's theory of the current. 

It was in studying Ohm’s theory by the light of certain new 
views (not yet explained) on the subject of quantity and intensity, 
that the following solution of the problem of electro-dynamic in- 
duction occurred to me; and from this I was led back analytically 
to the study of static induction. In explaining the matter, how- 
ever, it will be better to adopt the synthetical process, beginning 
with the simplest or most elementary principles, and thence proceed- 
ing to the full solution of the problem in the order which the 
ditferent parts of the demonstration have now assumed in my mind. 
I begin therefore with what I may term the static part of the theory. 

Let us see then precisely what we have got to prove. And for 
this purpose I cannot do better than borrow the annexed admirable 
diagram (Fig. 4) from Gavarret’s work, where B represents the 

ba*tery with its primary induc- 
ing, wire or circuit p p; and ss 
\ ~ the secondary or induced wire 
\ in which is inserted a galvano- 
: D 
\ A \ 
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meter G to complete the circuit, 

and to show the existence and 
~ the directions of the induced 

currents. To increase the 

proximity and parallelism of 

the wires over as large a por- 

tion of the two circuits as 
possible, they are represented in a form which may either be regarded 
as a zig-zag or a double coil. Now, the phenomena of volta-electric 
induction are these:—The battery B being in action, so that a 
positive current is passing through the wire p in the direction A B, 
if this portion of the wire be suddenly approached nearer to C D, 
the galvanometer G will indicate a momentary current in the 
secondary wire s, passing in the direction D C, that is to say, in a 
direction the reverse of the inducing current. So long as the two 
wires remain at rest, however near they may be to each other, no 
current will appear in the wire s. When the wire p is again sud- 
denly withdrawn, the galvanometer G will indicate another 
momentary current in the wire s, and this time it will be in the 
same direction as the primary current. 

Exactly the same effects will occur if the two wires are first 
arranged as near as possible to each other, and then a current trans- 
mitted through p p. When the current commences it will produce 
the same effect as when the wire was advanced—a current in s s in 
the opposite direction ; so long as the primary current continues to 
flow steadily there will be no effect; when contact with the battery 
is broken, another current or wave will pass through ss, and this 
time in the same direction as the primary current which has just 
ceased. 

Gavarret says that so long as the current.flows and no alteration is 
made in the distance of the two wires, however near to each other, 
no effect of induction is produced. Now I deny this. There is no 








current induced (and that is really the meaning of the word induction 
in French), but static induction continues just the same as before, 
and the whole phenomenon I affirm to be simply the effect of static 
induction. 

What I propose, then, to prove, is this—that I can produce pre- 
cisely the same effects, the same currents, the same phenomena in the 
wire s s, by means of a static charge in the wire p p; and by giving 
to that wire so charged precisely the same movements and the 
same direction. I shall afterwards show that, so far as regards its 
effects in producing induction, the current is simply a pending kind 
of static charge, and the battery an inducing machine. 

Let P (Fig. 5) be an insulated metallic sphere, charged with posi- 
tive electricity, and BC 
an insulated cylinder in 6 
the natural or neutral 
state. If P be ap- 
proached to the end C of 
the cylinder, the pith- 
balls at both ends will 
diverge—those at B with 
positive, those at C with 
negative electricity ; and 
if other balls be  sus- 
pended at different parts : 
along the cylinder, they will be found to diverge less and less 
in proceeding from both extremities towards a certain point or 
line D, which is not exactly at the centre, but somewhat nearer 
to the end C, opposite which the sphere is placed. At that point the 
balls will hang quite vertical, showing a preponderance of neither 
electricity, and therefore it is called the neutral point or line. But 
without entering into the minutize of the matter at present, or 
troubling ourselves about the particular form of curve 6 c, which 
expresses the exact distribution of the induced electricities, let us 
simply look at the broad and admitted facts of the case when the 
sphere P, charged with positive electricity, is approached to the end 
C of the cylinder. The facts are admitted to be these :—The two 
electricities supposed to exist naturally in the cylinder in a state of 
combination are separated or decomposed; the positive is repelled 
towards B, the negative attracted towards C; and this separation and 
continual motion of the two electricities towards B and C respec- 
tively will go on in a ratio continually increasing as the square of 
the distance diminishes, from the time when the influence of P first 
affects C to the time when it is brought so near as just not to touch 
or throw off its charge in aspark. When the sphere is brought to 
rest in that position, all action will cease within the cylinder—it will 
be charged inductively. If the sphere be then removed in the same 
manner as it was advanced, an action will take place in the cylinder 
precisely the reverse of that which occurred before, the two electri- 
cities will recede towards the neutral line, the curve of tension will 
sink at both extremities, the pith-balls will collapse, and, finally, the 
cylinder will cease to exhibit any symptoms of, charge—it will be in 
its natural state, as at first. 

Now, what is the precise nature of the action that takes place 
when the sphere is either advancing to the cylinder or receding from 
it? I say it is simply a current of electricity passing along the 
cylinder in both cases, and in both cases proceeding in the same 
direction as the sphere which induces it. In point of fact, there are, 
popularly speaking, two currents in both cases—one of positive 
electricity from C to B, and one of negative from B to C, when the 
sphere approaches ; one of positive from B to C, and one of negative 
from C to b, when the sphere is withdrawn. But this mode of 
speaking is founded on a mistaken view of the current. There is no 
current without a mutual transference of the two electricities. It is 
this tranference (effected by a series of decompositions and recompo- 
sitions) which constitutes the current; and the cause of this com- 
pound current, or peculiar action, is expressed, simply for the sake 
of distinction, by that of the positive electricity. 

The true nature of what is called an electric current is a point 
which I intend to examine much more minutely hereafter. In the 
meantime I adopt simply the common language and the common 
mode of viewing the subject when I say that the approach of the 
sphere produces a current in the cylinder from C to B, and the with- 
drawal of the sphere a current from B to C—that is to say, it 
induces a current having the same direction as its own motion in 
both cases. 

There is here, however, a question of some importance involved, 
to which I must briefly allude before proceeding further. It is a 
common remark, and I believe I have used it myself in these 
columns, that without a complete circuit there can be no current. 
And this expression is quite correct when it is said of a voltaic bat- 
tery or other source of a permanent current of electricity. In that 
sense and in these cases there can be no current without a complete 
circuit. Nay, I will go further—I will say this, and I intend to 
prove it before long, that no current having the peculiar properties 
of that which is produced by the voltaic or thermo-electric pole, can 
be generated by any other means now known. I do not speak with 
reference to mere permanence, but having the same properties as the 
currents from these sources, even for one second of time. On the 
other hand, every motion or transference of electricity is a current, 
just as every motion or flow of water from one point to another is a 
current, although it may not be a regular uniform stream, having 
the same velocity and the same momentum at every part of its 
course. And, in short, I shall show that it is in this sense, and in 
this only, that the dynamically induced currents can be termed 
currents at all. We shall find that, properly speaking, they are not 
currents, but discharges; precisely of the same nature as the dis- 
charge from a Leyden jar or battery. It is singular that Dr. Fara- 
day himself was forcibly struck by this analogy in his first experi- 
ments, for he says (§ 12), “The results which I had by this time 
obtained with magnets, led me to believe that the battery current 
through one wire did, in reality, induce a similar current through 
the other wire; but that it continued for an instant only, and par- 
took more of the nature of the electrical wave passed through from 
the shock of a common Leyden jar, than of the current from a 
voltaic battery.” In the meantime I use the word current in its 
general sense, as expressing merely a motion or transference of 
electric charge from one point or state to another. 

Now, to all intents and purposes, we have such a current in the 
cylinder, both when the sphere is advanced and when it is with- 
drawn. The position of the neutral point is changeable; I shall 
therefore assume that it is at the middle, which would be really the 
case if another sphere Nj charged negatively to the same intensity 
as P is charged positively, were kept or moved constantly at the 
same distance from B as P from C. In this case, also, the tension 
of both electricities in the induced cylinder would be exactly doubled. 
Supposing this to be the case, and the neutral point thereby fixed 
at the middle, then the current produced by every contrary and 
corresponding simultaneous movement of the two spheres 
will be always strongest at the middle, because through that 
point every portion of the two electricities which flows from 
the one side to the other must pass; and every electrician 
will admit that theoretically, in these circumstances, a needle 
suspended over the middle point without torsion, or indeed suspended 
over any part of the cylinder, but more particularly at the middle, 
ought to indicate the passing of a positive current from right to 
left when the two spheres approached, and the passing of a current 
from left to right when they receded. Practically, it might be 
dificult to realise this, but I have little doubt that it might be done. 
If the spheres, for example, were large, and charged to high inten- 
sity, the cylinder also large, and divided into two halves connected 
together by only a thin wire twisted into a coil, then I have no 
doubt that a small needle delicately suspended within the coil would 
duly obey every motion of the two spheres; it would move in one 
direction when the pith-balls were diverging, in the opposite direc- 
tion when they were collapsing; when the pith-balls were either 
fully expanded or hanging quite vertical, the needle would be at 
rest also; its motions would indieate only motion, the divergence of 
the electroscopic balls would indicate charge. : . 

Whatever may be the difficulties in the way of practically realis- 
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ing these galvanometrical indications with electricity of tension (for 
it is not static when in motion), every electrician will admit that I 
have thus far assumed, theoretically, nothing that is not familiar 
ruth. ? 

; We shall now suppose that the sphere P, or (to continue the case 
last put) the two spheres, one at each end of the cylinder, instead of 
being first charged, the one positively and the other negatively, and 
then moved to and from the cylinder, are placed each at the same 
fixed distance from its own end, both in a neutral state, and both very 
near to the cylinder. The whole arrangement will thus be neutral. 
Now, if in these circumstances an equal charge of positive and nega- 
tive electricity respectively be suddenly and simult ly given 
to the two spheres 





J 
y connecting the one with the cushion and the 
other with the prime-conductor of the machine, it is evident, and will 
be at once admitted, that precisely the same effect will be produced 
as when the two spheres, both previously charged, were suddenly 
approached to the cylinder; only, if the charges are communicated 
to the spheres through a metallic conductor, the process will be infi- 
nitely more rapid. 
Dismissing now our negative sphere as superfluous, we shall sup- 
se that the sphere P corresponds to the primary wire in dynamic 
induction, the static charge of P to that dynamic form of charge 
which is termed a current, and the cylinder B C to the secondary or 
induced wire. Let the primary P be suddenly advanced, or let it be 
suddenly charged when near the secondary, and a current is produced 
in the latter in one direction—a current the energy of which will 
depend on the rapidity with which A is advanced or charged. Let 
A, still so charged, or, to speak dynamically, still retaining its 
current, remain for a time quite stationary in close proximity to BC, 
and no alteration, no movement will occur in the latter; it is, how- 
ever, under induction, its little electroscopes remain expanded, it is 
literally in a state which may be termed electro-tonic. Let the 
primary A be withdrawn, or let it be deprived of its charge, let its 
current cease, and a current will be , p 
direction to the first—a current in both cases momentary in duration, 
if the action has been sudden in both cases. ; Z 
Let us now proceed to trace a little further this very striking 
analogy between static and dynamic induction ; and with this view 
let a number of cylinders, B, C, D, be arranged in a series, as shown 
in Fig. 6, and a positively charged sphere P be approximated to one 
nee. Pp end of the series. In this 
case it is well known that 


Poa 
: -— . (, the inductive action will 
7 rt /be transmitted from one 

_ cylinder to another, and 

that the pith-balls sus- 

ake pended at their extremi- 


ties will diverge in all of them in such a manner as 
show (if examined by the proper tests) that all are electrised 
in exactly the same manner, the negative end of each 
towards the sphere P, and vice versd. ‘This will continue as 
long as the sphere remains in its place or retains its charge ; 


— in B C in the opposite | 








to | 


and the higher the intensity of this charge, and the nearer the | 
different bodies are placed to each other, the greater is the number | 


of cylinders through which the effect will be propagated. When P | 


is removed or discharged, the whole of the electroscopes will collapse. 
Now, here again we have twice as many induced currents as 
cylinders ; first a current in one and the same direction in each when 
P is charged or brought near; another current in the opposite direc- 
tion, but the same in all, when A is discharged or avithdrawn; and 
in the interval between these currents we have in each of the 


cylinders the induced or electro-tonic state—a state of simple static | 


induction. Here P is the primary, B the secondary, C the tertiary, 
D the quaternary wire, and so on, as far as the influence of the 
charge in P can be propagated. 

Let us not suppose, however, that although we have obtained this 
very striking analogy, the principal difficulty of the case is yet 
surmounted. It is true that if we regard the current in the primary 
wire as simply charge, then we have mastered a most important 
point—we have seen how by its mere approach and withdrawal, or 

y its being suddenly called into existence and then ceasing, secon- 
dary, tertiary currents, &c., are produced in opposite directions, and 
how, in the interval between them, no current is induced. This is a 
very great and important link secured in the chain of my argument; 
but still there is much to be accomplished, to establish not a mere 
analogy, but the absolute identity of the two cases. In the first 
place, the question remains,——Is current charge? In the second place, 
if current be charge, how does it happen that when the primary 
wire, conveying the current, is approached to the secondary, it in- 
duces in the latter ‘a current not outward. or away from itself, but 
parallel to itself, though flowing in the opposite direction ; and vice 
versa? 

These are questions which evidently involve considerations as to 
the nature and constitution of a current. But before proceeding to 
this dynamic part of the subject, let us see if we cannot, by static 
electricity alone, realise something still more nearly resembling the 
phenomena of volta-electric induction ; and in doing so, I shall, to 
avoid repetition, confine myself to the case in which currents are 


produced by communicating mechanical motion to the primary or | 


inducing body ; the parallel case, of charge and discharge, can easily 
be substituted when required. 

_ Now, in the first place, there can be no doubt of the fact that the 
inductive action of the charge upon the sphere P (Fig. 4) is 
naturally outward from itself, radially, in all directions, in straight 
lines. Dr. Faraday has shown indeed that, under certain cireum- 
stances, the inductive action is exerted in curve lines; but thisis a view 
of the subject which does not, I think, materially affect the present 
case; and therefore, to avoid complicating the question, I shall dis- 
regard it at present. In all the cases that present themselves in this 
inquiry, we have the inductive action exerted directly and without 
obstruction through the interposed diclectric, whether it be air, or 
silk thread, or gutta-percha. 

Returning, therefore, to the sphere and cylinder in Fig. 5, and 
regarding the direction of the positive electricity, or that with which 
the sphere P is charged, as indicating in all cases the course of the 
current, we find that when the sphere is advanced towards C, and 
when it is withdrawn, the currents produced in the cylinder are 
both in the same direction as that of the mechanical movement by 
which ~~ are caused. We do not in either case get a current that 
is directed laterally to that movement, either right or left. If, 
instead of a sphere, we use another cylinder as the primary, 
charging it with positive electricity, and move this cylinder laterally 
towards B C, in such a way that the cylinders are constantly 
parallel to each other, then the effect will be precisely the same as in 
the former case; the positive electricity of B C will be repelled, 
not indeed from one end to the other, but from the one side to the 
other, and the negative electricity will be attracted to the near side ; 
when the charged cylinder is withdrawn the reverse will occur, and, 
in short, the two positive currents will still exactly coincide in 
direction with the two mechanical movements. 

The case will be somewhat different, however, if instead of 
another se we now take the sphere P, and cause it to approach 
the middle point D of the cylinder B C, instead of one of its ends. 
In that case the positive electricity will still be repelled to the other 
side, the negative attracted; but a lateral movement will also take 

lace, the positive electricity will move away from the middle in 
th directions, and will be accumulated to some extent at both 

extremities. Kach movement of the sphere will thus produce two 

currents—one pair of currents right and left when the sphere is 

stveneed, the other pair left and right when the sphere is with- 
wn. 


But our object is to produce a single current in one direction only, 
and that direction a iateral one, or at right angles to the mechanical 
movement, when the cylinder is either advanced or withdrawn. 

_ There is seemingly one very obvious way of producing a current 
m one direction by the influence of static electricity, subjected to 
mechanical movement ; but it does not fulfil the required conditions. 
Let us take, for example, the sphere P, and hold it by means of its 
insulating support directly over the cylinder B C; the positive elec- 


tricity of the cylinder will then be repelled to its lower surface and 
to each extremity. We shall suppose that the cylinder is quite thin, 
a mere wire, and that it is infinite in length, or formed into a large 
ring. In this case the positive electricity will be entirely repelled to 
each side, the portion of the ring immediately below the sphere will 
be negative, and this negative electricity will extend to a consider- 
able distance both ways, gradually diminishing in tension the further 
that it recedes from the sphere. If the sphere be now put in motion 
around the circumference of the ring, it will carry along with it this 
opposed atmosphere of negative electricity, which will move in the 
same direction as itself. Now, a negative current in one direction is 
simply a positive current in the other—that is to say, the motion of 
the positive sphere around the ring in one direction will produce a 

sitive current in and around the ring in the other. Here, there- 
‘ore, we realise something like another feature of resemblance to the 
case of dynamic induction. There is movement of positive electri- 
city in one direction exciting movement of positive electricity, not 
in the same direction, but in the contrary direction; and this is more 
than we obtained in any of the preceding cases. Moreover, if an 
exceedingly rapid orbital revolution be given to the sphere, it may 
almost be regarded as representing a continuous current ; unfortu- 
nately, however, the induced opposite current is continuous also, 
not momentary, unless we give the sphere a movement simply of 
oscillation, and then it is that we do apparently realise something 
approaching very near, indeed, to the phenomena of dynamic 
induction; when the positive sphere is swung in either direction 
it will then excite invariably a positive current in the other. 
Here again, however, we get no current in the same direc- 
tion at all, except in the other part or segment of the ring, 
which, being positive, will always give a current in the same 
direction as the motion of the ring itself. I fear, therefore, 
that in this case, just as in that in which we approached and 
withdrew the sphere before the middle of the cylinder, the whole of 
the phenomena reduce themselves to two currents, opposite in 
different parts of the ring, for each movement of the sphere. More- 
over, these currents are not at right angles to the motion of the 
sphere, but parallel to it, whereas in dynamic induction we obtain a 
current at right angles to the movements of the charged or primary 
wire, and only a current in one direction for each movement. 

But let us not be discouraged by this failure. In dynamic induc- 
tion there are two complete circuits, the primary and the secondary ; 
and therefore we shall now try statically the case of two rings 
instead of one ring, in order to render the analogy as complete as 
possible. Let A (Fig. 7) represent one of these rings and B the 
other; and let us neglect, in the meantime, the dotted lines, and 
the three little ex- 


ric.7. terior figures, C, D, 





0 and E. If a posi- 
tive charge be 

/ communicated to 

/ A, it will diffuse 

ip itself uniformly 

\ around the ring; 

\ it will accumulate 


chiefly upon the 
outer part of its 
circumference, but 
still it will be 
uniform all round. 
The ring A, thus 
charged, becomes our primary, and B our secondary or neutral wire. 
Let us now suppose that the ring A is taken up by an insulating 
handle, or say upon a sheet of glass, and held horizontally over B; 
if in this position it be approached to and withdrawn from B, the 





| positive electricity of that ring will simply be repelled to its lower 
side in the one case, and will rise and recombine with the negative in 


| 
} 





the other. The effect will therefore be precisely the same as in the 
first case of the sphere and cylinder; there will only be one current for 
each movement of the inducing ring, and the current will in each 
case coincide in direction with that movement. 

Let us next suppose that the ring A, still maintained horizontally 
over B, receives by some means a rapid movement of rotation, 
around its own centre—will the charge of positive electricity which 
it contains circulate with it? I have no doubt that it will, and this 
may easily be conceived by supposing the ring to be made of glass or 
gutta-percha, to which a charge has been communicated by friction. 
These substances being non-conductors, the electricity must revolve 
with the ring. It is in this way, indeed, that we actually collect, as 
well as create, the charge from the electrical machine. The positive 
electricity, therefore, revolves with the charged ring A; but what of 
the induced electricities in the stationary ring B? ‘This ring we 
cannot suppose to be made of glass, because it is assumed to be 
charged by induction ; but let us suppose it to be made of copper or 
silver, and still I say that, however rapid may be the motion com- 
municated to the ring A, the two electricities induced in the ring B 
will remain perfectly stationary, just as the shadow of a dise which 
is revolving at the rate of a thousand rotations in the second, will, 
if the disc be otherwise quite steady, exhibit not the slightest sign 
of motion. I believe that induction is to electricity precisely what 
reflection is to light and heat; and this idea, with many striking 
es of it, had occurred to me before I was aware that Professor 

VW. Thomson, of this city and university, had proved by this 
analogy the law that the inductive action of a charged body 
increases as the square of the tension. Now we know that a spindle 
or disc or wheel may revolve with such speed as to appear motion- 
less ; the image on the retina or in a mirror does not revolve with 
it; and so we shall find that the voltaic current, truly and properly 
so called, exerts, when fully established, precisely the same inductive 
action as a static charge possessed of peculiar properties which I 
shall explain presently. 

In the meantime the revolution of the ring, and its motion down- 
ward and upward when held in a horizontal position, have failed to 

roduce the currents we are in quest of; and let it be observed that 
in the latter case, that is to say, when the two rings are maintained 
in parallel planes and are moved towards and from each other, we 
exactly realise the conditions most favourable to dynamic induction, 
supposing that a current of electricity were circulating in the 

rimary, A. We have the two complete circuits, we have the paral- 
elism of the wires; but we have no current in A, nothing 
but a po static charge; and thus, although we do produce two 
lateral movements in B, which may be termed momentary currents, 
yet we have not obtained what we want—these two momentary 
currents traversing the ring circumferentially. Nay, if we move the 
ring A up and down while revolving, still we shall have merely an 
up and down movement of the induced charge. Of this I have no 
doubt whatever, and therefore I do not accept or assume it as any 
advance towards a solution of this important problem. 

Having failed, therefore, in this case also, although I hope it will 
be found that the illustrations are not quite useless, especially that 
of the revolving circle, which has probably thrown some little 
light on the nature and properties of an induced charge, it seems to 
me almost unnecessary to try the effect of placing the circles in the 
same plane, and making them approach to each other. The reader 
will perceive at a glance, from the dotted lines in the figure, what 
would be the result of this arrangement. A, being charged posi- 
tively, would repel the positive electricity of B to the opposite side 
of that ring ; its negative electricity would be attracted, and this 
would react upon A. On withdrawing A, the effects would be re- 
versed. The result of the whole would be two opposite currents in 
B for each movement of A—one pair of currents in the directions 
no Pp n q p; the other pair in the directions pon, pqn. Itis 
simply the case of the sphere advanced to the middle of the cylinder, 
or made to revolve around the induced ring. 

These two circles, therefore, now that we have tried them in three 
different ways, seem to have proved a complete failure. I have said, 
however, that dynamic induction is simply static induction. If this 
be not true, then it is in vain to expect that by twisting or turning 
a static charge into any shape or position whatever, we can hope to 
imitate the effects of dynamic induction. If, on the other hand, it be 
true that a current, so far as regards its inductive action, is simply 





a static charge, and operates in precisely the same manner as a 
static charge, then, I say, it must be possible by some contiguration 
or peculiar condition of the latter, either actual or conceivable, to 
Pa exactly the same phenomena as those of dynamic induction. 
shall, therefore, make one last attempt; and if I fail this time, 
then I shall frankly confess that my theory is a delusion, and that 
dynamic induction is either magnetism, or unipolarity, or the action 
of ultimate atoms on each other at sensible distances. G. BLam. 
(To be concluded next week) 





PROPORTIONS OF BEARINGS FOR SHAFTS, 


Sir,—This is a subject on which sufficient has not been done—the 
relative lengths of bearing in proportion to their diameter. Many and 
various are the books treating of the diameter of the shaft in pro- 
portion to the power to be exerted; but none which I have yet seen 
ever gave the best suitable ratio between the diameter and length 
for certain velocities. There are two tables published, one in 
“Templeton’s,” and another in “The Machinist's Assistant ;” but 
these are only applicable in certain cases, and will not do etlectually 
where great speed is required. I here give you a table of the ratios 
of the diameters and revolutions to the lengths, with the constant 
multipliers for various metals. I have used these for the last ten 
years, and have always found that the durability of them is to be 
depended on; and when substituted instead of the older kinds, they 
have proved themselves better. The diameter I take from the usual 
practice, according whether lateral or torsion is the strain to which 
they are subject in each particular case. 1 have never found them 
to heat, and use far less oil, never allowing more than 500 1b, on each 
superficial inch of bearing surface :— 


No. of Revolutions of Revolutions 


Multiplierfor | N° Multiplier fo 
of Shaft per of Shaft per 
es. the Length. <a ag the Lengta, 
yy oe 6 yy a eee 4°26 
24 os 08 ee 1°25 410° 2 08 ee a5 
506 .. . ° 15 ae ee 475 
o4 ° 28 ee 175 GBB" wn ce oe 5 
16 a 2 WOT 2. ce oe 5 
eee 2°25 CIB oe ce oe 65 
38° . 8 2°6 a 5°75 
57°2 © 08 ee 2°75 1206" 2 ce oo 6 
eae ae | 1526" 4. « . O95 
ULLG ne ce oe 3°25 BIER ce te oe os 
150° ° « ° 35 nT 6°75 
BET xc ce 8 3°76 | yw aw we Oe 
256 oe 80 ve yg 4006". ee ee s 


Example—The diameter of a shaft is 3 in. at 150 revolutions per 
minute : what is the length of bearing ? 
3“ K 3° = 10°5” long. 
The formula is this, R¢ x D = L, 


Where R is the number of revolutions, D the diameter, and L the 


length. The lengths by the preceding formula to be multiplied by 
these for the different metals, 
M. 
Wrought iron and cast iron on brass - os ee xr 
Steel on cast iron ee ee ee ee * eo XX 198 
Wrought iron oncastiron .. oe _ ee ee - X16 
Wrought iron on wrought iron “57 
Cast iron on cast iron } both soft .. oe oo KRUG 
Steel on brass .. ee es es ae oe os hy 
Hardened steel on hardened steel, or case-hardened } x 75 
wrought iron on wrought iron 7 
It then becomes Ry X D XK M = L. : 
May 14, 1859. A. B., Ex. 


LOCOMOTIVE IMPROVEMENT. 

Sir,—I notice in your last number that Mr. F, W. Turner states 
that “J. N.” is “ quite correct as to the superiority of the fixed link 
over the sliding eccentric arrangement,” patented by me; and 
further that “Labor Omnia Vincet” is “quite mistaken when he 
asserts that the lead remains the same in Dubs’ arrangement.” ‘The 
simplicity he admits; but he asserts, “ without careful attention it 
is liable to stick, and is also very diflicult to reverse when the steam 
is on.” 

Mr. Turner should, before giving an opinion, for it can only be 
supposition, ascertain what is and has been done, ‘The slide motion 
is not more liable to stick than the link; its action is superior; the 
lead can be either constant or variable, and the reversing so casy 
with the steam on that a child may manage it. The adaptation of 
the “wedge or slide motion” is not nearly so limited as he may 
suppose. The experience we have had fully bears out the superiority. 
Some of the leading engineers on the Continent, who have been 
carefully noting the performances of the engines with my slide 
motions on, are so satistied with it, that they are desirous of sub- 
stituting the slide motion for that now in use in all cases where the 
alteration is practicable. Where they have been applied to marine 
and colliery engines the greatest satisfaction has been given. 


Having been one of the first pupils of the late George Stephenson, 
and intimately connected with the working of locomotive engines, 
and all improvements to the present, I can safely say that the wedge 
or sliding motion can do anything that the link can be made to do, 
in a much more simple and effective manner. 

I may further add that Mr. Dubs’ arrangement and mine are one 
and the same thing, as we are equally interested. 


Rotherham, May 25, 1859. Isaac Dopps. 


Tue Inner Dock, Sournampron.—This dock, noticed in a recent 
number of Tue ENGIneEr, already assumes an appearance of 
business activity, several steam and sailing-ships being now berthed 
alongside the quays. The floodgates, and all the other machinery 
connected with this dock, were executed at Messrs, Summers and 
Day’s factory at Northam. 


SreaM Suiprine.—A fairs connected with the steam shipping in- 
terest during the past month have been rather of an exceptional 
nature; the fluctuations in demand and supply have been quite 
perceptible, yet May terminates without any real improvement, 
either in the rates of, freight, generally, or in market value. At the 
commencement of the month the expected commissariat require- 
ments of the Sardo-French army in the Mediterranean produced 
considerable inquiries, and gave rise to anticipations of improved 
freightage and readier sales of steam-tonnage. A few engagements 
for outward freights and time charters were effected at advanced 
rates, but the instant the proclamation of neutrality by our Govern- 
ment appeared, several of these were cancelled, and a reaction ensued, 
equal to about previously existing rates, The question of neutral 
and American vessels monopolising the entire ocean—carrying trade 
in the event of a general war, and the impression that Americans 
would become customers for all the tonnage Great Britain could spare 
under such circumstances —have lately been discussed by our leading 
newspapers, the writers of which appear studiously to ignore the fact, 
that the only ships which can be registered under the United States 
flag are, either the many that are built there, or the few that may 
obtain the right of registration by an outlay in the nature of repairs 
in an American port, amounting to two-thirds of their actual value, 
Sales of steam-shipping property since our last list was issued have 
not been numerous, but the money value so transferred has not been 
inconsiderable; a single transaction by us having passed nearly 
20,000 tons of screw-steamers into new hands; —- the largest 
operation of this nature hitherto effected. There is, however, still 
a preponderance of sellers of steam-ships in the market. Builders 
continue on the look out for contracts, of which only a few special 
engagements have been recently made. The political condition of 
Europe exercises so much influence on the commerce of these realms, 
that business is much circumscribed, and merchants being extremely 
cautious in entering into new engagements involving the least un- 
certainty, the general employment for ships is appreciably curtailed, 
Thus the views indicated in our last are unfortunately realised.— 
Alfred Brett and Co.’s Circular for June. 
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Tuts invention, by B Goodfellow, of Hyde, Chester, is particularly 
applicable to horizontal condensing engines, and consists in placing 
the air-pump between the cvlinder and the crank, and in attaching 
the air-pump piston to the piston rod of the cylinder, 


Fig. 1 is a longitudinal section of the principal parts of a com- 

pound horizontal condensing steam engine, and Fig. 2 a plan. a is 
the high-pressure cylinder, in which works a piston connected to a 
—_ rod 6, the connecting rod ¢ of the piston 6 is jointed to the 
onger crank d of the crank shaft e; f is the low-pressure cylinder 
in which works the piston g fixed to the piston rod A, to which is 
also tixed the piston ¢ of the air-pump 7; to the end of the piston 
rod A is jointed the connecting rod 4 which is in communication 
with the shorter crank /, tixed to the crank shaft ¢« The steam is 
supplied to the high-pressure cylinder a through the orifice a', see 
Fig. 2, and after it has acted apon the piston in this cylinder, it is 
conveyed by suitable pipes in the ordinary manner to the valve box 
Ji of the low-pressure cylinder f; the exhausted steam from this 
cylinder is conducted by the pipe #2 to the air pump j, which is 
double acting, being furnished at each end with an ingress valve j! 
and an egress valve 7%, as is sometimes customary ; these latter dis- 
charge the condensed steam and air into the pipe j%, which is in 
communication with a condenser surrounding the air-pump, or which 
may be of the ordinary construction. 


WHITWORTH’S IMPROVEMENTS IN GUNS, 
GUN CARRIAGES, AND AMMUNITION. 
Parent DATED 1971 OcroBer, 1858. 


TuEst improvements, by Joseph Whitworth, of Manchester, relate 
to, Firstly, a mode of giving accurate horizontal adjustment to a 
gun, by moving its trunnions laterally in their bearings. This is 
effected by means of a lever, which acts on one of the trunnions, 
the opposite end of the lever being connected with a screw, which is 
adjusted by hand. 

Secondly, the use of discs or cakes of wax, tallow, or other similar 
lubricating compounds or substances as wads for ammunition for 
ordnance and lire-arms, whereby the piece is properly lubricated 
The lubricating materials may consist of beeswax and tallow, used 
separately or combined, or paratline, or such other similar substances 
as are not materially atlected by being exposed to the action of the 
atmosphere. Mr. Whitworth has obtained good results from a com- 
position consisting of equal quantities of wax and tallow. These 
proportions may be varied according to the temperature of the 
weather and climate, care being taken that a sutflicient quantity of 
tallow be used to ensure perfect lubrication of the barrel at low 
temperatures, while sutticient wax is employed to make the wad co- 
here and withstand the etlect of high temperature. Instead of mix- 
ing the wax and tallow together whilst both are in a melted state 
the wax is sometimes melted and run into a mould, and when set 
the tallow is poured into or on to the wax; in this case the tallow 
adheres to, but does not mix with the wax, which thus forms a coat- 
ng. In making wads for small arms, a cake or sheet of the lubri- 
cating material made of the requisite thickness is taken, and by 
means of a suitable punch it is cut into wads or discs; or the melted 
material may be run in the form of a rod, and afterwards cut into 
wads or dises. In making wads for large ordnance, as shown in the 
illustrations, the patentee prefers to use moulds of the proper size 
and shape, corresponding with the interior of the piece. ‘Ihe material 
is poured into the moulds and allowed to set. One or two discs or 
wads similar to those shown in end view in Fig. 1, and in section in 
Figs. 2 or 3 may be used; when two discs or wads are used they may 
be of diminished thickness, one being placed in front of and the 
other behind the powder. In some cases also the two dises are con- 














nected together by a casing of thin wax, as shown in Figs. 4 and 5; 
the space between the two discs forms a chamber, in which the 
powder may be inserted, as in a bag or cartridge, and where neces- 
sary several such chambers may be used, each of which is made 
short for the sake of strength. Perforations must be made to secure 
communication and complete ignition of the powder in the several 
chambers. ‘The patentee also uses perforated wads as in Figs. 6 and 
7, made of lubricating material, which he places in the midst of the 
powder to remove the deposits caused by excessive fouling when 
inferior powder is employed. In some cases he employs wads made 
with the softer lubricating material in the centre, surrounded by a 
casing of harder substance, such as wax, or other suitable material, 
as shown in Figs. 8 and 9; or the wad may be made of wax on the 


front and rear sides, and tallow between, as shown in Figs. 10 and | 
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11, all of which several descriptions of wads are applicable to small 
arms and ordnance. In all cases the lubricating materials or com- 
pounds which he employs consist wholly of substances that are 
melted by the heat of and are altogether dispersed by the exploding 
gases of the powder; the use of pulpy or fibrous materials may be 
altogether dispensed with. In choosing the lubricating materials or 
compounds that may be required for use in hot climates, it will be 
necessary to select such as are to a certain extent heat resisting, and 
possess the necessary hardness and toughness. It is preferable to 
employ these in combination with other substances easily melted, as 
shown in Figs. 8, 9, 10, and 11, 

Mr. Whitworth also claims the application of tin or zinc or other 


hard metals or alloys as an outer coating for soft metal rifle pro- | 


The soft metal for the projectiles is made in a continuous 
ength, and is coated by an adaptation of the well known apparatus 
employed in manufacturing lead pipes, and coating them with tin or 
other metal, and which it is not necessary to describe. 


Cost or A TUNNEL UNDER THE ALPs.—The expenses incurred 
up to the present for the tunnel under the Alps at the Col de Frejus, 
amount to 5,000,000f., for a length of 613 metres which have been 


pierced, 358 on the Piedmontese side, and 255 on that of Savoy. The | 
cost of the tunnel-heading (full width and height of course) has 
been, up to the present time, 3,156f. per lineal metre say, £120 a 
yard—an enormous sum.—Builder. 5 





Lorp Starrorp'’s SreaM CarrtaGe.—This little engine started 
on Saturday last from Messrs. Hayes’ Works, Stoney Stratford 
(where it has been undergoing some alterations), with a party, con- 
sisting of the Marquis of Stafford, Lord Alfred Paget, Mr. J. E. 
M‘Connell, and two Hungarian noblemen. They proceeded to the 
residence of Mr. M‘Connell, and from thence through the town of 
Stoney Stratford, at a rapid pace (its appearance creating no little 
excitement among the inhabitants), to Cosgrove Hall, the residence 
of J. C. Mansell, Esq., where they embarked on his steam pleasure- 
boat. They then returned to Wolverton Railway Station, whence 
the engine proceeded back again to the works. The journey was, in 
all respects, a successful one, and shows, beyond a doubt, that steam 

| locomotion for common roads is practicable. 





Rep Sea Tevecraru.—The Red Sea cable is, probably, by the 
present time laid down from Suez to Perim, when only 100 miles 
will remain for its completion to Aden. The paying-out of the line 
commenced from Suez; and Cosire, on the Egyptian coast—a dis- 
tance of 260 miles—was the first station to which it was carried. 
Thence it was laid to Suakin, a further distance of 460 miles, where, 
| according to the telegram received a few days back, it had just been 
| safely landed. The next stage will be from Suakin to Perim, 540 
| miles, and at that point it will doubtless begin to be used for the 
transmission of our India and China telegrams. From Suez to 
Aden constitutes the first section of the undertaking. The second 
| section will be from Aden to Kurrachee, where we shall at once be 
| in communication with every part of India. This will be proceeded 
with as soon as possible, and the cable for the purpose is already in 
| course of construction. 








ArLantic TELEGRAPH.—The question as to the immediate 
prospect of re-establishing telegraphic communication with America 
will be decided on Wednesday week. The company are then to 
hold an extraordinary meeting to submit the terms they have 
obtained from the Government, and to see if £600,0u0—the required 
amount of new capital—can thus be raised. It appears that the 
Government are ready to guarantee a dividend of 8 per cent. per 
annum for twenty-tive years, provided the cable is in successful 
operation and capable of conveying 100 words an hour. Also, that 
they will pay £2u,0U0 per annum for messages. The company, 
moreover, are to be allowed to spend £20,000 out of the new 
guaranteed capital in attempts to make the existing cable available. 
They are likewise to continue to enjoy the benent of the original 
arrangement for a payment of £14,000 per annum from the United 
States Government. In return, they are to surrender the exclusive 
rizht of landing cables on the shores of Newfoundland. The 
directors consider that these conditions should induce the share- 

| holders to subscribe the necessary amount, especially as the risks of 
the work will be greatly reduced, not only by the experience gained, 
but by a variety of new precautions. They propose to guard by a 
| policy of insurance against accidents or loss from the process of 
submerging the cable, and also that the contract for its manufacture 
shall be accompanied by provisions for its eflicient electrical working 
| for a considerable period. The new capital is to be in the form of 
preference shares of £5 each, entitled to all the net profits of the 
company up to 8 per cent., and to divide all further profits with the 
original shareholders. A reconstruction of the board is at the same 
| time to be effected, as well as a reduction in the number of its 
members. Finally, the directors point to the urgent claims of the 
| undertaking from its advantages in a political sense. “If England, 
| they remark, “were compelled to take up arms for the defence of 
her colonies or her commerce, its absence at such a crisis would be 
a national disgrace—a calamity the more bitter on account of its 
| easy prevention, considering the perfect facility with which the work 
can now be brought to completion, if a warm and public-spirited 
| eflort be made.” 
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TO CORRESPONDENTS. 


Norice.—Five volumes of THE ENGINEBR may now be had ready bound, Vols. I. 
JIL, IV., V.,and V1., price 18s. each ; covers for binding each volume, price 
Qs. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 
#,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, d&c., to send their names and addresses, 
te which, after publishing their inquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, ave in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 


column. 

J. K. (Norwich.)—To explain in full the manner of setting the eccentrics and 
valves of a locomotive would require several columns of THE ENGINEER. Jf 
you have not Railway Machinery, published by Blackie and Son, you should 
endeavour to obtain at least the perusal in that work of the chapters upon the 
subject of which you inquire. 

Paris.— You do not require the services of a patent agent, Enclose the money 
with the necessary particulars to the Commissioners of Patents, Southampton- 
buildings, Chancery-lane, 

Mitt MANAGER.— Your valve of 3} in. diameter, 34 in, fulcrum, whole length 
of lever 40} in., 511d. ball, and weight of lever 50 lb. at valve, would blow off at 
about 614 lh, steam. 

R. T.—The Turners’ and Fitters’ Pocket Book, published by the Messrs, 
Spon, of 16, Bucklersbury, will best give vou the information you require. 

SalLE.— Ib hat your friend requires would be best obtained by an advertisement, 

G. A. B.—Address the Austrian Consul in London. 

G. W.—We are unable to supply you with all the information you desire. 
Should you address the “ Commissioner of Lands of the Iilinois Central Rail- 
road Company, Chicago, Illinois, U.S.,” you will doubtless receive Jull 
particulars. The railway company, as the owners of over 1,500,000 acres of 
land, have a deep interest in the matter. 

Rarts IN SHIPWRECK.—Mr. Joseph Tucker, of Wapping Dock, Bristol, calls 
our attention to a ship's poop which he has patented, and which is intended 
to supply the want which Mr. Hurtley in a recent nuuwber of THE ENGINEER 
has proposed to fill by mens of a raft. 

NovELLO-cRAFT.— We have received several communications concerning Mr. 
Novello’s craft, by gentlenen clriming equal right of priority in the invention, 
It may be sowe solace to such to know that the scheme is a very old one, and has 
been invented and re-invented several times. It is utterly useless, as any one 
who will take the trowble tu make the experiment of testing it, will sind, 


GAS-LIGHTING BY ELECTRICITY. 
(To the Editor of The Engineer.) 
S1r,—The only description of Mr. Hart’s mode of gas-lighting by electricity 
which I had met with, was in the Ties ; as there described it appeared to 
me to be open to the objections urged in my former letter, Mr. Hart's 
clear and simple elucidation of his clever apparatus in your last number, 
however, quite the difficulty, and 1 sincerely wish him all the 
success in the application of his plan which his ingenuity fairly entitles him 
to. JONATHAN N, HEARDER, 





BOILERS. 
(To the Editor of The Engineer.) 

Sir,—I have a Cornish boiler at work, 13 ft. long, 3 ft. 10 in. diameter of 
shell, 2 ft. diameter of tube. The flues are carried around the boiler in the 
usual way, and pass into the chimney, which is close to end of boiler. The 
height of chimney is 40 ft. I find a great deficiency of draught, so much so 
that nothing but the best coals will keep the steam up. I should be glad 
if you or some of the readers of your valuable paper would kindly say 
whether the chimney would be better some 15 ft. or 20 ft. from boiler and 
a horizontal tiue carried to it; or, would it be better to raise the chimney, 
and, if so, to what extent? T. S. 





BOAT BUILDING. 
(To the Editor of The Engineer.) 
Six,—In reply to Mr. Bach, I allow that the old beam, or side-lever, engines 
formerly used in paddle-steamers are heavier than the engines used in 


screw steamers; but many paddle-boats have now-a-days direct acting | 


engines, with oscillating cylinders, These are as simple and surely as light 
as any in use on board screw boats. 

The screw must have a greater draught than the paddle. In my case, for 
instance, the screw would be about 4 ft. diameter, and the boat should draw 
aft5 ft. Mr. Bach says the engines, &c., in the paddle would cause her to 
draw 3ft. Now, if 1am correctin my views as to weight, a less draught 


wn and manufactured as cheaply or cheaper 


of course, whether it can be 
incline to think that its use og | oe 


than the present material. 
more economical. 
May, 1859. 





BELLS. 
(To the Editor of The Engineer.) 
Sir,—Will you, or any of your correspondents, inform me, through the 
di your valuable paper, of the proportions of metal to cast a set 
of hand bells? Rixoer, 
Diss, May 26th, 1859. 
HOUSEHOLD BREAD-BAKING OR MAKING MACHINERY. 
(To the Bditor of The Engineer.) 
Str,—Can you inform me, or will you be kind enough to take charge of 
any letters from makers of machines for the above pu , either to act 
partially or wholly in the manufacture of bread. I shall be in town in 
the course of next month for the purpose of examining any that may be 
brought under my notice. FLL. J. 
DYNAMICAL PROBLEM. 
(To the Editor of The Bugineer.) 
Sir,—Will you kindly insert the following query in order 
answered by some of your correspondetiits ? 











that it may be 











Suppose the pisten d to be pressed by a force of steam of 2 tons, and the 
lever raised to an angle of 45° from its perpendicular, 

Required the weight of «, a, to balance that force in the cylinder, and 
also the forces on the horizontal lines a, a, b, 6, and c, c, B being the base, 

Durham, 26th May, 1859. J.N. 
[We suppose the distance c, b, to be equal to Uuat between b and centre of a.| 





MEETINGS NEXT WEEK. 
Society oF EnGinEERS.—Monday, 6th June, at 7 p.m. :—*‘ On the Soften- 
ing of Water by Dr. Clarke's Process.” 
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than 3 ft. would be the result; if he is correct, I should have to place 
ballast in the screw to bring her down sufficiently, the engine, &c., not 
being ‘heavy enough. The screw and paddle shaft would weigh about 
the same, and the screw would not be so much behind the bosses and arms 
of the paddles. 

Would Mr. Bach kindly give me information as to size, diameter, &c., of 
screw ? x Tyno. 

3ist May, 1859. i i . ‘ . 

NORMANDY’S FRESH WATER APPARATUS. 
(To the Editor of The Bagineer.) 

Sir,—I notice in your paper a raph announcing that ships taking a 
condensing apparatus will be permitted to take half the allowance of water. 
Permit me to say, that it only applies at present to ships taking our appa- 
ratus—no other having been approved by the Emigration Commissioners. 

3, Church-court, Clement’s-lane, JAMES BaRLow, 

London, June Ist, 1859. 








GUNPOWDER MANUFACTURE. 
(To the Editor of The Engineer.) 

Sir,—Of the various employments endangering human life, nore are, 
perhaps, so hazardous, and fraught with such fearful consequences, as the 

fact g der. e ption of this destructive material 
has greatly increased of late years, consequent upon the incessant warfare 
that has been carried on throughout the world, and seems to argue little in 
favour of the constantly boasted progress of civilisation. In England, its 

facture is fined to the hands of but a few manufacturers, and we 
must suppose, therefore, the profits are very considerable. Does it not seem 
most iniquitous that for such a dangerous employ the pay should average 
only 2s. 3d. per day, and, in a few instances, 4s.? The skill required in its 
manipulation may not be very great, yet, surely its dangers should be 
taken into account, Carpenters, bricklayers, and many other kinds of oc- 
cupation, involving but a comparatively trifling amount of hazard, are paid 
amuch higher rate of wages; in fact, more than double. Waiving this 
apparently unjust and anomalous state of things, let us see if it be not 
possible to lessen the risks attend upon its fi The chief, 
and, indeed, only, explosive substance used in making gunpowder, is salt- 
petre or nitre. Pressure sometimes causes the combustion of powder, 
though, under ordinary ci » fire is 'y to effect this result. 
It is worth scientific inquiry and experiment, perhaps, whether the substi- 
tution of one of the three ingredients employed by some other, might not 
remove or lessen the danger now incurred in its manufacture, and if an 
equally explosive compound could not be made by the combination of va- 
rious other ch i Anti y, for inst , explodes rapidly—much 
more so than gunpowder, it is said—and there are, doubtless, many others 
to be found. Another point, of course, to be considered, would be the ex- 
tent of supply, and cost of such substituted materials, Powder factories 
should not only be erected in remote and unfrequented spots, but hemmed 
in by hills or mountains, and thus confine the force of an explosion within 
anarrow boundary. The use of convict labour in such a dangerous occu- 
pation might with justice be substituted for the more honest labourers at 
present employed. Another point of importance would seem to be that 
the various rooms or departments in which it is carried on should be on 
the same level (floors or upper rooms done without), and that they should 
be built underground, the roofs being on a level (or nearly so) with the sur- 
face of the ground, and having a pyramidal shape, glazed only on the north 
sides, and, therefore, unexposed to the sun’s rays. There is little doubt 
that this (at present) dangerous employment, and others that are so preju- 
dicial to human life and happiness, might be rendered safe and innocuous, 
were the full light of science brought to bear upon them. I hope 
that these remarks may tend to a thorough consideration of this subject. 

May 30th, 1859. SCINTILLA. 
NEW MATERIAL FOR ROPEMAKING, 
(To the Editor of The Engineer.) 

Sin,—Whenever possible, it is better not to be compelled to use or depend 
wholly upon the supply of one, or even two, materials having a like cha- 
racter in their nature or fitness for use in any manufacture,* so that if one 
kind becomes scarce or difficult to procure, from various causes, we may 
be able to fall back upon another. The demand for rupe, cord, &c., being 
an ever increasing one, any substitute for the present material used for its 
manufacture may be worth attention. There is a vegetable substance, of 
prolific growth and easy cultivation, that seems to me peculiarly well 























The stalks are a mass of tovgh fibres, which could be easily separated from 
the pulpy portion bya course of maceration, assisted, perhaps, by some 
powerfully decomposing acid. The fibre then being freed from extraneous 
matter, aud probably dried by a gentle heat, it me perhaps, only be re- 
quisite to employ the same process now used with hemp ; but even should 
a different mode of manipulation be indispensable, the advanced state of 
chemical knowledge wou 


requiring little care in its cultivation. A chief point to be considered is, 





* Is not the word manufacture now generally a wrong term, seeing that 


— omen in most cases superseded jand labour, the real meaning of 
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STEAM CULTIVATION, 


Wuat can be the reason.that the application of steam 
power to.the cultivation of thé Soil has been making such 
slow progress? Is it that no effective application has 
yet been proved possible, or is it that, as compared with 
the old methods in use by horse-power, it has been found 
more expensive or less reliable? We believe that, both as 
regards woe os cheapness, it has been, by repeated 
trials, proved to be superior to horse or manual labour ; and 

et there is an obstacle in the way which does more to prevent 
its gencral adoption than any failure, either in the perfec- 
tion with which it does its work, or in the cost and main- 
tenance. ‘This difficulty we take to be the number of 
conflicting schemes by which the same end is sought to be 
attained. ‘There are, at least, six different schemes by 
which it is sought to apply steam-power to the cultivation 
of the soil, which, for the sake of convenience, may be 
arranged in two classes :—Those which proceed by means 
of stationary, and those which proceed by locomotive 
engines. The earliest attempts were made by the former 
class, and it has at present reached its highest development 
in Fowler and Smith’s steam-plough; the latter class is 
represented by the machines of Boydell, Bray, Parker, 
Platt, and others, and appears in its best form in Mr. 
Halkett’s Guide-way system. 

There may be particular conditions under which each of 
these schemes may be perfectly applicable, but the rivalry 
between them as applicable to all conditions and circum- 
stances of culture only tends to the detriment of each, with- 
out affording advantage to any of them. Not being our- 
selves agriculturists we are not, of course, in a position 
to say what particular system is best adapted to particular 
soils and localities—that must necessarily be determined 
by the farmers themselves, All that we can pretend to do, 
is to give our judgment as engineers upon the mechanical 
arrangements by which in each case the same result is 
sought to be obtained. Whether it be true, as Mr. Smith 
affirms, that the form of the old established mould-board 
plough is not the best adapted for preparing the 
soil for the growth of plants, and that some modi- 
fication of subsoil shares which merely stir without 
reversing the soil is preferable, or that screws or revolving 
tines are most effective, are matters of but secondary 
importance. The great problem is how can steam power 
be most effectively applied to any or either of them under 
the present conditions of the soil and recognised mode of 
culture. Besides the objections to the use of horse-power, 
which are due to its expense and irregularity, there is the 


aapted Tor thie punpess’ Tho rhubest plant ie the vegetable indian | further one that the speed is limited to a certain acreage 


capable of being ploughed within a certain time ; whereas, 
with steam power, there can scarcely be any limit to the 
extent of soil which may be turned up during the most 
convenient season. To return to the general question— What 


- | at the present moment is the simplest and most efficacious 
F ~‘_ | furnish the necessary aid to render the | } ‘ — 
bre suitable for the purpose. ¢ rhubarb plant is of rapid growth, and | 


mechanical arrangement for the application of steam 
power to the cultivation of the soil? We can have no 
hesitation in defining this arrangement to be that in which 
the power can be applied most equally, and where the 





tion can only be obtained when the whole power of the 
machine is expended in directly overcoming the resistance, 
without being diverted by the means by which it is conveyed 
from its engine to the point where the effect is to be pro- 
duced. In the steam-plough there are necessarily three 
distinct operations to be performed. ‘The power has to be 
generated in the steam engine, this power has to be 
conveyed by adequate means from the engine to the plough, 
and the plough or other instrument employed must be 
capable of applying the power so transmitted with the 
greatest effect to overcome. the cohesion of the soil in pre- 
paring it for the growth of plants. The determination of 
the best mode of effecting the first and last of these opera- 
tions may be considered as settled. The only remaining 
question is, how or by what means the power can be most 
conveniently and economically transmitted or conveyed 
from the engine to the soil: whether it is better to make 
the engine itself the means of transmission or conveyance, 
as in Boydell’s, Romaine’s, Parker's, or Halkett’s schemes, 
or to make use of a steel or iron rope for the purpose, as in 
Fowler’s and Smith’s plans ? Assuming that the particulars 
of the engines and the ploughs are the same in each case, 
we have now to inquire as to the relative merits of those 
plans by which the engine is made to traverse the ground 
along with the plough, and those in which it is conveyed by 
means of a rope. ‘Taking into consideration the relative 
facilities with which a steel rope and an engine can. be 
made to pass over loose and uneven soil,-we should 
imagine there could be little difficulty in determinin 
which would form the simplest and most economica 
means of communication between the two headlands of 
a field. » Even supposing - Halkett’s Guide-way system 
carried out with the utmost care, it remains to be seen 
whether even for the mere purpose of conveying produce 
from the field, some system of suspended wire ropes may 
not be made to penned i the rails or guide-way he proposes 
to | permanently on the soil. With a locomotive engine 
capable of moving itself from field to field without the aid 
of horse-power, and light steel ropes to transmit the power 
from the engine to the cultivator over all the inequalities of 
the soil, it 1s difficult to see what further improvement the 
system is capable of. A certain class of reasoners are apt to 
conclude that because a locomotive moves to most advan- 
tage on a rail, and along with the weight which it draws, 
that, therefore, the most efficient means of drawing a 
plough or other agricultural implement is either to make 
the engine go along with the plough over the unprepared 
soil or on a tramway. ‘To such it may be serviceable to 
be reminded, that the conditions of locomotive traction in 
a nearly straight line for a continuous distance, are widely 
different from those of an implement which expends power 
not merely in the act of transit, but in pulverising the soil 
as it passes. Besides, the spaces to be passed over are areas, 
not continuous lines. Even were the soil smooth and per- 
fectly level, which it can never be expected to become 
until the. Millennium, it will always be cheaper to dis- 
tribute power over a field under cultivation by means of 
a wire rope, than by the most refined contrivances for 
making the engine pass over the same ground, 


RAILWAY BRIDGES, 


Were the thirty thousand bridges on the lines of British 
railways to be again built, their cost would not probably 
be one-half, perhaps not one-third, of what it has been. 
Cast-iron, stone, and brick, were once the only materials 
which entered into the construction of such works, and 
with either it was necessary to make enormously expensive 
spans to reduce the number of the piers, or to make an 
expensive number of piers—if we may employ such an 
expression—to reduce the width of the spans. ‘Those fine 
old stone viaducts—for we may even now call them old, 
belonging as they do to an obsolete practice of engineering 
—the Wharncliffe, Congleton, Ribble, et id genus omne— 
viaducts which Dupin would doubtless have been willing 
to class with Waterloo-bridge, as “ colossal monuments 
worthy of Sesostris and the Cvesars,” were colossal far 
less in their proportions than in their cost. Brick was 
hardly less an expensive material when used for spanning 
broad rivers or deep ravines, no matter how many legs 
might be put down in the shape of piers, which in them- 
selves added very greatly to the expense. Since Mr, 
Brunel showed how, by a tentative process of trial and.try 
again, very flat brick arches of 128 ft. span could be carried 
over the Thames, nobody has been bold enough to copy 
the example, and 30 ft. is now thought a more economical 
width, unless with a considerable clevation, when brick 
had better be dismissed altogether. Southwark Bridge, 
magnificent as a monument of engineering, was a standing 
provocation to the enterprise of the profession, whose 
members did not hesitate to enlarge their estimates to the 
verge of conscience to imitate as far as possible the gran- 
deur of the great example before them. Economy was 
thought of only in connection with timber; but laminated 
girders were not altogether the best means of gratifying 
professional pride, stimulated as it was by the conviction 
that timber bridges of any kind were only half-and-half 
contrivances—very well, no doubt, in the United States, 
where they are indigenous, but quite unworthy of a wealthy 
people determined to impart the solidity of their own cha- 
racter to that of their works of construction. Of late years, 
nobody hears of timber as a material for bridges, although 
we shall not undertake to deny that timber bridges of a 
very simple and economical, and, as far as timber can be 
durable, of a substantial construction, are being made on 
the Eastern Counties and some other lines. 

Mr. Fairbairn’s 60-ft. tubular girders over the Leeds and 
Liverpool Canal were the first examples of that modern 
bridge practice which has been since developed to the ex- 
tent of works like the Britannia, Conway, Victoria, Crumlin, 
Saltash, and other of the great bridges erected within the 
past ten years, With this introduction of wrought iron 
there was an immediate and wide change in bridge engi- 
necring. It was not merely that spans of several hundred 
feet could be made in wrought iron, for more than 
half a century ago Sir John Rennie was prepared to 
throw a cast iron arch of 450 ft. span across the Menai 


relations of power to effect are closest. Now this condi- | Straits, and Mr. Stephenson only re-proposed the same 
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construction before Admiralty caprice, rather than the 
exigencies of the shipping in those straits, compelled the 
adoption of the great tubes which now span their width. 
We are probably never to know what such miracles of 
ironmongery would have cost, but every engineer has his 
own opinion, and we doubt if the average estimate would 
be much under a million. 

Some of the continental engineers have carried out the 
tubular system upon a scale perhaps not inferior to that of 
the great exam Ie at the Menai. The Dorschau Bridge, 
constructed by M. Lenge over the Vistula, has six spans of 
397 ft., whilst that at Marienburg, a branch of the same 
river, has two spans of 380 ft. The Victoria Bridge at 
Montreal, although inferior to those named in the width of 
openings, is, however, by its great length, the most gigantic 
illustration of the tubular system. As is well known, the 
continental engineers are extremely partial to the lattice, 
and some large examples of that construction are already 
in existence upon several of the German and Swiss rail- 
ways. ‘That now being built by MM. Loshe and 
Weidtmann, at Cologne, will be altogether the largest 
illustration of the lattice system, there being four spans of 
344 ft., the lattices being 28 ft. in height. Of all these 
bridges it is evident that the cost of such spans in cast 
iron would have been very great, whilst they would have 
been altogether impracticable in stone. 

The problem of bridge superstructure equally involves 
foundations and piers. In any given case there is a 
certain point at which the united cost of the spans and 
piers is a minimum, and to increase the width of the one, or 
the number of the other, would cause additional expendi- 
ture. With frequent supports, bridge-girders would be 
very simple affairs,—a pair of railway-bars makes the best 
kind of bridge, at less than 30s. a yard, provided, and the 
proviso is of much importance, the clear span does not exceed 
3 ft. Girders too of from 12 in. to 18 in. depth may 
be rolled with wide flanges also, and almost as cheaply 
as railway iron; so that spans of from 16 ft. to 20 ft. may 
be covered by single bars, without joints or fastenings of 
any kind. With a considerable increase of span, however, 
the cost of girders increases in a geometrical ratio. To 
make cheap bridges, therefore, we must contrive and make 
cheap piers. Mr. Kennard has succeeded remarkably well 
in this in the piers of the Crumlin Viaduct, which, con- 
sidering their great height, are remarkably stiff, light, and 
economical, The main pier of the Saltash Bridge is less 
meritorious, although more so in a philosophical as well as 
commercial point of view, than the Britannia Tower, 
structurally magnificent and eternally enduring as it is. 
The iron columnar structure appears to be every way better 
fitted for bridge supports than any masonry erection possibly 
can be, It brings comparatively little load of its own upon 
the foundations, and is cheap and capable of being rapidly 
executed. The Victoria Bridge, which is to cost upwards 
of £1,400,000, or as much as 140 miles of first-class 
railway, is to have nearly thirty piers of the most 


massive granite masonry, with heavy ice-breakers 
up-stream. It has been said that nothing short 


of the heaviest masonry would ever withstand the floating 
ice of the St. Lawrence; and yet the American ice-cutters 
cleave the largest blocks, at a rapid rate, with a sharp 
implement drawn by a single horse. In the case of thick 
granite piers, the power of the ice increases with the 
resistance opposed to it, a much heavier mass of ice being 
brought into play by the obstruction of a thick than by 
that of a thin pier. If instead of an enormous mass of 
masonry, a sharp guard of iron—a blade with its edge 
lying at a low aeb to the water—were employed, how 
much more easily would the ice be divided and separated. 
An iron steamer may be run, as has been proved, without 
serious injury, into and through an iceberg of considerable 
mass, even at a speed of nearly 14 miles an hour, and we 
are now building an iron vessel, to run down wooden, and 
perhaps even iron ships. Who will say then that a com- 
paratively light iron structure, erected in the St. Lawrence, 
would not successfully resist the heaviest shocks of spring 
ice? The system of enormous masses of granite to resist 
ice is of a piece with that perpetuated under the name of 
“ break waters,” where, although the inertia of stone is very 
effective, the mechanical action of iron screens would not 
be less so. 

There are chasms, indeed, like the gorge of Niagara, 
where no piers are practicable. The engineers of the 
Niagara Suspension Bridge, with a span of 900 ft. before 
them, could not, in consequence of the swiftness, as much 
as of the depth, of the intervening current, find bottom— 
hundreds of fathoms of wire, with a heavy lead attached, 
being instantly swept down stream. In such a situation 
the cost of a tube would be enormous, and the diffi- 
culty of placing it perhaps insurmountable. The ne- 
cessity for wide spans, at least in some cases, is 
therefore undeniable, although in such instances there 
is all the more need that the abutments and piers be 
of the most effective and economical construction. The 
Niagara Bridge, although much conjecture has been ex- 
pended upon the probable effect of continued vibration 
upon the grain of the wire cables, has nevertheless with- 
stood the continued passage of heavy trains for four years ; 
and although the floor of the bridge undulates, there is no 
proof that any more injury results therefrom than from the 
vibration of a railway spring, which endures almost inces- 
sant and most severe service oftentimes for years. This 
should lead to an examination of the question Whether the 
suspension principle is not, after all, not only applicable, 
but entirely suitable to very wide spans, even for railway 
bridges. That it is compatible with high speeds is not 
nen perel but it had been better for the Chester and Holy- 
read to have run their trains at four miles an hour between 
Bangor and Anglesea, and thus to have added five minutes 
to the journey from London to Dublin, than to have been 
taxed in perpetuity with the interest on the £500,000 or 
£600,000 which the existing structure has cost. The Nia- 
gara Suspension Bridge, with a span nearly equal to the dis- 
tance between the Anglesea and Caernarvon towers, cost 10 
more than £90,000; and as it was constructed by a com- 
pany separate from either of those whose railways it con- 
nects, it earns 10 per cent, under a permanent lease. Could 





the Britannia Bridge in like manner earn its £1,000 a 
week, it would be by far the most profitable thoroughfare 
of its length in the wor!d. 

As bridge construction now stands, there is far less 
prospect of any large saving in superstructure than in the 
cost of foundations and piers. The modern processes of 
sinking large piers without coffer-dams, in some cases ~ 
pneumatic apparatus, have greatly economised this branc 
of construction; and by extending the iron substructure, 
suitably protected, directly to the bottom, a further saving 
will be effected. Bridge-girders have been nearly perfected, 
although that structure which is at once the strongest and 
cheapest has not been fully determined, even from among 
plans already in use. On the Continent the iron lattice 
truss, even up to very great spans, is considered as strong 
and stiff, for a given weight, and altogether cheaper, than 
any other form of girder, With the exception of the 
146 ft. span which Mr. Baker has erected on the Haydon- 
square Extension of the London and North-Western line, 
we have no large examples of the lattice construction in 
this country. The angle of the lattice bars, adopted in the 
instance referred to, is not that either giving the greatest 
strength for a given weight of material ; and it remains to 
be seen whether, with the greatest improvement of which 
this mode of construction is capable, it can ever compete 
successfully in English practice with the tubular and 
plate girders, 


MINING EDUCATION, 


THERE is a general admission of the want of knowledge 
in the specialties of their calling amongst our metallic 
mining agents and superior workmen. ‘They are alleged 
to be as ignorant of those higher degrees of mining know- 
ledge, which lift the work out of the region of wild specu- 
lation and mere adventure, as our coal miners are skilful 
in their special sphere. The strange superstitions, the wild 
theories, and the baseless speculations that have been enter- 
tained or promoted in such quarters, have had no little to 
do with creating the public distrust of mining investments 
that exists. There is, doubtless, a very general idea in 
commercial quarters, that metallic mining is the most 
hazardous thing in which capital can be embarked. Such 
general impressions have necessarily an element of truth ; 
and in this case they are doubtless referable, not to the 
essential characteristics of this most important and valuable 
part of our industry, but to the evil report that the incom- 
petency and half knowledge of the practical workers 
have brought on this branch of our industry, and to the 
system of speculation of which such men are the innocent 
or designing tools. Such being the case, it is lamentable 
to see the failure which attends efforts for introducing a 
better state of things. The Government mining schools 
seem to be the least successful part of the educational 
work carried on under the auspices of the Committee 
of Council. Only three such schools were reported to 
be in existence at the beginning of the present year, 
those of Bristol, Truro, and Wigan, though attempts are 
just now being made to establish one in Glasgow. Of 
these, not one was reported as having any pupils. Truro 
has since been given up, and Bristol, if the testimony of 
observers on the spot is to go for anything, is likely 
soon to follow in its wake. The mining master there, it is 
said, can only get a few boys and some half dozen gentie- 
men to attend his lectures, and numbers only some ten 
pupils in his school. 

It is as strange as it is sad that efforts for an object so 
much required should be so resultless and futile. ‘There 
must be some fatal want of adaptation in the means em- 
ployed, or some temporary resistance to be overcome, or 
mining schools, needed so much as they are, could never 
fail. A general impression seems to exist in the mining 
districts that the failure is due to the opposition of mine 
agents, who fear the introduction of a better educated class 
of men, lest they themselves should be superseded. It is 
quite natural that such a feeling should have been aroused ; 
indeed, it is impossible to introduce broad improvements 
into any branch of industry without rousing an opposition 
of this sort. Such opposition, however, is ever futile, and, 
doubtless, would have been so in this case, unless other and 
more powerful influence had co-operated and rendered its 
efforts successful. It is obvious that there is a deeper and 
more potent reason at work than this. 

That reason is to be,found in the foolish, injurious, and 
totally needless limitations that have been imposed upon 
elementary schools aided by Government. Hada generous 
and hearty sanction been given to efforts such as those of 
the Dean of Hereford at King’s Somborne, there would 
have been an end of the miserably contracted and practi- 
cally almost useless education given in too many inspected 
schools. It would be a great error to suppose that the 
Dean of Hereford was the only school manager who was 
getting beyond the ordinary limits of elementary educa- 
tion. In every place where liberal management obtained, and 
an experienced and enterprising teacher was found, schools 
were ready to do as much as was done at King’s Somborne, 
and to carry the limits of popular education far beyond the 
old lines, They were prepared practically to show that, with 
fair and liberal treatment, as much could be got out of the 
educational agencies at their command as the middle classes 
of the land require. We seemed indeed on the verge of a 
great national common-school system, in which, as in the 
American States, the son of the manufacturer should 
stand side by side with the son of his workman, pursuing 
the same studies, enjoying equal school advantages, and 
dependent only on his possession of capital or position for 
any after-superiority in life. We seemed about to recognise 
the great and undoubted truth, that all education worth 
the name is one and the same for all, and that what would 
be useless for the master’s son, would be equally useless for 
the workman’s son, and more disastrous, inasmuch as the 
latter is dependent solely on his personal endowments, 
whilst the other possesses adventitious aids for all the after 
purposes of life. We seemed about to abandon that 
wretched, bigoted, stupid, disgraceful old rule of “ educat- 
ing people according to their statidn,” and about to sub- 
stitute for it a generous effort to make the best use of all 
the meutal power that nature has distributed with an equal 





hand to all classes alike. At last it seemed probable that 
society had discovered it to be not only just, but, as is 
always the case with what is just, also accordant with self- 
interest and national well-being that the highest prac- 
ticable training, and the most perfect possible development 
should be given to all, whether rich or poor. We seemed 
on the verge of acknowledging that, useful as are the hands 
of our people, their heads are of greater value, and that 
the labour of the hands increases in value in the exact 
ratio in which it is under the direction and control of a 
better trained head. 

The great value, or at least one important value of all 
this improvement —real and prospective—lay in its power 
to prepare the people for the secondary means of education 
which are being developed now ; or even, under unusually 
favourable circumstances, of itself supplying, in connection 
with aids within reach or obtainable, such secondary 
education to a large extent. It is only necessary to bring 
such means of extended education within the reach of the 
masses to induce them in large numbers, and with a self- 
sacrificing zeal, to avail themselves of them. They are 
largely prepared, when the inducement is fairly put in their 
way, to sacrifice the pecuniary gains of their children’s 
early labour, and to furnish them with the means of pro- 
secuting a longer and more thorough school course. If 
allowed to stand side by side with the class above them, 
amongst which the habit of longer school attendance obtains, 
they find an additional inducement in the sympathy which 
is excited to continue their studies to an age beyond the 
wonted limit. We know it to be an untrue and unfair 
charge against the working classes of the country that 
they take advantage of quicker methods of education, to 
take their children away from school at an earlier age than 
formerly. Let them have a motive to stop longer, and most 
unquestionably they will stop. If the contrary has appeared 
in any case to obtain, it has been because there has been the 
determination to limit acquirement by the old standard ; 
and as that standard, through better methods and agencies, 
is reached earlier than formerly, children are naturally 
withdrawn when it is reached. We have no doubt what- 
ever that a fair inquiry would prove that wherever it was 
made worth the working man’s while to continue his child 
longer at school than formerly, as arule he does so. Nor 
is there any difficulty in supplying that matarer and more 
advanced instruction, if all classes are united under the same 
instruction. The increased payments of the richer portion 
of the community would supply the special teaching that 
the higher end of such schools would require without 
burdening any one; and the poorer might enjoy all those 
increased advantages without additional payment. 

The cost of such special and technical instruction might 
also be immensely reduced, whilst it was brought within 
the reach of all schools desirous of superadding it to 
their ordinary educational agencies, if some system of 
travelling professors was adopted, under the control of, 
say, the Department of Science and Art. Why should not 
mining masters visit the elementary schools of Cornwall, 
for example, giving periodical lessons to a circuit of schools, 
each in turn? Chemistry and drawing might be taught in 
the same way ; and we see no reason why the system might 
not be carried much further, embracing not only the spe- 
cialties of each district, but superadding in every case 
technical instruction beyond ordinary elementary school 
routine, and yet of general interest and utility. 

It is by an agency of this kind that a constituency is to 
be educated for purely science schools. There is at present 
a great gulf fixed between all ordinary school operations 
and the science schools that have been established; no 
wonder, therefore, that they have spread so slowly, and, 
even when established, have dragged on in inefficiency, 
and in some cases have at last gene “ spark out.” Were the 
people in numbers prepared to appreciate scientific instruc- 
tion, and avail themselves of it with facility and satis- 
faction, by the existence of such agencies as we have de- 
scribed, mining schools in mining districts would not 
have to complain of lack of pupils. With such a degree 
of intelligence generally diffused, any selfish opposition 
to the establishment of such institutions could only recoil 
on the heads of those engaged in it. Public sentiment 
would support what was so obviously good, and public 
intelligence would eagerly avail itself of such means for 
gaining scientific knowledge. : 

Were we theorising, our remarks might be open to criti- 
cism, though we have no fear that they would bear that 
test. We have, however, really only been stating what is 
already being done in one direction for the preparation of 
the public in masses for secondary education. The most 
successful School of Art, all things considered, now in con- 
nection with the Department of Science and Art, has been 
originated in the way we have indicated, and appeals now, 
not to any special wants that are met by such an institu- 
tion, but to the general intelligence and interest that have 
been awakened in its favour. The want of a school was 
developed before its establishment, and its actual com- 
mencement was but the outward form given to a life that 
had been created. Let but the creating influences be kept 
at work, and a constituency for such an Art School is pro- 
vided in perpetuity. No adventitious circumstances can 
control them, and no vested interests can stand in their 
way. Were our scheme carried out, the same would be 
done for mining and science schools generally. They 
would no longer be exotics, liable to be nipped by the first 
chilling influence that blew over them; they would find a 
prepared soil, and would flourish and become permanent. 
Just fitted to meet a want to which a definite and perma- 
nent form had been given, they must become a stable and 
indispensable portion of our educational economy. 


Merau Sais ror Suirs.—Mr. F. Trevithick, of Penzance, has 
patented a curious pair of improvements in the sails and keels of 
vessels. He constructs the sails of strips or narrow bands of 
thin sheet metal. In applying keels, fixed tubes are used at 
intervals, parallel with the centre of flat-bottomed boats or vessels. 
Through these tubes chains are passed, to which the keels are 
attached, and other chains pass over the sides of the vessels, which 
are also attached to the keels, and by which the keels may either be 
lifted into the vessel, or brought to act as lee-boards. 
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(SECOND NOTICE.) 

Ir may have suited the artistic eye of M. Arago to see in 
young Watt’s toying with a tea-kettle a prelude to his im- 

rovements in the steam-engine ; it enabled him to produce, 
what all Frenchmen dearly love, an effect; but, as we have 
already remarked, the same circumstance may have been 
witnessed with thousands of other children of the same age, 
who were never destined to make any improvement in the 
application of steam power. That a precocious and thought- 
ful child should have watched with curiosity the issue of 
steam from the spout of a boiling tea-kettle, and endeavour 
by some childish contrivance to stop it, is what might have 
been expected; the same thing may be witnessed any day 
in almost every nursery of the kingdom. 

The stories told of the early indications of genius observ- 
able in the childhood of men who have subsequently dis- 
tinguished themselves are of two kinds—those which were 
current before, and those which were current after they had 
achieved greatness, There is, moreover, this peculiarity 
attending these traits of precocious talent, that they are 
almost invariably confined to those special endowments 
which constitute the artistic, as distinguished from the 
scientific mind, It is perfectly credible that young Mozart, 
who had composed operas before he was twelve years of 
age, arranged a gamut of horse-shoes, and discoursed sweet 
music from them before he was seven; and that young 
West, at little more than the same age, was observed 
taking an effective sketch of his baby-brother in the cradle, 
In such cases there really is some reason for assigning im- 
portance to the first instinctive promptings of natural 
talent; but with minds of the order to which James Watt’s 
belonged, the indications of mental power at an early age 
are of a much more general character; and it is to be 
observed that special instances, such as that related by 
Arago, are only related after the subject of the story has 
become famous in some particular grade of life. 

This world, however, is not governed by special instances, 





accidents, or coincidences, but by general laws. There was | 


scarcely any career of mental pre-eminence in which such 
aman as Watt would not have taken a conspicuous place. 
We find him at an early age making an electrical machine, 
but we do not find that in his after life he contributed any 
important discoveries to the science of electricity. He im- 
provised stories which kept his relatives out of bed until 
after midnight, but he did not become a celebrated novelist. 
He took great interest in anatomical studies, and is said to 
have carried off a child’s head that had died of some un- 
common complaint ; but we do not find that he subsequently 
became either a great surgeon or physician. 

The chief characteristics of the early days of James Watt 
were those peculiar to a rather sickly, contemplative boy, 
averse to the boisterous games and pastimes in vogue with 
his more robust companions, who looked upon him as a 
rather dull boy. Mr. Muirhead has been at considerable 
pains to convince his readers that the verdict of Watt’s 
youthful companions was entitled to little consideration ; 
if they voted Jamie Watt “a dull boy,” it must have been 
because they were incapable of appreciating his superiority. 
This was, no doubt, the case; but we see little occasion for 
seeking to relieve Watt from the imputation of sharing 
that kind of mental dulness which has characterised the 
early days of many other great men. Indeed, as already 
stated, mental precocity, unless with reference to special 
talents, such as for music and painting, is by no means an 
indication of future mental power. 

All through life, Watt seems to have suffered from a 
preponderance of the nervous over the muscular and physi- 
cal development of his system. His great-grandfather was 
a tough old Covenanter, who died sword in hand; his 
grandfather was an equally stout and devout old 
patriarch, who, in addition to his mathematical and me- 
chanical capabilities as architect and pontifex of Cartsdyke, 
was equally eminent as a disciplinarian and lawgiver, 
as evinced in his ordinances and enactments anent “ taim 
foules” and “the drawing of kail custocks,’” &c. His 
father, the ship-builder, chandler, and general merchant, 
appears to have been conspicuous in no particular way 
beyond that of having been reputed “a zealous and en- 
lightened promoter of the improvements of the town of 
which he was an inhabitant, and an upright and benevolent 
man.” There may have been something in the blood of 
the Muirheads, which he inherited from his mother, which 
may account for the nervous temperament which was at 
once the source of his intellectual strength and his bodily 
weakness ; for there was certainly no precedent in the line 
of his paternal ancestry for anything like want of physical 
vigour. There is considerable probability in this view of 
the derivation of Watt's peculiar temperament, from the 
incidental notices we obtain of the Muirhead family during 
the time of his early intercourse with his mother’s rela- 
tions, 

His cousin, Mrs, Marion Campbell, says of him—“ His 
early years were passed at Greenock; from the age of 
fourteen he was often in Glasgow with his uncle, Mr. 
Muirhead, and read and studied much on chemistry and 
anatomy.” Under Mr. Muirhead’s roof he met with good 
society, and formed friendships with several intelligent and 
well-educated men; they had frequent evenings to give 
and receive information. These gentlemen plc A at 
Mr. Watt’s superior abilities; his manners were so kind 
and unassuming that no jealous feelings were ever excited ; 
his warm affections and stern integrity commanded their 
esteem and regard; yet they sometimes feared while they 
loved him, as he had ‘no patience for folly and could be 
sarcastic. The agony he suffered from continued head- 
aches often affected his nervous system, and left him for 
days—even weeks—languid, depressed, and fanciful; at 
those times there was a roughness and asperity in his 


manner that softened with returning health. He often 
passed the summer months in Mr. Muirhead’s family on 
the banks of Loch Lomond, near the spot where the 
historian Buchanan was born, and the celebrated Napier 
of Merchistoun os many years of his life. He enjoyed 
society in a small select circle ; his talents for conversation 
were always remarkable; he seldom rose early, but accom- 

lished more in a few hours’ study than ordinary minds do 
in many days. He was never in a hurry, and always 
had leisure to give to his friends, to poetry, romances, 
and the publications of the day; he read almost 
indiscriminately every book he could procure. On a 
friend entreating him to be more select in his choice, he 
replied, “I have never yet read a book, or conversed with 
a companion, without gaining information, instruction, or 
amusement.” He was alternately very active, or 
apparently very indolent, and was subject to occasional 
fits of absence. He had a quick perception of the beauties 
of nature, and delighted in exploring the wild glens of his 
native land, and tracing to their source the mountain tor- 
rents. ‘Though modest and unpretending, yet, like other 
great men, he was conscious of his own high talents and 
superior attainments, and proudly looked forward to their 
raising him to future fame and honour.” 

There is with many writers of biographies what Lord 
Macaulay calls a “ disease of admiration ;” but eulogistic 
as the above description of Watt’s boyhood and youth may 
be esteemed, we do not believe that it in any way “ o’er- 
steps the modesty of truth.” If the child is to be regarded 
as the father to the man, such was James Watt in every 
stage of his subsequent career. There is just one other 
trait, so characteristic, that the portrait already given 
would be incomplete without it. It is related upon the 
same authority that, “ His faults were ever acknowledged 
with candour, and, from an early age he was remarkable 
for a manly spirit, a retentive memory, and strict adherence 





| his father used to say, ‘Let James speak; from him I 
| always hear the truth.’” 

| The first indications of the mechanical genius appear to 
| have been displayed in the uncommon dexterity with which 
| he used a small set of carpenter’s tools, given him by his 
| father. 

| Subsequently, in witnessing his father’s mode of conduct- 
| ing business and in assisting him in several of its details, 
he appears to have acquired both good habits of com- 
mercial and manufacturing diligence, and many useful 
rudiments of practical mechanics, The carpenter’s benches 
and tools which that business kept in full operation were 
fraught with instruction to a mind that was decidedly tend- 
ing itself towards the study of the mechanical arts; and 
the frequent completion or restoration of the rigging, 
fittings, and furniture of a ship—the sails and ropes, the 
blocks and tackle, the pumps and capstans, the rudder and 
compasses—involved the application of many ingenious 
resources of a rude sort of natural philosophy, which he 
was not slow to apprehend and treasure up. He soon 
learned to construct, with his own hands, several of the 
articles required in the way of his father’s trade, thus gain- 
ing a ready familiarity in working with the different kinds 
of metal, wood, and other materials, and a serviceable 
knowledge of their comparative qualities. He had a small 
forge set up for his own use, and was fond of repairing 
oo making all sorts of instruments; and did not disdain 
to form out of a large silver coin, and to present to a friend 
as a trophy of his early skill as a metal smith, the regium 
donum of a silver punch-ladle. 

From the aptitade which he displayed for all kinds of 
ingenious handiwork, and in accordance with his own de- 
liberate and earnest choice, it was decided that he should 
proceed to qualify himself for following the trade of a 
mathematical instrument maker—a career in which, be- 
sides the prospect of turning to good account his habits of 
industry, his accuracy of eye and neatness of hand, he 
doubtless foresaw opportunities such as no other calling 
within his reach was likely to afford of gratifying his thirst 
for the knowledge of physical science. In furtherance of 
these views, Watt, when eighteen years of age, came to 
Glasgow, in 1754, and took up his quarters with the Muir- 
heads, by one of whom, Mr. George Muirhead, he was 
introduced to the notice and acquaintance of several of the 
most learned professors in the University of Glasgow. 
Mr. Muirhead had at that time just exchanged the profes- 
sorship of Oriental languages for that of Latin, and was 
associated with Professor James Muir in the joint editor- 
ship of one of the most scholarlike productions of the age 
—a magnificent edition of Homer. It will thus be seen 
that in the Muirhead relationship by which Watt was first 
introduced to the Glasgow College, there was also some- 
thing more of litere humaniores than might have been 

resumed to be inherited from the “stout Laird of Muir- 

ead.” Under the auspices of his mother’s kinsman he 
gained the favourable notice of Dr. Dick, who was then 
joint professor of natural philosophy. Having observed 
the qualifications of his young friend, and being consulted 
as to his outset in life, Dr. Dick recommended his proceeding 
to London to acquire better instruction in the art which he 
designed to practise than could at that time be obtained in 
Glasgow. Accordingly, in 1755, Watt, in company with a 
relation of the name of John Marr, set out for the great 
metropolis, performing the journey, as was usual in those 
days,on horseback. After encountering serious obstruction 
in the task of procuring a suitable instructor among the 
London mathematical instrument makers, from the fact of 
his not having served a regular apprenticeship, he was at 
last fortunate enough, through the recommendation of a 
friend of Mr. Dick’s, to obtain employment with Mr. John 
Morgan, mathematical instrument maker, of Finch-lane, 
Cornhill, with whom an agreement was made by which 
young Watt, for the consideration of twenty guineas, was 
to receive a year’s instraction in the fabrication of rules, 
scales, quadrants, &c. At the expiration of the twelve 
months’ a. he was able to write to his father— 
“T think I shall be able to get my bread anywhere, as I 
am now able to work as well as most journeymen, though 





I am not as quick as many.” As a measure of his pro- 


to truth; he might be wilful or wayward, but never in- | 
sincere ; when any quarrelsoccurred with his young friends, | 








ficiency he states that he could make “ a brass sector with 
a French joint, which is reckoned as nice a piece of framing 
work as is in the trade.” During the period of his engage- 
ment with Morgan he led a life of unremitting industry 
and self-denial. With the view of saving as much as 
possible the expense of his stay in London, which had to be 
mainly borne by his father, his scanty earning not sufficing, 
he contrived to live upon eight shillings a week; lower 
than that, he writes, he could not reduce it “ without pinch- 
ing his belly.” 

At the close of his engagement with Morgan he found 
himself compelled by “ violent rheumatism, a gnawing 
in his back, and weariness all over his body,” to return 
home to Scotland for the benefit of his native air. On 
arriving in Glasgow his ever-ready friend, Dr. Dick, hear- 
ing he was in town, requested him to clean and repair a 
valuable case of astronomical instruments, which had been 
bequeathed to the University by Mr. Macfarlane, a mer- 
chant long resident in Jamaica. 

He found the same difficulty in seeking to establish 
himself in Glasgow as he had experienced in London, 
from not having served a regular apprenticeship to the 
business, and not being a freeman or burgess of the guild. 

Through the favour of Dr. Dick and his other friends 
in the University, he at length received permission to 
occupy an apartment and open a shop within the precincts 
of the college, and to use the designation of “ Mathematical 
Instrument Maker to the University.” To those who are 
fond of tracing effects to remote causes, it may be interesting 
to know, that the asylum thus promptly afforded to 
Watt, and his future connection with the college, by which 
he was subsequently led to his improvements in the steam- 
engine, were due to the dexterous management of Bishop 
Turnbull, who, in the olden time, had contrived to place 
the administration of the town affairs in the hands of the 
University. In the words of a local historian, “ The wily 
ecclesiastic had seized upon and destroyed the liberties of 
the town of Glasgow.” The general claim to do as they 
pleased in the city had long been abandoned, but over the 
area occupied by the buildings and gardens of the Univer- 
sity, the power of the Council of the College remained as 
absolute as ever. Here Watt, sate from molestation by 
the intolerant craftsmen of the guild, carried on a remu- 
nerative business in the construction of Hadley’s quadrants, 
Writing to his father in September, 1758, he says :— 

As I have now had a year’s trial here, I am able to form a judg- 


ment of what might be made in this business, and find that unless 
it be through Hadley’s instruments, there is little to be got by it, as 
at most other jobs I'am obliged to do the most of them myself; and 


as it is impossible for one person to be expert in everything, they 
very often cost me more time than they should do, “However, if 
there could be found a ready sale for Hadley’s quadrants, I could 
do very well, as I and one Jad can finish three in a week easily ; 
and selling them as 28s. 6d., which is vastly below what they were 
ever sold before, I have 40s. clear on the three. So it will be abso- 
lutely necessary that I take a trip to Liverpool to look after cus- 
tomers, and I hope that, upon the profits of what I shall be able to 
sell there, 1 can go to London in the spring, where I make no doubt 
of selling more than I ean get made; all which I want your advice 
on. And if that does not succeed, 1 must fall into some other way 
of business, as this will not do in its present situation. 

Had the sale of these instruments not met Watt’s anti- 
cipations, it is much to be feared that the steam engine 
would not have had the benefit of his skill. The event, 
however, turned out better than had been expected, and in 
1759 he entered into partnersnip with a Mr. John Craig, 
who advanced the greater portion of the requisite funds, 
and acted as book-keeper to the concern, The manu- 
facturing portion of the business was managed by Watt, 
who was credited with a salary of £35 per annum. The 
business prospered, and in time gave employment to sixteen 
journeymen. 

In 1763 Watt quitted his college rooms for a small abode 
in the city—a change probably made in anticipation of his 
marriage to his cousin, Margaret Miller, which took place. 
“JT have not entered,” says Miss Campbell, “into any of 
the interesting details my mother gave me of Mr. Watt’s 
early attachment to his cousin, Miss Miller; but she ever 
considered it as having added to his enjoyment of life, and 
as having the most beneficial influence on his character, 
Even his powerful mind sank occasionally into misanthropic 
gloom from the pressure of long-continued nervous head- 
aches and repeated disappointments in his hopes of success 
in life. Mrs. Watt, from her sweetness of temper and 
lively, cheerful disposition, had power to win him from 
every wayward fancy, to rouse and animate him to active 
exertion. She drew out all his gentle virtues, his native 
benevolence, and warm affections.’ 

It is to be regretted that Miss ~~ has thought 

roper to withhold the particulars of Watt’s courtship. 

‘here is no period in a man’s lifetime in which his mental 
peculiarities are thrown into bolder relief than that of 
his courtship and marriage. Who that has ever read Mr, 
Smiles’ “ Life of George Stephenson” can ever forget the 
story of his making a pair of “natty little shoes” for his 
sweetheart, Fanny Henderson, and carrying them about a 
whole day in his pocket, and showing to his friends what a 
“capital job” he had made of them ? Although the particulars 
of Watt’s courtship and marriage have been withheld from 
us, we cannot but believe that had they been afforded us 
we would have known more of Watt’s peculiar temperament 
than any amount of detail connected with his business 
transactions was capable of giving. 

Watt’s employment as mathematical instrument maker 
to the University, brought him much into contact with the 

rofessors and students of the college, who used to frequent 
bis workshop. He was visited ant consulted on all occa- 
sions when any difficulty occurred. A Mason Lodge in 


Glasgow wanted an organ, and as Watt was supposed to 
be capable of accomplishing almost anything, he was 


asked to build the organ; and, although he did not know a 
note of music, he began to study the philosophical theory 
of music, and succeeded in olen an organ which was 
the admiration of all who heard it. Succeeding beyond 


expectation in this novel line of business, he next under- 
took the repair of all manner of musical instruments, in- 
cluding flutes, harps, violins, mandolins, &c. 

He also invented about this time a machine for drawing 
landscapes in perspective, 
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The best account we have of Watt about this eriod 
(t 757) is given in an original MS. document by his friend, 
Yr. Black, the discoverer of latent heat, whose notice and 
friendship he had secured. As this document has not 
before been published, we extract a portion of it, premising 
that it was written nearly forty years after their first 
meeting, on the occasion of Dr. Black’s testimony being 
called for in defence of Watt’s patent rights :— 


I became acquainted with Mr. James Watt in the year 1757 or 
1758, at which time I was professor of medicine and lecturer of 
chemistry in the University of Glasgow. About that time Mr. 
Watt came to settle in Glasgow as a maker of mathematical instru- 
ments; but being molested by some of the corporations, who con- 
sidered him as an intruder on their privileges, the university pro- 
tected him by giving him a shop within their precincts, and by con- 
ferring on him the title of mathematical instrument maker to the 
University. I soon had occasion to employ him to make some 
things which I needed for my experiments, and found him to be a 
young man possessing most uncommon talents for mechanical know- 
ledge and practice, with an originality, readiness, and copiousness of 
invention, which often surprised and delighted me in our fre- 
quent conversations together. I also had many opportunities to 
know that he was as remarkable for the goodness of 
his heart, and the candour and simplicity of his mind, as for the 
acuteness of his genius and understanding. I therefore contracted 
with him an intimate friendship, which has continued and increased 
ever since that time. I mention these circumstances only to show 
how it happened that I was thoroughly acquainted with the pro- 
gress of his inventions, and with the different objects that engaged 
his attention while I remained in Glasgow; and, in a great measure, 
ever since. 

Professor Robinson, whose acquaintance he made about 
the same time, in a letter to Watt, in 1799, on the occasion 
of the death of Dr. Black, says :— 


My first acquaintance with Dr. Black began in your rooms 
when you were rubbing Macfarlane’s instruments; Dr. Black used 
to come in, and standing with his back to us, amuse himself with 
Bird's quadrant, whistling softly to himself in a manner that 
thrilled me to the heart. 


In a document of a similar nature to that with which 
Dr. Black furnished Watt on the occasion of the lawsuit 
about his patents, Professor Robinson says :— 


I had from my earliest youth a great relish for the natural 
sciences, and particularly for mathematical and mechanical philo- 
sophy. I was eager to be made acquainted with the practice of 
astronomical observation, and my wishes were much encouraged by 
the celebrated Dr. Simpson, Professor of Geometry, Dr. Dick, Pro- 
fessor of Natural Philosophy, and Dr. Moor, Professor of Greek ; 
gentlemen eminent for their mathematical abilities. These gentle- 
men brought me with them into Mr. Watt’s shop; and when he saw 
me thus patronised, his natural complaisance made him readily 
indulge my curiosity. After feasting my eyes with the view of tine 
instruments, and prying into everything, I conversed with Mr. Watt. 
I saw a workman, and expected no more; but was surprised to find 
a philosopher as young as myself, and always ready to instruct me. 
I had the vanity to think myself a pretty good proficient in my 
favourite study, and was rather mortified to find Watt so much my 
superior. But his own high relish for those things made him pleased 
with the chat of any person who had the same tastes with himself, 


or his innate complaisance made him indulge my curiosity, and even | 


encourage my endeavours to form a more intimate aquaint- 
ance with him. I lounged much about him, and I doubt not 
was frequently teasing him. ‘Thus our acquaintance began. 
Our acquaintance became very intimate, and I believe neither of us 
palin. far in any train of thought without the other sharing it. 
I had the advantage of a more regular education; this frequently 
enabled me to direct or confirm Mr. Watt's speculations, and put 
into a systematic form the random suggestions of his inquisitive and 
inventive mind. This kind of friendly commerce knit us more 
together, and each of us knew the whole extent of the other's reading 
and knowledge. I was not singular in this attachment. All the 
young lads of our little place that were in any way remarkable for 
scientific predilection were acquaintances of Mr. Watt's, and his 
parlour was a rendezvous for all of this description. Whenever any 
puzzle came in the way of any of us, we sent to Mr. Watt. He 
only needed to be prompted ; everything became to him a new and 
serious study, and we knew that he would not quit it till he had 
either discovered its significance, or had made something of it. No 
matter in what line—language, antiquity, natural history, nay, 
poetry, criticism, or works of taste; as to anything in the line of 
engineering, whether civil or military, he was at home, and a ready 
instructor. Hardly any projeet—such as canals, deepening rivers, 
surveys, or the like—were undertaken in the neighbourhood, with- 
out consulting Mr. Watt; and he was even importuned to take 
the charge of some considerable works of this kind, though they 
were such as he had not the smallest experience in, When to this 
superiority of knowledge, which everyone confessed in his own line, 
is added the naive simplicity and candour of Mr. Watt's character, 
it is no wonder that the attachment of his acquaintance was so 
strong. I have seen something of the world, and I am obliged to 
say that I never saw such another instance of general and 
cordial attachment to a person whom all acknowled,zed to be their 
superior, But this superiority was concealed under the most amiable 
candour, and liberal allowance of merit to every one. Mr. Watt 
was the first to ascribe to the ingenuity of a friend things which 
were very often nothing but his own surmises, followed out and 


experienced it in my own case. 

We have now brought up the history of the life of James 
Watt to the period when he began those improvements in 
the steam-engine with which his name must ever be asso- 
ciated ; and it must be confessed that, even if he had never 
had anything to do with it, he was a man wno must 
 satingaead have made a niche for himself in the temple of 
ame. 





Tue Grirviris axp Ap irauty Prore.iers.—The Doris, 
screw frigate, made her second trial of Griffiths’ patent propeller at 
the measured mile in Stokes Bay, on Friday last. The Doris’s trial 
with this propeller on the 25th ult. was made at its coarsest pitch, 
32 ft.—the mean rate having been 12 knots. The present trial was 
made at its finest pitch, 26 ft. 5 in. The mean of six runs at the 
measured mile gave a speed of rather over 12} knots; number of 
revolutions of engines, maximum, 58°5, mean, 58°25 ; pressure of 
steam, 211b.; vacuum, 25. Although the engines on this trial com- 
pleted a revolution nearly every second of time, the amount of 
vibration was very small indeed. The next trial with the Griffiths 
propeller will be made with a “medium pitch.” It is also intended 
to give the Admiralty screw another trial. The greatest speed at- 
tained by the screw has been with the “leading” corner of each 
blade cut off. In the forthcoming trial, the opposite, or “ falling ” 
corner of each blade will be cut off, the screw being restored to its 
usual form in every other respect. The beautiful manner in which 
the Doris’s engines have performed their work during these experi- 
mental trials has elicited the warmest admiration from all who have 
had the opportunity of witnessing their action. The particulars of 


the trial on the 25th ult. were as follows :—Pressure of steam, 21 Ib. ; 
vacuum, 25°5. Revolutions of engines, maximum, 50-0, mean, 49°83. 
Diameter of screw, 20 ft.; pitch of ditto, 32 ft.; force of wind, 2; 
direction, 8.W.; average speed of six runs at the measured mile, 12 
knots. With the ordinary screw, without any alteration, the speed 
was about 11} knots. 








THE EASTERN COUNTIES RAILWAY AND 
ROLLING STOCK. 


Some years back our friends of the Eastern Counties were in ex- 
ceeding bad odour with the public. They had the reputation of 
being eternally at work, trying to drive third-class passengers into 
second, and second into first, and making it a rule never to keep 
time, though Punch acknowledged as much as he could in their 
favour that j 
“ Heven the Heasting Counties trains 
They must come hin at last.” 


They were persevering in their persecution of the public; and 
we remember that when the Eastern Union set them a 
example by putting leathern backs and cushions into their second- 
class carriages, they actually stopped them at Colchester, and refused 
to allow them to travel on to London, for fear of getting their own 
customers into too luxurious habits, and making “odious com- 
parisons.” ? : 

These things are now changed. A man with a will and a brain, 
and good perceptive faculties, has taken the _ of routine; and, like 
the Roman centurion, he saith, “Go! and he goeth’; and come! and 
he cometh.” On our railways very commonly the practice is to 
follow empirical wules, right or wrong. But on the Eastern Counties 
the rule now is to “ prove all things, and hold fast in the long run to 
that which is best.” Gradually a series of experiments, instead of 
a general jump at a conclusion in an emergency, is determining the 
true course of improvement in railway practice. ‘The usual method 
is to pursue a beaten track till an accident happens, and then to 
rush wholesale into a new and unknown practice. 

We are yet far from having arrived at the best structures for our 
railway rolling stock, and in most cases are far from having attained 
to correct principles. | Wheel-carriages should be rolling bodies ; 
but upon our railways we do not yet use wheel-carriages in the true 
sense of the term. They are yet as much sledges as rolling 
bodies, as the glint which may be seen on the rails after the 
passing of a train in fine weather proves. Two surfaces of metal 
rolled upon one another without sliding do not produce a polish. 
Surfaces of metal sliding on each other produce what is called a 
burnish. This is just what railway wheels do on rails; and with the 
existing structure it cannot be otherwise. In truth, what we call 
railway wheels are not wheels in the true sense of the term, but are 
analogous to garden rollers, which if moved out of a straight line 
drag along the surface with great friction. And this will continue 
to be the case till the two wheels shall be enabled to run round in- 
dependently of each other. The irregular path and tread of the 
wheels is at present only compensated by sliding ; with independent 
wheels, rolling would be substituted for sliding ; tyres and rails would 
be saved from abrasion, and a proportionate saving in fuel would be 
accomplished. But the dogmatism of the original railway devisers 
still overlays the whole system, and prevents the operation of com- 
mon sense; and thus garden rollers are still made substitutes for 
wheels. ‘To give complete effect to the system, the rails ought to be 
grooved. 

In the railway system the axles are made to revolve in the 
boxes instead of the boxes on the axles, as in road carriages. The 
boxes moving on a fixed axle necessitated collars to the axle, to 
keep the wheel in position; thus a fixed flange was applied at the 
back, and a moveable flange in the form of a nut was applied to the 
front. In the railway system the axles are provided with two fixed 
flanges or collars of very small area, and the axle ends are carefully 
prevented from taking any bearing in the box. The result is the 
constant grinding away of the trains endways. Now as the axle 
boxes are fixed to the springs, and secured to the axle guards, it is 
quite clear that neither wheels nor axle can escape without pushing 
the box away on one side or the other. Therefore the end bearing 
of the axle against a centre placed within the box, is the true me- 
chanical mode of dealing with the question, and the axle collars or 
flanges may be wholly dispensed with, and a main source of friction 
and heating avoided. 

The question of springs is still in a most barbarous condition. 
The equalising varying weights to varying strength is most essential, 
but is still disregarded; and this neglect is a fruitful source of mis- 
chievous destruction, to which attention has scarcely been directed. 
In the butting arrangements the adoption of what are called outside 
buffers precludes the swivelling action which may be adopted with 
the internal locomotive buffers, thus maintaining an equal pressure 
whether on curves or the straight line. 

We have still to arrange the forming and mechanism of our trains, 
so that all the axles may radiate on curved lines, and remain parallel 
on straight lines. The Americans aim at this in their “ bogey” 
system but fallaciously. They only radiate their axles in pairs, the 
two axles in each pair remaining parallel, and consequently grinding 
their wheel flanges against the rails. Upon the whole, we cannot 
doubt that English carriages run with less friction than those of the 
States, and certainly with less dead weight ; but the scope for im- 
provement on either side the Atlantic is still very great. 

So long as carriage springs are not constructed to increase their 
power with the load, and vice versa, easy riding for passengers 
involves the difficulty of many very heavy carriages. If a carriage 
weighs 5 tons and the passengers only a ton, the carriage may be 
easy either with one passenger or eighteen. The full load effects 
the springs little more than the light load. This is effective, but 
costly. 

We marvel at the neglect with which the question of train 
resistances has been treated. We plan and scheme and devise costl ly 
engines to save fuel, but we do not reflect how much extra fuel is 
consumed by surplus resistance to traction. How many are obliged 
to consiger the question of resistance because their horses break 
their wind and are destroyed rapidly !—but as-steam does not break 
its wind, all extra load is only met by putting on a more powerful 


h A : ».. | horse, till the foothol 2 horse—the rails—breaks down beneath 
embodied by another. [am well entitled to say this, and have often | 3° SE he ere ae le eae ae nate Gow Oe 


it. 

On the Eastern Counties is found a series of consecutive improve- 
ments in engines, rails, and trains. ‘To the two former we have 
more than once alluded, and we now find valuable improvements in 
carriages. Some of the best first-class carriages may now be found 
on this line; and the engineer has now introduced a new variety in 
the form of a family carriage, fultilling most of the conditions 
required for that purpose. 

Ie may be remembered that when the London and Birmingham 
was tirst opened, what was called a mail carriage was supplied, 
which was, as clearly as possible, an imitation of the road mail. It 
was very low in height, and very narrow in body, carrying only two 
abreast. It had a coupée in front holding two, and two other bodies 
holding four, each being a total of ten, the load not exceeding 
12 ewt., the carriage itself weighing about 3} tons. It was on four 
wheels, with easy springs, the weight well within the base, and 
little oscillation. Altogether it was considered a great luxury in 
those days to travellers long accustomed to the cramping of the road 
mail. A novel feature in it was an arrangement for converting one 
of the bodies into a bed by folding flaps between the seats; but it 
was a wonder of no long duration. The chief advantage was that 
there was no middle seat, and very soon greater height and width 
became the rule, and the sleeping arrangement went into disuetude. 

Family carriages were usually placed on a truck, and their owners 
rode in them, or if too much oscillation prevented them, took their 
places in the train carriages; but a family railway carriage remained 
a desideratum. Royal carriages on several lines were fitted up, 
with an approximation to travelling houses, but nothing for the 
middle classes 

Have you ever, good reader, looked, as we have done, on one of the 
travelling houses used by showmen, and thought how pleasant it 
must be so to travel with all conveniences about one—the con- 
veniences of the ship without the sea sickness? We remember some 
years back the late Lord Melbourne, when Prime Minister, being out 
of sorts on an uncomfortable chilly day, and wishing for a more 
comfortable carriage to go home from tte office. A humorous sub, 
much of a pet, bolted away into the purlieus of Tothill Fields, 
and ip less than half an hour a message was sent up to the 





Minister to say that his carriage was waiting. Down came 
Lord Melbourne, and there at the door was a vehicle lofty and 
broad, and the reverse of pyramidal in form, with a yellow body 
and scarlet wheels, two windows on a side with green blinds, and 
a street door with a brass knocker, and _a flight of steps leading to 
it behind; a chimney pipe, and the Minister could “see by the 
smoke that so gracefully curled” that there was a fire inside. “ Who 
sent this thing here?” cried the Minister, half angry, half joking; 
“ Mr. J——” was the reply, “he heard your lordship say you wanted 
a comfortable carriage, and this is the most comfortable he knows 
of.” “Tell the young vagabond to keep out of my way, or I'll 
‘punch his head fur him,” were the last words, as he retreated up 
stairs again. Pare : : 
Quite as comfortable, though not so entire, is the family carriage 
now provided on the Eastern Counties. A large saloon, well windowed 
and softly padded round with morocco leather, with couches and easy 
chairs, occupies a space 12 ft. by 8ft. At one end is a compartment, 
6 ft. by 8 ft., fitted as a dressing-room, with a couch for an invalid, 
and appliances of all kinds. A similar space at the other end, but 
not communicating, affords accommodation for the servants of the 
family. A luggage compartment completes the whole. It is upon 
four wheels, with springs, 6 ft. in length, with a solid underframing 
of English oak, and the framework of the body wholly of mahogany. 
Middle classes may now travel by ordinary trains as comfortably 
as royalty itself. ‘The comfort of such a carriage to a family, com- 
saved with that of the ordinary vehicles, is very greatly enhanced. 
Ve believe that it is intended to let the carriage by the journey, 
leaving it to the family to fill it at their own pleasure, precisely like 
a box at the opera. : 
We shall return to this subject again. 





SCOTTISH MATTERS. 


OrErations have been commenced with the view of laying the 
foundation of the Glasgow Peel Monument, which, it is expected, 
will be placed on its pedestal in a short time. 

Last week’s shipments of Scotch pig iron amounted to 11,451 
tons. In the corresponding week of last year the shipments were 
15,452 tons. The coal miners who have been on strike in the Wishaw 
district have all gone into their work, at the reduced wages offered 
to them. The wages throughout Lanarkshire are now at the uniform 
rate of 3s. per day. ; 

A screw steamer has been put on between Glasgow and Falkirk. 
The Falkirk Herald says :—“ Being in Glasgow the other day, we 
took advantage of the steamer, and were highly gratified during 
the pleasant voyage. Captain Taylor, the owner, deserves credit 
and patronage for his enterprise in thus venturing to compete with 
the Edinburgh and Glasgow Railway. We understand that a new 
and more powerful steamer is building.” 

On Friday afternoon thirty-three young men were despatched by 
rail to Plymouth, to act as seamen, stokers, &c., in the navy. The 
service offers a bounty of £10 to shipwrights, caulkers, and 
painters. : 

Trade at Dumbarton is reported to be dull, and persons are leaving 
the town to obtain employment elsewhere—those in the iron line 
directing their steps to the north of England, while carpenters are 
going further south, and to Woolwich. : 

The Royal National Life-boat Institution, which has alread 
numerous life-boat stations on the English and Irish coasts, 1s 
desirous to extend its work of usefulness to the coasts of Scotland, 
that every part of the United Kingdom may be provided with the 
means of affording succour to unfortunate persons who are cast away 
in storms. 

Last week’s receipts on the twelve principal Scottish railways 
were £48,621, or an increase of £2,857 on the corresponding 
of 1858. The mileage increase was £2 12s. 7d. per mile, and the 
only case in which a decrease occurred was that of the Deeside line, 
which fell off £1. ‘This result must be regarded as extremely 
gratifying. ‘ 

A Scottish contemporary has some well-timed observations on the 
reckless waste of the public funds and the reader's time and patience 
which is displayed in the preparation of our blueebooks. Our friend 
says with reference to the supplementary report of the Royal Com- 
mission on Harbours of Refuge: —“ A second edition is accompanied 
by another blue-book almost too heavy to be lifted, and this con- 
tains the minutes of evidence adduced before the commission. Some 
idea may be formed of the voluminous nature of this evidence, when 
we state that the alphabetical list of witnesses alone fills five pages! 
The utility of publishing this mass of technical matter, at 80 serious 
an expense to the public, may reasonably be questioned.” The 
system on which Parliamentary reporting is conducted seems, 
indeed, open to reform. What newspaper would dare to inflict on its 
readers evidence in a question-and-answer torm? Yet this is the 
course pursued towards the nation, as a nation, the only apparent 
object being to pile up as cumbrous a mass of verbosity as possible. 





HuppersrieLp Disrricr AssociaTION FoR PREVENTING STREAM 
Borer Expiostons.—The committee of this association held their 
usual monthly meeting on Tuesday last, when Mr. Holt, —— 
presented his monthly report, from which we make the following 
extract :—‘* Since last — ne manne ee boilers 
externally, and six internally. I have made twenty-two exam 
of engines, and taken indications from the cylinders of eight engines. 
I have made upwards of thirty visits to 5 members, four 
of which have been of a special nature. Two additional firms have 
joined the association since last meeting.” 

ReGIsTERING PyromETER.—Within the past few days an interest- 
ing addition has been made to the Polytechnic Exhibition by 
William Gauntlett, of the South Bank Ironworks. A series of ; 
diagrams exhibits the temperature of the air of the “ hot blast” as it 
enters the iron smelting furnaces. This instrument, simple in con- 
struction, metes off the temperature on a cylindrical roll of paper, 
which serves as a record for twenty four hours. Mr. Gauntlett, the 
inventor, has recently secured a patent for this ingenious apparatus, 
which may be thus described :—The cylindrical roll, we have above 
referred to, is ruled in lines, which describe the circumference of the 
roll, corresponding to the degrees of Fahrenheit’s thermometer, ex- 
tending to 1,000° of heat. At right angles with these are a series 0} 
vertical red lines, which represent the consecutive hours of the da 
and night. Upon these papers, which are affixed in connection wi 
a timepiece, and also in communication with the heated atmosphere, 
the temperature of which it is desired to register, the time and heat 
are continuously recorded by means of a small common lead-pencil. 
The diagram exhibited consists of seven slips for each of the three 
furnaces, and exhibit the temperature of the heated air therein em- 
ployed during every hour of the week; and it is somewhat interest~ 
ing to observe the sinuous course which the line pursues, rising and 
falling (corresponding, no doubt, with the manner in which the 
fireman has attended to his duty). Along the line, at pretty nearly 
equal distances, we observe a series of very sudden depressions. The 
line appears to fall down precipitately, and, after making a slight 
progression, to mount up and advance as before. These eccentric 
divergencies mark, we are informed, the period when the furnaces 
were “tapped,” during which the heated air is shut off and ceases to 
affect the instrument. The invention, we understand, has been 
highly appreciated by several of the ironmasters of this district ; and 
we have some pleasure in noticing it, as one of native productions 
emanating from the new and rising iron district of Cleveland. Near 
to the above diagrams, in the “ machinery-room” of the Polytechnic, 
we also notice another product of Mr. Gauntlett’s inventive genius 
—the “patent chronometrical thermometer,” which we had the 
pleasure of noticing here some months ago. It is constructed upon 
the same ag oy as the pyrometer (i.e., its motion and register = 
derived from the uniform expansion, in uniform temperatures, 0 
metallic rods), but the latter is adapted to lower temperatures - 
the former. Mr. Gauntlett has preserved the slips showing the 
temperature of the exhibition-room at any given hour on each day 
since the opening of the exhibition.— Stockton Mercury. 
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LETTERS TO THE EDITOR. 
(Continued from page 378.) 
TYPE-PRINTING INSTRUMENTS. 


S1r,—If my two letters in reply to the unprovoked attack of “‘ Double- 
Needle, Morse, and Co.,” be carefully read, it will be seen that every 
line was strictly defensive. Imagine my surprise, then, on looking 
over your last number to see the evident and confessed havoc made 
in the ranks of the allied powers o oye me by a very easy effort 
on my part to parry their strokes. The effect of my two shells seems 
to have been the cause of a disruption between the allied com- 
manders ; hence each leader is found at the head of his own favourite 
recruits. Whatascene there must have been in their camp on 
finding their own guns quietly turned upon them. In the wild 
country which with pride I call my home, there are animals which 
prowl in the dark, and sometimes are wounded by a random shot 
—the oozing blood of which at morning light enables the native to 
track the vermin to his companions and lair. Though suspecting 
the den from which the covert attack was made upon me, I hardly 
hoped for such success. The track of my wounded and limping 
opponent is not only plain, but the hubbub occasioned is indica- 
tive not only of the displeasure of his ccmrades, but of the 
fear of discovery; and hence poor little “Needle” is made 
to retract and deny the compact, which only compels me to 
publish further correspondence—of which I have abundance— 
to prove that it exists. He also appears to be appointed to 
command the air line, or land forces; ‘“‘ Armature” takes charge 
of the fleet, or submarine lines; while “ Atlantic Cable” appears to 
be a corps of reserve, and, judging from his candid admissions and 
frank, bold style, he will prove to be my most formidable opponent. 
“ Needle” has shown himself to be a mere skirmisher—took a 
cowardly course in the first place by a violent and scurrilous attack 
upon one whose sole offence consisted in showing an instrument which 
worked better than any of those which he, as he now confesses, falsely 
claimed to represent. He now claims to be a “ telegraphist prac- 
tically engaged in working the needle, Morse, Bain, Henley, &c., 
instruments.” Now this is just what I expected, but did not give him 
credit for candour or folly enough to acknowledge that he was a tele- 
aphist connected with one of the telegraph companies of England. 
his fact was only wanted to show how good the authority was 
which so unceremoniously killed and buried the double-needle, and 
then, forsooth, says that ‘“‘Mr. Hyde adheres to his condemnation of 
the needle.” “Needle” wrote his own condemnation—Mr. Hyde 
simply illustrated it. The post mortem examination of its withered 
remains, now d ded by my op t, will result in the verdict 
of felo-de-se; so that if the original epitaph inquired 
’ WHERE IS THE GLORY? 





echo, reverberating from the sepulchre, which my opponent takes 
such a melancholy pleasure in painting, answers— 
DEPARTED ! BY ITS OWN HAND!! 

Mr. Hyde also said the Hughes railway instrument could be made for 
half the cost of the needle. This is replied to by stating the price 
of the Hughes express instrument to be £35, and the needle railway 
instrument at £12. Now, the Hughes railway instrument ought not to 
cost over £6; is a small, compact instrument, not more than one-third 
the size of a man’s hat, and could, therefore, be carried conveniently 
by the guard in charge of a train, as I stated; whereas, the instru- 
ment exhibited at the Society of Arts is not a railway instrument, 
nor intended for that purpose, and is as large as an ordinary card 
table, and, consequently, could not be “carried conveniently.” 
This is quite clear, and shows that I referred to the Hughes railway 
instrument, and not to the one which “ Needle” says costs £35. 

I stated that the needle instrument alone had no call but a visual 
one. My opponent asserts that “it emits a sound as clear and dis- 
tinct as any that emanates from the Morse or Hughes.” I give W. 
T. Henley, Esq., the inventor of one of the needle systems used in 
England, as my authority for stating that the “needle has no clear 
and distinct sound, like the Morse or Hughes.” Mr. Henley also told 
me that alarms, consisting of a train of clockwork, and costing about 
£5, usually accompanied the needle instrument, but were distinct 
from, and no part of it. These two points, then, with a vague in- 
sinuation of others, are they upon which “ Needle” accuses me of 
ignorance and falsehood. Gentlemanly! very. 

“Needle” now says he does not pretend to be as valuable as the 
recording instruments for direct circuits, but only valuable where 
several instruments are required to be kept in communication with 
each other. Why, any one of the recording instruments works just 
as well as the needle when “several are in communication with each 
other.” This writer only multiplies words to confound 


the wires behind the scenes get hit in the fray, let them not blame 
me, but rather their own bad generalship, or the rash and foolish 
manner in which their own servants execute their orders. The truth 
is, the quiet and unostentatious manner in which this invention was 
introduced to the British public, together with its admitted sim- 
ay. accuracy, and poo has gradually carried into the minds of 
all who have witnessed it, a conviction of its decided superiority. 

This has begun to excite inquiry in the public mind, as well as in 
the public press, as to why this country is to be deprived of the 
use and benefit of an invention possessing so many and great advan- 
tages. Hence, they whose vanity or whose perquisites are supposed 
to be endangered by the introduction of this new and valuable 
invention, though not even respecting each other in the abstract, 
do not scruple to act in concert to prevent scientific development 
outside of their own little cliques, and make the attempt to damn 
with faint praise an invention which they cannot equal, imitate, or 
even thoroughly comprehend. 

If deticient, however, in those higher qualities which confer upon 
the scientific man the gift of judging, and the candour to confess 
superior merit, they are at least adepts in those low and little arts 
whereby the seul of many a clever and ingenious inventor has been 
chained to the chariot-wheel of the charlatan or the ignoramus, 
whose position of power is due to impudence or accident rather than 
merit. The covert sneer—the bold assertion—the hint at invisible 
and assumed imperfections—the busy but quiet obstructiveness—the 
constant attempts to weary and wear down the man—prolonged and 
insincere negotiations—hypocritical pretences at examination of the 
merits of the invention, which often appear only to have been done 
with the hope of discovering demerits—these, with scores of cunning 
devices, practised to accomplish their unholy designs, require no 
small amount of patience, courage, and fortitude to encounter and 
conquer. My opponents have evidently presumed much upon my 
ignorance, and, with equal confidence, rely upon their own elevated 
positions and finished education. I acknowledge, and painfully feel, 
the truth of their assumptions; but humbly trust that, under their 
training, a rude unlettered mind may be found to be an apt scholar, 
and, if unable to /each, may at least charm them a little. 

With reference to accuracy, “ Needle” says that I “discredit the 
fact that errors only average 1 per cent. of the messages.” Not 
at all; I admitted the fact, and showed that this result victimised 
their customers daily; and if I had felt disposed to have given 
some of the fearful results of this prejudice and self-interest, it would 
have been only necessary to have pointed to afew of the losses 
occasioned by the use of these inaccurate instruments—such as 
the sending of a ship loaded with perishable fruit to Southampton 
instead of Hull—the order to buy 1,000 Consols transmuted into sell 
10,000 Consols—the order to buy 2,000 Consols changed to buy 
twenty Midlands. 





In my own experience, however, every fourth message sent or | 


received has had some gross blunder; one, for instance, was the 
putting t instead of d in my name; another was a similar transfor- 
mation of letters, which rendered the whole message useless. Again, 


a message came over the Atlantic cable thus—* Mr. J. Eddy, the | 


celebrated telegraphist, died,” &c. This message passed over nearly 
2,000 miles of land wires in America, passing through the States of 


| 


New York, Connecticut, Massachusetts, and Maine, through the | 
sparsely settled British provinces of New Brunswick and Nova | 


Scotia, over the rocky summits of the island of Cape Breton, across 
the channel of eighty-four miles, and thence over 300 miles of the 
uninhabited wilderness of Newfoundland, and finally across the 
Atlantic: all this in perfect safety and unmutilated. But when it 
touched the rotten borough of red-tape routine, and had to pass 
through the necromancing, fiery trial of needle signs and vastly 
improved hieroglyphics, J was transposed into S, the 5 was joined to r, 
and the message read—“ Mrs. Eddy, the celebrated telegraphist, died,” 
&e. I need not refer to the blunders made in the names of places 
not to be found on any map in the world, which the telegraph fur- 
nishes for the press. My ingenious and clever opponents will likely 
trump up or assert plausible excuses for all, and while they are doing 
so, will they also favour me with an explanation of how the words 
“ Henley” and others were distinctly made out on the needle at the 
Newfoundland end of the Atlantic cable, when no human being was 
at the other end? How absurd, then, for these writers to assert that 
“the Hughes instrument makes errors in the transmission of words 
which could not have occurred in the Needle or Morse instruments.” 

Few of the errors, however, by which the enterprises of the Eng- 
lish merchants and brokers are hampered by vexatious and ruinous 
blunders consequent upon the adherence to the worship of this dumb 
idol by the few who gain their bread at its shrine, are now made 
public ; simply because the English companies will not take a 





sense, while he constantly keeps publishing the defects and weak 
_ of his companions. No wonder there was a row in the camp. 

ut he not only tries to mislead by mystification, but by misrepre- 
sentation, and by quoting parts of my sentences. In my paper it 
was stated that the Morse and other systems required the time of five 
currents for each letter. But this candid writer represented me as 
saying it took five currents; and when I refute his position and show 
that time is the only element to be considered, and prove that it 
takes six elements or portions of time to form a letter by his code, 
and only one of these elements to make the letter by the Hughes 
instrument, he says that a “new question was introduced, viz., 
that of time.” He then goes on to say :—“ Now if every letter re- 
presents the unit of time as the dot does in the Morse, it would take 
140 units of time to print the word America on the Hughes 
instrument. Now, every letter does not represent a unit of time 
onjthe Hughes instrument. The revolving arm may be made 
to pass over all the alphabet in one unit of time. It is 
not a step by step instrument, like all other attempts at type 
printing ; and this novel and peculiar distinction enables it to print 
as much with twenty-five currents or units of time, as the Morse in- 
strument, with all its “vast improvements,” can with 100; or four 
times as fast as the Morse, where the currents are limited, as stated 
by “Magnet.” If this were not so, how is it that this writer, when 
representing the compact, aoe my remark that “the Hughes or 
one-wave system is specially important on long submarine circuits,” 
and said, “‘ Here we agree; there is no doubt of this; and it is on 
this point that we lower our colours to our Yankee enemy.” 

Here, then, the practical or of long standing and 
thoroughly acquainted with all the details of his profession, on 
underground and air lines, candidly confesses that the ast type- 
printer has no equal for long submarine circuits; while “‘ Armature,” 
who may be desirous of, or interested in the production of, an instru- 
ment based upon some undefined visions of his own for submarine 
circuits, says, “The Hughes instrument may work fairly on over- 
ground wires, but is not adapted to work on long cables.” Now, 
when such doctors differ, is it not natural to suspect that the cause 
of such palpable contradictions may be found to have its rise in some 
hidden source? Perhaps it will yet appear that self-interest, as well 
as false pride and prejudice, has something to do with these decisions. 

, Edward Orange Wildman Whitehouse, the once great 
submarine general, in his report as electrician to the Atlantic ‘lele- 
graph Company, as well as in his deliberate opinion published over 


his own oy in the Morning Chronicle of September 28th, 1858, 
says of the Hughes type-printer, “ For use on overground wires 
I _ seen nothing at all comparable to it for smmpLicrry, ACCURACY, 
and SPEED.” 


“ Double-Needle, Morse, and Co.” go almost as far as this in their 
admissions when ee A say, ‘We must, however, compliment Pro- 
fessor Hughes upon the production of a most ingenious and beauti- 
ful instrument. Though complicated, it is not intricate ; its details 
are easily mastered.” ‘‘ Needle” also confirms this simplicity, and 
consequently easy mastery or manipulation, when he admits that 
the “Morse recorder has nearly as much machinery about it as the 
Hughes instrument.” Thus its bitterest foes vie with each other in 
soundin its praise for use where their own interests are not affected, 
while neither party offers one single valid objection to it ; and, there- 
fore, instead of having a fortress of argument to reply to, I find 
them protected only by a trumpery work of verbiage, which I 
shall proceed to demolish; and if the exalted personages who pull 
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ge from a cust unless there is a written agreement in con- 
nection with it, by which the sender agrees not to hold the company 
responsible for errors in the transmission of it, or pays an exorbitant 
rice for a guarantee that the business shall be properly done. 
Now, contrast this course of procedure on the part of the lines upon 
which the English needle is used, or the “ vastly improved” hiero- 
glyphic recorder, with the lines of the American Te 
where the Hughes type-printer is used. This company, instead of 
calling in the assistance of a conveyancer or solicitor, for a special 
agreement connected with every message, to protect themselves 





legraph Company, | 


against the inaccuracies of a slow, bungling, antiquated system, | 


simply place pieces of white paper on their counter for their 


customers to write their messages upon, or take messages in just | 


such form as suits their customers’ convenience to send them, Not 
only this, but they do publish that they will not hold themselves 
responsible for errors made on other lines; that is, where messages 
are to be sent to places beyond their lines, and over such ones as 
continue the use of the old hieroglyphics. 

Thus they not only practically the responsibility of correct 
transmission, but virtually publish it for the benefit of the public, 
who reward this honest and manly course by a surprisingly remu- 
nerative amount of patronage. 

If anything more convincing were wanted to show the compara- 
tive accuracy of the two systems, it is found in the fact that the 
American company has been nearly three years in operation, and 
has not met a single loss from errors in messages—has been running 
in opposition to two companies using the Morse and Bain systems, 
whose long standing and immense capital were deemed quite suflicient 
to crush the type-printer. To effect this, they united the Morse and 
Bain companies, and put the price of messages down to fivepence on 
circuits of 300 miles and less. Tne result was, that the type-printer, 
during six months of this penny postage, earned at the rate of 6 per 
cent. per annum upon its pa we 4 over and above all expenses. 

In the meantime, the old slow coaches lost money enough to render 
their stock unsaleable, and then asked the managers of the infant line to 
allow the prices to be raised, to which they agreed, to the extent of 
about half the price charged on English lines. At these rates the 
American company has divided 10 per cent. per annum, and erected a 
very great extent of lines out of their surplus earnings, the net protits 
being about 20 per cent. per annum upon their whole capital. Their 
stock is held by a few persons, and their business promptly and pro- 
perly managed, so much so that an English gentleman writes me 
from New York as follows :— 

“H. Hype, Esg.— Dear Sir,—I have seen several of your friends 
here; I have jalso seen Professor Hughes’ plan in full operation, and 
I am astounded with it; sooner or later it cannot fail to revolutionise 
the old systems to which we have been confined in England. 

“Tam very om that I am not at home to introduce the matter, 
as it only needs to be made known to succeed. 

“T should jlike to have heard that you had called upon one or 
both the parties to whom I referred you. By this mail I write to 
* * *; he is a capitalist, and is connecied with others who can raise 
any amount of money. I wish, therefore, you would at once com- 

” 





municate with him on the subject.—* bd 
Now, I have not spoken to a human being about the introduction 
of this system, except those who control the present lines. Over- 
tures have been made to me by both branches of the electrical com- 
pact, who are now trying to frighten or drive me out of the country 
a of the pen. They did not succeed in getting me to give 
e lion's share of the proceeds of the Hughes system, which has 


them t 








cost him six years’ incessant labour to invent, as well as no inconsider- 
able fortune of his own and that of two or three of his friends. Not 
only was the lion’s share demanded as a consideration for services to 
be rendered in assisting to introduce the system, but the electrician of 
a certain Telegraph Company admitted to me that the Hughes 
instrument might be made to work three times as fast as the com- 
pilation which he had formed from the inventions of others; but, 
when he was given to understand that the owners of the Hughes 
system would not give him any portion of what was paid for the inven- 
tion, he opposed its introduction upon the cable of that company whose 
servant he was, and upon which he could not, with the instruments 
he had prepared, work at a fair commercial rate of speed. Not only 
this, but he went so far as to hint that he should like to have the 
Hughes system patented in his name. Thus, the pocketing of the 
proceeds must also be supported by prostituting the honour and 
genius of the inventor to the vanity of one on whom a kind Provi- 
dence never saw fit to bestow an original or inventive thought; or if 
He had, the light was hid under a bushel, the talent laid up in a 
napkin, for it has never appeared in his electrical or mechanical pro- 
ductions, either to the relief of the electrical difficulties of the com- 
pany of which he claims to be “electrician ot nor for the 
“ benefit and blessing of the public of two worlds.” He will pardon 
me for borrowing the flowers of his rhetoric to adorn my 
homely truths. I will also candidly confess that my “in- 
fantine” experience prevented me from seeing that immediate 
success involved the necessity of accepting the terms proposed ; 
while my unsophisticated nature required a far ditlerent business 
education from that to which I had been trained to enable me to 
subscribe to this code of honour, which, like their code of signals, 
did not meet my views of justice and accuracy. 

To return to the question of accuracy, which “ Atlantic Cable” 
very justly says “is the main point in telegraphing.” My opponent 
accuses me of ignorance of the English system, and calls attention 
to the fact that the English do not now use two dots, a space, and 
dot to represent the letter c. 1 quoted from their own English author, 
Dr. Lardner, late Professor of Natural Philosophy and Astronomy 
in University College, London. But on inquiry at the telegraph 
office I find that ¢ is now represented by “ Englishmen” with a line, 
a dot, and a line and dot, thus: — . — .; this alteration is one of 
the “vast improvements” claimed to have been made by English 
electricians, probably at the suggestion of the writer of “ Armature,” 
who says, “Mr. Hyde goes on to show the defects of the Morse 
instrument and system by referring to the errors likely to occur in 
case ‘ contacts fail;’ but in so doing (perhaps for convenience-sake) 
alludes to a telegraphic alphabet which ‘ Englishmen’ do not use, 
but one which is generally adopted on American lines, where 1 have 
often pointed out its liabilities to errors in case of bad state of line, 
bad manipulation, or messages in a language which the receiving 
operator does not understand; therefore, Mr, Hyde's remarks to 
that effect do not refer to the ‘ English,’ but to the * American’ 
Morse. I am happy to say that English telegraphists are more 
judicious in their adoption ‘of telegraphic systems and alphabets ; 
for the latter now used in England is very ditlerent from the 
American, and is not likely to be the cause of errors.” 

Will this writer then please inform me from what unfailing source 
the constant supply of errors on their lines is derived, and at the 
same time explain how it is that the type-printer can afford to gua- 
rantee and take the responsibility of accurate transmission for less 
money than is charged by the European-dressed, vastly improved 
Englishmen’s code of symbols? These writers will please bear my 
obtuseness patiently if I fail to discover the force of their reasoning. 

The fact of altering the position of symbols to represent letters 
does not touch the argument as to the transformation of letters b 
the “failing of contact.” 1 will, however, admit that the English 
plan of using more symbols to represent ¢, 0, 7, and z, may be wise, 
as it tends, in some small measure, to secure more accuracy at the 
expense of speed. By this = they do away with the spacing 
between the symbols of the letters referred to, the symbols apper- 
taining to each letter being distinguished by the spacing. But this 
only refers to reading the symbols, and probably facilitates the 
interpretation of this unknown or dead language. But if the “ con- 
tact fails,” this simple alteration of symbols on four letters does 
not help them in the least: @ would be just as liable to be turned 
into ¢ or s; c, under the vastly improved symbols, would be liable 
to be transformed into f, m into i. and so on to the end of the 
chapter. The very fact, however, of the English electricians 
pointing out this slight remedy for some of their errors, and 
adopting it, is an acknowledgment that this is at least one of the 
causes of inaccuracy, and of losses accruing to their customers, and 
which, rather than be to the inconvenience of adopting the accurate 
type-printer to avoid, they prefer letting their patrons suffer day 
by day. This vast improvement of the symbols of four lette 
however, tends to illustrate how small a foundation is requi 
for ——- adepts to raise a showy superstructure upon; 
and before I have done with this compact it is just possible 
that, instead of acting simply upon the defensive, | may shell 
these symbol worshippers from the “ walls of their fortress,” 
and give them the benefit of an attack. By the way, will 
“Needle” please explain what he considers his “ fortress” to 
consist of ? Certainly not of truth, for this I have proved him not 
to possess; not of candour, or he would not have misrepresented my 
language; not of pluck, or he would not have remained silent in my 
presence, when we were both present, face to face, at the Society of 
Arts, and, shirking fair, open discussion, fire at me from behind his 
paper defences. It cannot be fair play, for he admits that a “ fair and 
considerate examination of the merits of the Hughes instrument” 
has not been had, but excuses this conduct by saying that this de- 
nial was occasioned by the “loud-sounding, ostentatious manner in 
which it was introduced into the English market,” and adds, “ the 
only excuse for this is, that it was perfectly American.” Now, here 
is the whole story, plain, bold, and unmasked. This great champion, 
who, by his own confession, and by the intimate knowledge he dis- 
plays of the minute details of telegraphing, so much so that he dis- 
covers and makes great capital out of the fact that the letter c is now 
made by two lines and two dots, instead of two dots, a space, and a 
dot —he who has thus shown, and tacitly acknowledged, his po- 
sition as connected with one of the telegraph companies of this 
country—must feel humiliated indeed to be forced, from sheer con- 
viction of being beaten, to draw back from his own proposition of a 
“public performance,” and say he has not the authority to accept 
my challenge. Oh, shame! Am I in England? But of what is 
this fortress made behind which these valiant heroes cower in 
trembling awe? National prejudice! Yes, acknowl 1. 

The inventor of this new instrument is supposed to be an Ameri- 
can. But where did they get their information? Some of the 
papers have published that he is a Welshman. Under these circum- 
stances justice demands the publication of the fact, that Professor 
Hughes is an Englishman, born in the city of London, christened 
at St. Andrew’s Church, Holborn-hill, and not without reward, save 
in his own country. It is true that he has been guilty of travelling 
in distant countries; that his scientific attainments were such as to 
secure to him the position of Professor of Natural Sciences in one 
of the first colleges of the American Union; and the fulfilment of the 
duties connected with this position, combined with the electrical 
and mechanical skill developed in his inventions, are such as t 
challenge the admiration of the people of America, who would fain 
claim the honour of acknowledging him a citizen of their Republic. 
This is the first time in my life in which the pinning a card of 
nationality to an inventor's back has been requisite to ensure him 
civil treatment and fair-play among Englishmen. Thank God the 
offenders are few and fast making themselves known, 

“ Needle” asks the following pertinent questions, which I shall 
reply to frankly :— 

First. “Have not the papers been filled with its description?” 
Yes, all the scientific papers, and the general newspapers, except 
that sheet which never publishes a decent article on scientific su 
jects, and has ceased to be English since it has entered the Austrian 
service. But what does this universal and voluntary publicity by 
the editors of the public press prove? Daquestionsily, it shows 
that the invention has not only novelty, but merit ; shows that they 
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at least, feel that improvement is necessary, and give it a welcome 
and helping hand. The British press have our grateful thanks. 

Secondly. ‘‘ Have not our institutions been open to its exhibition 
and illustration?” Yes. And why did our institutions confer the 
distinguished honour of inviting not only exhibition, but illustrative 
description of the invention? Was it not because the officers of 
these venerable and useful institutions, established for the encourage- 
ment of arts, manufactures, and commerce, discovered in the Hughes 
instrument the development of those principles for the encourage- 
ment and publicity of which these institutions were founded? These 
institutions have our grateful acknowledgments. 

Thirdly. “ Has not the office of one of our own telegraph engineers 
been open to the experimental elucidation of its advantages?” Yes. 
The ottice of W. T. ate, Esq., the world-renowned manufacturer 
of telegraph instruments, from whom we have received the kind 
courtesies, able assistance, and frank, manly candour of an English 
gentleman—conduct, however, which contrasts strangely with that 
which we have received from some electricians and telegraphists, 
whose names will probably remain in oblivion, but whose portraits 
jd pen should sketch, had I the powers of their eloquence, or the 
advantages of their education; and the pictures would be presented 

atis, to illustrate the works my opponents are publishing, in 
which they clearly prove the telegraph system of this country to be 
a “rotten borough”—to use their own significant expression. 

Fourthly. “ Have not its performances been witnessed by all our 
leading scientific and practical men?” Yes; and what is their 
unanimous testimony? Why, that no other instrument in existence 
can approach the Hughes, either in reliability, accuracy, rapidity of 
working, or easy manipulation. 

Fifthly. ‘‘ Were not the Atlantic, Australian, and Red Sea cables 
placed at the disposal of Messrs. Hyde and Hughes?” Yes; and 
these advantages have been profited by. They have given Professor 
Hughes more extensive, varied, and practical experience on long 
submarine circuits, than any other electrician in the world; and is a 
decided answer to the sneer of ‘*‘ Armature,” that the inventor of the 
type-printer is a “novice,” as far as cables are concerned, 

The directors of the Atlantic Company received us like gentlemen. 
I wish I could say as much of their electrician. My reply to 
“ Armature,” however, will show this up in plain English, and no 
mincing of the matter. The Australian cable, through the kindness 
of Mr. Henley, the manufacturer of it, afforded much experience 
and valuable data. ‘The Hughes instrument worked on it 240 
miles submerged, at the rate of twenty-five to thirty words a minute. 

The Red Sea cable, through the politeness of Messrs. Newall and 
Co., enabled the inventor to test his improved system of com- 
yensation, which the paltry obstructiveness of officials prevented 
iim from doing on the Atlantic cable. Upon the Red Sea cable, 
however, it proved perfect, beyond the most sanguine expectations of 
the inventor himself; while the electrician present, experimenting 
with the instruments of Messrs. Siemens and Halske, when asked by 
Profeasor Hughes to show him the working of the Siemens-Morse 
instrument, replied, “ It is no use for me to show the working of my 
instrument after seeing yours perform.” After we had been there a 
few days Mr. Jenkins, the able telegraph engineer, in the employ of 
Messrs. Newall and Co., said to Professor Hughes, ‘I have been 
making a calculation of the relative speed of your instrument ; with 
it you can transmit messages on long submarine circuits nearly, or 
quite, four times as fast as the Morse system.” 

It will be noted that these electricians did not slink away from 
“ witnessing” the performances of a superior competitor. 

Moreover, the Messrs. Newall and Co. made a very liberal offer 
indeed, to induce us to go out to the Red Sea, but which previous 
engagements prevented us from accepting. 

n next week’s number, by the kind permission of the editor, the 
sixth and seventh queries shall be attended to, as also some other 
points, while Armature” shall have my special notice. 

20, Northampton-square, London, 31st aor, 1859. HH. Hype. 


ENGINES ror THE New Stream Ram.—The engines ordered by 
the Admiralty from Messrs. John Penn and Son for the new steam 
ram, are to be of 1,250 nominal horse power, and are expected to 
work up to nearly 6,000-horse power. 

Yacutine in America.—The British yacht St. Ursula, of the 
Royal Yacht Club squadron, owned by Mr. Tennent, of Glasgow, 
and commanded by Captain Cairnie, arrived at this port on Sunday 
evening, May 15, in thirty days from the Clyde, on a pleasure trip. 
The St. Ursula is a trim yacht of 192 tons yacht measurement and 
156 tons register. She is 120 ft. long, and topsail schooner rigged, 
the same as the schooners in the English Channel, sometimes called 
channel-rigged. She left the Clyde on Friday, April 15, and had 
very fair winds until Thursday last, when she met with a heavy gale, 
and had to lie-to for twenty-four hours. She made the Azores in ten 
days after she left the Clyde. Nothing was started during the 
whole passage, except the fore-gaff, which accident, however, 
might have occurred to any other time, as it was a new and untried 
stick. She fell in with a water-logged and abandoned wreck, sup- 
posed to be the hulk of an American vessel. In latitude 32-05 
north, and longitude 44°05 west, she spoke a brigantine from Mobile, 
twenty days out of St. Thomas, for Boston, and short of provisions, 
in consequence of having picked up a wrecked crew. Owing to a 
dense fog which prevailed and the haste of the meeting, neither the 
name of the vessel nor that of the wreck was learned. ‘They were, 
however, supplied with suflicient provisions to complete their voyage. 
Besides the owner of the yacht, Mr. Tennent, and his three nieces, 
there are on board Mr. Basil Ronald and Mr. James Honeyman— 
all Scotch, including the crew. Mr. Ronald met with an unfortunate 
accident on the voyage, breaking his arm by an accideatal fall on the 
slippery deck. The company propose to remain some weeks in 
America, and will visit some of our principal cities, and Niagara, if 
possible. They will, doubtless, remain long enough to witness the 
coming regatta of the New York Yacht Club, on the first Thursday 
in June, though the yacht is not in the proper trim to sail in 
arace. She would need to be altered to a “ fore-and-after.” As she 
is now she is fitted fur a sea voyage, and has been used for that pur- 
pose mainly by her owner, who has cruised with her in the Mediter- 
ranean. Yet she, with all these disadvantages, succeeded in beating 
a number of the pilot boats on her way up, and had to be brought 
to, to enable the pilots to get on board. She overhauled 1 clipper 
ship, eight miles ahead of her, coming in. In her best days she has 
made 14 knots an hour, and beaten a number of yachts of the 
Royal Yacht Squadron, but we do not know that she has taken any 
prizes. She formerly belonged to an English lord, and sails under 
the tlag of the Admiralty by permission of the British Government. 
Her interior arrangements are substantial and capacious, destined 
more for use than show, and her model is said to be an imitation of 
the famous yacht America; and her recent voyage—the longest she 
has ever made—proves her to be a thorough sea boat. She has a 
complement of twelve men, and, although not a fair sample of the 
best English yachts, will serve as a specimen of English yacht 
architecture — copying from an American model. Yachting is a 
very different amusement in England from what it is in this 
country — more extensive, and more deserving of praise for its 
utility. Its 1,000 yachts have éach eight or ten men—averaging 
eight men each—so that they supply a force of 8,000 dexterous 
mariners. During the Crimean war these men were found very 
serviceable to the British Government, at whose disposal they were 

promptly placed. They may, in fact, be considered as a part of the 

Sritish navy for all practical purposes. The English yachts are 
owned by the nobility and gentry, who take some pains to bring 
their sailing to perfection. They do not put on their kid gloves and 
look at the men do the work, but they take of their coats, pull at 
the ropes, trim the sails, and exercise themselves as if they were in 
earnest. They are not either limited to a brief run, like that usually 
taken, until last year, by our yachts, down the bay, but accustom 
themselves to long stretches at sea and in the Mediterranean, and 
do not mind a little fresh air occasionally. The fact is, our pretended 
yacht races, from Hoboken down the bay and back, are not fit to be 

soe of as regattas—they are simply child’s play.—New York 
erald. 
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Grants of Provisional Protection for Six Months. 


808. Davip Buain Waite, Newcastle-upon-Tyne, Northumberland, ‘* An 
improved indicating gauge lead or plummet.”—Petition recorded 31st 
March, 1859. 

1012. Henry Keacu and Grorck Henry Farrinoton, Bush-lane, London, 
“‘ Improved advertising circulars.”—Petition recorded 23rd April, 1859. 
1189. DANIEL FoxwktL, Manchester, L hire, *‘ Improvements in sewing 

machines, and apparatus connected therewith.” 

1193. Tuomas RipLEY OswoLp, Sunderland, Durham, “ Improvements in 
building ships and other vessels,”—Peticions recorded 12th May, 1859. 

1195. Jouxn Woop.ey, Church-row, Limehouse, Middlesex, ‘‘ Improvements 
in sawing machines.” F 

1197. Witu1am CLark, Chancery-lane, London, ‘‘ Certain improvements in 
knitting hi "—A ication from Jonas Bradley Aiken, 
Manchester, Hillsborough, New Hampshire, U.S. 

1199. WILLIAM Wuirenouse, New Ferry, near Birkenhead, Cheshire, “‘ Im- 
provements in steam vessels.” 

1201. Tuomas VICKARS, sen., THOMAS VICKARS, jun., THOMAS ASHMORE, and 
James Situ, Liverpool, Lancashire, ‘‘ Improvements in the manufacture 
of bread, biscuits, and like articles, and in the machinery and apparatus 
connected therewith.” 

1203. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for treating india-rubber and other similar 
gums.”—A communication from Austin G, Day, Seymour, Connecticut, 








U.S. 

1205. Josuva TayLor Braue, Greenwich, Kent, and Tuomas NEsHAM Kirk- 
uaM, Upper Halliford, Middlesex, ‘‘ Improvements in the preparation of 
colours for dyeing and printing.” —Petitions recorded 13h May, 1859. 

1207. Joun May Munro, Bristol, “‘ Improvements in the manufacture and 
arrangement of chain harrows.” 

1209, Witu1amM Epwarp Genes, Wellington-street South, Strand, London, 
“Improvements in dyeing.”—A communication from J. B. Thénault, 
Triancourt, France. 

1211. Tuomas Cooper and Tuomas Jones Evans, Westbromwich, Stafford- 
shire. “‘ A new or improved oven or stove for baking, for drying japanned 
and lacquered goods, and for such other purposes as the same is or may 
be applicable to.” 

1213. Joun CuatTerton, Devonshire-street, Islington, ‘‘ Improvements in 
covering wires and other metal conductors for telegraphic purposes.”— 
Petitions recorded 14th May, 1859. 

1215. Epwarp ApaMs, Stanton Ironworks, Derbyshire, ‘‘ The employment of 
machinery for drawing or extracting the gas flame or smoke from 
furnaces, and forcing the same into them, or into the cupola, to be used 
as blast or fuel for melting iron or mines of any description.” 

1217. Joun Jones, Dorstone, Herefordshire, ‘‘ Improvements in musical 
instruments.” 

1219. George ALLCRAFT, Upper Thames-street, London, ‘‘ Improvements in 
pressure gauges.”—A communication from John Allcraft, Bedford-street, 
New York. 

1221. Winttam Epwarp Newton, Chancery-lane, London, “ Improvements 
in manufacturing instruments for sharpening knives.”—A communication 
from Charles 8S. Pomeroy, New York.—efitiwns recorded 16th May, 1859. 





Inventions protected for Six Months by the Deposit of a Complete 
Specification. 

1249. Georor Rosinson Sampson, Massachusetts, U.S., “‘ A new and useful 
improvement in propelling navigable vessels through water.”—A commu- 
nication from John Taggart, Roxbury, Massachusetts, U.S.—Deposited 
ond recorded 20th May, 1859. 

1259. Evoene Pasquier, Reims, Hinemar Prolongée-street, Marne, France, 
** Apparatus for drying wool and all filaceous matters.”—Deposited and 
recorded 23rd May, 1859. 

1286. MARC ANTOINE FRANCOIS MENNONS, Rue de I’Echiquier, Paris, ‘‘ An 
improved apparatus for the preparation of sand moulds for metal casting.” 
—A communication from Messrs. Maudoy and Couty, Paris.—Deposited 
and recorded 24th May, 1859. 








Patents on which the Stamp Duty of £50 has been Paid. 
1244. Wiitam ILLINGwortTH, Manchester, Lancashire.—Dated 24th May 
1856 


1252. ALPHONSE RENE LE MIRE DE NorMANDY, Judd-street, Brunswick- 
square, London.—Dated 26th May, 1856. 

1275. Georek Beit and Grorek Grimes, Vauxhall-walk, Lambeth, Surrey. 
—Dated 28th May, 1856, 

1288. WiLLIAM NEEDHAM and JAMES Kite, Vauxhall, Surrey.—Dated 31st 
May, 1856. 

1263. James Bairp, Edinburgh.—Dated 26th May, 1856. 

1310. E>wARD MakSDEN, Handley-wood, Derbyshire.—Dated 2nd June, 1856. 

1313. Tuomas WILLIAM WitLett, Chancery-lane, London.—Dated 3rd June, 


12*3. Freperick Luke Stott, Rochdale, Thomas BELWARD and JAMES 
FinpLow, Manchester, Lancashire.—Dated 30th May, 1856. 

1292. HENRY BESSEMER, Queen-street-place, New Cannon-street, London.— 
Dated 31st May, 1856. 





Notices to Proceed. 

152. Richarp ARKcHIBALD Brooman, Fleet-street, London, “ An improved 
silk thread, and a new fabric made entirely or partially from the same.”— 
A communication from C, Depoully, sen., Paris.—etition recorded 18th 
January, 1859. 

160. PeEHR AMBJORN SPARRE, Chancery-lane, London, “* Improvements in 
the manufacture of paper suitable for bank notes, cheques, bills, and 
similar articles.”—/’etition recorded 19th January, 1859. 

176. SamukL Puitiirs, Moseley, Worcestershire, ‘* Improvements in sliding 
sashes, shutters, or doors. 

179. Joseru Bent, Newhall-street, Birmingham, Warwickshire, “ Certain 
improvements in clasps or fastenings applicable for belts, garters, and 
other purposes.” —/etitions recorded 20th January, 1859. 

185. Louis Le Prince, Regent-street, London, *‘ The improvement of ladies’ 
boots and shoes, called the caméleon boot and the caméleon shoe.” 

187. Grorer ELLs, Collier-street, Pentonville, London, ‘‘ The improvement 
of muffs, to be called the ‘ patent reticule muff.’” 

189, Ricuarp Howe.L, Smethwick, Staffordshire, and Ricuarp JAMES 
Witiper, Birmingham, Warwickshire, ‘‘ An improvement or improve- 
ments in taps or stop-cocks.’ 

198. Bernakp Lautu, Surrey-street, Westminster, ‘‘ An improved 1 
and improved machinery for rolling plates, bars, rods, and shafts.” 

199. Joun Epwarps, Aldermanbury, London, ‘‘ Improvements in the manu- 
facture of buckles.”— Petitions recorded 21st January, 1859. 

206. THOMAS WEBSTER RAMMBLL, Spring-gurdens, London, ‘‘ Improvements 
in atmospheric propulsion and the structures, tubes, machinery, and 
apparatus applicable thereto,”—Petition recorded 22ud January, 1859. 

210. Rosert Musuet, Coleford, Gloucestershire, ‘‘ Improvements in the 
manufacture of cast steel and iron.” 

211. Ropert Musuert, Coleford, Gloucestershire, “‘ An improvement in the 
manufacture of cast steel.” 

212. RicuarpD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in pumps.”—A communication from Frangois Ruff, Paris. 

213. Josep Lausereav, Paris, ‘‘ Improvements in air engines.”—Petitions 
recorded 24th January, 1859. 

226. Witutam Hopeson and Heyry Hopeson, Bradford, Yorkshire, ‘‘ Im- 
provements in machinery or apparatus for preparing and spinning wool 
and other fibrous substances.”—#etition recorded 25th Janwary, 1859. 

236. Isaac Hammond, Winchester, Hampshire, ‘* Improvements in breech 
loading fire-arms, and in cartridges to be used therewith.” 

240. Freperick CARL CHRISTIAN PAULSEN and ALBIN ALSING, Emmet-street, 
Limehouse, Middlesex, ** Improvements in preparing beverages usually 
called punch,.”— Petitions recorded 26th January, 1859. 

254. JAMES GATHERCOLE, Bath-terrace, Camberwell New-road, Surrey, ‘* Im- 
proved machinery for manufacturing envelopes and paper bags.” —P¢tition 
recorded 27th January, 1859. 

270. JAN JusTIN ALBERT DE Bronac and Aveustin JOSEPH MARTIAL 
Deurxnyron, Paris, “A new or improved process for treating metallic 
sulphurets, phosphurets, arseniurets, antimoniurets, and particularly 
sulphuretted ores of lead, antimony, copper,, silver, zine.”—Petition re- 
corded 29th January, 1859. ' 

281. Laurent RigouiER, Lyon, Place Grolier, Rhone, France, “ A new brake 
for railway carriages.” 

294. Epwarp Hammond BentTAt, Heybridge, near Maldon, Essex, *‘ Im- 
provements applicable to machinery for grinding or pulverising various 
substances.” — Petitions recorded Ist February, 1859. 

320. RicHarp ARCHIBALD Brooman, Fleet-street, London, ‘‘ An improvement 
in cooling worts and beer.”—A communication from Madame Jolibois, 
Dijon, France.—Petition recorded 4th Febrwary, 1859. 

372. Witu1am Epwarp Newton, Chancery-lane, London, ‘‘ Certain improve- 
ments in breech-loading fire-arms, and in cartridges to be used in such fire- 
arms.”—A communication from Gilbert Smith, New York, U.S.—Petition 
recorded 9th February, 1859. 

497. Groner TuRNBULL, Calcutta, Bengal, East Indies, ‘‘ Improvements in 
the permanent way of railways.”— Petition recorded 23rd February, 1859. 
603. Grores Twiee, Birmingham, Warwickshire, “ An improved fusee- 

ignitor for the use of smokers.”— Petition recorded 8th March, 1859. 

676. RICHARD ARCHIBALD BROOMAN, Fleet-streét, London, *‘ Treating barley 
so as to obtain new alimentary substances therefrom.”—A communication 
from Pierre Marmay, Riom, ce. — Petition recorded 17th March, 1859. 


mode of 





731. RicHakD ARCHIBALD BroomaN, Fleet-street, London, ‘‘ Improvements 
in fire-arms and ordnance, and in projectiles and apparatuses to be em- 
ployed therewith.”—A communication from Charles Rochaz, Paris.— 
Letition recorded 22nd March, 1859. 

766. GzorGk NayLor, Durnford-street, East Stonehouse, Devonshire, “* An 
apparatus for measuring and indicating the distance passed over or 
travelled by the same.”— Petition recorded 26th March, 1859. 

844. MarrHEw AvuGustus Crooker, New York, U.S., “‘Improvements in paddle 
wheels for steamers.”—Petition recorded 4th April, 1859. 

896. Henry FRANCIS GARDNER, Boston, U.S., ‘‘ Improvements in machinery 
for blocking or crimping the uppers of boots and shoes, and in treeing 
boots.”—Partly a communication from William Willmott and Philander 
Shaw, U.S.—Petition recorded 9th April, 1859. 

910. Witttam CuaRK, Laughaugh, Galashields, N.B., “‘ An improved safety 
block to be used for lowering ships’ boats, the same being applicable to 
other like or analogous purposes.” — Petition recorded 12th April, 1859. 

926. RicuarpD CoLEMAN, Chelmsford, Essex, “‘ Improvements in agricultural 
implements.”—Petition recorded 13th April, 1859. 

934. Joun GILLETT, Upper Brailes, Warwickshire, ‘‘ Improved mill used for 
grinding, crushing, and reducing bones and other mineral and vegetable 
substances.” — Petition recorded 14th April, 1859. 

1043. HERBERT ALLMAN, Mornington-place, Hampstead-road, London, 
“Certain improvements in the construction of window-blind mountings, 
and in apparatus connected therewith.” — Petition recorded 26th April, 1859. 

1083. JoskpH Tovuissaint, Welbeck-street, Cavendish-square, London, “ A 
new process of delling an Iding for galvano-plastic.” 

1090. CHARLES HaNsON GREVILLE WiLLiaMs, Regent’s-square, Gray’s-inn- 
road, London, ‘‘ Improvements in the manufacture of colouring matters, 
and in applying the same for dyeing and printing fabrics and materials,” 
—Petitions recorded 30th April, 1859. 

1124. JoHN ScHOLFIELD and WILLIAM CupwortH, Milnrow, near Rochdale, 
Lancashire, “ Certain improvements in machinery or apparatus for spin- 
ning cotton and other fibrous materials.” — Petition recorded 5th May, 1859. 

1153. RICHARD PEARSALL, Smethwick, Staffordshire, ‘‘ Improvements in the 
manufacture of glass shades.” 

1155. Ricnarp DuepaLg Kay, Accrington, Lancashire, “‘ Improvements in 
the preparation of certain colouring matters.”—A communication from 
Dollfus Mieg and Co,, Mulhouse, France.— Petition recorded 7th May, 1859. 

1167. WitLiaM Frost NUTHALL, North Lodge, Kilburn, Middlesex, ‘ Im- 
provements in ordnance and fire-arms, and in projectiles to be used there- 
with.” — Petition recorded 10th May, 1859. 

1203. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for treating india-rubber and other similar 
gums.”—A communication from Austin G. Day, Seymour, Connecticut, 
U.S8.—Petition recorded 13th May, 1859. 








And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objecti to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 
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6d. ; 2439, 5d. ; 2420, 2s, 8d. 





*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
2474. E. Rowand and J. Dewnurst, Manchester, “ Steam engines and 
valves.” —Dated 5th November, 1858. 

The First part of these improvements relates to steam engines, and consists 
in a novel and — arrangement and construction thereof. The piston 
consists of a hollow ram oscillating upon a hollow bearing at a point situated 
about the middle of its length, and each end of this double piston works in 
a cylinder, .both cylinders being furnished with a steam-tight gland or pack- 
ing, through which the piston slides or works. The extreme ends of each 
cylinder (or of only one if preferred) are connected to a crank upon the 
shaft to be driven. The hollow shaft or bearing upon which the piston 
oscillates may either be made to form a valve itself or be furnished with a 
disc valve, in such a manner that the oscillating motion of the hollow piston 
shall open and close the slide valve, so as to admit or shut off the steam 
which passes through the pistons into the cylinders alternately, and forcing 
or driving the cylinders to and from the centre of oscillation impart the re- 
quired rotary motion to the crank and shaft, the steam being exhausted 
after each stroke from the side opposite to the supply pipe. A Second part 
of the invention relates to those portions of the engine known as the 
throttle and diminishing valves. In the improved throttle-valve the valve 
is mounted loosely upon a central vertical spindle, the top of which is con- 
nected to the governor of the engine, and is also secured to a receiver which 
rises and falls in a tank of mercury, a second and similar arrangement being 
placed beneath the valve, so that the whole weight of the valve and its 
spindle and receiver may float upon the mercury and form an equilibrium 
valve. The lower end of the central spindle projects beyond the case of the 
apparatus, so that when the engine exceeds a given speed, the action of the 
governor will force the spindle down, and cause it to press against a lever 
and open a valve to allow the steam to escape and reduce the speed. The 
diminishing valve is similar in principle, but in this valve only one receiver 
and tank is required, and the valve remains open whilst the steam continues 
at a given pressure, but is partially or quite closed when such pressure is 
exceeded. irdly, the invention relates to the safety valve, which is also 
constructed so as to balance the weight of the valve, &c., by supporting or 
floating it upon mercury. The valve actsin the ordinary manner, excepting 
that should the valve be fixed in its seating, the pressure of the steam will 
force the mercury out of the tank and effect its escape. This description of 
valve may also serve as an indicator of the pressure of the steam, by means 
of a float upon the mercury, and provided with a suitable index.—Not pro- 
ceeded with, 


2488. M. Matiey, H. Miuugr, and T. HALL, Ashton-under-Lyne, “ Steam 
boilers and furnaces.” — Dated 6th November, 1858. 

The First part of this invention relates to a certain construction and 
arrangement of steam boilers and furnaces, and consists in connecting the 
flues in the boiler together at the end opposite to the fires, by means of a 
connecting flue, so that the smoke of the green, or recently supplied fire, may 
travel the entire length of both flues (twice the length of the boiler), and 
then pass over the bright or partially burnt fire to be consumed, before 
passing into other flues and to the chimney. The furnaces are to be “* fired 
up” alternately, and the draught reversed by means of dampers, which are 
opened and closed by means of rods and levers or other contrivances, and 
actuated by the opening and closing of the fire-doors. In instances where 
the furnaces and flues are beneath the boiler, the fires are to be separated by 
a partition or “‘ mid feather ” extending nearly to the end of the flue, by 
which means a similar effect will be produced, The Second part of the in- 
vention is designed for heating the “‘ feed water,” which is effected by. 
suitable arrangement of pipes situated between the end of the boiler and 
the door-frame ; the water passes through these pipes, which become heated, 
and thus heat is imparted to the water before it passes to the boiler. 
Thirdly, the invention relates to that description of apparatus employed, in 
connection with steam boilers, known as the diminishing valve. — This 
improved apparatus consists of a receiver closed at the top, which is 
furnished with orifices through which the steam escapes, and is supplied to 
the box or chamber in which the whole is enclosed. These orifices in the 
receiver are covered by a sliding cylindrical cover or cap (also closed at the 
top), fitting over the receiver, and connected at the top to a weighted lever. 





When the steam in the box and pipes connected thereto is below the 
| pressure required (which pressure is regulated by the lever and weight) the 


weight is enabled to lift the cover or cap, and thereby allows the steam 
from the boiler to escape through the orifices and supply the chamber, until 
the pressure required in the chamber and pipes is obtained, when the steam, 
pressing upon the top of the cap, will lift the weight and close the steam 
orifices, until the pressure again becomes too low. Lastly, the improve- 





| ments relate to the apparatus known as a syphon valve, by which the water 


of condensation from the pipes, in connection with the boiler or in other 
contiguous situations, is collected and at intervals discharged. The im- 
proved ap tus consists of a vessel or receptacle into which the water of 


| condensation falls, and which is furnished with an opening and valve at its 


lowest point. The apparatus is so constructed that when the water has 
accumulated to a sufficient quantity to overcome an adjustable lever and 
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e vessel will sink, and by such sinking action or gravity cause the 
pe the valve, and thereby discharge the water to any amount which 
may be regulated by the lever and weight.—Not proceeded with. 

9522. E. Humpurys, Deptford, “ Steam engines and boilers.” — Dated 10th 
November, 1858. . i 

In arranging steam engines for propelling vessels by means of screw ys 
pellers, the patentee combines with ordinary low pressure cylinders fixed in 
a horizontal or inverted position other cylinders of smaller size, w hich are 
to work at a higher pressure than the low-pressure cylinder, and in c mne c- 
tion with it in the manner well known as Wolf's system. The piston rods 
of the low and of the high-pressure cylinders are so coupled together as to 
convey the power to the shaft to a single shaft through a single connecting 
rod, and they are enclosed together in a steam jacket. Before the steam is 
admitted to the high-pressure cylinder it is superheated by passing it 
through heating apparatus, 


Cass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, | Steam y essels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 

2479. R. E. Pinney, Woolstan, Hants, and J. Woop, So tthampton, ** Appa- 
ratus for ascertaining the variation of sh ips’ compasses Jor local errors. 
—Dated 5th November, 1858. 

The bowl containing the compass card and needle is arranged, according 
to this invention, to fit into a ring of wood, or other suitable material, 
which is mounted on gimbals. This ring has jointed to it an instramenton 
the principle of a sun-dial, This instrument is constructed in the form of 
across, and the joint connecting it with the ring is at its lower end. A 
time scale is graduated on the two sides of the stem of the cross, and also on 
the upper side of the two arms, and the shadow is cast by one or other of 
the extremities of the two arms, or by the upper end of the stem, according 
to the time of day at which the observation is made. This instrument is 
set by elevating the stem of the cross to an angle corresponding with the 
complement of the latitude of the place, by means of ascale marked on the 
joint connecting the stem of the cross with the ring, and by then turning 
the ring round until the shadow falls on to the scale, so as to mark the 
local time of the place (as indicated by a watch correctly set by observation 
or otherwise); when this is done, the stem of the cross points along the 
meridian of the place, and a line formed on the ring in the same direction 
(called the meridian line) thei corresponds in direction with this meridian, 
and the angle between it and the line forming the north and south points of 
the compass is the variation and local error of the compass For convenience 
of use, the compass card is so arranged that it can be lifted off its pivot to 
throw it out of action; and in order to maintain the ring in a horizontal 
position, whatever be the elevation of the dial, cross counterpoise weights 
are employed. 

2482. A. C. Fryer, Manchester, “ Supplying the tenders of locomotive engines, 
and supplying boilers with water.” —Dated 6th November, ; 

This invention consists in the employment ot the steam generated in the 
boiler to be supplied, or the tender of which is to be supplied, or in a sepa- 
rate boiler, to act through suitable pipes or passages upon a float, or upon a 
piston placed in a tank or cylinder, which, by preference, is fitted under 
ground in such manner as to depress the float, and drive water previously 
contained in the tank up a tube, and through a conducting pipe into the 
tender or tank, in the case of locomotive engines, or into the boiler ora 
reservoir for other engines. The patentee prefers to line the outside of the 
tank with non-conducting material, and to so construct the float us to pre- 
veut, as far as may be, the condensation of the steam coming in contact with 
the upper surface thereof. 

2483. B. W. Jonas and R. Jones, Southwark, ‘ Ships’ block.”"—Dated 5th 
November, 1858. ? ; 

This invention consists of an outer sheave or block furnished with a 
channel, in which two or more pulley wheels are so arranged as to admit of 
the rope, cable, or otherwise, impinging upon the peripheries in such manner 
as to increase or diminish the space between the same, through the medium 
of a concentric slot bearing, in which one of the less wheels revolves, the 
larger or fixed wheel moving from a common centre, as heretofore.—Not 
proceeded with. 

2434. W. GREEN, King William-street, Strand, “ Harness trace coupling.” — 
A communication.—Dated 6th November, 1858. 

This invention relates to an improved system or mode of connecting or 
attaching harness traces to the ‘ whiffle-tree,” whereby a more secure 
coupling is obtained, and greater facility is afforded fur connecting and dis- 
connecting the traces. According to this invention, a tubular socket or 
case is fitted on to each end of the ‘‘ whiffle-tree,” or bar to which the traces 
are secured. This socket or case is closed at its outer end, with the excep- 
tion of an oblong slot or opening which is made through it, and which 
receives a capenentinaty- taped button, carried on a plate fastened per- 
manently to the end of the trace. This button projects sufficiently far from 
the inner side of the plate to enable such projecting portion to be introduced 
through the slot in the end of the tubular socket or case on the “ whiffle- 
tree.” The button, having been introduced, is turned round, so as to 
effectually lock it inside the case. Small safety grooves or recesses are 
made crosswise, or at right angles to the oblong opening in the inner side of 
the bottom of the case, in which slots the button is retained by the pressure 
of a helical spring inside the case, acting upon an india-rubber plug, which 
bears upon the inner end of the button, and holds it in its place in the 
safety grooves or recesses above referred to, and consequently obviates all 
chance of the button becoming accidentally turned and disengaged from its 
socket.— Not proceeded with. 

2496. T. M‘Swenry, Rood-lane, Loudon, “ Steering apparatus.”—Dated 8th 
November, 1858, 

This invention consists in transmitting motion to the rudders of ships and 
vessels through cones or conical friction-rollers, made to act upon and drive 
a dise or dises or ring or rings, the surfaces of which are bevelled or made 
conical at those parts where the rollers are to travel, and which are con- 
nected to the rudder-head, the conical rollers being themselves set in motion 
by a shart or spindle, on which the steering wheel is keyed or otherwise 

xed, 











Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
2475. D. M‘Ciure, Heaton Norris, ** Machinery used for the drying of yarn 

&c.”—Dated 5th Novemb«r, 1858. 

The inventor places ribs or bars of wood, or of any other suitable 
material which is either an imperfect conductor or non-conductor of heat, 
longitudinally over the heated cylinders, at intervals around the cylinder, 
and sufficiently near to each other to prevent the yarn, thread, cloth, or 
other fabric, when extended from rib to rib, or from bar to bar, from touch- 
ing the surface of the heated cylinder.— Vot proceeded with. 

2490. J. Pharr, Oldham, “ Apparatus for preparing, spinning, and doubling 
cotton,” d-e.—Dated 6th November, 1858. 

This invention relates to the mule or similar machine, and consists in a 
method of putting up the carriage, or putting up the spindles, when the 
arrangement renders the carriage stationary. It cannot be described with- 
out reference to the drawings. 

2493. E. Aucan, Coleman-street-buildings, “ Preparing materials to be manu- 
Sactured into paper, applicable to lye-washings in general.”— A communica- 
tion. — Dated sth November, 1858. 

This invention consists, First, in the employment of a vacuum in the pro- 
cess of opening out the vegetable materials employed in the manufacture of 
paper, by placing the materials in a vessel in which a vacuum is formed, and 
connecting the said vessel with another vessel containing the lye or opening- 
out liquid, which liquid is exposed to the pressure of the atmosphere or of 
steam. Secondly, in the employment of the same method in the lye-wash- 
ing of yarn and of woven fabrics in their manufacture, and in the washing 
of linen for domestic tise. 
2501. J. F. AMBLET and A, 

Dated 8th November, 1858. 

This invention relates to the production of elastic fabrics, whether of a 
silky, woollen, cotton, or mixed texture, suitable for manufacture into 
boots, shoes, gaiters, corsets, and other articles of dress or use where 
elasticity is desired. According to this invention the fabric, which may be 
Woven of any desired width, is produced by introducing and incorporating, 
during the process of weaving, threads of caoutchouc in the direction of the 
warp, the batten and reed being so formed and adapted as to receive these 
elastic threads, which are carried by a set of bobbins arranged either above 
or below the fibrous warp-threads, and are woven in therewith by the 
shoots of weft-threads. The caoutchouc threads being placed cither above 
or below, the ordinary warp will necessarily only be seen on one side of the 
fabric, which is, by preference, to be of a twill pattern. The warp and weft 
may be of any fibrous material, or combination of fibrous materials, capable 
of being manufactured into textile fabrics, and may be either unbleached or 
dyed before weaving as required. The loom employed should be a jacquard 
or any other similar loom, so mounted as to be capable of producing a 
twilled fabric.—Not proceeded with. 

2505. J. L. Junuion, Aberdeen, “ Paper.”—Dated 9th November, 1858. 

This invention consists in a method or methods of filling up with a sub- 
stance of a light specific gravity the interstices of the fibres composing paper, 
80 as to consolidate and harden the same. To effect this object, the patentee 
makes use of compounds of the metals aluminium, calcium, magnesium, 
and silicum, either in the metallic or oxidised state, and combines with these 

ses certain acids to produce a substance suitable to his purpose. These 
acids are commonly known to chemists as sulphuric, fluoric, fluosilicic, and 
silicic; but he employs only such eombinations of these bodies as are 








POLART, Amiens, France, *‘ Elastic fabrics.” — 





sparingly svluble or nearly insoluble in water. He claims, Firstly, the use of 
compounds prepared by precipitation from watery or other solutions of the 
earths and acids before mentioned to consolidate and harden paper. 
Secondly, the use of chloride or oxychloride of zinc with glutinous matter 
as a size for paper; and, Thirdly, the use of any of the before-mentioned 
prepared inorganic bodies, mixed with the sizing agent to facilitate the ab- 
sorption of writing and printing ink. 

2509. C. A. BuLKLEeY, New York, “ Apparatus for ginning and cleaning 

cotton.” — A communication.—Dated 9th November, 1858. 

This invention consists in the substitution of a cylinder covered with 
teeth, similar to those used in cylinder cards in lieu of the ordinary saw 
toothed gin or cylinder, and in using a stripper running in combination 
with it by means of internal gear and pinion, The cotton in the ginning 
and cleaning operation is also submitted to the action of a brush blower,— 
Not proceeded with. 

2511. S. S. Maruine, Stanley Park, Gloucester, and J, APrERy, Dudbridge, 
near Stroud, ** Fulling machines.”-- Dated 9th November, 1858. 

The object of this invention is to reduce the friction which is created 
between the cloth and the fixed portions of the fulling machine with which 
it comes into contact, during the traverse of the endless web of cloth 
through the machine. To reduce this friction as much as may be, and 
thereby render the machinery more durable, while, at the same time, the 
loss of wool consequent on this unnecessary rubbing is avoided, the 
inventors propose to apply to all such parts of the machine as are exposed to 
the rubbing action of the passing cloth a surface of glass, in the form of 
rings, to line the orifices, and in the form of plates where flat surfaces are 
required to be protected.—Not proceeded with. 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 


2607. D. Storen, Ponder’s Bnd, “ Ploughshares."—Dated 18th November x 
1858. 

This invention consists in the application of hardened steel to the points 
of ploughshares.—Not proceeded with. 

2635. H. Eis, Holbeach, Lincoln, ** Apparatus for cultivating, cleaning, and 
pulverising land.” —Dated 20th November, 1858. 

This invention relates to a peculiar combination of apparatus as a land 
cleaner and pulveriser, which consists of a wood or iron frame mounted 
upon a pair of large running or supporting wheels, the peripheries or tyres of 
which are furnished with moveable teeth or spikes, which are to be taken 
out when the apparatus is travelling along roads, and inserted when in use 
on the land for the purpose of increasing the bite of the wheels, A pair of 
ordinary draught shafts are fitted to the frame, and the whole is drawn by 
one or more horses, according to the heaviness of the land operated upon ; 
or it may be adapted for traction by steam power if preferred. The actual 
cultivator, cleaner, and pulveriser consists of one or more cylinders fitted 
with curved spikes or long teeth, and carried in a vibrating frame centred 
so as to work freely on the main axle asafulcrum, Suitable suspending 
chains are connected to the after-end of the vibrating frame, and are passed 
over an overhead roller fitted with a ratchet wheel and detent apparatus 
and cross arms, for the facility of elevating more or less the cultivating, 
cleaning, and pulverising cylinder or cylinders, according to the depth to 
which they are required to enter the ground. A rotary motion is imparted 
to the cylinders from the running wheels by means of suitable toothed 
gearing, so that on drawing the machine over the land the rotation of the 
running wheels will impart a corresponding but more rapid motion to the 
cylinders in the contrary direction, the teeth of which penetrating more or 
less deeply into the soil will lessen and break it, and clease it from weeds, 
roots, and other similar foreign bodies. 





CLass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
2643. J. Youne, Wolverhampton, ‘* Fastenings for window sashes and case- 
ments, and chains used in suspending window sashes.”—Dated 20th Novem- 
ber, 1858. 

This invention consists, Firstly, in applying locking mechanism of the 
kinds described in the patentee's drawings to window sashes and casements, 
so that the said fastenings cannot be acted upon so as to permit of the 
unfastening of the sashes or casements without the use of a key ; and also 
the sash and casement fastenings without locking mechanism. scondly, 
in making chains used for suspending window sashes of alternate cast single 
links, and wrought or stamped double links, the said links being jointed 
together by pins in the usual way. 


Ciass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or Jor Defences, Gun Carriages, §c. 
2478. S. Davey, Rouen, France, ** Blasting powder.”"—Dated 5th November, 











858. 

This invention consists, First, in the employment of flour, bran, starch, 
or other glutinous or starchy matter to replace a part of the charcoal now 
employed in the manufacture of powder. Secondly, in a new mode of grain- 
ing the same. By the substitution above named, the component parts are 
formed into a paste, and are easily combined and grained without danger of 
explosion, 

2407. W. HALE, Jokn-street, Adedphi, “ Rockets."—Dated 8th November, 1858. 

This invention consists in dispensing with the weight or cast-iron plug at 
the after part, and instead of placing the tangential apertures at one end, 
arranging them in a plane as near as possibie to the centre of gravity of the 
rocket, between the bored part of the composition and that part towards 
the head which is left solid, this being in the position of about the centre of 
gravity of the rocket ; and, in order to give greater stability to the case, the 
inventor rivets in a cast iron piece in which the tangential apertures are 
formed, whereby the burning of the solid composition supplies the tangential 
apertures for giving rotating motion about the rocket’s axis on one side of 
the cast iron piece, while on the other side the bored part of the composi- 














| being worked up in a button, 


| but a little deeper and smaller in its circumference, 
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great facility. When the charged case with its nipple covered with a cap is 
placed in the recess, and the drop lid locked, the piece is then ready for firing, 
the hammer striking the plug, which acts on the percussion cap or upon the 
pin when the prepared cartridge is used instead of the case, They also 
employ, instead of the drop lid, a sliding lid to keep the case or cartridge in 
its place, the said lid being moved up and down or to and from, by means of 
screw threads of any desired number or pitch. In either of the aforesaid 
arrangements the loading can be accomplished with t speed and facility, 
and additional means of safety at the same time afforded, as the piece cannot 
be fired unless the lid is placed expressly for the purpose. 











CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru 
ments, Lamps, Manufactured Articles of Dress, Sc. 


2454. J. TALL, Collingwood-street, Blackfriars-road, “* Brushes or brooms for 
sweeping floors, carpets, and other similar articles.”—Dated 8rd November, 
18538. 

This invention consists of a cylindrical formed brush, the shaft of which 
is connected by means of a band or by toothed gear with the action of a 
rolling cylinder, or pair of wheels or rollers placed at its rear ; in some cases 
other rollers may be placed in front. A chamber having an opening in it is 
placed so that the opening is towards the brush ; a pan or drawer is placed 
within this chamber, which can be withdrawn when necessary ; the whole is 
enclosed in a light cover enveloping the top sides and ends, leaving the 
bottom portion open; the edges along the bottom are lined with strips of 
india-rubber or other material, so as to fit close with the floor or carpet. 
When urged forward by the handle similar to an ordinary brush, the 
motion of the rollers is communicated to the brush, which in turning 
sweeps and lifts the dust into the pan, which may be removed when full. 
The apparatus being wholly endian, none of the dust can fly about.—Not 
proceeded with. 

2441. N. Broven, Birmingham, “ Buttons and the means of attaching them to 
garments.” — Dated 2nd November, 1858. 

These improvements in buttons consist more especially in their construc- 
tion in order that they may be attached to garments without sew ing. The 
shank of the improved button is formed from a disc of metal, raised (by 
suitable tools well understood by the manufacturers of such like small 
articles) into somewhat of the form of the metal portion of a percussion cap, 
This is done partly by 
raising with proper tools in a fly press, and pushing or drawing them 
through a hole formed or made through a steel plate, such hole being of a 
conical form at the top, tapering down to -he size required. These tubes 
that are thus formed are afterwards slightly reduced in their circumference, 
and the head part spread out, so as to produce a projecting head, this part 
The projecting part of the head being loose, 


| or held or confined between the front and back shell, constitutes the 
| principle of the invention, for from the shank fitting freely in the back 





tion is devoted only to giving the onward motion ; by this arrangement the | 


rotation will be effected pertectly without any irregularity, and at the same 
time greater strength will be given to the case of the rocket. 
2564. W. G. ** Ordnance.” — Dated 15th 
November, 1858. 
The papers relating to this invention are sealed up by order of the Secre- 
tary for War. 


ARMSTRONG, Neweustle-on-Tyne, 


2577. S. Knautu, New York, “ Fire-arms and ordnance.” —A communication, 
— Dated 1ith November, 1858. 

This invention of improvements in fire-arms and ordnance consists in pro- 
viding the ordinary barrel of the piece, whether smooth-bored or rifled, with 
a smaller barrel or tube fixed in, projecting inward fom the centre of the 
bottom or breech of the ordinary barrel, and not only opening at its ex- 
terior end into the chamber of the piece, but at or towards its other end— 
opening into, or communicating with, the touch-hole or vent of the nipple 
in such a manner, that the fire communicated through the nipple or touch- 
hole can enter the chamber of the piece only through the smaller barrel or 
tube. The smaller barrel or tube is to be so proportioned in length and 
diameter that the charge of powder shall lie a part of it within and a part 
of it around the small additional barrel, and that the projectile or charge of 
shot shall rest upon and cover the exterior end of it, thus completely 
separting the powder into two parts, one being within the smaller barrel or 
tube, and the other outside and aroundit. The inner barrel or tube is to be 
of a capaciy to hold a quantity of powder sufficient when exploded to over 
come the ®s inertia of et me or the charge of shot, and put it in 
motion, The projecting end of the smaller barrel or tube may have a flat 
surface to receive the wad when a charge of small shot is used ; or it may be 
made with a concave edge to receive the round ball; or it may be made 
conical, so as to enter, fit, and press expandingly, against the inner wall of 
the chamber of the minié or elongated hollow projectile, and thereby act as 
a spreader to force out the sides of the projectile, so as to make them fit the 
grooves or bore of the arm, This secondary barrel may also be made with 
a sharp edge, either plain or serrated, for the purpose of cutting and break- 
ing the lower end of the cartridge when that is used in loading. This 
invention also further embraces an arrangement of the touch-hole of the 
small additional barrel, viz., in the breech-screw, and so that when the 
said breech-screw is in place in the main barrel, not only shall its touch-hole 
communicate with that of the main barrel, but the breech-screw shall 
interrupt all communication of the touch-hole of the main barrel with the 
bore of the said main barrel, except through the touch-hole of the tige or 
secondary barrel.— Not proceeded with, 

2619. W. Ramscar and J. G. Scort, Manchester, “ Fire-crma.”— Dated 10th 
November, 1858. 

The patentee bores or recesses the breech end of the barrel, so as to admit 
a metal case for holding the charge, or to admit any prepared cartridge 
having its exterior of the same size and shape as the metal case, which latter 
is furnished with a nipple for percussion caps, and the cartridge with a pin 
communicating with the explosive compound. Or they make the breech of 
the same diameter as the barrel without any recess, so that the cartridge 
may go with the charge. The case or cartridge is kept in its place by a 
drop-lid turning upon a joint at the side, and held when required by a 
locker. In the said lid there is a moveable plug furnished with a spring, 
one end of the plug corresponding with the nipple or pin, and the other 
with the hammer. They raise the lid by hand, or cause it to be acted upon 
by one or more springs, so that it may be lifted immediately after the piece 
has been fired. When the piece is at full cock, and the drop-lid pulled back, 
the case or cartridge can be placed in or withdrawn from the recess with 





shell, through which it is passed, allows the button to freely move around 

the shank as on an axis, and the head of the shank being small, there is also 

a lateral looseness in the connection, which is so desirable, 

2469. A. FRigpMAN, Frankfort-on-the-Maine, ‘* Bracelets, de."—Dated 4th 
November, 1858. 

The invention applies to such of those articles above enumerated as are 
formed of or with a strap or straps, bands or belts, and consists in the 
means of fastening and fixing the same on the wearer at the desired degree 
of tightness. The strap or straps is or are first run through a slide or clip 
(one or more) from the centre of which there rises a threaded pin. 
button or stud, or stone set in a suitable mounting, screws down upon the 
threaded pin and fixes the strap, Or the pin may be connected to the 
button or mounting and may be made to fix the strap by being turned or 
screwed down through the upper part of a slide upon it,—Not proceeded 
with. 

2472. T. B. Smirn, Marietta, U.S., “ Preparing wood 30 as to be used asa 
substitute for curled hair in the manufacture of mattresses, d&c.”—Dated 
5th November, 1858. 

This invention consists in cutting hickory, poplar, cedar, or other suitable 
wood into thin elastic shavings of any desi length, width, and thickness, 
and at the same time dividing the said shavings longitudinally, and coiling 
them so as to form compound shavings, or conical wood plugs, and consist- 
ing of numerous thread-like fibres compactly and spirally cofled one within 
another, and then subjecting these to the action of steam in a suitable 
chamber. 


2476. C. Miuis, Cumden-town, London, “‘ Piano/ortes.”—Dated 5th November 
858. 

This invention has for its object improvements in the action of piano- 
fortes. For these purposes the hopper, in place of being constructed as 
heretofore, is combined as follows :— The fly is hinged or centred at its lower 
end to a block fixed to a key, and there is formed or fixed to the lower end 
of the fly a projection which descends below the u yper surface of the block. 
The fly is constantly pressed back by a spring, rte is stopped by the projec- 
tion at the lower end thereof coming against a button or surface covered 











| with felt or other suitable material carried by the block, and this button is 


adjusted by a screw passed through the block. By this arrangement the 

fly is stopped below its hinge or centre, by which the action is materially 

employed.—Not proceeded with. 

2492. M. Osborne, Birmingham, “ Ornamenting fenders, stove-grates, tables, 
chairs, and couches made of cast-iron.” —Dated Sth November, 1858. 

This invention consists in ornamenting the said articles when made of 
cast-iron by means of ornaments made of glass, or china, or other vitreous 
or semi-vitreous material, attached to the articles by means of nuts and 
screws, cement, fused metal, or otherwise.— Not proceeded with. 

2499. 'T. B. MARSHALL, Queen-etreet, Cheapside, ** Drums "—Dated 8th Novem- 
ber, 1858. 

This invention consists in combining with musical drums an apparatus by 
which they may be tuned at a single operation, and by operating on a single 
instrument, such apparatus being so arranged as not to necessitate the 
formation of holes through the side or barrel of the drum. For this 
purpose the skins forming the heads of the drum are stretched on hoops 
which fit over the ends of the barrel, and the skins are stretched tight over 
the ends of the barrel by other hoops put on over the hoops on which the 
skins are stretched, and drawn together by cords attached to them. So far 
the system of construction resembles that now ordinarily employed ; but in 
place of adopting the common method of drawing the cords tight, the 
inventor does this by interposing at one end of the drum between the hoop 
on which the skin is stretched and the hoop to which the cords are attached 
another hoop, having inclines formed on its edge which rest on similar 
inclines on the edge of the hoop above. It will then be seen that by turn- 
ing this additional hoop partly round, the hoop above it to which the cords 
are attached is forced further from the corresponding hoop at the other end 
of the drum, thus increasing the tension oi the cords, om forcing the two 
skin hoops towards each other, In order thus to turn the additional hoop, 
rack teeth are formed on it, and a pinion which receives motion by hand 
takes into these teeth. The invention likewise describes certain moditi- 
cations of the foregoing system,.—Not proceeded with, 





Ciass 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Pant, Paper, Manures, §c. 


2604. J. Lesiin, Condwit-street, “ Gas.” —Dated 18th November, 1858, 

This invention consists in subjecting mineral bituminous matters to dis- 
tillation at low temperatures, as is well understood, in order to obtain the 
or distilled over in a condensed liquid form, and then to subject such 

iquids to processes of purification in order to fix or remove the ammonia, 

sulphur, and other impurities, and then to subject the purified liquids to 

destructive distillation, by which a very pure gas is obtained. 

2610. P., E., and J. Marcnann, Dunkirk, France, 
Dated 18th November, 1358. 

The inventors take 10 hecolitres of the oil of sessame, of linseed, or of 
any other sort, which, being well clarified, it is poured in a boiler disposed 
for the purpose, and heated by means of steam, either by hot water or by 
a worm fixed to the bottom. When heated to the temperature of 75 deg. 
pour in 5 per cent. of alkali or kali at 28 dey., mixed with one-third of 
salt to prevent a general thickening ; when the action of this agent is pro- 
duced, the mucilaginous and colouring portion becoming thick (term of 
soap boilers) and separating completely, leaves an oil, pale, without smell or 
taste, being thus entirely neutralised, that is to say, it is now no more oil 
linseed or sessame than it is any other oil, It now remains to give this oil 
a complete similarity to that uf refined rape-seed, mustard-seed, or turnip- 
seed oil, that is to say, to make it acquire the qualities which escape taste 
or smell, such as density, and the several transformations determined by 
cuemical agents. To effect this it is mixed with a certain quantity of waste 
or cake of native rape seed, turnip seed, or mustard seed of China, this 
latter being preferable on account of its pungent principle having a more 
energetic effect: say take 2 parts thereof to 1 of oil, which suffices; but 
care must be taken to choose freshly made cake from perfectly sound seed, 
in order that it may possess all its aroma and flavour, The whole is then 
put under the stampers used in the manufacturing of oil for bruising the 
seed; and when it is judged that the oil is iently impreg lor 
saturated with all the essence of the cake from which the primitive oil had 
been extracted, and which this oil in some degree replaces, the whole is 
submitted to the hydraulic press used for pressing the pulverised seed, 
Thus is obtained an oil perfectly similar to that extracted primitively, 
either from rape seed, mustard seed, or turnip seed. Heating this oil with 








“ Refning lamp ol."— 








one-half per cent. of sulphuric acid, and afterwards with 10 per cent. of water, 
which neutralises and precipitates this reaction, the oil is left to stand for 
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THE ENGINEER 


JUNE 3, 1859. 











ten days, and after this lapse of time it is passed through a filter of charcoal 
or of sawdust.—Not proceeded with. 





Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2408. I. Bages, Kennington, London, “ Telegraphing by electricity.”—Dated 
4th November, 1858. 

The invention consists in the employment of a fixed microscope, telescope, 
or other optical power or instrument, in combination with an instrument or 
= for indicating currents or effects produced in telegraphing by 
electricity. Whether a needle instrument or an instrument in which move- 
ments or signs are capable of being produced or exerted by electricity how- 
soever obtained or applied, and whether the electricity be frictional, voltaic, 
or otherwise. In carrying out his invention, he prefers to use the chemical 
agency of electricity as acting upon particles of matter and not upon masses, 
and being thereby practically independent of the opposing forces of inertia 
and friction, As an illustration of this mode of operating, the inventor 
incloses two copper wires in a small glass cell containing dilute sulphuric 
acid ; these wires are, by preference, pointed upwards, and covered nearly to 
each point with sealing-wax, or other non luctor. In icating 
by this apparatus, it need only be observed that, whenever the circuit is 
formed, an instant and distinct stream of bubbles of hydrogen gas is thrown 
from whichever wire is in connection with the negative pole of the battery. 
The connections may be varied as rapidly as under the existing system with 
a needle, and the effect is inevitable and far more rapid, as acting upon 
particles only. A very small battery may be used if desirable under this 
arrangement, and by the combination with the instrument of a common 
lens or telescope, or a compound microscope, the effects may be 
magnified some hundreds of times, and upwards of a million of 
times, if necessary, by the oxyhydrogen microscope. Or for the pur- 
poses of telegraphing, he takes an infusion of litmus, and two fine platina 
wires placed under similar circumstances, substituting a solution of any 
neutral salt, such as sulphate of soda, for dilute sulphuric acid; then when- 
ever either wire is brought into communication with the positive wire (the 
cireuit being as before complete), that wire is instantly surrounded with a 
bright red tint. In this case a proper circulation should be maintained in 
the liquid, by heat or otherwise, to remove the tint from the wire the 
instant after formation, Another part of the invention consists in the gene- 
ration of gas by electricity, as aforesaid, for telegraph purposes, under a 
vacuum or partial vacuum, with or without the application of the micro- 
scope, whereby the bubbles of gas are made to expand to two or three 
hundred times their ordinary size, and the indications are thus made more 
distinet. Another part of the invention consists in the application of pho- 
tography, conducted by any suitable means whatever, to impress upon 
paper, glass, or other material, the required telegraphic communication, — 
Not proceeded with. 

2514. A. V. Newton, Chancery-lane, “ Electric telegraphs.” —A communication, 
—Dated 9th November, 1858, 

According to this invention, the conductor is made to form a portion 
of battery used to generate the electricity for setting the telegraph in 
operation, the action being set up by the water surrounding the conductor, 
or by the moisture contained in the surrounding earth. - Not proceeded with. 











Ciass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
2396. M. Maxon, Manchester, “ Letter-press printing machines.” —Dated 27th 
October, 1858. 

The paper to supply the machine is rolled in one continuous length or 
web around a cylinder provided for the purpose, It then passes into the 
machine, and is printed on its upper side, the printing cylinder having its 
type arranged on its surface, and is placed above the paper. It is then 
carried forward a short distance to another cylinder, and printed on the 
reverse or under side, the printing cylinder being placed below it. On 
emerging from the machine, it is passed on to a sloping form, and when the 
proper length has been carried through, the paper is severed by a pair of 
shears operated by a lever which is struck by a catch placed in a proper 
position on the periphery of the lower printing cylinder. This description 
of printing machine is self-feeding, the paper being fed in one continuous 
length ; the two printing cylinders are connected together by bevel gearing, 
and all the other cylinders and rollers also being connected together, they 
operate simultaneously. It is also supplied with tapes in the usual manner 
for the purpose of carrying forward the paper in its proper course through 
printing machine,—Not proceeded with. 

2397. P. G. Ganpinen, New York, ‘ Furnaces for reheating ateel preparatory 
to hardening, tempering, or annealing.” —Dated 27th October, 1858. 

This invention consists in so arranging the furnace as to cause the flame 
and heat to act upon a closed oven or chamber or chambers, in which the 
metal to be operated upon is placed, in such manner as to distribute the 
heat under, above, and on the com of the oven or chambers, and to com- 
municate a powerful and steady heat to the interior of the oven or chambers, 
while such interior and its contents have no communication with the flame 
or gases of combustion, and as little as possible with the external atmo- 
sphere.— Not proceeded with. 

2399. J. W. Mort, Lea Bridge-road, ‘‘ Pouches of india-rubber for holding 
tobacco or other substances.”—Dated 27th October, 1853. 

The patentee attaches to the flap, or makes in one piece with it, an elastic 
band, which serves to keep the flap closed by passing from side to side of the 
flap behind the back of the pouch. 


Launcu or THe Seine.—The Seine, iron paddle steamer of 3,096 
tons, built at Blackwall by the Thames Iron and Shipbuilding Com- 
yany for the Royal West India Mail service, was launched yesterday. 

‘he iron ram screw frigate of 6,000 tons, to be constructed at the 
same works for the Government, will be laid down immediately in 
the same slip. ¢ 

Tue Griverrus’ ProvetLen.—The performances of the Himalaya 
during the past seven months have been something extraordinary, 
as during that period she has gone over 25,452 miles of sea, conveyed 
5,244 troops, brought home upwards of 2,000 tons of old stores, &e. 
Her trip out to the Cape and back to England is the shortest on 
record—twenty-eight days nineteen hours outward, and twenty-nine 
days two hours homeward. During this voyage she has been fitted 
with Griffiths’ patent propeller. In 1257, in making the same voy- 
age with the common screw, we are informed she was six days 
longer on the voyage than on the present occasion. : 

Launcn or rue Cuaryspis.—The launch of the Charybdis took 
place at Chatham dockyard, on Wednesday afternoon. The 
Charybdis was built from the designs of Admiral Sir Baldwin W. 
Walker, Surveyor of the Navy. The following are her principal 
dimensions :—Length between perpendiculars, 200 ft. ; length of keel 
for tonnage, 171 ft. 97 in.: extreme breadth, 40 ft. 4 in. ; breadth for 
tonnage, 40 ft.; breadth moulded, 89 ft. 4 in. ; depth in hold, 23 ft. 
11 in. ; burden in tons, 1,462 21-94. The Charybdis is to be titted as 
a screw steamer, and will be supplied with engines of 400-horse 
power. Her armament will be very heavy, and will consist of 
twenty 8-in. guns, each of 60 ewt., and 9 ft. in length, ranged on 
the upper deck, and one pivot 68-pounder of 95 ewt. and 10 ft. in 
length. 

Liré-boAts.—The public are probably aware that since the 
Crimean war the Emperor of Russia has had several officers of both 
services resident in England. They are mostly young gentlemen 
well acquainted with the modern languages. Their instructions 
are of course to keep a watchful eye on the progress of military and 
naval science. In addition to that, however, they have also been 
desired to make minute inquiries relative to the means in use on the 
coast of the British Islands to save life frem shipwreck, with the 
view, if practicable, to introduce some such system on the coast of 
Finland. In this laudable work every assistance was, of course. 
afforded to the Russian officers by the Royal National Life-boat 
Institution. On the report of these officers the Grand Duke 
Constantine, as High Admiral of Russia, decided to have built in 
England some life-boats and two transporting carriages, on the plan 
now successfully adopted by the above-named institution. Two of 
the boats and one carriage were on Tuesday last sent by steamer to 
St Petersburg, and they are to be followed by others. It is also 
worthy of remark that two Russian steam-packet companies, trading 
between Odessa and London, emulating their Imperial master, have 
also had two powerful life-boats on the same plan built, to be sta- 
tioned at Odessa. 1am likewise given to understand that a new 
32-ft. life-boat, built under the superintendence of the National Life- 
boat Institution, has also been forwarded to the Prussian Govern- 
ment. It is satisfactory to find that the efforts of the British 
National Life-boat Insiitution are attended with so much success, and 
are beginning to be appreciated by foreign Governments.— Times, 











ANCIENT AND Mopern NAVAL ARCHITECTURE.—There are now 
lying at Sharpness two large vessels which show a remarkable con- 
trast to each other. One is a beautiful model of an American 
clipper ship, of modern build. The other is a ship registered at 
London, but really belonging to Malta, with a Maltese captain and 
crew. ‘he ship, one account says, is nearly 100 years old; another 
account makes her 148 years old. She was captured from the 
French in 1795, and it is said was then an old vessel. She is built 
principally of teak; her length is only three times her breadth, 
36 ft. Gin.; her top sides fall in considerably ; she has three decks 
laid with teak; the depth of her hold is 29 ft., and she presents 
altogether a most antique appearance. Her timbers and planks are 
sound and good, and there is every probability that she will be a 
good ship long after her splendid looking neighbour has ceased to 
exist. She has brought to this port 5,090 qrs. of barley, nearly 
900 tons, in good condition. 


Tuames Gravinc Dock Company.—The report of the directors 
states that they are able to announce the successful completicn of the 
undertaking for which the company was formed in April, 1857, and 
that Mr. Edwin Clark’s patent machinery and arrangements have 
fully realised the expectations entertained of their efficiency. Up to 
the end of last month eight ships, varying in burden from 500 tons 
to 1,800 tons, of wood and iron, sailing ships, paddle-wheel, and 
screw steamers, have been raised, floated, examined, and repaired, 
with a degree of celerity, security, and ease utterly unknown under 
the old system of graving docks. ‘The pontoon recently launched 
has been employed in raising and floating several ships, and fully 
answers all the uses for which it was intended. Another will shortly 
be launched, and four more are in course of construction. During 
their experimental operations the directors experienced the want of a 
permanent establishment in the docks, ready to repair the ships sent 
to them to be lifted and examined. ‘They have met this ditticulty by 
letting one slip and the one available pontoon to the shipbuilding 
firm of Messrs. W. Rose and Co., of Wapping. From the success 
that has hitherto attended all the operations, no ditliculty is appre- 
hended in placing the unallotted shares. When that is done the 
whole capital of the company will amount to £140,000, for which 
there will have been provided the docks and six pontoons, with 
machinery capable of working, if necessary, at least double that 
number. The directors propose to take powers to convert the shares 
from their present denomination of £1,000 each into stock, and to 
increase the capital of the company by converting all or any part of 
the debentures into shares. ‘The report of Mr. E. Clark, the engineer, 
states that the works are now in a complete state in every respect ; the 
capstans are all tixed, and a temporary office has been erected near 
the lift. The experimental pontoon has been used for testing 
practically the working of the system, and the result has been most 
satisfactory in every respect. ‘fen vessels have been raised and 
repaired, and many of them floated into the shallow docks for that 
purpose ; this number includes timber, screw, and paddle-steamers of 
various descriptions, varying in weight from 5UU tons to 1,8v0 tons. 
The operation has not occupied more time than was contemplated, a 
vessel having been raised, examined by Lloyd's surveyors, and again 
launched in one hour and a quarter. In no case has any vessel been 
subjected to the slightest degree of unequal strain, and all the ship- 
owners have expressed themselves highly satistied with the facilities 
afforded them. The action of the lift has been perfect, no alteration 
of the original design being found necessary. ‘The capital account 
shows that £95,400 had been received, and £92,899 expended, leaving 
a balance of £2,511. 


AUSTRALIA VIA PANAMA.—The long-agitated question of postal 
communication ,with the Australian colonies, vid Panama and New 
Zealand, in addition to the existing service by the Peninsular and 
Oriental Company vid Suez, is at length about to be solved. 
Government are upon the point of inviting tenders, which are to 
include provision for conveying the mails of Victoria and the other 
Southern colonies to and from Melbourne, the port terminating the 
main line on that side being Sydney. ‘The time of conveyance to 
and from Melbourne is fixed at under fifty-five days, and the 
arrivals and departures are to be so timed as to alternate fortnightly 
with those of the existing service. It is understood that the 
competitors for the contract will be three in number, but it is most 
probable that the West India Royal Mail Company, from the 
facilities they possess for its execution, will be successful. It has 
already a fortnightly communication between Southampton and 
Aspinwall, connecting at Panama with the steamers of the Pacitic 
Company, which run regularly between that port and Valparaiso, 
calling ‘at all the intermediate ports, and between Panama 
and San Francisco, calling at Acapulco and Manzanilla; while 
between Panama and the principal ports of Central America 
there is regular communication by the steamers of the rail- 
way company, whose carriages traverse the Isthmus, from ocean to 
ocean, with the greatest punctuality, in about three hours and a half. 
The directors have undertaken to perform the service on the same 
terms as they now convey the mails for the United States Govern- 
ment, and this without any reference to the quantity of mail matter 
carried. Whether that quantity be large or small they otfer to con- 
vey it for a tixed porate payment of £20,000, which is the sum 
paid by the American Government for the transmission of their 
mails. It is to be observed that, under the existing arrangement, 
the British Post-ottice department pays the Panama Company 
22 cents per Ib. for the conveyance of the mails for the West Coast, 
which is precisely the rate paid by the United States Government 
previous to their present contract. Under the arrangement for the 
transmission of the Australian and New Zealand mails over the 
Isthmus of Panama, the mails for all parts of the West Coast, from 
Vancouver's Island and British Columbia down to Valparaiso, will 
be included, and these may, at no distant day, be as important as 
those of our possessions at the antipodes. It is not, therefore, the 
Australian colonists alone, and their correspondents in this country, 
whose interests will be served by the additional mail service via 
Panama. Our commercial relations with the whole of the Pacitic 
will be vastly benetited by it. An arrangement has been entered 
into with the Panama Railroad Company and the Pacitic Steam- 
ship Company, under which goods are now shipped at Southampton 
for all ports on that coast between Panama and Valparaiso, through 
bills of lading being issued by the Royal Mail Company. The like 
facilities are afforded in Liverpool by the steam line of Mr. Holt, 
and the line of sailing vessels for which Mr. J. Hamilton is agent, 
in respect of the Central American ports. Contracts have been 
entered into between the Panama Company and the Governments of 
Costa Rica, Salvador, and Guatemala, under which important privi- 
leges have been conceded, one being a reduction of 10 per cent. 
on the import duties leviable on merchandise carried over the 
Isthmus, and landed in the ports of those republics from the steamers 
of the company. Owing to this reduction, valuable goods can be 
shipped to the Central American ports on the West Coast from 
Europe and the United States, rid Panama, more economically, even 
at the comparatively high rates now charged, than vid Cape Horn, 
freight free. Aspinwall and Panama, being free ports, have become 
important entrepots of merchandise, and the merchants of Central 
America, and of many of the ports of South America, regularly 
resort to the latter to replenish their stocks of goods. The Suez 
route is dependent on the good will of France and Egypt. It can 
only compete with the Panama route so long as the mails can be 
conveyed through France, and without the latter postal communi- 
cation between the United Kingdom and the Australian colonies 
might be suddenly suspended, should unforeseen complications, 
arising out of the struggle now pending on the banks of the Po, 
involve us in hostilities with France. This is an important con- 
sideration, which in the present critical position of Continental 
affairs, has probably not been without influence in putting a period 
to the delay which has taken place in calling for tenders for the 
additional service. Mr. David Hoadley, president of the Panama 
Railway Company, is now in England, so that there need be no delay 
in completing the necessary governmental arrangements with that 
company, which are altogether irrespective of the tenders for the 
steam-packet portion of the proposed service.—Liverpool Albion. 








THE IRON, COAL, AND GENERAL TRADES 0 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Inon TraDE: On ‘Change at Birmingham and Wolverhampton: More 
Cheerfulness—BOarD OF TRADE Returns : Good Prospects—Pic Iron Trane: 
Continued ion—Coau Trave: Jnactive—— HARDWARE TRADES oF 
BIRMINGHAM AND WOLVERHAMPTON AND THEIR DisTRIcTs: A Shade of Im- 
provement—A Goop ExaMPLE—CoMMITTAL OF AN ENGINE Driven—Com- 
MITTAL OF A BANKSMAN FOR MANSLAUGHTER—STRATFORD-UPON-AVoN 
BRANCH OF THE GREAT WESTERN AND WOLVERAMPTON RaitwaY: Laying 
the Foundation Stone of a Bridge: Festivity. 

THERE was a better feeling at Birmingham yesterday (Thursday), 
and at Wolverhampton on Wednesday, than was the case last week. 
The improvement, however, was only in feeling, and arose mainly 
out of the continued solvency of firms that it was feared would have 
to follow Messrs. Cresswell, combined with the healthy state of the 
money market. In the actual number of orders to hand since our 
last there has been no marked improvement, at the same time there 
has not been a diminution, whilst the American advices are of a more 
favourable character than could have been expected. Agents of 
first-class houses report that orders to some extent or other may be 
looked for up to the time when the orders for the “fall” come in. 
At home, machinists and other large consumers of malleable iron 
continue to forward specitications, whilst the railways are not 
entirely out of the market. ‘There are not, however, many inquiries 
atloat. The only one that can be mentioned even with an apology 
is that of the Victorine Railway, who inquire for 2,000 tons of rail- 
way chairs, 250,000 trenails, and 125,000 keys. At the same time 
the eminently prosperous state of the commerce of the country 
generally is highly encouraging to the trade, and is pointed to by 
the leading ironmasters as showing the certainty of a marked im- 
provement at an early date, with a continued and steady flow of 
orders sutlicient to keep the majority of the firms well engaged. 
According to the Board of Trade returns, from which we take 
the annexed figures, our exports for the first four months of the 
present year have actually exceeded, by 8 per cent., those of the 
corresponding period of 1857; and we know that while the unpre- 
cedented figures then reached were the result of a ruinous intla- 
tion, those which are now exhibited represent scarcely any but 
thoroughly legitimate operations. 

From the Board of Trade returns for April, we learn that, as re- 
gards merchandise, the increased exportation to April extended to 
every article of importance except coal, earthenware, linen, yarn, 
steam engines, pig iron, and copper and yellow metal sheathing, as 
the following table shows more in detail :— 


Month ended April 30th. 














1857. 1858. 1859, 

Coalandculm .. .. .. «. «.| £287,811 £313,361 
Hardwares and cutlery .. .. .. 309,279 260,384 
Machinery—Steam engines .. .. 77,807 107,651 
oa other sorts .. «so 185,971 217,366 
Metals—Pig iron 1 46 Ow oe 217,601 143,448 
» Barandrodiron .. .. .. 297, 198,011 
oo TE. we 66 te ee i4, | 22,181 
n BOMOEP EM 1c a8 8 és 441,521 373,468 

a SE ws ms ewe 63,655 9,967 U8 

»» Wrought-iron .. .. .. « 335,92 293,616 237,629 

so WRBRE cc oe ce te ce ce 73,701 50,933 79,527 

» Unwrought copper .. ..  .. 42,731 34,579 | 61,952 


», Copper and yellow meta 





sheathing \. .. .. «.; 116,914 137,906 | 105,795 
» Other wroughtcopper .. .. 25,705 47,458 | 21,915 
cr ED ae! ae oe 6a) -we., a 12,370 | 11,197 11,293 
cP See ee 61,209 35,309 | 58,879 
» Tinunwrought.. .. .. 13,919 20,949 338,946 
a en ees ee | 134,812 | 210,651 
Plate—Plated wares, jewellery, and | 
WO és ee us ee ae 44,850 | 35,161 | 41,690 


The increase in the exports in hardware and cutlery extended to 


every country except Australia, to which exportation generally 
shows a decline, as compared with the corresponding period of last 
year. The increase was greatest, however, in respect to the Hanse 
owns, Canada, and the United States. The exports of machinery 
were much above the monthly average of the expired portion of the 
present year, and the unfavourable contrast with last year is owing, 
in great part, to the large orders executed at that period for Russia 
and Spain. In other kinds of machinery, the only falling-otf was 
in the exports to France and Holland; and to Russia and India the 
value exported was nearly doubled. ‘The diminution in the exports 
of pig iron was general, except to the United States, to which the 
increase was nearly fourfold. In the case of the only other metallic 
commodity which has fallen off, namely, copper and yellow metal 
sheathing, there was a considerable increase in the exports to 
Holland, the United States, and Brazil, but to all other countries a 
decrease, which was very great in the cases of Belgium and India. 
In tin plates the increase was general. 

The pig iron trade of Soutu Statfordshire continues to be with- 
out the slightest movement. 

Coal remains inactive. 

In Birmingham and Wolverhampton there is a little more doing 
this week than there was last; there has been a better tlow of 
letter orders from the shopkeepers, which shows that stocks are 
exceedingly low, and that absolute necessities compel them to write. 
There are very few large orders under execution in any part of the 
district. Among the hardware manufacturers, however, as also 
among the ironmasters, there is decidedly an improved feeling; with 
a contident expectation that the prosperous harvest that seems before 
us will stimulate to purchases before, aud lead to larger ones after 
the fields have been gathered. 

An example worth following has been set by the Earl Granville, 
who has allotted a tield, near the Old Furnaces, Shelton, for the use of 
those persons in his employ, or in the employ of the Shelton Bar 
Iron Company, who may wish to engage in the manly exercise of 
cricket, football, quoits, or prison-bars. No weekly subscription will 
be charged, but each man will have to pay 6d. towards the pur- 
chase of bats, balls, quoits, &c., and members of the cricket club 
will have to pay an additional 6d. in about a fortnight on account 
of the extra expenses attending this game. It has been often 
observed that colliers, forgemen, and others engaged in similar 
laborious occupations, are specially liable to temptations to intem- 
perance, and it is much to be desired that this considerate pro- 
vision on the part of Earl Granville may have the effect of neu- 
tralising those fearful temptations. 

At the Longton Police-court, Peter Newton, engine-tenter at Earl 
Granville’s colliery, Hanley, was brought up on a warrant, charged 
with neglecting his duty. Mr. Sutton appeared to support the 
complaint, and stated the facts of the case, which are brietly as 
follow :—The prisoner was employed to attend to an engine which 
was used to draw water, and he was consequently required to work 
on the Sunday. On the 8th ult. he came to his work in such a state 
of intoxication that he was utterly incapable of attending to his 
work, and probably if his condition had not been discovered in time 
the consequences would have been very serious. Fortunately he was 
noticed shortly after his arrival on the works, and as it was considered 
highly dangerous for him to be in charge of the engine, he was given 
into custody. Another engine-tenter, employed on the same colliery, 
was sent to examine the boiler which the prisoner had in charge, 
and he found it nearly empty, so that if cold water had been put in 
while the boiler was heated, a course which the prisoner would most 
likely in his drunkenness have adopted, an explosion must have 
inevitably followed. Mr. Sutton, after stating the facts of the case, 
read an insolent letter from the prisoner to Mr. S. Bourne, Earl 
Granville’s colliery agent.—Evidence proving the charge having 
been given, the prisoner was committed for two months with hard 
labour. 

At the Dudley Petty Sessions on Monday last, John Woodall, a 
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colliery banksman, was charged, on an information laid by Mr. 
Chief-superintendent Burton, with having on Saturday last negli- 
gently caused the death of Samuel Woodall, his uncle. Henry 
Bishop was the first witness examined, and he deposed that he was 
employed at what was called No. 4 pit, situated at the bottom of Old 
Buffery-lane, in the parish of Dudley, and the property of William 
Haden, Esq. Witness, with others, worked in the pit from Tuesday 
last till twelve o’clock on Saturday. They were engaged cleaning 
the shaft. The prisoner went to work on the same day and continued 
working as banksman till the accident occurred. _He was not the 
regular banksman, but performed the requisite duties in the absence 
of the latter, who had something the matter with one of his hands. 
There was a square iron plate, 6 ft. or 7 ft. from the mouth of the 
shaft, upon which is turned the wagon containing the “ bouks. 
There were two guides to it, and it was the duty of the prisoner to 
take the loaded * bouks,” or boxes, as they came from the mouth 
of the shaft, down this line of rails, and bring them back when 
empty, in order that they may be placed upon the wagon which is 
stationed upon the runner covering the mouth of the shaft. About 
half-a-yard from the above-named plate was a stop, which it was the 
duty of the prisoner to use to prevent the wagon and bouks running 
along the decline to the mouth of the shaft when the runner is not 
covering it. Witness cautioned the prisoner, and requested that he 
would be careful, when he first went to work at the particular pit in 
question, on Friday last. On the day of the accident witness left 
the pit at twelve o'clock in company with another man, and they both 
proceeded toa hovel in order to have their dinner. Just as witness was 
finishing his meal he saw the prisoner coming along very slowly with 
the bouk and wagon, and he shortly afterwards heard them fall down 
the shaft. Witness then went to the prisoner, and said, ‘* Why, 
what have you done? You have killed those two men. The 
prisoner only exclaimed “‘Good Lord!” The empty wagon and 
bouk fell down the shaft, not having been retarded in their progress 
towards it by the stop on the rails, and in their descent they knocked 
another bouk off the chain, which was descending at the time. 
Witness went down the pit and found that the deceased, who had 
been at work in the shaft, was quite dead, his bowels being ripped 
open by the force with which the wagon and bouk had fallen on 
him. Other men were at work in the pit at the time. Fortunately, 
however, no others were injured, except the son of deceased, but he 
received only very trifling injury. George Chapman deposed that 
he worked along with the last witness, and corroborated the latter 
part of his statement, also stating that immediately after the acci- 
dent he went to the rails, and found that the stop had not been put 
across them; shortly afterwards he saw the prisoner put it across 
with his foot. He assisted the last witness to bring the deceased up 
out of the pit. He never heard the prisoner complain of the stop 
being defective.—John Dunn stated that he managed the shaft in 
question. Deceased’s son, Joseph Woodall, was banksman at the pit 
in question till nine o'clock on Friday morning, when he was sent to 
work in the shaft, and the prisoner was requested to act as banks- 
man. He agreed to do so, and promised to attend to his duties, as 
he had no other work to do.—Police-constable Tyler deposed to 
apprehending the prisoner at half-past eight yesterday morning, and 
when charged the prisoner said, “1 have nothing to say. I wish it 
had been myself instead of my uncle.” This was the whole of the 
evidence brought forward, and the prisoner was fully committed for 
trial at the ensuing assizes, bail being accepted, himself in £100, and 
two sureties in £50 each. 

An affair of considerable import to the people of Stratford-upon- 
Avon, and of general interest, came off near to Stratford last 
Friday. On that day the chief stone of the bridge by which the 
Stratford branch of the Oxford, Worcester, and Wolverhampton 
Railway will cross the Avon was laid by Mr. Charles Lacy, of 
Stratford. The affair was commemorated at a luncheon partaken of 
in a marquee pitched in a meadow on the river's brink. The com- 
pany numbered nearly 100; and the weather being fine a most 
pleasant day was spent. After years of hope deferred the inhabitants 
of Stratford-upon-Avon are about to be brought into communication 
with the railway system of Great Britain. Two lines are in pro- 
gress, the one running north-east to comect the town with the 
Great Western Railway at Hatton, and the other south-west to form 
a junction with the Oxford, Worcester, and Wolverhampton 
Railway at Church Honeybourne—the branch of which we now 
write. In addition to the river Avon and the canal, by both of 
which together the people of Stratford were put into communication 
for merchandise tratlic with the iron and hardware district of the 
Midlands and also with Bristol, a company was formed in 1821 to 
make a tramway from the termination of the Stratford and 
Birmingham Canal to Moreton-in-Marsh, with a branch to 
Shipston-on-Stour, and they obtained an act for that object. 
One singular provision was introduced into this act. All steam- 
engines used by the company were to consume their own smoke ; 
this, we presume, was in anticipation of the use of the locomotive 
engine which then began to be talked about in connection both with 
tramways and common roads. An act to amend this act was obtained 
four or five years after the passing of the original measure, and in it 
the clauses giving power to make the short branch from the main 
tramway to Shipston-on-Stour were repealed, and others enacted in 
their stead, by which the course of the branch was varied. This 
second act contained a clause which illustrates the public sentiments 
of the country generally at that period in respect to railways. It was 
to the effect that whereas the railroad passes for a distance of nearly 
six miles in the neighbourhood of, and in most places quite alongside 
of the turnpike-road from Old Stratford to the top of Long Compton 
Hill, and crosses that road in two places; and whereas it must be 
inconvenient to persons travelling on and along the said turnpike- 
road, if locomotive engines were to be used on the said railroad, be 
it, therefore, enacted that no locomotive or other engine to be worked 
by the power of steam, or by any other power than that of horses or 
other cattle. shall be used by the said company, or by any other 
person whatsoever, for any purpose whatsoever, upon the said rail- 
road between Bridgetown and the spot where the said railroad 
departs from the line of the said turnpike-road and enters upon the 
fils of Newbold, in the parish of Tredington, without the previous 
consent in writing of the trustees of the said turnpike-road, to be 
given at a meeting to be called for that purpose, and of James 
Roberts West, Esq., of Alscot Park, or of the proprietor thereof for 
the time being. This clause has been the means of condemning the 
inhabitants of a wide district to the use of the slow and wearisome, 
and, all things considered, expensive mode of travelling which 
existed prior to the introduction of the present railway system. 
Ten years elapsed without the branch to Shipston being made, and 
it became necessary to get a new act for its construction. A better 
and more convenient line was then adopted. By this time Stratford 
was exceedingly well off in the means for communicating with the 
rest of the world, and matters continued in this state till 1845, when 
the Oxford, Worcester, and Wolverhampton Railway was authorised. 
The promoters of this railway, influenced by the competition for 
territory which existed at that period, made an offer for the posses- 
sion of the tramway, and the shareholders in the latter were very 
happy to sell their interest in it for the annual payment of £2,537. 
This was an evil step on the part of the young company, and could 
only be excused by the circumstances of the times. ‘The tramway 
had never paid a farthing dividend, and now the lucky possessors of 
the shares were able to reckon each as worth from £12 to £14. The 
Oxford, Worcester, and Wolverhampton Company were bound, im- 
mediately on the opening of the southern division of their line, to take 
possession of this miserable tramway, on which steam or any other 
Scientific agency was never to be used, and along which “horses or 
other cattle” must for ever do the hauling. An application was made 
for permission to use steam on the line, but the permission was most 
Urmly refused. In 1846 the second act of the Oxford, Worcester, 
and Wolverhampton Company was passed, and by this they ob- 








tained, amongst other powers, permission to make a branch rail- ! 


way from Weston-sub-Edge to Stratford-on-Avon.- The difficulties 
of the company, however, prevented the formation of the branch. 
andi 1854 the line was moditied by Parliament so that the junction 
might take place at Church Honeybourne, a point nearer than 





Weston-sub-Edge, to this city. Parliament, at the same time, 

anted an extension of time for the construction of the branch. 
Still the company were unable to spare money to make it, and the 
five years of extended time were lapsing without the company having 
attained a sufficiently good financial position to effect the work. 
Some of the leading men in Stratford, who were anxious to get a 
communication with the Great Western line on the eastern side of 
the district, as well as with the Oxford, Worcester, and Wolver- 
hampton on the western, and, moreover, doubting much the ability 
of the Oxford, Worcester, and Wolverhampton Company to give 
them a branch, got up a local company, and, under the auspices of 
the Great Western Company, obtained Parliamentary sanction for a 
branch to Hatton in 1857. In 1858 the Oxford, Worcester, and 
Wolverhampton Company obtained the concession of another three 
years’ grace for the completion of their branch. Both of these lines 
are now in progress, and will both be made. Unfortunately, 
although the opposition of the Oxford, Worcester, and Wolver- 
hampton Company to the Stratford and Hatton project resulted in 
the Parliament determining that that line should be constructed on 
the mixed gauge; and although the authorised termini of the Hatton 
line and the Oxford, Worcester, and Wolverhampton branch are 
near each other, they are both upon such different levels that another 
Act of Parliament would be necessary before a junction could be 
effected. There will be a continuous mixed gauge communication 
between Stratford and Birmingham, by way of Hatton, and a con- 
tinuous narrow gauge line in the opposite direction, as well as to 
Worcester, Malvern, &c. Except to Great Western axles there 
would be no break of gauge, and yet the through communication 
which would evidently be extremely useful at this point is cut off 
through the difference of the levels. The Oxford, Worces- 
ter, and Wolverhampton Company, although enabled to defer 
till 1861 the completion of the branch, have set to work to 
finish it out of hand, and they have so far progressed as to lead 
to the expectation that the Warwick Agricultural Show in July will 
find it open. It is about nine miles and a quarter in length, and is 
constructed for only one pair of rails, though land enough for a 
double line has been taken, to be used if the traffic should necessitate 
it. The sharpest gradient is 1 in 132. The works are com- 
paratively light. The present terminus is in a field on the south- 
eastern side of the town. The line is carried on a bank across the 


neighbouring meadows, sufliciently high to keep the rails above the | 


floods. On reaching the Avon the first work of any importance 
occurs. The river is of no great width at this point, but it is rather 


deep, and the railway crosses it at a very acute angle by means of a 
skew bridge of two arches. As might be expected, there was some 
difficulty in getting a good foundation for the structure, but by the 
liberal use of piling and concrete the requisite solidity was obtained. 
The bridge will have brick piers and two iron girders, and the open- 
ings will have each a span of 50 ft. The height from the level of 
the stream is 17 ft., sufficient to allow the usual craft to pass under 
without lowering their masts. The land arches, which are eight in 
number—four on each side of the river—are of brick, and haye each 
25 ft. span. Hence the line runs on a bank along a curious isthmus 
between the Avon and the Stour, and in about a quarter of a mile 
crosses the latter stream on a brick arch 30 ft. in span. Here the 
engineers came upon a rocky bottom. After passing Milcote 
meadows on a bank the line runs in shallow cuttings or low banks 
nearly to the junction with the main line at Church Honeybourne, 
but here a rather heavy cutting was found necessary, extending 
about half a mile in length, and about 40 ft. in depth. The excava- 
tion is principally through marl, which is so hard towards the bottom 
as to render gunpowder a useful auxiliary to the picks of the labourers. 
At the luncheon Mr. Lewis, one of the directors, presided. He 
said he was about the oldest director at the board. He had seen 
the vessel sometimes in very low water, and in a dreadfully dis- 
tressed condition, but he had now the pleasure of seeing it in 
much better sailing condition, and able to make progress; and 
with such a helmsman as Mr. Sherriff, such an engineer as Mr. 
Wilson, and such a secretary as Mr. Adcock, he had no doubt 
the ship would be successful ultimately.—Mr. Sherriff presented 
Mr. Lacey with the silver trowel with which he had laid the 
stone. It was a handsome one, and was engraved as the gift of 
the officers of the Oxford, Worcester, and Wolverhampton Rail- 
way.—Mr. Flower, an ex-director of the Oxford, Worcester, and 
Wolverhampton Railway, said, that in 1844 that celebrated man, 
George Stephenson, called upon him at Stratford concerning the 
construction of a small line to Coventry and Leamington. He 
(Mr. Flower) was most anxious to get that line extended, but 
Mr. Stephenson said he had no reason to trouble about that, for 
it would be sure to be extended, as Stratford was the natural 
link between Hull, Gloucester, Bristol, and the south-west of 
England; but George Stephenson did not live to see the mania 
and its collapse, which ruined, for the time, all idea of such a line as 
he had talked about; but there was little doubt that the prognostica- 
tions of that great man would be carried out, and that they would get 
a connecting link from the termination of the branch to Cheltenham. 
It was due to them to recognise Mr. Sherriff as the chief means of 
bringing that branch to Stratford—a branch which ere long would 
be converted into one of the main arteries of communication in 
England. He proposed the health of Mr. Sherriff. (Cheers.) Mr. 
Sherriff disclaimed the honour of having removed the chief difficul- 
ties of the Oxford, Worcester, and Wolverhampton Company, 
attributing the improved state of things to Mr. Fenton, the chairman, 
and aided by his brother directors. The branch was being con- 
structed upon a rather peculiar system, inasmuch as the company 
had not called in the assistance of a contractor to make it. If they 
had not had an engineer on whose skill, experience, and character, 
they could place the greatest reliance, to have undertaken the branch 
without a contractor would have been a very false step; but as their 











engineer was practically acquainted, not only with the working, but | 


with the construction of a line, the company took advantage of that 
fortunate combination of circumstances and set about the construc- 
tion themselves. Mr. Wilson had promised to have the branch ready 


fortnight’s grace, and say the 14th July. 
ing Mr. Wilson’s health. (Cheers.)—Mr. Wilson, after thanks, said, 
he hoped that he should have the line ready for opening by the first 
week in July, or, at all events, to have it open ready for the Warwick 
meeting. (Cheers.)—The health of Mr. Adcock, the secretary, and 
other toasts followed. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. 

NorTHeRn Topics: The Tyne Piers: The Wear Shipwrights: Tynemouth Branch 
of the Blyth and Tyne Radway: Railway to Pateley Bridge, &c.—Nonwicu 
WATERWORKS — ARCHITECTURAL ConGRess aT GREAT Grimspy: The 
Docks—AGRICULTURAL CARTS FoR AUSTRALIA — Boston—Wissecu: The 
Dams in the Neve: Railway Communication —RoratorY DRiLi-couttes— 
ProposeD Branch RatLway To CocGcresuaLL— THe Late AccwwENT aT 
THE ConsETT Works—NewcastLe CuamBer or Commence: The Export 
Coal Trade—East SUFFOLK RatLway: Opened at Last !—New Fie-curring 
Macuine—Tue Law as TO CaNaLs anv Rattways—Tue Sours Yorx- 
SHIRE CoAL TRADE AND THE Great NonTHERN RatLwaY—TRADE IN THE 
Darwen Distaict—Tue SvpMARine CasLe To THE IsLE OF Man—H.M.S. 
Lirrey—Derence or THE MERSEY—TuE Mersey Dock Boarp—LIvERPooL 
POLYTECHNIC SocieTY—Boyve.t's Traction Enoines: Zhe Lale Trial at 
Manchester—Constmrtion oF Corton: Singular Calculation—SuerrieLp 
TRaDE—REMARKABLE MEMORIAL Towen, 


THE north supplies as usual several topics of interest. Satisfactory 
oa is being made with the works at the Tyne north fpier. 

Vorkmen have been engaged in clearing away the rock from the 
landing place for steamboats, &c.—The master ship-builders of the 
Wear have intimated to the shipwrights, who demand an advanced 
wages from 4s. to 5s. per day, that in the present state of the trade 
they cannot comply with the request.—There has been a considerable 
drafting of these artizans “down south” to the Government dock- 
yards, where their labour is just now in demand.—With a view to 





commencing the formation of the Tynemouth branch of the Blyth 
and Tyne Railway, purchases of land are being made, and the line 
of rails from Hartley Pit to the Daisy House is in course of arrange- 
ment with the same object.—The directors of the North Eastern 
Railway have been authorised to proceed with a Bill for the con- 
struction of a branch from the Leeds and Thirsk Railway to Pateley 
Bridge. This proposed branch is to run through the valley of the 
Nidd, will be 11} miles in length, and the cost is estimated at £80,000. 
—The corporation of Gateshead are promoting a Bill for powers to 
construct a quay on one side of the Tyne, on the site of the large 
fire which occurred in the locality four or five years since. Arrange- 
ments are proposed to be made with the North Eastern Company 
for effecting a communication between the railway and the quay, 
and also for working traflic to and fro.—Warkworth Harbour is 
officially reported to be in excellent condition, the depth of water 
having considerably increased.— Messrs. Bolckow and Vaughan are 
erecting four patent steam-hammers at Middlesborough, in addition 
to those already at work in their extensive establishment. 

The half-yearly meeting of the Norwich Waterworks Company 
resulted in the declaration of a dividend at the rate of 3 per cent. per 
annum. It was stated that a new engine, in course of erection at 
the works at Heigham, would start in abouta fortnight. Other new 
works are also in progress and contemplation; and it was resolved 
to issue new preference shares, bearing interest at the rate of 5 per 
cent., to the extent of £12,000, 

Brief allusion was made last week to the meeting at Great Grimsby 
of the architectural societies of the counties of Lincoln and Notts. 
The following are the towns which have been visited previously, a 
summer and autumn gathering being held in each year :—1850, 
Stamford and Louth ; 1851, Ripon and Spalding: 1852, Sleaford and 
Thornton Abbey; 1853, Nottingham and Boston; 1854, Leicester 
and Retford; 1855, Peterborough and Newark; 1857, Lincoln and 
Doncaster; 1858, Horncastle and Ripon. On the present occasion 
excursions were made to churches and other objects of interest at 
Clee, Holton, Waithe, Grainsby, West and East Ravendale, Brigsley, 
Waltham, Scarthe, Thornton Abbey, Barrow Castle Hills, and Bar- 
ton-upon-Humber. On the last day of the meeting, the docks and 
hydraulic tower at Grimsby were also inspected, under the guidance 
of Mr. Adam Smith, C.E. These docks, it will remembered, were 
opened for trafticin May, 1852. The entrance tidal-basin has an area 
of 15 acres; its depth at low water spring-tides is 9 ft., at low water 
neap-tides 12) ft., at high water spring-tides 27} ft., and at high water 
neap-tides 24) ft. A convenient landing-quay of masonry is con- 
structed within and on each side of the tidal-basin, alongside which 
the largest class of steamers can lay safely at any time of the 
tide. The dock is entered from the tidal-basin by two locks, 
finished with double sets of gates, for ebb and flood tides. 
The larger lock, which was constructed (by special arrangement 
with Government) to admit the largest class of war steamers, is of 
the following dimensions:—Length between the gates, 300 ft. ; 
breadth from wall to wall, 70 ft.; depth of water on sill at low 
water spring tide, 7 ft.; ditto at neap tide 10} ft.; ditto at high 
water spring tide, 25}ft.; ditto at neap ditto, 22} ft. At half 
tide the average depth of water on the sill of this lock is 16 ft. to 
17 ft., and at three-quarter tide 20 ft. to 22ft. The smallest or 
second lock is designed for general purposes, and is in length be- 
tween the gates, 200 ft.; breadth from wall to wall, 45 ft. ; and its 
sill being 9 in. below that of the large lock, it has, at half tide, a 
depth of water of 17 ft. to 18ft.; and at three-quarter tide 21 ft. to 
22 ft. The dock has a water area of upwards of 25 acres, including 
the timber pond at its upper end, and it never contains a less quan- 
tity of pure fresh water than 25 ft. at its entrance, shoaling gra- 
dually to 20 ft. at the timber pond; the general depth is 2 ft. more. 
The supply of pure fresh water is an important feature to steamers, 
securing the full term of durability to their boilers. In case of need 
a whole fleet of war steamships could lie in the dock, and reach the 
German Ocean by half an hour's steaming. In constructing the 
works 135 acres of land have been reclaimed from the sea. Wharves 
or quays extend on both sides of the dock, upwards of 3,600 ft. in 
length. These quays are traversed by railways, extending from the 
main lines and going into the sheds and warehouses. Covered sheds 
for the protection of goods m transit are erected close to the quays, 
1,000 ft. in length and 50 ft. in breadth, affording a covered area of 
50,000 ft. A vaulted warehouse, 150 ft. square—one portion having 
two and the other one floor—has been provided for free and bonded 
goods. The 135 acres reclaimed afford ample space for the erection 
of additional warehouses, ship-building, engineering, or timber- 
yards, as required. The quays, sheds, and warehouses are provided 
with cranes worked by hydraulic machinery and other means, by 
which the most ponderous goods can be rapidly and economi- 
cally transferred from the ship to the railway wagon, or 
from the railway wagon to the steamer, or from either 
to the warehouse. The lock gates, worked by hydraulic ma- 
chinery, can be opened and raised with rapidity. A tower, 320 ft. 
high, is built between the lock gates, and serves to contain the accu- 
mulator for the hydraulic engines and cranes, and also for a light- 
house, the top being fitted with a lantern, intended for fixed lights, 
which can be seen over the Spurn Point, and at a considerable dis- 
tance out at sea. There is also a graving dock of the following 
dimensions :—Length from gates to head, 400 ft.; length on blocks, 
350 ft.; width of entrance at dock gates, 7v ft.; average depth of 
water on sill, 19 ft. 6 in.; average depth of water at the highest 
spring tides, 22 ft. It is capable of admitting the largest vessel 
afloat, with the exception perhaps of the Great Eastern. There 
has been likewise constructed a fish dock of about four acres in area; 
and about 100 fishing vessels constantly use it. The total outlay of 
the Manchester, Shetlield, and Lincolnshire Railway Company, at 
Grimsby, is about £1,000,000, The trade of the port is gradually 
extending, and there are now shipped about 120,000 tons of coal per 
annum, a large portion of which is sent to French ports. This is 
almost entirely a new trade. 

Messrs. Hayes and Son, of Stamford, have forwarded some of 
their agricultural carts to Australia. The expense of conveying a 








for opening by the 1st July, but he (Mr. Sherriff’) would give him a | ©#"t to these distant colonies is stated at no less than £18. 


He concluded by propos- | 


It being expected that the completion of railway communication 
between Nottingham and Boston will increase the shipping trade of 
that port, a new Steam-tug Company has been formed, comprising 
among its shareholders some of the leading merchants and trades- 
men of Boston, Nottingham, and Sleaford. A new tug has been 
purchased at Newcastle-on-Tyne, and arrived in the Witham a few 
days since. She is a compact well built vessel of 32-horse power and 
quite new, only three weeks having clapsed since she came off the 
stocks. 

The dispute about the dams in the Neve seems to be quietly sub- 
siding after all, a difficulty being probably experienced in raising 
funds for the litigation which was at one time threatened. At a 
recent meeting of the Wisbech Town Council, it was stated that the 
dams were nearly removed, although some of the clay in the bed of 
the river could not be taken away at present. The Wisbech Council 
has also been discussing the railway communication afforded to the 
town. Mr. Dawbarn stated at great length the difficulties which the 
merchants and tradesmen of Wisbech laboured under in consequence 
of the existing railway arrangements, and urged that communications 
should be entered into with the Great Northern, the London and 
North-Western, or the Midland Railway Company, in order to 
obtain direct communication with Peterborough. Mr. Usill said 
Wisbech was far behind other towns. Lynn and Boston had their 
harbour lines; Sutton Bridge had its railway commenced; and 
after all that Wisbech had done they had got nothing. It was high 
time they began to look about them. There were now nine or ten 
ships stopping at Sutton Bridge instead of coming up to Wisbech. 
He had been told that the line from Holbeach to Sutton Bridge, 
when made, could not be opened without the consent of the Corpo- 
ration of Wisbech.—After further discussion, a committee was ap- 
pointed to endeavour to obtain an improvement upon the existing 
railway communication. 

Reference was made last week to a rotatory drill-coulter, invented 
by Mr. Johnston, a farmer. The idge Chronicle gays :—‘ Con- 
sidering the amount of labour necessary in working ihe common 
drill-coulter, which has to be drawn through the soil without any 
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motion of its own, and the uncertainty of the safe embedding of the 
seed in unfavourable weather, an idea suddenly struck Mr. Johnston 
that a great improvement would be effected by the substitution of a 
rotatory power, and he at once formed a series of models, and ulti- 
mately decided in favour of the present invention, which is neither 
more nor less than a solid wheel, of about 18 in. in diameter, of case- 
hardened cast steel, and is a self-acting and self-cleaning coulter, 
constructed so as to penetrate the land to a depth of upwards of 6in., 
by means of a pressure lever. The working of these rotatory coulters 
forms a groove for the reception of the seed, which is supplied by 
the ordinary coulter funnel working upon the same lever, the re- 
quired number of which may be fixed to any drill now in use; 
therefore, any person wishing to avail himself of this improved im- 
jlement will not have to purchase a new drill, but the coulters only. 


The rotatory coulters, having sharp edges, will readily cut through | 
clods without displacing them, and also freely pass through pasture | 


and dunged land to the depth required. A public trial of the implement 
took place in a ploughed field upon Mr. Johnston’s farm on Thurs- 
day (yesterday weck). It was first worked over the grass road leading 
to the old churchyard, and did its work satisfactorily, cutting into 
the ground about 4 in. The next trial was upon loose soil and rye 
stubble, where the coulters at once proved their power of cutting; 
but as the land was very soft and pasty, from the late heavy rains, 
the working could not be considered a criterion of what they will do.” 

Yesterday a public meeting was to be held to consider a proposed 
branch railway from the Kelvedon Station of the Eastern Counties 
Railway (Colchester division) to Coggeshall. A confident expecta- 
tion is expressed that the project will be carried through. 

Patrick Marther, one of the sufferers by the late fearful accident 
at the Consett Ironworks, of which some particulars were given last 
week, has died from injuries received on the occasion. A coroner's 
jury have attributed his death to accidental circumstances. 

The members of the Newcastle-on-Tyne Chamber of Commerce 
seem to have taken umbrage at the doctrines recently promulgated 
by the Government in regard to the export coal trade to France, 
Austria, and Sardinia, the following resolution having been passed 
on the subject: —* That this meeting having considered the recent 

sroclamation of neutrality by her Majesty, and the recent reply of 
Tord Malmesbury to the application of Messrs. J. Nichol and Co., on 
the subject of the export of coal, and the expressed opinion of his 
lordship that coal in many cases may be rightly held to be contra- 
band of war, felt it to be their duty to protest, in the strongest pos- 
sible manner, against the opinion expressed by the Foreign Secretary, 
coa! being, in the opinion of this meeting, an article which, under no 
circumstances or pretences, can possibly be regarded as contraband of 
war; and that a memorial, giving the reasons for the opinion enter- 
tained by this meeting, be presented to the Board of Trade, praying 
that a declaration may be made by the Government of this country, 
as the greatest naval power in the world, that coal is not, and will 
not be admitted under any circumstances, to be contraband of war.” 

The commencement of the present month has witnessed the open— 
ing for tra long delay but etlected at last—of the East Sutlolk 
Railway, or rather Railways, for several limes are embraced in the 
system. The length of new railway thus opened is about seventy 
niles, and the important agricultural district of High Suffolk will 
now be brought into the charmed circle of iron roads, while 
Yarmouth and Lowestoft will be placed an hour nearer the metro- 

















polis, ‘The new line diverges 
system at Ipswich, and at Beecles again branches o!t to Lowestoft, 
while a little further on a second branch is carried from Haddiscoe 
to Yarmouth. Mr. Berkeley has been engineer, and Sir Morton 
Peto contractor. ‘The hon. baronet will also be lessee of the East 
Sullolk undertaking at 6 per cent. on the subscribed share capital, 
in addition to interest at the rate of 5 per cent. on the debentures. 
On the Eastern Union section between Woodbridge and Ipswich, 
the works, somewhat heavy, have been carried out under the super- 
Mr. Bruff, CLE. 

. Greenwood and Batley, of Leeds, have exhibited to their 
during the lust few days a patent file-cutting machine, 
recently imported from France. The tile is placed upon a self- 
adjusting bed, capable of being turned in any direction, and the 
chisel or cutting instrument is fixed in a vertical slide, actuated by 
a spring and a cam, and giving about 1,000 blows per minute. The 
machine is perfectly under the control of the workman, and occu- 
pies very little room; and it is stated that while it produces better 
files than can be made by hand labour, it will do ten or twelve times 
as much work as an ordinary skilled workman. The machine is 
already in operation in France and Belgium, and it is reported that 
it is intended to establish a joint stock company to carry out at 
Leeds the manufacture of files by the process. 

A discussion of some interest in reference to the present state of 
the law as to canals and railways, took place on Friday at a meeting 
of the Leeds Chamber of Commerce. Mr. T. Wilson said, it was 
most desirable to a commercial community that free access for 
traffic between different parts of the country should be maintained, 
and especially that it should not be interfered with by the union of 
lines of communication which ought to be in wholesome competi- 
tion with each other. By an Act of Parliament passed some years 
ago, canal companies were allowed to amalgamate with each other, 
and in consequence of the unsatisfactory wording of that act, it had 
been held that railway companies could take leases of canals, and 
become canal companies under this act. The result was that they 
had got hold of several canals, and the effect he would explain by 
giving them two instances. ‘Three railway companies had taken a 
lease of the merchandise traflic of the Leeds and Liverpool 
Canal, which empowered them to take toll, The result was 
that dyewoods were brought to Bradford from Liverpool for 
I6s. per ton, and the toll alone by canal was 15s., thus driving 
the traflic completely on to the rails. In another case four 
companies had leased the Rochdale Canal, which was about thirty 
miles in length, and they had raised the tolls from 2s. 8d. to 10s. &d., 
which had y irtually stopped the tratlic between Liverpool and Man- 
chester. ‘The question had been brought before several Governments, 
and the present Government had promised to take the matter up. 
Mr. Henley took great interest in it, and introduced a short bill, 
which was passed for one year, and precluded railway companies 
from doing this kind of thing. This bill, however, would expire 
this year, and he was therefore most anxious to draw attention to it 
in time. Mr. Buckton said he himself suffered seriously from the 
system. He could send machinery to London by sea for . 4d. per 
ton, whilst it cost him 363, 8d. to send the same machinery to Liver- 
pool. If he could have this machinery delivered in Liverpool the 
following morning he was only charged 22s, 6d., which was merely 
a trap, for whether they paid the high charge or the low one, the 
goods went by the same train, only the latter were shunted and kept 
until the following morning. Mr. J. Wilson said his firm used to 
receive raw material from towns on the Leeds and Liverpool Canal, 
but the tolls had been so increased that they were compelled to give 
up the tratlic. A unanimous feeling appeared to prevail on the 
subject. 

In the course of last week a deputation of the coal masters of the 
South Yorkshire district had an interview with the directors of the 
Great Northern Railway Company to urge upon them the ex- 
pediency of establishing free-trade in coal over that railway, as a 
remedy for the unsatisfactory state of the coal trade of the district. 
The directors assured the deputation that the matter should have 
their best consideration, and that they were most anxious to adopt 
the means best titted to augment the trade. 

Notwithstanding the depressing intluence of continental war, 
manufacturing industry is reported to be brisk and active in the 
Darwen district. A large structure is being erected by Mr. John 
Walmsley, at Holmes Mill, which is calculated for 20,000 spindles, 
with the necessary preparation. A wearing shed for 250 looms is 
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being erected by Mr. John Leach, on Bank Top. One is being com- 
pleted by Messrs. John Gregson and Co. to hold 300 looms. Messrs. 


Graham and Green are roofing an enlargement for 209 looms adjoin- 
ing the Woodside Mill, whilst the sheds already completed are 
being tilled with looms. The ironfounders of this district are also 


busily engaged. 


from the existing Eastern Counties | 


It is expected that the submarine cable to the Isle of Man will be 
submerged in the course of the present month. 

H. M. S. Liffey has arrived in the Mersey apparently much to the 
satisfaction of the people of Liverpool. The Liffey is under the 
command of Captain Preedy, formerly of the Agamemnon, one of 
the vessels engaged in laying the Atlantic cable; and her object, in 
visiting Liverpool, is to recruit seamen forthe navy. The Liffey 
has a two-bladed screw, and is fitted with a pair of direct action 
engines, of 600-horse power, which are supplied with steam by four 
tubular boilers, each having five furnaces. The whole is placed 6 ft. 
below the water-line, and is protected from damage by shot or shell 

| by coal-bunkers placed on each side. She carries coals sufficient for 
six or seven days’ steaming at full speed, and her progress, in calms, 
| is said to be about eleven knots per hour. Her length is 269 ft. over 
all, 51 breadth of beam, and 2,750 tons burthen. 
| ‘The question of national defences seems to have absorbed attention 
| to the exclusion of scores of other topics. At a meeting held at 
Liverpool last week Captain Schomberg, emigration agent at that 
| port—who has just been appointed to the command of the screw 
line-of-battle ship Aboukir, 9) guns —said the Mersey shores might 
be put in a very excellent state of defence at small expense. The 
line of dock walls might be made to mount any quantity of cannon 
for the defence of the docks, and breastworks could also easily be 
thrown up. The landing-stages might be made most formidable 





batteries, and nearly every pierhead might mount guns. The 
Cheshire side of the river offered the same facilities. Masked 


batteries thrown up, with Armstrong’s gun, would rake the whole 


river. A ship might get in, but would never get out; that was quite 
certain. As to gunboats, there were some thirty large steamers in 


the river, which, he was informed by a competent surveyor, were fit 
to mount cannon, if required. Those steamers which could not 
carry guns could carry rocket tubes; and the lighters might be 
turned into mortar vessels. He, therefore, did not think we were in 
that defenceless state many people believed. After such grim 
adumbrations, the gallant captain’s concluding scrap of comfort 
cannot be regarded as otherwise than highly satisfactory. 

The Mersey Dock Board have accepted the tender of Messrs. 
George Thompson and Co. to make the excavations necessary in the 
formation of the branch docks at the south end and east side of the 
Huskisson Dock, the two docks for the inland carrying trade, and 
the completion of the half-tide basin north of the Canada Dock. 
The erection of a block of dwellings for dock gatemen on the west 
side of the Sandon graving dock, at a cost of £5,0U0, is under con- 
sideration. 

At the last meeting of the Liverpool Polytechnic Society, Mr. C. 
F. Salt, the secretary, read a paper upon an invention patented by 
Mr. George Josiah Mackelean, for docking or repairing ships at home 
or abroad. Ile explained that the lift was formed by a number of 
pontoons constructed of plate iron, air and water tight, such as were 
under the platforms of landing-stages, of such a size as might be 
necessary for obtaining the requisite buoyancy. Mr. T. R. Arnott 
regarded the invention as similar in principle to that of the Victoria 
Ilydraulic Docks, London, which had proved an immense accommo- 
dation to shipping, two large ships having been passed over the 
pontoons and examined within three hours without a strain. He hoped 
it would soon be made applicable elsewhere.—Mr. D. A. Woodward, 
of Baltimore, U.S., exhibited a number of large photographic prints, 
obtained by means of an arrangement for correcting spherical aber- 
ration, so as toobtain expansion without distortion.—Mr. Arnott, in 
referring to Rowan’s marine boiler engines, remarked that the in. 
vention was creditable to the ingenuity of the Clyde engineers, and 
at length promised to revive the progress and prospects of our mer- 
cantile steam marine, which was held in check by the cost of fuel, 
and consequent displacement of cargo at much sacrifice, especially 
on long voyages. With these improved boilers, economising fuel- 
heat, and the engine working up the entire steam by the combined 
action of high and low-pressure cylinders, the screw steamer, Thetis, 
of 580 tons, had made three fast voyages to the Clyde on a con- 
sumption of about three tons of coal per twenty-four hours. This 
was in addition to the saving of hands. So compact was the boiler 
and steam chest, that one of 100-horse power stood in a space 9 ft. 











square, 
Mt is understood that Mr. Charles Burrell, of the St. Nicholas 
Works, ‘Thetford, Norfolk, has been entrusted with a further order 
from Government for one of Boydell’s traction engines, to be sent to 
India. A gentleman connected with the Brazils has also ordered 
one, which is to be supplied by Messrs. E. T. Bellhouse and Co., 
Eagle Foundry, Manchester. The Messenger, in describing a recent 
trial of one of these engines near Manchester, says :—*“ ‘The wagons 
belonging to the train were constructed by Messrs. Crosskill, and are 
somewhat novel in their arrangement. The connecting pin of the 
front and hind wheels does not pass through the front axle, as in 
the ordinary way, but about one-third of the length of the body in 
the rear of it, so that all the front carriage turns under the body. 
When the wagons are coupled, all the wheels are equi-distant 
between every coupling, which secures the following of every 
wheel in the exact track of its preceder. The steerer of the engine 
has only to secure room for his ‘steam horse,’ and the whole of the 
train, however long, will follow as a matter of course. A powerful 
railway brake is attached to the rear wagon, which gives the con- 
ductor entire control over the train. To keep the wagons in perfect 
line on the road, a pin passes from the front of the body into the 
fore-carriage, which is raised by a small lever when it is necessary 
to turn a corner, one man only being required to the whole train. 
We were informed that the Messrs. Crosskill were building another 
train for the same party in Venezuela, to whom this engine belongs, 
but of a still more singular construction, having the endless railway 
| attached to all the wheels, so that the train will be able to pass over 
| Soft, and sandy roads with comparative ease, where ordinary wheels 
| would sink up to the axles.” 
| An interesting calculation is published in the Manchester Guardian 
| 
| 











of the average weekly consumption of cotton in Europe for the last 
six years. 
embodied in the following 


the calculation, which is by a Liverpool gentleman, is 
table :— 


















1854. 1855. 1856, 186 1853. 
ED in. ee en ee xe OS 8,500 9,231 8,é 9,442 
Belglum 1. 2s 2 oe oe 1,346 1,211 1 1,019 
| Ps oo sc «0 oe vo Ee 1,653 1,711 l 1, 
; Germany .. «e «+ «- +» 2,769 3,931 4, 5,096 
PEE oo cc te ss oc wo BOR. O08 1,55 
| Genoa and Naples .. .. e- 930 807 
Spain .. .. eo ee 1,634 783 2,192 
Russia and Norway 4,000 57 «2,404 
| On the Continent .. .. .. 23093 2 23,605 20,055 
Great Britain .. .. .. .. 36,613 37,829 40,403 41,957 
ee - 59,706 60,269 64,008 71,042 63,530 69,701 


| 

| ‘The last report made with regard to the trade of Sheffield is not 
so hopeful. The American business has been tolerably brisk, but the 
London trade is spoken of as extremely tlat. The steel wire mills 
are still fully employed. The pen and pocket blade grinders are 
calling a meeting to consider the depressed state of their trade, and 

| the means of improving their rate of remuneration. 
As regards building matters, it may be interesting to note the com- 
pletion of an octagon tower erected by the Rey. Edward Bull, of Pent- 
~ Essex, to the memory of his parents in the grounds at the rear 
of the rectory. The tower, which is 90 ft. high, is in the Tudor 
style of architecture. It is constructed of red bricks and black 
headers, with ornamental white dressing and quoins. String courses 
of white moulded bricks are introduced with a pleasing effect. 
e cap, which is of handsome design, is formed of white 
moulded bricks, variegated with black, and surmounted by a Cavn 
stone embattlement, having a lead flat and seats at the top, flag- 
staff, &e. The tower is ascended by a spiral oak staircase of 114 
steps, well lighted by windows placed at intervals in the thick walls. 
Over the entrance door is a tablet of Portland stone, bearing the 
following inscription :—‘“ Erected to the memory of his honoured 
parents, the Rev. John Bull, M.A., and Margaret, his wife on a spot 
| they loved so well, by Edward Bull, M.A., 1859. ‘Pietas erga 











| 


Parentes prima est omnium virtutum.’” Over this tablet are the 
family arms, cut in Caen stone by Mr. Walter Sillitoe, of Sudbury. 
The building was executed by Mr. Samuel Webb, of Sudbury, under 
the architectural superintendence of Mr. John Johnson, of Bury 
St. Edmunds. , 





SCOTCH PIG IRON REPORT. 
No. 1 Gartsherrie .. ., 5ls. 0d. f.0.b. Glasgow. 


om GMB. .. .. 483.90. ,, do. 

a i ac es do, 

M. Nos. Do. co oo 488.900. ,, do. 
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3-5ths No. !and) Cash prompt .. .. 48s. 6d. per ton. 
one mo., open, .. .«. 483.9d. do, 
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MANUFACTURED IRON. 
8 Os. less 3 per cent. 

£7 Ss. less 4 per cent. 

£8 to £8 10s. 

£7 5s. Od. per ton. 

£5 5s, per ton. 

£4 0s. Od. per ton. NETT CASH. 

: Guaseow, Ist June, 1859. 
We have to note an improvement in our pig iron market this last week — 

apparently in sympathy with the stock and share markets, as there is no 


Bars, Govan .. ., 

» Common... 
Plates and sheets .. .. .. 
Rails ~~ ae de ee 
Pipes ese os. oF os 
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increased demaud for shipping iron. Mixed Nos. warrants declined to 47s 
last Friday, when a reaction set in, and to-day 48s, 3d. eash was realised— 
closing buyers. : 

The exports last week were 11 
week of last year. 


»451 tons against 15,451 tons corresponding 


Suaw anpd Tuomson, Metal Brokers, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 

















































sizes are charged for at the rates agreed by the trade, Brokerage 
is not charged for buying except on Foreign Tin, 
Dis. 
£4.d, p.ct. 2 8. d, Dis 
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in London .......++ 700 8 assortments. ... ..++ perm 13 0 Ua 
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= » - oo S00 To arrive .. 00, 
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= ail Rod,sq.7 » 220 « COPPER, 1 
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foe 268 «. to & O09. 
Nail Rod, Square..} » 9 OV , + prt _ 
IRON, Rails,in Wales, cash »» 6 00 new _- 
» Smonths», 6 50 ,, 2215 Oy 
in Staffordshire», 7 00 |, 2210 0,, 
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a age <1 ee Fe 
Pig No. 1, in Clyde 2 86 | ib Block, nom... ,, 129 0 O,, 
3-Sths No.1 & 2 2 7¢ } Bar o wg ae ts, 
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(all Mine}, at the sl0 0, 1 
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Rais : But few transactions reported during the week ; nearest price £6 
f.o.b, at the Welsh ports. 

Scotcu Pie Ikon continues depressed. There has been a very limited 
amount of business done since our last report, and warrants have touched 
at 47s. 3d. per ton. The market now closes firmer, and the present quota- 
tions are 48s. to 48s. 3d. cash, and about 49s. three months open G.M.B. 
f.o.b, at Glasgow. The shipments were 13,755 tons against 11,260 tons the 
corresponding week Jast year. 

SPELTER is firm at £19 ds. on the spot, and £19 per ton to arrive. 

Correr in moderate request. 

Tin: English steady at present rates; Banca is quoted at £134, and fine 
Straits £131 to £131 10s, The stock here of Banca is very small. 

Tin PLATES are without change. 
MOATE and CO., Brokers, 

65, Old Broad-street, London. 
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June 1, 1859. 
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St.John,whitespruceld 0 16 
Mr. Mecur on Town SEWAGE APPLIED BY SteAM Power.—I 
have so often enlarged upon the vital importance to this country of 
sewage irrigation from our towns, that I will only say to my brother 
farmers—Consider the value of a daily folding on the land of twenty- 
eight millions of well-fed human beings (or sheep), and add to this 
all the animal deposits in our towns, and various other waste pro- 
ducts, and you may then fairly estimate how much you lose by per- 
mitting these treasures to flow away to the sea. Let it be “ willed 
by agriculture, and the engineering difficulties will vanish. Thirteen 
fourteenths of the excrement of human beings and animals are the 
urine; so that it is in a condition to flow away, even without the 
addition of water. Watford, Rugby, and other towns, will bear 
witness to the facility with which this operation may be effected, 
but it must be done by steam-power; and that is why I mention it 
in this paper. ‘The question will very soon force itself to a solution. 
That solution must inevitably be a filtration through an agricultural 
soil, from which the nastiness of our towns and cities will re-appear 
in the more acceptable form of food for their inhabitants. The great 
privy question must be talked about and dealt with, in spite of our 
delicate sensibility. The question of the application of the sewage 
of our towns to agricultural fertilisation is one that is gradually 
forcing itself upon public attention, and is dependent on the use of 
steam. The very fact of a large water supply to our towns will 











‘compel its application to the soil, or your rivers will become sewers. 


There are no cesspools now from which it may be taken in carts to 
the land. The Board of Health at Croydon are in a complete fix m 
Chancery on this question. The anglers on the pellucid river 
Wandle will not receive it, and the landowners are bringing their 
action because they will not have their land fertilised by it, however 
agreeable and protitable it may be to the tenants. Where, then, is 
it to go? When I stood over the tanks at Croydon, into which 
flowed the nastiness of 28,000 people, and reflected on that estuary 
which is to pour into the Thames, at one point, the abominations ot 
2,800,000 living beings, besides that of tens of thousands of animais, 
I almost trembled for the result. Take this Croydon affair as an 
example of the facility and cheapness with which irrigation may be 
effected by steam power. A single engine consuming hfteen shillings- 
worth of coals every twenty-four hours, raises one million gallons 
of water, and then forces it through a 12 in. pipe toa tank a mile 
distant, and 150 ft. above the engine. Now it is quite clear that 
about the same power and the same size pipe wou d re-distribute 
subterraneously to certain hydrants on the fields the said quantity 
of water when enriched with all the good things of C roydon. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
Weekly Evening Meeting, Friday, April 8, 1859. 
Sir Henry Hoiwann, Bart., M.D., F.R.S., in the Chair. 
ON THE CHRONOMETRY OF LIFE. 
By James Pacer, Esq., F R.S. 


Tue design of the discourse was to illustrate the law that the pro- 
cesses of organic life are regulated with a regard to time, as exact 
as that which is observed by them in respect of size and weight and 
quantity of material employed in them; and to show that such an 
observance of time is characteristic of life, depending essentially on 
properties inherent to the living bodies themselves, and not on con- 
ditions external to them. 

Laws indicating the limitation of the organic formative processes, 
in respect of quantity, are evident in the facts that, in the ordinary 
conditions in which each living being is found, it and all its parts 
have appropriate size and weight and mutual proportion. These 
may, indeed, be moditied by the variations of external conditions, 
or by events that are of the nature of accidents : 
possible variations is, in nearly all cases, comparatively narrow; 
and the boundaries are soon reached, in which changes of external 
conditions become incompatible with life. 

An instance of a corresponding limitation of the organic processes 
in regard to time might be noted in the natural duration of each 
creature's life. It is, indeed, not possible to assign any exact number 
of hours, days, or years, as the constant limit of life in any species ; 
but it is enough to prove a law of time, as limiting the total 
duration of the organic processes in each, when we see that, in man, 
and in other species, the length of life, when not diminished by 
disease or violence, is as fixed as the natural weight or stature is, 
and that the term of life is marked by changes whose source is 
inherent in the living body. Watching these changes in the senile 
degenerations of the human body, it is evident that life does not 
cease, naturally, because of any change in the external conditions 
of living; and that the body is not, with advancing years, gradually 
worn out, as if there were a gradual consumption of a store of 
material or of force; but that, as, at a set time, the development of 
the body ceases and growth goes on, and then growth ceases and 
the body is only maintained in its perfection, so, after a time of such 
maintenance, the method of the formative processes in the body 
changes, it slowly degenerates, and through degeneracy dies. And 
all these stages are, alike, natural, constant, timely; all, too, are 
together, characteristic of life; there is no such succession of events 
to be traced in any form of dead matter. 

Observance of time may, again, be noted in the formative pro- 
cesses concerned in any of the organs whose changes mark the 
divisions of a life into its chief periods; e n the teeth. Considering 
merely the conditions in which the teeth of the first set are placed 
before they project from the gums, there appears no reason why one 
should be cut before the other, or why they should not all grow 
with equal speed. Yet while they all grow alike in regard of 
structure and composition, they have very different rules in regard 
to the time-rate of their formation. And a yet more marked instance 
of time-regulation is in the contrast the teeth of the first set 
with those of the second. In all essential characters, except those 
of strength and size, the two sets are much alike; vet there is the 
widest ditlerence in the rates at which they are formed, and in their 
duration, The second teeth require as many years for their formation 
as the first require months; the first live but a few years, the second 
should live as long as the rest of the body, and sometimes do so. 
Now there appears nothing to which, as to an eflicient cause, this 
ditlerence can be referred. Its utility and tinal cause can be 
discerned; but, as to that which verily determines the rates of 
growth, and the durations of the teeth, it can only be referred to a 
First Cause; or it may be said, as of other things subordinate to a 
First Cause, that it depends on some of those properties which each 
living being inherits from its parents, and through which it results 
that, in respect of time, as well as of method and quantity, the 
formative processes in the offspring are a repetition of those of the 
parent. 

The observation of the development and changes of the teeth 
affords, moreover, an excellent instance of the punctuality with 
which time-work is regulated in the organic processes, and of the 
manner in which several ditferent, and really independent, processes, 
being set to the same time-rate, are made to co-operate to the end of 
utility in the economy. This is evident in the coincidence of the 
development of 
those of the tirst; and in the coincident growth of the jaw, and all 
its muscles and other apparatus for mastication. In all of these 
(and the same might be said of any other system of organs in any 
species) the formation of every part is achieved with an admeasure- 
ment of time as precise, and as perfectly designed, as that of its 
, or size, or structure. 
xamples of organic process, adjusted to be complete in 
definite periods of time, the germination of seeds and the hatching 
of eggs could be cited. In plants, and in cold-blooded animals, the 
time varies according to temperature, yet not without evidence of a 
proper time-rate; but among birds, each species has its own time for 
incubation, as fixed as its other specific characters. In other words, 
the development of the structures of an egg into those of a young 
bird, appropriately fitted for life in the open air, is timed to a certair 
rate of progress; so much work is to be done in so many days 
neither more nor less; and on each day its appropriate and spe 
portion of the work. And it is evident that the time occupied in 
the process is determined by the inherent properties of the egg 
itself. For if the eggs of any number of species be exposed to the 
same heat and other conditions, in a hatching machine, then, as 
surely as the bird produced from each will be like its parents, so 
surely will it be hatched in the same time as its parents were; in 
other words, the observance of a specitic time-rate in the process of 
development is as exact as that of any other specitic character. 

With this observance of time in the development of the young 
might be noticed that which commonly, coincident in the 
parent. Not to cite the example of all the mammalia, that of 
pigeons might be taken, in which, during the incubation of their 
eggs, the crops of the parents are remarkably developed, so that 
they may be fitted for the secretion of a fluid destined to make the 
food of their young offspring more suited for their sustenance. The 
correspondence of these time-rates, observed, at once, in the develop- 
ment of the young pigeons, and in that of the crops of the parents, 
demonstrates in both a provision for chronometry in their organic 
processes, as clearly as the faces of two clocks, constantly keeping 
time together, would prove that they both have some apparatus for 
chronometry within. 

Further, the provisions made by parents for their future young 
afford evidence of the time-regulation of organic processes, in so far as 
those provisions seem to indicate a reckoning of the time necessary 
for their completion. For example, certain turtles lay their eggs in 
hollows made in the sand, leave them there to be hatched, and at 
the time of hatching return to them for the sake of their young. It 
might be asked, how can these creatures, and many others in similar 
cases, reckon the passage of time? Most probably, they do not 
reckon it at all; but just as the timely attained fitness of their 
organisation for preparing and filling their nests impelled them to 
those acts, so some time-regulated organic processes, taking place in 
them after the laying of their eggs, bring about at length a new 
condition, of which a dim consciousness becomes an impulse to them 
to return to their nests. Such an explanation would involve little 
guess-work ; for changed organisation is manifestly often the source 
of impulse to instinctive actions, and the parental organisation does 
commonly change at a rate commensurate with that of the develop- 
ment of the offspring. And a similar reference to chronometric 
Processes in the body might explain many, though probably not all, 
other instances in which arte seem to have a power of reckoning 
the passage of time. 

The phenomena of disease, especially in fevers, agues, the conse- 
quences of injuries, and many cutaneous eruptions, would afford 
abundant instances of the observance of time in the organic 
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processes. The vaccine disease might be generally watched 
as an illustration, being characterised by a vesicle at each 
place of insertion of the virus, which vegiele begins to appear 
on the third day, and on the following days passes through 
changes which are as exactly regulated im time as they are 
in visible characters. The changes in vesicle are, more- 
over, indicative of a coincident succession of events, in, or pro- 
duced by, the virus inserted, which in the blood of the vaccinated 
person increases, and, incorporating itself in the vesicle, reaches its 
highest development and greatest inoculating power on the eighth 
day, and then degenerates. 

The vaccine might, in most essential points, be regarded as a type 
of morbid poisons, i.e. of such as are the products of disease. 
Whether inserted in the blood by inoculation, or bred therein, they 
commonly occupy definite periods of time in their development, and 
increase, and decline; as with a life which is echronometric in all its 
phases and in its total length. 

The instances of morbid poisons would supply examples of organic 
processes timed to various numbers of days; and many that are 
completed in a day, or in given portions of a day, are traceable 
in the events of sleep and waking in animals (and, perhaps, also in 
plants), in the daily variations of the pulse, and of breathing, 
the returns of hunger and thirst, the regulated times of the digestive 
functions, &c. In man, indeed, consciowdgness and will are 
concerned in some of these functions, they may seem to 
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lack that regularity which belongs to merely organic pro- 
cesses; but, if studied generally, and in ether species as well 





as man, they all tell of such processes accomplished with regular 
measurement of time, and not determined by the external 
events or conditions of the day or night, *Thus, for sleep and 
waking, and the times of hunger and thirst, man’s independence in 
regard to day and night, or it and darkness, and the habits of 
ditierent species whose times of activity are, severally, in the early 
or later day, in twilight or at night, may prove that the earth's 
diurnal changes are not the causes of these diurnal peculiarities of 
animal life. ‘The very cause of sleep, and of that which is yet more 
mysterious, waking, may be unknown; but they are evidently con- 
nected and correlated ‘with those alternating conditions of the 
structures, of which men, and probably all animals that sleep and 
wake, are conscious in the sensations of fatigue and of refreshment. 
The ordinary activities of one portion of the twenty-four hours, the 
activities, especially, of the muscles and nervous centres and the 
senses, produce an amount of structural or chemical change which is 
exactly repaired in rest during sleep. In other words, the organic 
processes for the repair of structures chan, (as all structures are) 
by exercise, are adjusied to such a rate, that, in general, and on an 
average, in the time of sleep, they may completely restore the parts 
that are impaired in the activity of waking time. And so, of that 
replacement of substances in the several struetures and in the blood, 
which is the purpose of feeding; the processes of digestion and of 
the several stages of assimilation are so timed, as to accord exactly 
with the times of daily taking food. 

The most minute observances of time in organic processes 
might be noted in organs that have rhythmic motions, as in hearts 
and breathing muscles, cili#, the vacuoles of certain zoospores, 
as Volvox and Gonium. In the Croonian Lecture at the Royal 
Society, in 1857, the speaker had endeavoured to prove that these 
and other rhythmic movements in plants, as well as animals, are due 
to corresponding time-regulated nutrition. He had expressed his 
belief that “rythmiec motion is an issue of ryt. mic nutrition, ée., of 
a method of nutrition, in which the acting | arts are, at certain 
periods, raised, with time-regulated progress, to a state of instability 
of composition, from which they then decline, and in their decline 
may change their shape and move with a definite velocity, or (as 
nervous centres) may discharge nerve-force.” And this would be 
still maintained; but whether it were true or not, the rythmical 
nutrition of rythmically acting muscles would be certain. If not a 
cause, it must bea consequence of such acting; for it is inconceivable 
that the heart (for example) or the diaphragm, or any other 
rhythmic muscle, should be free from waste or impairment in its 
action, or from the necessity of being renovated in its rest. Difler- 
ence of mode of action could not determine a diflerence in the imme- 
diate effect of action. With long exerdise, muscles become so 
changed that their changed state can be felt in the sensation of 
weariness, and proved by chemical analysis. But the change thus 
proved is only the accumulation of the changes wrought in many 
muscular actions, each of which has contributed a share to the whole 
amount, just as each revolution of a wheel contributes to the final 
wearing out. Similarly, every action of the heart, or of the breath- 
ing muscles, is attended with change or impairment of composition ; 
but the impairment is repaired in the next following period of rest 
or relaxation. In other words, the alternating actions in shortening, 
and rests in lengthening, of the muscular fibres are correlative and 
synchronous with their alternating impairments and repairs of com- 
position. ‘The chronometry of such organic processes seems perfect ; 
nutrition is in them divided, as it were, into units; and for each unit, 
there might be reckoned a unit of time. 

Two results of this constant maintenance of rythmic muscles are 
remarkable—namely, the enormous power they are capable of exert- 
ing, and their freedom from fatigue when only naturally acting. 
The latter result is proved to depend on the constant maintenance 
of the muscles, in their timely intervals of rest, by the weariness 
which is produced in the same muscles when they act otherwise 
than rythmically, as in the muscles of respiration when employed in 
any voluntary movements, or in coughing, or other violent respira- 
tory acts. 

The instances adduced thus far might supply examples of organic 
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processes adjusted to periods of time varying from the length of 


human life to less than a second. They were all examples of large 
classes of facts, from which might be filled up the instances of ob- 


servance of other and very diverse periods of time; and in all of 


them the time-rate is essentially determined, not by external con- 
ditions (though these may, in some measure, modify it), but by the 
inherent properties of the organic bodies themselves. 

In another large group of instances—those, namely, in which 
vital processes are completed, or attain some climax, in a year or in 
a set portion or season of a year, an independence of external con- 
ditions appears less evident. The higher organisms, chiefly by 
reason of their having in themselves the power of generating heat, 
may manifest their own time-laws with comparatively little disturb- 
ance from without. But in the vegetable world, and in the lower 
animals, the organic processes are, for the most part, suspended 
during part of the year, for want, chiefly, of the heat which is a 
necessary condition of their activity, and the variations of which, 
for the rest of the year, very greatly affect their rate. Yet even in 
these there appear sufficient indications that the times in which the 
processes of organic life are accomplished depend, essentially, on the 
specific properties of the several organisms themselves. 

Thus, under the same external conditions, each species observes a 
proper rate of its own. All the plants, for example, of a given 
locality are subject to the same temperature, and other seasonal con- 
ditions; but their rates of living, like those of various eggs placed 
in the same heat, are different; each reaches the chief events of its 
life at a certain period of the year. Variations of the seasons may 
affect all of them; but their method of succession is not thereby 
changed; they observe the same proportions in the times severally 
required for their organic processes ; and this unaltering proportion 
indicates a time-rate specific for each, though equally variable in all. 

Moreover, among plants there are numerous examples of varieties, 
which differ from the general characters of their species only, or 
chiefly, in regard to the times at which their vital processes are 
accomplished. Such are the variations that are known as “late” 
and “early” among flowers or fruits; of which some may be propa- 
gated by seeds. [Specimens were shown from two horse-chesnuts 
growing opposite to one another by the great gate of the Kew 
Gardens, of which one is, every year, three weeks earlier than the 
other in all the processes of its life; and of varieties of Erythronium 
Dens Canis, from the same gardens, the plants of which, growing 
side by side in the same bed, always present a similar difference in 
the'r times of flowering, &c., though in all other respects alike,] It 














would be ditlicult to imagine a variety thus marked only by a 
peculiarity in rate of living, if temperature, or the influence of the 
seasons, alone determined the rate of life in the species. The simplest 
explanation seemed io be that, as there may be varieties in size and 
number of organs, and almost all the other properties of a species, 
which together make up its specilic character, so there may be also 
varieties in regard to that time-rate of the processes of organic life 
which, even by this variability, is indicated as essentially dependent 
on the properties of the organism itself. 

Again, there are some species in which there seems to exist a 
singular independence of external conditions. Instances of this are 
found in the Eriogaster lanestris, and the other moths mentioned by 
Kirby and Spence. If pupa, formed in June or July, be “selected 
of the same size, and exposed to the same temperature, the greater 
number of them will disclose the perfect insect in the February fol- 
lowing; some not till the February of the year ensuing, and the 


remainder not before the same month in the third year.” (Vol. iii, 
The design of so singular an arrangement is, as they 











p. 264). 
observe, to secure that insects, coming into active life in February or 
March, may not be utterly exterminated by the ungenial weather of 
a single season, or of two such seasons in succession: but the very 
cause of the differences among the pupa, in their relations to the 
same external conditions, must be in their own properties. 

A somewhat similar instance ef apparent complete likeness 
among seeds in all respects except that of time, is in those of a 
Begonia, which, if taken from the same pod, and all planted together, 
and all kept in the same conditions, will germinate, some in a day, 
some at the end of a year, and some at various intermediate times. 

To these indications of self-dependent time-rates in the lower 
organisms, might be added all the facts of another class, which show 
punctuality in the adjustment of several distinct processes. Scarcely 
an event of life could be watched which would not show it. 

[ the instance by which it was illustrated was that of a Saxifraga, 
whose stamens, like those of Parnassia, arrive at their very maturity, 
not altogether, but in pairs, and in pairs bent upon the pistil, each 
pair rising again before another pair bends down. | 

And, lastly, the intluence of temperature on the rate of the forma- 
tive processes in the lower organisms is scarcely, or not always, 











the latter intiuence, as that of “early” and “late” seasons does the 
the others exuberant; here nutriment modities the quantity of 
size or quantity of growth is a characteristic of each species, and an 
but the standard or medium of both, as well as the limits of variation 
Whatever evidence these and the like facts might supply, that 
properties of each ory anism, similar evidence might be adduced for 
rate, as well as all the other measures of life; and the less intluence, 
organic processes have a tendency to observe certain times of the 
December ; the black swan sometimes breeds in November as well as 
birds, also, it has been observed that when they are kept in contine- 
the return of the season for their migration, 
corresponds with that of the seasons, but is essentially independent, 
vital changes are set to the same rules of time as changes of the 
indeed correspond, but only as concentric circles do, which are drawn 
But, however this might be, all the instances of time-regulation 
observance 
nic processes is as exact and as universal as that of any other 
that the several phenomena commonly studied as the periodicities of 


greater than that of nutriment and other external conditions, is on 
their quantity. The occurrence of “ good” and “ bad” seasons indicates 
former. Plants of the same species growing, some in an arid, 
others in a rich soil, differ exceedingly in Size ; the one are stunted, 
formation as, in other instances, varieties of heat will modity its 
rate. But this being so, it may be held that as a certain average 
issue of its very nature, so is a certain average time or rate of growth, 
Quantity and rate may alike be varied by external circumstances, 
compatible with life, are determined by the natural and inherent 
properties of the species. 
in connection with the seasons, the time-rates of the organic processes 
in the lower organisms are essentially dependent on the inherent 
the case of the higher, and especially the warm-blooded animals, In 
these the varicties of seasons have less intluence in modifying the 
the higher the species, or the degree of development of the in- 
dividual. Moreover, there are in birds some instances in which 
year even when the seasons are changed, Thus among those brought 
from Australia to this country, some of the parakeeis breed here in 
in May; the New Holland Cereopsis-goose has bred at the Zoological 
Gardens every February for tive or six years.* Among migratory 
ment, and removed from all the circumstances that might be supposed 
to induce or necessitate their journeys, they yet become restless at 
In these and the like facts there appear indications of a chro- 
nometry in the organic processes of warm-blooded animals, which 
And, if it be so, these might jurm a group of facts, in addition to 
those of the diurnal variations of the organic processes, in which 
surface of the earth, yet have their own proper laws ; and concerning 
which it might be said, that the cycles of life, and of the earth, do 
round one centre, but are not connected, except in design and mutual 
litness. 
cited in the discourse (all being examples of large groups of facts), 
would seem sutlicient to prove, that the of time in 
measure; that each species has a certain time-rate for the processes 
of its life, variable, but not determined by external conditions; and 
organic life, are only prominent instances of the law which it was 
the object of the discourse to illustrate. 


Weekly Evening Meeting, Friday, April 15, 1859, 
Sir Ropericx I. Murcutson, D.C.L., F.R.S., Vice-President, in 
the Chair. 

ON THE CONSOLIDATION OF LAVA ON STEEP SLOPES, AND 
ON THE ORIGIN OF THE CONICAL FORM OF VOLCANOES, 
By Sir Cuarves Lyew., M.A., D.C.L., PRS. 

DurinG two recent excursions made in the autumns of 1857 and 
1858 to Mount Etna, Sir C. Lyell had an opportunity of examining 
sections of lava currents of known date, which had descended steep 
slopes, and had consolidated thereon in tabular and stony masses, 
the inclination of which sometimes exceeded 30 deg. This fact has an 
important bearing on the theory of “ craters of elevation,” it having 
bpen aflirmed by geologists of high authority, that when lavas sonnel 
on a declivity exceeding 5 deg. or 6 deg., they never form continuous 
beds of compact stone, but consist entirely of scoriaceous and frag- 

mentary materials. 

The origin of such mountains as Etna and Vesuvius had of old 
been referred to the cumulative eflect of a long series of ordinary 
eruptions, it being seen that reiterated showers of ashes and streams 
of lava were often poured out from a permanent central vent. This 
opinion was advocated by Mr. Scrope in his work on volcanoes, in 
1825, and by Sir C. Lyell in his “ Principles of Geology,” after his 
exploration of Vesuvius and Etna in 1828; both authors consider- 
ing the injection from below of melted matter, in the shape of dykes, 
as part of the cone-making process. 

But in place of this simple explanation of the phenomena, Von 
Buch substituted the following hypothesis: that a vast thickness of 
horizontal or nearly horizontal sheets of lava and scoriw having 
been first deposited, an expansive force operating from below exerts 
a pressure, both upwards and outwards, from a central axis towards 
all points of the compass, so as suddenly to uplift the whole stratified 
mass, making it assume a conical form; giving rise at the same time, 
in many cases, to a wide and deep circular opening at the top of the 
cone, an opening called a “ crater of elevation.” 

In all great volcanoes of which sections can be obtained, there are 
some layers of compact stone, inclined at angles of 10 deg., 20 deg., 
and sometimes much higher angles, and these beds are often among 
the uppermost, or last formed of the whole series. Hence it was 
logically inferred, when once the law above laid down respecting 
the consolidation of melted matter had been accepted, that every 








* Mr. Sclater, to whom the speaker was indebted for this fact, supplied 
also dates which tend to prove that the Austratian parakeets, in this 
country, breed less often in December than in the months from May to Sep- 
tember, inclusive; but even a minority of instances of the observance of 
times, and a general tendency towards it, when the force of such external 
conditions as those of the seasons is strong against it, is good evidence that 
inherent properties are the mainsprings determining the rates of life. 
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mountain containing such inclined and compact layers, must owe its 
conical form almost exclusively to the development of mechanical 
force exerted at the close of the volcanic operations, or after all the 
alternating lavas and scorie were heaped up. The hypothesis of a 
sudden and violent movement was perhaps the more readily em- 
braced, because it relieved its advocates from the necessity of making 
unlimited drafts on past time, thousands of centuries being required 
if lofty cones, like Mount Etna, are to be built up by successive 
eruptions of ordinary intensity. The magnitude also of certain 
craters or “calderas” (implying, probably, one or more great ex- 
plosions, followed by aqueous erosion), and the occasional steepness 
of the dips of certain lavas, beyond that which is found on the flanks 
of ordinary cones (many of which might have been assigned to local 
dislocation), afforded additional arguments in favour of the new 
hypothesis. The lecturer then gave a rapid review of the con- 
troversy respecting “craters of elevation,” stating the objections 
made to it by English and Continental writers, including the late M. 
Constant Prevost; and he went on to observe that the principal 
object of this disconrse was to show that the law laid down by M. 
FE. de Beaumont, and by the late M. Dufrénoy, as governing the 
cooling and solidification of lava currents, on steep slopes, has no 
foundation in fact. Signor Scacchi had already, in 1855, seen and 
described a compact stony lava which in that year bad flowed down 
the flanks of Vesuvius from near the margin of the great crater to 
the base of the cone in the Atrio del Cavallo, having a thickness of 
from 14 in the upper to 4} in its lower part, and dipping at angles 
varying from 32 deg. to 88 deg. The interior of this current was 
laid open to view by a rare accident, namely, the sinking down in 
the same vear (1850) of a certain portion of the north flank of the 
cone, whereby one side of the new lava stream was engulfed, and a 
section of the remainder rendered visible. Although this current 
had cooled on an average declivity of 35 deg., it was as compact and 
as free from vesicles as many lavas which have congealed on level 
ground at the foot’of Vesuvius. 

The first exemplification of a similarly inclined stony lava of 
known date on Mount Etna, described by the lecturer, and of which 
a pictorial representation was given, occurs in a ravine called the 
Cava Grande, near Milo, about seventeen miles north of Catania, 
and seven from the sea, above the level of which it is elevated about 
2,000 ft. A branch of the lava-current of 1689 descending from 
the Val del Bove, cascaded over the right bank of that ravine 





220 ft. high, and on cooling, formed a tabular mass more 
than 16 ft. in thickness, inclined at an average angle of 






“., and concealing the face of the precipice for a width 
of about 400 ft. ‘The internal structure of this new lava has been 
exposed to view by the falling down and partial removal of its 
scoriaceous crust on the left side; a removal caused by the annual 
waste of the steep bank of the ravine produced by the action of 
rain, and the torrent which flows at the bottom. The ravine 
intersects alternating beds of tuff, scoria, and lava, slightly inclined 
to the east, or seawards, being a series of the older products of 
Etna. This new and steeply inclined lava consists of three parallel 
layers, an upper fragmentary and scoriaceous mass about 8 ft. 
thick’; a central stony layer, 5 ft. thick ; and a lower be consisting 
of thin strata of fragmentary scoriw, in all 3 ft. thick, but the 
bottom part of which is not visible. ‘The compact central portion is 
a dolerite or trachi-dolerite, containing crystals of felspar with some 
olivine, and is of the ordinary specific gravity of trap. It is divided 
by joints, 9 ft. or 10 ft. apart, so that among the fragments detached 
by denudation, and strewed over the sloping bank and bottom of 
the ravine, are angular masses of huge size, with a fracture like 
that of many ancient igneous rocks. The normal thickness of this 
bed of compact dolerite is 5 ft., where it dips at 32 deg. and 35 deg., 
but near the top where it tirst enters the ravine, and where the incli- 
nation increases to 45 deg. arid 47 deg., the thickness is reduced to 
one-half or 2} ft.; vet when dipping at 47 deg., it is still not only 
stony and compact, but there is no breach whatever of continuity in 
the mass, and not more joints than in the less inclined portion. 


about 35 deg 





This branch of the lava of 1689, which has given a new facing to 


art of the right bank of the Cava Grande, exhibits but slight 
inequalities on its surface, appearing almost even when contrasted 
with the main current of the same date, from the surface of which 
many parallel and longitudinal ridges project prominently, some- 
times 40 ft. above their base, and with very steep sides sloping at 
angles of from 55 deg. to 70 deg. The dip of the main current is 
between 10 deg. and 16 deg. east. From this and other examples, it 
is inferred that wherever the slopes are excessive (between 25 deg. 
and 45 deg ) the surfaces of the cooling lavas are less rugged than 
where the melted matter has congealed on more level ground. 

Allusion was next made to some lavas which have cascaded over 
sea-cliffs 500 ft. high, between Aci Reale and Santa Tecla. 
these, at a place called the Scalazza of Aci Reale, exhibits a longitu- 
dinal section of a tabular mass of stony rock 20 ft. thick, inclined at 
angles of 23 deg. and 29 deg., which is connected uninterruptedly 
with the main body of the same lava resting on the gently sloping 
platform above, of which the sea-cliff is the abrupt termination. 
The above-mentioned highly-inclined stony lava is covered as usual 
by a parallel layer of scoriz (in this case 12 ft. thick), and its base 
consists of another bed of scorie of slight thickness. 

Several other sections of modern lavas of Etna, which have not 








lava, 30 ft. high, and inclined at an angle of 37 deg., had crept 
slowly over green pastures and vineyards, and overwhelmed habita- 
tions in the suburbs of that town, reminded Sir Charles of similar 
tales which he had listened to seven weeks before in the Alpine 
valley of Zermatt, where the great glacier had, in the preceding 
spring. been pushing onwards, with irresistible force, an equally steep 
mound of stony fragments, forming the frontal moraine by which 
green meadows, gardens, and chalets had been overwhelmed. A 
description was then given of the changes brought about by the lavas 
of 1852-53 in the scenery of the Val del Bove, and in that of the 
lower Valley of Calanna, in the interval since 1828, when the 
lecturer first visited Etna. These changes are very striking; the 
fresh currents having run from the head of the Val del Bove both in 
a north-east and in a south-east direction for a distance of six miles, 
with a breadth in each case of two miles, and having been piled up 
one over the other in some places (as at the Portella of Calanna) toa 
depth of more than 100 ft. The longitudinal and nearly parallel 
ridges on the surface of this new lava field are from 20 ft. to 70 ft. 
high; and there is now a black and monotonous wilderness in many 
places, where, in 1828, there were verdant forests. 

One branch of this lava of 1852 cascaded over a precipitous de- 
clivity 500 ft. high, at the head of the Valley of Calanna, and con- 
solidated at angles of 35 deg., 45 deg., and even 49 deg. The 
scoriaceous crust having been partially washed off, the surface of a 
continuous crystalline and stony mass is exposed to view, only mode- 
rately vesicular, and having the steep inclinations above alluded to. 
This same current rests on an older one, that of 1819, which passed 
down the same steep cliff, and which has at some points a dip of more 
than 40 deg. 

The structure of the nucleus of Etna, or of the oldest visible part 
of the volcano, as shown in sections in the Val del Bove, was“next 
treated of, and the doctrine of a double axis of eruption deduced from 
the varying dip of the beds. The oldest of these beds, composed of 
trachyte and trachytic tuff at the base of the lofty precipices at the 
head of the Val del Bove, are inclined at angles of 0 deg. to 30 deg. to 
the north-west, or towards the present great central axis of eruption. 
Other similar beds, two miles to the south-east, in the hill of Zoccolaro, 
dip in an opposite direction; while in the north and south escarp- 
ments of the Val del Bove, the dips are north-east and south-east 
respectively. On the whole, there is a quaquaversal dip away 
from some point situated in the centre of the area called the Piano 
di Trifoglietto. Here a permanent axis of eruption seems to have 
existed for ages in the earlier history of Etna, for which the name 
of the axis of Trifoglietto is proposed; while the modern centre of 
eruption, that now in activity, may be called the axis of Mongibello. 
The two axes, which are three miles distant the one from the other, 
were illustrated by an ideal section through the whole of Etna, 
passing from west to east through the Val del Bove, or from Bronte 
to Zafarana.* 





and other quadrupeds, some of extinct species, are found in these old 
and upraised alluviums. Fossil leaves of terrestrial plants also, 
such as the laurel, myrtle, and pistachio, of species indigenous to 
Sicily, have been detected in the oldest subaerial tutfs. At 
first the cone of Trifoglietto, and probably the lower part of the cone 
of Mongibello, was built up; still later the cone last-mentioned, 
becoming the sole centre of activity, overwhelmed the eastern cone, 
and finally underwent in itself various transformations, including the 
truncation of its summit and the formation of the Vale del Bove on 
its eastern flank. Lastly, the phase of lateral eruptions began, which 
still continues in full vigour. 


INSTITUTION OF CIVIL ENGINEERS (OF FRANCE), 
Friday, May 20th, 1859. 
M. Favre, President, in the Chair. 
ON THE USE OF BETONS AGGLOMERES. 
By M. F. Coicnet. 
On several occasions I have had the honour of laying before the 
Institution of Civil Engineers accounts of works of construction 
which I have executed by means of bcton’s agglomérés having 
a base of lime, and moulded into the wall itself, forming mason- 
work in a monolithic state of any description, of whatever object, 
form, capacity, or mass, and without regard to the place where it 
was laid, whether above or below the surface of the ground. 

I shall on this occasion give an account of such new applications 
as I have made of this kind of construction, the important results 
which I have obtained, the improvements which I have effected in 
the use of bétons agglomérés having a base of lime, and of some 
interesting experiments which have been lately made. 

But before entering upon the details of these works, I think it 
useful to explain to you in a few worls the principle by which I 
have been guided in my trials, and the various phases under which 
its application has been made. 

In all time, builders have followed the idea of monolithic con- 
struction by means of bctons and mortars. The scarcity of natural 
materials, their high price, the difficulties of transport and of 
erection, and the generat absence of homogeneity in the structure of 
masonry, have compelled men of science to seek a composition 
which could be moulded in place, and which should acquire the 
hardness of ordinary stone. Antiquity testifies to the attempts 
which have been made in this direction, and of the success already 
obtained. The East presents examples of considerable magnitude. 
The Romans employed such constructions very extensively; the 


| Middle Ages have left vestiges of them; but it is especially in our 


Touching the relative age of the two cones, it is sug- | 


gested that the upper portion only of that of Mongibello may be | 


newer than the cone of Trifoglietto. The latter, when it became 
dormant, was entirely overwhelmed and buried under the upper 
and more modern lavas of the greater cone. This doctrine of 


two centres, originally hinted at by the late Mario Gemmellaro, | 


had been worked out (unknown to Sir C. Lyell at the time of 
his visit in 1857) by Baron Sartorius von Weltershausen, and 
has been since supported in the fifth and sixth parts of his great 
work, called “The Atlas of Etna,” both by arguments founded on 
the quaquaversal dip of the beds as above explained, and by the 
convergence of a certain class of greenstone dikes towards the axis 
of Trifoglietto. Von Waltershausen has also shown that the lavas 
and volcanic formations in the middle of the precipices at the head 
of the Val del Bove, from the Serra Giannicola to the Rocca del 
Corvo inclusive, are horizontal and unconformable to the highly 
inclined beds in the lower half of the same precipice ; or where some 
of the superior beds are inclined, they dip in such directions as 
would imply that they slope away from the higher parts of Mongi- 
bello. All these facts were fully contirmed by Sir C. Lyell in his 
explorations of these lofty precipices in 1857 and 1858, 


The double axis of Etna was then compared to the twofold axis of | 


the volcanic island of Madeira, as observed by Mr. G. Hartung, and 


the lecturer, in 1853-54; and it is observed that the admission of | 


this theory is entirely adverse to the hypothesis of craters of eleva- 
tion, for it implies that the force of upheaval plays no more than a 
subordinate part in the cone-making proc Although one cone of 
eruption may envelope and bury an adjoining cone of eruption, it 
is obviously impossible that one cone of upheaval should mantle 





round and overwhelm another cone of upheaval. 


One of | 


been disturbed in their position since the day of their formation, and | 
| to this mechanical force, as many have done, nearly all, or about 


which are inclined at angles exceeding 30 deg., were then enumerated. 
For a detailed account of those, reference was given to a paper by 
the lecturer, recently published in the “ Philosophical Transactions” 
(Part ii for 1858, p. 703). © Among them is a current, inclined at 
35 deg., occurring in the Cava Secca, a deep valley near Zafarana ; 
and another reposing on the face of the great precipice at the head 
of the Val del Bove, under the sunk space called “ The Cisterna.” 
This remarkable current has a mean inclination of 35 deg., and the 
central stony layer is 7 ft thick. Above and below are parallel 
overlying and underlying masses of scoriw 5 ft. and 7 ft. thick 
respectively. The flanks of the stream have been undermined and 
denuded by that constant waste which makes the innumerable dikes 
to stand out in relief on all the precipices surrounding the Val del 
Bove. Perhaps, also, in this instance, the lateral excavation of the 
lava may have been assisted by a rush of water like that of 1755, 
commonly called Recupero’s flood, which descended the same preci; 
pice, the * Balzo di Trifoglietto.” Suggestions were then offered on 
the probable cause of that singular inundation, which swept in a 
few hours from near the summit of Etna through the Val tel Bove 
to the sea. The Canon Recupero traced its course, a few months 
after the event, by following the line of sand and boulders which it 
had left in its track; and calculated that the volume of water was 
so great, that, had all the snows of the top of Etna been melted 
instantaneously, they could not have furnished enough water for 
such a deluge. He, therefore, concluded that the water was vomited 
forth from the summit-crater itself. Sir C. Lyell conjectures that 
there may have been masses of ice in the cone during the eruption 
which is recorded to have accompanied the flood of 1755, and the ice 
may have been suddenly melted by hot vapours and injected lava. 
In support of this hypothesis, he mentioned his having ascertained 
the continued existence, in 1858, of the same glacier which was 
alluded to by him, in the first edition of his “ Principles of Geology,” 
as occurring at the base of the cone, and which had been quarried 
before 1828. This mass of ice the Catanians again quarried, four. 
years ago, to a depth of 4 ft., without reaching the bottom. It is 
covered by 10 ft. of volcanic sand, and this again by lava. The 
tale of the mountaineers, who assured Recupero that the water of 
the flood of 1755 was hot, may have been correct, if the origin here 
assigned to it be true. 

Some account was next given of the lavas of 1852-53, which were 
still hot, and emitting columns of vapour at the time of Sir C. 
Lyell’s last visit. They were more voluminous perhaps than any 
ever poured forth from Etna in historical times, except those of 1669, 
which overflowed a great part of the city of Catania. The narrative 
of the people of Zafarana, of the manner in which the frontal wall of 








* This section, seen by Signor Scacchi, in 1855, was looked for by Sir C. 
Lyell, in company with Signor Scacchi, in 1857, and found to be totally 
buried and concealed by the lavas poured out in the early part of taat year. 





It is, however, conceded that in some parts of the central nucleus 
of Etna there are lavas which dip at higher angles than can with any 
probability be ascribed to the original steepness of the sloping flanks of 
an active cone. 


Some of these instances are regarded as exceptional | 


and due to local disturbance; others may be connected with the | 


abundance of fissures, oftenof great width, which have been filled with 
lava in the central nucleus of the mountain, forming dikes which 
are much less frequent and sometimes entirely wanting at points 
remote from the centre. The injection of so much liquid matter 
into countless rents may imply the gradual tumefaction and dis- 
tension of the volcanic mass, and may have been attended by the 
tilting of the beds, causing them to slope away at steeper angles 
than before, from the axis of eruption. But instead of ascribing 


four-fifths of the whole dip, Sir C. Lyell considers that about one- 
fifth may, with more probability, be assigned as the effect of such 
movements. 

The alleged parallelism and uniformity of thickness in the volcanic 
beds of the Val del Bove, when traced over wide areas, was next con- 
sidered; and the lecturer remarked that neither in the northern nor 
southern escarpments of the great valley could he verify the ex- 
istence of such parallelism. Drawings exemplifying a marked 
deviation from it were exhibited; these views being taken from the 
northern and southern cliffs of the Val del Bove. 

The discovery that lava is capable of forming continuous and 
tabular masses of crystalline rock on steep slopes, often exceeding 
30 deg., enables us henceforth to dispense with that paroxysmal and 
terminal upheaval, which the advocates of “craters of elevation” 
legitimately inferred from their premises, for it was as necessary for 
them, so long as the volcanic beds were assumed to have been 
originally horizontal, to ascribe the whole elevation to a force acting 
from below, as it would have been if the uppermost layers of each 
volcanic mountain could be assumed to be of marine origin. In 
opposition to such a doctrine, Sir C. Lyell maintains that mechanical 
force has nowhere played su-h a dominant part in the cone-making 
process as to warrant our applying any other term save that of 
“cones of eruption” to volcanic mountains in general. 

In conclusion, the lecturer gave a brief sketch of the series of 
geological events which he supposed to have occurred on the site of 
Etna since the time of the earliest eruptions, events which may have 
required thousands of centuries for their development. The first 
eruptions are believed to have been submarine, occurring probably 
in a bay of the sea, which was gradually converted into land by the 
outpouring of lava and scorix,as well as by a slow and simul- 
taneous upheaval of the whole territory. The basalts, and other 
igneous products of the Cyclopean Islands were formed contempo- 
raneously in the same sea, the molluscous fauna of which 
approached very near to that now inhabiting the Mediterranean ; so 
much so, that about nineteen-twentieths of the fossil species of the 
sub-Etnean tertiary strata still live in the adjoining seas. Hence, 
as that part of Etna which is of subaerial origin is newer than such 
fossils, the age of the mountain is proved to be, geologically speaking, 
extremely modern. During the period when the volcano was 
slowly built up, a movement of upheaval was gradually converting 
tracts of the neighbouring bed of the sea into land, and causing the 
oldest voleanic and associated sedimentary strata to rise, until they 
reached eventually a height of 1,200ft. (and perhaps more) above 
the sea-level. At the same time the old coast line, together with 
the alluvial deposits of rivers, was upraised, and inland cliffs and 
terraces formed at successive heights.* The remains of elephants, 











* See“ Philosophical Transactions,” part ii., for 1858, p. 740. 





own time that trials of the kind referred to have been multiplied, 
until, little by little, the problem has attained its complete solution. 
It has for a long time been the practice at Lyons to construct 


| houses by means of a beton of lime and coal-ashes moulded 


into the wall itself; houses are built in Sweden also of the same 
material. In 1832, M. Lebrun, architect at Moissac, had moulded 
an entire house in his neighbourhood, and attempted the construction 
of a Gothic church. All these trials, attended with more or less 
success, indicate a general tendency towards the use of moulded 
bétons ; but heretofore the bctons with a base of lime employed in these 
attempts and run into the moulds in the ordinary manner, would pre- 
serve a certain solidity only when sheltered, being, when directly 
exposed, incapable of resisting frosts and inclement weather. 

‘The question of the resistance to weather, that which chiefly con- 
cerns the bctons with a base of lime, has remained without practical 
solution until now; and, furthermore, these béfons cast in moulds had 
a considerable shrinkage, which materially compromised the stability 
of such structures. In consequence of numerous failures, the attempts 
to employ dbétons with a base of lime as a material for the erection of 
structures above the surface of the ground, and exposed to the 
weather, have been generally abandoned, and attention has been con- 
tined to the use of cements, of which the apparent durability and the 
rapid set have given more satisfactory results. 

Unfortunately the use of cements is attended with great difliculty 
and expense, and requires the labour of skilled workmen such as 
cannot always be found; thus nothing is more frequent than the 
early destruction of masonry, the cement of which at first presented 
the best appearance; and these results have occurred even when the 
work had been laid below the surface of the ground in contact with 
water and sheltered from the weather. With stronger reason the 
injury is more frequent and irreparable in the case of structures raised 
above the surface of the ground and exposed to alternations of 
heat and cold, dryness and damp; under these influences the 
cement shrinks greatly and disintegrates, unless in occasional 
exceptions. 

These inconveniences have been so multiplied that at last builders 
have abandoned the use, in the open air, of dctons of cements just as 
they had abandoned those having a base of lime. 

Thus, excepting some specimens of inferior importance, we do 
not now meet with monolithic masonry composed of bctons having 
bases of lime or cement, exposed directly without shelter, without 
dressings, to the weather. 

For several years, my practice has had for its object to prove that 
the bctons, with a base of lime, and lime too of a most ordinary 
quality, could be compounded, prepared, and used in a manner to 
produce a masonry much more economical than any other, and 
capable of resisting, in the open air, all causes of destruction. This 
result bas been at length completely attained. 

Indeed, with all limes, all silicious sands of whatever kind, I can 
at will, and ina certain and regular manner obtain, in all situations, 
a quality of masonry hard, dense, compact, impermeable ; in one 
word, the bétons with a base of lime, easily prepared, form a true 
paste of stone, rapidly taking a considerable hardness, which will 
always increase with time—a stone paste of extreme cheapness, 
capable of receiving, by moulding, any required form, and which, 
inasmuch as it can be increased without limit in its volume, permits 
the erection in the monolithic state of all kinds of structures, 
however large they may be. 

This result I attribute entirely to the systematic application of 
the principle of agglomeration. 

Until now, and without exception, the betons have been moulded 
and not agglomerated; they have been always employed in the state 
of a soft paste, a pulp more or less liquid, hardening finally in the 
mould or upon the ground by the pre “set ” (prise moléculaire) of 
the lime. In this state of soft paste, the bétons, with a base of lime 
or of cement, contain an excess of water, which separates the par- 
ticles of the lime and diminishes the rapidity of its set. ; 

But this excess of water is physically opposed to agglomeration. 
If, for instance, we endeavour to solidify the ordinary bctons by 
stamping, that which is too soft slips under the shock of the ham- 
mer; it will not bind, and soon the water which is in excess separates 
from the beton, filling the empty spaces, and floating upon the sur- 
face, in such manner that the hammer acts only on a liquid, incom- 
pressible mass, and whereby masonry thus composed becomes, when 
the water has evaporated, a light, porous, spongy, absorbent, and 
friable substance, inasmuch as the presence of an excess of water, 
by its evaporation, leaves innumerable pores, giving easy access to 
all the elements of destruction. 

It is in vain that the constructor seeks for materials of the best 
quality; it is in vain that he increases the quantity of lime em- 
ployed; in vain his recourse to chemical science—the result is always 
the same. All dcton moulded and exposed to the air is a spongy and 
friable stuff, doomed to early destruction. f 

But if, instead of moulding the bctons, we obtain them in a state 
of pulverulent paste, so firm that they shall not elude the shock of 
the hammer, then, by the agglomeration effected by the repeated 
blows of a hard and heavy body, the particles of the dcton become 
bound and settled so as to occupy a considerably less volume, the 
particles of the lime are brought in contact, the set is more rapid 
and intense, and, in short, we have a béton heavy, compact, dense, 
and impermeable, and capable, in a short time, of resisting all 
weathers, even to the severest frosts. This result is the more im- 
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portant, inasmuch as there is attained at the same time a con- 
siderable economy, for, in order to render agglomeration possible, it 
is necessary to reduce the quantity of lime to a strict minimum; 
the presence of lime in excess gives to the béton a mobility, a 
viscidity, whereby it slips under the hammer and its agglomeration 
is prevented. : 

y this mode of procedure I am enabled to obtain, and at a very 
moderate cost, with all sands, all limes, a concrete to which Es can 
give any form imaginable, and which presents, under all conditions, 
a complete resistance to every cause of destruction. : 

The effect of agglomeration is such, that with such limes as, by 
the ordinary processes, give a Jéton of only tolerable quality, re- 
quiring, before taking a passable set, weeks and even months, I ob- 
tain by the fact of agglomeration a béton as hard as good stone, and 
this in a few days, and often in a few hours. Indeed, in case of 
necessity, and when the season is unfavourable, I can at will pro- 
duce masonry of this kind which shall in twenty-four hours be hard 
and strong enough to brave the severest frosts. I have made this 
year some most conclusive experiments upon this point. 

“ After this explanation of the theory which has guided my prac- 
tice, I will state the practical applications which I have successfully 
made of this mode of building. 

It is now two years since I have mentioned before the members of 
this institution the house of the station-master at Suresnes, on the 
Versailles Railway. 1 had been ordered to build that house by M. 
E. Flachat, your eminent colleague, who, from the first, recognised 
the justice of the theory of agglomeration as applied to the com- 
position of bétons with a base of lime, and who has experimented 
with them upon anextensive scale. This house, constructed entirely 
of agglomerated dcton, is a complete monolith from the summit to 
the foundations; cellar, vaults, slabs, walls, floors, roof (in form of 
a dome), cornices, ornaments all are in agglomerated béton, without 
joints of any other material. The exterior has all the appearance 
of rough stone. Without shelter of any kind, it has withstood 
all weathers for four years, without showing any symptoms of de- 
terioration. This house is the first of its kind which has been made, 
and it merits, therefore, the careful attention of men of art. 

During the last two years I have constructed a great number of 
slabs and sidewalks, having a durability very much superior to that 
of asphalte. I have made cisterns also; and, among dwellings, one 
at St. Denis, Route des Poissonniers—a house similar to that at 
Suresnes, that is to say, with floors and dome in bcton, but of larger 
dimensions. The dome which covers the house at St. Denis is 
14 metres in length by 8 metres in width. The thickness of its 
sides is Om'40 at the bottom by 0-25 at the crown. It has with- 
stood three winters without any deterioration. 

I have followed with equal care the application of agglomerated 
bétons to the construction of terraced roofs, with which I have at 
length obtained the most complete and decisive success. I have 
this year constructed a terraced roof of 0-30 (12 in.) thickness, 
and covering a building 22 metres (72 ft.) long by 15 metres (49 ft.) 
wide, being a total surface of 330 square metres. This roof, this slab 
of 330 metres, is supported in its middle only by a single wall, which 
divides it longitudinally, so that each half of the slab has a part, 
22 metres by 7 metres, without bearing points and without vaults, 
its surface being horizontal above and below. The roof has become 
thoroughly dry in the open air. 

I am constantly constructing terraces which are perfectly imper- 
meable, and which resist wonderfully every kind of weather. It is 
the same with floors, which, upon this monolithic system, be- 
come a part of the whole building, and are at the same time in- 
combustible. Following this practice, a well-known engineer, M. 
Bassompierre, having to make water-tight the sides of the lake in 
the wood of Vincennes, thought that the agglomerated béton, after 
my process, would afford a perfect result, and at the same time a 
considerable economy, as compared with the ordinary processes. 

This engineer obtained from his Majesty the Emperor authorit 
to make the trial, which was attended with success. The part which 
has been dressed with agglomerated é¢ton has become absolutely 
water-tight, and it resists frosts remarkably, at the same time that 
the cost of the work has been extremely low. 

Following this experiment, examined by the Emperor, it was 
ordered that a guard-house be constructed in the same place, and of 
the same material. I have built that house upon the plans and after 
the designs which have been given me. The house is entirely of 
agglomerated béton—walls, cellars, floors, and roof. The roofs are 
terraced, and are covered with flowers; the whole resists weather 
perfectly. The construction of this house at Vincennes attracted the 
attention of his Majesty, who, in person, mounted the roofs and 
examined the whole in the minutest detail. 

Following that examination, his Majesty conceived the idea of 
the application of this béton to oediw oy Means have been placed 
at my disposal, and trials have been made at Saint Jean-de-Luz, the 
success of which can be determined only by time. 


M. Coignet gave extended details of his experiments, and of the 
expectations which they afforded him, and, at the same time, offered 
to the institution a copy of a report addressed to the Emperor upon 
the experimental works which had been undertaken at Saint Jean- 
de-Luz upon the mole of Socoa. These trials had for their object to 
determine whether betons with a base of lime, which will not with- 
stand the sea when they are prepared in the usual manner, could 
acquire, by a different mode of preparation, and still more by 
agglomeration, the power of resisting the dissolving action of sea 
water. M. Coignet also alluded to the experiments which he had 
undertaken, and upon which he was still engaged, at L’école des 
Ponts et Chaussées, on the branch of the Quai de Billy, with the 
kind assistance and under the auspices of M. Hervé-Mangon. 
M. Coignet mentioned the details and dimensions of these interesting 
works, which comprise:—Ist. A reservoir or monolith tower, of 
which the height exceeds 16 ft., with an interior diameter of 4 ft. 1in., 
and a thickness of sides of 15 in. 2nd. A bridge span of 49 ft. 
opening, with a rise of one-tenth, and a thickness at the crown of 
32 in. 3rd. An aqueduct, with an interior section of 16 in. and sides 
of 8in. 4th. A slab (dallage) for a carriage-way and a curb for a 
side walk. é 

M. Coignet afterwards exhibited some specimens of hexagonal 
paving blocks which had been subjected to very severe hydraulic 
pressure, whereby their volume had been reduced about one-eighth. 
These were compared with those made in the ordinary manner. 

M. le Président asked how M. Coignet would best effect the 
agglomerating process. ; 

M. Coignet replied that it was the result of a series of manual 
operations (tours de main), for which some experience was required, 
and their success depended upon the pulverulent state of the materials, 
their previous intimate mixture in exact proportions, using a very 
moderate quantity of water; and, above all, upon light and repeated 
blows acting successively upon small portions as they were brought 
together into the mass. = 

To a question touching the internal condition of blocks prepared 
by M. Coignet, as compared with the evident durability of their 
external surface, that gentleman replied that the hardness increased 
with time, from the surface to the centre of the mass. 

M. Faure (le Président), in connection with the statement made 
regarding the proportions of water employed, thought it would be 
useful, towards a confirmation of the facts and principles set forth by 
M. Coignet, to mention to the institution a process of moulding in 
plaster, practised for about two years by an Italian architect, M. 
Abbate. ; 

Proceeding upon the same principle that an excess of water in the 
preparation of plaster was an obstacle to its intimate hardening, M. 
Abbate had proposed to admit only sufficient water for the hydratisa- 
tion of the substance. To obtain this result, he operated upon 
plaster in an anhydrous and pulverulent state, which he placed in a 
revolving apparatus, to which was admitted a current of steam. 
This intimately penetrated the mass, without depriving it of its 
pulverulence. “The quantity of steam injected was calculated and 
regulated not to exceed the quantity of water corresponding to the 





the still pulverulent material was subjected to hydraulic pressure, 
and the moulded block took the aj ce of marble. M. Abbate 
had presented some truly remarkable specimens to the institution. 

M. Coignet was happy to observe the analogy, pointed out by M. 
Faure, as existing between the principles followed respectively by 
M. Abbate and himself. 

M. le Président invited M. Coignet to state the difference existing 
between the action of bi-phosphate of lime and that of silicate of 
soda or soluble glass, in order that the members might understand 
the difference between the use of the first, as by M. Coignet, and 
the remarkable practice of M. Kuhlmann in silicatisation. 

M. Coignet gave an extended theoretical explanation of the 
matter. It appeared that the process of silicatisation practised by 
M. Kuhlmann produced only a superficial induration, whilst, on the 
other hand, the use of bi-phosphate of lime produced an intimate 
hardness, which gradually extended from the surface to the centre 
of the mass. At the same time the action of bi-phosphate of lime 
produced a brown tint, which disappeared, however, in time. 

M. le Président thanked M. Coignet for his very interesting com- 
munication, and invited him to make known to the institution on a 
future occasion the results of the experiments which he was then 
prosecuting at the Quai de Billy. 


SCHOOL OF MINES, BRISTOL. 


Tue lecture at this institution on Monday was given by Mr. T. 
Coomber, F.C.S., on “The Iron Ores of the Bristol District.” 

The lecturer said—That the district is rich in valuable iron ores is 
by no means a new discovery; large quantities have been exported 
to the South Wales market, which exportation is at the present 
moment going on. The exported ores have been chiefly of the 
hematite class, not because the argillaceous ores of the coal forma- 
tion do not occur in the coal-measures of this neighbourhood, for as 
my paper will show, they exist both in quantity and richness, but 
rather, perhaps, because the coalmasters here have found it more 
profitable to confine their attention to getting coal alone, since with 
all their exertions the local market has not been supplied without a 
large importation from South Wales. Notwithstanding this, small 
portions have found their way to the surface, and through the hands 
of mineral agents to the furnace. A Blaenavon furnace manager, 
now resident among us, tells me that he has used these ores, and has 
reason to speak most highly of the metal they produce. But what- 
ever may be the cause of the non-excavation of the mine of the 
coal-measures, it has now ceased to exist, as our present coalinasters, 
perhaps actuated by greater business energy and intelligence than 
their predecessors, seem determined to make an immediate effort to 
—< themselves of the great source of wealth they have in their 
hands. 

To discuss the ores which form the subject of our present study in 
the order of their geological occurrence, would be less convenient 
than to consider them in their two great classes—as hematites and 
argillaceous ores. 

We shall commence with the hematites. I have reason to believe 
that there are deposits of hematite in this immediate district which 
have not come under my notice. I refer to certain deposits on the 
north side of the river. I shall make some investigation into this 
matter, and perhaps another opportunity may be given me to lay the 
results before the school. 

Of the hematites which I have to discuss, by far the most impor- 
tant is the deposit in the carboniferous limestone of Long Ashton. 


This ore was worked for some thirty years by Mr. A. Hill, of the | 
Plymouth Ironworks, Merthyr Tydvil, and immense quantities | 


sent to South Wales. It was abandoned by him ten years ago, and 
the work of excavation continued by A. E. Way, Esq., the present 
M.P. for Bath, and Captain Dolphin, who sent the ore they 
obtained to its old market. It is nowin the hands of Messrs. 
Knight and Abbott, of the Ashton Colliery. As yet, only one vein 
has been opened, for the last-named gentlemen are at present work- 
ing the vein from which their predecessors obtained the mineral. 
_— there are four other veins, which they believe to be equally 
rolific. 

Pseveral smaller veins have also been noticed, which are possibly 
riders of the large veins just referred to. We have in fine upon 
this hill a deposit of iron, which almost seems to defy exhaustion. 

Shafts have been sunk in the rubble thrown into the lower portion 
of the old workings, the remainder of the iron removed, and an 
unworked branch discovered. That which lies on the top of this 
new branch is separated from what is beneath by a band of strong 
clay. Accordingly, while the latter has been thoroughly protected 
by this means from the action of surface water, the former has 
been exposed in a high degree to this action, and has been 
completely disintegrated by it. It comes to the surface in a 
soft friable state, having much of the appearance and character of 
the celebrated Furness ore. It contains little or no gangue, and is, 
I have no doubt, a very valuable mineral. I regret much that I 
have, by an oversight, omitted to make an assay of it; but I may 
say, in confirmation of my estimate of its value, that the same opinion 
has been expressed by Mr. Adams, by Mr. Hind, and indeed by all 
practical men who have seen it. The ore lying under this clay, and 
which exists in far greater quantity than that above, is hard and 
compact, but not quite so clean as the other; small bunches of 
quartz crystals occasionally occur in it, and in some cases threads 
of limestone are found running through it. I have made assays of 
each variety ; and let me here say, that in the selection of samples 
for the assays which will follow, I have not chosen those which 
promised a high produce of metal, but in all cases have selected 
those which seemed likely to yield a fair average of the heap. 

The method of assay 1 have pursued is the very accurate volume- 
trical process suggested by Dr. Penny, and which was adopted by 
Messrs. Spiller and Dick, in the admirable series of analyses they 
made for Dr. Percy's “ Report on the Iron Ores of Great Britain.” 
Two assays were made of each sample, the results of which were 
in almost all cases identical, the difference in no case being more 
than 1; per cent. The first variety of the hematite referred to 
above, was found to contain 60°8 per cent. of metallic iron; the 
second, 51°6 per cent. 

The residue left by digesting portions of each of these samples in 
hydrochloric acid, and which of course is in great part silica, 
was weighed, and each sample found to yield 10 per cent., 
which infers by no means an extraordinary amount of that 
substance. In the twenty-one samples analysed by Dr. Percy 
(see Report before referred to), only mine contains less than this, and 
several very much more; 16 per cent. and 17 cent. being by 
no means rarely found—and theége ores, it must be recollected, are all 
making good iron. The celebrated White-bed mine of Bierley gave 
19°13 per cent., and the equally celebrated Black-bed mine of Low 
Moor gave 17°37 per cent. Taking the average percentage of the 
Ashton hematites as 55, which I apprehend is an exceedingly fair 
one, we have of 


Trom 2c cc ce ce co os 55 per cent, 

Oxygen - «2 ve 23°57 ”» 

Other substances .. .. .. 21°41 pan 
100°00 


So that if the ore contained nothing but peroxide of iron and silica, 
we should have but 21°43 per cent. of the latter substance; but the 
ore contains, besides silica, carbonate of lime in good quantity, 
which will not only materially lessen the percentage of silica, but 
also helps to neutralise its evil effects, by fluxing with it in the 
furnace. 

Other deposits of hematites were then referred to. A sample 
from a deposit in the mountain limestone of Winford yielded 63-06 
per cent. of metal. A second, a brown hydrated hematite from a 
new red sand-stone conglomerate, was found to contain 51°64 per 
cent. 

Samples from other deposits had been examined, but the result 
was an unfavourable one. 

The argillaceous ores of the coal measures of the district were then 


hydratisation of the quantity of plaster employed. In this condition | considered. 











A sample of Black-ball mine, from the Parkfield Colliery, was 
found to yield 34-94 per cent. of metal. 

A second, from Pile Marsh Colliery—from a very clean black~- 
band found there—gave 35°83 per cent. 

Two samples were examined from the Bedminster Collie 
of a gray clay mine, yielding 30°76; the other of a 
yielding 25°09 per cent. 

The following are the results of the assays of mine samples, each 
representing a distinct deposit, from the Easton Colliery:— 


—one 
stone, 


I. A gray clay mine gave ++ «oe oe» 22°93 percent, 

Il. Ditto a te ok eae 

Ill. Black band mine gave oo oo DOC 

VI. Ditto Gitto .. os oo oo ~~ 376 ,, 

V. Ditto ditto 36°20 =, 

VI. Ditto ditto .. oe ce oe - 3533 ,, 

VII. Gray clay mine gave... «. «+ « 3046 ,, 

VIII. Ditto sg ge 22°25 |) 

1X. Coal-stone gave .. .. «+ «2 of + 2710 ,, 
This coal-stone (No. IX.) occurs in some quantity in the t 
vein of this, and also of the Bedminster colliery. It con a 


large amount of sulphur, which it was hoped calcination would 
drive off, and accordingly some quantity has been submitted to this 
process. Still, furnace managers were averse to using it, doubting 
that it had by this means been deprived of all sulphur. Experi- 
ments have proved the wisdom of their caution. The sulphur in 
178 grammes of the calcined ore was converted into sulphuric acid, 
and found to yield 038 grammes of sulphate of baryta. This indi- 
cates a percentage of 2°134 of sulphur after calcination has been 
resorted to—a fatal quantity. 

The clay mines of the Ashton colliery were then discussed. The 
black-bands do not occur in these measures. Five samples each 
from a distinct deposit had been assayed. 

I, gave 38°33 per cent. of metal 
Il 34°16 


° ” ” ” 

-— . 2 « a 
IV. , 272% » * 
V. 4 24°36 


” ” 
The average produce of these five deposits is therefore 30°786 per 
cent., an exceedingly good one. 

A blast furnace is now in the course of erection for smelting these 
valuable ores together, with the hematites of the neighbouring hill. 

I conclude by wishing the spirited proprietors every success, and 
by expressing my belief that Bristol must eventually become the 
centre of a large iron-making district. She has every advantage. 
Her Hematites are some of the richest in England; her clay mines 
will bear a comparison with any; her coal and lime stone are of 
proved suitableness; and all of these are existing in the greatest 
profusion. 

Let us hope that she will not lethargically neglect to avail herself 
of these advantages. 


THE GREAT NORTHERN RAILWAY COAL . 
TRADE, 

Ar a meeting of the Great Northern Railway directors and the 
Yorkshire coalowners, held on Saturday last, at Doncaster, the 
chairman of the railway company stated that the directors, having 
given their careful consideration to the subject, had come to the con- 
clusion that both the railway company ro the coalowners would be 
benetitted by the railway company becoming merely carriers, charg- 
ing upon all coal one and the same rate frou Doncaster to London. 

‘He then read a paper stating that the rate would be 6s. per ton, 
wagon hire included, from March 1 to August 31 in each year, and 
7s. per ton from the Ist of September to the 28th of February in the 
following year, the coalowner to pay the dues upon the South York- 
shire Railway, the City of London dues, and the expenses attending 
screening, loading, and advertising in London; the change to com- 
mence from the Ist of July now next ing 8, | er, the 
company had a large trade at King’s-cross, which it was desirable to 
keep together, the present agent, Mr. Herbert Clarke, would still be 
retained as manager, receiving orders as usual, saving that each 
colliery in the Barnsley district would be separately quoted in the 
advertisements, and would also have its produce sold unmixed with 
any other coal. This need not prevent the coalowners having an 
independent agent as well. The coalmasters, indeed, could either do 
their business through their own agent or through Mr. Herbert 
Clarke, or both, as they pleased. 

The coalowners, having asked and received certain explanations, 
approved of the proposed arrangements, 





Tue Great Eastern.—The great ship, which is now said to be in 
a forward state of completion, is to be thrown open to the inspection 
of the shareholders and the public on the Whitsuntide holidays, 
18th and 14th inst. 


Sournern Main DrarsaGe OutraLy.—At the last meeting of 
the Board of Works it was voted that the engineer should prepare 
the specifications and drawings for the immediate execution of the 
drainage works between Deptford Creek and Crossness Point. 


Frencu Prize to aN Enouisn Puorocraruer.— Mr, John 
Ponney, of Dorchester, has received the third of four prize medals 
offered by the French Photographic Society for excellence in photo- 
graphy. 

Tue Great Ramway Brivce at Keni, NEAR StTrRAsBouRG.— 
The report of the Eastern Railway of France states that this bridge, 
the works upon which were said to have been suspended, is in active 
construction. The Eastern Company's system of railways are 
1,010 miles in extent. Of the 5,715,945 passengers carried last year, 
the first-class furnished only 6°66 per cent., the second-class 15°21 
per cent., and the third-class, 78°13 per cent. 


Gas at Catcurra.—The report of the Oriental Gas Company 
shows that there has been a steady progress in the use of gas at 
Calcutta, the number of public lights having increased from 191 in 
December, 1857, to 497 in February, 1859, and the private lights 
from 667 to 1,248. Gas is used, however, in seventeen native houses 
only. 400 public lights, in the 497 at present in use, are ready for 
erection. 

Sate or THE TASMANIAN SteEAMER.—This fine steamship was 
again put up to auction on the 31st ult., at Lloyd’s, and this time 
found a purchaser. Biddings commenced at £50,000, and went on 
to £60,000 at which amount she was knocked down to Mr. Lloyd. 
The Tasmanian is an iron screw steamer, 2,440 tons (builder's 
measurement), and was built in 1868, by Messrs. Lawrence, Hill, 
and Co., at Port Glasgow, for the defunct European and Australian 
Royal Mail Company, at a cost of £120,000, She has never yet 
made a voyage, beyond the passage round from the Clyde to 
Southampton. 


Tur Armsrrone Gun Factory.—The factory for the manufacture 
of Armstrong's rifled ordnance, at Newcastle-on-Tyne, is now nearly 
completed, and will shortly be brought into full use. It consists of 
five buildings, of which one, the largest, is already finished, and the 
others are in an advanced stage of completion. The first shop was 
commenced in July last year, and is 312 ft. in length. It is entirely 
devoted to blacksmiths’ work, and will be fitted with enormous 
furnaces and forge-hammers for welding the coils of which the body 
of the gun is composed. The magnitude of these is such that one of 
the anvil-blocks recently cast for this shop weighed no less than 
21} tons. Of the four smaller shops two of them are for the manu- 
facture of the machinery in connection with the mechanical part of 
the gun, one is expressly for making the shot and shell, and the 
fourth is a “ fitting-shop.” In addition to these, several other 
buildings in connection with the ordnance works are about to 
be commenced. The work of casting has already begun, and a 
70-pounder gun was turned out last week, and when the whole of the 
shops now built are completed the factory will turn out guns of 
various sizes at the rate of four per week. Great strictness is to be 
exercised as regards the men employed at the works. Each is to 
have assigned to him his own position, and beyond it he is not to be 
allowed to advance, 


aa 


"a 








j 
j 
} 
] 
q 
P| 


tn i A th ii 


os 


402 


THE ENGINEER. 





June 10, 1859, 











THE MECHANICAL DRAUGHTSMEN’S 
ASSOCIATION. 
Tue committee of this association—the organisation of which was 
completed on the 21st ult.—has issued the following circular :— 
Manchester, May, 30th, 1859. 

The committee of the association has much pleasure in calling the 
attention of mechanical draughtsmen to the fact that a society has 
been formed in Manchester, for purposes of mutual benefit and im- 
provement, and trusts that the rules relating to qualification for, and 
admittance to, membership, rate of subscription, &c., herein set 
forth, may prove to be in accordance with the views of the profession 
generally, and thus secure a large amount of support for the society, 
which will insure that success which it most certainly deserves. 

RULES. 

1. That this society shall be entitled the Mechanical Draughts- 
men’s Association, and is formed with the view of bringing the 
mechanical draughtsmen of the United Kingdom into close com- 
panionship; for the purpose of discussing scientific and other 
subjects bearing upon the engineering profession ; to afford an oppor- 
tunity for mutual interchange of thought and opinion, and to render 
such pecuniary aid to distressed members as may be deemed 
advisable. Atthe same time it should be distinctly understood that 
the members of this society entirely repudiate any idea of inter- 
ference between employers and employed. 

2. The officers of the association shall consist of a president, vice- 
president, treasurer, secretary, and the association shall be managed 
. a committee of six members, who, together with the oflicers, shall 
be elected annually, but are eligible, at the expiration of their term 
of office, for re-election; and three trustees shall also be appointed 
at the annual meeting, who shall have no votes in committee. 

3. That the primary qualitication for membership in this associa- 
tion shall be the fact of the candidate having been employed pro- 
fessionally as a mechanical draughtsman by some engineer, or engi- 
neering firm, in the United Kingdom, for the full period of six 
months, and that he be actually in full employ at the time he pro- 
poses to enter this association. 

4, Candidates for admission who are qualified, according to Rule 3, 
must address their propo-als to the secretary, who will submit the 
applications to the comiitce at the first monthly meeting that takes 
place after the receipt of the communication, and their admission to 
membership will remain entirely at the discretion of the managing com- 
mittee. Members of the association are also at liberty to propose and 
second candidates for membership, who must be elected by a majority 
of the members present at the first monthly meeting next after that at 
which the candidate has been proposed and seconded, and he then, 
having paid the entrance fee, will be at once admitted a member of 
the association. 

5. The amount of entrance fee shall be five shillings for this year, 
but after the Ist of January next thesum charged for entrance shall 
be ten shillings. The ordinary subscription shall be twenty-four 
shillings per annum, to be paid in monthly instalments. 

6. The treasurer and secretary* shall be entitled to vote in com 
mittee, as members ex officio. 








ON THE RELATIVE POWER OF METALS AND 
ALLOYS TO CONDUCT HEAT. 
Parr I. 

By F. Crace Catvert, Esq., F.C.S., Corr. Mem. Roy. Acad. Turin, 
Société de Pharmacie, Paris, &c.; and Ricuarp Jounson, Esq., 
F.C.S8., &e. 

Merats and their alloys being now so extensively employed in arts 

and manufactures and for instruments of precision, we have thought 

that it would be interesting, in a scientitic or commercial point of 
view, if we were to examine their conductibility carefully and 
completely. 

To enable us to determine with accuracy the conducting power of 
all the ordinary metals, and of seventy of their alloys and thirty of 
their amalgams, we had to tind out a new method of determining 
the conducting power of metals; for the process followed by 
M. Despretz could only give results to be relied upon for a few of 
the best conductors, such as silver, gold, and copper. Further, his 
process, which consists in having a long and thick bar of metal, so 
as to allow holes to be drilled, in which mercury and the bulb of a 
thermometer are inserted, would have required a large quantity of 
each metal in a state of purity, the labour of obtaining which, even 
comparatively pure, is well known. Also, from the fact of mercury 
being employed, we should have been unable to ascertain the con- 
ducting power of such important alloys as brass and bronzes, and 
could not have applied to the process of amalgams. 

The method which we have followed gives such consistent results, 
that we have not only been able to determine the influence exercised 
on the conducting power of metals by the addition of 1 per cent. or 
2 per cent. of another metal, but also to appreciate the difference of 
conductibility of two alloys made of the same metals, and only dif- 
fering by a few per cent. in the relative proportions of the metals 
composing them. At the same time the conditions theoretically re- 
quired in order to obtain results independent of everything but the 
nature of the substances, are not very rigorously fultilled, so that the 
term conducting power, as used by us, must be understood in a some- 
what qualitied sense, and as having relation to our method of deter- 
mining it. We believe, however, that the ratios of the conducting 
powers, as determined by our method, do not differ from those of the 
real conducting powers 

Before describing the process followed and examining the results 
obtained, it is necessary to state that we have made a great number 
of experiments with the hope of solving the important chemical 
question, Are alloys simple mixtures of metals, or are they detinite 
compounds? With this view we have operated on a large number 
of alloys and amalgams, convinced that if the chemical nature of 
alloys aud amalgams is still enveloped in darkness, it is because 
they have been prepared with impure or commercial metals, and not 
made in equivalent quantities. The consequence has been that, as 
metals have only a ight atlinity to each other, and as the detinite 
compounds which they have a tendency to form were mix»d with 
an excess of one of the metals employed, the alloys produced have 
presented properties which could lead to no information as to their 
nature. These difficulties have been increased by the fact that in 
many alloys, such as those of copper and tin, or copper and zine, the 
metals have a tendency, when allowed to cool slowly, to form 
several crystallisable compounds, differing in their composition in 
the various parts of the alloys, the less fusible being on the exterior, 
and those more so in the interior of the mass. The impurities exist- 
ing in commercial metals are often so large as considerably to modify 
the properties of their alloys; for we have found in our researches 
that if 1 per cent. of a metal be added to 99 of another, it alters its 
conducting power most materially. To avoid these causes of error, 
we have composed our alloys of pure metals and employed definite 
ac pete 

The apparatus which we used is composed of a deal box, A, 105 
millims. in width, 165 millims. in length, and 220 millims. in height; 
with a cover, and painted white externally and internally. Inside 
this box are two vulcanised india-rubber square vessels, the sides of 
which are 15 millims. thick. The larger vessel B measures internally 

52 millims. on the side, and 125 millims. deep, and is capable of con- 

taining 336 cub. cent. of water. The smaller vessel C is 27 millims. 

on the side, and 125 millims. deep, and has a capacity of 90 cub. cent. 

‘These vessels are painted white and surrounded with wadding; 
and still farther, to prevent any radiation of heat, a deal board D is 
placed between the two vessels. So little heat is radiated from the 
vessel B, when it contains 200 cub. cent. of water at 90 deg., to the 
smaller vessel C, containing 50 cub. cent. at 16 deg., that in a quarter 
of an hour, the time required for our experiments, the water in the 
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latter vessel did not rise one-tenth of a degree centigrade. Therefore 
all sensible radiation and conduction was avoided, and the rise of 
temperature in this vessel, during the experiment, must have been 
entirely due to the heat conducted by the square bar of metal G 
used. This bar is 6 centims. long and 1 centim. square, and is so 
arranged in the experiment, that 1 cub. cent. is in the vessel B, 
1 cub. cent. in the vessel C; 3 cub. cent. are covered by the sides of 
the boxes through which it passes; and the last 1 cub. cent., marked 
H, is covered with a piece of vulcanised india-rubber tubing, and the 
whole made secure from any leakage by lining the sides of the holes 
through which the bar passes with a varnish made of caoutchouc 
dissolved in benzine. The bar is placed 54 millims. from the bottom 
of B, and 12 millims. from the bottom of C. 

When we desire to make an experiment, the vessels are put in 
water, so as to equalise their temperature; they are then carefully 
wiped and placed in the wooden box, surrounded with wadding, and 
50 cub. cent. of water, at the temperature of the room, poured 
into the vessel C; the two boxes are then covered with vulcanised 
india-rubber lids, each perforated with two holes; the vessels are 
covered with wadding, and the lid of the box shut. Through one 
of the holes in the vessel C is introduced a very sensitive ther- 
mometer, graduated in tenths of a degree; in the other hole is a small 
whalebone rod, E, having at its extremity a piece of vulcanised 
rubber to agitate thoroughly the water in the vessel during the ex- 
periment, and render it of a uniform temperature. When the water 
in the vessel C has attained a fixed temperature (which is generally 
within one degree of that of the room), a thermometer is introduced 
into the vessel B, and 200 cub. cent. of boiling water poured in by 
means of a funnel, which communicates with a tube F; the tempera- 
ture of the liquid falls to 86 deg. or 88 deg., but is again raised 
within three minutes to 90 deg. by a small jet of steam, generated 
in a flask, the water in which is kept boiling during the whole of the 
experiment. A few experiments soon enable the operator to keep 
up a constant temperature of 90 deg. in the vessel B during the 
_— of an hour which the experiment requires. Immediately on 
the boiling water being poured into the vessel B, the operator looks 
attentively at the scale of the thermometer in vessel C, and as 
soon as he perceives the column of mercury rising, he carefully 
marks the second and minute dials of his watch, and makes similar 
marks fifteen minutes further on. During this time the operator 
agitates the liquil in vessel C with the agitator E, and every five 
minutes marks down the rise of temperature. The water in the 
vessel B has a uniform temperature, owing to the agitation produced 
in it by the small jet of steam which arrives almost close to the 
bottom. 

The following figures will show how insignificant was the radia- 
tion from the Be, vessel B, containing 200 cub. cent. of water at 
90 deg. C., to the smaller vessel C, containing 50 cub. cent. of 
water at natural temperature, when the two vessels were not con- 
nected by a metallic bar, though placed in their usual position in the 
apparatus, for in fifteen minutes the temperature of the water in the 
smaller vessel C only increased 0°05 of a degree, and in half an 
hour only 097, 





| Temperature of the water 
| in the vessel C. 


| 17-20 
17°25 


After 15 minutes... .. 26 oe eos 

After 30 minutes... .. 2. .. se + 17°90 

Therefore the entire increase of temperature in the vessel C, in 
our experiment, must have been due to the heat conducted by the 
bar. 

It was found that it required twenty-four hours before the tem- 
perature of the water in the vessels of the apparatus was in 
equilibrium with that of the surrounding atmosphere, when 
200 cub. cent. of boiling water was poured into the vessel B, and the 
apparatus left to cool. It might be objected that in our experiments 
we neglected to take into account the heat absorbed by the sides of 
the vessel C; but we found, from a great number of experiments, 
that whether we took into consideration, or not, the amount of heat 
absorbed, it did not affect in any degree the relative conductibility 
of the metals and their alloys ; but it must be borne in mind that it 
was not the absolute quantity of heat communicated to the bar in 
vessel B which was determined in vessel C, but the relative facility 
of conduction by various metals, all circumstances being the same. 
The best proofs that we can give of the accuracy of the process 
are:—Ist. That the series of alloys which conduct heat in the ratio 
of the equivalents of the metals composing them would not have 
shown such a coincidence between the observed and theoretical re- 
sults if our process had presented any serious defects. 2nd. That 
we have been able to determine with accuracy the marked influence 
exercised by the addition of 1 per cent. of a metal to another metal. 
8rd. It will be seen further on in the paper, that we have determined 
with precision, that in copper bars, having different conducting 
surfaces, the observed result agrees with the calculated one. 

The process followed to ascertain the amount of heat absorbed by 
the vessel C, consisted in putting into the vessel, cooled down to the 
natural temperature, 50 cub. cent. of water, having the temperature 
which the water had when the last experiment was completed, and 
noticing how much heat was absorbed from the water during the 
quarter of an hour, For example :— 


Mean conductibility. Mean absorption. Total, 
Zine cast vertically 20°03 se -- 880 .. oe 28°83 
Antimony cast vertically 6-12 os -- 2°50 .. . -- 862 


but as 20°03 ; 6°12: ; 28°83 : 2 = 8°80, the relative conducting power 
of antimony. 

Therefore, it is quite clear that the addition of the heat absorbed by 
the vessel C, to the heat of the water in the same, would have com- 
plicated our results without any advantage. 

We shall only give two examples here to show how very regu- 
larly the apparatus works, and how accurately it indicates the 
different degrees of conducting power of two metals. The increase 
of temperature, in the successive five minutes, is in the same ratio 
whether the conductors be good or bad. 
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In fact, it is owing to the facility of appreciating within two- 
tenths of a degree, in two successive assays, the conducting power of 
a metal or alloy, that we have been able to determine the precise 
conducting power of so large a number of alloys and amalgams, and 
even these researches have required more than a year’s constant 


labour and attention. 
The metals which we used were purified by the following pro- 


cesses :— 

Gold.—About 140 grammes of nearly pure gold were dissolved in 
aqua regia, and the liquid evaporated to dryness. The residue was 
dissolved and filtered, and to the filtrate a solution of protosulphate 
of iron was added. The gold thus precipitated was washed with 
hydrochloric acid, and fused with a little borax and nitre. 

Silver.—Pure chloride was reduced by fusing with pure car- 
bonate of potash. 

Copper was obtained by reducing pure oxide of copper by a cur- 
rent of pure hydrogen, or by depositing it from a solution of pure 
salt at a po'e of a galvanic battery. 

Tin.—Well-crystallised protochloride of tin was re-crystallised, 








and, when quite pure, was reduced by being fused with a mixture of 
bicarbonate of soda and lamp-black. 

Bismuth.—Pulverised bismuth was dissolved in strong nitric acid 
the liquor filtered through asbestos, and mixed with twenty times 
its bulk of water. The subnitrate thus obtained was washed, dried 
and reduced with lamp-black. : 

Antimony.—This metal was pulverised and fused with a mixture 
of pure nitrate and carbonate of soda; the antimoniate of soda so 

roduced was washed with boiling water until the filtrate was no 
onger alkaline. The insoluble mass was dried and reduced with 
lamp-black. 

Lead.—Nitrate of lead was re-crystallised, and, when pure, the 
salt was dried and calcined. The oxide of lead so prepared was 
reduced by lamp-black. 

Zinc.— Vieille Montagne zinc was re-distilled twice. 

Cadmium.—This metal was obtained pure by dissolving in hy- 
drochloric acid, and passing sulphuretted hydrogen into the liquor. 
The sulphuret of cadmium was well washed with a solution of sul_ 
phuretted hydrogen and dissolved in hydrochloric acid; carbonate 
of ammonia was added, and the precipitate was washed, dried, 
mixed with lamp- black, and the cadmium distilled. 

The platinum, aluminium, iron, and sodium which we used were 
<= commercially pure. 

s the determination of the power of metals to conduct is of 
= ~<A we shall give here a detailed record of the results 
obtained :— 
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From the details given in describing the apparatus used in our 
experiments and the methods followed, it will be easy to perceive 
that for the solid metals we always employed square bars, 1 c. m. 
square and 6 c.m. long. These bars were always cast of a larger 
size than required. and were filed down to the exact dimensions. 
For mercury and sodium we were obliged to have recourse to other 
methods of operating. We employed a very thin sheet-iron box, 
the internal dimensions of which were exactly those of the square 
metallic bars which we usually employed. To admit the mercury, 
there was in the middle of one of the longitudinal surfaces a small 
hole 4 miilims. in diameter, and when full of mercury the hole was 
stopped with a little thick caoutchouc varnish. The box was then 
weighed, by which it was easy to ascertain if it was quite full. It 
was then introduced into the two vulcanised india-rubber boxes, and 
the conducting power of the mercury and box determined. By 
subtracting the special conducting power of the box (which had 
previously been ascertained) from the total conducting power of the 
box and mercury, the difference was the conducting power of the 
mercury as given above. We operated in the same way with 
sodium, with this difference, that we melted the sodium under 
benzine, and whilst fluid filled the box with it. Of course we 
cannot pretend that the figures which we give in these two instances 
represent their exact conducting power, but they are at all events 
very near the truth. We endeavoured to ascertain the conducting 
power of potassium in the same way, but failed, owing to the 
tendency which potassium has to granulate when melted under 
benzine. 

We think it our duty to state, that we are aware of the respective 
works of M. Langberg and of MM. Wiedemann and Franz, but that we 
have not followed their thermo-electrical process, as we deemed our 
method capable of giving more direct and reliable results. We have, 
however, great pleasure in confirming their results with reference to 
the superior conducting power of silver to that of gold, though the 
order of conductibility of the other metals as determined by our 
process is different from theirs. 

In determining the conducting powers of metals, great attention 
must be paid to their physical state, as their conductibility is moditied 
by their molecular condition. 

INFLUENCE OF MOLECULAR CONDITION. 

We found that the conducting power of several metals was 

different when they were rolled out into bars, or when cast. Thus, 


for example :— 
Conduct. found. Conduct. : Silver = 1,000. 
Rolled copper .. +» 26°95 ° oe S45 
Castcopper . «- 2587 ee lll 





It is probable that the reason why rolled metal conducts heat 
better than the same metal when simply cast, is that the molecules 
composing the rolled metal are in closer contact than those com- 
posing the cast metal, owing to the process of rolling; and it is 
worthy of observation, that this view agrees with Mr. J. P. Joule’s 
theory that heat travels in bodies by the vibration of matter, and not 
by the fluid called caloric, travelling between the interstices of the 
molecules. 

INFLUENCE OF CRYSTALLISATION. 

The influence of the molecular arrangement is clearly illustrated 
in the following examples, where it is seen that the conducting 
power of zinc, antimony, and bismuth, is modified according to 
the axes of crystallisation. Thus the conducting power of zinc 
is different if the sample for experiment is cast horizontally or 
vertically ; for example, 

Conduct. found. Conduct. : Silver = 1,000. 
Zinc cast vertically .. 0°03 .. -- 638 
Zinc cast horizontally.. 1940... -- 608 
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If these two square bars be broken and examined, they present a 
very great difference. 








The one cast vertically has four 
axes of crystallisation, all starting 
from the centre and proceeding to- 
wards each angle of the bar, as shown 
in the annexed figures. The one cast 
horizontally has one centre line or 
axis of crystallisation, which divides the square bar into three 





parts. . ‘ , eo 

The results obtained with antimony are the following :— 

Conduct. found. Conduct. : Silver = 1,000. 
Antimony cast vertically .. 612 .«- - 192 
Antimony cast horizontally 6°85 .. + =«-215 

We shall refer to the extraordinary influence exercised by 
crystallisation on conduction of heat when we examine some of the 
alloys. 

INFLUENCE OF SMALL AMOUNTS OF IMPURITIES ON THE 
CONDUCTING POWER OF METALS. 

We have thought that it would be useful to ascertain the 
influence which 1 per cent. of a metal exercises when added to 
another, and these are the curious results obtained with gold and 
silver .— 

Found. Conduct.: Silver = 1,000 
31°31... -- 981 


Pure * >. o 
cent. of silver 26°80 


ld 
Gold with 1 per 

Therefore the addition of 1 per cent of silver, the best conductor 
to gold, diminishes its conducting power nearly 20 per cent. 

We have observed much more marked examples of the diminution 
of conductibility of a metal by the addition of 1 per cent. of another 
metal ; for example, whilst the conducting power of pure mercury is 
21-60, it is only 13°15 when amalgamated with 1:25 per cent. of tin. 
Professor W. Thomson having lately discovered that a small 
quantity of various metals added to copper greatly modities the con- 
duction of electricity by this metal, we deemed it advisable to try if 
the conduction of heat by copper would also be altered if we were to 
alloy it with 1 per cent. of various other metals. We were fortunate 
enough to obtain results which coincide with his, namely, that some 
metals increase the conduction of heat by copper, whilst others 
diminish it. 

We have also examined the influence which carbon exercises on 
the conductibility of iron, and we hope that the results observed 
will prove useful in a commercial point of view; for as seen by 
the figures obtained, the difference is about equal to 18 per cent. 
The following are the results :— 


840 





Found. Conduct.: Silver = 1,000. 
Malleableiron* .. .. 13°92 .. oe -. 436 
5 2. «o 3 oe os - St 


2 es 
Castiron .. .. «. 11°45 .. -_ -- 359 
We also thought that it would be interesting to ascertain what 
would be the influence of another non-metallic substance on a metal, 
and we accordingly made the following series :— 








| Conducti- 

| Found. | Mean. -..., 
a a | | 25°87 sll 
Copper with 1 percent ofarsenic.. .. { 18°20 570 
Copper with 0°5 per cent ofarsenic .. { P 21°35 669 
Copper with 0°25 per centofarsenic .. { : 24°60 771 











These results confirm the influence of a non-metallic body on the 
conductibility of a metal. It is interesting to observe that the in- 
fluence of arsenic on the conduction of heat on copper is in ratio 
with the increased quantity of arsenic. 

We have also examined a great number of alloys with the hope 
of throwing some light on their chemical composition, and we trust 
that the facts which we are about to describe will not only tend to 
illustrate this point, but will also be of interest from the new and 
various results observed. 

We have also made a great variety of experiments with the view 
of acertaining if there be a general law in connection with the 
conduction of heat by alloys, and although we could not trace any 
general rule, still we observed several useful facts. 

The conduction of heat by alloys may be considered under three 
general heads :— 

1. Alloys which conduct heat in ratio with the relative equiva- 
lents of the metals composing them. 

2. Alloys in which there is an excess of equivalents of the worse 
conducting metal over the number of equivalents of the better con- 
ductor, such as alloys composed of 1Cu and 2Sn; 1Cu and 38n; 
1Cu and 4Sn, &c., and which present the curious and unexpected 
rule that they conduct heat as if they did not contain a particle of 
the better conductor; the conducting power of such alloys being 
the same as if the square bar which we were examining was 
entirely composed of the worse conducting metal. A not loss re- 
markable fact is that the alloys of a series, such as those of 2 equiva- 
lents of bismuth and 1 of lead, 3Bi and 1Pb, 4Bi and 1Pb, 5Bi and 
1Pb, all conduct the same, viz., about 1°9, the various increasing 
—— of lead exercising no influence on the conductibility of 
the alloys. The results obtained with this class of alloys are most 
important to engineers; for it will be seen in the case of the alloys 
of brass and bronze, that no increase is gained in the conductibility 
of an alloy by increasing the quantity of a good conductor; nay, in 
many cases it would be a decided loss, unless a suflicient quantity 
of the better conducting metal be employed to bring the alloy under 
the third head. 

3. Alloys composed of the same metals as the last class, but in 
which the number of equivalents of the better conducting metal is 
greater than the number of equivalents of the worse conductor; for 
example, alloys composed of 1Sn 2Cu; 1Sn 3Cu; 1Sn 4Cu: in this 
case each alloy has its own arbitrary conducting power; the con- 
ductibility of such an alloy gradually increases and tends towards 
the conducting oa of the better conductor of the two metals 
composing the alloy. 

( To be continued.) 


* The iron was manufactured from the same cast iron as that used in this 
experiment, and both were identical to those used by Mr. Joule in his 
thermo-electrical experiments. Their composition was as follows :— 


Analysis of cast iron. Wrought iron. 
« cc os 9296 , j 





Carbon .. ° - 0296 
Silicium .. .. «. oe 20 oe ~~ 0°120 
Phosphorus .. .. «+ 0645 07139 
ad a6 ss. we ogee os ee 0°134 
Manganese and aluminium.. traces .. os 
ee 99°311 
100°000 am «- 100°000 


AtLantic TeLEGRAPH.—Mr. Cyrus W. Field, of New York, has 
arrived in this country on business connected with the Atlantic 
Telegraph Company’s operations. 

THe Marserties AND Touton Ramway.—This line, which has 
been recently opened, passes through a district presenting many 
natural obstacles to construction, the line having the reputation of 
having been the most difficult to construct in France. The tunnels 
are numerous, there being two very long ones near Ollioules, and so 
are the cuttings, which are both deep and long. The whole of the 
permanent way is admirably constructed, the masonry of the bridges 
and crossings of the most substantial description The only excep- 
tions are the stations, which are slight, that at Toulon not being yet 
finished. That the line can ever pay from local and through traffic, 
80 long as it stops short at Toulon, is very doubtful. 
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THE GIN 
STEAM CULTIVATION. 
THERE are facts known to us leading to the belief that the rotary 
steam cultivator will achieve, during the present year, something 
more like practical success than it has yet exhibited. At Warwick 
we may expect Mr. Nash’s ‘‘Romaine” engine, Mr. Rickett’s 
Chester machine in a new form, and probably one or two novelties 
in the same line; so that the revolving digger will be likely to run 
the rope-traction implements rather close. And, as a farmer said the 
other day, “one of the whirligigs may, after all, beat both Smith's 
round-about and Fowler's long-range.” 

It is a happy circumstance, too, that while the Royal Agricultural 
Essay on Steam Cultivation is to give us “an account” of the 
measure of practical success hitherto realised, the Bath and West of 
England is to teach the clever mechanicians of the day what is “ the 
agricultural object to be aimed at;” to tell them, in fact, what the 
farmer really requires to be done to his land in any operation which 
may supplant the present mode of tillage. Such teaching is very 
much wanted; for any one may see in the Patent Office “ blue books ” 
what great ingenuity and large sums of money are being expended 
in an utterly wrong direction, owing to inventors being so often 
working industriously in the dark. 

Now, Mr. Chandos Wren Hoskyns has done much towards 
enlightening the world on the subject of mechanical tillage; and his 
writings have had great etlect, as far as they have been appreciated 
and understood. It will be well, therefore, to remind our readers of 
some of the principles which he long ago advanced, and they may 
have perhaps forgotten. 

Up to the year 1849, steam-power had been proposed for ploughing 
and other traction operations; for rotary soutien, forking, or 
scratching; for subsoiling; for levelling land; carrying loads of 
manure and produce; watering; mowing; for hoe or mattock 
digging ; and perhaps we may say even for destroying weeds—as 
Winrow’s invention, patented m 1838, and exhibited at the Oxford 
meeting of our Agricultural Society, in which a blast of steam, hot- 
air, or flame is directed upon the ground to kill or consume root- 
weed, shaken out of the soil by the Norwegian-harrow-like stirrers 
of the ——. But, hitherto, there had been no copying of the 
spade. In 1849, Mr. Hoskyns published the “Short Inquiry into 
the History of Agriculture” (read before the Royal Manchester In- 
stitution) ; toward the close of which work he criticises the clumsiness 
and inefficiency of the plough upon clay land, and urges inventors to 
discard all traction-implements from their thoughts, and concentrate 
their attention on the action of the spade, Hereupon, several 
digging-machines made their appearance; and, though answering to 
part of the author's teaching, yet violating the rule laid down in the 
same pages, that steam-power invariably rejects old-fashioned tools 
and appliances, and supersedes them by methods of itsown, Instead 
of simply learning from the spade what the process of digging 
essentially is—that it consists in the two acts of inverting and sub- 
dividing, the purpose being to admit the atmosphere—the mechanical 
world seem to have taken the advice literally, and aimed at working 
the tool itself, rather than at accomplishing like results. Instead of 
seeking to invert and pulverise in any way best adapted to the power 
employed, the inventors, over-ingenious for once, minutely copied the 
movements of a tool that is but one means (and the best for hand- 
labour) out of many by which these operations may be effected. And 
hosts of complicated machines for imitating manual operations 
(rather than simple revolving diggers, making a smooth, clean cut) 
have kept appearing up to the present time. 

A quotation from his advice to inventors having been appended 
to an engraving of Lord Willoughby D’Eresby’s steam-plough in 
the Illustration Universel (the Paris Illustrated News) by M. St. Ger- 
main Le-Duc, Mr. Hoskyns wrote an article in 1850, disclaiming all 
connection with steam ploughing at all, and demonstrating that the 
new power required a circular instead of a rectilinear motion, and 
ought ® abrade and comminute the soil in a single act instead of 
laboriously tearing it up in lumps (as with the plough) for other 
instruments to operate upon. He proposed a revolving (not rolling) 
cylindrical rasp, driven by steam-power, at the tail of a slowly- 
progressing locomotive engine, as the best form of cultivator for 
cutting up a stratum of soil into a seed-bed ; giving that inimitable 
word-picture of the “revolving Briareus,” never to be forgotten by 
the readers of the “ Chronicles of a Clay Farm.” 

In the next year he complained of the delay and silence in which 
the question was suflered to rest, but deducing hope from the fact 
that many minds were full of thought about steam cultivation. He 
then proceeded to analyse “cultivation” itself into its simplest 
elements, to infer the readiest pulverising process from the action of 
animal claws, and, tinally, to warn inventors against the fallacy of 
a traction implement for steam-power, and the * redoubled solecism” 
of rolling spades. In a subsequent letter Mr. Hoskyns excuses his 
four months’ silence on the subject by saying, * 1 would rather the 
subject developed itself; as 1 am sure it will. I have a sort of 
mysterious, indescribable faith in slowness. Everything great and 
true in its time has been hard at the birth, And I have a heavy, 
troublesome, leaden conviction on my mind, that won't give way, 
by day or night, that my idea on this same subject of steam engine 
agriculture is utterly true.” If slowness were the sole qualification 
indispensable to success, then indeed is our triumph sure ; for now, 
after the lapse of nearly five years since the above propositions 
aroused the attention of the agricultural world, we have arrived 
very little closer to a realisation of rotary tillage. Powerful induce- 
ments to effort have existed long enough. “Iam a farmer on a very 
large scale in Jamaica,” writes a correspondent to Mr. Hoskyns, 
“having four estates cultivated on my own account, and nearly 
thirty others over which | have control. There we put from eight 
to fourteen oxen toa plough, with four people in attendance ; and 
many good agriculturists of this country who have gone out to 
manage their own estates, or those of others, have tried in vain to 
improve on this abomination. We have a most independent 
peasantry to deal with, who have us completely in their power, and 
work or not as their fancy takes them, and on their own terms; for 
nature is so productive, and land so cheap there, the stimulus to 
exertion is wanting. You may conceive, then, the cost of ploughing 
and pulverising an acre of land; and when the idea of doing 
this by steam has been talked of, I have always said, ‘If steam 
can compete with one man and a pair of horses here, what 
would it do in Jamaica against twelve oxen and four people, 
moving half an acre a day?’ for in some parts of the island not 
a man is seen in the fields after mid-day. I cannot grow the 
sugar-cane properly unless I can give the land a garden culture. 
My principal estates are a rather strong clay, on limestone rock, and 
at various depths. Had I an instrument such as you described, I 
could grow three hogsheads of sugar where I now grow one. Coals 
with us are little dearer than in London : we get them nearly freight 
free.” The steam-plough of Mr. Fowler, and the steam-grubber of 
Mr. Smith, we believe, have both commenced operations in the West 
Indies since this was written. In Australia, too, a steam cultivator 
would be a priceless boon ; not so much on account of the oxen em- 
ployed, which are cheap enough, but because human labour is so 
enormously dear: and it is deep trenching that is particularly wanted 
there for vineyards and garden grounds. Many lands upon our 

globe are waiting, indeed, as patiently as our own English y anal for 
deep steam-digging to develope their latent power of production. 
America, we know, is busily trying for steam-power cultivation. 

After another interval, we again find Mr. Hoskyns, in a contem- 
porary, satirising the impotence and prejudice of the agricultural 
mind in relation to this subject. ‘Improvements in the existing 
implements of tillage,” he exclaims, “are, of course, amazingly 
numerous: a revolution impending over tillage itself is the last 
thing dreamt of. Men look upon the steam engine rather as a piece 
of concentrated horse-power to be harnessed to the existing horse- 
worked implements, than as a new agent, whose entry on 
the scene of action enables us to reconsider the whole phi- 
losophy of tillage, to analyse it into its elements, to see what 
it is; what it has been, when confined to manual power under 
the primeval dynasty of the spade and hoe; what it is under the 
advanced but equally special limitations of animal power, as 
exhibited in the plough and every other implement of draught; and 
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what it might be under the wider sphere of available process which 
the steam engine presents. . . . It is somewhat strange, too, 
that when modes of tillage already exist, so totally and specifically 
different in action from all horse-worked implements, as those both 
of the spade and its more ancient congener the hoe, the perpendicular 
and very effective action of these tools, contrasted with implements 
of draught, has not dimly suggested the possible discovery of other 
means of cultivation as different from all of these as they are from 
each other. . . Any one who has ever seen a nutmeg rasped 
away into fine atoms against the surface of a grater, or sawdust 
scattered in heaps from timber by the teeth of a circular saw, and 
can find room in his imaginative faculty for the contemplation of 
this mechanical process, side by side, with the agricultural fact 
that a seed-bed is only a layer of comminuted soil a few inches in 
depth, might surely save the credit of his generation by some more 
congenial suggestion for the effectuating of tillage by steam- power, 
thau attempting to bind it down to an apprenticeship in which 
ploughs and harrows, rollers and scufflers, or even the spade, are 
still to figure as the rude terms of the indenture. There 
are not wanting heaps of patents and pretentions, crowding in con- 
fused succession on the public notice. There are plough-dragging 
engines — stationary and locomotive, ‘ploughshares on circular 
frames,’ ‘ revolving spades,’ the production of would-be discoverers, 
who never devote one serious hour of study to the simple elements 
of the problem they undertake, the mechanical act to be accom- 
plished, and the mechanical means necessary to accomplish it ; but, 
taking a plough and a steam engine, or a spade and a steam engine, 
as the inevitable sire and dam of the fore-determined ‘ cross,’ plunge 
headlong into the labyrinth of complex and solitary contrivance 
how to join things which nature has put asunder. . . . We 
have called aloud: will no man hear? We have piped often: will 
no one dance ?” 

In the same year the publication of “Talpa; or the Chronicles of 
a Clay Farm,” gave wider circulation to these opinions and deduc- 
tions ; and in this work the author expressly guards himself against 
an objection which many individuals considered as altogether over- 
throwing his idea of a steam-driven cylinder. Rasping a tine seed- 
bed out of the solid would be useful in some cases, but the cohesive 
properties of clay soil, and the effects of different kinds of weather, 
render necessary a division of the ground into clods rather than into 
dust. Howbeit, Mr. Hoskyns, while recommending us to consider 
the greater influence of manure, &c., upon earth pulverised more 
minutely than we have been accustomed to see it, suggests the 
principle of the revolving tiller as applicable for cutting the soil into 
any pattern of coarseness or fineness we may please—with a rapid 
motion for the latter, and a slow one for the former quality of work. 
The principles have not lain dormant, but, working in many 











| minds, have produced a series of inventions for scratching, rooting 





up the ground by rotating screws, &c., with only a few really 
sensible attempts at performing a reasonable process of tillage by the 
revolving method. For, alas! as the finest yeast may prove abortive 
under a mismanaged fermentation, so, in unskilful hands, these writ- 
ings evolved, instead of a cheering spirit, only sour and bitter dis- 
appointment. : 

This year, however, we trust will either secure the practical success 
of the two or three rotary cultivators which have already commended 
themselves in the field, or else inaugurate the triumph of something 
still newer and more etfectual.—Mark Lane Express. 


SWEDISH RAILWAYS. 


In Captain Galton’s last report on British and foreign railways, the 
kingdom of Sweden and Norway, with an area of 292,568 square 
miles, or as much as that of France, England, Scotland, and Wales 
combined, was reported as having 88 miles only of completed rail- 
way. A considerable extent of lines are now in working or con- 
struction in this, the northernmost kingdom of Europe. The Swedish 
Government Railways will form a direct connection, across the 
peninsula, between Stockholm and Gottenburg. 70 miles north- 
eastwardly from the latter point are now worked, and 80 more are 
expected to be completed before the end of the current year. The 
traffic on the portion now opened is already very fair in amount, and 
gives constant employment to eight of Beyer, Peacock, and Co.'s 
locomotives. Two more engines are at Stockholm, awaiting the 
opening of a short piece of the line at that end. Another line 
extends northwardly from Malmé at the southern extremity of the 
Swedish peninsula, opposite Copenhagen, about 50 miles being open 
and now worked with six of Beyer, Peacock, and Co.’s engines, and 
two more, which at one time did service on the London and South- 
Western Railway. ‘The Malmé line will be extended north-east- 
wardly to Jonkoping, at the foot of Lake Wetter. It is at Motalla, 
on this lake, that the Motalla company have one of the largest esta- 
blishments in Sweden for the manufacture of steamboats, engines, 
and machinery. 

A railway of some 80 miles length has been opened to the west- 
ward of Getle, on the Gulf of Bothnia (above the Baltic), to the 
copper, iron, and timber region about Falum. ‘The western portion 
of this line was to have been opened this week. It is through a 
somewhat difficult district, but has no gradient exceeding 1 in 66, 
that being for 3 miles. This line is worked by six of Sharp, 
Stewart, and Co,’s six-wheeled coupled engines, and by two others 
from Beyer, Peacock, and Co's. 

Another private railway, owned in London, and called the “ Royal 
Swedish Railway,” has been worked for some time between the 
lakes to the west of Stockholm. Some of the engines were supplied 
by Messrs. Wm. Fairbairn and Sons, There is also a railway in 
operation to the eastward of Christiania in Norway, and two or 
three private railways extending from the inland navigable waters 
to some of the mineral districts within Sweden, 





SUBMARINE LAMP. 


Ar the meeting of the Paris Institution of Civil Engineers on the 
20th ult., M. Tronquoy described a submarine —_ invented by 
M. Guigardet. Adopting the description given, the lamp is of the 
“liquid hydrogen ” kind, the burning fluid being a mixture of alcohol 
and turpentine. The lamp is inclosed in a thick glass cage hermeti- 
cally sealed, excepting that it is supplied with tubes for the entrance 
of air, and a chimney for the discharge of the products of combus- 
tion. “Two vertical tubes placed on the sides introduce into the 
glass cage, and to the bottom, the air necessary for combustion ; a 
receiver, forming a foot, placed at the bottom of the apparatus, com- 
municates with the air tubes by two small branches joined to them 
at the points where they bend before entering the cage. The re- 
ceiver serves to catch the liquids condensed in the tube or in the cage, 
and which, were they to collect at the bend of the air-tubes, would 
obstruct them and prevent the access of air to the burner of the 
lamp. Finally, an iron ring, placed at the bottom, serves for 
attaching a weight for keeping the lamp vertical and steady, whilst 
a float sustains it from sinking.” The air tubes and chimney are of 
such length that, at the greatest depth of submersion, their open 
ends are from 20 in, to 3 ft. above water. 

M. ‘Tronquoy related some experiments made with this lamp at 
depths of 16 ft. of turbid water, where, in full day; the eye could 
not penetrate more than 2} ft. A diver having descended with the 
lamp and a writing tablet, a glass box containing a coin was a 
in the water, so as to fall near him. In a few seconds the diver 
arose with the box and his tablet, on which he had written—* The 
box contains a piece of money ;” the light of his lamp having been 
sufficient to enable him to see distinctly at a distance of 7 ft. Similar 
experiments, with equal success, were made in the harbour of 
Marseilles, where the waters are notoriously turbid. 

M. Faure, the president, in thanking M. Tronquoy for his com- 
munication, observed that one of the members, M. Trelat, had 
presented also, in the name of the Committee of Economic Arts, of 
which he was a member, a very favourable report on M. Guigardet’s 
lamp. 
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MESSRS. G. AND A. HARVEY’S BAND SAWING-MACHINE. 
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Tue illustrations represent respectively a front and side view of the 
well-known endless-band sawing-machine made by Messrs. G. and A. 
Harvey, of the Albion Machine Works, Glasgow. The frame A, A, 
is cast in one piece, to insure strength and steadiness. The bearing 
D, Fig. i, of the top pulley E, for carrying the saw, is carried on 
slides, which allow of its adjustment vertically, or with reference to 
the distance between the upper and lower pulleys. This is effected 
by an attached nut and screw; the screw ssing through the 
centre of a spiral spring B, so that when the screw is turned by | 
means of the hand-wheel F to raise the bearing, the spring is com- | 
pressed, and the requisite tension on the saw is obtained. This | 
sensitive motion permits the saw to expand or contract as it may | 
become heated or cooled, and avoids the use of weights sometimes | 
adopted for the same purpose. | 

From the form of the framework, the saw takes in, inside, the full 
length of the diameter of the pulleys, that is from a to 6. The 
starting gear H, H, is so arranged that it is impossible suddenly to 
set the machine in motion, the sudden starting when the pulley, 
which is driven by the saw itself, is at rest, being one of the causes 
of breakage in some other band sawing-machines. The axis of 
the trunnions I, upon which the table is moved for cutting angles, 
is on the same plane as the surface of the table, thus saving the 
usual adjustment of the guide, which is fixed in the table for the 
saw to run through, as that guide maintains its proper position at 
whatever angle the table may be placed, it being in the course of the 
saw under all circumstances. <A strong cast iron guard, K, K, em- 
braces the saw during almost its entire course, and thereby prevents 
any risk of damage to the workmen, in consequence of the breakage 
or slipping off of the saw when at work, in which case it is in other 
machines rather dangerous. This guard has also the advantage of 
preventing anything coming in contact with the saw, either when at 
rest or when at work, whereby it might be damaged. 





Aw American View or tHe WaAr.—The question chiefly dis- 
cussed among American merchants is, what effect the war would 
have upon the interests of the United States? It was thought that 
it would benefit our shipping and carrying trade, and help breadstutts 
and provisions, while cotton might, to some extent, be injured by it. 
Naval stores have already improved in anticipation of the war; and 
it may also be remarked that saltpetre has naturally advanced from 
the same cause, and that large lots are now held on speculation. ' 
The opinion seemed to be that at first it might affect American secu- 
rities unfavourably, but that should it become serious or threaten a 
wide extent in its range, it would ultimately benetit them; because 
moneyed men in Europe, on feeling insecure, would again do as they 
did in the Continental revolutions of 1848—send large sums of money 
to this country for investment in the better class of our bonds and 
stocks.— New Vork Herald. {In brief, the argument amounts to 
this—that it will be all the better for the almighty dollar. | 

Temrerine Steet Toois.—There are some facts in the hardening, 
tempering, and heating of steel articles and tools that are not 
commonly known or attended to. All workers in steel are, very 

roperly, more or less careful not to injure it by over-heating ; but 
it may as certainly be deteriorated by a too-long continued, or a too- 
often repeated, moderate heat. Good new steel, when broken, will 
exhibit an uneven splintered fracture, which indicates toughness. 
This quality, by a repetition of moderate heats without hammering, | 
or a prolonged heat (as in annealing), will, in a marked degree, | 





disappear, and the steel is now without body—not brittle, but rotten. | 
I presume it is well known to machinists that a drill becomes worth- | 
less if several times hardened and tempered without forging. The 
effect can be seen in the discoloration of the grain; its appearance 
being muddy and dead, and lacking the peculiar gloss and splintered | 
texture of tough steel. In the hardening and tempering of thin | 
saws, the intluence of time, as well as temperature, is often forcibly | 
illustrated. For example, hand-saws will bear their teeth set at a 
given temper, but if (as sometimes happens) the saw is not sufli- 
ciently heated to harden when dipped in the bath, and it has to be 
re-heated, it will require to be drawn to a softer temper to admit of 
being set without breaking the teeth. The same pernicious effect 
occurs when the heat of the furnace is too low and requires extra 
time, and in a still greater degree if the saws are exposed to the 
flame of soft coal. It has been found that the toughness of the saw 
is in a direct ratio with the quickness of the heat and the clearness 
of the fire. It is erroneously supposed by many persons that some 
sort of virtue is imparted to steel by being hardened in specific baths, 
With the exception of tiles and sheet-steel, clear water is the best 
hardening medium for about all kinds of tools. If the tool is of a | 
slender form the water should be heated to about 100° Fah., to pre- | 
vent warping. Forge tools have their surfaces brightened to remove 
the scale before heating; they will then harden at a low heat, and 
more regularly, and, as_a consequence, will not be so liable to warp. 
For sheet-steel or small delicate tools, a bath composed of 1 gallon 
of fish-oil and 1 Ib. resin, and made warm for use, is as good as, or 
better than, a more mysterious compound. It will strip off the 
scale of the steel and make it harden uniformly and moderately, 
which is all that is required. Steel hardened in this liquid is of about 
the same degree of temper, without drawing, as it would be if drawn 
to a deep straw colour after dipping in water; and this should be 
allowed for accordingly in fixing the temper.—Correspondence of 
ScientificAmerican, j 
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KINSEY’S PUMPS. 
PATENT DATED 27171 OcroBER, 1858. 


Fic. 1 is a horizontal section of a steam-cylinder, pision, and con- 
necting-rod, with a pump arrangement, the invention of John 
Kinsey, of Brighton; Fig. 2 is a sectional side elevation of the 
plunger, bracket-plate, and valve-box ; Fig. 3 being a front view of 
the cross-head, showing the mode in which it is fitted upon the 
screwed end of the hollow piston-rod. 





A is the cylinder; B the back cover; C the front cover; D the 
piston, which may be of wrought iron forged on to the end of the 
tubular or hollow piston-rod E; F a central guide-rod, turned to a 
shoulder, and screwed at one end, and titted into the back cover or 


| cylinder bottom, having a nut G thereon, whilst at the other end of 


the piston-bar or guide-rod F it is screwed, and passes through a 
hole in a bracket-plate H projecting from the side of the boiler or 
engine framing, and is secured thereto by means of check-nuts, or a 
check-nut I on the back, whilst on the extreme end is screwed the 
valve-box of the feed-pump ; a vertical longitudinal section of which 
valve-box is shown in Fig. 2. The one end of the piston-bar or 


| central guide-rod F is bored up to a sufticient length to form a pump 


barrel, as shown at K, for a plunger L to work therein; this plunger 
L is made to work in a stuffing-box and gland in front of the valve- 
box, and its outer end being screwed and turned to a shoulder, for 
the purpose of receiving the ends of the sling-bars M, M, or con- 
necting-rods, which at their ends are attached to the cross-head N, 
which is screwed upon the end of the hollow piston-rod E. The 
forked ends O, O, of the connecting-rod P are fitted with straps and 
brasses, to work upon the journals of the cross-head N. 

Fig. 2 is a vertical sectional view of the valve-box and its adjacent 
parts and fittings. a, a, the body of the pump valve-box; 6a gland 
through which the plunger L works; ¢ the suction pipe ; d the suc- 


| tion valve seat; ¢ the spherical valve; and f the valve guard; 


g the delivery pipe; A the delivery valve seat; ¢ the spherical 
delivery valve, and & the delivery valve guard. 

Fig. 3 shows the cross-head N, in which / and l' are two half-jaws, 
securely attached together by bolts and nuts, the interior of the cross- 
head jaws being shown as See, to receive an octagonal nut m, 
screwed upon the end of the hollow piston-rod E. 


Ecyptian Rarways.—The first-class through fares of the 
Peninsular and Oriental Company’s passengers, from Alexandria to 
Suez, 204 miles, has been reduced from £10 to £7, the reduction to 
take place on the Ist of July. The local-fare is less than the last- 
named sum, but fewer privileges are accorded to the passenger 
taking the local trains, 














WRIGHT’S IMPROVEMENTS IN THE MANU- 
FACTURE OF ANVILS. 


PATENT DATED 29TH OcToBER, 1858. 


Mr. Peter Wricut, of Dudley, obtained a patent in 1852 for manu- 
facturing anvils in two parts. In his present invention he attaches 
these parts either by a dovetail-joint or by casting or stamping the 
parts together. 

Fig. 1 represents in side elevation the two parts of an anvil 
separately constructed, and Fig. 2 represents an end elevation of the 
same. Figs. 3 and 4 represent in longitudinal section and end ele- 
vation respectively the said parts joined together. 


FIc.2. 





ais the upper part of the anvil made of one solid piece, the said 
part a having on its under side the dovetail groove or slot 5; ¢ is the 
lower or bottom part of the anvil, having on its summit a dovetail d. 
After the parts a and c have been joined together by the insertion of 
the dovetail d into the groove 5, a pin or cotter e is passed through 
the joint, as shown in Fig. 3, and the said parts are thereby firmly 
fixed in their respective places. 

In another mode of carrying the invention into effect the top 
half or part of the anvil is formed with a dovetail shank, or a shank 
so shaped that the lower end is larger than the upper end. The top 
half is then placed in a die or block made to fit the under part of the 
top half to give a solid bearing while in the process of steeling, which 
is performed by a steam or other suitable hammer. The top half or 
part is afterwards placed in a mould or in sand, and upon the dovetail 
shank the button half or part of the anvil is cast. The two halves 
or parts of the anvil are thus firmly connected together, and a com- 
plete and solid anvil produced. The bottom part of the anvil is made 
of cast iron or malleable iron, or other suitable metal. 


GRIFFITHS’ BATHS. 

PATENT DATED 20TH OcTOBER, 1858. 
Tue improvement in baths, as patented by Mr. Richard Griffiths, of 
69, Mornington-road, Regent’s Park, consists in the arrangement 
and construction so as to form a foot, hip, sponging, and shower- 
bath, which may be used separately, or jointly ; or the shower-bath, 
and consequently the force-pump, may be dispensed with; in that 
case it will only form a foot, hip, and sponging-bath, and when it is 
not required for a bath will form an easy chair or night commode, 
which can be covered and cushioned with ordinary materials to 
suit the furniture. 





The illustration represents “the bath with the chintz covering 
removed and the foot-bath drawn out, the seat is also removed 
from the hip-bath and the bent pipe with shower rose-head and 
curtain-ring fixed, also the pump handle put into its place ready 
for use. When the water is put into the foot-bath the person using 
it can by moving the pump-handle give himself a shower-bath, the 
water being forced up through the bent pipe to the rose-head so as 
to come direct on to his head and body, or he may cause the water 
that is pumped to flow out at the perforated holes around the back 
and up the centre of bath,so as to flow over his body only. By 
reversing of the bent pipe provision is made in that pipe at one end 
to stop the water going up to the rose-head, and at the other end to 
stop going to the back of the bath, or the bent pipe may be dis- 
pensed with and a cork put into the opening when the water 3s 
required at the back only. 





Tue Waste Lanps or Darrmoor.—A “Countryman,” writing 
on the employment of convicts on Dartmoor, says, the produce of 
agricultural matters,such as grass, turnips, cabbages, &c., has been 
truly astonishing. I have heard of hay being made three times 10 
one year, and last year ten or twelve bullocks were fattened off 
the grass, and sold by the prison authorities in the neighbouring 
markets. There are 80,000 acres of land that might be turned to 
the most advantageous account as far as the nation is concerned, 
and convict labour might be most profitably applied to it. The 
South Devon and Tavistock Railway is to be opened on the 15th 
instant, which will place Dartmoor in communication with the 
Great Western system of railways between London and the Land's 
End.—Builder. 
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SHAW AND COOPER’S MODE OF OBTAINING MOTIVE POWER. 


PATENT DATED 12Tn Ocroger, 1858, 
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Tue illustration represents a machine constructed according to the 
invention of T. C. Shaw and F. H. Cooper, of Hanley, Stafiord. A 
reservoir a is filled with condensed air, which passes from the reser- 
voir in an intermittent stream to drive a reaction engine. On its 
passage from the reservoir to the engine the air is exposed to an 
electrical discharge, whereby its elastic force is increased. The elec- 
tricity is produced in the following manner :—A portion of the con- 
densed air is permitted to pass through a chamber in which water is 
introduced in a finely divided state; the condensed air is made to 
carry the suspended water particles through a series of fine jets, 
whereby electricity is generated. The air after passing from the jets 

asses over a series of tine points, which become electrically excited, 

ut with electricity of an opposite kind to that of the jets. The jets 
are connected with one end of a coil of copper wire surrounding a 
bar of soft iron, and the points are connected with the other end of 
the coil; by the passage of electricity through the coil, the iron bar 
in the axis of the coil is made magnetic. Upon the coil, which will 
be hereinafter called the primary coil, a second copper wire is coiled, 
which will be hereinafter called the secondary coil. A contact 
breaker is connected with the primary coil, so as to rapidly close and 
interrupt the electrical circuit in the primary coil, by which means a 
series of induced electrical currents are generated in the secondary 
coil. These currents are discharged in the tube which conducts the 
condensed air from the reservoir to the engine, and the elastic force 
of the said condensed air is thereby increased. The action of the 
condensing pumps, valves, contact breaker, and other moving parts 
are effected from the main shaft of the engine. 

Fig. 1 represents a plan, and Fig. 2 a side elevation. ais a chamber 
or reservoir containing the condensed air, the pressure of which is 
maintained by the pumps c, which are provided with valves b. The 
pumps c are double acting. One valve at each end opens inwards 
and communicates with the air, and the other valve opens outwards 
and communicates with the reservoira. Each set of pumps is worked 
from a crank h on the shaft g of the engine. i are the pipes by which 
the condensed air from the pumps is conducted to the reservoir a. 
An inner chamber d is connected by valves e with the reservoir a and 
the delivery chamber f, the valve e being so arranged that on each 
revolution of the shaft g, a rod e®, actuated by an eccentric ¢ on the 
said shaft, simultaneously opens the valve communicating with the 
reservoir a, and closes that opening in the delivery chamber f. The 
inner chamber d at each revolution of the shaft g receives a charge 
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wires connected together, and becomes charged with electricity of a 
kind opposite to that with which the jets 7 are charged. A bar of 
iron 5, which may either be straight or bent into a horseshoe form, 
is covered with insulated copper wire. This coil is connected at one 
| end to the jets 7, and at the other end withthe conductor 8. The 
current from the said jets and conductor, by circulating around the 
iron bar 5, converts the bar into a powerfal electro-magnet. But as 
electrical induced currents are used for carrying the invention into 
effect, it is requisite to establish and interrupt the electrical current 
through the coil upon the bar 5 with great rapidity. For this pur- 
nose a contact breaker is used either self-acting or worked from the 
engine. 

Upon the coil of wire surrounding the bar 5, and which consti- 
tutes what is called the primary coil, a second coil of insulated cop- 
per wire, called the secondary coil, is placed, and each time the con- 
tact breaker makes and breaks the current in the primary coil, a 
secondary or induced current is generated in the outer or secondary 
coil, as is well understood. The ends of the secondary coil are made 
to terminate in the tube m at or about the point marked m”, in Fig. 2, 
the terminations of the said coil being at such a distance apart that 
the induced current discharges itself from onetermination of the coil to 
the other across the condensed air which is passing along the tube m ; 
the elastic force of the condensed air is thereby largely increased. 
The air then passes to the arms y, y, which constitute an ordinary re- 
action engine, and by directing the condensed air into one or other 
set of the arms y, y, the engine's motion may be reversed at pleasure. 
The reversal of the engine is effected by turning the handle z; by 
this means the rod w is raised or lowered by the screw at its top 
rising or falling in the arm 2 fixed on the table 1. By raising or 
lowering the rod w the hollow cylinder z at its bottom is raised 
or lowered, and the condensed air allowed to escape through lateral 
openings in x into one or other of the sets of arms y,y. The rotatory 
motion of the arms %, y, is transmitted through the shaft u, screw or 
worm u2, to the worm-wheel 3, and shaft 9; from the said shaft g, 
motion may be transmitted by any suitable gearing to the driving- 
wheels of the locomotive. The engine may be started and stopped 
by turning the handle on the top of the axis n, so as to open and 
close the valves 0, 0°, 0°. 








of condensed air from the reservoir a, and afterwards empties itself 
into the delivery chamber 7. The air from the chamber / passes 
through the valves 0, 02, 0°, the portion passing through the valve | 
o% being conducted by the pipe m to the engine. That portion of the 
air which passes through the valve o* passes across the chamber f, | 
where it becomes charged with particles of water and escapes through 
perforations or jets 7 in the outer side of the chamber &. That por- 
tion of the air which passes through the valve o presses upon the 
water in the chamber / (when the valve at the top of the chamber / 
is raised by its handle), and forces the water through the perforated 
bottom of the chamber /, and thereby produces a spray in the cham- 
ber k. The water in the chamber / is supplied from the cistern 6 by 
means of a pipe having a valve which can be opened and closed at 
pleasure. A pipe at the bottom of the cistern 6 conveys water into 
the chamber 4, from whence it rises in the form of a fountain into 
the chamber &. By the descending spray and the fountain the air 
which rushes through the chamber & is highly charged with particles 
of water before it escapes from the jets 7. The air which passes 
through the valve o° and the pipe m to the engine has also to pass the 
self-acting valve g, which opens towards the engine. The object of 
the valve g is to prevent the return of the condensed air after its 
elastic force has been increased by the electrical discharge, as herein- 
after explained. On the expansion of the electrified air between the 
valve gq and the engine, the valve closes, and the electrified air can 
only escape to the engine. 

It has already been stated that a current of condensed air charged 
with particles of water passes through the jets at 7. The said jets 
are made in boxwood or other substance suited to generate electricity 
when air charged with water escapes through holes or jets made 
therein. The current of air, after escaping from the jets 7, strikes 
upon the conductor 8. This conductor consists of a series of pointed 





Circutar Fioatinc Forts.—A correspondent of the Times pro- 
poses that circular floating forts be constructed and moored at the 
entrances of our principal rivers, and off points exposed to attack 
from the sea. He says :—‘ The largest of nature’s stationary float- 
ing bodies are the leaves of the Victoria Regia, and these, like the 


| lotus, and other aquatic plants, are held on the line of flotation, and 


as nearly possible to the centre of gravity, by long, cable like stems, 
which are fastened to mooring roots at the bottom. This system 
| has been successfully followed in mooring buoys and beacons. A 
| circular form has been taken, in order that a true centre should be 
obtainable, and in proportion to the depression in the water of the 
lower surface of the structure by its superincumbent weight, so has 
the holding point been pushed upwards to the water-level in the 
hollow of a cone. The extraordinary steadiness, firmness, and up- 
rightness on the waters of all bodies so moored are the natural con- 
sequences of the use of a true principle. The floating fort would be, 
in effect, a gigantic pivot gun, always shotted, revolving upon its 
moorings as upon an axis, and capable, by the alternate action of its 
screw propellers (moveable either by steam or hand capstan), of 
finding and hovering over a moving object, or of delivering, by 
regular revolution, rapid and reiterated shot upon any fixed point. 
The same circular form which would prevent its offering any resist- 
ance to the waves, and enable it to ride with impunity where oblong 
or square forms would inevitably perish, would make it an object ex- 
ceedingly hard to hit, and those shot only which struck in true line 
with its centre could do it any damage; the others would fall from 
| it at angles as oblique as those at which they struck. The applica- 

tion of a bomb-proof dome, and the employment of riflemen in the 

lower ports to resist boat attacks, would, I believe, create a structure 
| of defence which it would be difficult to pass and almost impossible 
| to destroy.” 


| 
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FOSTER AND SMITH’S MACHINERY FOR SPIN- 
NING AND DOUBLING WOOL. 


PATENT DATED Ocroner 281m, 1858. 


Tuts invention, by Benjamin Foster cnd Prince Smith, 
Yorkshire, relates to machinery 
or apparatus for doubling spun 
yarns, and consists in the appli- 
cation for that purpose of a cap 
or bell placed upon the upper end 
of a spindle for conveying the 
material to a rotary bobbin, 
which rises and falls within the 
said cap or bell, the arrangement 
being similar to one now em- 
ployed for spinning, and known 
in_ the worsted trade as the cap 
spindle, and also known as the 
Danforth throstle. 

The invention relates also to 
the wharves for such bobbins, 
and consists in forming one of 
the flanges thereof larger than 
the other, so as to enable the 
attendant to stop it by applying 
a knee. 

In the illustration the fixed 
spindle is supported at a in a 
rail 6, the spindle carrying at its 
upper end the cap or bell c. The 
bobbin is shown at d, mounted 
upon a tube e, which is fixed to 
the wharve Jf, f'*, to which rotary 
motion is communicated after 
the usual manner. The wharve 
rests upon the lifting or copping 
rail g, which, as it rises and falls, 
therefore causes the bobbin to 
move upward and downward 
within the cap or bell c. The 
material to be doubled passes 
from ordinary rollers of doubling 
machines to the cap or bell, and 
from thence to the bobbin, and 
being twisted or doubled, is 
wound thereon precisely as if 
the ordinary process of spinning 
were in operation. The upper 


of Denholme, 


larger diameter than the lower 


therefore readily place a knee 
against it in order to arrest the 
motion of the bobbin. 





Receirts or Goip.—The arrivals of gold at the various English 
ports last week were to an enormous amount. The Persia brought 
over £600,000, whilst various other arrivals increased the amount to 
about £1,500,000. 

Tue Screw Fricare Artapne.—This fine vessel was launched 
from Deptford Dockyard on Saturday. The following are her prin- 
cipal dimensions :—Extreme length, 318 ft.; ditto between perpen- 
diculars, 280 ft.; ditto of keel for tonnage, 245 ft. 8 in.; breadth 
(extreme), 50 ft.; ditto for tonnage, 49 ft. 6 in.; ditto, moulded 
48 ft. 8 in. ; depth in hold, 19 ft. 4 in.; and burden in tons, 3,202. 
Her engines have been made by Messrs. Maudslay and Co. 

Tue Frencu Navy.—The Marseilles correspondent of the Times, 
whose recent statement of the number of guns mounted by some of 
the French ships was disputed by the author of “ All the Navies of 
the World,” has confirmed his original statement, and given the 
following list of the French line-of-battle ships, “‘so far as can be 
made out from the amount of information which is allowed to tran- 
spire:"—The Bretagne, 140 guns, 1,200-horse power; the Ville de 
Paris, 120 guns, 600-horse power ; the Friedland, 120 guns, 600-horse 
power; the Montebello, 120 guns, 600-horse power; the Souverain, 
120 guns, 600-horse power; the Redoutable, 100 guns, 900-horse 
power; the Algesiras, 100 guns, 900-horse power; the Fleurus, 100 
guns, 650-horse power; the Navarin, 100 guns, 650-horse power ; 
the Prince Jerome, 100 guns, 650-horse power ; the Castiglione, 100 
guns, 900-horse power; the Ulm, 100 guns, 650-horse power; the 
Austerlitz, 100 guns, 650-horse power; the Duguay Trouin, 100 guns, 
650-horse power; the Turenne, 100 guns, 650-horse power; the 
Eylau, 90 guns, 900-horse power; the Arcole, 90 guns, 900-horse 
power; the Alexandre, 90 guns, 900-horse power; the Massena, 90 
guns, 900-horse power; the Fontenoy, 90 guns, 650-horse power ; 
the Charlemagne, 90 guns, 650-horse power; the Duguescelin, 80 
guns, 450-horse power; the Jean Bart, 80 guns, 450-horse power. 
The following liners are either building or being fitted with screws, 
or were so a short time back:—The Valmy, the Louis XIV., the 
Desaix, the Tage, the Intrepide, the Ville de Bordeaux, the Impérial, 
the Breslau, the Ville de Lyons, the Jena, the Bayard, the Inflexible, 
the Hercule, the Ville de Nantes, the St. Louis, the Gemappes. This 
list, which is necessarily incomplete, shows forty-one liners, of which 
many are on the stocks, and cannot be sent to sea for years to come. 

GUN-MAKING IN THE Unrrep Srates.—The New York Journal of 
Commerce states that large orders were received from England for 
fire-arms. It says:—‘ We learn from Mr. E. V. Haughwout (agent 
for the Ames Manufacturing Company) that orders were brought 
out by the last steamer from England for the immediate construction 
of large quantities of machinery for the manufacture of the most 
approved American fire-arms, and that the same have been put in 
hand for execution, both at Chicopee and other large works offering 
the needed facilities. The agents of the British Government bearing 
these orders, also bring a large instalment of sterling gold, and are 
unrestricted as to the amount of work to be done. The American 
machinery already in England is worked up to its fullest capacity, 
turning out several thousand guns per month, under the direction o 
workmen from the shops at Chicopee. The United States Govern- 
ment armouries, both at Springfield and Harper's Ferry, are manu- 
facturing the rifled musket for the United States army. This weapon 
in destructiveness will compare well with the Minié rifle or anything 
else in use. About 13,000 of these muskets will be made at Spring- 
field in the course of the present year; at both places, something 
like 20,000.” The same journal describes a couple of monster guns 
in process of construction, one for the United States Government, 
the other for the new Russian frigate Gencral-Admiral. The gun is 
thus described :—“ In several respects the gun here referred to con- 
forms to the description recently given in English papers of the 
celebrated ‘Armstrong’ gun. It has a rifled bore of a diameter 
capable of receiving a 4-Ib. ball, but the missile here employed is 80 
elongated that the weight of metal is increased to 13 1b. The rear 
section, or base, is composed of lead, presenting a concave surface to 
the cartridge, with the view of its being forced into the grooves by 
the expansion of the powder behind it, thus preventing loss of ex- 
plosive power by windage. A prominent object in the experiments 
made was, to ascertain the effect of increasing the number of grooves. 
The remarkable accuracy finally obtained is shown by the fact that 
three balls were thrown through the same perforation, with only a 
trifling variation at the distance of half a mile. The target was 
placed on the slope of a hill while these experiments were in pro- 
gress, with the supposition that the resistance offered by the — 
would prevent the ball going much beyond ; but a messenger brought 
word that damage was being done two miles further off. Balls were 
then fired so that they struck into the earth a comparatively short 
distance from the target, and on being dug out were found shattered 
by the concussion.” 
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LETTERS TO THE EDITOR. 


“ (We do not hold ourselves responsible for the opinions of our 


Correspondents.) 


NEW THEORY OF ELECTRO-DYNAMIC INDUCTION. 

(Continued from p. 387.) 
Sm,—In February, 1838, Dr. Faraday, in his immortal “‘ Researches” 
(§ 1,658), wrote as follows :—“ Having arrived at this point in the 
consideration of the current, 1 am now very much tempted to in- 
dulge in a few speculations respecting its lateral action, and its 
possible connection with the transverse condition of the lines of 
ordinary induction. Ihave long sought and still seek for an effect or 
condition which shall be to statical electricity what magnetic force is to 
current electricity ; for as the lines of discharge are associated with 
a cogtain transverse eflect, so it appeared to me impossible but that 
pn of tension or of inductive action, which of necessity pre- 
cede that discharge, should also have their correspondent transverse 
condition or effect.” 

We shall soon find that there is a deep meaning in these remarks 
not generally understood. , 

Again (§ 1,662), “It is the feeling of the necessity of some /ateral 
connection between the lines of electric force, of some link in the 
chain of effects, some wheel in the physical mechanism of the action 
(§1,114) as yet unrecognised, that urges me to the expression of these 
speculations.” 

Also (§ 1,781), “If the lateral or transverse force of electrical 
currents, or what appears to be the same thing, magnetic power, 
could be proved to be influential at a distance, independently of the 
intervening contiguous particles, then, as it appears to me, a real 
distinction, of a high and important kind, would be established 
between the natures of these two forces, I do not mean that the 
powers are independent of each other and might be rendered se- 
parately active; on the contrary, they are probably essentially asso- 
ciated, but it by no means follows that they are of the same nature. 
(I shall show that they are of the same nature.) * * * To 
decide this question of the identity or distinction of the two kinds 
of power, and establish their true relation, would be exceedingly 
important. The question seems fully within the reach of experi- 
ment (why not have said of reasoning ?), and oilers a high reward 
to him who will attempt its settlement.” 

This is what I think I have been fortunate enough to accomplish 
without a single experiment; what I sought for anxiously in the 
first part of this letter—what I hope to explain fully in the present. 

I traced, indeed, last week, a most extraordinary analogy between 
static and dynamic induction. By a forward movement, or the 
sudden communication of a static charge, I obtained a forward cur- 
rent; by keeping it stationary, | obtained the electrotonic or stati- 
cally induced state; by a backward movement, or the sudden dis- 
appearance of the charge, a backward current. By one forward and 
one backward movement, I even succeeded in obtaining four lateral 
currents, two for each; but never the single lateral current—the 
current laterally, in one direction ouly for each movement, and 
alternately in opposite directions, which is shown in volta-electric 
induction, and which is magnetism. All resolved itself into one or 
more currents radiating outwarily or inwardly from or towards 
the inducing static charge. Let us obtain the lateral current in one 
direction ouly, and we resolve Dr. Faraday’s great problenm—* an 
eflect or condition which shall be to static electricity what mag- 
netic force is to current electricity ;” we can then explain volta- 
electric induction, Ampére’s laws, and the law of Lenz; and we 
ean explain by Ampére’s laws and his theery of magnetism, the 
wondertul tangential or vertiginous force discovered by Oersted, 
and all the phenomena of magnetism, electro-magnetism, and 
magneto-electricity. 1 believe we shall even explain crystallisation, 
the beautiful variety of forms in the vegetable world, elasticity, 
inertia, and momentum (by Lenz’s law), the movements of the 
heavenly bodies, and even the mysterious processes of organic 
life. The action of electricity is constant, universal, and ubiqui- 
tous; it is nature’s telegraphic messenger in the conservation and 
distribution of force. The lateral force of the electrie current, 
hitherto concealed in its mysterious workings, must necessarily per- 
vade all nature, I believe it to be nature in action—nature’s form 
of activity, as.the current itself is the activity or motion, or dis- 
tribution of the static charge, which is the sustaining and equili- 
brating force of nature at rest. Hence, so long as the laternal 
action of the current remains unexplained, all the movements 
around us are mystery. 

this force, which is magnetism, I have undertaken to reduce to 
simple attraction and repulsion between the two electricities, under 
peculiar conditions explained by Ohm's law. 

In pursuing the investigation, I shall now take a different course. 
In October, 1821, or nearly thirty-eight years ago, Dr. Faraday 
wrote in the “Annals of Philosophy,” edited by the late Dr. 
T. Thomson, an “ Historical Sketch of Electro -magnetism,” in 
which he says, with reference to the attractions and repulsions 
of currents formulated by Ampére’s laws, then recently dis- 
covered : —“ The contrast between these attractions and repul- 
sions, and those usually called electrical (static induction) is 
very striking. These take place only when the circuit is com- 
pleted: those only when it is incomplete. The attractions take 
place between the similar ends of the wires, and the repulsions 
between the dissimilar ends; but the electrical attractions take 
place between dissimilar ends, and the repulsions between similar 
ends. These take place in vacuo, but those do not (which I ques- 
tion). When the magnetic (dynamic) attraction brings the two 
wires together, they remain in contact; but when electrical (static) 
attraction brings two bodies together, they separate after the 
contact.” This was written by Dr. Faraday ten years before his 
own analogous discovery of volta-electric and magneto-electric 
induction, which lies, I think, at the foundation of Ampére’s laws. 

Again, in enumerating the general results drawn up by M. 
Ampére himself from his discoveries, he states, first, the two laws of 
attraction and repulsion already given, and then follows the third 
startling deduction, viz., 3. That these attractions and repulsions 
are entirely different from the ordinary attractions and repulsions.” 

Now Gavarret, writing in 1858, says in accordance with what we 
know to be the general result of experiment :—“ L’action in luctrice 
(volta-electrique) atteint son maximum quand les deux fils sont 
paralicles, et devient nulle quand leurs directions sont et restent 
rectangulaires. Pour des positions intermédiaires, action indactrice 
varje en sens inverse de I'angle compris entre les deux fils.” 

Accordingly, in induction coils we make it a rule to wind the pri- 
mary and secondary wires as parallel to each other as possible; and 
when the induction is produced by the mechanical movement of one 
or both wires, we advance or withdraw them parallel to each other. 
I have hitherto followed this rule in my attempts to obtain the phe- 
nomena of dynamic induction by statie charge; but as Dr. Fara- 
day's remarks above quoted clearly point out a striking contrariety 
between the two cases (I say a contrariety, not a dissimilarity, and 
this is a most important distinction), I shall now, as a last resource, 
make an experiment on the principle of the rue of contraries. If 
this method leads to the solution of volta-electric induction, then it 
must lead to the solution of Ampére’s laws also, which I believe to 
be founded upon it; and I confess that, from the very contrariety of 
the two cases to that of static induction, | have hopes of being able 
to reduce them under the same law. If they were merely dissimilar, 
I should have less hope of success. 

Instead of the parallel principle, I shall, therefore, adopt the prin- 
ciple of obliquity, either in regard to position or motion. At present, 
however, | shall not enter into the case of a charged sphere moving 
obliquely to a cylinder. I shall contine myself to the case of a 
charged cylinder or wire of definite length, placed and maintained 
in a position oblique to the secondary, but moved forward or drawn 
back from it in a direct line—that is to say, so that every point of 
it shall always move in a line at right angles to the secondary. And 
to diminish as much as possible the complicating effects of reciprocal 
inductive action on the state of the charged body itself, which I 





| wish to preserve as constant as possible, I shall use as the primary, 
| or source of action, the oldest of all electrifying machines, a glass rod 
! or tube. I shall also assume, at once, that the secondary is a wire 
| forming a complete circuit. : : 

| Let C D E (Fig. 8) be the secondary, of which a part C D is 
assumed to be quite straight, and let A B be a glass rod, which 
has been excited uniformly all over by a silk rubber. Let this rod 
be held in the position shown in the figure, or in any other 
position oblique to C D, so that when approached to or withdrawn 
from C D, its angle of inclination remains constant. Now, it 
may be difficult to say at what distance the inductive influence 
of A B would first begin to act upon C D, but practically there is a 
limit at which this effect will first become sensible, and in moving 
A B forward, the part which first produces any effect will be the 
most advanced end A. Let us assume that in the position shown in 
the figure, A B has just reached this limit; that is to say, that the 
positive electricity of the point A has just begun to exert a sensible 
repulsive action on the positive electricity at the nearest point / of 
the secondary, thereby creating a negative tension at that point. It 
seems natural to suppose that in these circumstances, if A B were 
suddenly pushed 
further forward, so 
as just not to touch 
C D, the positive 
electricity of f, and 
all that would be 
subsequently  dis- 
placed as each suc- 
cessive portion of 
A B came into ac- 
tion, would be 
driven downward 
from f to D, and so round in the direction D E C, or at least 
that the positive current produced would preponderate in that 
direction. This is an idea which one is very apt to form, from 
the fact that the air between A B and C D would certainly be 
chiefly impelled downwards in the same circumstances. We must 
recollect, however, that we are now dealing with a phenomenon 
which seems, in its final developments, to lead to results totally 
different from what might be expected, and therefore we must exa- 
mine this matter a little more minutely ; for here may be the whole 
secret of that apparent contrariety of action between dynamic and 
static induction to which Dr. Faraday has alluded. And in the first 
place I might observe, in general terms, that as A B advances, it is 
constantly opposing, as it were, a positive resistance to the passage 
of any of the same electricity downward, but why not also to the 
passage of the same electricity upward? As this is a point of vital 
importance to my theory, let us analyse the action very carefully, 
so as to discover, if em hy what must really take place. 

I have assumed that when A B is in that position shown in the 
figure, the positive point A is just near enough to begin to excite a 
negative tension at 7 Let us now suppose that it is advanced to 
the position shown by the dotted outline @ 4; and let us assume, in 
the meantime, for the sake of simplifying the case, that the negative 
tension induced in C D increases inversely as the distance from A B, 
and not as the square of the distance. In that case, when A B is 
advanced to the position ab, the negative tension at / will increase 
from a mere point to a magnitude represented by the line / ¢=a A; 
and if we draw the line A A parallel to C D, and hg parallel to Af, 
then we shall have a point h precisely at the same distance from the 
nearest point g of C D, as A was originally from / The point g will 
therefore be just under the influence of 4, and that will be the lowest 
point in © D upon which any effect is produced. Hence if we join 
eg, the triangle fe g will indicate the decreasing tensions from / to 
g. It is true that in the new position of the glass rod, the point a 
will now act not only upon /, but also upon a portion of the wire 
CD on each side of f, and the length of wire thus brought under 
its influence will be expressed by the base of an isosceles triangle, 
the apex of which is a, andeach of the sides =A jf. This would be 
the case theoretically; but Faraday has shown that when a charged 
body is in the neighbourhood of a conductor, the latter has a ten- 
dency to concentrate the inductive action upon itself; and J doubt 
not that in the same manner the nearest part of the conductor has a 
tendency to concentrate the action in preference to the remote parts. 
This, fortunately, is not an essential point at present; it is suflicient 
to point out the fact that in any position of the rod A B a larger 
portion of the wire C D will be affected below / than above f, and 
that in the position a 6 of the rod, g is the lowest point of the wire 
which receives the direct influence of any part of it. The triangle 
7 de may, therefore, be assumed as indicating with sufficient accu- 
racy the distribution of the negative tension induced on the wire C D 
when the rod is in the position a b. 

Now, the question arises, What becomes of the positive electricity 
which has been displaced by the accumulation of the negative elec- 
tricity represented by ed g? 
D, or partly in both directions? In proceeding to determine this 
point, let me remind the reader that, in the position a 4 of the rod, g 
is the lowest point of the wire which is under its influence, and d the 
highest point. Suppose, now, that mis the next lower particle or 
cross-section of the wire immediately adjoining to g, and 2 the next 
higher particle immediately adjoining @. Then let a d be advanced just 
sufficiently to bring m under its influence, and let us suppose that the 
infinitely small movement required for this purpose is expressed by « ; 
it is evident that, while the point o of the rod a b advances nearer to 
m by the distance 2, the point @ does not advance nearer to x by the 
same distance, and, consequently, while m is now brought into a state 
of negative tension, which is incompatible with the passing of any 
positive electricity in that direction, x will not be so affected, but 
will remain neutral, and will permit the positive electricity displaced 
by the approach of a } to pass upward. 

This is a strictly theoretical view of the case, but it is absolute 
demonstration; and if any difficulty arises in conceiving that n, 
being the next adjoining particle to d, would not be affected at all, I 
have no objection to say that it will be less affected, that its negative 
tension will be less, and will, consequently, oppose less resistance to 
the passing of the positive electricity in that direction. The only 
objection to this view of the matter is, that it seems to admit the 
possibility of a part of the positive current still passing downward 
by m, although the greater part should pass upward by n in the 
course of least resistance. I do not say that there will not be a 
slight effect of this kind; but to make the matter clearer, I shall put 
it thus :—When a 6 is suddenly advanced towards C D, the negative 
tension, always highest at the point /, will rapidly extend itself 
towards D, very slightly and slowly towards C; if the length of ad 
be considerable, the rush of negative tension towards D will be very 
great, while the rush in the direction # C will be very small, and 
will be precisely the same whatever may be the length of a 6; it 
may, therefore, be entirely neglected compared with the current of 
negative electricity in the-other direction when a é is long, as in the 
case of a primary or inducing wire; and as a current of negative 








in the other, the result is a current of positive electricity in the 
direction D C E. 

I cannot make the subject clearer without inconveniently compli- 
cating the figure and entering too much into detail ; but 1 am sure 
that every one who is acquainted with the fundamental laws of elec- 
tricity, and has a little mathematical knowledge, will see clearly, 
from a careful study of the figure itself, and from reflecting on the 
action which must take place, that the effect of advancing A B in 
this oblique position will be to create only one current around the 
circuit, and that a positive current in the direction DC E, Also, 
that the etlect of withdrawing A B, still in the same position, would 
be to create a positive current in the direction C DE. This latter 
case might evidently be demonstrated in exactly the same manner, 
and is, indeed, so obvious from simply observing the way in which 
the negative tension would vanish, that I deem it quite unnecessary 
to enter into any details on that point. 





I believe the two complete currents might be proved experimentally 


electricity in one direction is simply a current of positive electricity | 





| the positive electricity in the outer ring 


by using large plates for the parts A B and C D, and I am perfectly 
willing to submit the result to that test. 

Having thus found (as I think I have clearly demonstrated) the 
means of sending an induced current in one direction only, round a 
complete circuit, at each advance and recession of a statically charged 
body held in an oblique position—and these currents, be it observed, 
not only in epposite directions to each other, but always opposite in 
direction to that endof the inducing body which, if I may so express 
myself, seems to stand in their way—I think I may presume to say 
that another important link in the argument has been established. 
We have still, however, this difficulty to contend with, in order to 
complete the analogy ; it sol that in producing these induced 
currents by a dynamic charge—that is to say, by a current—the 
greatest effect is produced when the wires are advanced to or with- 
drawn from each other quite parallel, whereas with static electricity 
we always obtain four currents in that case, when the secondary isa 
ring or circuit; and in order to realise the dynamic effect, I have 
been obliged to assume that the static charge is moved to and fro in 
a position oblique to the secondary. Now, this appears a very 
serious difficulty; but I think we shall be able to get over it b 
means of the three little objects—C, D, and E, in Fig. 7, of which 
have hitherto made no use. (The figure is repeated here for the reader's 
convenience.) These little objects I suppose to be wires or other bodies 











under the influence ed) 
of static induction ; G 
and any one will (a ~ 





perceive at a glance 
that the distribu- 
tion of the electrici- 
ties in these bodies, 
when in that state, 
may either be re- 
presented by the 
triangular forms C 
and D, or by the 
diagonal form E. 
In the latter case 
we assume the ne- 
gative tension to be a positive quantity; in the case of D and 
C we assume the extreme negative tension to be, as it really is, 
merely the lowest point in the descending scale of the positive 
tension. In both cases the neutral point is at the middle, for I shall 
not trouble myself at present with the true curve of induction, or 
other non-essential matters. We may, therefore, take either of these 
figures to illustrate the effects of induction ; but I prefer the simplest 
form, that of D or C, merely to avoid unnecessary complication. 

Suppose, now, that I take the little wire D, and that by some 
means or other its electrical tensions are 
maintained in this peculiar induced state. 
If I place it parallel to the secondary 

B, as in Fig. 9, it is evident that by 
moving it forward and backward, always 
parallel to C D, I exactly realise the condi- 
tions represented in Fig 8. On advancing 
it, a positive current will pass round in the 
direction > E; on withdrawing it, a 
positive current will pass in the contrary 
direction. 

Let me here pause to repeat Dr. Faraday’s memorable words :— 
“T have long sought and still seek for an effect or condition which 
shall be to statical electricity what magnetic force is to current 
electricity.” Behold, here it is—visibly demonstrated in Figs. 8 and 
9. That which was so long and anxiously sought is found at last ; 
the statical part of the problem is solved—this is magnetism. 

Let us now take two complete circuits, a primary and a secondary, 
which, for the sake of obtaining entire parallelism, I shall suppose 
to be two concentric rings, p nm, p'n' m' (Fig. 10). According to the 
usual arrangement in a coil, let us sup- 
pose that the inner one, p n m, is the FIC.10,—— 
primary, and that by some means it is 7 
raised into the state of induced charge 
represented by the inner dotted curve. / 
In static induction this always takes / 
place by the flow or rush of the positive | 
or negative electricity towards that end | 
where either accumulates; this, as- \ 
suming it to be positive, will produce a \ 
current in the direction of the arrow, 
and just in proportion as the positive 
electricity accumulates at p will it repel 















| Opposite that part, round in the direction of the outer arrow. It will 
| be seen by Figs. 8 and 9 how the induced current, on charging the 


| primary, must necessarily take this direction. 


Has it passed off towards C or towards | 


On discharging the 
primary, it will, for the same reasons, move in the opposite direction ; 
that is to say, in the direction in which the primary was charged. 

We shall find, however, that in dynamic induction both these 
cases are reversed; that the primary, when charged, is charged at 
p, so that the primary charge moves in the direction p m n, the 
primary discharge in the direction x m p; and consequently the 
induced charge and discharge in the reverse directions. This is 
another important distinction between static and dynamic induction, 
further accounting for the seeming contrariety of their results, 
although the same in principle. 

To accomplish now a complete explanation of the whole mystery, 
there is only one difficulty to be got over. It appears that the state 


| of charge in the primary, to be capable of producing the phenomena, 
| must be a state resembling an induced charge, not a direct charge. 





There is a great difference between these two cases. In a body 
charged directly there is a preponderance of one or the other kind of 
electricity all over, and every part of it shows that preponderance ; 
every part of it is either + or every part —. In a body charged 
inductively the case is quite different; here it is merely the two 
natural electricities that are separated, and the two electricities will 
each preponderate equally and simultaneously in different parts of 
the same body: this is inductive charge. 

Now, let us turn to Fig. 5 (which, in accordance with a laudable 
practice now usual in scientific works, is also repeated here). P 
shows positive charge, N 


.¥ FIO.S. J negative charge, 
inductive charge. The 


e H 

.™.. ail c latter would be exhibited 
=S== = though one of the spheres 
were removed, but we 
shall assume that both 
are there, and both 
charged to high intensity. 
Let us now suppose that 
both are made to touch 








‘ B C simultaneously. In 
an instant a discharge will take place between them, and all will be 
neutral. But let us now assume that the cylinder B C is formed of 
very badly-conducting material, or (which amounts to the same thing) 
is transformed into a very long and exceedingly thin wire, or a wet 
string of shorter length; ‘let us also suppose that the spheres P and 
N are enormously large, so as to contain around their surface a very 
great quantity of electricity ; let these spheres be brought into con- 
tact with B and C respectively, and then we nearly realise the con- 
ditions of a voltaic battery, which is not of the most constant 
description certainly, but is still sufficient to establish somethin like 
a regular voltaic current after the first discharge has taken place, 
for there will still be a slight discharge on making contact. ore- 
over, when the current has been established, B C will still be under 
a kind of induction, and yet it will be acting as a conductor. This is 
the exact condition of a wire whichis conveying the voltaic current; 
it is both in a state resembling induced charge (the electrotonic state), 
and it is acting conductively. , . 

While all this is going on, place another cylinder, say B’ C’, near 
and parallel to B C, and so that the similar letters correspond. 
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In bringing it near B C, it will receive an inductive —y 4 ; its positive 
electricity will pass apparently to C’, its negative to B’, or, in other 
words, a positive current will take place in the direction B’ C’, or 
contrary to the current passing through B C. When this momentary 
current has taken place, it will be constituted, and will remain, in 
the electrotonic or induced state so long as it is suffered to be at rest ; 
the current passing through B C will have no effect upon it whatever. 
Withdraw it, and another momentary current in the reverse direc- 
tion will take place; that is to say, in the same direction as the 
current passing through B C. 

I might enlarge upon this subject, so as to make it still clearer, 
but I think I have now carried the purely static part of the argu- 
ment far enough. For the dynamic part I now appeal to Ohm's 
theory, and on this I shall be very brief. It was Ohm’s view of the 
current that originally suggested the whole of the reasoning to my 
mind; yet I think that, after this last illustration, we could now 
almost dispense with it, except as a complete and indisputable con- 
firmation of what I have ventured to advance with reference to the 
nature and constitution of the inducing charge. 

Fortunately, I have already explained Ohm’s theory so far as is at 
all necessary for my present purpose. It will be desirable, however, to 
reproduce here the diagram (Fig. 11) which I formerly gave in illustra- 
tionof it, and which 
is simply a combi- 
nation of the essen- 
tial parts of two 
of Ohm’s figures. 
AP m NBis the 
state of conduced 
charge which exists 
when the current 


tension in the wire is P A; at d in the first instant it is null; hence 
P A represents the force of the discharge in passing from P to }, and 
the triangle A } P represents the advancing wave. When this wave 
has reached c, the tension at 4 rises to bf, and the difference of the 
tensions at P and db is PA—b6f=Am=3PA. In like manner 
when the ‘wave has reached d, the difference of tensions at P and } 
is An =}PA; ate,it becoomesAo =}PA;atNitisAp =} PA. 
Hence the force of the discharge in these different stages (which 
are really portions of time, not of space) diminishes in the progres- 
sion 1, 3, 3, 3,4. But we have supposed the wire to be put to earth 
at N; therefore, when the wave reaches N, the tension at that point 
can rise no higher; the battery may and does continue to pour 
electricity into the wire, but on arriving at N it passes off into the 
earth, the great reservoir, as quickly as it is received. Hence the 
tensions all along the wire, which were gradually rising at each 
point as the wave advanced, suddenly become fixed and immovable ; 
the wire is charged; the process of mere discharge from the battery 
ceases; a regular uniform voltaic current now commences and 
continues. The rush of the torrent has subsided ; it has settled down 
into the steady flow of the river; it has found its equilibrium along 
its whole course. 

Now all must have observed the effects of this first discharge 
which precedes the establishing of the current, properly so called. 
We feel it in the violent shock received when we first touch the poles 
of a battery; the sensation afterwards is but trifling—it is that pro- 
duced by the current; it is not PA, but Ap. We see it in the head- 
long impulse given to the needle of the eavennbe on first making 
contact. The needle then retreats, rapidly at first, more slowly 
afterwards, just as we find that the transition from 1 to } is rapid; 
from } to 4 less, and so on in a constantly diminishing ratio, which 
may almost be compared to the constantly diminishing, yet never 








is flowing from N | vanishing distance of the asymptote of the hyperbola from the 
ole to pole of the curve. Hence the needle, by its ultimately slow recession, indicates 
attery through a z that the current is really some considerable time in being fully 

homogeneous wire ; established. 

A Pis the extreme B Now, all this process, except the current itself, is faithfully reflected 


positive, N B the 

extreme negative tension; m the neutral point; p a and xd the 
tensions at any intermediate parts of the wire or cylinder. The case 
is precisely identical with that exhibited in Fig. 5: the cylinder is 
the wire; P and N are the poles of the battery; but they are placed 
in contact with B C, and they are continually discharging, but never 
discharged ; therefore they produce in the wire a state analogous to 
an induced charge. 

I need scarcely repeat the fact that in 1851 M. Kohlrausch com- 
pletely verified this view of the current by his admirable experi- 
ments. By these experiments he proved, in the most complete and 
irrefragable manner, that the current exhibited all the properties of 
an induced static charge, illustrated more distinctly by F, in Fig. 7. 
Are we to suppose that these peculiar properties —this static element 
of the current, has no effect in producing induction? We have seen 
that it has in the Atlantic cable, and in other submarine and under- 
ground lines. The two things are inseparable. If induction is pro- 
duced by this static element under the waters of the Atlantic, why 
should it not be produced in a secondary coil encircling a primary 
coil, and if so produced, how can it manifest itself otherwise than in 
reverse currents? In the waters of the Atlantic the outside induced 
charge can come and go /aterally ; it has the whole ocean and whole 
earth toexpatiatein. Not so in a coil; the induced charge and discharge 
in an insulated secondary wire must always assume the form of two 
currents along the wire, and I have shown how these currents must 
always be in opposite directions, and how they must be exactly in 
the directions shown and proved by experiment. 

There is only one point that remains, viz., to show the exact way 
in which these currents are produced, and how they have nothing to 
do with the regular current in the primary wire when that wire is 
at rest, but simply with the charge and discharge of the wire, or 
with its motions to and fro, which necessarily produce the same 
effect as regards induction. 

For this purpose I shall add one more illustration, and in doing so 
I shall adhere to the configuration which I have adopted throughout 
for illustrating the induced charge. It is the triangle A’ P N in Fig. 11, 
into which form we can convert any induced charge, whether static or 
current; in Fig. 5, for example, by simply removing P, and con- 
necting C with the earth, or even by thrusting a needle into it; in 
Fig. 11 by putting the negative pole N of the battery to earth. I 
take this form, therefore, as the simplest, and I reproduce it in 
A P N (Fig. 12) with its induced image a p n below it in the 
secondary wire np. Now this will not be the actual form of the 
two mutually inducing and induced charges; in each the lines A N 
and a p will, when the current is fully established, be a parabola. 
For my present purpose, however, the particular form of the curve 
of induction may, as heretofore, be neglected. We shall suppose 
A that the natural 
current charge 
A PN reproduces 
simply its own 
form anp. Now, 
what is the na- 
ture ofa current ? 
We shall see 
presently. In the 
meantime I say 
that the cur- 
rent has nothing 
whatever to do 
with the induc- 
tive action be- 

creating 
particular 
form of charge 
which I have 
termed the in- 

a duced or electro- 
tonic state. When this state has been once fully established, the current 
or transference of electric tension from one point of P N to another, 
never alters the tension or static condition of any one point. As 
Ohm says, the quantity of electricity present, though not the same 
at any two points, is always the same at any one point—every 
cross-section gives out just as much as it receives. The transfer- 
ence or motion is totally within the charge itself, and does not alter or 
affect in any degree the static condition or configuration of that 
char, The current may be compared to a river, the channel of 
which is represented by APN; the same quantity of electricity 
pe in every instant through every cross-section—this is proved 

y the galvanometer; how much greater then must be the velocity 
near N than near P; for the galvanometer indicates comparatively 
the quantity that passes in a unit of time, and it gives the same 
indication at every part of the circuit. Not so the electroscope: it 
varies in its indications at every point of the circuit ; it shows that 
the quantity present at P is great, at N null; at P it is almost 
entirely static, at N entirely dynamic. In this description, as in the 
figure, I assume N to be put to earth. 

Now the water of a river does not cease to have the same weight, 
the same transparency, or any other innate property when in 
motion as when at rest. Neither does the fact of electricity being in 
a current state destroy or affect in any degree its essential properties, 
attraction and repulsion. 

To put this in a perfectly clear light let us examine the formation 
of a current. This I must do in a very superficial way, for to go 
into the depths of the subject would be altogether out of the question 
at present. I shall merely put the subject before the reader in such 
4 manner as to convey a clear idea of the difference between a charge 
or discharge and a current. With this view I shall suppose that the 
primary wire P N is divided into five equal parts P b, bc, cd, de, eN; 
these I shall call units. At the instant of making contact with the 
ny P, a discharge takes place, say across the first unit P d. 
Now the force of the discharge may be supposed at present to be 
Proportional to the difference of the tensions at P and é. At P the 
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> A induction in the secondary wire np. As the positive tensions all 
ong the wire progressively rise in P N, so do the negative tensions 
all along the wire progressively rise in np; when the positive ten- 
sions become fixed in P N, so do the negative tensions become fixed 
in np. The one wire is charged positively, the other negatively ; 
and it is this negatively-charging process which constitutes the 
negative or reverse wave in the secondary wire n p. 

But when P N is charged, the process in that wire does not cease ; 
it has a battery, which n p has not; more electricity still enters at P, 
or I shall say at A, but that electricity flows out just as rapidly 
at N; the wire is charged; it is full; hence it can hold no more. 
What, now, is the condition of that wire? It may be compared to 
a large reservoir or vessel of water, shaped exactly like the figure 
APN. By a pipe at A, or rather by percolation through the whole 
of the side AP, it is kept constantly full; at N there is a small 
aperture, from which it slowly escapes: this is a voltaic current. 


(To be continued.) 





Srr,—Mr. Blair takes great credit to himself for perceiving that the 
momentary currents which occur in wires laid parallel to another, 
through which a primary current is sent, are due to nothing more or 
less than the effects of the static charge which must result, and 
which is converted into a current of short duration. 

Now, I will venture to assert that this view of the subject has 
been apparent to all who have had the opportunity of seeing these 
phenomena on a large scale, although they may not have considered 
it of sufficient novelty or importance to justify them in claiming it 
as their own peculiar and important theory in a series of letters to 
your journal. 

It is quite possible that those wrilers who have only seen experi- 
ments with very short lengths of wire, may have been somewhat 
slow to perceive the real cause of these currents; but no electrician 
who has seen the strong rush of induced electricity into a wire in a 
compound submarine cable, when a current is passed through one of 
the other wires, could fail to see the analogy between that and the rush 
into a single wire with the end insulated, and thus very quickly per- 
ceive that the current in the secondary wire was simply due to the sta- 
tic electricity induced on a part of the surface of the secondary wire, 


|; and which having to pass in from earth at the ends of the wire, must 





| necessarily produce current in the same manner that a current is 


produced when charging a single wire, the end of which is insulated. 

Suppose a wire insulated with gutta-percha and covered with a 
copper cylinder, and this again insulated. 

If one end of the cylinder be connected to earth, and the other 
through a galvanometer to earth, then, when the primary wire is 
charged positively, it is evident that it must induce negative elec- 
tricity on the nearest surface of the cylinder. If this cylinder were 
disconnected from E, then it woul simply do this by repelling 

sitive electricity to the outer surface of the cylinder ; but as it is 
in connection with earth, it repels this positive E to earth, and 
receives negative electricity. This taking place through the two ends 
of the wire only, produces current. 

A single wire is simply a portion of such a cylinder, and the 
result is consequently similar, but modified. This is only one case out 
of the many cases that may occur when static induction produces 
currents of momentary duration; for instance, both wires may be 
closed circuits, or one a closed circuit, and the other an earth circuit, 
&c. ; but they can all be traced, without much trouble, to the same 
cause. As a proof that I have for some time seen the matter in this 
light, I venture to quote from my letter inserted in your number of 
December 31, 1858, when after showing that induction must take 
place between the approximate surfaces of two wires placed together 
in the same cable, I say, “ This induction between the inner surfaces 
is purely of the same static nature as that between an inner and 
outer surface, and as such must have the same effect in retardation 
of signals as any other static induction in the system.” X. Y. Z. 





SHIPS’ LIFTS. 


Sim,—1n the notice on Mackelcan’s proposed ship lift company in 
your journal of the 27th, itis stated, that at “California, Vancouver's 
Island, and at numerous points along the coast, there is not the 
means of even examining a ship’s bottom be the emergency ever 
80 ” ° 

his statement is incorrect, as at California there is every 
— for building or repairing ships of any size or description. 

any of the finest of the inland navigation steamers now plying 
there have been constructed at San Francisco ; and when I left there in 
January last, three new steamers and six sailing vessels were on the 
stocks, besides a first-class paddle-wheel war steamer for the United 
States Government. 

At San Francisco there are “ gridirons” and patent slips for the 
repairing of small vessels, while at More Island, some twenty miles 
up the bay, there has been in operation for the last five years one of 
the largest “ ship-lifts” ever constructed, by which the largest ship 
in the American navy can be raised and her bottom examined in a 
few hours, without a man leaving her or a gun being removed. 

This ship-lift is precisely similar to that described in your notice, 
and similar ones have been long in use in the eastern States. It con- 
sists of air-tight pontoons, sunk side by side, over which the vessel is 
floated. They are then pumped out by a steam engine, and the ship 
raised by their buoyancy and floated off to the graving dock, or 
repaired on the spot if the work to be done is inconsiderable. 

In 1855 I was present at the raising of the ship-of-war Decatur, I 
think. Since then several of the Pacific Mail Steamship Company's 
vessels, some of them over 300 ft. long, and 2,500 tons burden, have 
been raised, their bottoms examined, and copper repaired, in a few 
hours ; and, if I mistake not, one of her Majesty’s frigates, in the 
— of 1857-58, was raised and her bottom repaired on this “ ship- 

ift.” 

With such facts before us, it is scarcely fair to say that there are 





no means of “ even examining a ship's bottom” on the Pacific Coast. 
Cork, 31st May, 1859. J. P. Romayne. 


[The information upon which our notice was based was in some 
respects incorrect, and we may now add to Mr. Romayne’s note, by 
stating that there is a dry dock of the largest class at the 
Mauritius, and one in construction, if it be not already com- 
pleted, at Rio Janeiro.] 


(For continuation of letters see page 412.) 


MESSRS. SILVER’S PROCESS OF INSULATION 
FOR SUBMARINE CABLES. 


Tue following paper was read by Mr. West, of Messrs. Silver's 
Works, at Silvertown, before a large party of scientitic gentlemen, 
assembled at the works on the 27th ult. to witness a series of ex- 
periments with a new mode of insulation. ‘The paper should have 
appeared in our last number. 

“It is many years ago since 1 commenced the use of india-rubber 
for insulating wires. In the year 1888—twenty-one years ago— 
upon being appointed by the Government of the day, on the out- 
break of the Canadian rebellion, to a position which involved among 
other duties the transmission of the earliest intelligence from the 
seat of insurrection, it was then that, in turning my attention to 
every possible means by which I could most effectually perform this 
duty, I thought of establishing a telegraphic communication between 
this country and Canada. The disturbances in Canada were happily 
but short-lived, and the necessity no longer existing, I abandoned 
my embryo project of establishing an electric communication 
to Canada until a more seasonable opportunity, as I was well 
aware that, even when land telegraphy had only just been 
mooted, but not developed, a project of such a gigantic nature would 
have then been deemed impracticable. I resolved, however, to try 
if 1 could not, in the tirst place, successfully connect countries more 
immediately adjacent to each other, and separated only by narrow 
seas. I considered Dover and Calais as the most Sopnepriate places 
for my first essay; and then I forthwith commenced the attempt to 
insulate the wires for that purpose. This, however, was not the work 
of a day, but occupied some considerable time, during which period 
I tried almost every description of bituminous, resinous, oleaginous, 
and other substances, sometimes singly, and at other times in com- 
bination ; but all to no purpose, for as they dried and hardened upon 
the wire, they cracked upon bending it, and thus destroyed the insu- 
lation. At length I adopted india-rubber for the covering, which I 
found to be not only the most eligible material, but in every way to 
answer the purpose, both with respect to insulation and flexibility. 
It must be borne in mind that at this early period, 1841, gutta-percha 
was unknown, and was not introduced into this country, and applied 
to the purposes of insulation, for several years after this date ; 
although, if it had been extant at the time, I should have still used 
india-rubber in preference, as I have ever considered it a much 
better material for insulation than that by which it was supplanted, 
and time has tended to strengthen me in that opinion. 

“ Although I was ready with the wire in 1841, it was not until 
1845 I was enabled to enter into any definite negotiation to connect 
England and France; when, in conjunction with Captain Taylor, 
who was associated with me on that occasion, an arrangement was 
entered into that year with Messrs. Paxton (now Sir Joseph), Charles 
Dickens, and other gentlemen, to lay down a cable for them across 
the Channel, subject to the sanction of the British and French 
Governments; the sanction of the former was obtained in three 
days, while that of the French Government was not obtained until 
after a delay of three months, which proved a barrier to the carry- 
ing out of the undertaking at that period, in consequence of the 
gentlemen I have named having been compelled to make other 
arrangements to accomplish the object they had then in view. 

“| have stated that the material adopted by the Messrs. Silver is 
by no means a new one, and, in fact, | have shown that to be the 
case in the observations I have made and the facts I have stated; 
and that the improvements consist in the —— and appli- 
cation of india-rubber, not in the gum itself. For instance, even 
now, as in the olden time, in consequence of india-rubber not be- 
coming plastic at a low temperature, it is impossible to draw 
it on the wire like maccaroni or gutta-percha; its first stage of 
manipulation is in winding it spirally round the wire, according to 
the sample 1 now show you. By this method, although the wire is 
in the centre of the insulating material, yet the material itself is 
not rendered homogeneous, and the want of cohesion in the over- 
lapping renders it liable to the permeation of water, and its thus 
becoming useless. I have hitherto tried to remedy this by the exterior 
application of solvents, and have even used india-rubber itself in 
solution bound on by tape; but all to no purpose, for although suc- 
cessful in some instances, the result was uncertain, and not to be 
depended on. Now the improvement in the manipulation consists 
in rendering that which was not even cohesive perfectly solid and 
homogeneous, and this by means not in the least injurious to the 
india-rubber. In this state neither heat nor cold will detrimentally 
affect its homogeneous principle, and it will be able to transmit the 
electric fluid, if properly manipulated, without any lateral loss, and 
thereby render the use of batteries of great and extraordinary 
power quite unnecessary. There are other matters of comparatively 
minor consideration, but in themselves important, connected with the 
new system, which I might touch upon, but the length to which | 
have already gone precludes further observation on my part.” 

Various experiments were then carried out. A portion of wire 
being encased in a sheathing of india-rubber at 180 deg. of heat, 
the coil thus formed appeared to be perfect as regards insulation 
and flexibility. Specimens of a rope cable, with a similar encase- 
ment, were also produced, and a long discussion of an con op | 
nature then ensued upon the relative merits of gutta-percha an 
india-rubber as an encasement for submarine wires. 

It was stated that the telegraph wires then produced had stood a 
ressure of 1,500 Ib. to the inch, when tested by Mr. White- 
10use, of the Atlantic Company. It had been tested by a machine 

on the premises of Messrs. Silver, and brought up to a pressure of 
7,500 Ib. to an inch, when the machine broke, but the wire stood 
the test. 

In the year 1858 a cable of this description was laid down from 
Hurst Castle to the Isle of Wight, for the service of her Majesty, 
and had answered every test. 


RED SEA TELEGRAPH, 

Tux Red Sea Telegraph Cable has been successfully laid from Suez 
to Aden, the Aden end having been landed on the 28th ult. By thus 
intercepting the news by the steamers 1,000 miles from Suez, the 
Indian intelligence will reach England about seven days earlier than 
heretofore. The working of this great submarine line, now the 
longest open for business in the world, will be regarded with much 
interest. 


Suirmenrt or Specie to tHe East.—The Peninsular and 
Oriental Company’s steamers took out £7,597,470 of specie in the 
first five months of this year. This is more than three times the 
amount carried in the cerresponding period of last year. 

American Sreamsuips.—It is understood that Mr. Vanderbilt 
has sold eight steamships, including the three now running between 
Southampton and New York, to a new company formed for the 
purpose of carrying the mails weekly between New York and 
California. 

Tue Suez CanaL.—Mr. Lange, who represents the company in 
London, announces that the works at Port Said continue without 
interruption. The landing of the matériel has been effected without 
the slightest difficulty, and the captains speak in the highest terms 
of the safety of the anchorage in the bay of Pelusium, a subject 
which has created so much controversy. , 
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DRUMMOND’S REAPING AND MOWING MACHINES. 


PATENT DATED 29TH Ocrober, 1858. 
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Fia, 1 is a side view of a reaping and mowing machine, the invention 
of James Drummond, of Cameron Bank, Mid-Lothian, N.B., Fig. 2 
is an end view looking upon the backward end of the, machine; 
Fig. 3 is a corresponding front view; and Fig. 4 isa plan. Aisa 


rectangular frame of wood with shafts B and C. The weight rests | 


mainly upon the driving wheels D. The near wheel D has fitted 
to its nave the spur wheel E, which gears with the intermediate 
wheel F, which gives motion to the pinion G fast to the horizontal 
shaft H. The shaft H has keyed to it the bevel pinion I, which 


drives the pinion J on the vertical crank spindle K, The lower end | 


of the crank shaft is connected by the rod M to the cutter N, which 
is so arranged that it extends laterally from the machine at an angle 
of about forty-five degrees. The cutter N consists of a series of 
finely serrated blades O, of a triangular figure at the outer part; 
these blades are rivetted to the iron bar N. This bar is arranged in 
immediate contiguity to another but thicker bar P, to which are 
rivetted the outwardly projecting spikes or fingers Q. These fingers 
have a slot formed in each, the direction of which is parallel with 
the upper and under surfaces of the fingers. The slots in the fingers 
Q admit of the rod N with its attached cutters O moving freely to 
and fro therein, the action of the cutters against the fixed surfaces 
Q serving to sever or divide the stems of the wheat or other plants 
to be reaped. The transverse bar P has rivetted to it a series of 
pendent brackets extending outwards, and serving to support the 
cutter bar N, which slides to and fro on the surfaces of the brackets. 
Thus, when the crank shaft K is put in motion, the cutter N moves 





rapidly to and fro between the fingers Q, acting in manner similar | 


to the cutting action of a pair of scissors. By a simple arrangement 
of the bar P, which is prolonged and connected to a screw S, the 
cutter bar and its connected parts may be adjustec to pass readily 
over any inequalities of the ground, and also the distance of the 
cutters from the ground may be adjusted by means of the screw 'T. 
The crop to be cut is pressed in p sae contact with the knives by 
means of the reel U. The crop, as it is cut, falls back upon the in- 
clined platform Z; the inner part of this platform, next the driving 
wheel, is attached to the jointed adjusting rod a by means of a link 4, 
which is bolted to the bar that carries the inner wheel R. The 
adjusting rod a is free to move vertically in the guide c, which is 
attached to the end bar of the framing A, through which bar the 
upper end of the rod a passes, and has fitted to it an adjusting nut d, 
‘To the outer part of the platform Z the lower end of a second bar e 


is bolted; this bar is bent upwards, and extends across the back | 


part of the machine, and it forms a hand lever for the adjustment of 
the angular direction of the platform. The bar e passes bet ween the 
faces of two guides /; these guides are perforated and fitted with 
retaining pins, by means of which the bar e may be adjusted as 
required. The angular direction in which the cutting apparatus is 
arranged tends to carry the cut material towards the arms /, from 
whence it is easily removed as it accumulates, either to be made up 
in sheaves or otherwise disposed of. In this machine, the angular 
position or direction of the cutters and platform may be varied to 
any degree of inclination with facility, so as to obtain superior 
cutting action with the minimum expenditure of power. 


Tue Ortroco.—The wooden hull of the Royal Mail steamer 
Orinoco, which has lain so long in the Southampton Water, has at 
length been sold to Mr. Marks, of Greenwich. 

ASSOCIATION OF FoREMEN ENGINEERS.—On Saturday, the 4th inst., 
the Association of Foremen Engineers met, as usual, at the Bay Tree 
Assembly Rooms, City, for the conduct of general business, and the 


r . . . . , ” 
resumption of an adjourned discussion on the “Concussion of Water.” | 


Mr. Joseph Newton presided ; and, after the election of two auditors 
for the ensuing half-year, Mr. John Briggs introduced and read a 
supplementary paper on “ Hydraulics.” The subject of concussion 
was incidentally alluded to, and evidence, corroborative of his former 
statements adduced. Mr. Briggs had clearly made himself master 
of the theme; and Messrs. Warner, Stabler, and others who followed 
in the discussion, confirmed or agreed with that gentleman's deduc- 
tions, and complimented him upon the light he had thrown upon 
epee engineering. A vote of thanks was given, at the request 
of the chairman, to Mr. Briggs, and the proceedings closed. 


— 


THE ROYAL MAIL STEAMER PARAMATTA. 


Or the three monster steamships which the Royal Mail (West India) 
Company have just added to their fine fleet, the Paramatta is the first 
ready for sea, and is appointed to leave Southampton on the 17th 
inst. with the West India and Pacific mails of that date. The 
second, the Shannon, is rapidly fitting out on the Clyde, and the 
third, the Seine, was launched last week at Blackwall, from the 
— of the Thames Iron Shipbuilding Company, where the 
’aramatta was also built. On Tuesday the Paramatta underwent 
her official trial in the presence of the Government authorities. 
At the measured mile she made four runs, with the following 
results :— 

Runs. Min. See. Average. | Runs. Min. Sec. Average. 

1. 4 14 we 14173 3 . 4 29 ee 13°383 

2 w 4 6 14063 4. 4 14 . 14173 
being an average of 13-956, or fourteen knots per hour. Revolu- 
tions, 174; pressure of steam, 17 Ib. to the square inch; vacuum 
gauge, 26} in. 

The Paramatta is to run on the company’s trunk line between 
Southampton and the West Indies, under the command of Captain 
Bayntun, and the superintendence of the machinery department is 
entrusted to the hands of Mr. Robert Crawford, one of the oldest 
engineers in the company’s service. She has accommodation for 
274 first-class passengers, and a proportionate number of second 
class. The following are her principal dimensions:—Length of the 
main deck, 340 ft.; ditto load line, 330 ft.; breadth, 43 ft. 9 in. ; 
ditto over paddles, 77 ft.; depth of hold, from floor to spar deck, 
33 ft. 6 in.; horse-power of engines, 800; builder's tonnage, 3,092; 
registered tonnage, 2,186; displacement at launching line, 2,215 
tons. The engines are Maudslay and Field's patent double-cylinder, 
taken from the Orinoco and fitted to the Paramatta, with several 
improvements. The boilers have been made at the company’s fac- 
tory at Southampton, and are supposed to be the finest specimens of 
tubular boilers yet out, not requiring to be proved a second time, 
the first proof being at double the pressure intended to be used. In 
fact, the steam generated was quite sufficient to drive engines with 
a third more pressure, and consequently the Paramatta has got a 
command of steam which will make her a very economical ship. The 
feathering paddle-wheels were also made at the Southampton factory, 
and are beautiful pieces of workmanship. Attached to the engines 
are new pumps for filling the baths, hot and cold, at any hour of the 
day or night; and a constant supply of fresh water is insured by the | 
application of Dr. Normandy’s patent distilling apparatus, while the 
waste steam is receiyed into iron tanks and condensed for washing 
and other purposes. The fire-extinguishing pipes (2} in.) are at the 
command of any officer or engineer at all times, and can be turned 
on at a moment’s notice to any or all of the compartments of the 
ship. The engines are also capable of pumping water out of any 
compartment at all times, or all compartments at the same time. 
The combined weight of the four boilers is 220 tons. The paddte- 
wheels are 38 ft. 6 in. diameter over the floats; diameter to the 
centre of pressure, 34 ft. 3} in. There are twenty-four furnaces, and 
the ship has stowage capacity for 1,500 tons of coal. | 











Bessemer’s SteEL.—In this day's journal we quote, for the first | 
time, amongst the metallic manufactures of the country the steel | 
produced by the processes patented by Mr. Bessemer; and we are | 
| 
| 


| informed that the new material can be supplied in almost any 
quantity. The usual price of engineers’ tool steel is from £2 15s. to 


£3 5s. per cwt., whilst Mr. Bessemer offers an article, which com- | 
cae judges pronounce equal to the best, at £2 4s.; his other 
sinds of steel being proportionally lower. As to the quality of the 
article there can be little doubt, since the tests to which it has been | 


submitted at Woolwich have given every satisfaction to the | 
officials; and we understand a contract for a considerable period has | 
been concluded with Mr. Bessemer. With a steel of equal quantity, | 
at little more than two-thirds the usual price, it would appear 
almost impossible for success to be wanting to the seller, whilst the 

pecuniary advantage to the consumer will-be at once recognised ; so | 


that it is needless to commend Bessemer’s steel to the consideration 
of our readers.—Mining Journal, June 4th. | 














Fire From Warer.—The Messager publishes a curious account 
of a contrivance invented by a M. Meudt for the decomposition of 
water, and combustion of the hydrogen thus obtained. The apparatus 
consists of a small copper boiler, provided with a safety-valve and a 
pipe, which passes into a tubulated bottle with two necks, placed 
near the boiler. From the second tubulature another tube passes 
under the boiler. About two litres (nearly half a gallon) of water 
are poured into the latter, and about half a litre of weak tar-water 
into the tubulated bottle. A spirit lamp being applied to the boiler, 
the steam thus generated penetrates into the bottle, where it yields 
its oxygen to the tar, by which oxide of carbon is generated. The 
hydrogen of the steam, being thus set at liberty, accumulates in the 
bottle, and then passes through the second tube to the bottom of the 
boiler, where it meets the flame of the spirit lamp. A most extra- 
ordinary effect, approaching as nearly as possible to the visionary 
principle of perpetual motion, is the result; for the spirit lamp 
being taken away, the hydrogen generated burns with its own 
flame and makes the water boil; this engenders fresh steam, which 
is decomposed as before, and furnishes a new supply of hydrogen, 
which feeds the flame, and so on, not ad infinitum, but until the 
water in the boiler is exhausted; all that has to be done in order to 
have a perpetual flame is to keep up the supply of water, and also, 
when necessary, to renew the tar-water. This discovery, applied to 
steam engines and locomotives—a task which the inventor has 
already performed—is capable of producing an immense saving of 
fuel. 

Mopet Dwe.iixes.—Mr. Hopley, of Eastbourne, the author of 
various well-known publications having for their object the phy- 
sical, intellectual, and moral improvement of the country, is, it ap- 
pears, about to erect in the vicinity of Eastbourne or Brighton a 
house which, so far as we can judge, is likely to prove a specimen 
of a Model Domestic Dwelling for the upper and the wealthy middle 
classes. In it he “is desirous that there should be manifested the most 
advanced principles of building science as applicable to health, 
domestic comforts, domestic economy, the saving of time, Jabour,” 
&c. “Efficiency, simplicity, and lowness of price will be conjointly 
considered in judging of the value of a principle ;” and all engaged 
in the manufacture or sale of articles applied to house construction 
are invited to forward any circulars explanatory of new inventions, 
or well-approved plans, for ventilation, drainage, water-supply, 
house-warming, bell-hanging, &c. &c., and these will receive careful 
attention. The best approved water-closets, traps, drain-pipes, 
grates, kitchen-ranges, locks, taps, &c., are all, so far as is possible 
in connection with one simple dwelling-place, to have a fair trial. 
In fact, this is likely to prove a very valuable undertaking. No 
one who has noted how the practical abounds in all Mr. Hopley’s 
writings, will think it likely that he will be led away by enthusiasm 
to attempt more than will be practically useful. He appears to be 
fully aware that to serve its intended purpose the house must be a 
model of cheapness as well as of everything else that is good. 
Strength and durability are to be kept constantly in view. The 
style to be aimed at isa chaste but elegant simplicity. Taste 
is to be studied everywhere; but no unnecessary shilling is to be 
expended on unnecessary ornament. We augur well of this under- 
taking. Mr. Hopley, in his “Essay on Respiration,” has laboured 


| hard to bring about a better style of dwelling for the poor; and now, 


it seems, the common defects in the houses of the wealthier classes 
are to be practically pointed out. What these defects are, most 
people are pretty ol aware—smoky chimneys, comfortless and 
most unphilosophical grates, ill-ventilated and low-pitched bed-rooms, 
especially for the servants; wall-papers exhibiting colours which 
are known to the scientific world as giving forth matters of a 
deleterious and often of a highly poisonous character; bell-wires 
that are constantly wanting mending; drains that are constantly 
wanting cleansing; ceilings that are constantly cracking—and so 


| on. He who shows by an assemblage, at a reasonable rate, of all 


the domestic building properties under one roof, or upon one building 
plot, that such common disagreeables are quite unnecessary, will be 
doing, we take it, no mean thing for the domestic comfort of England. 
We believe we cannot wish Mr. Hopley any greater reward for his 
endeavours in this direction than that he may live to see many 
houses similar to that which he proposes to build spring up in his 
own immediate neighbourhood and throughout the country.— Sun, 





, 


—— SS 











June 10, 1859. 


THE ENGINEER. 





409 


—— 








TO CORRESPONDENTS. 


*,* In consequence of press of matter, we are compelled to leave 
an until next week a large number of advertisements, which, under 
the circumstances, we trust our friends will excuse. 


Notice.—Five volumes of THE ENGINEER may now be had ready bound, Vols. I., 
IlI., 1V., V.,and V1., price 188. each; covers for binding each volume, price 
Qs. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

#,* We must request such of our correspondents as may desire to be referred 
to makers of machinery, apparatus, &c., to send their names and addresses, 
to which, after publishing their inquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anonymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column. 

EmiorRant.— We regret to say that we have no means of advising you. 

C.—(Swift’s Heath.}—The insertion of your note would be unnecessary, since 
you have misapprehended the construction of the Griffiths screw. It is not a 
jeathering screw, of adjustable pitch, excepting it be taken entirely apart on 
“shore and the blades be fitted and keyed anew. Mr. Griffiths condemuas the 
whole family of feathering screws. 

Hien Pressure.— We know of no reason for supposing that a boiler under a 
given amount of steam pressure is any weaker ov more liable to fracture than 





when bearing the same anwunt of hydraulic pressure. 

H. D.— Whether or no you could manage a rolling mill profitably without 
having had any experience with such property we cannot pretend to say. 
Like any other business, the ivon manufacture requires tact and energy, and 
no one could be the worse for experience in all its branches, 

J. S.—(Manchester).— The results of your experiments, proving, as you state, 
that steam of 30 lb. pressure cannot be heated to 500 deg. or 600 deg. would, 
if in proper form, be very interesting for publication, We fully agree with you 
that we all need * enlightening” upon the subject of superheated steam. 

C. T. J.—The Niagara Bridge, to which you evidently refer, is a wire suspen- 
sion bridge, the eight cables Leing each about 10 in. in diameter, and Sormed, 
awe believe, of No. 10 wire 

H. K. L.— We thank you for your svggestion, and hope to be able to act upon it 
soon, 

ENGINEMAN.—All steam is expansive until its density becomes but five-eighths 
that of the atmosphere. Presuming your request to apply to a treatise on the 
working of steam expansively, we cannot refer you to any confined particu- 
larly to that subject. It is more ov lesa treated of in every work on the steam 
engine. You had better apply to any scientific bookseller for permission to look 
over such works as he may have upon the subject, and from which you will, 
doubtless, find what you require. 

R. P. J.—(Huddersfield ).—Sir William Siow Harris's “ Treatise on Galvanism,” 
inthe Rudimentary Series (price 1s. 6d.), will best answer your purpose. 

B. F.—Your plan could not come under the consideration of the Board of 
Works at this time, The board meets every Friday at Guildhall, and your 
communication would require to be addressed to the secretary, 

T.—Mr. Morton's paper on “ Employing Steam Expansively,” was given in TuR 
Enoinker, Vol. V/., pp. 132 and 149 (Nos, 138 and 139). 

L. W. AnD Sons.— The parties mentioned as the patentees for machinery for 
the manufacture of round belting reside in America, and probably have no 
agency for the sale of their manufactures in this country, 





RICE HULLING MACHINERY. 
(To the Editor of The Engineer.) 

Sirx,—Can you or any of your numerous readers inform me where I can 
obtain information regarding maker’s name, price, and description of 

machinery for hulling rice, as used in South America? A. Z. 
Dumfries, 3rd June, 1859. 

DYNAMICAL PROBLEM. 
(To the Editor of The Engineer.) 


Sir,—I beg to send you an answer to the dynamical problem inserted in 
Tuk ENGINEER of June 3rd, not so much with the view of giving information 
as of eliciting whether the rough-and-ready way of calculating which I gene- 
rally adopt is as safe a guide and as easily imparted as the more scientific 
method of mathematical formula. 

The question is, what amount of weight at «@ a will balance a pressure of 
two tons horizontal thrust of the piston. The answer to this, I say, is 
“two tons.” This will be the amount of pressure at the line b b, whilst the 
outward pull on the chain c c, and the inward pressure at the centre of the 
weight a a, will be each one ton. 

My method of calculating this is thus:—Supposing the lever carrying the 
weight were hanging perpendicularly, its horizontal force on the piston would 
be nothing ; but supposing it to be placed horizontally, in a line with the 
chain, the force of the weight at a a, the end of the lever, would be doubled 
at b b, the centre; thus the two tons weight would exert a force of four tons 
in the direction of its motion at the centre of the lever, and a force equal to 
its own weight at each end of the lever. Now, as the lever is placed at an 
angle of 45 deg., which is exactly half-way between the horizontal and the 
perpendicular, I at once conclude that the forces must be the exact mean 
of what it is in those two positions; i,¢., at the line 6 b, half-way between 
four tons and nothing, viz., two tons. J. H.C, 

Norwich, 6th June, 1859. 

(To the Editor of The Engineer.) 


Sir,—I beg to submit the following answer to the dynamical problem in 
your last issue. 








By taking the moments about the point }, 
W X by its perpendicular distance from 
b = T (the tension in the chain) x by its 
perpendicular distance from b ; and since, by 
editor’s supposition, ab = bc, W = T, or the 
tension in the chain, will equal the weight. 

Taking moments about c, 

W X de = 2 tons X (the number of units in 
the line) fe 
W X « X cos 45° = 2 tons X be sin 45; 
or, W = 1 ton. 

The horizontal force along « (P) that would 
balance the pressure of the piston, must be exactly half its pressure, i.c., 
one ton, since it would have double the leverage. H. G. V. 

Atlas Works, Manchester, 6th June, 1859. 

[We have received an answer also Jroi another correspondent, too late, however, 

Jor this week.] —— 











BOILERS. 
(To the Editor of The Eagineer.) 
Sir,—In reply to “T. 8.,” it appears to me, from his statement of the case 
of his boiler, that either too much heat is absorbed from the volume passing 
to the chimney, or the sectional area of the flues or chimney is too large ; 
or a volume of cold air gets admission to the flues. If the temperature at 
the chimney reaches 301 deg. Fah., the fault is in the chimney. Its section 
must be eul. or contracted as required: no practical addition to its 
present height will increase the draught. To remove it further away from 
the boiler will augment the evil. If the temperature at the chimney does 
not approach 300 deg. the fault is in the flues ; their section is too large, or 
there is a leakage of air. G, A, Leonarp. 
Birmingham 8th June, 1859. 


(To the Editor of The Engineer.) 
Sir,—* T. S.” has the grate too long or the bridge too high, or the chimney 
too small. The grate barsshould not be more than 30 in. long ; the bridge 
not less than 9 in. from crown of flue; no part of side flues less than 
160 in. area ; and the chimney not less than the same, or, say, 14 in. X 14 in. 
ifof brick, A Cornish boiler should never be set on a centre wall, as it 
absorbs moisture and rots the bottom. Ricuarp Bacu. 
Birmingham, 4th June, 1859, 
BOAT BUILDING. 
(To the Editor of The Engineer.) 
Sir,—In answer to ‘Tyro,” itis difficult to proportion a paddle-boat so as 
toget 200 ft. speed of piston. But in a small screw-boat, 400 ft. would be 
convenient ; therefore, the screw has twice the power for same weight of 
engines only. Then you have paddles and boxes against weight of screw, 
say ten times the weight: it is within bounds, If you have 5 ft. draught, of 
course don’t put less than a 4 ft. serew—the larger the better: the 
etceteras may be anywhere between 3 ft. and 8 ft. pitch to suit the engines. 
9, 10, 13, and 14, Broad-street, Islington, Ricwarpd Bacu. 
Birmingham, 4th June, 1859, 
[Our correspondents, we are sure, are sensible of Mr. Bach's kindness in thus 
promptly replying to the numerous queries addressed to him through our 
columns. ] 








DISCHARGE OF STEAM FROM BOILERS. 
(To the Bditor of The Engineer.) 
Six,—You will confer a favour upon one of your oldest subscribers by 
answering the following questions. 

Suppose a boiler capable of supplying 864 cubic feet of steam per minute 
at a pressure of 56 Ib. per inch, what area would a pipe require to be 
(open to the atmosphere) in order that the pressure of steam way remain 
the same, supposing the supply to be regular and continuous? Also, 


what ought the evaporating power of a boiler to be in order to supply a con- 
tinuous jet fof steam from a pipe of 7 in, area, 
square inch ? 


at a pressure of 56 Ib. per 
P.M 





London, 28th May, 1859. 


CRANK PINS, BOILERS, AND IRON COLUMNS. 
(To the Editor of The Engineer.) 
S1r,—I would feel much obliged if you would be kind enough to answer the 
following questions in the correspondents’ column of Tue ENGINEER. 
1st. What proportion are the coupling 
pins of rods made? {Thus :—suppose Phad 
rod 2 in. di , what di ter should 
the pin be? 
2nd. In page 37 ef Tut Enornerr, date 
July 16th, 1858, Mr. Fairbairn gives the 
following formule for calculating the bursting pressure of boilers in the 
case of the explosion at the Atlas Works. Fifth line from bottom, 
P =2 x 206 x 05 K 45000 + 51 X 37°7 = 480 Ib. 
bursting pressure per square inch, I want to know where the 2 comes 
fro 








8rd. Mr. Hodgkinson, in his book on strength of materials, page 337, 
gives the following formule for calculating hollow cylindrical pillars :— 
Required, to find the strength of a hollow cylindrical pillar (cast iron) 14 ft, 
long, 6°2 in. external diameter, and 4°1 in. internal. 

141-7 = 88°801, 623° = 71222, and 
413-6 = 160°70 
7122 0-70 as ORY 
443 x — 160°70 = 275°1 tons. 
88801 
Is this the breaking weight, and if it is, what would be a safe load to put 
on it? 

14'-7 = 88801. Ifyou would be kind enough to give me the calculation 
how 88°80] is got ; likewise 6-25-6 — 712°22, how 712°22 is got. 

3-6 I know is power of diameter, and '? power of length. 

Edinburgh, 2nd June, 1859. A SELF-TAUGHT MECHANIC. 
[lst. The pin is subjected to a shearing action, and would be large enough for 

strength if 14 in. in diameter, at which its aggregate sectional area, at both 

ends exposed to shearing, would equal the sectional area of the vod which is 
exposed to direct tension, If made, however, of the same or even greater 

diameter than the neck of the rod, the pin will wear better.—2nd, The “2” 

simply represents the two opposite sides of the boiler, and is taken in order to 

obtain the total sectional area of the plates exposed to rupture,—8rd. The 
result is the breaking weight, of which the safe load should not exceed one- 

Jifth. To raise a vumber to a fractional power involves a calewation for the 

process of which we must refer you to any work on the calculus.] 


Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. BERNARD LuxtToNn; all other letters and 
communications to be addressed to the Editor of TUR EXGINBER, 163, Strand, 
W.C., London, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages ten words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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FRIDAY, JUNE 10, 1859. 


THE THAMES AND THE SEINE, 


THE officer of the Metropolitan Board of Works, charged 
with the duty of interrogating the condition of the Thames, 
has as yet found “nothing obviously calling for remark.” 
To what extent a succession of hot days, yet to come, may 
alter the tone of his observations will be duly known. 
Were the quiet citizens of half a century ago to have found 
the Thames in the condition upon which Dr. Miller now 
remarks so complacently, or rather does not remark at all, 
we are inclined to believe that their expressions would have 
taken energy and point, although they might have been as 
helpless even as our own Metropolitan Board in any attempt 
at improvement. The Thames, which we have always 
looked upon as a river, is not likely, certainly, to be saved 
from its ultimate fate of becoming a mere tidal cesspool by 
any virtue in the scheme upon which the Board is now 
engaged. 

In the meantime, Dr. Letheby has found much in the 
present state of the Thames which he considers as 
“ obviously calling for remark.” He “thinks it is right to 
direct attention to the matter, for the water is now in a 
high state of putrefaction ; in fact, the Thames has been in 
a very offensive condition for rather more than a fortnight, 
and has been evolving the same kind of gases and vapours 
as were let loose from it during the hot summer of last 

ear.” This, too, although the temperature of the water 

as been less by some 15 deg. than it was when its foul 
state first became observable a year ago. It appears that 
the river is likely to be as offensive as ever, notwithstanding 
that the peculiar conditions which preceded and were 
thought to have induced the nuisance of last year, have 
not yet appeared this season. What, then, is to become of 
the sewage ; and pending this, what is to become of us, the 
citizens of the metropolis ? 

If we watch a float on the river it will be perhaps 
two months in reaching the Nore—it has been known 
to take fifty days—although the oscillations of the tide ma 
have compelled it to travel 2,500 miles to reach there. If 
sewage be, as it is, thrown after the float, as much as can 
swim will follow it. And when we recollect that a half- 
inch of rain over the whole metropolitan area of 120 square 
miles (and all of which rain, if the ground be previously 
saturated, goes into the sewers) is greater in quantity than 
the average daily river flow under London Bridge, we may 
well question whether the Thames, mixed—as it always 
will be, if the sewage is run anywhere into it—with an 
accumulated quantity of that most offensive filth, can ever 
be clean to an extent reconcilable with even the ordinary 
health of the metropolis. If the worst apprehensions be 
realised, and our population be threatened nee with 
pestilence, the proper cleansing of the city will become a 
visible necessity, and we shall not only submit to, but soon 
prefer, such arrangemenis as shall best serve that purpose. 
All we can do at present is to bow to the inevitable inflic- 
tion of the main drainage scheme. ‘There is no escaping 
that; and we can only hope by some corrective measure, 
some counter-scheme, to come at great discussion and dis- 
bursement hereafter, to escape its consequences. 

Our Parisian friends are as badly off as ourselves. But 
for art they would have been much worse. The natural 
outlet of a city of 1,500,000 inhabitants—the Seine is but 
150 yards wide at Paris—is often fordable in summer, and 
runs with a mean velocity of only about one mile an hour, 
notwithstanding the descent of 199 ft. from Paris to the 
sea. The citizens of that gay capital do not and cannot 
treat themselves as liberally to fresh water as we do—the 
water of the Canal de l’Ourcq is not famous for its excel- 
lence, nor is that of the Seine—holding in dilution the dis- 
charge of the Biévre, so noted for its mordant properties in 
the dyeing department of the Gobelins—much more 
palatable, even after having passed the filters of the Hotel 








de St. Paul. But it would not do to run the sewage, or 
what we in London call sewage, into the Seine. The 
grand égouts which, extending for 100 miles, form a sub- 
terranean city, serve only for the discharge of the annual 
rainfall of 20 in., for the waste water from the houses, and 
for the waters d’arrosage, or those discharged by the 
sprinkling-carts. And these sewers even are cleaned, twice 
a-week, of their solid deposits, at an expense which is 
said not to exceed £6,400 a-year. As for the water- 
closets, not one in Paris discharges into the sewers. Their 
contents are removed by mechanical means to the site of 
the old Poudrette de Montfaucon, whence M. Mary’s tunnel 
of ten kilometres, with its great steam-pumping machinery, 
conveys some 100,000 bushels daily of the most offensive 
matter to the Forest of Bondy—not down the Seine, but 
up the Marne, or, rather, the Canal de l’Oureq. Six miles 
clear of the capital, French skill has no difficulty in dealing 
with this valuable supply of excreta, and its fertilising in- 
fluences are turned to account throughout the basin of the 
Seine. 

But with all these precautions, the Parisians find that 
the condition of their river is becoming more and more in- 
tolerable. The surface water which passes off in the 
sewers becomes charged with putrescent matters, and that 
portion—a considerable one—which infiltrates the ground 
beneath the pavements, converts it into what one of the 
engineers of the city describes as “a black mixture of 
viscid sand and hardened slime, disengaging an insupport- 
able odour of sulphuretted hydrogen.” Whilst the sewers 
emptied directly into the river its waters were poisoned ; 
and when it was decided to run the sewers, parallel with 
the stream, to below the city, the fall was found to be in- 
sufficient to keep them clear. Thus, even whilst making 
an actual progress towards the outlet, the contents of the 
sewers, having a high temperature, entered into active de- 
composition, so that the route of the great sewer of 
Asniéres can be distinguished in the cool air of morning 
by the columns of whitish and noxious vapour rising from 
its ventilators. A communication, made last month to the 
Paris Institution of Civil Engineers, says :—‘“ We cannot 
promenade the banks of the river during the summer ; the 
air is infected. The Seine is henceforth a sewer.” Fifteen 
years ago the sand along the banks of the river at Rouen 
was white; it is now darkened with the hue of the Pa- 
risian sewage. 

The communication already quoted says:—“If the 
Parisian population were not sober; if they were not well 
clad; clean, as far as the want of water will permit; if 
their notions and habits relating to health were not more 
advanced than these of any other people, Paris would be 
the most unhealthy city in the world, because it produces, 
in the least space, the greatest quantity of refuse matter of 
all kinds.” As it is, it is admitted that Paris suffers con- 
tinually from epidemics; and it is a matter of common 
remark, that families living constantly in that city soon 
become extinct; the effects of this mortality being more 
active upon males than females. 

The remedy proposed for these evils involves a complete 
change of the means of assainissement of the city. The 
conditions are “ to suppress within the city all disengage- 
ments of sulphuretted hydrogen, and all pernicious emana- 
tions from the decomposition of waste matters in the 
sewers; to render the paving impervious, and to give to 
the contents of the sewers a considerable velocity of out- 
flow ; to let such water as may infiltrate the soil follow 
its natural course in the substrata, by removing the barriers 
formed by the walls of the great sewers, whereby they 
are now the arteries of epidemic maladies, if not the_ seats 
of permanent infection. 

“ Further, the whole system of slow-running sewage, 
resulting from the insufficient fall of the ground, must be 
replaced by such arrangements as will give it a very rapid 
rate of discharge, by the employment of elevating ma- 
chines ; substituting, in iron channels, by a sufficient head 
of water, or by mechanical impulsion, very rapid descents 
for those which are nearly nothing. It will be necessary, 
besides, to simplify the whole question of the discharge of 
sedimentary matters, by separating them from the waters 
which contain them, as has been done with such success 
in the works of Bondy. Thus the river would receive 
only the rain water and that discharged by the sprinkling 
carts,” 

The refuse matters are then to be returned as manure to 
the earth. Such must, in effect, be the purpose of all 
successful sewerage. Whatever plan may be determined 
upon, there can be no doubt that the ultimate solution of 
the question of the drainage of great towns will be found 
in a complete separation of the decomposable matters from 
the waste water in which they are contained. Not only to 
avoid the contamination of water-courses, but also to 
retain the rich fertilising matters contained in sewage, will 
their separation and preservation be found necessary ; the 
object being hardly more one of public health than of 
public economy. Should it happen, as is most unlikely, 
that the Main Drainage will purify the Thames, and raise 
the standard of the health of London, there would still be, 
besides the interest on the enormous cost of the works, and 
the great cost of their maintenance, the absolute waste of 
some millions worth of the best manure—manure of which 
the intrinsic commercial value cannot be disputed, whilst 
we are buying hundreds of thousands of tons of guano 
yearly, at a high rate, from a foreign Government. 


SCREW PROPELLERS, 
THE trials lately concluded by the Admiralty officers with 
the ordinary and Griffiths screws, fitted respectively to 
the Doris frigate, are the first on a scale sufficient to deter- 
mine all ,the points involved in the selection of a screw 
propeller for vessels of the largest class. The results here- 
tofore obtained in comparing ship against ship were com- 
plicated with so many questions of build, rig, machinery, 
and seamanship, as to leave the merits of the propelling 
instrument, whose superiority or inferiority was perhaps a 
matter of but some decimals of a knot an hour, as far 
from strict determination as ever. So, too, the results 
obtained, some six years ago, with the Fairy and Conflict, 
could only serve as a basis for more extended experiments 
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on a larger scale, as whatever might be the opinion of those 
sagacious enough to recognise the philosophical as well as 
mechanical merits of the respective propellers then tested, 
the adoption of either rested generally with such authori- 
ties as were best fitted by habit to deal with absolute rather 
than relative results—authorities to whom a demonstration 
in favour of what was good for a small vessel did not 
necessarily carry the conviction that the same means would 

roduce the same desirable end in ships of a larger class. 

Yothing, however, could have been more conclusive than 
the trials carried out with the Doris. That fine frigate 
with a pair of Messrs. Penn’s 800-horse engines, the 
admirable working of which was a subject of constant 
remark during the trials, furnished all the conditions requi- 
site for a definite solution of the question at issue. When 
the ship was got ready for the first trial, her mean draught 
was fixed at 20 ft. 6in. (19 ft. 5 in. forward, and 21 ft 7 in. 
aft) for the series of trials, the immersed mid-section with 
this draught being 742 square feet. The lines of the Doris 
are by no means sharp, and as she is, like all other war- 
ships, a timber-built vessel, the suction of water in the 
oa of her 14-in. stern-post by no means added to her 
speed. Her maximum, indeed, with an 18-ft. “ Admiralty ” 
screw, without alteration, was 11823 knots only. On an 
increase of the diameter to 20 ft., there was no gain of 
speed worth mentioning (‘003 knot); but there was a great 
increase in the vibration at the after-part of the vessel. We 
do not propose to go into the investigation of Mr. Griffiths’ 
form of propeller; for although we can imagine a gain 
by drawing the bearing surface nearer to the centre, and 
also a diminution of the resistance to the passage of the 
water through the screw frame by cutting away the corners 
of the screw, we fear, nevertheless, we should be unable to 
show how the latter alteration alone could add to the speed 
of the vessel. Yet such was, undoubtedly, the case on the 
Doris ; for when the leading corner of each screw-blade of 
the 20-ft. screw was cut to the Griffiths form, and the 
driving surface thereby reduced, there was an immediate 
gain of +206 knot per hour, It was with this alteration of 
the common screw that its maximum speed, 12-032 knots, 
was attained. On cutting away the “following” corner, 
also to the Griffiths form, the reduction of surface began 
to show the effect which would have been expected—viz., 
a reduction—although only to the very slight amount of 
‘02 knot—of the speed, the rate made having been 12°012 
knots per hour. At the same time, however, a greater 
number of revolutions were required to make this rate, the 
itch remaining unaltered, and the slip being greater. 
Vhen the leading corner was restored as at first, and the 
“following” corner only cut away, the speed was some- 
what less—being 11°815 knots only—than with the screw 
in its original condition. 

Mr. Griffiths’ screw, with the form of which our readers 
are generally familiar, was 20 ft. in diameter, and was 
adjusted on the first trial to a pitch of 32 ft. For a screw 
of that diameter, the spherical boss, which is one of the 
distinctive features of the Griffiths propeller, is 5 ft. 6 in. 
in diameter. ‘The inventor prefers that the broad part, or 
root of the blade, should have a width equal to one- 
third of the diameter—in this case, 6 ft. 8 in.—and that 
the end of the blade should be one-third of this width. 
In the case of his propeller, as provided for the Doris, 
the width of the blades at the broadest part was 
made originally but 5 ft. 9 in.; but we understand that 
in getting the screw into its place, some obstructions 
in the framing, which the authorities would not allow of 
being cut to give more room, made it necessary to cut the 
blades considerably narrower before they could be fitted in, 
thus destroying, to some extent, that peculiarity of the 
screw upon which its inventor chiefly relies for its supe- 
riority. Under these advantages, however, the screw, 
at an average of 49°83 revolutions, made 11°981, or within 
the merest fraction of 12 knots at hour; the slip having 
been 3°739 knots per hour, or nearly 24 per cent. of the 
screw’s speed. The pitch, being considered too coarse, was 
reduced on a subsequent trial to 26 ft. 5 in., when, with an 
average of 58; revolutions, the vessel attained her greatest 
speed, 12'269 knots, the slip having been 29 knots, or 19 per 
cent. of the screw’s speed (the knot 6,086 ft.). A subse- 
quent trial with a medium pitch, and 533 revolutions, gave 
12:158 knots, and less vibration than on any former trial. 
During the trials, the trunk engines, haying cylinders 
poten, Mir to 90-in. diameter, with 4-ft. stroke of piston, 
worked, with 21 lb. of steam, up to 3,000, and in one case 
to 3,091, indicated horse-power, and notwithstanding the 
immense energy thus exerted within the ship, we , Bon 
that the motion was the smoothest possible; and that, 
beyond the rush of steam into the condenser, there was 
no sound in the engine-room to intimate that the machi- 
nery was at work. This result is greatly due to the 
diminution in the number, and consequently in the weight 
of the moving parts, as well as to the excellence of work- 
manship in the trunk engines, a result which cou'd hardly 
be expected in the case of piston-rod engines, with their 
heavy working parts, when running at the same speed. 

These trials have demonstrated beyond doubt the advan- 
tages of each of the distinctive features of the Griffiths 
propeller, Not only is there an absolute gain in speed and 
a diminution in the vibration, as well as greater ease and 
steadiness in steering by cutting off the leading corner of 
the screw, but there is a saving of power by applying 
the spherical boss, where the necks of the ordinary screw- 
blades present a nearly flat surface, with no driving power 
whatever, in direct opposition to the progress of the vessel. 
The common screw, with its blades cut to the Griffiths 
form, required 2,920-horse power at twelve knots. The 
Griffiths screw, with almost exactly the same form and 
proportions of blade, excepting with the spherical boss, 
which cut off the inner surface of the common blades, re- 
quired but 2,825-horse power to make the same speed. 

There can be no doubt that the action of the Griffiths 
screw, the opposite propelling surfaces of which are all the 
time completely immersed in water of very nearly the 
same average leuir, is more uniform than that of the 
common screw ; the more so, as the opening through the 
screw-frame being left comparatively clear in the former 
case, there is little if any more shock as the blades pass 





the stern-post, than occurs where the screw is hung outside 
of the rudder, as is the case on some of the screw colliers, 
wherein the vibration, even with the common form of 
screw, is said to be very slight. Mr. Penn’s manager, we 
understand, particularly mentioned the fact that the bear- 
ings were at no time heated during the last three trials of 
the Doris, but that, with the common screw, that difficulty 
was very often experienced. We believe the engineer 
of the Himalaya has stated that the bearings of that vessel, 
fitted with the Griffiths screw, were at no time hot during 
her last run of 25,452 miles to the Cape and back—a run 
made in the shortest time on record—whilst, with the old 
screw, the twisting action, as the blades strack the water, 
often led to heating. For the same reason, the thrust of 
the Griffiths screw is doubtless more regular than that of 
the common form, the erratic impulses of which, as de- 
veloped upon an indicator applied to the Rattler, Mr. 
Bourne has illustrated in his valuable work upon the screw 
propeller. That the means of improvement have been ex- 
hausted in the Griffiths propeller is hardly probable. At 
the same time, with the results obtained in the recent Ad- 
miralty trials, we must believe that, in its best form, this 
propeller is the most effective and reliable of any with 
which experience has made us acquainted. We may hope, 
therefore, that its general adoption will add materially to 
the speeed of our screw steamers, which promise soon to 
supersede all others upon the ocean. 


INDIAN RAILWAYS. 


In the interesting lecture on the Financial and Executive 
Administration of the British Indian Empire, delivered last 
March, by Lieut.-Colonel Kennedy, before the United Ser- 
vice Institution, and:just published, he abridges the question 
of Indian Finance to one, practically, of Indian Railways. 
The revenue of India, as stated by Lord Stanley, is about 
£32,000,000, whilst its expenditure has been such as to 
leave, in the two years of the mutiny, a deficit of 
£21,600,000. Of this expenditure, that of the military 
establishment was £11,546,000 in an average year prior to 
the mutiny, and rising thence to £22,598,000 in the second 
year of the Indian war. The principal source of income, 
the land rent, has been prevented from increasing to any 
considerable extent by the absence of facilities for convey- 
ing away the surplus products of the soil. The great per- 
manent cost also of the military establishment is, at the 
same time, due to the necessity for keeping up a consider- 
able number of important garrisons for the protection of a 
vast territory having no adequate means for the ee 
of troops from one portion to another. The political 
aspect which Indian railway undertakings thus assume is 
one, certainly, likely to give their friends substantial 
grounds for hoping that the Government will henceforth 
do all in its power towards expediting the completion of 
these important works. 

Colonel Kennedy says :—“ Here, then, we have the high 
authority of the Secretary of State for India admitting 
that his chief dependence for increasing the revenue of 
that country is an extension of railway intercourse as 
the means by which waste lands are to be made productive. 
And, in like manner, that his hope of reducing expenditure 


Meanwhile the great lines, which at some time are to 
become the great arterial routes of interprovincial inter- 
course in India, are progressing at a respectable rate. The 
suppression of the mutiny will greatly hasten their execu- 
tion. The East Indian Railway Company now have 142 
miles of continuous line opened directly out of Calcutta, 124 
miles more between Allahabad and Cawnpore, and 123 
miles working in the North West Provinces, or 389 miles 
in all. In the North West Provinces 282 miles more of the 
same company’s lines are ready for the permanent-way 
materials, whilst nearly all of the 415 miles under Mr, 
Turnbull’s charge are expected to be finished by the end of 
next year, more than 115,000 men being at work on his 
division in December last. It will be recollected that the 
lower portion of the East Indian line contains a great 
extent of bridging, which has to a considerable degree 
retarded the whole undertaking. Just beyond the present 
terminus of the line is the Adjai Bridge, having thirty-two 
arches of 50 ft. ; whilst the More Bridge has twenty-four 
spans of 50 ft.; the Copai and Backersall Bridges 
having each fifteen spans of respectively 24 ft. and 20 ft. 
Within the next thirty-three miles are several bridges ; 
the Dwarka, having seven spans of 60 ft.; the Braminee, 
having seven spans of 30 ft., and nine spans of 60 ft. each; 
the Pugla, with twenty-five spans of 28 ft. and four 
spans of 60 ft., besides six or seven other bridges of respect- 
able size. On the next two sub-divisions there is a con- 
siderable extent of bridging. On the Jeehangeerah division 
of twenty miles there are eleven spans of 60 ft. The Keeul 
Bridge further on will have nine spans of 150 ft.; the 
Hullohur Bridge will have four spans of 150 ft.; the Soane 
Bridge is to have twenty-eight spans of the same width; 
whilst the Jumna Biidge will have fifteen openings of 205 ft. 
The superstructure of these bridges has mostly to be brought 
from England; and the inevitable delays attending the 
transport and erection of the stiuctures operates not only 
against the dispatch of these particular works, but dis- 
advantageously also upon the prosecution of the intermediate 
sections of the line, to which, in the absence of boats on the 
river, it is impossible to convey the materials. 
The Great Indian Peninsula line, of which nearly 200 
miles are open, is being rapidly carried forward, so that it 
will doubtless be opened to Jubbuipore by the time the 
East Indian Railway branch is ready to meet it. The 
great works on the Bhore Ghat incline, upon which the 
contractor was not making sufficiently rapid progress, have 
been assumed by the company, and will be doubtless urged 
forward as rapidly as possible, inasmuch as the interest of 
the company lies especially in their early completion. 
Some of the other lines of lesser importance are making 
good progress, whilst new works are being occasionally pro- 
— in various districts. One of the latest of these is the 
Northern Bengal, from Calcutta to Darjeeling, for a 
guarantee upon which a petition has been presented to 
Lord Stanley within the past week. We learn, also, by a 
recent mail, that it is the intention of the French Govern- 
ment (not, probably, until the cessation of war shall have 
given it more leisure) to construct a railway from Nega- 
patam to Carical, to avail of the advantages likely to attend 
the opening of the Great Southern of India Railway, which, 





is nearly limited to a diminution of the military establish- 
ment, which the extension of railways will enable, by | 
bringing together the entire peninsula, so that the troops | 
there will then be efficient in many quarters almost | 
simultaneously.” That railways are powerful agents for 
developing and economising the resources of any 
country would have needed no confirmation from the 
Secretary of State for India; but his recognition 
of that truth under the exigency of a serious defi- 
ciency in the Indian exchequer is of some significance. 
Will the prospect, doubtlessly well founded, of a re- 
duction, for each 100 additional miles of railway 
opened, of nearly 2,000 of the 335,546 British and native 
troops in India at the time of the last return, induce 
Government to remove the obstacles which have for so long 
a time retarded the progress of Indian railway works ? 
We doubt not that this prospect, coupled with the energetic 
and liberal character which marks the new administration 
of Indian affairs, will hasten that result. With rapid 
railway communication throughout the peninsula, 100,000 
troops, one-half British and the remainder natives, would 
unquestionably be as effective for the general protection of 
the country as the vast force which is now dispersed in so 
many detachments over its surface; a large proportion of 
the whole number being necessarily unavailable excepting 
within their own immediate district. There now are, or 
rather were up to the returns received in March last, but 
559 miles of railway opened in India. What will be the 
condition of that country when the railway system already 
commenced, and comprising nearly 5,000 miles of line, shall 
have been completed ? Colonel Kennedy refers to the rate 
of railway progress in the United States—a country which 
now has a greater length of railways than all the rest of the 
world together—and speaks of the possibility of similar 
dispatch in the execution of the Indian lines. The 
Americans opened in 1848, 932 miles of railway ; in 1849, 
1,258 miles; in 1850, 1,506 miles; in 1851, 2,022 miles ; 
in 1852, 2,437 miles; in 1853, 2,196 miles; in 1854, 3,927 
miles; in 1855, 2,009 miles; and, in 1856, 2,841 miles. 
There are now more than 28,000 miles of completed railway 
in that country, besides some 16,000 miles in construction. 
We expect no such expedition as this in India, nor are 
12,000 miles of railway likely*to be completed there in this 
generation—certainly not unless not only an unusual, but 
indeed a wonderful energy should be infused into the 
operations now going forward in our distant empire. 
Colonel Kennedy gives us six years to complete a system of 
12,000 miles, but Indian railway shares must be paying 
at least 25 per cent. within eighteen months, if such an 
estimate is to be realised. With some thirty millions of 
guaranteed Indian railway capital, it is already impossible 
to float the shares. Millions are going out, but the returns 
are most inadequate thus far. That the works have been 
shamefully delayed by the inteference of official routine is 
notorious; but it must be remembered at the same time 
that the Indian lines are being’ made in a permanent 


with its immense prospective traffic in cotton and rice, is 
expected to be one of the best paying lines the East. 

‘We may remind those of our readers who are interested 
in the subject of Colonel Kennedy’s lecture, that the subject 


| of irrigation, touched upon by him, and that of the steam 


navigation of the rivers of India, is only inferior in im- 
portance to the railways of that country ; and to these sub- 
jects we shall devote some space on another occasion. 


THE MANUFACTURE OF LOCOMOTIVE CRANK-AXLES, 


THE reports of the inspecting officers of the Railway 
Department of the Board of Trade call earnest attention 
to the liability to accidents from the frequent breaking of 
crank-axles. Capt. Ross reports an accident from this 
cause on the Great Northern Railway, at a place called 
Pigeon Bridge, near Sheffield, the train having been thrown 
from the line. This accident, he says, following so closely 
a similar catastrophe at Chillham, on the South-Eastern 
line, last year, “ought to lead to much change in 
the opinions and practice in regard to crank-axles. 
Doubtless the breaking of them while running might 
be made the exception, instead of being, as at present, 
almost the rule, were it generally recognised by the 
locomotive departments as a source of danger; and I do 
not think that the breaking of a crank-axle should be 
considered otherwise than dangerous, even on the grounds 
of the consequences that may result from the delay occa- 
sioned to a train by such a casualty.” 

Whoever knows anything of the manufacture of iron, 
and has remarked the great cranks of the broad-gauge 
express engines—those of the Iron Duke class—must 
have reflected that it is mainly owing to the admirable 
condition of the Great Western line that such triumphs 
in iron forging remain unbroken. Whatever may be 
the experience of the forgeman, a large locomotive crank 
is always a difficult job; and its soundness, when com- 
pleted, cannot be ascertained. All work of this kind, 
even that made at the most celebrated forges in the 
kingdom, is more or less liable to sudden failure. The 
crank which broke on the Great Northern was made 
at the Haigh Foundry, near Wigan ; and we do no injustice 
to those celebrated works, the Lowmoor, in stating that 
crank-axles made there are hardly more exempt than 
others from this general liability to break whilst at work. 

If a very large bar of iron be bent or upset so as to follow 
the angles of an ordinary locomotive crank, the forging is 
not only exceedingly difficult to make, but the grain may 
be very much injured at the many short bends thereby 
introduced. If toa plain straight bar, two heavy blocks be 
“ jumped on ” so as to form the throws of the cranks, there 
is considerable danger of a failure in the welds. If a thick 
flat slab be made, and the crank throws be slotted out and 
afterwards twisted at right angles to each other, there is 
danger that the web or cheek of the crank may split 
through ; the grain of the iron running everywhere parallel 
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with the axis of the cylindrical portion of the shaft. The 
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crank-axle in the accident on the Great Northern failed in 
this way. Indeed, in every way in which a crank-axle can 
be made by forging, there is more or less uncertainty as to 
its soundness. 

The breakage of cranks is, of course, very much 

aggravated by a rough condition of the line. Whether 
the question of the crystallisation of wrought iron, 
under repeated concussions, be ever settled, nothing is 
more common than to find, in the case of cranks which 
have broken after severe service, that the grain is in coarse 
crystals, often resembling zinc. In view of the —— 
of the existence of this condition at the time the crank 
leaves the forge, it might be advisable to give it a low red- 
heat, and leave it to cool slowly afterwards ; a process of 
annealing which has been found to be a complete corrective 
of the evils resulting from over-hammering common rail- 
way axles when nearly cold. One difficulty in the manu- 
facture of the crank-axles now made, as compared with 
those produced several years ago, is their increased size 
and weight, rendered necessary by the greatly enlarged 
dimensions of the engines now in use. There has been 
comparatively little improvement in the means for 
making heavy forgings, a fact of which there can be no 
doubt when we reflect that whilst there is no limit 
to the magnitude to which we can extend our merely 
structural combinations of iron, as in the Great Eastern 
and the Crystal Palace, the experience had of very large 
masses of forged iron, as in the crank-shaft of the Great 
Eastern, the great wrought iron gun, and other very heavy 
forgings, shows that the safe limits of dimensions in such 
works are comparatively very narrow. In locomotive 
tyres, and in boiler plates even, where absolute soundness is 
most essential, it is difficult to work above weights of a 
few hundred pounds, the price rising rapidly with the in- 
crease of size. So with a locomotive crank, nearly a ton 
of iron being operated upon at a time, the chances of un- 
sound welds, “cold shuts” and burnt iron are numerous, 
and entail considerable risk. We do not know that there 
is one part more liable than another to break in a crank- 
axle. We have seen (and our experience doubtless has 
been much the same as that of most of those of ‘our 
readers interested in the matter) crank-axles broken 
variously in every part—next to the wheel, in the wrist, 
.through the web, in the middle, and at the ends. ‘To 
attempt to perfect the axle at one point, generally com- 
promises its safety at some other place, The cylindrical 
portions are likely to have a better union with the webs 
when the latter are very wide in the direction of their 
revolution, and thin in that of the length of the axle. 
The corners, in such case, may and should be very full. 
More room also is afforded with thin webs, for the bearings, 
eccentrics, &e. But there is, at the same time, more risk 
when the webs are thus made, that they will split through 
in the manner already referred to. ‘The crank wrists, or 
the portions enclosed by the connecting rods, should be 
as short as possible. A bearing of 3} in. or 4 in. in 
length may be maintained in good condition without diffi- 
culty, and a length of 5 in. or 6 in., which we have some- 
times seen in crank-axles for broad-gauge engines, is not 
only needless, but it also weakens the crank. 

The long throws requisite for 22-in. and 24-in. stroke, 
as compared with the more usual length for 20 in., obviously 
diminish the strength of the crank. 

With coupled engines, the unequal strains to which all 
cranks are more or less subjected appear to be developed 
in astill greater degree. If the reciprocating parts be not 
counter-weighted, these strains are still further aggra- 
vated; whilst if sand be suddenly spilled on the rails, 
when the wheels are slipping, and especially if, from any 
accidental obstruction in either of the sand pipes, only one 
wheel be made to bite, the chances are greatly in favour of 
the instant fracture of the crank. In extremely cold 
weather, also, the danger is hardly less. 

There is some difference of opinion as to the relative 
strength of axles made respectively from new and scrap 
iron. Bad work may be done in either material, and with 
each the extremes of original quality are very wide. Good 
tough scrap iron, carefully assorted, so as to be as nearly as 
possible of uniform quality, will doubtless make an excel- 
lent forging, and, with care, even a sound, strong crank- 
axle. In any case, the very best materials will be found to 
be invariably the cheapest. On the Continent, Krupp has 
attained considerable success in the manufacture of crank- 
axles of cast steel; but we are not aware that any of his 
manufacture are in use in England. 

Stout straps, 33 in. by 14 in. shrunk around the throws 
of crank-axles in the direction of their revolution, greatly 


assist their strength. This mode of strengthening is often | 


resorted to with cranks in which a weak spot is suspected ; 
and its general application, as on the cranks for the 
gigantic tank engines on the Vale of Neath Railway, would 
doubtless be highly advantageous. 

In the United States the frequent breakage of crank- 
axles, due to the imperfect condition of the permanent 
way, the severity of the climate, and the hard service and 
rough usage to which locomotive engines are subjected in 
that country, has, more than anything else, compelled the 
abandonment of inside-cylinders, and the general adoption 
of outside-cylinder engines. That our railway companies 
will be compelled to make a similar change from similar 
causes is not likely; but it is probable, nevertheless, that 
several advantages would be found to result from the 
Introduction of engines with outside level cylinders, pro- 
perly counterweighted, and comprising in all other respects 
the latest improvements in locomotive practice. 


THE ACADEMY. 


THE abstract of the constitution and laws of the “ Royal 
Academy of Arts in London,” as published in the Atheneum, 
makes very singular revelations respecting that body. The 
prevailing feeling a perusal of this document excites is that of 
astonishment that anything soantiquated,soentirely adapted 
toa by-gone age, having so little sympathy with the present 
and so little adaptability to its growing necessities, can 
exist and wear the aspect of success. The perusal of these 
musty laws raises visions of powder and pigtails, laced coats 





and silver buckles. Their spirit belongs as little to the 
existing world as does the rest of the social habits of the 
last century which we have now outgrown and forgotten. 

The mode of election of associates and academicians is as 
exclusive as it can be made, and the election is attended by 
terms intended to perpetuate its spirit. No man is eligible 
for the rank of Associate unless he be an exhibitor on the 
Academy’s walls. All the other exhibitions in the country 
are loftily ignored. The autocratic forty will not deign 
to look further than their own exhibition-room for artistic 
merit, if indeed they believe it exists elsewhere. Should 
any artist have strength of will enough, and artistic power 
enough, to be able to do without the Academy’s exhibi- 
tion, as is the case with at least one of the finest of living 
artists, the Academy never acknowledges his existence. If 
Titian or Raffaelle were to live again in England, they would 
have no chance of academical honours unless they would bow 
to the initiatory dictum of the council of forty. 

We will not do the Academy the injustice to suppose they 
would now enact such a narrow law. It came into exist- 
ence when the exhibition of the Academy was the only one. 
If, however, the body is not guilty of commencing a narrow 
system, it is guilty of perpetuating it. When its own 
walls became too small or too exclusive to hang the 
pictures of half the artists in the kingdom, it certainly 
became the body to expand its mode of admission to meet 
the new circumstances; and having neglected to do so, it 
is rightly chargeable with the excessive and culpable con- 
servatism which disfigures it, as well as some others of our 
oldest corporations. 

The funds of the Academy, according to the best evidence 
derivable from its published laws, though we understand 
some modifications have been introduced that have not been 
published, are administered somewhat parsimoniously. 
Perhaps it will not be thought matter of just complaint 
that all its funds, though contributed by visitors to an 
exhibition mainly non-academical, are expended entirely 
within the pale of the body, except in case of special annual 
donations to needy artists or their families. The secretary 
receives £140 per annum, and £150 per annum in lieu of 
the advantages of residence in the Academy ; the keeper 
£160, with the apartments and advantages allowed to that 
office ; the treasurer, £100; the librarian, £60; the pro- 
fessors of painting, sculpture, architecture, perspective, and 
anatomy, each, for six lectures, £60; the council at each 
meeting, £4 10s., to be equally divided amongst the 
members attending ; each academician attending a general 
assembly, 10s. ; each member of the arranging committee, 

22 2s. per day; the visitors, £1 1s. each visit; the house- 
keeper, £70; two porters, £50 each; the assistant-porter, 
£40; pensioners, being academicians, from £50 to £70 per 
annum, provided they have not neglected exhibiting two 
years successively, without satisfactory reason assigned ; 
associate pensioners, £36 to £50 per annum; to a widow of 
an academician, £30 to £50 per annum; to a widow of an 
associate, £25 to £30 per annum; and this in addition to 
temporary aid, not exceeding £50 in one year, tc the same 
parties when needed. 

In the exhibition regulations there is one that strikes us 
as exceedingly narrow and illiberal, and quite unworthy the 
Royal Academy. It is, “Whoever exhibits with any 
other society at the time that his works are exhibited in 
the exhibition of the Royal Academy, shall neither be 
admitted as a candidate for an associate, nor his perform- 
ances be received the following year.” Assuredly, a society 
that must, from its position, take the lead, can afford to let 
all other exhibitions stand alone. The Academy guards 
its annual dinner almost as carefully as its exhibition, for 
no proposition for an invitation can pass the council if two 
black balls are found in the ballot-box. 

It is in its schools, however, that the Academy displays 
its greatest liberality, and exhibits the greatest deficiencies. 
These embrace three departments—an antique, a life, and 
a painting school. With the terms of admission no one 
can quarrel, as a respectable amount of proficiency and of 
industry are all that are required of candidates for a seven 
years’ free admission to the schools ; superior merit being 
rewarded with a life studentship. There is a broad libe- 
rality in this that merits all commendation. It is no mean 
or trifling work for a body such as this to throw open its 
doors free to all comers who shall prove themselves fit 
entrants, and all without hope of reward, unless it be the 
disinterested reward of spreading a knowledge of 
art. There must have been a large amount of the 
genuine love of art in the promoters of so generous and 
self-sacrificing a scheme. If only the execution of the 
scheme were equal to its generosity of conception, the 
instructional element of the Academy would challenge 
criticism from even its bitterest enemies. ‘This, however, 
is its failing point. Still we are bound to admit that the 
failure is not in intention, and that it arises from causes 
that do credit alike to the hearts of those who conceived the 
scheme, and of those who so amiably devote themselves to 
carrying it out. The instruction is thus provided for. 
“ Nine visitors will be annually elected from among the 
academicians who are painters and sculptors, to attend in 
rotations every evening for two hours each time, to super- 
intend the progress of the students, and afford them such 
instruction as may be necessary.” 

It requires very little acquaintance with art-instruction 
to know that such a numerous and changing staff of amateur 
instructors will fail entirely of all the great ends of teaching. 
When teacher succeeds teacher in such rapid succession, 
there will be no continuity and no consistency in the in- 
structions given. Especially will this be so in art, where 
almost everything is necessarily debatable and unfixed. In 
the exact sciences such teaching might do, though then 
it would bear small fruit. But in art, when scarcely 
two artists hold exactly the same views on any 
subject, such teaching becomes a great impracticability. 
No visitor can go actively into the work of instruction 
without danger of running counter to the instructions of 
his predecessor, and of plunging the unhappy student into 
a maze of doubt or contradictions. Each must feel the 


danger of clashing with the other; and the fear of this 
must virtually put an end to teaching. Such is, indeed, 
practically the result, and the visitors are merely nominal 





instructors. The student is thrown upon his own resources, 
on the traditions of the school, on mutual aids, or on the 
chance or stray teachings of a visitor more than ordinarily 
communicative ; of course, with the important supplemental 
aid of the professors’ lectures—the only formal didactics of 
the institution. 

It will be evident at a glance that all this is effete, and 
needs immediate and complete change. If the Academy is to 
continue its schools, it ought, for its credit’s sake, at once to 
remodel them, and furnich each with a staff of professional 
teachers, This may be too costly; and if so, it is worth 
while considering whether gratuitous instruction should 
not cease, unless in exceptional cases, It is quite unrea- 
sonable that even the Academy should be taxed with a 
heavy outlay for permanent working professors in its 
schools. Nor is there any need for it. Good instruction is 
always gladly paid for. We can easily imagine that the 
loss of its benevolent character would be a sincere affliction 
to many of those most closely concerned ; but better that 
than perpetuate an old-world exploded system that has out- 
lived its intentions and the possibilities of the case. 

Of the incentives to study, in the shape of gold and 
silver medals, and a travelling Academic pension, we have 
no occasion to speak. We must, however, again express 
our strong feelings of disapproval of the narrowness that 
excludes water-colour artists from the honours of the 
Academy. The female artists also feel aggrieved at their 
exclusion from the schools of the alien, and have 
memorialised the council to grant them admission, Their 
request is a very reasonable one. Indeed, it is one of the 
hopeful signs of the times, that ladies are giving them- 
selves to the prosecution of art ; and it is most important 
that every facility should be afforded them for —— 
the best training that can be obtained. In any revi 
scheme for the schools of the Academy—and a complete 
revision is evidently imperatively called for—we trust the 
claims of female artists will be considered. 

It must be evident that great and sweeping changes are 
absolutely requisite in the constitution and management of 
the Academy. It is really no longer to be tolerated that 
forty self-constituted and unchecked autocrats shall wield 
despotic sway in the world of English art. The intense 
conservatism that shows itself in all the different phases of 
its management that we have particularised, calls impera- 
tively for the infusion of some new and more progressive 
element in its councils. And this is evidently the juncture 
at which the change must be effected. The Academy is 
asking virtually for a grant from Parliament of £70,000 of 
land—a grant that certainly ought not to be made 
without a guarantee that such changes shall be made in its 
constitution and management that shall make it all a 
Royal Academy ought to be. Indeed, we cannot see the 
consistency or the safety of making any grant to the 
Academy unless it in turn admits Parlimentary control. 
This is the only satisfactory guarantee the nation can have 
that the property granted shall be used in accordance with 
public feeling, and for the promotion, in a liberal spirit, of 
the great purposes of national art. 


THE BRIGHTON AND SOUTH-WESTERN RAILWAY WAR. 
THE friends of good railway management will be glad to 
know that the } sere n contest which has so long been 
raging between the two companies conducting the Ports- 
mouth traffic, has been summarily suppressed. The Lord 
Chancellor, on Wednesday morning, declared the illegality 
of the “ direct Retueath traffic,” carried by the London 
and South-Western Company over the short line, between 
Havant and Portsmouth, held in joint ownership between 
that company and the London, Brighton, and South Coast. 
Twelve years ago, these two companies were empowered 
to sondlens jointly from the Brighton and Chichester 
Company that portion of their line above referred to ; 
and until the opening this year of the direct Portsmouth 
Railway between Godalming and Havant, the pas owners 
worked their property in harmony. When, however, the 
South-Western Company, having leased an independent 
line of railway forming no part of their own system, availed 
themselves of their partnership with the Brighton Company 
to send the traffic obtained under that lease over the joint 
line, the latter company very naturally opposed the 
arrangement. Two men having bought a house in common, 
one of them might, with as much justice, have attempted 
to let it on his own account to lodgers, An application for 
an injunction having failed, the Brighton Company forcibly 
prevented the entrance of the direct Portsmouth trains 
upon the joint line. In the meantime, an appeal from the 
order refusing the injunction was heard, but was made to 
stand over for judgment. In the interval, the Brighton 
Company, who should have patiently awaited the decision 
of their legal rights, reduced the through fares between 
London and Portsmouth to a merely nominal sum; not 
probably losing greatly thereby—as few people would go to 
Portsmouth vid Brighton — but compelling the South- 
Western Company to reduce their fares to the same 
amount, and thus to sustain a great loss on what was 
naturally their own traffic. This traffic, the London and 
South-Western Company are now compelled to abandon, 
until Parliamentary power shall have been obtained for 
conducting it, so as fully to respect the rights of the 
Brighton Company. The South-Western is to pay the 
Brighton Company their whole costs of the suit. hoever 
has examined the points of this case cannot fail to have 
seen that the defendant to the suit, having attempted to 
overreach his neighbour, has been made to suffer smartly 
from the first, with the final disgrace of a judgment 
against him. 

ATLANTIC TELEGRAPH. 

Ir the Atlantic Telegraph Company can raise £600,000, in 
£5 preference shares, we shall have a new attempt at laying 
and working an Atlantic cable. If the company succee 
both in raising their capital and in working 100 words an 
hour through their line, but on no other condition, they are 
to have a Government guarantee of 8 per cent, on the 
amount, not exceeding £600,000, expended to this end, and 
a subsidy, also from Government, of £20,000 a year, for the . 
dispatch of its official communications, If the company 








ba 


THE ENGINEER. 





June 10, 1859. 








should be thus successful, and there should therefore be no 
necessity for giving to other parties the privilege of landing 
cables in Newfoundland, the Government nevertheless 
reserves the right to grant such privilege ; but if the com- 
pany should fail in their attempt, and it should then 

ecome especially desirable to entrust the opening of tele- 
graphic communication with America to new hands, 
Government restores to the — company their former 
exclusive privilege; so thet possibly by its sale the share- 
holders might in some measure repair their losses, which 
would have amounted by that time to £1,200,000. 

The company, having accepted the Government guarantee 
without modification, will now make the attempt to raise 
the requisite capital. That the present shareholders will 
make up the amount is very unlikely, and the reduction of 
the shares from a par of £1,000 to 3 is a plain intimation 
that the proprietors in the old a mean to leave its 
resuscitation to the general public. That the public will 
respond, however, we very much doubt. Those who are 
prepared to furnish the means requisite to complete what 
the Atlantic Telegraph Company has thus far failed to 
accomplish, would naturally prefer a new organisation, and 
to entrust the application of their money to new hands. 

Thus, for the present, we see little prospect of opening 
telegraphic communication across the Atlantic. The con- 
viction of its possibility may remain unshaken, but those 
who are to find the means are likely to await some more 
favourable occasion. This delay is to be regretted, as well 
for the somewhat discouraging influence which it must 
exert on telegraph engineering as for the postponement of 
a great public benefit. 


SCOTTISH MATTERS. 

Cerrain differences which have arisen between the Stranraer 
Ilarbour contractors and the Town Council have been so far 
arranged that the sum of £3,500 has been paid by the council to the 
contractors to account of their claims, and a sum of £1,600 lodged 
in bank to meet further claims. All matters in dispute have been 
referred to Mr. G. C. Bruce, C.E., of Edinburgh, and Mr. W. 
Johnston, C.E., of Glasgow. The Ayr Observer says :—“ There is 
now a prospect of the harbour being proceeded with.” 

The traflic receipts of the twelve principal Scottish railways, ex- 
tending in length to 1,087 miles, were for the week previous to last 
£49,376, an increase of £2,966 over the corresponding week of last 
year. The average receipts per mile were £45 8s. 6d., against 
£42 13s. 11d. in the same week last year. 

A serious fire has occurred in the machinery shop in the ship- 
building establishment of Messrs. Alex. Stephen and Sons, Kelvin- 
haugh. ‘The flames spread with great rapidity, aad in a short space 
of time the extensive erection, which was comp sed of wood, was 
reduced to ashes. The firemen prevented the flames from spreading 
to other parts of the works. About 300 men were employed in the 
machinery department, who will for the present be thrown idle. 
The damage is estimated at from £4,000 to £5,000, but is covered 
by insurance. The origin of the fire is unknown. 

, The following table exhibits the shipments of Scottish pig-iron 
ast week :— 


Foreign. Coastwise. Total. Corresponding 
Porta. week, 1858, 
Tons. Tons, Tons, Tons 

Glasgow... oe 1,217 .. 3,076 .. 4,292 .. 3,708 
Port- Dundas ee 76 170 246 27 
Greenock oe 200 .. = 200 — 
Port-Glasgow oe — .. None. . - _- 
Bowling .. oe — ..None... — . a 
Ardrossan ° 180 .. 1,556 1,736 .. 6,039 
Troon ee ee _ . None... — 60 
Ayr .. ee oe _ - 380 .. 380 .. 633 
Irvine ee ee -- No return, — 80 
Grangemouth ee 315. 260 .. 575 .. 2,338 
Leith ee ee 625 .. 200 . 885 1,289 
Burntisland oe — No return, 


Alloa (South ee ae -. None, .. ee 
Alloa (North) 239 «4. «| 80 319 .. 692 
3o’ness ee oe SB as — ce 65 
Clackmannan “s oa No return. —- . 
Morrisonshaven .. _ No return. — ee 
5,781 8,688 14,867 


Total eo ce 2,907 


NEW CONSTRUCTION OF SUBMARINE CABLE. 


A Mr. Horsrman, of New York, has devised a novel plan, which 
he is about bringing before the English public, for manufacturing 
and submerging ocean telegraph cables. Instead of making the 
cable on shore, he proposes its manufacture on board, the paying- 
out being but the completion of a series of consecutive processes. 
In a lithographed circular we have a longitudinal section of a 
steamer, with three enormous vertical coils of copper wire on 
the main deck, over the bows, with a leading drum, a eed ap- 
paratus, and a vessel of fluid shellac beneath. The coating of 
shellac, which the inventor believes to be the best dielectric, is im- 


mediately dried (query, when running out at eight or nine miles an | 


hour) by passing through a hot-air cylinder, beyond which rolls of 
cotton cloth, with compressing rollers, and a cauldron of a “ pitchy 
compound,” await the wire to give it a preliminary suit. Two con- 
ductors are separately treated in this manner, and after asecond coating 
of cotton and pitch, are run together, and, by machinery, occupying 
the whole length of the main deck, are covered by several strands of 
stout iron wire, after which, in passing over the stern, the cable 
undergoes the tinal discipline of a pitchy compound apparatus, and 
descends thence into the caves of ocean. Of course, Mr. Horst- 
man being aware that a cable can be laid only in good weather, and 
that the process, once commenced, must not be interrupted, is pre- 
pared to manufacture and pay-out at the usual rate at which 
other cables are laid. We confess to a little anxiety for the proper 
working of his machinery, going at the full speed necessary to deliver 
15 ft. of finished cable per second, and we think such a result would be 
a mechanical triumph of no common order. Indeed the rate of 
delivery must be even more rapid, since Mr. Horstman states that 
one and a half miles of cable should be payed out for every mile of 
the ship's course. He proposes further to attach floating’ supports 
of pine plank at each mie of the cable, these supports to be drawn 
down gradually by its weight, the object being naively stated as that 
of “creating a succession of curves or festoons, and retaining in 
such way the regularly divided slack.” We presume these floats 
(the aggregate bulk of 1,500 of which, for one-half of the whole 
length of line, we do not find stated) are to be attached when the 
cable is going off at full speed, as any stoppage would be apt to 
leave a bad spot in the insulation. The cable is, of course, to be 
perfect as it leaves the a there is no making in lengths and 
joining afterwards, testing for faults as the manufacture goes on, 
and repairing such as may appear. Mr, Horstman may, doubtless, 
indulge in a pardonable pride at the apparent completeness of his 
scheme, but we cannot belneve he expects any company in the world 
to risk their capital upon such an experiment, since it promises cer- 
tainly no greater security from imperfect manufacture than the 
ordinary mode of making the cable on land and taking it to sea 
afterwards. Mr. Horstman states an interesting fact, viz., that in 
75 miles of the Atlantic cable, sold to Messrs. Tiffany and Co., the 
eminent jewellers of New York (think of cutting up 75 miles of cable 
into souvenirs, charms, and cabinet specimens, for the enthusiastic 
American people), two instances were found, in each of which the 
copper wire was completely separated by a distance of three-eighths 
of an inch lengthwise. 





NOTES AND MEMORANDA. 


THERE are upwards of 1,000 miles of railway in construction in 
Spain. _—_— 
YALOMINOM has a specific gravity of only 2°6, about the same as 


ass. —- 
A mixture of 3 parts of snow with 4 of potash produces a cold 
57 deg. below zero. 
~ —_c is one of the most, if not the most, oxidisable of 
metals. _— 
THERE are nearly 12,000 pieces of iron ordnance now in store in 
Woolwich Arsenal. — 
Tue first proposition for a tunnel under the Thames was put for- 
ward in 1799, Gravesend being the site proposed. 








A BELL rung under water has been heard across the breadth of 
the Lake of Geneva, being nine miles. 





Tue hands, when covered with a slight moisture, may be dipped 
without injury into melted iron. 


Tue highest tides in the world are in the Bay of Fundy, on the 
American coast, the rise being 70 ft. 





Tue iron bridge built in 1780 over the Severn, near Coalbrookdale, 
was the first in England constructed of that material. 


Tue screw steamship Himalaya is 340 ft. long on the keel, 44-4 ft. 
beam, 31°4 ft. depth of hold, and 3,437 tons register. 





A Locomotive, when blowing off steam, has a greater apparent 
weight on the rails, owing to the reaction of the steam against the 
air. 

Tue value of a Troy ounce of pure gold (24 carats) is £4 4s. 114d. ; 
of standard gold of 22 carats, £3 17s. 10}d., each carat being worth 
3s. 64d. 

THE Pitt diamond, purchased by Mr. Pitt, governor of Bencoolen, 
and afterwards purchased by the Regent Duke of Orleans for £130,000, 
is now among the French crown jewels. 








Tue shortest distance between the English coast near Dover and 
Cape Griz Nez, in France, is 20°6 English miles, and the greatest 
depth on that line is 29 fathoms. 


Messrs. Gourn and Co., of Paris, built and exhibited at the Paris 
Exhibition a locomotive with four coupled driving wheels of 10 ft. 
diameter. The whole weight was 60 tons. 


Tue average consumption of coke per train mile on English 
railways was, by returns made in 1857, 34°821b. ; on Scottish lines, 
39°62 Ib. ; and on Irish railways, 27°78 Ib. 





Tne monster wrought iron gun made 
Liverpool, weighed 21 tons 17 cwt. 1 qr. 17 Il 
was 16 ft. 3 in., and greatest diameter 3 ft. 8 in. 


4 Messrs. Horsfall, of 
Ib. Its length over all 





Tue white paint with which iron ship plates are marked will ad- 
here without decomposition for many years, although the ship may 
have been often scraped and painted with red-lead. 





Bestpes the 9,116 miles of British railways opened for traffic on 
the 31st December, 1857, unexpired Parliamentary powers then 
existed for the further construction of 2,452 miles. 





Srx of the valves being made for the Mugdock Reservoir, at Glas- 
gow, have an opening of 42 in. in diameter. They are made by 
W. G. Armstrong and Co., on their double-opening plan. 


Tue Electric Telegraph Company paid £140,000 for the original 
needle patent, and had expended, up to 1851, £200,000 in the pur- 
chase of patents and in litigation. 





Tue average amount of organic matter contained in the air of 
London and Manchester being represented by 50, that in the air at 
Lake Lucerne was found to be but 1°4; on the German Ocean, sixty 
miles out, 3°3; and in an uncovered pig-stye, 109-7. 


A BATTERY, constructed for the Royal Institution in 1823, had two 

oem each 60 ft. by 2 ft., giving 240 square feet of zinc surface. 

Javy’s great battery, made in 1813, had 2,000 pairs of plates, having 
each 64 square inches of surface. 





Tue theory of the protection afforded to iron by “ galvanising” 
(the zinc bath), is very simple. Although zinc oxidises very 
rapidly, its oxide is insoluble and impervious to moisture, which is 
thus kept from the iron beneath. 





Tue accumulated expansion of a considerable length of saddle- 
back rail closely riveted together, on the Reading and Basingstoke 
line, was such as to throw the line out of place a toot vertically and 
some distance horizontally. 





TELEGRAPH operators, in transmitting messages, acquire each a 
certain style of manipulation peculiar to himself, so that the re- 
ceiving clerks can as easily detect the identity of the transmitting 
clerk by his operating as by his handwriting or his voice. 





In June, 1854, Mr. Newall recovered sixteen miles of the Port 
Patrick and Donaghadee cable, which, having been cut in a storm 
whilst being laid, had remained submerged for nearly two years 
in 150 fathoms of water. 





Tne Australian screw steamship, built by Messrs. J. and G. 
Thompson, ran 16 nautical miles in the Clyde in 574 minutes, and 
on the Admiralty trial in Stokes Bay, with 1,200 tons of cargo, made 
14-575 knots per hour. Register tonnage, 1,512 tons; 700-horse 
power. 

THE aggregate register tonnage of the merchant shipping of the 
United Kingdom was, in 1857, 4,325,242 tons; that of the royal 
navy being probably 1,000,000 tons more. The tonnage of the ship- 
ping of the United States is but a few thousand tons less than that 
of Great Britain. 

CuLororor» is distilled in the best manner from 8 oz. bleaching 
powder, 240z. water, and 1}0z. alcohol. The product being washed 
with its own bulk of water to remove chlorine, chloride of calcium 
is added, and the mixture left for one hour. The oil being then 
poured off is distilled with its own bulk of sulphuric acid. 











Some of the continental locomotive factories have executed a 
very large amount of work. The factory of André Koecklin and 
Co., at Mulhouse, has delivered ninety-eight locomotives in one 
year. Escher, Weiss, and Co., at Zurich, have a large establish- 
ment devoted to the production of locomotives. 


Tue first iron boat ever built is believed to have been a canal boat, 
constructed by J. Wilkinson, of Bradley Forge, in 1787. Thomas 
Jevons, of Liverpool, launched an iron boat on the Mersey in 1815. 
The Aaron Manby, built in Staffordshire and launched in London in 
1821, was the first iron steam-vessel. 


Tue speed made by the Persia, on her first trial in 1856, was 
163 knots. The engines, of 850 = horse-power, have 100}-in. 
cylinders, 10 ft. stroke, and with 38 ft. 9 in. wheels, made eighteen 
revolutions a minute on the trial. The draught of water was 


17 ft. 6 in. forward and 18 ft. 3 in. aft. 





LETTERS TO THE EDITOR. 
(Continued from page 407.) 


TYPE-PRINTING INSTRUMENT. 


Srr,—Misstatements and systematic misrepresentations by writers 
who are ashamed to own their authorship, may often be safely left 
to answer themselves, or may be cried down by those whose reliance 
upon simple truh gives them the moral courage to do so. 

When, however, gross personal attacks and allegations of any 
sort are substantiated by name—then to allow such matters to 
remain on record, and unrefuied, may be supposed tantamount to 
an admission that at least they do not admit of a categorical denial. 

I have carefully waded through the tedious and flatulent letter 
of Mr. Hiram Hyde in your last number (for which, by the bye, 
you ought to charge him as an advertisement) ; and out of the many 

aragraphs relating to myself, in which he does me the honour to 

tow upon me that attention which I value far more than his 
een I am unable to find a single passage in which the facts are 
onestly and truthfully stated, 

Does he wish to strengthen his position by quoting my published 
words? He does so by selecting that which suits his purpose, and 
expunging in the middle of the sentence words which qualify the 
whole. All telegraphists know that to attain in a despatch the 
ms simplicity of Roman characters, you relinquish real sim- 
plicity in action and mechanism, and involve an amount of uncer- 
tainty and trouble, and generally delay, for which the pretty 
printed slip of peper is but a poor compensation. 

The Hughes instrument I believe to be more free from these objec- 
tions than any other printer. I therefore frankly said (Morning 
Chronicle, Sept. 18, 1858), in the letter which Mr. Hyde quotes, 
“For use on overground wires I have seen nothing at all comparable 
to it as a type printer for simplicity, accuracy, and speed.” 

Mr. Hyde, not content with this amount of praise, strikes out the 
qualification, which I have rendered in italics, and appropriates the 
garbled extract as a first-class certificate of honour. 

Does Mr. Hyde indecently thrust forward his disappointments in 
negotiations with the Atlantic Company, and try to cover his failure 
by raising a cry of “ prejudice” and “ self-interest ?” He states his 
case with still more questionaole honesty of purpose—concealing the 
fact of which he was perfectly aware—viz., that from an examina- 
tion of the principles and detailed specitication of the patent, I 
had before his arrival in England given an opinion, predicting its 
failure upon our cable; and never was prediction more fully veritied. 

Does he speak of the reception he met with at Keyham? He 
forgets to state that from the time of his arrival at Keyham, Pro- 
fessor Hughes had more facilities offered to him than any other 
person, and this to the most serious inconvenience of the company’s 
operations. 

The term “ petty obstructiveness of officials” reads well to those who 
know that the very person of whom this is said exceeded his duty in 
order to offer any assistance in his power in the alteration and recon- 
struction which the instrvments required, and ordered that apparatus 
of his own should be taken to pieces to supply parts wanting for the 
Hughes instrument. 

Last, and not least, Mr. Hiram Hyde untruly and insolently 
alleges by implication, that the electricians did on the occasion of 
those trials “slink away from witnessing the performance of a 
superior competitor,” the facts being that we were in the most un- 
courteous manner excluded, while others incompetent to judge were 
asked as “ witnesses” to testify to a triumph. 

The “success” attained, or said to be attained, on that trial, turned 
out on close examination to be a miserable failure ; and its announce- 
ment and triumphant publication to the world served only to convict 
the “ witnesses” of gross but very pardonable ignorance of the sub- 
ject upon which they undertook to form and to state so confident an 
opinion. 

_~ Mr. Hughes himself I entertain personally a great respect, as 
a skilful electro-mechanician and an honest man; it is to be regretted 
that he has fallen into the hands of so unsound an agent. 

We are not accustomed in England to accept anything at the 
point of the bayonet. The Hughes instrument has its merits un- 
deniably ; but these are rather concealed and overborne than advanced 
by such ill-advised and stilted efforts as are now being made (or its 
introduction by force. If the present system of intemperate and 
inflated puffing—the result of disappointment—be abandoned, the 
Hughes instrument may yet win its way to the exact position which 
it is fitted to occupy. 

The labour of introduction and the slow progress of the instru- 
ment in America~where, as in virgin soil, things generally take 
root and thrive with immense rapidity—should surely teach a little 
patience. “Six years of incessant labour to invent, as well as no 
inconsiderable fortune of his own and that of two or three 
of his friends,” and four years of a powerful company’s influence, 
with almost universal press agency throughout the States, had, up to 
last auturan, accomplished the introdu..ion of the Hughes system 
upon aboat 600 out of 45,000 miles of telegraph; while some had 
discontinued it after having tried it. Patience, then, Mr. Hyde, and 
let Mr. Hughes work his own way. 4 

One word in conclusion, Mr. Editor. We are threatened with 
another verbose infliction. Those who have known Mr. Hyde far 
longer than I have, and feel more intimately than I ever hope to do, 
have long since ceased to regerd his words, or to depend upon his 
correct statement of facts, unless it were manifestly to his interest. I 
shall not, therefore, think it necessary to reply to any statement, how- 
ever gross, which he may think fit to insert. 

WILpMAN WHITEHOUSE. 


23, Buckland-crescent, St. John’s-wood, 
June 8th, 1859. 


S1r,—On looking over my last letter I find it longer than I expected, 
and, in consequence of the nature of the attacks upon me, more dis- 
cursive than was perhaps consistent with the object had in view by 
the publication of your ably-conducted journal. I assume that the 
development of scientific truth is the aim of your labour; and in 
future, eschewing all the epithets of my opponents, shall confine 
myself to plain facts tending to “ventilate the subject” under dis- 
cussion, 

The editor will, however, excuse my reminding him that imme- 
diately upon the appearance of the coarse article signed “ Double- 
Needle, Morse, and Co.,” I called upon him, and stated my convic- 
tion that the writer aimed at rendering the tone of the discussion 
so vulgar and offensive as to necessarily stop publication of the 
truth in Tar Enorverr ; and therefore my replies to ‘“ Double- 
Needle, Morse, and Co.,” were gentlemanly and forbearing in the 
extreme, manfully challenging them to a public test, after having 
beaten them in argument, and most triumphantly answered every 
frivolous objection raised. Mistaking my generosity for weakness, 
they divided themselves into two or three corps, and returned to the 
contest even more offensively than at first, when it became absolutely 
necessary for me to reply with some degree of severity, but which, 
when the whole truth finds its way to the public through some 
other channel, will be found to be not only mild, but for- 
bearing in the last degree; the facts yet to appear will 
throw all I have yet said completely into the shrde, not except- 
ing the crushing charge in which the electrician of a certain telegraph 
company is shown to have offered to barter the interests of his com- 
pany for pu best known to himself—a cha ye, by the way, 
which he acknowledged to the secretary of that company, and has 
not denied, but virtually admitted, in a weak attempt to reply 
to me over his own signature, in the public press, on a former occasion, 
the particulars of which will sppear through other channels, to 
wate resort will likely be h. d to show up the heinousness of the 
compact by whom we are oppo. cd. 

Since writing my last letter, by mere accident, 
gentleman tell anocher that the writer of “ Needle” 


I heard one 
and the articles 
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over the signature of “Telegraph Engineer,” is one ard the same 
man. This I believe to be true; and if so, a shell from me dropping 
in the vicinity of the Electric Telegraph Office, Lothbury, might , 
alarm some of my opponents, and, therefore, I shall be considerate 
of their nervous timidity, and reply to their sixth query very 
gently. It reads :—“ Have not the telegraph companies given him 
opportunities to try the instrument on their own wires?” The in- 
struments were put on to the line from the Lothbury office, London, 
to Liverpool. Iwent to Liverpool with an operator and had the in- 
strument put up. As soon as fairly adjusted, communications were 
passed over the line in Roman type, so rapidly and accurately as to 
attract a crowd of their needle and Morse operators around the 
instrument, and they were all in ecstasies at the perfect ard easy 
manner in which the type-printe- perfozmed—the female operators, 
more especially, expressing a hope that the company would not fail 
to introduce the easy-working, piano-like instrument. _ 

The market rates or reports were sent over this instrument; 
and although sent by Professor Hughes, who does not pretend to be 
a good operator, but forced to take the position in consequence of 
the sickness of one of our operators, who has, in consequence, re- 
turned to America—yet this was done with a speed and accuracy 
which forced the expression from the other operators—“A market 
report never came over the wires at that rate before. Is it not 
wonderful ?” ; 

I remained two days, during which time the excitement and ad- 
miration continued to increase. On returning to London, the officers 
of the company expressed their satisfaction, while ery d outside 
friends congratulated us upon the success which they had heard the 
instrument had achieved between London and Liverpool. The in- 
strument worked perfectly for weeks, but Professor Hughes com- 
plained to me that the company had given the operator a lot 
of old messages written in French, German, Turkish, and other 
languages of which the operator knew nothing whatever, and 
these he feared might be timed and set down as a test of the speed 
and accuracy of the instrument. I replied—“ No, that cannot be; it 
would only be a test of the skill of the operator in deciphering or 
guessing at the letters of a message written in a language he does 
not understand, instead of testing the qualities of an instrument; 
besides this, it is arranged that after you have been on the line 
awhile, you are to send the messages in the ordinary course of busi- 
ness, at the same time that it is being sent by their operators; and this 
will be the true test.” But this true and fair test they declined giving 
us, They booked up the experimental work performed under cir- 
cumstances as related, and told me — had no orders to do any- 
thing more—that one of their officers had gone to the Continent, and 
I had better wait his return. I did so. Hearing nothing from them 
for some weeks, I ventured to break the silence by calling, and the 
reply to me was, “I have been too busy to inquire into it.” 

Some weeks after I called again; the second reply was, the elec- 
trician had not reported. A month after I called again; the third 
reply was, ‘‘ The board has not acted upon the report.” After another 
long interval I called again; the fourth reply was, “Some of the board 
are not in town.” But on every occasion I was informed that the 
performance of the instrument was in every way satisfactory. Thus, 
for nine months we have been tortured along; but to this hour I 
have received nothing but evasions from the Electric Company ; nor 
has one word been breathed to me or to Professor Hughes from 
which we could infer that there was any objection whatever to the 
instrument. And it is a singular fact that the only plausible objec- 
tion any of the writers opposing it have ever advanced is, that they 
believe it is American. 

None deny its speed; yet they say a clock will not keep time, and 
if it did, the wheels might get clogged. This is the sum and substance 
of the objections. 

These experiments were tried in July and August last, and the 
only grounds we have for making up our minds as to what course 
the company intend to pursue, is the somewhat semi-official intima- 
tion given by “ Needle,” “ That it is not such an improvement as to 
justify its adoption to the exclusion of the existing system ;” and 
yet this officer tells us that his company has bought Theiler’s type- 

rinter, which, by the way, it is said they have never used ; and in 
his former letter he says, the Hughes “undoubtedly is much superior 
to any other type-printing machine.” How is it that they buy 
inferior instruments and pack them away to moulder in the vaults, 
where, by their own showing, scores of inventions lie dormant for 
which their employers’ pockets have bled to the tune of thousands 
and thousands of pounds? Is it because the electrical advisers 
get part of the spoil for that kind of moderate improve- 
ment which is not likely to do away with “ existing systems?” 
By the way, similarity of expression often identifies character. 
One of the electricians of the Electric Telegraph Company told 
Professor Hughes, a short time since, that it could not be expected 
that they would recommend the adoption of an instrument which 
would be superior to, and consequently do away with, their own in- 
ventions. I adopt their expression: ‘Comment is needless!!!” 
“Needle” asks, ‘‘ What more do they want?” We want to see a 
small particle of honour and honesty displayed by the compact—we 
want to be fairly beaten in a fair contest, or else to show, demon- 
strate, that the type-printer is immeasurably superior to the Morse 
system, which has been “ seized” without paying the owner for it, 
although they have not been so fortunate in the European dress 
which it wears, and for which, I am informed, a very large sum of 
money has been paid to some of the members of the compact. With 
many thanks for the kind manner in which you have allowed me to 
defend myself against my anonymous traducers in your journal, I 
take leave of this wing of the compact, and shall only beg the 
favour of a short space in a future number to reply to the scientific 
points raised by “‘ Armature” in regard to submarine telegraphy ; 
a question, the truthful elucidation of which is not second in im- 
portance, either in a mercantile point of view, or the interests of 
the nation at large, to any scientific question now being solved. 

20, Northampton-square, London, H. Hype. 

8th June, 1859. 
|‘ NeepLe” has addressed us again upon the subject of the above 
letters, but as no new points of scientific or practical interest are 
raised, we omit its publication, desirous of terminating the dis- 
cussion in its present form—a form which our readers will regret, 
with ourselves, it should have ever taken. | 








PREVENTING SMOKE NUISANCE, 


Smr,—The smoke from the fires of steam-boilers still causes a good 
deal of annoyance in many towns. We hope the following sugges- 
tions may assist in lessening this evil :— 
Instead of erecting new manufacturing steam-engines, let large 
ump-engines (similar to those used in Cornwall) be erected on the 
ighest elevation near a town for raising water to the highest prac- 
ticable point, or into pressure accumulators. Let pipes carry the 
water from thence to wherever power is wanted. People may then 
take the power off it by suitable machinery (say by turbine water- 
wheels), which deliver into return pipes, and the water is again 
elevated by the engines. Let one single chimney, if practicable, 
carry off all the smoke and gases from the necessary boilers to a 
great height. A given quantity of coal used for Cornish pump- 
engines of the best construction will do at least twice as much work 
as when used by the better class of manufacturing engines. If the 
work done by the pen ge is represented by 100, the greatest 
average loss by friction and leakage in the pipes would reduce it to 
85, and the average loss in the useful effect of the machinery 
for taking the power off would further reduce it to 60, as the useful 
effect exerted; while that of the existing manufacturing engines 
would be represented by 40 only, so that an advantage of 50 per 
cent. would result from the new arrangement. The yearly saving 
might thereof be fairly put down at £10,000 for every 3,000-horse 
—, calculating the water-pipes at 4 ft. diameter, a i 
00 ft. elevation, 230 Ib. pressure per square 
obtained. Relief-valves between the pressure and return-pipes 
would prevent injury by any shock of the water—for instance, 





, and supposing 
inch could be 





through sudden stoppage of work at meal times. Reserve pump 


engines would of course have to be provided. Consumers to get 
their water by meters. Fire-plugs might be attached to any part of 
the pipes. Any natural fall of water near a town might be used in 
lieu of the pumping-engines, instead of its power being partly wasted 
through the difficulty at present existing for the transmission of the 
power to a distance. We would thus attempt to reduce the smoke 
nuisance, and cheapen motive-power at the same time. 
Oldham, June 6th, 1859. C. ScnreLe anp Co. 





BOILER EXPLOSIONS. 

Tue horror of an explosion of the boiler was coeval with the inven- 
tion of the steam engine. Savery’s pumping engine for draining 
coal mines, first brought into use a century and a half ago, was 
used extensively for raising water for the country residences of the 
English nobility. But when applied to clearing deep mines, or sup- 
plying towns with water, by raising it into an elevated reservoir, 
the boilers were invariably burst. To him succeeded Newcomen 
and Cawley, to whom belong the honour of having permanently 
established the employment of steam as a mechanical agent. Savery 
neither employed nor thought of the piston, and was forced to place 
his engine at the bottom of the mine. Newcomen and Cawley in- 
troduced the piston which Papin had unfortunately rejected, and 
placed their engine aboveground at the mouth of the shaft. They 
employed steam at such low pressure that the danger of explosion 
was materially lessened, yet their engines required the constant at- 
tention of an attendant to open and close the cocks. A boy em- 
ployed in this service, stimulated by the love of play, added the first 
improvement by attaching cords to the levers by which the cocks 
were turned, and connecting the other ends of the cords to the 
moving beam, thus rendering the machine self-acting, and acquiring 
opportunities for joining his companions unknown to his employers. 
Savery provided no safety-valve, yet he roundly asserted that his 
machines would work without injury for years unless they were 
purposely destroyed. The miners, however, refused to work them, 
or to remain in their vicinity, so great were their apprehensions of 
an explosion. Modern science has greatly lessened the frequency of 
these territic accidents, and long use has effectually removed all ap- 
prehension of danger. Explosions, however, occur all the wend 
over. Science has, apparently, long since satisfied itself as to the 
cause of these explosions ; — ing the dd cause to be 
the true one, has directed its preventive ingenuity in a uniform 
direction. Still, with all this preventive care, enforced by stringent 
legal penalties, the havoc of life and property goes on. Juries of 
inquest are called in factories, on railroads, and in steamboats to 
give a satisfactory solution as to why the frightful havoc around 
them occurred. The fact is most remarkable, in connection with 
these inquiries, that juries, under circumstances almost precisely 
identical, are continually rendering the most conflicting verdicts. 
Death has suddenly taken away the only competent witness in 
the person of the engineer, leaving all to conjecture. The subject has 
exhausted the ingenuity of the most scientitc minds, and the records 
of the Patent Offices throughout the world are crowded with inven- 
tions to prevent these explosions. Yet we are still at fault. It is 
well known that a boiler which has safely and for a long period of 
time carried a pressure of 120 lb., has at last been shattered into 
atoms under a pressure of only 100 1b. In other cases, some of 
which the reader must remember as having occurred within his own 
knowledge, boilers have been rent from their foundations and scat- 
tered in fragments, when the proof was undoubted that the gauge 
cock had shown, only a moment before the explosion, that the 
boiler was abundantly supplied with water. All the endless variety 
of safety-valves and other ingenious contrivances having failed, and 
the proof being clear that boilers do explode, even when fully sup- 
plied not only with water, but with every other precautionary device, 
it would seem that a mere deficiency of water is not the true cause 
of an explosion. It is at least believed, in explanation of the diffi- 
culty, that the true agent in this terrific destruction is to be found in 
the presence of some power within the boiler, evolved by or in com- 
bination with the steam, = maintaining a separate identity, with 
an overpowering energy, liable to be exerted at any moment, and 
against whose destructive consequences some new guards must be 
interposed, since all the old ones have notoriously proved themselves 
fallacious. This agent is now believed to be electricity. 

Some years ago a most ingenious citizen of Philadelphia, now 
deceased, Mr. Richard L. Lloyd, had his attention strongly directed 
to the solution of this great problem. He instituted a long series of 
experiments with boilers, some of which were extremely hazardous. 
The result of those experiments satisfied him that the decomposition 
of water or steam within a boiler was accompanied by the formation 
of an explosive gas. Science had already detected the presence of a 
gas, but denied that it was explosive unless combined with air from 
without. As no air could be admitted within the boiler, it was 
therefore considcred an impossibility to explode it. Such was the 
opinion of experienced men in the highest walks of science with 
whom Mr. Lloyd conferred. His own opinion was directly contrary, 
and _he persevered in his efforts to solve the problem, finally making 
up his mind that the mysterious cause of all the hitherto unex- 
plained explosions must be electricity. He applied the crowning 
test of the correctness of his theory, by introducing an insulated 
metallic rod through the top of a boiler partly filled with water. 
The water was then wholly evaporated under a heavy pressure, and 
the fire continued until that part of the boiler exposed to it became 
red hot; and if water were now to be pumped into this red- 
hot boiler, all the conditions would be fultilled which scientific 
men, engineers, and coroners’ juries, have always considered not 
only as necessary to cause an explosion, but as causing one un- 
avoidably. Lloyd, undismayed by the prospect, and firm in his 
convictions as Tycho Brahe or Columbus, with his own hands 
courageously pumped in sufficient water to cover the whole red-hot 
surface of the boiler! No explosion followed. He repeated the 
experiment with the same result, and confident that he had dis- 
covered the important secret, indulged in the most exultant antici- 
pations of fame and fortune. But he met the undeserved fate of 
numerous other benefactors of his race. His great discovery was 
utterly neglected, he was ridiculed as an enthusiast, and shortly 
afterwards died, his death hastened, as is believed, by the un- 
expected reverse to which his enthusiastic appreciation of his dis- 
covery had been subjected. His family pc in vain for others 
to do justice to his memory by prosecuting the subject. But none 
could be found courageous or credulous enough to undertake the 
hazard of testing the verity of so dangerous an enterprise. 

But the memory of a fact so remarkable as that which he had 
demonstrated was happily destined not to perish. Another citizen 
of Philadelphia, Mr. George T. Parry, hearing of poor Lloyd’s ex- 
periments, determined to investigate the subject and repeat them 
for himself. For some three years Mr. Parry has been patiently 
going over the whole field of inquiry and trial, much of the time at 
great expense, and often with great apparent danger to his life. He 
first began with small iron vessels, whose interior he found soon be- 
came coated or lined with a substance which a chemical analysis 
showed to be a non-conductor of electricity, and identical with that 
which is found in all boilers that have been long in use. He argued 
that if a boiler became lined with this non-conducting material, it 
was in reality a huge Leyden jar, filled with electricity and ripe for 
explosion, seeing that electricity is freely generated by boiling 
water. He accordingly applied the insulated conductor as used by 
Lloyd, inserting it through the top of the boiler, so as to discharge 
the electricity into the atmosphere as rapidly as it might be gene- 
rated. The boiler thus treated was an old one, had been in use 
several _— and was not deemed safe with a greater pressure than 
601b. It was 12 ft. long by 2 ft. in diameter. The safety-valve was 
weighted at 681b., and the fire surface was covered with water. He 
evaporated all the water at the full pressure of 681b., and then, 
imitating the example of Lloyd, he continued the fire until the 
bottom of the boiler became red-hot throughout its whole length. 
To verify this important fact, he called up five men to witness it. 
By all previous rule the boiler was now certain to explode. Yet 

r. Parry courageously pumped thirty gallons of cold water into his 











red-hot boiler. Yet no explosion followed, and the only harm done 
to the old boiler was a few leaks at some of the rivets, caused by the 
sudden expansion and contraction to which the metal had been sub- 
jected. No regular engineer could be found with nerve enough to 
assist at this trial. Mr. Parry was compelled to go through the 
experiment alone. 

The belief is universal that all steamboat or factory boilers, if 
tried by the simple test of pumping water into them while red-hot, 
must inevitably explode. But here are two boilers to which the 
dangerous test of red heat and cold water had been applied, with 
the simple addition of an electrical conductor, and yet they escaped 
the fate which happens to all other boilers without conductors. If 
the facts are correctly represented to us, they go far to prove that 
Messrs. Lloyd and Parry have discovered and perfected a preventive 
of misery and death as great and providential as the discovery of 
vaccination. But Mr. Parry has not been satisfied with testing the 
fact that it is the electricity within a boiler which causes an explo- 
sion. He has sought, and is still seeking, to discover from what 
mysterious outside source proceeds the fatal spark which ignites the 
imprisoned monster of destruction. Yet he supposes that the inside 
non-conducting coating or lining may contain a hole or fissure, and 
that through this the positive electricity of the boiler, seeking an 
equilibrium by contact with the negative outside, thus generates the 
spark. He likens the vaporous cloud in the boiler to the thunder- 
eel of a summer day, waiting for the proper moment to let fly its 
bolt with violence proportionate to the negative condition of what- 
ever may receive the charge. His insulated rod he thinks main- 
tains an electrical equilibrium between the inside and outside of the 
boiler, and that it must consequently be at all times a reliable pre- 
ventive of explosion. Touching this question, a singularly encourag- 
ing experiment was made in Philadelphia some years ago. A small 
quantity of water was put into a 9-in. bombshell, which was then 
dened up hermetrically. Two wires, one positive the other negative, 
led into the centre of the shell, which being placed ‘in a tire, was 
made red-hot. The water was converted into steam, yet-no explo- 
sion took place. An electrical battery was then charged and a spark 
communicated to the wire, when the shell instantly exploded witha 
terrific crash. It was evident that in this case no supply of fresh 
air could have been introduced into the interior of the shell. The 
experiment rendered certain that which, even with scientitic men, 
had only been an admission that the gas generated within a boiler was 
explosive. It proved, moreover, that a red heat would not explode 
it, but that a spark or flame was necessary to do so. 

It is asserted that Mr. Parry has introduced metallic conductors 
into numerous boilers in Philadelphia, and that no explosion has 
been known to occur where they were in use. It is said, moreover, 
by a recent Philadelphia journal, that since the fact of Mr. Parry's 
application of them has been publicly announced, a very large 
number of owners of engines are having them introduced into their 
boilers as a matter of precaution. No mention is made of the con- 
ductor, or at least of its application to steam boilers, having been 
patented. As we have seen it represented, the inventor, Lloyd, 
died without securing the benetit of his invention. Yet if his suc- 
cessor, Parry, has succeeded in reviving its forgotten value, and in 
introducing it to public appreciation, some substantial honour, 
beyond a passing newspaper article, is unquestionably due to the 
man who may thus become the means of saving countless lives and 
a world of horrible agony.—American Railway Times, 


PURIFICATION OF IRON BY HYDROGEN, 


For the past six months various interesting experiments have been 
conducted at the works of Messrs. Martin and Purdie’s ironworks, 
Woolwich, with “ Taylor's patent for refining crude iron,” drawings 
and specifications of which have appeared in Tue ENGINEER; 
the agent employed for this purpose being hydrogen gas. This 
gas traversing through crude iron by numerous minute streams, refines 
in a few minutes a charge of 5 cwt. 

In order to test the merits of this gas on the large scale, experi- 
ments were conducted last week at one of the ironworks in South 
Wales, where the gas was introduced to the puddling-furnace. The 
effect was said to be very satisfactory ; the gas readily absorbing the 
impurities. ‘The iron came to maturity at once, and in a short time 
the whole charge was made into bars of superior iron. By the agency 
of hydrogen gas it is expected that the puddling process can be 
reduced one-half. Thus double the quantity of work would be done 
in the same time, and with the same quantity of fuel; the expense 
of the gas would not exceed 6d. per ton of iron treated. Thus the 
process is expected to reduce the price of manufacture to a large 
extent, and at the same time improve the quality of the iron. 

In the above experiments no alterations were made in the furnaces, 
as the tube containing the nozzles is fitted with several universal- 
joints, the nozzles being admitted in the same manner as the 
puddling irons, 


A Rorren VEsset in Tuk Navy.—A correspondent of the Times 
calls attention to the condition of H.M.S. Vixen, which, after having 
been condemned to be broken up more than three years ago, was 
afterwards sent to cruise in the Pacific. Lately, whilst lying off 
Panama, a survey has shown that her stern framework has sunk, 
and that her main beams are rotten; and whilst there are no means 
of thoroughly repairing her on her present station, she is liable, if 
sent to sea, to founder in the first storm. 


Tue Iron AND CoAL Traps in Sourn WALEs.—For some time 
past trade throughout this district has been gradually improving; 
and although slackness is still experienced at some of the works, the 
principal tirms are well supplied with orders. At Ebbw Vale, 
Abersychan, and Blaenavon, tbe make of iron, particularly for rail- 
way purposes, has been on a large scale, while at Tredegar, and 
other parts of Monmouthshire, large quantities have been disposed 
of. In Glamorganshire, however, a less favourable state of affairs 
is found. The Penydarren works, which employed a large number 
of hands, have ceased, the men have left, and the furnaces been 
blown out. The minerals on the property have been purchased by 
the Dowlais Company, and to their works they will, for the future, 
be conveyed. A very large mill is now being constructed at Dowlais, 
and various new contrivances have been introduced into it. In the 
Aberdare Valley a steady business is doing, and the French orders 
for coal will tend to give greater animation to the market. The 
Austrian trade, however, is poe wholly at an end, in consequence 
of the vigilant watch kept by the French fleet for the vessels of her 
enemies, Several Austrian ships are now at Cardiff, lying by, with 
no intention of moving at present. 

Superuveatep SteaAM.—From the manner in which the chairman 
of the Peninsular and Oriental Company alluded at the late meeting 
of the shareholders to the superheating apparatus applied by Messrs. 
Penn and Son to the engines of the Valetta, we may expect that the 
company will be led to the adoption of similar apparatus in all 
their steamers. Mr. Willcox, M.P., the chairman, stated that the 
Valetta, by means of improvements in her machinery, was enabled 
to perform the same rate of speed with 260-horse power as she had 
formerly done with 400-horse power, both engines having been made 
by the same maker. This enabled them to effect a reduction of 
nearly one-third in the consumption of coal. The cost of the appa- 
ratus for effecting this desirable object was about £600. The appa- 
ratus could be detached from the engine at any time, and was very 
complete in its operation. As to the wear and tear of the apparatus 
time alone could determine that; but, at all events, if it only lasted 
two years, it would effect an entire revolution in the application of 
steam. No company suffered more from the fluctuations in the cost 
of coals and from freights than they did. The extra cost of coals 
for the past six months was £62,190, being at the rate of £124,000 
a-year, The cost of coals last year amounted to £490,106, and for 
this year it would amount to £614,000. That was a frightful fluc- 
tuation, and therefore the adoption of the superheating apparatus 
for their engines was of the greatest importance to them. 








414 


THE ENGINEER. 





June 10, 1859. 








THE PATENT JOURNAL. 


(Condensed from the Journal of the Commissioners of Patents.) 





Grants of Provisional Protection for Six Months. 


1088. ArncHiBALD McKecnuytr, Carron, Stirling, N.B., “ Improvements in 
hammers and in apparatus for working the same.”—Petition recorded 30th 
April, 1859. 

1128. Epwarp Tomas Huaues, Chancery-lane, London, “‘ Improvements 
in the manufacture of sheet iron.”—A communication from David A, 
Morris, Pittsburg, Pennsylvania, U.S.— Petition recorded 5th May, 1859. 

1142. Tuomas Jones, Liverpool, Lancashire, “ An improved apparatus and 
arrangement of flues for heating and ventilating buildings, ships, and 
other structures, and for causing draughts in chimneys.”—Petition recorded 
6th May, 1859. 

1160, Freperick Vernon Hapiow, Prince Albert-street, Brighton, Sussex, 
“ An improved stamp for marking linen and other wearing apparel.” 

1162. Aurrep Vincent Newton, Chancery-lane, London, ‘‘ An improved 
construction of lamp.”—A communication from William Henry Racey, 
St. Augustine, St. John’s, Florida, U.S. 

1164. Epwarp Tuomas Hve@nes, Chancery-lane, London, “ Improvements 
in obtaining motive power.”—A communication from Aimé Frangois 
Lapéne, Paris. 

1166. Nicuo.son Barker, Heyford, and James ALyrep Carter, Blisworth, 
Northamptonshire, ‘‘ Improvements in apparatus for lubricating the 
pistons of steam engines.”—Petitions recorded 9th May, 1859. 

1164, Rosert Joun Lees, Woolley-bridge, near Hadfield, Derbyshire, “ Im- 
provements in steam generators or boilers.” 

1170. Moss Derries, Hounsditch, London, “ Improved apparatus for regu- 
ating the pressure of gas.” 

1172. Rosert Tuomson, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
shuttles,” 

1174. Micnarn, Henry, Fleet-street, London, “ Improvements in heating 
and in supplying air, and in the apparatus employed therein, part of 
which improvements is also applicable to exhausting fluids.”—A com- 
munication from Louis Cyrille Bureau, Paris.—Peitions recorded 10h 
May, 1859. 

1178, ALEXANDRE MANBRE, Rathbone-place, Oxford-street, London, ‘‘ An 
improved method of extracting and purifying sugar, called glucose and 
‘sirop de fecule,’ from potatoes or fecula, or starch or dextrine for the 
purposes and uses of brewers, distillers, vinegar makers, colouring makers, 
or otherwise.” 

1180. ‘Tomas PETER BENNR 
shire, ‘* Certain improveme 

1182. Henry CLARKE, Wakef 


tr, Gilnow Mills, near Bolton-le-Moors, Lanca- 

its in or applicable to carding engines.” 

, Yorkshire, ‘ Improvements in balancing 
mill-stones to the running as well as the standing state.”—A communica- 
tion from Thomas Narburgh, St. Louis, Missouri, North America. 

1184, CHARLES Freperic Vasseror, Kssex-street, Strand, London, “ An 
improved musrol or nose-band for horses’ bridles.”"—A communication 
from Louis Marque, Vienne (Isére), Franc 

1186. WALTER SALTER, jun,, Lea, Wiltshir 
machines,” 

1188. James Bagster LYALL, Castle Frome, Herefordshire, and FREDERICK 
WitniaM Campin, Strand, London, “ Improvements in the ‘saloon’ 
omnibus and other omnibuses, the wheels and springs whereof, and mode 
of attaching them, being applicable to other carriages,” — Petitions recorded 
llth May, 1859. 

1190. Joun Saxsy, Brighton, Sussex, “Improvements in the mode of 
securing the rails on railways.” 

1191. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “‘ Improvements 
in machinery for solidifying, pressing, and moulding.”—A communication 
from Felix Dehaynin, Paris. 

1192. ANDRE Prosrer Rocuerre, Brighouse, Yorkshire, ‘‘ An improvement 
in the manufacture of soft soap.”—Petitions recorded 12th May, 1869. 

1196. Tuomas Scorr, Rouen, France, “ An improved surface condenser and 
refrigerator,” 

1198. Joskren Feuix ALLENDER, and Jos Ricnarps, jun., Brierley-hill, 
Staffordshire, “‘ Improvements in furnaces for puddling iron.” 

1200, Ronert GourLay, Glasgow, Lanarkshire, N.B., ‘* lLinprovements in 
making moulds for casting.” 

1202. RictiAky ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 
in cooking, preserving, and drying animal and vegetable substances.”—A 
communication from Anthony Bourdin, Paris. 

1204, WILLIAM SPARKS THOMSON, St. Martin’s-le-Grand, London, ‘ Improve- 
ments in the manufacture of hooped skirts.”—Partly a communication 
from William Wilmot, New York, U.S. 

1206. George Ronerr Clover, Liverpool, Lancashire, “ Improvements in 
ships’ night signals.”— Petitions recorded 13th May, 1859. 

1208. Marruew Leany, Hereford-road, Westbourne-park, London 
provements in apparatus for facilitating the draught of carriages. 

1210. Davin Sarru, Glasgow, Lanarkshire, N.B., “ Improvements in pro- 
jectiles for fire-arms.” 

1212. Erwin Maw, Doncaster Lronworks, Yorkshire, ‘‘ [mprovements in the 
construction of buildings made of iron or other metals.”—/Petitions re- 
corded 14th May, 185%. 

1214. Scuormiy Crowrner Suearp, Smethwick, Staffordshire, ** Certain 
improvements in fire-bars, which bars are applicable to all furnaces where 
great heat and economy of fuel are required.” 

1216. Witttam Mipwortu, Newark-upon-Trent, Nottinghamshire, ‘ An im- 
proved iron for the use of laundries, tailors, or other purposes.” 

1218. Joun Cuark, Glasgow, Lanarkshire, N.B., ‘ Improvements in enve- 
lopes, and in machinery or apparatus for gumming, embossing, folding, 
counting, and otherwise treating the same, in part applicable in the treat- 
ment of note and other writing paper.” 

1220. WILLIAM Epwarp Gener, Wellington-street South, Strand, London, 
‘Improvements in mixing, combining, and otherwise treating certain 
matters and substances for the production of manure.”— A communication 
from Louis Parent, St. Marcel-les-Chalon, France, — Petitions recorded 16th 
May, 1859. 

1222, Lemukt Dow Owen, Tottenham-court-road, London, ‘* An improved 
menstrual receiver or truss,”—A communication from Herman W. Ladd, 
Boston, Massachusetts, U.S. 

1223. Joun Brown, jun., Rotherham, Yorkshire, “‘ Improvements in buffers, 
draw springs, and ing springs.” 

1224. ALEXANDRE Reneé LANdRE, Potypore Gras, and Antornge Louis 

Avu@uste Boucuerie, Marseilles, France, ‘* Distilling schist or boghead 

coal and other minerals for lighting.” 

Henry Douiey, Paris, ‘* An improvement in the manufacture of 
hooped petticoats, and in the metal ribs employed in the manufacture of 
hooped petticoats.” 

226. AMEDER ETIENNE CHARLES Josertt R&YNAUD DE Tres, Marseilles, 
France, ‘‘ An improved composition for splitting rock.” 

1227. JAMES NASMYTH, Surrey-street, Strand, London, * Improved apparatus 
for obtaining and applying motive power.” 

1228, CHARLES Law, Wolverhampton, Staffordshire, ‘‘ Improvements in the 
construction of locks "— Petitions recorded 17th May, 1859. 

1229. Rorert Romaine, Chapel-street, Bedford-row, London, “ Improve- 
ments in the means of applying steam power to the cultivation of the 
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1231. Epwarp CuHar.eswortu, King William-street, Strand, London, 
“*Counteracting the recoil of small fire-arms, and lessening the risk of 
injury arising from the bursting of the same. ’ 

1232, SamuKL Norton Evans, Chapel-yard, North-street, Wolverhampton, 
Staffordshire, ‘‘ Improved mechanism for preventing acciderts at mines 
from overwinding.” 

1233. Joun Hastam, Preston, Lancashire, ‘ An improved construction of 
healds or harness used in warp dressing and sizeing machires, and in 
looms for weaving.” 

235. Joun Dean, JAMES Parkinson, Epmunp Riney, and WILLIAM Burton, 
Syke Mill, Haslingden, Lancashire, ‘‘ Improvements in certain self-acting 
mules for spinning fibrous materials.” 

1236. WiLLIAM Nicuouts, ‘Tregolls-road, Truro, Cornwall, ‘‘ Improvements 
in portable corn mills.” 

1237. Joun Henry Jounson. Lincoln’s-inn-fields, London, ‘* Improvements 
in lubricating certain portions of machinery.”—A communication from 
Michael Boniére, jun , Paris. 

1238. RICHARD AKcHIBALD BROOMAN, Fleet-street, London, ‘‘ Improvements 
in heating.”—A communication from Stanislas Lebobe, Paris. 

1289. JAMES Cuinvs, Windsor House, Putney, Surrey, ‘* Improvements in 
hardening and vulcanising compounds of sulphur with india-rubber and 
gutta-percha.” — Petitions recorded 18th May, 1859. 

1240, Jouan Vaupa, London, ‘‘ Improvements in stud fastenings, and a 
system of ornamenting and adapting belts, cravats, ribbons, draperies, 
and other articles to stud fastenings.” 

1241. G#orex Waker, Old Nickol’s-street, Chureh-street, Shoreditch, 
** Certain improvements in swing looking-glasses.” 

1242. Rovert WiLson, Patricroft, near Manchester, Rancashire, “* Improve- 
ments in hydraulic machinery.” 

1243. Henry Newman, Liverpool, Lancashire, ‘‘ Improvements in the con- 
struction of artificial teeth, and in the mode or manner of affixing the 
same to the frame.” 

1245. Rowext Vaventine Leacu, Taibach, Glamorganshire, ‘‘ Improvements 
in the manufacture of iron, and in the machinery connected therewith.” 
1246. Davip Kirkaupy, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 

the manufacture or treatment of steel.” 

1247. Jonn Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the roasting or calcining of ores, applicable also to the oxidising of 
other bst "—A ication from Professor Jean Francois 





























Persoz, Paris. 
1248. Wiuu1aM Tzaspe, Pier, Great Yarmouth, Norfolk, ‘Improvements 
in coffer dams.” 


1250. James PaLMER Bupp, Ystalyfera, near Swansea, Glamorganshire, 
* Improvements in the manufacture of tin and terne plates,” 

1251. Wi1aM CoLeorNe CamBrRIDGE, Bristol, ‘‘ Improvements in threshing 
and winnowing machines.”—Petitions recorded 20th May, 1859. 

1253. Joun Ropinson Scartiirr, Wolverhampton, Staffordshire, ‘‘ Improve- 
ments in the construction of lubricating and other cans, in order to regu- 
late the discharge or flow of the liquids they contain.” : 

1254. Joun Tuompson, Witton, near Northwich, and JoHn THoMpson, jun., 
Castle, Northwich, Cheshire, ‘‘The manufacture of salt by an improved 
and more economical mode.” P 

ALFRED VINCENT Newton, Chancery-lane, London, ‘‘ An improved 
construction of cartridge.”—A communication from T. F. Henderson, 
Baltimore, Maryland, U.S. 

1256. WitutAM Peacock SavaGE, Roxham, Downham Market, Norfolk, 
“Improvements in traction steam engines and machinery for moving 





agricultural imp ts and . 
1257. Wiuiam Henry Perkin, King David Fort, St. George-in-the-East, 
Middlesex, and Matrraew Gray, Bonhill, Dumbartonshire, N.B., ‘‘ Im- 
provements in mordanting and dyeing fabrics of cotton and other vege- 
table fibres.’”’— Petitions recorded 21st May, 1859. 5 

1261. Joun KNow.es, Lower Broughton, near Manchester, Lancashire, 
“Certain improvements in power looms for weaving.” 

1263. WALTER Crum, Thomliebank, Renfrewshire, N.B., ‘‘ Improvements 
in printing and dyeing textile fibres and fabrics.” - ; 
1265. Joun Hutcuinson Mason and GrorGe Ler Baxter, Nottinghamshire, 

“‘ Ornamenting lace or other twisted fabrics.” 

1267. Joun Louis JuuLion, Aberdeen, N.B., ‘ Improvements in dressing and 
finishing textile fabrics.” 

1269. RicHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in axles and in fitting wheels thereto.”—A communication from M. 
Masson, Paris. 

1271. Wiutam CLARK, Greenock, Renfrewshire, N.B., ‘ Improvements in 
machinery or apparatus for propelling and manuvring ships, vessels, 
and boats.” . 

1273. ANpREW Barciay, Kilmarnock, Ayrshire, N.B., ‘ Improvements in 

m hammers.” 

1275. ALFRED VINCENT Newron, Chancery-lane, London, “ An improved 
construction of washing machine.”—A communication from David 
Parker, Shaker Village, New Hampshire, etitions recorded 3rd 
May, 1859, 

1277. Georer Davies, Serle-street, Lincoln’s-inn, London, ‘* Atmospheric 

apparatus for the submarine transport of blocks of stone, and for raising 
sunken vessels."—A communication from T. Bandier, Paris. 

1279. Giteert Dante, Jones, Clerkenwell, London, ‘‘ Improvements in 
mills or machinery for grinding, reducing, and pulverisiag.” 

1281. Winttam Tuomas Denuam, Wilmington-square, London, “‘ Improve- 
ments in the manufacture of goffering machines.” 

1283. Epwarp Page, Bedford, “ Improvements in horse drags or rakes.’ 

1285. BENJAMIN FRANKLIN GREENOUGH, Boston, Suffolk, Massachusetts, 
U An electrical conductor for submarine telegraphs, which he deno- 
minates a hydro-electric conductor.” —P:titions recorded 2Ath May, 1859. 

1287. JAMES HARMER, St. James-street, Lower-road, Islington, ** Improve- 
ments in parts of dry gas meters.”—Partly a communication from William 
Sinderby, Boston, Massachusetts, U.S. 

1289. Ricuarp Atwoop Guass, Leadenhall-strect, London, “ Improvements 
in submarine electric t-legraph cables.” 

1291. ALEXANDER Prince, Trafalgar-square, Charing-cross, London, “ Im- 
provements in the construction of ships and vessels.”—A communication 
from Hermann Hirsch, Berlin, Prussia. 

1293. ALBERT Joun Davis, George-street, Hanover-square, London, ‘‘ In- 
provements in apparatus for protecting persons when employed in clean- 
ing windows, painting, or working at the exterior of houses and ships’ 
sides, and such like operations, applicable also for purposes of military 
and other observation.” 

1295. ALFRED ViNcENT Newton, Chancery-lane, London, “ Improved ma- 
chinery applicable to the manufacture of rivets, bullets, and other like 
articles.".—A communication from Charles Bartholomew Allen, Phila- 
delphia, U.S 

1297. CuaRLES Epwarps Amos, Grove, Southwark, Surrey, “ Improved 
apparatus for raising vessels for repair, and for floating vessels in shallow 
water.” —Fetitions recorded 25th May, 1859. 









































Patents on which the Stamp Duty of £50 has been Paid. 
1298. THomas WiLson, Birmingham, Warwickshire.—Dated 2nd June, 1856, 
1424. Joseru Davis, Birmingham, Warwickshire.—Dated 17th June, 1856. 
1314. Grorer Josian Mackewcan, Islington, London,—Dated 3rd June, 








56. 
1333. Duncan Morkison, Birmingham, Warwickshire.—Dated 4th June, 
¢- 1856. 





1363, CHARLES WILLIAM SteMens, John-street, Adelphi, London,—Dated 9th 
June, 1856. 

1419. WiLttAM Henry Bartow, Derby, Derbyshire, and WILLIAM HENRY 
Woopnousk, Parliament-street, Westminster.—Dated 16th June, 1856. 

1531. EBENEZER RoGEKs, Abercarn, Monmouthshire, and HERBERT MACK- 
wortn, Clifton, Gloucestershire.—Dated 30th June, 1856. 





Notices to Proceed. 

214. JoHN Siti and WILLIAM Henry Situ, Upper Fountain-place, City- 
road, London, ‘‘ Certain improvements in manufacturing paper, and in 
producing watermarks, patterns, figures, letters, and devices thereon, and 
in the construction of the mechanism employed therein.” 

215. JoHNn Savory and WILLIAM RoBERT BARKER, New Bond-street, London, 
“Improvements in bottles for medicine and poisons.”—Leti‘ions recorded 
24th January, 1859. 

244. Winson AGer, Rhorsburg, Columbia, Pennsylvania, U.S., “ An im- 
provement in machinery for cleaning rice.” 

245. Tomas HArrsuorne, Westbromwich, Staffordshire, ‘‘ An improved 
metal to be used for making journey brasses for mills, rollers, forges, and 
all kinds of shafts and machinery, and also for shipping and for bearings 
for shafts and journey brasses in general.” 

246, Enwan Dixon and HENRY WuitTakKER, Preston, Lancashire, ‘‘ Improve- 
ments in apparatus used in weaving textile fabrics.”—/Petitions recorded 
27th January, 1859. 

255. Ianazio ZacnHERONI, Liverpool, Lancashire, “‘ An improved mode or 
method of preventing the escape of smoke into the atmosphere, and in 
the construction of ‘chimney pots’ or ‘tops’ for curing smoky chimneys.” 

256. WiLLIAM RoperTson, Manchester, Lancashire, ‘‘ A new apparatus for 
propelling boats on canals, rivers, and lakes of moderate depth.” 

259. FREDERIC Prince, New Bond-street, London, ‘* A new breech-loading 
gun."— Petitions recorded 2th January, 1859. 

272. THOMAS PLUNKETT Smiru, Stanmore, Middlesex, ‘‘ An apparatus for 
guiding or directing the pen or pencil writing or drawing.” 

274. Joun Raywoop, Wentworth, Yorkshire, ‘‘ Certain improvements in 








in the construction of barometers, or instruments to indicate pressure,” 
A communication from Mr. Alfred Nobel, Paris.—Petition recorded 2nd 
March, 1859. 

702. James Howden and ALEXANDER Morton, Glasgow, Lanarkshire, N.B. 
*‘Improvements in apparatus for obtaining and regulating motive power.” 
— Petition recorded 19th March, 1859. 

886. THOMAS SPENCER, Euston-road. Euston-square, London, ‘‘ Improvements 
in the economical] treatment of refuse or waste matter containing sulphur,” 
—Petition recorded 9th April, 1859. , 

927. James ApPERLY and WILLIAM CLISSOLD, Dudbridge, Gloucestershire. 
**An improved construction of fulling machine.” — Petition recorded 13¢h 
April, 1859. 

978. JosEpH Morton and Henry Suaw Morton, Sheffield, Yorkshire, “Im. 
provements in hearth-plates or ash-pans.”—/etition recorded 18th April, 
1859. 

998. GAMES APPERLY and WiLLiam CLISSOLD, Dudbridge, Gloucestershire. 
a apparatus for oiling wool.”—Petition recorded 20th April, 

859. 

1004. Joun Davis, Tetbury, Gloucestershire, ‘‘ A new or improved appa- 
ratus for ringing door bells, and a bolt to be used with the said apparatus, 
and for other purposes to which the said bolt is or may be applicable.”~ 
Petition recorded 21st April, 1859. 

1055. HENRY RICHARDSON FANsHAWE, Russell-place, Old Kent-road, Surrey, 
“ Improved apparatus or mechanism for drawing-off, filtering, and gaug- 
ing liquids in butts, barrels, casks, and such like vessels, preserving the 
contents from deterioration from contact with atmospheric air.”—Petition 
recorded 27th April, 1859. 

1132. RicHaRD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in cannon and other fire-arms, and in projectiles, wads, and cartridges, 
to be used therewith.”—A communication from Johu Webster Cochran, 
New York, U.S.—Petition recorded 5th May, 1859. : 

1160, FREDERICK VERNON Hap.ow, Prince Albert-street, Brighton, Sussex, 
* An improved stamp for marking linen and other wearing apparel.” 

1163. ALEXANDER Morton, Morton-place, Kilmarnock, Ayrshire, N.B., 
‘‘Tmprovements in means or apparatus employed in the weaving of 
figured fabries.”—Pctitions recorded 9th May, 1859. 

1171. JouN NorMAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
furnaces.” 

1172. Ronert Tuomson, Glasgow, Lanarkshire, N.B., “ Improvements in 
shuttles." —Petitions recorded 10th May, 1859. 

1201. THomas VicARs, THomas Vicars, jun., THOMAS ASHMORE, and JAMES 
Situ, Liverpool, Lar iire, ‘‘ Improvements in the manufacture of 
bread, biscuits, and like articles, and in the machinery and apparatus 
connected therewith.”—Petition recorded 13th May, 1859. 

1216. WILLIAM Mipwortu, Newark-upon-Trent, Nottinghamshire, ‘‘ An im- 
proved iron for the use of laundries, tailors. or other purposes.” 

1218. JouN CLARK, Glasgow, Lanarkshire, N.B., “ Improvements in enve- 
lopes, and in machinery or apparatus for gumming, embossing, folding, 
counting, and otherwise treating the same, and in part applicable in the 
treatment of note and other writing paper.”—Petitions recorded 16th May, 
1 L 

1226. AMEDEE ETIENNE CHARLES JosEPH ReYNAUD 
France, “‘ An improved composition for splitting rock 

1228. CHaRLEs Law, Wolverhampton, Staffordshire, ‘ Improvements in the 
construction of locks,”—Petitions recorded 17th May, 1859. 

1249. GEORGE ROBINSON SAMPSON, Massachusetts, U.S., “A new and useful 
improvement in propelling navigable vessels through water.”—A com- 
munication from John Taggart, Roxbury, Massachusetts, U.S.—Petition 

recorded 20th May, 1859. 

1265. JouN HUTCHINSON MASON and GeorGr LEE Baxter, Nottinghamshire, 
**Ornamenting lace or other twisted fabrics.” 

1273. ANDREW BarcLAy, Kilmarnock, Ayrshire, N.B., “ Improvements in 
steam hammers.”— Petitions recorded 23rd May, 1859. 

1289. Richard Atwoop Guiass, Leadenhall-street, London, ‘‘ Improvements 
in submarine electric telegraph cables.”— Petition recorded 25th May, 1859, 


















TRETS, Marseilles, 




















And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave particulars in writing 
of their objections to such application, at the said Office of the Commis- 
sioners, within twenty-one days after the date of the Gazette (and of the 
Journal) in which this notice is issued. 


List of Specifications published during the week ending 
rd June, 1859. 

571, 9d.; 2379, 1s. 1d. ; 2391, Gd. ; 2304, 3d.; 2393, 1s. 4d. ; 2399, 9d. 
2400, 3d. ; 2404, 10d. ; 2405, 6d. ; 2406, Is. 4d. ; 2407, 3d. ; 2408, 6d. ; 
5d.; 2411, 1s. 10d, ; 2412, 5d. ; 2413, 4d. ; 2414, 3d.; 2415, 6d. 
2 ; 2419, Od. ; 2421, 3d.; 11d. ; 2423, 9d. ; 2424, 10d. ; 2425, 3d. ; 
), 7d.; 2431, 3d.; 2432, 3d. ; 2433, 15.5 
, 3d. ; 2440, 3d.; 2441, 8d. ; 2442, 7d.; 
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. 3 2427, 7d. ; 2428, 8d. ; 
2434, 6d. ; 2435, 6d.; 2436, 7d. ; 2 
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*,* Specifications will be forwarded by post on receipt of the amount of price 
and postage. Sums exceeding 5s. must be remitted by Post-office order, 
made payable at the Post-office, High Holborn, to Mr. Bennett Woodcroft, 
Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Crass 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Milis, Gearing, Boilers, Fittings, §c. 
. R. Wrieut, Openshaw, near Manchester, and T. J. MeRCER, jun, 
Coventry, ‘* Motive power engine.” —Dated 11th November, 1858. 

This invention consists of an engine by which motive power is obtained 
by the use of compressed air, which said engine also affects the compression 
or condensation of the air, by the expansion of which the motive power is 
obtained. The engine consists essentially of the following parts :— A series 
of condensing pumps communicate with a cistern or reservoir, the said 
reservoir being provided with a safety valve. The piston rods of the pumps 
connected, by means of connecting rods and clips, with a series of 
eccentrics situated on the main shaft of the engine. The said eccentrics are 
so fixed on the shaft that the strokes of the pumps follow each other in 
regular succession, and a uniform density is maintained in the condensed 

















the construction and method of working sewing machines.” 

376. JAMES Rogpentson, Glasgow, Lanarkshire, N.B., ‘* Improvements in 
details by which motive force is transmitted in machinery.”—Fetitious re- 
corded 3ist January, 1859. 

283. SAMUEL BiRCHALL EveLeian, Salford, Lancashire, “‘ An improved | 
form or construction of hats or covering for the head.”—Petition recorded | 

st f 5 





February, 1859. 
297. Epwarp WILKINS, Addington-place, Camberwell, Surrey, ‘‘ Improve- 
ments in drain pipes and tiles for draining and liquid manuring land.” | 
301. SAMUEL TEARNE, Birmingham, Warwickshire, ‘‘ Improvements in or- 
“ - 








namenting surfaces,”— Petitions recorded 2nd Februcry, 1359. 
307. Tuomas Storer, Birmingham, Warwickshire, ‘‘ A new or improved 
funeral carriage.”—Peti/ion recorded 3rd February, 1859. 





330. WiLuiaM CLARK, Chancery-lane, London, “* Improvements in the means 
or apparatus of preserving grain, flour, eggs, and other vegetable and 
animal substances.”—A communication from Louis Jacques Chateau, 
Paris.— Petition recorded 4th February, 1859 

335. Tuomas Sykks and BenJamin CLIFFORD SykEs, Cleckheaton, Yorkshire, 
“Improvements in obtaining or separating oily, fatty, greasy, tarry, 
waxy, and resinous substances from oleaginous seeds, nuts and fruits, 
wool, silk, hair, cotton, flax, line, hemp, furs, skins, leather, bones, fish 

and other animal matters and refuse, woollen and cotton waste and refuse, 

also textile fabrics and refuse, grease produced in various branches of 
industry, indigo lac, lac dye, and other dyes.” 

336. Tuomas RussELL AYERST, Newenden, Kent, “‘ Improvements in breech- 
loading guns and other fire-arms.”—A communication from James Hunter 
Sears, Brantford, Brant, Upper Canada.—Petitions recorded Sth February, 

















1859. 

347. Jonn Witson, John-street, Sunderland, “‘ Improvements in ventilating 
mines, and in combining apparatus used for such purpose.”— Petition re- 
sorded 7th February, 1859. 

349. Epwarp Tuomas Hueues, Chancery-lane, London, ‘ Improvements in 
machinery or apparatus for sorting and numbering the threads or fila- 
ments of silk, or other fibrous materials.”—A communication from Fabius 
Mainardi, Lyons, France. 

359. Tuomas Srokes Cressey, High-street, Homerton, Middlesex, ‘‘ Im- 
provements in machinery used in the manufacture of casks.”—etitions 
recorded Stk February, 1859. 

431. Wittram Epwarp Newton, Chancery-lane, London, “An improved 
mowing machine or grass harvester."—A communication from John | 
Peter Adriance, U.S.— Petitions recorded 16th February, 1859. | 

499. Joun Ropinson, Lower House, near Burnley, Lancashire, ‘ Improve- | 
ments in machinery and apparatus applicable to machines for spinning | 
and doubling.” — Petition recorded 24t February, 1859. | 

511. Tuomas CaLLENDAR Hinve, Dudley, Worcestershire, and GEroRGE | 

James Hinps, Wolverhampton, Staffordshire, ‘‘ Improvements in coating | 

iron with copper or alloys of copper.”—Petition recorded 25th February, 

1 if 











556, WinLiam EDWARD Nswroy, Chancery-lane, London, “‘ Improvements 


air in the reservoir, The said condensed air is conducted into a cylinder 

similar as the cylinder of a steam engine, where it acts upon a piston, and 

produces motive power in the same way as steam. ‘The valves and other 

adjunets to the engie resemble, in all essential respects, the valves and ad- 

juncts of a steam engine.—Not proceeded with. 

2546. W. Asutox, and T. CARTMELL, Preston, ‘ Air-pumps — pistons.” — 
Dated 13th November, 1858. 

The First part of this invention consists of a double-acting air-pump for 
condensing steam engines. In carrying out this part of the invention the 
patentees employ two condensers, one connected to an exhaust pipe, leading 
from the steam cylinder above the piston, and the other connected to a 
similar pipe leading from the said cylinder below the piston, and each 
furnished with a separate injection cock. A pipe from the lower part of 
one of these condensers communicates with the lower part of the air-pump 
cylinder below the bucket or piston, and a similar pipe from the lower part 
of the other condenser communicates with the upper part of the air-pump 
cylinder above the bucket or piston. Each of these pipes is furnished with 
a valve opening only towards the air-pump. The air-pump cylinder is 
furnished with two delivery pipes, one at or near the top, and 
one at or near the bottom thereof. These two delivery pipes 
are each furnished with a valve opening only from the cylinder. 
It will be obvious that with this arrangement the air-pump will be 
double-acting, nausting both with the upward and downward stroke 
of the piston. Each of the exhaust pipes leading from the cylinder to the 
condensers is furnished with a vacuum valve provided with a hand-lever. 
This valve may be opened when required to let air into the exhaust pipe 
when the steam is cut off, and thus prevent the rising of the water into the 
steam cylinder. The Second part of the invention consists of an improved 
metallic packing for pistons to be used in the above double-acting air-pump, 
which is equally applicable to the pistons of other pumps, or of steam 
engines. This packing consists of two outer slightly eccentric rings, w hich 
are divided at their thinnest part so as to give equal elasticity throughout 
their circumference, and are conical upon their inner surfaces, and two 
inner spring rings (also eccentric and divided) conical upon their outer 
surfaces. These inner rings have a constant tendency to expand, and are 
furnished (in the interior) near their ends or points of division with lugs or 
ears through which a screw-bolt passes. When the piston is first put in 
the cylinder, the ends of the spring rings are drawn close together by the 
nut, which is then slackened to allow the springs to exert their elasticity as 
much as required. There is a nut also on the screw between the lugs to 
keep the spring exanded ; or a spiral spring may be placed round the screw- 
pin between the lugs for the same purpose. 

2548. J. Tayuor, Birkenhead, “ Portable steam engines.” —Dated 13th Noven- 
ber, 1858. Sais 

This invention consists in constructing an engine with its boiler upon 4 
suitable framing, which is mounted upon wheels of suitable large diameter 
and breadth of face, constructed as hereafter described, and these wheels 
are geared or connected to the steam engine, and being caused to revolve, 
propel the machine forward or backward. The patentee supports the fore- 
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wheels of smaller diameter ; and when he employs six wheels, he 
po to couple or connect the axles of the two leading wheels and the two 
trailing waees together by means of suitably arranged connecting bars, 
braces, or rods longitudinally, the hind near-wheel axle being con- 
nected to the fore off-side axle, and vice versa, 80 that the direction of motion 
of the leading wheels being changed, the trailing wheels follow in the 
course, and so accord therewith ; but where four wheels only are employed, 
the framing and its load are suitably mounted on the two bearing or driving 
wheels, whilst the two leading or guiding wheels are suitably mounted to 
swivel or turn, to change the direction of the engine by means of a steering 
wheel. This and numerous other features of the invention require reference 
to the drawings. 


Ciass 2,.—TRANSPORT. 


Railways and Plant, Road-making, Steam Vessels, Ma- 


Including Pi “ 
Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 


chinery and 
ness, §C. 


9502. E. E. ALLEN, Brompton-row, “ Apparatuses for working the prope ers of 
vessels.” —Dated 9th November, 1858. . 7 

These improvements consist in particular modes of arranging horizontal 
double cylinder engines for working the screw propellers of vessels. In the 
first arrangement two cylinders are employed, one within the other, the 
inner one being supplied from the boiler with steam which is afterwards 
allowed to expand into the outer cylinder. Two (or more) piston rods are 
connected to the annular piston, and after passing one over and one under 
the shaft, are attached to a guide or to a trunk or piston working in a 
barrel, which barrel may constitute the air pump barrel. The piston rod of 
the centre cylinder is connected by a cross head to the piston rods of the 
outer cylinder, and a connecting rod is attached to the guide trunk or piston 
before spoken of, and motion thus given to the crank. Instead of the piston 
rods of the annular cylinder passing the crank shaft, they may terminate at 
the cross head, and two (or more) separate rods may pass the shaft and be 
connected with the guide trunk or piston before named. ‘The feed and bilge 
pumps are worked by prolonging the piston rods of the outer cylinder or 
the separate rods last named. In the second arrangement the cylinders are 
arranged side by side, the centres being upon the same or different levels. 
The piston rods from both cylinders (one to each cylinder being sufficient) 
when the centres of the cylinders are on different levels are carried the one 
over and the other under the shaft, and are then connected to a guide trunk 
or piston as before explained. In this case also a cross head may in certain 
cases be used for connecting the piston rods, and separate rods may be 
carried from the cross head past the crank shaft. The bilge and feed pumps 
may be worked as described in the first arrangement. In this plan the 
sizes of the cylinders are proportioned to the degree of expansion desired, 
so as to produce as equable a strain as possible on the piston rods of the 
respective cylinders; roughly speaking, if 45 Ib. steam be used, and nine 
expansions required, the steam would be cut off at one-third in the smailer 
cylinder and expand into the second cylinder, which would in this case 
have three times the capacity of the smaller one, and so for any pressures 
or expansions. In the third arrangement, one cylinder is placed within the 
other, the inside cylinder, however, being nothing more than an ordinary 
trunk worki:g in the outer cylinder, but fitted with a piston and connecting 
rod, the end of the trunk being open to the atmosphere, and the space 
behind the trunk piston open to the outer cylinder. The steam is first 
admitted to the annular space round the trunk, and then passes to the space 
behind the trunk, as also into the trunk itself, where it is expanded to any 
extent required, that is, to as many times as the total capacity of the outer 
eylinder exceeds the annular space round the trunk. Rods connect the 
trunk or inner cylinder with a guide trunk or piston on the opposite side of 
the shaft as before explained. One connecting rod is attached to this guide 
trunk or piston, as in the former arrangements, and another connecting rod 
is attached to the piston of the inner cylinder or steam trunk, the crank 
being stepped for the purpose of receiving the two connecting rods. The 
stroke of the piston in the steam trunk is double that of the trunk itself or 
that of the outer cylinder. The feed and bilge pumps and air pump may be 
arranged as in the former cases. 


9504. J. F. Dickson, Litchurch, near Derby, “ Railway chairs, and other de- 
tails connected with the permanent way of railways.” —Dated 9th November, 
1858. 

This invention consists, Firstly, of an improved modification of the chair 
at present in general use by the extension of that part of the chair upon 
which the rail rests, and also in constructing such chairs so as to give, if 
preferred, a bearing of wood or other elastic substance to the bottom of the 
rail. Secondly, of an improved adaptation of wrought instead of cast iron 
in the formation of railway chairs, whether such chairs form part of wrought 
iron sleepers, or are used as ordinary chairs upon wood or other bearers. 
Thirdly, of an improvement in fish-joints, wherein the bottom of the 
rail bears upon one of the wrought iron fishes resting upon the chair on 
either side of the joint. Fourthly, an improvement by which it is proposed 
to support the rail between blocks of wood or metal, the lower surface of 
such rail not resting upon the chair or sleeper. Fifthly, of an improvement 
in railway keys or wedges, such being formed of metal, so as to receive a 
block or packing of wood or other elastic material. And it is also proposed 
in some cases so to construct the chairs as to allow a packing of wood or 
other material to be inserted, in which case keys wholly of metal may be 
applied, 








Cxiass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
2534. T. Gray, Bride-lane, London, * Separating wool and animal fibres fiom 

vegetable fibres contained in mixed fabrics.” —Dated 11th November, 1858. 

This invention consists in soaking or saturating such mixed fabrics in 
water, so that the animal fibres therein may be filled with water before sub- 
jecting the mixed materials to the action of acids.—Not proceeded with. 
2539. J. OapEN, Liverpool, “ Shuttles for looms.” —Dated 12th November, 1858 

The inventor makes the shuttles totally of steel, homogeneous metal, 
malleable iron, brass, copper, or like metal, instead of making them of wood 
and metal.— Not proceeded with. 

2543. M. N. Mitis and N. Sivgnornam, Ashkton-uader-Lyne, “ Looiis.”— 
Dated 13th November, 1858. 

This invention is chiefly applicable to looms for weaving figured fabrics ; 
and it consists, Firstly, in working the jacquard cylinder of the pattern card 
by means of an improved-shaped cam, fixed to the cam or tappet shaft. 
Secondly, in making the hooks of the jacquard to swivel on centres ; these 
hooks, which are of an improved shape, may be taken down from the top by 
a lever or knife, or the shed may be divided in the centre by two levers, the 
said levers or knife for forming the shed being worked by a single or double 
tappet or eccentric of an improved construction ; and, Thirdly, in the 
application of elastic bands to the shafts or healds of looms, for the purpose 
of raising them after they have been drawn down by the improved shaft- 
motion described, or by any other means. 

2544. J. Benyon and J. W. B. BownEn, Swinton, near Manchester, ‘* Looms.” 
—Dated 13th November, 1858. 

This invention consists in working the healds from below by means of 
bottom jacks or tappet levers of the usual construction, which are con- 
nectel by rods to the lower side of the healds. The healds are secured in 
rigid frames guided at the sides, or in any other convenient manner; by 
this means the healds are raised and lowered by the bottom jacks or tappet 
levers only. 

2557. M. PuLLAN, Horsforth, near Leeds, “ Machinery for drying yarns and 
other materials.” —Dated 13th November, }858. 

This invention relates to the drying of yarns or other materials in the 
form of hanks or endless bands by means of heated cylinders to which 
rotary motion is imparted. The yarn or other material to be dried being 

laced over such rollers, and held at tension thereon, will be carried round 

y their revolution, and a continuous heating surface being thus presented 
to the travelling band or hank the moisture will be quickly evaporated 
herefrom. 

2562. G. Davies, Serle-street, Lincoln’s-inn, ‘ Process of finishing piled fabrics 
and apparatus employed in such process."—A conmunication.—Dated 
15th November, 1858. 

These improvements relate principally to finishing piled fabrics, whether 
woven or felted (called ‘‘ Astracan cloths”), and consist of two parts :— 
Firstly, the machinery for friezing or curling the pile or nap; and, 
Secondly, the process of fixing and pressing the “curl,” dyeing, embossing, 
and finishing the fabric. The construction of the friezing machine is as 
follows :—The main driving shaft carries a spur pinion, which, by gearing 
with a similar wheel, drives a shaft carrying a drum or band pulley, which 
actuates two sets of spindles by means of endless bands. The end of the 
drum shaft carries a bevel wheel, which, by means of a vertical shaft and 
other similar wheels, drives another drum or band pulley at the upper part 

the machine, which being furnished also with endless bands actuates a 
third set of spindles. The vertical shaft communicates motion by gearing 
to a transverse shaft carrying cams or eccentrics at its ends. Four of these 
cams are for the purpose of giving an alternate oscillating motion to the 
spindle frames, and the fifth, by means of a ratchet and ratchet wheel, 
communicates an intermittent motion to a roller, furnished with points, 
which draws the fabric through the machine. Each of the spindles carries 
at one end a brush of metallic wire, which acts upon the pile or nap of the 
fabric, the back of the same being supported, and the fabric pressed against 

spindles, by means of a fixed brush provided with springs. The fabric 
from a vessel of water over guide rollers, and between the fixed 

shes, and the ends of the spindles which effect the required friezing or 
curling of the pile or nap. The fixing of the “curl” is effected by rolling 





roller and fabric being 
piece is then unrolled, dried, and pressed, 
fixed. 
2579. F. A. Garry, Accrington, “ Producing certain colours on cotton, linen, 
d&c.”—Dated 17th November, 1858. 

This invention consists in the application of acetic or pyroligneous acid as 
a means of fixing the colouring matter of madder in combination with a 
salt of alumina on cotton, linen, and silk fabrics, for the purpose of pro- 
ducing red and pink colours thereon by the steaming process. 


2581. M. A. Mvir and J. M‘Iuwaam, Glasgow, “ Looms.” — Dated 17th 
November, 1858. 

This invention relates to the arrangement and construction of looms for 
weaving various classes of fabrics, but in particular what are known as 
check and corded goods, as well as other more or less ornamental fabrics, 
partaking more or less of the characteristics of such goods. The motion of 
the pattern-producing or figuring actions in these looms is wholly derived 
from a barrel or perforated figuring cylinder fitted up in connection with 
the drop-box for the shuttles, the take-up motion, and the heddles, so as to 
afford a wide and conveniently adjustable range of figuring, and variable or 
differential action of the weaving details. The barrel or prime regulator of 
the figuring mechanism is a cylinder running loose upon a horizontal fixed 
stud on the outside of one of the loom framing standards, and it 1s fitted on 
its inner side or edge with a wheel or a circle of teeth, in which there works 
one hook of a double-ended lever, catch, or detent, This lever or double- 
working catch is carried loosely upon a lateral adjustable stud in the upper 
end of a short vibrating lever-arm working loose upon a stud-centre in the 
framing standard, the vibratory action being given to it from a revolving 
cam or stud on the projecting end of the tappet shaft of the loom. This 
cam works against the under side of a long lever, forming part of or at- 
tached to the short lever arm directly connected with the barrel action. 
The other end of the double catch lever has a catch arranged to gear at 
pleasure with the teeth of a small spur pinion running loose on a stud 
carried by a bracket fast to the frame. This pinion is constantly in gear 
with the teeth of the barrel or operating cylinder. In this way, when the 
back catch of the double detent lever is in gear with the teeth of the barrel, 
the latter receives a forward rotary movement, whilst, when the front catch 
is in gear with the pinion, the barrel’s motion is reversed and it rotates 
backwards. The barrel is perforated with a plain row of stud holes com- 
pletely encircling it. These holes are for the reception of the regulating 
pins or projecting studs which are employed for shifting the drop box, the 
presence or absence of such pins operating through a short vertical lever 
upon the drop-box movement, a rod being passed backwards from such 
lever to the drop-box connections, so as to raise and lower the drop box in 
accordance with the predetermined positions of the pins, a blade or other 
spring being fitted up to bring back the link rod after each operation of a 
stud on studs. The same holes of the barrel serve also to carry other stud 
pins, cranked over to give a reversing action to the barrel, one such re- 
versing pin being fitted at cach end of that portion of the barrel over which 
the operating studs for the drop box extend, It is these reversing pins 
which set either end of the double catch lever down as may be required, 
They act in their passage round with the barrel upon a short lever 
arm or catch, which is in connection with the double lever of the barrel 
movement. In this way a superior range of working action is gained, 
as the reverse action of the barrel doubles its operating power; and in 
addition to this the arrangement affords peculiar facilities for setting and 
obtaining any required number of pattern working shots or picks of the 
loom, within the extreme limits of the range of barrel action. The direct 
action of the operating pattern studs of the barre! is conveyed to the drop 
box by means of the link rod jointed to the yertical lever of the barrel 
action as already referred to, This link rod passes back from the lower end 
of the barrel lever, and is linked at the far end to the lower end of a double 
vertical lever set on a stud in the framing. The upper end of this lever 
being linked by a short returning rod to a short jointed catch piece, which 
again is hinged to a joint stud carried by the forward free end of a large 
lever vibrating on a fixed back stud in the framing, It is this lever, which 
is jointed near its front end to a descending rod, which is again jointed to 
a double ended lever set on a stud near the bottom of the framing, this 
latter lever being again jointed at its front end with the bottom end of the 
vertical rod passing upwards to the drop box in the lathe or slay of the 
loom. The same stud on the large double ended lever before referred to 
carries a loosely jointed lever catch weighted at one end, which weighted 
end is immediately beneath the short jointed catch on the front end of the 
great lever. The other end of the loosely weighted lever carries a small 
anti-friction pulley within range of a continuously revolving cam or ec- 
centric on the end of the tappet shaft. The result of this arrangement is, 
that when the long link rod of the barrel gives its shift for the change of a 
shuttle, the short jointed catch on the front end of the great lever is pulled 
back to lock the weighted end of the loosely jointed lever, so that as this 
weighted end is held steady, the continuously revolving cam or eccentric on 
the tappet shaft can operate upon the anti-friction pulley of the weighted 
lever, and through it force the great lever down and shift the drop box. As 
a means of enlarging the scope of the loom, two or more cams and corre- 
sponding weighted levers may be employed. The long link rod of the 
barrel action also carries a stud capable of operating upon the lower end of 
a loosely jointed double ended vertical catch lever set on a fixed stud in the 
framing. This vertical lever has a hook on its upper end capable of gearing 
with the stepped or notched end of the great lever. The lower end of this 
lever has a blade spring attached to it, and a lateral stud upon the link rod 
of the barrel works in between this spring and the lever. When the link 
rod is pushed back, it causes the hook at the upper end of the lever 
to remain out of gear with the stepped end of the great lever, 
and when the link rod is drawn forward the stud presses against the 
spring and puts the hook in gear. Tue same differential cam which 
works the long lever arm of the primary mover of the barrel 
has also a cam shoulder upon it for operating against the hooked upper 
end of a double-ended vertical catch-lever set on a fixed stud in the 
framing, the lower end of this lever having a hook capable of gearing with 
notches or steps in the back end of a lever fast to the bottom double lever, 
which is directly connected to the vertical rod of the drop box. his latter 
catch arrangement locks and unlocks the drop-box action at every revolu- 
tion of the tappet shaft. The other catch arrangement, actuated directly 
from the link rod of the barrel, is the actual holder of the drop box, the 
constantly acting catch serving merely as an auxiliary to this catch to hold 
the drop box from descending too soon. Any number of rows of holes and 
studs may be used in the barrel, and such rows of holes and studs may also 
be disposed helically or spirally along the barrel, on the principle delineated 
in the specification of the invention of ‘‘ Improvements in looms for weav- 
ing,” for which the inventors obtained a grant of British Letters Patent on 
or about the 18th of June, 1856, the object being still further to extend the 
range of action of the barrel in combination with the reversing action before 
referred to. And further than this, the barrel may be fitted up with holes 


placed in a closed vessel for about an hour. The 
The curl is thus permanently 


























and studs to actuate a twilling, cording, or other movement, as well as a 
variable taking-up motion, which is often necessary in securing a wide 
range of figuring effect in looms. In plain looms, when it is not intended 
to use pattern barrels as before described, a small barrel, on a principle 








the fabric round a perforated cylinder into which steam is admitted, the 


| barrel, disc, or other pattern-working detail, being always resorted to for the 


generally similar to the barrel already described, is fitted up in the centre, | 
or at any other convenient part of the loom, being operated upon by a stud 
on the tappet shaft. In this arrangement the studs on the barrel operate 
upon pendant hooked lecking catches, which lock and release the heddles 
as required, to enable the shuttle to throw two or more shots of weft into | 
one shed, and thus produce the cording action. Instead of using perforated | 
or studded barrels, as before referred to, dises or other shaped details may 
be adopted for carrying the operating studs, the reversing action of the 





purpose of securing a superior range of action. In still further extending 
the range of action of the barrel, disc, or other pattern-working detail, the 
levers on which the studs operate may be fitted with laterally adjustable 
projections, so that the sphere of action may be changed from one line or 
row of the studs to another at pleasure, provision being made for doing this 
automatically or otherwise, In this way the projection on any lever may 
be set so as to cause that lever to be operated upon by any desired line or 
row of the studs at pleasure. This shift of the lever projections may be 
accomplished by means of inclined studs on the barrel or otherwise P 


Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 


2652. E. H. Bentaun, Heybridge, Essex, “‘ Turnip cutters.”—Dated 22nd 
November, 1858 

This invention relates to a method of discharging the dirt and the chips 
made in turnip cutters in such a manner that they may be collected sepa- 
rately from the other and clean portions of the cut rvot or turnip. The 
invention applies chiefly to the gardener or barrel turnip cutter, and consists 
in providing it with an additional spout or discharge to receive and convey 
away those portions of the root that does not pass through the knives and 
find their way into the barrel, but lie outside the barrel until they are 
discharged. By this means the chips and dirt are effectually prevented 
from mixing with the portions which fall as they are cut within the barrel, 
and are thence discharged either at one or both ends of the barrel thereof. 














Cass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, Sc. 
2669. J. S. Nips, Aston, Warwick, ** Lighting, heating, and ventilating.”"— 
—Dated 24th November, 1858. 

This invention relates, in the First place, to a new and improved mode of | 
admitting or conducting air to the flame of oil or spirit lamps, by means of 
perforated plates or screens, wholly or in part inclined from the perpen- 
dicular, and in connection with other perforated plates or screens, whereby 





the atmospheric air is broken up into small streams, and its force upon the 
flame considerably checked, at the same time preventing the atmospheric 
air from coming in immediate contact with the wick of the lamp whilst 
burning. It relates, Secondly, to an improved ventilating top, applicable 
to ship, railway, and other lamps or lanterns, and gas stoves, by which the 
forcible ingress of atmospheric air is checked, at the same time allowing a 
free egress to the vitiated air and other products of combustion. This venti- 
lating top is composed of a metallic cylinder, near the top of which is fixed, 
on the inside, and in a horizontal position, a plate of metal, wholly or in part 
perforated, and so constructed as to allow the ascending air to pass freely ; at 
the same time preventing adownward current towards the light. Exterior to 
this metal cylinder, and near the top, is permanently or temporarily fixed, a 
metallic plate or screen, wholly or in part perforated, and wholly or in part 
inclined from the perpendicular, and surmounted by a metalic plate or 
dome, in which no perforations are made, The Third head of the invention 
relates to the construction of the domes or tops of gas stoves similar to the 
foregoing plans. The system of ventilation before described is also appli- 
cable to all kinds of lamps and lanterns, as well as to apartments and build- 
ings, roofs of omnibuses, and carriages both for common roads and railways. 
In the arrangements for lighting and heating there is also employed a 
pecaliar kind or arrangement of reflector, having a number of perpendicular 
parallel plane surfaces for reflecting light and heat, 








Cass 6.—FIRE-ARMS. 

Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 

or for Defences, Gun Carriages, Se. 

2631. R. Warkry, Chatham, “ Loading cannon at the breech.”"—Dated 20th 
November, 1858. 

According to this invention the cannon is cast solid and bered from 
muzzle to breech through the cascable midway between the cascable and 
trunnions, a conical cylindrical plug or tumbler which is fastened to the 
left side of the gun by means of a steel plate, through which and the whole 
breech of the gun this tumbler revolves, having a quarter turn by means of 
a lever, and the shoulder and screw inside prevents its moving to either side. 
It has an axle protruding through the steel plate to which the lever is 
affixed ; the quarter turn will either bring up the hollow side of the tumbler, 
which then forms and has all the resisting powers of a breech, or leaves the 
gun entirely open. The charge is introduced by the hand, and then placed 
beyond the tumbler by means of a flanged ramrod ; this completed, the 
lever in the act of shutting the breech has also the power of cutting the 
cartridge end by means of the fumbler, and introduces the powder to the 
nipple, which is placed above the breech on the right hand side. The screw 
in the steel plate has the effect of casing the revolution of the tumbler, as 
in the opening of the gun it brings the tumbler slightly out of its bedding 
from right to left, which in shutting the tumbler it wholly recovers, thereby 
ensuring the tightness of the tumbler or breech during explosion, An ois 
hole is introduced at the left rear corner of the breech from the surface, for 
the purpose of oiling the tumbler on the bottom side, and which prevents 
friction and assists in loading. The whole breech of the gun from the 
trunnions is square shouldered outside. The bore from cascable to the 
length of the charge in front of the tumbler is a shade larger than the bore . 
of the fore reach of the gun to admit the charge easily. It must be wnder- 
stood that the tumbler has been placed through the breech solidly, and is 
hollowed on the one side through the boring of the gun, leaving a portion 
of the tumbler of sufficient strength to resist the explosion of the charge.— 
Not proceeded with. 

2633. C. F. Vassenor, Essex street, Strand, “ Firearms and ordnance, and 
projectiles to be used therewith."—A communication. — Dated 20th No 
vember, 1858, 

This improved method of constructing cannon offers security against 
bursting when under the strongest service charges. This method consists 
in, First, a base of cast-iron, steel, or wrought-iron; Secondly, a case of 
metal composition cast round the base; Thirdly, two or more layers of 
bands or loops of wrought-iron enclosing the above united metals, This 
forms a body for the gun containing the calibre and breech as now formed 
of cast-iron, steel, or wrought-iron enclosed in a composition of metals con- 
sisting of ninety parts of copper, nine parts tin, and one part lead, cast 
round the base, extending to near the breech and muzzle, forming the body 
a little more than half the thickness of the diameter of the bore. The two 
metals are of nearly equal thickness where they surround the bore. Upon 
this body the patentee places rings or hoops of wrought-iron in one, two, 
or more layers. All the hoops are so formed that they have a male and 
female screw, and screw one into the other, so as to form a perfect cylinder. 
In addition to this the first hoop at the breech is formed with a screw cut 
into the body or base, the first of each layer or hoops in the same way, as 
well as the muzzle, These hoops are made a little, say, one thousandth part 
of their diameter, less upon their inside than the parts they enck ‘they 
are then expanded by heat, and being turned in to their places suffered to 
cool, when they shrink and compress the body of the gun, and afterwards 
each successive layer compresses in like manner all that it encloses, This 
compression must be made such that when the gun is subjected to the 
greatest force the body of the gun and the several layers of rings will be 
distended up to the fracturing point at the same time, and thus all receive 
a portion of the strain up to its bearing capacity. Every portion of the gun 
before being put together is sufficiently small to be perfectly manageable in 
preparing it, so as not to be injured in casting or forging either by over- 
heating or by undue proportionate cooling of the cast metal; or by any 
important loss from oxidation or basaltic crystallisation. Thus cach can be 
prepared and fitted without the slightest deterioration of material, each 
part being of a size to subject it to a strict inspection of its quality, fitness, 
and proportion. The base receives the metal composition, which is of 
greater tenacity and softness than cast-iron, or any other species of iron, 
and which is held firmly in its position by the iron base within and the 
wrought-iron hoops without, and from this position, and from its tenacity 
and softness, resists the concussion and force given to it through the walls 
of the iron base, and does not communicate fracturing force to the exterior 
to the same extent as harder metals. The tissue or threads of the wrought- 
iron bands pass transversely round and round the body of the gun, stretched 
by the cooling of the bands to a near approach to their greatest power of 
resistance, concentrating their force upon the body of the gun, thereby 
guardir yainst the reasonable possibility of fracture. In cast-iron or 
wrought-iron guns increased strength is not always in proportion to 
increased thickness of metal beyond a certain limited extent, as in great 
thickness of metal the calibre can be forced to give beyond its bearing 
capacity without the outside participating in the strain. Fissures com- 
mencing in the calibre have a tendency to split through the walls of the gun 
upon successive firing nearly in a direct line. The patentee overcomes this 
difficulty by the formation of a gun of successive  eeagreny layers, so com- 
bined that their force concentrates upon the calibre, each contributing to 
its utmost macity to the strength of the ibre, rendering the splitting 
through the walls of the gun an impossibility, at the same time rendering 
it possible to increase the strength in proportion to the increased thickness 
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| of the walls of all sorts and sizes of cannons, 


2664. Sir C. Suaw, “‘ Shields or mantlets.”"—Dated 24th November, 1858. 

This invention consists in constructing mantlets or shields of alternate 
layers of wire netting or gauze, or metal cloth, or metal rods, or bars, 
worked and tied together, and hair, leather, cotton waste, tow, or other 
fibrous material. When for the protection of ships, the patentee arranges 
the metal bars or other materials of which the shield is formed in such 
manner that when not required for the purpose of defence they may be 
readily removed aud stowed on board,—WNot procecded with, 

2668. C. Pererson, Isle of Wight, ** Manufacture of paper cartridges, and 
paper applicable Jor water-proof purposes,” — Dated 2Ath November, 1858, 

The inventor introduces a solution of soap into paper pulp, and mixes it 
intimately therewith, after which he introduces alum in solution, which 
combines with and decomposes the soap, and forms an insoluble substance 
which extends throughout the body of the paper, or cartridge cases when 
made, and renders them water-proof. 








CLass 7.—FURNITURE AND CLOTHING. 


Including Coolsing Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


2503. J. Fenix, Grenelle, near Paris, ‘‘ Castors.” —Dated th November, 1858, 
To the leg of the piece of furniture an inverted cup is. according to the 
invention, fixed, and receives a ball or globe of wood or other material, 
which projects below the edge of the cup, and rests directly on the floor or 
surface on which the piece of furniture stands. The ball or globe does not 
rest on the bottom of the cup, but upon a number of smaller balls so 
arranged as to be free to move in a horizontal direction. For this purpose, 
at the bottom of the cup, and within it, there is fixed a short stem from 
which a dise is suspended at such a distance below the bottom of the cup as 
just to allow space for the smaller balls to pass between the two. The 
under side of the disc is hollowed to correspond with the surface of the ball 
or globe, so that all the smaller balls between the disc and the globe may 
bear both on the one and the other. All round the edge of the disc is a 
passage of sufficient size to allow the balls between the dise and the globe 
to pass from time to time to the space above the disc, and to be replaced 
by others descending from this space. 
2541. D. Turner, Whitechapel, ‘* Wood soles for clogs, boots, and shoes.”— 
Dated 1th November, 1858. 

This invention consists in cutting each block or piece of wood into two 
pieces, in such manner as to leave a projection on the underside of each 
— to form a heel, and then to bend the part of each piece beyond the heel 
by suitable dies, plates, or instruments. In this manner the requisite 
hollow in the middle and the rising of the fore part or toe is obtained by 
the act of bending, in place of by cutting away the wood, so as to divide the 
grain of that wood. The wood before being subjected to pressure is 
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steamed, and is held under pressure till it is set to the shape desired. The 

wood is then finished at the edges and other parts by cutting, as heretofore. 

—Not proceeded with. 

2545. J. WapswortH, Salford, “‘ Construction of moveable or adjustable heels 
Jor boots and shoes, and of spurs adapted thereto, and to be used therewith.” 
—Dated ith November, 1858. 

The patentee claims, Firstly, as relates to the moveable heeis of boots 
and shoes, a method of uniting or joining the moveable to the fixed part 
of the heels by means of rings and discs with interlocking flanges ; and, 
Secondly, as relates to spurs, a method of constructing the said spurs and 
attaching the same to the moveable heels by means of hoops forming parts 
of the said spurs, and adapted to encircle the rings of the moveable heels. 


2559. 8. St. C. Massia, Welbeck-street, ‘Guard for candles and wax-lights.’ 
—Dated 13th November, 1858. 
The improved guard is made generally of tin, and must be of the same 
circumference as the light or candle to which it is to be adapted. The 
bottom part of the guard has the form of a saucer, which must vary in size 
according to the circumference of the candle for which it is to be used. The 
middle part of the saucer has a hole in it, in which rises a tube or chimney, 
through which the wick passes. The tube and saucer are pressed out of one 
piece of metal. There are other parts which cannot be described without 
reference to the drawings.— Not proceeded with. 


’ 






2572. A. J. Parent, Paris, ‘‘ Manufacture of buttons, and apparatus em- 
ployed therein.” —Dated 16th November, 1858. 

In this invention, continuous bands or strips of metal are first formed of a 
suitable width by turning over the end of each strip into the form of a hook 
and engaging the hook in the end of the next strip in it, and then flattening 
the ends down. The continuous band being thus formed, it is taken 
to a cutting and stamping machine, in which the patentee uses 
hollow concentric punches, which are driven from eccentrics upon a 
shaft in such manner as at each stroke to cut a disc from the continuous 
band, depress the centre or body thereof into a matrix, and leave a raised 
edge or rim all round. By means of an eccentric upon the shaft 
already named one end of a lever is depressed, whereby a connecting 
rod is made to move a ratchet, whieh, entering into a ratchet-wheel con- 
nected with feed-rollers through which the continuous band is passed, 
regulates the feed of the band in accordance with the stroke imparted to the 
punches, The same feed-rollers may be used for different sized buttons by 
giving more or less advance to the ratchet-whecl. The opposite end of the 
lever, which is made to impart motion to the ratchet, is fitted with a spring 
in order to raise that end of the lever depressed by the eccentric. The 
cupped dises produced have placed in them first a dise of card, linen, cotton, 
or other fabric, and then a dise of metal, which is of such size as just to fit 
in them. Thus prepared, the partially-formed button is placed in recesses 
formed in an endless bolt of gutta-percha or other like suitable material, and 
brought under, first, a punch, which sets and fixes the blanks in moveable- 
shaped rings held in a revolving platform supported under the endless belt. 
While in these cups the blanks are brought between punches and mortices, 
whereby the three surfaces are compressed, dished, and perforated with the 
required number of holes, and are then finally shaped between another 
punch and matrix, after which the buttons are pushed up into a cylinder, 
from which they fall into any receptacle provided for them. Pins for clear- 
ing out the holes in the buttons may be fixed in their cylinders. The punches 
and matrices are fitted with springs, and are otherwise constructed to perform 
efficiently. The whole of the motions in this second machine are derived 
from eccentrics on a shaft to which rotary motion is communicated. 











Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Pamt, Paper, Manures, Sc. 

2622. W. CLARK, Chancery-lane, “ Purifying natural phosphates of lime.”— 

A communication.— Dated 1th November, 1858. 

This invention relates to a former patent, dated 25th September, 1858. 
For the purpose of quickening the decomposition of the carbonate of lime, 
instead of utilising the action only of but one chemical affinity, two chemical 
affinities are developed according to the present invention, which act in the 
same manner for producing a similar decomposition of carbonate of lime. 
For this purpose, instead of using hydrochloric acid, a salt is made use of, 
having at its base hydrochloric or other acid, A certain quantity of phos- 
phates of lime, in pieces or nodules, is taken, for the purpose of determining 
the egy tera of, firstly, the silica ; secondly, the carbonate of lime ; and 
thirdly, the phosphate of lime required to be obtained. These nodules, after 
being pulverised, are treated with the quantity of hydrochlorate of ammonia 
necessary for completely ciiminating the carbonate of lime ; the mixture is 
then suitably heated in a furnace or other appropriate apparatus for that 
purpose. By this method a double decomposition results ; for, by reason of 
the double affinity, the carbonic acid of the carbonate of lime combines 
with the ammonia and forms volatile carbonate of ammonia, which dis- 
engages itself and is condensed, to be ultimately utilised in Wolf's apparatus. 
The chlorine of the hydrochloric acid also combines with the calcium of the 
lime and forms soluble chloride of calcium, which is then removed by the 
same washing that effects the separation of the silica; lastly, the hydrogen 
of the hydrochloric acid combines with the oxygen of the lime and forms 
water. 

2632. J. Wavswortu, Salford, “ Gas-burners, and apparatus Jor moderating 
or governing the flow and pressure of gas used for Ulumination, and street- 
lamps or lanterns for shielding flume from the action of the wind and 
rain.” — Dated 20th November, 1858. 

The First of these improvements has reference to gas-burning apparatus, 
and consists in the art or method of constructing such apparatus so that 
the current or stream of gas, before issuing from the burner, may have its 
velocity retarded and its pressure moderated by passing through a tortuous 
or winding passage. The Second of the improvements applicable to gas- 
burning apparatus consists in a method of retarding, obstructing, or mode- 
rating the velocity of the current of gas by means of a button or mushroom- 
shaped stud or deflector, supported only by its stalk or central stem, and 
not touching the internal surface of the pipe, tube, or cavity, which con- 
tains it. The Third improvement is one upon a certain part of a former 
invention of ‘* Improvements in the production and management of artificial 
light, and in apparatus applicable thereto,” for which her Majesty’s Letters 
Patent were granted to the patentee, bearing date the 28th December, 1857. 
This improvement consists in the use and application of the button or 
mushroom-shaped deflector, before described as the second improvement, in 
place of, and as a substitute for, a small disc or plate of metal placed trans- 
versely across, and dividing an expansion chamber used for rarefying and 
expanding the gas, and for raising the temperature thereof. 




















2649. F. A, TuerouLpe, Paris, “ Obtaining salts and products Srom the ashes 
of marine plants.” — Dated 22nd November, 1858 

For this purpose a concentrated solution is prepared from the ashes by 
causing successive quantities of water to pass through successive layers of 
ash, so that each quantity of water passes first through the layer of ash 
which is most nearly exhausted, afterwards in regular order through all the 
subsequent layers, passing at each step from a poorer to a richer layer, 
until lastly it passes through a layer of fresh ash. 

2659. A. V. Newton, Chancery-lane, London, “ Retorts for generating Uliuni- 
nating gas.”"—A comimunication.—Dated % t November, 18538. 

This invention relates to a novel construction of upright retort, which 
presents a very large internal heated surface, so arranged as to cause the 
fluid substance from which the gas is to be generated to be received on a 
portion of the surface of the retort that is but moderately heated, and to be 
conveyed gradually from the coolest to the hottest part of the retort, thereby 
preventing the distillation of the gas-making material into volatile oil, and 
preventing in a great degreeits carbonisation on the surface of the retort, For 
this purpose the retort is fitted with a helical or screw-like column, having 
a central tube in which are lateral openings between the threads of the 
column, A case or cover fits closely to and around the surfaces of these 
threads, and combines with the column to make a helical passage. The 
column is supported upon feet which rest on the bottom of the retort, and 
the case or cover has an opening or openings between it and the bottom of 
the retort. In the cover of the retort an opening is made and fitted with a 
lid, which is sealed or luted with fusible alloy, but which can be taken off to 
admit air to the retort, to burn out any residuary matters which may be 
deposited on the interior surfaces of the retort in the gas-making process, 
thereby obviating the necessity of removing the entire head or cover of the 
retort.—Not proceeded with, 

26 C, F. CALVERTand C, Lowr, Manchester, ‘* Size.”—Dated 25th November, 
S58. 

This invention consists in the application of caustic alkalies for the pur- 
pose of dissolving the gluten or proteine matter contained in flour and 
amylaceous substances employed in the manufacture of size, such gluten or 
proteine matter in its undissolved state being disadvantageous to the free 
working of the size. 
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2673. H. Eastwoop, Elland, near Halifax, “ Purifying gas."—Dated 25th 
November, 1858. 

This invention consists in passing or forcing gas throngh or in close contact 
with either common spirits of wine or vegetable or mineral naphtha, or a 
combination of these liquids. The inventor employs any suitable form or 
size of a covered vessel, which he partly fills with a liquid or liquids as 
above-named, adjusting the quantity by an overflow tap or plug. The gas 
enters the vessel by a pipe which projects into the interior at right angles 
with, and close to, the surface of the liquid, whereby the gas is forced into 
the hquid, producing ebullition thereof ; the pure gas, rising to the surface, 
passes out through another pipe, the orifice of which is also near the surface 
of the liquid.— Not proceeded with. 





Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 


2515. R. A. Brooman, Fleet street, London, “ Electric telegraphing.”—A com- 
munication.—Dated 9th November, 1858. 

The objects of this invention are twofold ; Firstly, the so arranging of the 
battery force that electric currents can be transmitted to any required 
distance, without limitation, by the action of counter currcnts when the 
circuit is broken ; and, Secondly, the causing of the transmitted currents to 
record a fac simile of the written or printed message. 

2580. S. Hoga, Nassau-street, W. P. Piacort, Argyll-street, and S. Bearp- 
MORE, Upper Berkeley-street West, ‘* Electric telegraphs.”—Dated 17th 
November, 1858. 

In the place of sending currents along the line wire, the patentees here 
send the currents by the earth, and use the line wire only for the return 
current, which system, for the purpose of distinction, they call the ‘* Globe 
telegraph.” Their manner of performing the invention is as follows :—They 
use the currents obtained by placing in the earth, or in a natural body of 
water, near each of the stations between which communication is to be 
made, three metals or substances, viz., zinc, iron, and platinum (or such 
other substances as stand in similar relation to each other), so that the first 
is positive to the second, whilst the second is positive to the third, and they 
use an insulated wire between the stations for the return current. These 
metals or substances are not connected with each other, but are connected 
each at pleasure with the telegraphic wire or wires; and by the alternate 
action of the zinc and platinum, or similar positive and negative substances, 
at one station with the iron or similar substance at the opposite station, 
they cause signals by means of currents of electricity. 

2584. J. H. Tuck, Westminster, “ Laying and securing telegraph cables.” — 
Dated 17th November, 1858. 

This invention consists, with reference to the laying and securing 
telegraphic cables, in the mode hereafter described, of forming a channel to 
receive the cable, and afterwards of securing it therein ; also in the use of 
the apparatus hereafter described for the purpose. And, with reference to 
carrying on other operations under water, it consists in the use of similar 
apparatus, modified as described, for the various purposes of excavating or 
cutting channels, forming foundations, and other similar works. The appa- 
ratus for cutting channels consists of a carriage on which is or are mounted 
an engine or engines intended to be driven by water or other liquids, or by 
air or other fluids, and a set or sets of rotary cutters driven by means of 
suitable gearing, the front bearing wheels of the carriage being also driven 
thereby in order to move it forward as the work proceeds. On the frame of 
the carriage is or are also mounted a set or sets of clearing tools following 
the cutters or excavating tools, capable of turning off the debris as left by 
the cutters. On the axle of the said clearing tools are also mounted bearing 
wheels, to which axle is jointed the hinder part of the carriage, in which is 
or are mounted a wheel or pair of wheels with broad flanges and a seg- 
mental guide, through which the cable is or may be passed, either 
from the surface of the water, or from a drum or other carrier under 
water, and laid in the channel as the carriage works forward. Also 
at the hinder end of the carriage is a platform, on which a diving- 
bell may be supported, or on which divers protected by the usual 
armour may work, The carriage may also be worked forward by the 
divers instead of by the engine if preferred, or from a vessel, or from the 
shore. The channel to receive the cable is intended to be formed with the 
lower part, in which the cable is to be deposited, smaller than the upper part 
thereof, and so as to be capable of supporting the covering of stones, or 
half-pipes, or other suitable material or form of covering ; or the stones or 
covering may be hollowed out for the purpose of safely resting over the 
cable. In some cases the cover may not be required, and particularly when 
pipes for other purposes are laid in the channel instead of telegraphic 
cables; or the cable may be contained within a pipe formed in two halves 
or parts suitably united. The carriage or apparatus above described may 
have combined with it various forms of rotary or vibratory cutters, which 
may be mounted so as to work either vertically or horizontally, according 
to the nature of the work required to be executed. This apparatus, or a 
modification thereof, may be combined with a derrick or other lifting 
apparatus, Instead of the above described carriage or apparatus may be 
used a heavy block, or a frame capable of carrying an air or water engine 
or engines, and guiding apparatus for boring or excavating tools, connected 
so as to be driven by the engine or engines under water, or they may be 
worked by an engine, or by manual power, from above. Also, instead of 
the above-described carriage or apparatus, may be used a diving-bell, which 
may be mounted on wheels if necessary, and with which is to be connected 
an engine or engines driven by water or other incompressible fluid. In 
cases wherein it is required to work under cover, the apparatus above 
described, or a modification thereof, may be contained within or under a 
diving-bell or vessel. Both the carriage or apparatus above described and 
the diving-bell are to be protected if required by guards of such form as to 
deflect the water from the apparatus, to which guards are connected anchors 
and moving apparatus of the ordinary description. 

2601. Sin C. T. Baiout, Harrow Wield, Middlesex, “‘ Improvements in in- 
sulators, and an improved mode of connecting insulators to posts and other 
supports.” —Dated 18th November, 1858. 

This invention consists in protecting insulators used to support overground 
wires by combining with the insulator a roof or cover, composed of papier- 
maché, wood, leather, iron, gutta-percha, or any mixture thereof, or any 
suitable material which will act as a shield to, and protector for, the insulator. 
By means of this cover or protector the degree of insulation afforded by the 
insulator is considerably augmented. Also in connecting the insulators to 
the posts, arms, or other supports, by means of a slightly elastic medium, by 
which the difficulties arising from the unyielding nature of the cement 
commonly used are obviated, 

2616. W. Hancock, Upper Chadwell-street, “ Electric telegraph wires and cables.” 
—Dated 19th November, 1858. 

This invention consists, Firstly, in the use as an insulating material, in the 
place of gutta-percha as ordinarily employed, of a compound composed of 
gutta-perch, or of india-rubber, or of any admixture of gutta-percha and 
india-rubber combined with one or more of the following substances, 
namely—Shellac, resin, Venice turpentine, or other similar non-conducting 
resinous or gum-resinous substances. Secondly, the invention consists in 
the preparation of the copper or other conducting wire by passing it through 
a cement composed of asphalte or bitumen (preferring, in certain cases, 
Trinidad bitumen) and Venice turpentine, either with or without the 
addition of sheliac, resin, or other similar non-conducting resinous or guim- 
resinous substance. Thirdly, the invention consists in the preparation of 
insulated wire about to be used in the manufacture of a cable, by passing it 
through «cement as before described, immediately prior to the laying upon 
it of the strands or tapes of the rope or cable or covering. 








. H. Jounson, Lincoln’s-inn-fields, “ Electric telegraph cables or con- 
ductors." —A communication.—Dated 19th November, 1858. 

This invention consists in covering and protecting electric telegraph con- 
ductors or cables composed of copper or other metal by means of plaited, 
braided, or interwoven strands TF hemp, flax, or other fibrous material, 
instead of the modes hitherto practised of overlaying such conductors with 
strands of reeled, twisted, or spirally laid wires or other material. 

2670. See Class 1. 
2714. C. Hancock, West-street, Smithfield, “* Insulation and manufacture of 
electric telegraph wires and cables,” —Dated 29th November, 1858, ; 

The patentee takes two strips of sheet india-rubber of the required width 
and thickness, and having coated the inner surfaces of them with solution 
of india-rubber he lays between them longitudinally the copper or other 
conducting wire or wires, and then presses the solutioned surfaces closely 
together, either by the use of grooved rollers or otherwise, in order 
thoroughly to enclose or insulate the conducting wire or wires within the 
india-rubber. Or, instead of two strips he uses a single strip of a greater 
and of sufficient width to enciose the conducting wire or wires, and having 
solutioned the same he presses and closes the same together longitudinally 
upon and around the conducting wire or wires, in the manner hereinbefore 
described. Secondly, he encloses or insulates telegraph wire by laying upon 
it, either spirally or longitudinally, one or more strips, strands, or coverings 
of cloth, calico, or other suitable fabric, rendered water-proof and air-proof 
by the means usually adopted, When spiral strips are used he finds it better 
to wind the strips of each successive coating in a contrary direction to the 
strips of the previous coating. Thirdly, he takes one or more insulated 
wire or wires (whether insulated according to this invention or otherwise), 
and further and more effectually insulates the same by covering and manu- 
facturing it or them into a cord or cable, according to either of the plans 
hereinbefore described. It is desirable that in the last or outer covering a 
stouter and stronger fabric, and a thicker coating or covering of india-rubber, 
should be used, 





Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2401. G. M, Casentini, and J. O. Barnarp, Lambeth, ‘* Composition to be 
used in the manufacture of articles composed of or made with plaster of 
Paris and other similar substances.” —Dated 28th October, 1858. 

The patentees panes this composition as follows :—They pour into an 
iron or other suitable vessel a sufficient quantity of water for the purpose 
hereinafter mentioned, and add to it a certain quantity of cream of tartar, 
They then boil the said mixture, and throw into it by degrees while boiling 
borax of commerce, either ground or unground, in the proportion of 1 1b. 
of borax for each } of an oz. of cream of tartar, and continue the boiling 
until the amount of liquid in the said vessel is sufficient to form with the 
said borax a thickish paste. The mixture should be stirred while boiling. 
Or the said paste may be prepared without boiling, in which case the borax 








must be ground very fine, and left to steep for a considerable time in a 
solution of cream of tartar and water, the proportion of the said ingredients 
being those before specified. Having obtained the paste, by either of the 
modes of proceedin, fore mentioned, they place the same in a rolling mill 
or mortar, and roll or pound the same into a state of uniform consistency 
and great fineness. The rolled or pounded paste thus obtained, which js 
called ‘‘ hydroboron,” will be found in many respects the most convenient 
form in which the said composition can be kept until required for use. It 
may, however, be kept in solution with any amount of water if it be desired 
to retain it in that condition until required for use. The composition when 
required for use is dissolved in, or mixed with, plain cold water. The 
quantity of the composition to be dissolved or mixed with water depends 
upon the length of time during which it is desired to retard the setting or 
hardening of the substances operated upon. 

2402. P. G. Garpiner, New York, ‘‘ Apparatus for cooling and preserving an 
equable low temperature in the oil or composition, or other uid mixture, 
used for the purposes of tempering, annealing, or hardening steel.”—Dated 
28th October, 1858. 

The apparatus consists principally of two large iron cylindrical tanks of 
the same dimensions, and placed side by side at a short distance from each 
other upon a platform, and in a suitable framing of timber. The two tanks 
are connected by a tube or pipe near the bottom, and of sufficient size to 
allow the fluid to run freely from one vessel into the other. Within each of 
these tanks is placed a worm or coil of metal pipe, through which water is 
made to circulate, for the purpose of keeping the oil cool. A sufficient 
space is left at the centre,of the coils in the tanks for a well, in which the 
springs or metal may be plunged and withdrawn without interfering with 
the coils. These tanks have moveable covers, which are perforated with 
small holes, and the cover of one of them, which is the immersion tank, has 
a circular opening at the centre large enough to admit the springs or pieces 
of steel with facility. The small holes in the cover act as strainers for the 
oil from the springs or pieces of steel placed upon them. Over and upon 
the central part of the other tank there is a metallic cylindrical chamber, 
within which is placed a central tube and a series of horizontal perforated 
discs. In connection with this chamber is a pumping apparatus, whereby 
the heated oil is drawn from the immersion tank through a suitable pipe, 
and delivered on to the perforated discs of the upper chamber, from which 
it descends in a shower, and is cooled by currents of air. The cooled oil 
runs through the perforated cover of the tank below into the said tank, and 
from thence into the immersion tank. A perfect circulation of the oil is 
therefore kept up. The manner of operating with the improved apparatus 
is as follows :—The workman stands upon the cover of the immersion tank, 
and as the heated springs or pieces of steel are brought from the heating 
oven he plunges them into the bath, and withdraws them, placing them 
upon the cover, where the oil drains from them and falls back into the 
reservoir. By this apparatus and manner of operating it a very large 
number of springs or pieces of steel may be immersed in the bath through- 
out the day without the bath becoming unduly heated, and without sus- 
pension of the work.—Not proceeded with. 

2409. W. Munro, Bartholomew, “ Capsules and other metallic articles.” —Dated 
28th October, 1858. 

In carrying out this invention the patentee first prepares a sulphate of tin 
(the quantities of the other materials being varied in proportion to the quan- 
tity of tin used), by placing 1 Ib. of tin, cut into thin strips, in a bottle con- 
taining two quarts of water ; to this he adds 3 lb. of muriatic acid, and keeps 
the mixture in a warm place for twenty-four hours. He then filters the 
same into a vessel capable of holding five gallons. Dutch filtering paper 
will be found a suitable filter for this purpose. When the solution of tin is 
filtered, he adds to it as much soft water as will make, when mixed, three 
gallons of the solution. He then dissolves 28 oz, of common soda in two 
gallons of warm water, and pours it gently into the tin solution, when a 
white carbonate of tin will be precipitated. He then empties the vessel, 
and washes the carbonate of tin in water, and filters it through cotton, so 
that it becomes a thick paste, which he returns to the vessel previously used 
and emptied, and by mixing with it three gallons of water he brings the 
olution of tin into a fine cream-like condition. He then takes 2 Ib. of sul- 
phuric acid diluted in two gallons of water, and stirs the same gently into 
the previously prepared solution of tin, and thus a sulphate of tin will be 
produced. Having obtained the sulphate of tin, he then places so much as 
may be required of it in a trough of wood or stone of a galvanic battery. 
He then takes pieces of the same size of tin and of lead, well cleaned on the 
surface, and places them in the trough face to face—the tin to be on the 
copper wire and the lead on the zinc wire of the galvanic battery, by which 
means, and by the action of the galvanic battery, using to create the force 
one part of sulphuric acid to fourteen of water, the lead will become coated 
with tin to any thickness required, and the combined metal may then be 
rolled down to a suitable thinness by ordinary flatting rollers or other 
suitable means. The sheets so produced may then be made into capsules or 
other articles. 

2412. P. Brunon, Paris, *‘ Cocks.” —Dated 28th October, 1858. 

This invention relates to an improved mode of manufacturing cocks of 
glass, crystal, china, or other similar siliceous materials, and consists in 
running or casting the said materials in the melted state in similar moulds 
of metal or other suitable material, so as to form in one casting the entire 
barrel or body of the cock, provided with the passage for the fluid, andin the 
same manner the plug provided with its perforations to fit in its respective 
barrel, by which method but very little grinding is required for making the 
plug fit exactly to the barrel of the cock. 

2413. W. KirnaGE, Bermondsey New-road, *‘ Elastic combination of materials 
impervious to atmospheric influences as a substitute for hard woods, metal, 
leather, ov felting, and for other purposes.” —Dated 29th October, 1858. 

The materials constituting the improved compound are india-rubber 
gutta-percha, tar, and sulphur, with certain other ingredients according to 
the purposes for which the compound is required. 





Docks At Fatmoutru.—The first meeting of the shareholders of 
the new Falmouth Docks Company is called for the 16th inst. It is 
expected that the docks will be commenced within a short time. 

New MEpIrerraANEAN Mart Contract.—A contract has been 
concluded between the Home Government and the Peninsular and 
Oriental Company for the conveyance of a fortnightly mail between 
Malta and Corfu, calling at Argostoll in Cephalonia. The service is 
to be commenced with the mail leaving Southampton on the 4th 
and London on the 10th of June. The Peninsular and Oriental 
steamer Valetta will run on this line until another of the company’s 
steamers is got ready for the service. 

Enormous Rartway Receipts. — The receipts of the Paris, 
Lyons, and Mediteranean line, since the commencement of the war, 
have been nearly £100,000 a-week; being, for the week ending 20th 
May, £98,770. The Lombardo-Venetian and South Austrian line 
earned in the same time £55,665, Comparing these receipts with 
those of our great line, the London and North-Western, and which 
have reached their maximum at about £66,000 a-week, the great 
extent of the traflic of the above lines can be best understood. 

AFRICAN STEAM NAVIGATION Company.—The report of the African 
Steamship Company, issued preparatory to their meeting on the 8th 
of June, states that the results of the half-year ending the 30th of 
April have been satisfactory, although the homeward freights of oil 
have been less than was anticipated. The mail contract with the 
Government has been punctually fulfilled. There has been perfect 
freedom from casualties. The amount available for dividend is 
£5,904, and a distribution at the rate of 7 per cent. per annum, free 
of income-tax, is recommended. A balance of £988 will then 
remain, the directors not deeming it prudent to disburse the whole, 
“looking to the effect the Continental war and the demand for seamen 
for the royal navy are likely to have upon the future expenditure of 
the company.” 

Tue European AnD AMERICAN STEAM VeEssELS.—The purchase 
money agreed to be given for these eight screw steamships is stated 
to be £220,000. The purchaser is Mr. Thomas Howard, of Man- 
chester, who has bought the vessels on speculation. The Argo is 
already chartered by Mr. Lever for the line between Galway and 
New York. The Mining Journal thus alludes to the sale of the 
ships:—‘* We do not know what may be the intention of the pur- 
chasers ; but here is a fleet of powerful screw steamers, all new, and 
adapted for vessels of war or transport, as we may fairly presume, 
in the market. They may be bought by France, Russia, or Spain, 
or, indeed, by any European power. The British Government 
would do well to weigh this fact before allowing such a possible 
event to take place. Ere long we may be in need of this little fleet 
ourselves; but, instead of being enabled to avail ourselves of our 
boasted mercantile shipping resources, they may be turned against 
us. These vessels represent 20,000 tons of shipping. They are 
screw steamers, strongly built, and adapted for the Armstrong gun 
without even being strengthened. They cost nearly £1,000,000 in 
building, and were intended for the Australian trade. They would 
constitute a formidable addition to the French navy; and we view 
their loss to this country, even in time of peace, with feelings 
of regret, as we should do in the present crisis with serious appre- 
hension. We trust that the Admiralty will take this matter into 
consideration.” 
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Tue iron trade of South Staffordshire is in a condition, which, “ all 
things considered,” is highly satisfactory. The somewhat improved 
tone of which we had occasion to speak in our last is now more 
perceptible. There was no diiliculty in discovering this on "Chat 
in Wolverhampton on Wednesday. Malleable iron tirms of standir 
continued to report the receipt of orders suflicient to keep the greater 
portion of their works in full operation. The demand is to meet the 
necessities of the home market chiefly, and for best brands. At the 
same time the United States are purchasers by every mail; and the 
last arrived steamer was no exception to the rule. Of course there 
is nothing doing with the greater part of the Continent of Europe; 
and the general orders for India are slackening. ‘The existing state 
of things shows, therefore, how very large a quantity of iron is con- 
sumed in Great Britain and (of English manufacture) on the other 
side of the Atlantic. ‘The home demand has been accounted for as 
tollows:—“ This has arisen in a great measure from the general 
demand for iron, which has greatly increased of late years owing 
to its adaptability for marine purposes in the construction of shipping, 
as well as in the formation and extension of railroads, the wear and 
tear of which are very great, between 20,000 and 30,000 tons of iron 
being required for railway purposes to be replaced annually. 
Upwards of eighty millions of tram miles are run yearly, and the 
working stock is composed of upwards of 5,000 engines and 150,000 
carriages of various kinds. There are at the present moment 
upwards of 200 different ironworks in the kingdom, with an aggre- 
gate capital approaching £5,000,000, and if we take the production 
of pig iron during the last twelve months at 3,500,000 tons at 
£3 per ton it makes the annual value £10,500,000. Such is the 
result of the improvement and energy of the trade when compared 
with what it was in former times, and there is little doubt if peace 
should be restored that in the course of a few years the manufacture 
of iron would be greatly augmented. 

Some very acceptable orders for railway iron for home and colo- 
nial, especially Indian lines, seem about to be given out, if we may 
judge from the inquiries that are being made. Although it is not 
expected that many of such orders will come into South Statlord- 
shire, yet the information that they are about to be given out is 
welcomed here, because wherever they go their acceptance will 
lessen the quantity of iron which would otherwise be in the market 
to compete with the product of this district. The makers of inferior 
descriptions of iron remain without many orders on their books, 
either on home or United States account, notwithstanding that it 
is no secret that by some of these, prices that certain other makers 
would consider “ruinously low” would not be refused. The trade 
will continue to be intluenced for some time to come by the course 
which the Italian war may take. There is little doubt but a better 
feeling this week is traceable, in no small degree, to the success of 
the Allies; and in particular to their alleged crowning victory in 
the now historical battle of Magenta. If the victory in that tierce 
and protracted contest be not so decisive in favour of the French 
and Sardinian troops as it was at first announced, and if the “ Head 
Quarters” of the French army be not the citadel of the beautiful 
vapital of Lombardy, so much the worse, it is suggested, for the 
iron trade. The reasoning is that if the Allies are unmistakeably 
victorious, and follow up their past success with equal spirit and 
similar good fortune, Austria will the more speedily yield to 
the suggestions of those powers whose continued neutrality place 
them in a position to act as arbiters. In our opinion, however, 
that very desirable state of thing, a cessation of the clash of arms, is 
not yet; and that as General Hess and his Imperial master will 
hereafter give an account of themselves to Austria and the world 
somewhat different to that which they would seem to have been able 
hitherto to render, the “piping” times of peace, and consequent 
unrestricted commerce, are further distant than some ironmasters 
would gladly have them. The party strife in St. Stephen's is looked 
upon here with much interest, because of the result which it may 
have in retarding or promoting a more speedy advent of peace; for 
which, in common with all other mercantile classes, we are ardently 
longing. That period, it is a growing conviction throughout the 
iron trade, will be hastened by the most decided and repeated 
enunciations on every hand of the determination of Fngland to 
have nothing whatever to de with the strife, whilst that determina- 
tion should be expressed to the contending parties by a Government 
who must be acknowledged to have a broad and firm basis. In 
South Staffordshire the aspiration is widely reciprocated which fell 
from the gracefully prompted lips of her Majesty, on Tuesday—* I 
pray,” said the Queen, “that the result of your deliberations may 
tend to secure to the country the continuance of peace abroad and 
progressive improvement at home.” 

The pig iron trade is really unrelieved from the state in which it 
was at the date of our last. The supply is largely in excess of the 
demand. Still, a report, not without foundation, that some makers 
are to blow-out a number of furnaces, occasioned higher prices to be 
quoted in Birmingham (yesterday), and Wolverhampton on the day 
before. 

We give the following as we find it in a Wolverhampton paper :— 
Messrs. Thomas Butlin and Co., of Eastend Ironworks, Welling- 
borough, Northamptonshire, who, we are informed, have been 
manufacturing iron of the best quality from Northampton ore, lately 
engaged with some of the ironmasters of this district to test it with 
South Staffordshire, and show its quality and yield with any iron- 
stone of this neighbourhood. Having arranged with Mr. David 
Jones, a charge was made and run out of his works, at Herbert's 
Park Ironworks, Bilston, the result being most satisfactory ; the pig 
was of excellent quality, making best puddie bar equal to any of 
the best South Statfordshire. The Northampton ore has been in- 
troduced here for some time, but not with the expectation first 
formed of it, as much contained less than 20 per cent. of iron. 
Latterly more mives have been opened, with a better quality of 
stone, and the Wellingborough ore, according to the analysis of Mr. 
Wills, assayist, of Horsleytields Works, in this town (where speci- 
mens may be seen) gives for No. 1, 48-27, for No. 2, 47:3, both free 
from sulphur. The ore, calcined and powdered, we are informed, is 
highly magnetic, i. ¢., nearly the whole of it is taken up with the 
magnet. ‘This mineral is nearly allied to the bog ore, and is with- 
out sulphur. The stone is in blocks, combined with ochre, which is 
itself a peroxide of iron, and when the blocks of ore are picked from 
the strata, in which it lies, they are of the richest quality. If mixed 
with the ironstone of this district, in the proportion of 1-6th, it adds 
greatly, it is said, to the quality of the make. 

The coal trade is not dull, and prices are maintained. Should, 
however, the contemplated reduction in the make of pig-iron take 
place, there will be less doing at the pits. 

Respecting the general trades of Birmingham, Wolverhampton, 
and their districts, a decided improvement has been perceptible 
within the past week or ten days. Orders, which had been withheld 
by the country consumers pending the turn which continental affairs 
were likely to take, are now being distributed. Advices received from 
America are of a very encouraging character, and we have reason to 
believe there are at this moment a good many American orders in 
hand. The hardware trade of Wolverhampton, which has for some 
time past suffered probably more than any other branci:, is showing 
symptoms of activity, with every prospect of still further improve- 



































ment. The lock manufacturers report favourably of the general 
position of this important branch of our local manufactures ; and the 
tin-plate works are in full operation. The general tone is such as to 
inspire hopes of a continuance of the present satisfactory state of 
business. 

The boilermakers in the districts around Birmingham and Wolver- 
hampton are in tolerably good employment on Cornish boilers. 

At Willenhall the smallware trades are flat. 

The people of that singularly unattractive town, Bilston, beneath 
which some old colliers allege that they can walk from end to end 
and stop beneath any one of the principal buildings, are busied to an 
extent that would surprise those who do not know how great their 
love is for the really beautiful, in getting up another exhibition of 
works ef tine art and art curiosities. At the opening of the exhibition, 






Sir Robert Peel, and the borough and South Stattordshire members, | 


have promised to attend, if their Parliamentary duties should permit 
of their doing so. 

On Tuesday morning old David Cox, the contemporary of Turner 
and Girtin, and one of that small band of artists who have made the 
English school of water-colour painters the finest in the world, 
passed from amongst us, cheered by the presence of his son, possess- 
ing the love and veneration of hosts of friends, and occupying a 
foremost place in the grand galaxy of art of which England now 
boasts. After commencing life as a scene painter at the theatre of 
his native town (Birmingham) when the father of Mr. Macready, 
the great tragedian, was manager of that building, and rising by 
slow degrees to eminence and independence, that simple love of home 
which was one of the p 
to take up his residence in his native town, and many a pleasant 
hour he spent in his comfortable old cott: at Harborne. His 
remains will be interred at Harborne Church on Tuesday next, when 
the grave will close over a man not less distinguished by genius, than 
by the graces of simplicity, of private virtue, and of active bene- 
volence. 

The thirteenth annual meeting of the Staffordshire Potteries 
Waterworks was held in Hanley last week. The report stated that 
“the demand for water has gone on increasing, and with it an in- 
creased trespass on the portion belonging to the millowners; their 
claim, therefore, on the company has been heavy, amounting in all 
to about £1,000, In so large an area as the company has to pro- 
vide for, increased by so many large manufactories and other esta- 
blishments, with such variety of hill and dale to pass through, and 
mining operations constantly changing the surface, it may be con- 
ceived that the directors have a most difficult task to keep up the 
supply, particularly when it is considered that the demand is the 
greatest when the springs are the least productive. The protits of 
the year will allow a dividend at the rate of 6 per cent., free of 





























es of his childlike character, caused him | 


income-tax, leaving an amount in hand to balance the claims of the | 


millowners.” The engineer’s report, which was next read, stated 
that engines, reservoirs, and works, with one exception, were in a 
satisfactory condition, and added, “The extension of Longton 
works at the Meir is now being proceeded with, and I trust shortly 
to be able to report a greatly increased supply of water. I am also 
taking means to prevent the surface water from flowing into the 
springs during heavy rains, which has hitherto caused trouble and 
annoyance to our customers. When the works now in hand are com- 
pleted, 1 have no fear of there being an abundant supply of the purest 
water at all times for this vastly increasing neighbourhood.” Mr. 
Elliot, the engineer, stated that the company were now supplying 
water at the rate of twenty-two gallons per head throughout the 
whole district, except Longton, and that in a short time the ar- 
rangements being made to increase the supply at Longton would be 
completed. A resolution was unanimously passed, authorising the 
calling in of the remaining 1's. per share still due by the 2nd of 
August. It was resolved that all the drinking fountains which 
should be erected in the various towns should be supplied with 
water free of cost, 

The annual meeting of shareholders in the Burslem and Tunstall 
Gas Company was held, on Monday morning, at the oftices, Longport. 
The report and statement of accounts, which had been previously 
printed and circulated, were received and adopted by the meeting, 
and dividends declared at the rate of 8 per cent. upon the original 
stock, and 6 per cent. per annum upon the new shares. 

The inaugural ceremony of the Coalbrookdale Literary and Scien- 
tific Institute took place on Monday evening. The building, erected 
by the Coalbrookdale Company, is in the Tudor-Gothic or Early 
English decorative style, and is built with the company’s best blue 
and white or bufi-coloured brick. The structure is truly palatial 
in its proportions, and being upon the slope of a hill, shows itself to 
advantage. Its admirably-designed front presents three slightly 
projecting and pointed gables of great elegance, and a 
vorch. Upon the entablature are the words “ Literary and Scientitic 
fnstitution.” A pretty house is added at one end for the use of the 











librarian. 
front, and is approached by flights of steps leading to gravel walks, 
enclosing an ornamental grass plot of considerable dimensions. A 
palisading, with massive gates, encloses the above. The interior 


ntral | 


A terrace with balcony runs the whole length of the | 


consists of the hall, the library, reading-room, and room of art, | 


upon the ground floor. A massive flight of stairs from these leads 


to the lecture hall, a room of large and elegant proportions. There 
are also several ante-rooms. Upon the present occasion the large 


rooms were hung with paintings, kindly lent for the purpose. A 
large and fashionable company were present. After tea the chair 
was taken by H. Dickinson, Esq., president of the institution. He 


spoke in favour of education, and of the reciprocal relations of | 


masters and employers. 
gress of the institution. It now numbered 200 members, and pos- 
sessed a library of 3,000 volumes. 


Respecting the shoemakers’ strike at Stafford, we have to state | 
Nortuern Topics: 


that the “Strike Committee” having, in reply to an inquiry lately 
made by a manufacturer, expressed their readiness to meet the 
manufacturers, either by deputation or at a public meeting, the reso- 
lution of the committee was placed before the manufacturers at 
their last weekly meeting, when the latter returned a reply to the 
following effect :—“ That while they regretted the present state of 
the staple trade of the town, arising from the mistaken views with 
reference to the sewing machines, it must be fully understood that 
they should adhere to their original intention of making use of them 
in their business; that they would willingly meet a deputation to 
endeavour to promote a better state of feeling, but that any com- 
munication with their workmen must depend on their recognising 
the undoubted right of the employers to conduct their business in 
the way they considered best calculated to secure the permanent 
interests of the trade.” On the receipt of this reply the societies 
resolved on taking the bold and last step of what is technically 
called “blocking the town.” Resolutions empowering the executive 
to write to those men who had left the town to send for their wives 
within a fortnight, in order to relieve the funds; and offering any 
married man who will leave a legal shop three weeks’ support for 
his family, from the 1st inst., and tramping money for himself; and 
also tramping money to single men, were unanimously passed ; and 
all workmen were warned by circular that any man returning, though 
he may obtain work from a legal shop, would be considered guilty 
of “scabbing.” Immediately on the expiration of the allotted time 
(three weeks) the whole town will be “blocked”—that is, as many 
workpeople as possible will be induced to leave, and none allowed 
to come in their places. 

We regret to state that about half-past nine on Friday morning 
asad accident occurred at the ironworks of Mr. Walter Williams, 
Great Bridge. It appears that the men were at their labours, when 
in one of the departments the large iron fly-wheel in rapid revolu- 
tion suddenly broke. By this mischance, three men were injured ; 
one so seriously, by a portion of the wheel falling upon him, that he 
is not expected to survive through the night. ‘The works had been 
standing a fortnight for repairs, and started only on Wednesday 
night last. Mr. Williams and his manager examined this wheel on 
Thursday morning, in order to see if the pins and plates were good, 
and in order. This was the more particularly attended to because 
the wheel in question was an old wheel, cast in two parts, as was 
formerly the custom in manufacturing large revolving wheels sixty 


He also gave a history of the rise and pro- | 


| 


or seventy years ago. This wheel was thought to be a good one, in 
| fact, one of superior make, and in consequence of this received 
| it was not renewed when other parts of the machinery at 
Great Bridge Works were restored six years ago. As to the suf- 
ferers from this untoward accident, two of the men were able to 
walk home after its occurrence, and it is hoped they will speedily 
recover. The third man, however, who was at the “shears,” quite 
close to the revolving wheel, as before observed, is it is feared fatally 
hurt. Mr. Williams caused two medical men to be instantly sent 
for, and it was proposed to send the injureC man to the Birmingham 
Hospital, but the surgeons were of opinion that he was not in a fit- 
ting state to bear the journey, and he was at once taken to the 
Roway Inn, near at hand, and has every possible care taken of him. 
On Thursday last an accident occurred at Mr. 8. Hl. Blackwell's 
Russell Hall Furnaces, Dudley, which, but for the unusual coolness 
and presence of mind of the man in charge of the engine, would 
} 
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have resulted in the frightful mutilation and death of a man named 

Morris, employed at the works as a roller, Morris was engaged fol- 

lowing up a bar of iron in the rolls, when his arm by some means 
or other was caught, and as a natural consequence drawn into the 
| rolls, It was dreadfully crushed, and the whole of the body of the 
unfortunate man would have been speedily drawn through, if it had 
not been that the engineer, seeing the danger, stopped the revolution 
of the rolls, and Morris was saved. He has, however, been neces- 
sitated to have his arm amputated. 

About half-past twelve on Saturday last a fall of earth occurred 
in Mr. W. H. Sparrow's colliery at Peascroft, near Bilston, by which 
four men working in a gate-road were completely entombed. The 
| rest of their comrades escaped, and raised an alarm. A number of 
men set vigorously to work, and about one o’clock on Sunday morn- 
ing succeeded in extricating John Cleaton, residing in Bilston, who, 
however, survived but a short time. In a little while after they 
managed to open a communication with the other two, who had 
been at the farther end of the gate-road, and to pass food, drink, 
light, and tobacco to them; and about four o'clock on Sunday 
morning they also were got out uninjured. Up to Monday morn- 
ing the search was continued for the fourth, Jabez Hough, of Porto- 
bello, who was buried under the debris, and of whose safety no 
hopes are entertained, but without success, 

On Monday afternoon the body of the remaining sufferer by this 
accident, Jabez Hough, of Portobello, was reached. It was much 
; crushed. ‘The injuries sustained by the unfortunate man must have 
caused instantaneous death. The inquest on the body of John 
Clayton, the other sufferer by the accident, was held on Tuesday. 
Thomas Lloyd, miner, Bilston, deposed that he was down the pit 
when the accident occurred, ‘The deceased was engaged, along with 
Jabez Hough, in building a cog up to the “cracklers,” about the 
middle of the wall, and witness was “holing” about four yards off, 
when he heard a fall of coal. He ran tothe place and asked the men 
if they were safe, and they stated that they were under the coal. 
The coal dirt, which fell first, was about a yard thick, but afterwards 
another mass fell. Every effort was made to release the men, but 
the deceased was not got out until next day—about thirteen hours 
after the occurrence of the accident. Deceased was alive and 
conscious when taken out, but died in his own house shortly after- 
wards. Witness considered the place where the accident occurred as 
pretty safe working. ‘There was plenty of timber about. There had 
been a fall of coal on the Friday night also, From all that witness 
had seen he did not attach blame to any one.—Charlotte Clayton, 
the widow of the deceased, deposed that her husband was much 
crushed and injured by the chains which had been passed round him 
to draw him from beneath the rubbish.—Joseph Dovey, a loader, 
who was helping to build the cog, deposed that he considered the 
place properly timbered.—Joseph Langham, miner, one of the two 
men who were extricated uninjured, said that he was employed to 
| cleanse the airway. At the time witness was passing the hole, Job 
Hough called out, “ Hurry through that hole, lad, for it is na very 
| safe.” Witness replied, “* Mind what you are about after 1 am gone.” 
| 














Witness was in the windway at the time the accident occurred, and 
did not know that he was shut in until three o'clock, when he went to 
go for dinner. He was got out at four on the Sunday morning. At 
the time he passed the hole and was spoken to by the men, he ob- 
| served their work, and considered it was being properly done. He 
did not think that any one was to blame for the accident. The inquiry 
was adjourned at this stage, in order that the pit may be examined 
by the inspector of mines. 
About half past six on Saturday morning last, John Barton, a 
| packer or plate-layer, in the service of the Oxford, Worcester, and 
Wolverhampton Company, was killed in the tunnel near the station 
| by one of the Great Western goods trains. The deceased was 
returning, in company with his ganger, from the other end, whither 
| he had gone to fetch some tools. On their way along the up line 
| they heard an up train coming, and, excepting the deceased, they all 
got into the manholes that run along the whole length of the tunnel 
| between the two lines. The deceased either passed through one of 
the manholes on to the other line, or else slipped out of one of these. 
A down goods train, however, coming up at the moment, knocked 
the unfortunate man down, killing him on the spot, the wheels pass- 
ing over and severely lacerating his legs. His companions instantly 
procured assistance from the station, and had him removed. A sur- 
geon was sent for, who pronounced that death had resulted from a 
blow on the head. ‘The deceased, who was about thirty-seven years 
of age, has left a widow and two children. 


NOTES FROM THE NORTHERN AND EASTER) 
COUNTIES. 
(From our own Correspondent.) 


New Lighthouse at Blyth: The District Bank: The Wear 
Shipwrights: Monster Anvil Block: The Defences of the Tyne: Durham Cathe- 
dral Repairs—Laverroo.: Drinking Fountains: The Dock Board: Emigra- 
tion: Steamer for Brazil — Stamp-exp Works, Lixcorn — Duanam 
University: Non-Gremial Examination — Trape or Leeps — Corron 
CuLtTiIvaTION IN Arnica—l’ert Park, Braprorp—A Tracic Resuit or 
A SrrikE—SeRi0us ACCIDENT ON THE STOCKTON AND DARLINGTON RaInway 
—LAUNCH OF A STEEL-PLATE STEAMER—TRADE OF SHEFFIELD—A Cam- 
BRIDGESHIRE FARMER ON STEAM PLOUGHING—RatILWay l’RoGRESs IN EsseEx— 
Letrer Soxtinc ON BoaLp TRANSATLANTIC STEAMERS — MANCHESTER 
SreaM Borer AssociaTion—Batus aT MANCHESTER—SALFORD—CHELMS~ 
rorpD Water Suprpty—Rattway Exrension in NogroLkK—Patent Case: 
Macnee ¥V. Nimmo: New Trial Ordered, 


“Due Norrn,” the first stone has been laid of a new lighthouse on 
the east side of the river at Blyth.—The official liquidators of the 
Northumberland and Durham District Bank will in a few days an- 
nounce the payment of a second dividend.—The strike among the 
Wear shipwrights for an extra ls. per day continues, and a con- 
siderable number of the younger men are leaving for the Govern- 
ngpot dockyards.—A monster anvil-block, weighing 21} tons, recently 
c@t at the foundry of Messrs. Morrison and Co., Ouseburn, and 
intended to be used in the making of Sir Wm. Armstrong's cannon, 
has been removed to the Elswick Works. It took twenty six horses, 
supplied by Messrs. Carver and Co., to drag the block, and two 
hours were occupied in the task.— New batteries for the defence of 
the mouth of the Tyne have been commenced at ‘Tynemouth, under 
the direction of Colonel Robertson, of the Royal Engineers. Three 
guns will be placed at the east front of the Castle Yard, one in the 
corner, and two in the south front, and a large gun will be placed on 
the north side, commanding the Long Sands. ‘The guns will be 68- 
pounders, and, if possible, they will be Armstrong’s rifle cannon, 
Clifford’s Fort will also be immediately put into a state of defence. 
—The whole of the scaffolding required for the execution of the re- 
pairs of the central tower of Durham Cathedral has now been 
erected. The operation has been one of some difficulty and danger. 
The men engaged in erecting the scaffolding were for the most part 
ship-riggers, and performed a similar office in connection with the 
new bridge at Bishopwearmouth. A steam engine has been put up 
in the cathedral yard, by which the old and new materials will be 
conveyed from the tower to the ground, and vice versa. 





It is understood that the cost of the drinking fountains supplied 
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to Liverpool by Mr. C. P. Melly exceeds £2,000, As regards other 
Liverpool matters, it may be added that an improved sewing 
machine, and also a patent carpet sweeper—which is said to have 
the great advantage of performing its work without raising dust— 
have been on view in the grand jury room at St. George’s Hall.— 
The Mersey Dock Board have accepted the tender of Messrs. George 
Foster and Co., to supply two 5-ton cranes for the Huskisson Dock. 
The engineer, at the last weekly meeting, submitted plans for the 
to be constructed in connection with the Hus- 
the width of 





proposed steam dock 
kisson Dock; the Works Committee recommended that 
that dock as fixed by the plan, 250 ft., be adhered to. Mr. Maclver 
strongly objected to the width being less than 300 ft, and the subject 
was to be further discussed yesterd 1y.—No fewer than 9,200 emi- 
grants sailed from the Mersey last month. ‘This is an increase of 
200 as compared with th correspondit riod of 185". The bulk 
of the emigrant re Irish, and the current of the emigration sets 
strongly for the United States, from whence kind-hearted Paddy is 
sending for his friends and relations.—Yesterday week an iron 
paddle-steamer, about 149 ft. long . beam, and from 500 to 400 
tons measu “nt, was launched f he building-yard of Messrs. 
W. C. Miller and Sons, Sefion-street. She is owned by a private 
company, and is intended for passenger service on the coast of 
Brazil.— The Liverpool Dock Board have commenced laying down 
poles for carrying telegraph wires along the coast to Carnarvon. 

At Stamp-end Works, Lincoln (Mes yton and Shuttle- 
worth’s), a new and commodious suite of offices is in course of eree- 
tion, a high tower and clock being included in the buildings, which 
are estimated to cost between £2,000 and £5,000, Messrs, Clayton 
and Shuttleworth have lately shipped some of their icultural 
implements from Grimsby for Russia, which country, we believe, Mr. 
Shuttleworth visited a few weeks since. 





























The University of Durham is about to followsthe example of | 


holding a non-gremial middle-class 
s of fourteen and eighteen, 
junior and senior candi- 
divisions. Every candidate who 
any on By tions will receive a « licate, and 
nior candidates who pass in two divisions will, in addition to 
ceive the title of * Literate. 
hamber of Commerce issues 
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The Leeds ¢ i kind of semi- 


official report on the various branches of the industry of the town 





montlily 


and district. Referring to the iron and machine trades, the report 
observes :—“ The iron trade still continues in a satisfactory state, 
the iron forgers being pretty actively emploved. The demand for 





tinery is very dull. In the machine tool-making depart- 
on hand are chieily for Government purposes, and 
are generally rather busy. 
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m held at Bradford last week, Mr. Thomas Clege, of 
t in me ace his efforts to promote the growth 
of cotton in Africa, Mr. expre 1 his belief that Africa 
was not only the home of the cotton plant, but that it was also the 


l srown, Africans were 






























home of the planter, as wherever cotion was 

taken from th own country to ¢ iliivate it. He then proceeded 
to show that from the twelve years’ experience he had had of the 
cotton trade in Africa, he had found that the Africans were not the 
degraded and idle people th ad been called, : stated many 
instances which lad come under his own observat , showing that 
they wer intelligent, persevering, and i in their own 
country when their eflort properly lLuropeans, 
Since he commenced his operations in 1847 ad induced forty 
chiefs to engage in the cotton trade, and he had upwards of fifty 
agents in di j Th he was only able 
to scrape togetl vear ‘elved L.SL) bales of 
pressed cott« wen att with great success ; 
the trade had now become proiitable; and although when he began 
h regarded as entering on a Quixotic task, evervbody was now 
an is to engage init. fie also stated an encouraging fact, that 
last week he had received an order from America for thirty-nine 
bales of African cottor, which he had shipped, and for which he had 
received the money. ‘The abolitionists there would not believe that 
cotton could be produced in Africa, and in order to satisfy themselves 


wrder which 





whether it was so or not, 


nm had sent him the 








he had executed. Mr. Ch t the conclusion of his remarks, 
showed a model of a tive ¢ gin, and contrasted it with a 
patent toothed roller gin, kindly lent for the occasion by Messrs. 


Garnett, of Cl heaton, 









was recently made in these columns to the affairs of the 
at ’ ‘ From a farther report since made on the 
ry the accounts have been somewhat loosely 
it th e nevertheless trustworthy. The mayor h is 





offered £10 
from debt. 
A painfal circumstance has transpired in connection with a recent 
strike among th the Leeds and Waketield district. A 
meeting of the men was held a day or two since for the purpose of 
considering what steps should be taken in reference to the miners 
who had acted as delegates during the late strike, and who were now, 
it was stated, reduced to destitution. and unable to obtain work, 
owing to the persecution of the coal proprietors and their agents. 
The circumstance which more directly originated the meeting was 
the death of John Holroyd, of Stanley-lane End, a man who is said 
to have been distinguished through the strike for his intelligence, 
penetration, { who was rendered so utterly desperate 
by the position of himself and family, that he threw himself into 
the Calder about three weeks ago. The poor fellow has left a widow 
and seven chiliven. It was resolved to commence a subscription. 


for every £1,000 which can be raised to clear the park 
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An accident of an alarming nature—although happily not fatal in 
its consequences—i ported on the Stockton and Darlington Rail- 
way. It appears that a tr from Stockton got off the line near 





the point where it joins with the North-Eastern, close by the Yarm- 
road, and after running a few yards several of the carriages upset, 
the two last being completely turned over the battery, which at that 
point is about three or four yards high. The train was well tilled 
with passengers, but most fortunately no one was hurt. The driver 
of the train, it is said, perceived the « 
instantly reversed the engine, but to no purpose, for almost momen- 
tarily it was thrown off the line. The coupling-chains broke, and 














while the engine proceeded onwards, furrowing the earth and tear- 
ing up sleepers and chairs in its course, until it became utterly 
wedged, rest of the train, consisting of guard’s van and seven 


or eight carriages, shook tremendously, and tinally the fore part of 
the train got embedded upon the edge of the embankment from 12 ft. 
to 15 ft. at an angle of 45°, while the last three carriages 
toppled oy uid fell sideways to the bottom of the slope with a 
fearful era Workmen were instantly telegraphed for to Darling- 
ton and Shildon, and upon their arrival measures were at once 
adopted to raise the carriages and restore the line, which was very 
much destroyed. It is supposed that the accident was occasioned by 
some of the platelayers at present engaged in laying down a siding 
to join the North-Eastern there, who had inadvertently left a plate 
laying across the line. The greatest confusion for a time prevailed, 
all the passengers having to be dragged through the windows of the 
carriages, the doors of which are invariably locked on this line. 

















On Saturday, Messrs. Richardson and Duck, of Stockton, launched 
a paddle-steamer constructed of very thin steel plates, with a view 
of ensuring a light draught of water. The dimensions of the vessel, 
which has been named the Paragacu, are—length, 119 ft.; breadth 
of beam, 17 ft. Gin. ; depth of hold, 7 ft. 6 in.; nominal power, 
40-horse ; burden, 166 tons register. The Paragacu has been built 
for a company at Bahia, and is intended to ply with passengers on 
the shallow rivers of South America. ‘ 

The trade of the Sheflield district exhibits, on the whole, some 
improvement; but rather a gloomy feeling has prevailed in some 
quarters. More favourable accounts are given with respect to the 
table-knife and small spring cutlery manufacturers, who are engaged 
almost exclusively on American orders. The brush trade is spoken 
of as extremely brisk, extensive orders for Australia being in pro- 
cess of execution. Two or three rolling mills are also reported 





tolerably off for work, but the others are only slack. The con- 








obstruction in the distance, and | { 
| the bazaar, so as to make it of uniform width with the intended 


tinental trade, as might be expected, is almost at a stand-still. With 
the north of Germany there is a little more doing, but the uncer- 
tainty which is felt as to what may yet result from the war, prompts 
the greatest care in doing business. A marked improvement in the 
trade at Rotherham is spoken of, more especially in the ornamental 
ironworks. The malleable ironworks, too, have some good orders on 
hand. 

Mr. Alfred S. Ruston, of Wenny-road, Chatteris, writes to the 
Cambridge Chronicle :—* Like most other fa rs, I feel deeply in- 
terested in this new employment of steam power, watch with 
considerable anxiety the results consequent upon its application. 
And being in Bedfordshire last week, 1 seized the opportunity to 
inspect some of the lands in that county, where it had had a 
what extended trial, and accordingly visited a ng poor clay farm 
at Stevington, belonging to the Duke of Bedf and occupied by 
Mr. Pike. I there saw two fields of wheat, tifty acres and thi 
acres respectively, both of which had been steam-cultivated in the 
autumn, and were without a single furrow. The vigorous and 
fruitful appearance of the plant upon so poor and unkind a soil, 
very clearly revealed the superior advantages accruing from 
mode of cultivation adopted by Mr. Pike, who is in every respect a 
first-rate clay or heavy land farmer. I saw no tields of the same 
variety of soil, where horses and the plough had been employed, and 
‘ » pursued, which in luxuriance were at 
I next inspected two fields of 
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the ordinary systein of till 
all comparable to those of Mr. Pike. 
barley, one of which presented a beautiful dark green hue, indica- 
tive of abundance, whilst the other was not so unif winly good, 
as it had on one side of it a large patch which looked yellow 
and sickly, or as Mr. Pike very facetiously observed, ‘it looks as if 
it has had the jaundice for the last month.’ But, noticing this 
great peculiarity in the field, I was induced to inquire with great 
minuteness into the precise cause of it, and learned—I confess to my 
surprise—that the sole reason for the ditierence consisted in the fact 
that the yellow sickly part of the field had been ploughed and worked 
in the usual way, with horses, whilst the other part had been culti- 
> This experiment alone was sutlicient to convince a 
much more sceptical inquirer than myself. Of course the adoption 
of this system of cultivation enables Mr. Pike to rreat saving 
in horseilesh, which on a hard-working farm like his can be no in- 
considerable item.” 

Mr. C. M. Saunderson is the engineer engaged by the promoters 
of the proposed short branch line to Coggeshall from the Kelvedon 
Station of the Eastern Counties Railway (Colchester division). The 
estimate for the line is only £14,000, and the rather novel proposition 
is made of not purchasing but renting the required land. It seems 











vated by steam. 








| doubtful whether, in the end, this would not be the most costly 


The works on the Colne Valley and Halstead Railway have 
been carried on with great rapidity during the last three months, 
and are now nearly completed to Parson’s bridge. Last week the 
iron bridge over the turnpike-road to Colchester was raised to its 
permanent elevation, and the bridge over the Colne is also in a for- 
ward state. In anticipation of the Parliamentary sanction to the 
Extension Bill, the contractor has continued the line from Parson's 
Bridge (where the original line terminates) to within a few rods of 
Trinity-street; but some ditliculty having arisen with the owners, 
all further operations in that direction have been stayed for the 


policy. 


present. 
, With the view of removing the complaints of merchants and 
private individuals as to the delay in the delivery of American 
letters, arrangements have been made for sorting them on board 
each steamer on the homeward voyage from America. Each steamer 
of the Cunard Company is to be provided with two sorters, and the 
letters will thus be dy for delivery as soon as the mails are landed 
at Liverpool. It seems somewhat strange that this system was not 
adopted long since. 

Che following is a summary of the monthly report of the chief 
inspector of the Manchester Association for the Prevention of Steam 
xplosions (Mr. W. Hl. Harman, C.E.):—* We have now 
ection 558 mills and other works, and 1,563 boilers, being 
» 22nd ult. of 9 mills and other works, and 55 











Boiler 
under ins} 
an inerease since th 
boilers. We have 
531 vines; of these, 7 visits have been special, and 9 boilers 
specially, 20 boilers internally, and 37 thoroughly examined; 90 
diagrams have been taken from 50 cylinders; of this number, 4 
cylinders and 7 diagrams have been ‘additional,’ and 7 diagrams 
special. The number of boilers found defective are as under:— 
From corrosion, 20 (two of which were dangerous); fractures, 11 
(two of which were dangerous); safety valves extra and over- 
weighted and otherwise out of order and faulty, 39; pressure gauges 
incorrect and out of order, 20; water gauges ditto, 31; feed appa- 
ratus ditto, 6; blow-otf cocks ditto, 18 (one of which was dangerous) ; 
deticiency of water, 1; collapse of flues, 3; total, 149; 45 boilers are 
without back pressure valves; 24 boilers are without glass water 
gauges; 4 ditto without pressure gauges; 2 ditto without safety 
valves; 10 ditto without blow-otf cocks; 2 fusible plugs in wrong 
places and scaled over; 3 safety valve spindles packed ; 3 ditto with 
stuffing boxes, but not packed; 1 ditto with spindle well coated 
through guide with white lead; 2 ditto fast through corrosion.” 

The Manchester and Salford Baths and Laundries Company 
have issued an invitation to builders, &c., for tenders for the erection 
of a third establishment in Shetford New-road for the Hulme 
district. The other establishments of the company are in Green- 
gate and Maytield. 

At the last meeting of the Salford Town Council a report was 
presented by the District Improvement Committee, with reference to 
a proposed new brit over the Irwell, near the Victoria Station. 
It appeared from the report that the committee had had plans of the 
proposed bridge, and of the requisite approach on the Salford side, 
from Chapel-street, prepared. The cost of the bridge, which it is 
proposed shall be of stone, 14 yards wide, and shall have only one 
arch, with wimg and parapet walls complete, was estimated at £4,500. 
The land required to form the approach through Mr. Buxton’s horse 









and carris 
would be given by him to the corporation. The cost of wid 
the vresent narrow street in a line with Chapel-street, lead 








ning 
g to 








bridge, including the purchase of the land and buildings, tenants’ 
compensation, excavating, paving, and sewering 
dental expenses, was estimated at £2,985 3s., making the total esti- 
mated cost of the scheme £7,485 The committee recommended, 
that as the construction of the bridge and the formation of the 
proposed approach would in their opinion be a great public improve- 
ment, it should be proceeded with, the cost to be defrayed out of the 
Salford District Improvement Fund. After considerable discussion, 






So OS. 








the ‘report of the committee was not contirmed, a motion for its 
adoption being withdrawn. ‘he subject, however, will remain 
under consideration.—The salary of Mr. James Evans, district 


Ilford, has been increased from 42 





surveyor for Sa 
annum, 

The Chelmsford Local Board of Health have had under con- 
sideration a proposition for forwarding waters drawn from four spots 
od to Professor Taylor for analysation. 
It was stated that the charge for analysing one water would be 
£10 10s.; for two waters, £15 15s.; for three waters, 422 1s.; and 
beyond that £3 3s. The proposition, which had reference of course 
to the prospective water supply of the town, was negatived by six 
to three. 

Mr. Wallace is the engineer of the projected extension of the 
Norfolk railway system to Cromer, a sequestered watering-place, 
which now occasionally receives distinguished visitors. The plans, 
&c., will be deposited, with a view to an application to Parliament 
next session. 

In the patent case of “ Macnee r. Nimmo,” a motion has been made 
in the Court of Queen’s,Bench for a new trial. It appeared that the 
plaintiff was proprietor of a patent for the manufacture of “ zebras,” 
a cotton fabric much used for garments in the East. The original 
zebras were woven in the jacquard or patent harness loom, of 
coloured threads, which, in intersecting each other te produce the 
pattern, threw over at the back a number of loose threads, technically 
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termed “backlashing.” The plaintiff had invented a cloth plain or 
twilled on the surface, with a backlashing on the reverse, the sur- 
face being afterwards printed in the ordinary way. The cloth thus 
produced had much brighter colours on the surface, and at the back 
an appearance similar to the original zebra, and was produced at a 
much lighter expense. The defendant subsequently manufactured a 
cloth with a raised woven pattern on the face, and a backlashing 
thrown into a pattern which corresponded with that on the facet 
this cloth being also printed. The plaintiff conceived this to be an 
infringement of his patent, and had proceeded in Chancery to restrain 
the defendant from producing and selling the cloth in question. in 
issue was tried at the Liverpool Assizes to decide the question as to 
- hethe r the defendant had infringed the plaintiti’s patent or not, and 
the jury found a verdict for the defendant. The court, after hearine 
motion for a ] — 








new trial. 


SCOTCH PIG IRON REPORT. 
rf 


No. 1 Gartsherrie .. .. Is. Od. f.0.b. Glasgow. 
oe ee «sc oe CAS ., do 

3 3 Do. oo. eo, a do 
M. Nos. Do. oc op C2. Cd. ,, do. 


WARRANTS, 





3-5ths No. |! and) Cash prompt .. .. 48s. 3d. per ton, 
2-5ths ,, 3 .. ti mo., Open, .. . bd do. 
4 Swen, «9 os . 9d. do 
G. M. B. “a Bias 1%” 3 .Od. do 
MANUFACTURED IR 
Bars, Govan .. .. oo o« £8 %s, 3 per cent. 
» Common .. .. «. £7 5s. less 4 per cent. 


£9, 


Plates and sheets .. .. 
ils 5s. Od. per ton. 





Pipes ee ee ee . per ton, 

Chairs 4s ee ee ee oe £4 08, Od. perton. NETT CASH, 

a ; GLasGow, Sst June, 1859, 
Our piz iron market during the past week has fluctuated between 47s. 6d. 


and 48s, 6d. cash, for mixed Nos, warrants, the rise or fall being greatly 
owin s to the variations in the stock market. The legitimate demand is in- 
active, as is always the case at this period of the year ; nevertheless maker's 
Nentiful, and is fully higher in price than warrants. 

Shipments last week were 8,038 tons against 14,867 tons in corresponding 
week last year, a 












SHAW AND TuoMsoN, Metal Brokers, 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in Bond. — Extra 
sizes } t the rates agreed by the trade. Brokerage 


are charged for at 
is not charged fur buying except on Foreign Tin, 
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Lar 130 0 0, 
a Se Refined 1s7 0 0 3 
” Foreign Banca. 134 0 Cue 
- ” » 320 0, 
= - prbx 113 3 
ey ~ £2 Oy 
» i6 od, 
= . » iho, 
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150 ,, ‘ag - 
10 a soe prtn 13 000 
‘ ” QUICKSILVER..... prbottie 7 0 00 


Rains: The inquiries during the past week have been of a very limited 
character, and ordinary American sections may easily be bought, at from 
£5 15s, to £5 17s. 6d. f.0.b. in Wales, nett cash. 

Scorcu Pig Iron: But little business done during the past week, and 
prices remain as last quoted, the market closing steady with buyers at 
48s. Sd., and sellers at 48s, 6d. per ton for mixed Nos. warrants in Glasgow, 
with a tendency to advance. The shipments were 8,088 tons against 14,867 
tons corresponding week last year. 

SPELTER : Some large parcels have been sold for arrival at £18 15s., the 
nearest price on the spot is £19, sellers flat. 

Leap is in moderate request. 

Tin: There is but a limited demand for English. 
at £154 per ton. 

Tin PuLaTes are rather dull of sale, at present rates. 
MOATE and CO., Brokers, 

65, Old Broad-street, London. 


- TIMBER. 
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1858. 


1859. 
per load— £ 4s £8, 











Teak . UV Yel. pine, per reduc 

Quebec, red pine... 3 5 “ 0 Canada, Ist quality 0; 7 0200 
yellow pine 3 3 315 2nd do... 6|1010 0 0 
St.John, N.u., yel,. 3 | Archangel, yellow 0) 000 
| Quebec, oak, white.. 5 10 ll 012 0 
$1 9 Oil 
31 9014 0 
31 9 013 0 

3 ll 
5 ll ll 10 
lulled 0 
0000 
10110 
‘ § so 000 
Quebec, white s 0 k 23 20 022 0 
red 0 00 86 Baltic, crown? ‘ ) 165 0 
S:. John, whites 0 1610/14 015 0, pipe ‘ a Sa was 





Tue Lorp Paxmu 
vessel, built by Messrs. A. 


—The fuel consumption of this new steam 
Leslie and Co., of Gateshead, with 
engines by Messrs. R. Morrison and Co., is stated to be 33 Ib. per 
horse-power per hour. The Lord Panmure’s engines are of 165 
nominal horse-power, and her speed, with 16 Ib. steam and 82 
revolutions of the screw, was 10} miles per hour in a recent trial on 
the Thames. 

Tue New Russtan Fricare Gexnerat-Apminat.—This vessel, 
believed to be the largest ever constructed of wood since the days of 
Noah’s Ark, has been completed at New York, and a trial trip made. 
The length of the hull over all is 525 ft., breadth of beam 40 ft., and 
depth of hold 34 ft. With these dimensions the Americans rate the 
new vessel at 6,000 tons. The General-Admiral will carry 90 guns. 
She has a pair of horizontal direct-action engines ; cylinders 84 in. 
in diameter, with 45 in. stroke of piston. The shaft has a diameter 
of 17 in. in the journals, and weighs about 27 tons. The propeller 
is wholly of brass, is two-bladed, and weighs 13 tons. The other 
brass work connected, such as chains, hoisting frames, &c., weighs 
12 tons more. The whole length of the line of propeller shafting is 
124 ft. The air pumps are worked direct from the pistons, and are 
arranged with india-rubber foot and delivery valves. There are six 
horizontal tubular boilers, with thirty-eight furnaces, having in the 
aggregate 21,000 square feet of fire surface, and 700 ft. of grate 
surface, and comprise not less than 15,960 brass tubes. Their 
aggregate weight is 240 tons, and the water filling them weighs 300 
tons more. All the boilers are connected by one telescope smoke-pipe 
11 ft. in diameter. Besides, there is one donkey boiler for driving 
two donkey steam pumps and blowing the furnaces. There are also 
hose connections on every deck for extinguishing tires, and a ventilat- 
ing apparatus. The entire cost of the vessel, without armament, 18 
stated at £255,000. The highest speed reported on the trial was ten 
knots only, the engines making forty revolutions. Excepting with 
steam of considerable pressure it is easy to perceive that the new 
vessel has but very moderate engine power. 
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ON THE RELATIVE POWER OF METALS AND 
ALLOYS TO CONDUCT HEAT. 


Part I. 


By F. Crace Catvert, Esq., F.C.S.,Corr. Mem. Roy. Acad. Turin, 
Société de Pharmacie, Paris, &c.; and RicHarp Jounson, Esq., 


F.C.S., &e. 
(Continued from page 403.) 


BeroreE describing the experiments which relate to these three 
classes of alloys we deem it advisable to state that, from the 
numerous assays which we have made, we are led to believe that the 
conduction of Sons by alloys is greatly modified by the crystalline 
system to which each of the metals composing them belongs, or by 
the peculiar crystalline form of its own crystals; for we have ob- 
served that some of the crystallised alloys of copper and tin, and 
copper and zinc, have a special conducting power of their own; for 
example :— 

| Silver = 1,000. 
Found. Calculated. 

| 





Found. Calculated. 








38°21 











Tin ... lequivalent .. nor 21°37 494 670 

Copper 3 equivalents.. 61°79 | 7 
100-00 | 

Tin.... lequivalent .. 31°73 - 91°88 ie 596 

Copper 4 equivalents.. 68°27 £96 21°88 155 686 
100°00 | 


Whilst the alloys which present little or no crystallisation have a 
conductivity which is in ratio to the equivalent quantities of the 
metals composing them; for example :— 








Silver = 1,000. 


(Found. |Calculated. |-—-— 
Found. {Calculated. 











lequivalent .. 36°99 11-96 





Lead .. al i " 

Tin.... 3 equivalents., 63°01 11°3¢ 375 372 
100°09 | 

Lead .. Lequivalent .. 30°56)} yo.77 = 


Tin.... 3equivalents.. 69°44) 
100°00 
The method which we have followed to calculate the theoretical 
conducting power of our alloys is the following :— ; 
Multiply the percentage quantity of each metal by the respective 
conducting power of that metal, add the results together and 
divide by 100; for example, in the alloy Pb 3Sn, 





| 
| 12°14 | 381 





Ph 3699 X 917 = 33919 
3Sn 63-01 X 13-45 847-48 
100)1186-67 





11-86 the theoretical conducting power 
of the alloy. 

We have also taken care always to cool the alloys rapidly, so as to 
render their mass of a more uniform composition, and prevent, 
especially in copper and tin alloys, the formation of various crystal- 
line compounds having different compositions. : 

The description of the ao appearance of these alloys will be 
given in a paper on their hardness. 





The first class of alloys which we shall describe are those which 
conduct heat in the ratio of the conductibility of the metals com- 
posing them. This class is represented by the alloys of tin and lead, 
and tin and zinc. 





Silver = 1,000. 


Formula of the alloys (ean) Calculated. | be 



















































ences end Found. | Calculated. 
58n=73'97 - ov ear ene 
1Pb—26-03 12°28 12°30 385 386 
48n=69°44 a - ‘ 
1Pb=30°56 12:17 12°14 381 381 
88n—63°01 4 on eve 
1Pc—3820 11°96 11°86 375 372 
28n=53'18 ; , en 
1Pb=46-82} 11'16 11:16 350 350 
1Sn=36°22 _ 9 99 D 
1Pb6898 10°52 10°72 230 36 
18n=22'11 ’ , 91: 317 
2Pb=77-89 10°00 10°11 313 317 
3Pb— “4 9°91 9°85 311 809 
1Sn=12-44 _ ion | - | , 
eeat se 9°60 909 | 301 | 808 
18n=10°20 - = . 
5Pb=89'80 oe —) - 
Tin AND ZINC. 
— —————_+———+ a 
Tempera- | Temperature | = 3 'siwer— 
Formulaofthe |ture of the| of the 50cub.|} 3 | g | = Silver=1,000 
alloys, and 50 cub. | cent. atter 15| 5 2 § a 
Percentage. |cent.before minutes, from) = & = 2 reg 
beginning.|5 to 5 minutes.) = 6 Found|; aaa 
| o ‘ Tee, 2 . 
| . i‘. « | 
5Zn=73'43) | 4170 24°9 30°3 34°2/17°2) |, ~.0- . 5 
Iu=2657F | ITO | 24-7 $02 843/17 3 sadieed (uae Une Poet 
D=68°86 164 | 24-3 30°5 3471183) |ro.0 |yeo9| x 
Isn=sr1s¢| {lod |241 300 343/183} |! |1799| 974 | 564 
et 176 | 25°3 80°5 344/168} |g. |a757] 530] 551 
iaam87'St {167 24°5 29°9 33°7|17°0 _ , wi 
n=53°11 185 | 26°4 31°5 $5°2|16-7 |re.er|ie-o2| ros 
18u=16 30 | {irs 24-9 30°3 341/166 [200 | 1695) 522) 532 
n=35°61 2 181 | 25°5 30°5 341/160) |renol arco! « 
1Sn=64 39 j Size | 24-6 298 33-41 16-0) [2600 |15°80] 501 | 395 
n=21°65 171 | 93°8 28-7 32°3/15°2) |, ,. ‘ 7 
2807835 f {166 [23-3 28-2 21-7| 151} |1975|1490] 475 | 467 
=15°55 175 | 268 28-9 32°2/14-7) |... . 
Sin=s4-43 Live [24a as9 soaliaat |e [1499] 458 | 451 
1Zp=12"14 173 | 23° 287 320/147) 1146 | 14-05] 457 | 447 
san=87 06 {irs 23°8 28°8 20/145) sn; iota 
n= 9°95 171 23°6 28°4 31°7/14°6 . , r ‘ 
=ooosy | fire aon soo sealant {455 | 1410] 456 | 442 




















The above two series of alloys are the only ones which conducted 








heat as above stated ; and from experiments which will be described 
further on, we believe that the metals composing these alloys are 
simply mixed and not combined together. 
ALLOYS CONTAINING AN EXCESS OF THE WORSE CONDUCTING METAL. 
The study of this class of alloys being most interesting, we have 
made many experiments in order to discover why the presence of 
one metal completely annihilates the conducting power of the other, 
especially when the latter is the better conductor of the two. 
The following series will illustrate the above statement :— 


LEAD AND ANTIMONY, 





Formula of the alloys! Found Giiver = 1,000. 
and percentage. (Mean). Calculated. | — iia = Calculated. 
——— 
6-05 800 | 190 | 251 
590 7°57 | 185 237 
5°85 Tis | 184 225 
5°70 6-99 | 179 219 
1Pb=24°30 al ei | - | one 
5Sb=75'70 ; 70 6°85 | 179 | 215 





It will be perceived, cn looking over the results obtained, that all 
these alloys conduct heat almost as if the square bars examined 
were composed of pure antimony, the conducting power of which is 
6°12; for if lead, which has a conducting power of 9°17, had influ- 
enced the passage of heat through the bars, the conducting power of 
the alloys would have been much higher, as shown by the column of 
theoretical conductibility. 

The same results were obtained with the following series com- 
posed of bismuth and antimony :— 


ANTIMONY AND BISMUTH. 


Silver = 1,000. 





Formula of the alloys| Found | 
and percentage. (Mean). | Calculated. r —— — 
| } | Found. | Calculated. 
| 197 3°52 | 62 110 
187 2°92 59 91 
} 
1:90 264 59 83 
150 247 47 7 
1Sb=10°82 Y ; . 
5Bi=89'18 1°55 2°39 48 75 





We now describe the most important series of this class of alloys, 
namely, that consisting of those composed of tin and copper. 
COPPER AND TIN. 








| 








| | > 
| Tempera- | Tempera- | = 3 =1,0 
Formulaofthe ture of the | ture of the | 2-3 oo a - 
alloys and per- 50 cub. cent./50cub. ceut.| 62 |Mean.| 3 | 
centage. fore | after15 se 2 1 
: | oe =] 2 |r Caleu- 
beginning minutes. 8 6 |Foune lated. 
Cu “Os 20°8 | | 13°2 e-0n 7 
Sn . i | 19°8 13°3 13°25 | 17°80 | 415 | 558 
Cu j19°4 l13°8 @."r, 2 ne < 
28n = | 1195 113-7 ¢| 18°75 | 16-08] 431 | 504 
Cu= 19°2 113°6) | ye. rae < > 
38n = 8479 f { 19°45 is-4} | aBOD| LOGS) eae | 
Cu = 11°86 iso | 12°8 ._ , 
48n = 88-14 90 | 11} 12°95 | 14°92] 406 | 468 
Cu= 9°73 194 12°6 oar | 14-8 q . 
ssu=sows| Lior | 27} ‘pted ates eae Pend 
| 














It is very interesting to observe, that although these alloys con- 
tain such different quantities of copper, viz., from 9°73 to 34-98, and 
this of a good conductor of heat, still no influence is exercised by it 
on the conductibility of the alloys, for they all give the same results 
as if the square bar experimented upon were composed of pure tin. 
Another fact, which increases the importance of the bronze alloys, 
is the ditference which they present in their conductibility when 
they contain an excess of copper, not only with regard to the above 
series, but also between each alloy, all of which have a conducting 
power of their own. 

COPPER AND TIN. 

















bh Mees 
Tempera- | Tempera- | 3 eg Siren 
Formulaofthe ture of the | ture of the} 23 g 1,000. 
alloys and /50 cub. cent./50cub. cent.) © 3 |Mean.) 3 [= = 
percentage. befure after 15 é & | & 3 Oden 
| beginning. | minutes. 2 3 = | 4 
| OE RE dS cece 
ere, ee ee : | 
oniae it sor | aT pb] 16°75) 21°37 lene] ore 
23°1 49 | 
scu 337 | 81h) 496) 21°88 | 155] 686 
23°30 4°00. 
Sa 24°2 65 
5Cu 25°3 66 \ 66 | 22°50 | 207) 705 
24°5 66 














The results obtained with Sn 4Cu were so extraordinary, that 
the bar first prepared was remelted and cast, from a fear that there 
might be in the mass some vacant space or hole impeding conduc- 
tion ; but as it yielded the same results when submitted to experi- 
ment, we decided to make a new bar, weighing most carefully the 
metals to be used and also the bar when cast; the loss being only 
05 per cent., we were satisfied that the bar was sound, and still it 
gave the same figures as the bar first experimented with ; and there- 
fore we concluded that an alloy of tin and copper containing 68 per 
cent. of the latter metal, has a conducting power tive times less than 
it should have according to theory. From the above results it is 
highly probably that these alloys of tin and copper, and especially 
the three last, are definite chemical compounds; for if they were 
mixtures, they would conduct heat in ratio to the equivalents of the 
metals composing them, and would not each have a peculiar and 
different conductibility. These views are substantiated by experi- 
ments which we have made with square bars composed of sectional 
parts of copper and tin. These bars were made by a very skilful 
optician of this town, Mr. Dancer, and the parts soldered together 
with tin solder in so thin a layer, that it did not occupy a space of 
025 millim. in the five junctions. 

The tirst two bars we employed were of the usual dimensions, and 
composed of cubes of copper and tin, each 1 cub. cent., arranged in 
the following order :— 


Paw 


Bar No 2, 2 cubes of copper, 2 cubes of tin and 
The results arrived at were— 


2 cubes of copper, 


| Silver = 1,000. 


Found | 


(Mean). 


Calculated. - wwe 
| Found. | Calculated. 








é ail Exton 
DERE. «= «sl 6S 18°12 541 
Bar No.2.. .. .. | 18°35 22°23 575 


568 
696 


Therefore these two bars conduct heat nearly as the theoretical 
results indicate; the slight difference of 1 or 2 » Aantine between the 
obtained and calculated figures being probably due to the intluence 
of the tin solder existing between each cube, and to the cubes not 
being perfect in all their dimensions. Still, what different results 
these bars give, as compared with alloys having nearly the same 
percentage of tin and copper! for we have— 


























3 | | Silver = 1,000. 
S | Found. | Calculated. 
mare Re” SERS awe] on | a 
Alloy :— ues | 
yoxetenlont of Sin .; $898) Geetee! eas |rre0| as | ane 
100-00 | | 
BaENO-®: Copper” 1. T0-e7 | tibility | 1885) 2223] 575 | Ne 
10000 
Alloy :— sd | 
ysgeteaant of Zim. S72) Gamer aa ares] ss | oe 
10000 | 


These results appear to us perfectly to substantiate our views, viz., 
that these alloys are definite chemical compounds, and not a mixture 
of metals; for if they were the latter they would conduct heat as 
the bars, and would not have a conductibility of their own. We 
deemed it advisable to have a third bar made, in which the cubes of 
copper and tin alternated, and these are the results obtained :— 

















| | Silver = 1,000, 
| Found. |Mean.| Calculated. |-———— 
| Found. | Calculated. 
| 18° - |. - - 

Bar No. $ oof| Set | 18:2 20°22 | 570 | 634 





The composition of this bar is intermediate between that of the 
alloys Sn 2Cu and Sn 8Cu, which contain in 100 parts :— 

















i] a 
Silver = 1,000 
2 iCalen. Silver = 1, 
2 lated. s meprane wre 
6 Found. | Calculated, 
l equivalent of Tin .. 51°83) Condue-| ,,.. 27 q y 
4 equivalents of Copper ‘sirt tibility.| 19°65) 19°87) 428 = 
100°00 
lequivalent of Tin .. 38°21) Conduc-| , .... _ o 
8 equivalents of Copper 61°79 § tibility, 15°76 | S1°8T | 498 aad 
100°00 
Whilst the bar is composed of— 
Tin .. .. 45°36 
Copper 54°64 
100°00 
And conducts as a mixture, or 18°20 | 20°22 570 634 

















Notwithstanding these facts, we were not prepared for the curious 
results which we obtained with the following bar, composed of two 
longitudinal bars of tin soldered to two of copper and placed in 
juxtaposition (bar No. 4); for although it contained in foo parts 
the same weight of tin and copper as the last bar, it conducted heat 
at quite a different rate; in fact, its conductibility was the same as 
if the bar was entirely composed of pure copper, and did not con- 
tain half its bulk of tin. 


Silver = 1,000. 








pees: | 
| Found. |Mean. Caiculated - 
| | Found. | Calculator. 








Bar No.4 .. wf 26°5 


26-4 8°29 634 








} | 2645 | 20°22 


} 
‘ 





These interesting results were confirmed by having similar bars 
made of copper and zinc, and copper and lead. 


















| oe Silver = 1,000 
Found. Mean, | 53 ee — 
| S+ | Found. | Cuiculated. 
RMIT 
Bar No. 5. Copper=56'12 | ( 26°8 96-R% 2-29 6 m 
~ Zine +=43'88 REP 26°85 | 23°33 42 81 
r No.6. Copper=43°42 | ( 23°0 — T oa | 5 
mae = ites} 23°05] 1642 | 728 515 


We wished to ascertain if the extent of surface of the copper in 
contact with the other metal exercised any influence. We therefore 
had a bar made in which there was the same relative weight of tin 
and copper, but in which the surface of the two metals in contact 
was only one-half of that of the bar No. 4. This was eflected by 
soldering together one bar of copper, 1 centim. wide and 5 millims. 
thick, to a similar one of tin (bar No. 7); and although the results 
leave some doubt whether the surfaces have an action, still the 
figures are sufficiently different to deserve serious consideration. 


| | Bilver = 1,000. 
| Found. |Mean.| Calculated. 











} | } Found. Calculated, 
a | | a 
Bar No. 7 . | 22 |oem5; gog2 | wr | oe 
Bar No. 4 ee 241 | 26°45 20°22 | 829 | 634 

















wel Nes : i 
Sn Cu 

Gn $£. == 

No2 ne6 
Sa fe =n 

fi .= 

Nv3 NeT 
Cu 











Ni4 0 


Bar No, 1, 2 cubes of tin, 2 cubes of copper and 2 cubes of tin. 





The conductibility of these bars, and especially of Nos. 4 and 6, 
being equal to that of rolled copper, with which they had been made, 
we wished to see what would ensue, if bars of the same copper, ana 
having the same diameter or surface as that of the copper in the 
above bars, were subjected to experiment. These are the 


Bar No. 8. Square copper bar of 7 millims. square, or one-half the 
bulk of the bar usually employed. 

















Silver = 1,000. 
Found. Mean. Calculated —_——— 
Found. | Calculated. 
191 o ", 5 
wit 1 =| sats | 590 301 
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Bar No. 9*. Bar of rolled copper, 5 millims. thick and 1 centim. wide. 








| Silver = 1,000. 
Calculated. 








Found. Mean. EE — 
} Found. | Calculated. 
—" 
194) 85 8° | 606 591 
193° f | 19°35 | 18°86 | | 5! 


“Therefore there cannot remain a doubt that the presence of tin, 
zinc, or lead in the bars exercise a marked action on the conducti- 
bility of the copper, for we have— i 

1 centim. square bar of rolled copper... «+ ++ +. 26°95 

7 willims. square bar ofrolledcopper .. .. -- -» 19°12 


5 millims. thick a 
1 centim. wide } bar of rolled COPPer se oe oe oe 19°85 


1 centim. square bar of rolled copperandtin.. +. 26°45 

1 centim. square bar of rolled copper and zinc .. .. 26°85 

1 centim. square bar of rolled copper and lead .. ++ 23°05 

ALLOYS IN WHICH THERE IS AN EXCESS OF THE GOOD 
CONDUCTOR. 

Having already described the peculiar properties presented by 
four of the bronze alloys, viz., those of Sn 2Cu, Sn 3Cu, Sn 4Cu 
and Sn 5Cu, we should have nothing more to add to them, if we did 
not wish to illustrate the extraordinary influence which tin exer- 
cises on the conductibility of copper, and also to show that when 
there is a great excess of a good conductor in an alloy, it overcomes 











the resistance of the bad conductor, and in consequence the conduc- 
tibility increases with the proportion of the good conductor. 
| Silver = 1,000. 
Obtained. | Calculated. | 
Obtained. | Calculated. 
Sn=27'10 . | 207 5 
5Cu=72°) 6°60 avs 705 
Sn= 15°68 | aay 4 
10Cu=s42) 9°80 | os 740 
Su-110% aii ein - wy, 
150028897} 12°82 24°50 402 768 
Sn- 8°51) . ere | a _— 
20Cu—91°49 f | 14°85 24°81) | 465 778 
Snu-— 6°83 — ods a 
escusosi7y | 156 25°02 $75 784 








ALLOYS OF BISMUTH AND ANTIMONY. 
These alloys also show a gradually higher degree of conductibility 
as the number of equivalents of antimony increases. 


| Silver = 1.000. 
| Obtained. | Calculated. |———~--—— 
| | | Obtained. | Calculated. 


| 





| | 62 110 

2°45 | 4°23 76 152 

2 2°55 | 4°63 | 80 145 

seateee) |} 305 | 490 | 96 153 
Bi=24'8] | 3°45 | 


SSb= 75°19 isa 108 160 
ALLOYS OF ANTIMONY AND LEAD. 
Owing no doubt to the slight difference of the conductibility of 
these two metals, . 
Antimony being .. 

GH be ee oe 


ce ee oe 6°15 
ae ae 
the influence of excess of equivalents of lead over those of antimony 
is not so striking in this series as in the preceding one. The follow- 
ing are the results observed .— 











Silver = 1,00). 
Found. Calculated. 
| Found. Calculated. 
— — | 
Sb . 2. | ‘ | 7 
2Pb=61 at 6°05 ow | 190 | i 
Sb=23'68 ) 2 oF | » | 26 
4Pb=76-327 650 S44 204 265 
Sb=17°20) P . oo 5 
6Pb=82°80 § 705 S64 221 271 
Sb= 13°48 - ov o7 
sPb=86'52} eas wie aa - 
Sb=11°08 135 ss3—Ctid 
ov Oe | 


230 27 


10Pb=88'92 5 


ALLOYS OF ZINC AND COPPER, 
The reason why we have kept these alloys all together, and have 
not divided them so as to bring them under the last two divisions, is, 
that they have a tendency to come entirely under the last division. 
We say a tendency, for they do not offer the distinctive degrees of 
conductibility that the alloys of copper and tin or bismuth ant anti- 
mony present; but this may be due to the conducting powers of 
copper and zine being within a few degrees of one another, 
Cast Copper being .. .. .. 25°87 
Cast Ziue on we oe oe we DOU 
CONDUCTIBILITY OF COPPER AND ZINC ALLOYS. 
Silver = 1,000, 
| Obtained | Caleu'ated —_—— 
} Obtained. | Calculated. 


j 





} } 2195 | 22°92 688 | 718 
) | : | | 
r } 18°65 j 21-91 128 687 
; | 16-05 2144 bul 672 
Cus s7y 2-2 | a <a | ote 
4Zn-2 80435 i I a -~ | = 
Cc loo = | 
5Zn 4 aE 100 20°95 505 | 657 


It is probable that Cu 2Zn and Cu 38Zn are detinite compounds, 
for not only have they a special conducting power of their own far 
below that of the metals composing them, but also they are perfectly 
erystallised. The most splendid of all the brass alloys is the alloy 
Cu Zn, which is of a beautiful gold colour and crystallises in prisms, 
often 3 centims. long. These crystals are also interesting on account 
of their extraordinary elasticity. It is surprising that so cheap an 
alloy has not been employed in commerce, for no commercial brass 
contains more than 30 per cent. to 35 per cent. of zinc, whilst the 
above one contains 50°68 of this metal. The only explanation that 
we can give of this fact is, that if copper be alloyed with more than 
50 per cent of zinc, the alloys formed do not possess the colour of 
brass, but become white as zinc, and therefore the manufacturers 
have never tried to unite these metals in the exact proportions given 
above. We say exact, for it is remarkable that a variation of a few 
per cent. in the relative proportions of the two metals no longer 
yields the beautiful alloy which we have noticed, but only a white 
and comparatively useless one. i‘ 

ALLOYS WITH EXCESS OF COPPER. 








| j Silver = 1,000 
Found, Calculated. - ~— 
Found. Calculated. 
es 304) =  aacag aes 5 ! r | 
6°06 t | 19°80 23°80 | 621 | 748 
Za=25'52) | aaa. - } - 
8Cu=T448 | a6°87 me 704 
Z 2oas) | . 
eases, |«|:«(Cts 24°67 606 770 
Zn=17'05) ined ™ Pe - 
22s) 37 715 rot 


5Cu = 62-05 F 


We also made a bar 1 centim. cub. square of zine and copper, 


* The surfaces in the vessels B and C of bar 9 being to our standard bar 
of copper 5 :3°5:: 26°05 : x = 18°86, 





placing a cube of each metal alternately, as in No, 3 bar of tin and 
copper, and the result obtained is similar; for we have— 





| | Silver = 1,000. 
| Found. | Calculated. |— , 
| Found. | Calculated. 


BarlO .c co <s 22°5 23°33 705 731 


The facts presented by a bar 1 centim. square, and composed of 
two longitudinal bars of copper and zinc, have been described under 
the bar No. 5. 

We also thought it might be useful if we were to analyse the fol- 
lowing commercial alloys, and determine their respective conducting 
powers. 


Silver = 1,000. 


| 
| 
| 


| 
| 











3 Caleu- 
| 2 lated. Found. | Calculated. 
** Yellow brass” .... { om 17°80 27°73 558 712 
pe 800 ) | 
‘*Pumps and pipes” + an dh 13°60 = 22°57 426 707 
Pb= 7°5 j . 
Cu=80'0 
* Mud plugs” ......4 Sn=10°0 } 12°60 24°00 304 TOA 
Zn=10°0 
* Large bearings” .. 23°97 45 751 





It is extraordinary to find what a low conducting power these 
alloys possess; for with the exception of the alloy named * Yellow 
brass,” they do not conduct heat better than wrought and cast iron. 
This is due to the impurities of the metals employed, and shows the 
advantage that there will be in substituting for them some of the 
much cheaper alloys above described. 


Tut Rerutse.—A new line-of-battle screw steamship, the Repulse, 
to carry an armament of ninety-one guns, ordered to be built on the 
new slip recently constructed in Woolwich Dockyard, was last week 
laid down on the blocks — Her principal dimensions are intended to 
be as follows:—Length between perpendiculars, 250 ft.; breadth, 
extreme, 58 ft.; burden in tons, 3,715; length of keel, 240 ft. 7 in. ; 
length over all about 300 ft. 

Frencu Gun-Boats.—By the end of July, or early in August, 
the different French navy-yards will have completed, it is said, 120 
flat-bottomed gun-boats, small model, having fitted each with a 
5-horse power steam engine and with one of the rifled four-pounders. 
They are intended to act on the Adda, the Mincio, and the Adige. 
by the same period will be completed forty steam transports, capable 
of conveying 1,000 men each, besides the crew and baggage. 





Parent InrrinGement.—Carter v. CocKHEAD.—In this case 
it was decided that the user of a patent was liable to the patentee 
in the shape of royalty if he persisted in using the invention after 
receiving notice of its being an infringement of a patent. The 
alleged infringement was “the surrounding a gas-light with cut-glass 
drops.” The jury gave a verdict for £21, being £1 per annum per 
light royalty—the defendant having used seven lights thus sur- 
rounded for three years. 

TunGsrex.—Tungsten is a metal which has been hitherto little 
studied in a practical point of view. It appears, however, destined 
to introduce a complete revolution in the manufacture of steel. It 
has been lately discovered that an alloy formed of 80 per cent. steel 
and 20 per cent. of tungsten, possesses a degree of hardness which 
has never been obtained in the manufacture of steel. This alloy 
works on the latter with incredible facility, and can even cut it. 
Experiments have been made with this new composition at Vienna, 
at Dresden, and at Neustadt, Enertswalde; and considerable 
quantities of the alloy in question are, it is affirmed, being manu- 
factured in that part of the world. Many old tin mines have been 
bought up with a view of extracting tungsten ore, and considerable 
prices have been paid for some that have not been worked for a long 
time.— Photographic News. 

Tue Soanet Musrum.—The remarkable Architectural Museum, 
Collections, and Library left to the nation by the late Sir John 
Soane should be made of greater service to the nation than it has 
yet been. When Sir John Soane stipulated, in the Act of Parlia- 
ment obtained for settling his museum and works of art for the 
benefit of the public, that free access should be given to the house 
on two days in every week throughout the months of April, May, 
and June, and at such other times as the trustees should direct, 
and invested £30,000 for its maintenance, he probably did not 
think that the trustees would add nothing to his minimum but 
Tuesdays from the first in February to the last in August, for the 
accommodation of foreigners and some others, “to whom it may be 
considered proper that such favour should be conceded.” [lis 
desire was to benetit the public to the utmost; and until architects 
and the public have the utmost possible benetit from his noble 
endowment, his desire will not be fulfilled. The museum is visited 
but by hundreds instead of thousands, the books and drawings are 
“safe and untouched,”—carefully locked up—and useless. There is 
a locked-up air, indeed, about the whole house; visitors, when they 
have obtained a card and gained admittance, feel that they are 
there on sutlerance, and would no more think of asking for a case or 
a drawer to be opened, than they would in any private house to 
which they had gained access, by the courtesy of the proprietor, 
to glance at the pictures. We would see this museum made more 
useful than it is, and without the least spice of captiousness or ill- 
feeling, we ask the trustees and curator to inquire at once if the 
time has not arrived for re-considering the arrangements, and 
letting the public more fully enjoy its own.— Builder. 

Rarip Passace out or THE VANDERBILT.—Annexed is an abstract 
of the log of the United States mail steamship Vanderbilt, Captain 
P. E. Lefevre, on her | e from the Needles (Isle of Wight) to 
Sandy Hook Lightship, sea time :— 





1850. 
May 12. Left the Needles at 7 p.m... Distance at noon 
May 13. Light wind at south... .. .. - 
May 14. Light wind at north... .. .. ee 
May 15. Calm .. .. ~ 2 > ° a 
May 16. Strong winds W.andS.W. .. ~ 
May 17. Light winds at north-east ee - 
May 18. Strong winds at N.E. by E. .. = 





Light wind at east . * 
20. Calm and thick fogs...  .. Distance by D.R. 
21. Light winds 8.E,, with fog .. Distance 






Total distance from Needles to Li 


ghtship .. .. 3,115 











Hove to off Lightship at 10 p.m., in a dense fog. 
Days. Hours. Minutes 
Apparent time of passage .. .. .. .. 9 3 — 
Add time Sandy Hook to New York.. — 1 39 
Add difference of longitude ne — ! 56 
Total .. .. ee 9 9 26 


This, comparatively, is the quickest passage to New York (difference 
of time added), as will be seen by the following table :— 
Days. Hours. Minutes. 





Baltic, July 8, 1856.. se «1 +s oe oe +) 16 33 
Persia, June 23, 1857 ww we we ewe 9 21 29 
Vanderbilt, June 19, 1858 «- .. we ee 9 - 
Vanderbilt, May 21,1859 .. 0 .. ee ee i) i) 26 


The Baltic and Persia’s passages were made from Liverpool to New 
York, while the Vanderbilt's passages are from the Needles to New 


York, a greater distance by ninety miles than the distance from | 


Liverpool. For this difference of distance, six hours must be de- 
ducted off the Vanderbilt's time, reducing her passage in comparison 
to 9 days, 3 hours, 26 minutes, or 13 hours, 7 minutes less than any 
former passage to New York by any steamship whatever.— New 
York Herald. 








ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, May 6, 1859. 
The Lord WENSLEYDALE, Vice-President, in the Chair. 
ON HOUSES IN RELATION TO HEALTH. 
By Rorerr Drurrtt, Esq., Member of the Royal College of 
Physicians, London. 
Tne speaker having alluded to the sickness, bereavement, and 
ruinous expense which sometimes ensue from the wrong choice of 
houses by private individuals, and to the disorders liable to be 
diffused amongst all classes, from the unhealthy dwellings of the 
poor, proceeded to consider the subject of houses and their influence 
on health, under three heads. Under the first, he treated of defi- 
ciencies of air, light, warmth, and dryness, and of the maladies of 
degeneration to which they give rise, of which consumption and 
scrofula are types; under the second, he spoke of the common 
typhoid fever of this country, and of choleraic disorders, and of their 
origin in defective house-drainage ; and under the third, he discussed 
the conditions which give intensity and power of propagation to 
certain diseases, such as scarlatina and diphtherite. 

Amongst the details noticed under the tirst head, he observed that 
the ground on which a house is built should have the qualities 
of porosity and firmness; porosity is required in order that all water 
charged with organic debris, which happens to penetrate it, may 
pass onwards and undergo that rapid oxidation which is so happily 
effected by the London gravel. Wherever the soil is deticient in this 
quality, or where beds of gravel or sand come in contact with beds 
of clay, a thorough subsoil drainage is as essential for the health of 
man, as it is for the growth of sweet herbage. Spots can be pointed 
out in which the subsoil is swampy, and where fever has prevailed 
in consequence. Moreover, the land on which houses are being built 
around London is sometimes raised artificially by what is called 
made-earth ; that is to say, on a low, wet spot, quite undrained, are 
heaped all sorts of rubbish, road scrapings, mud, and refuse, mixed 
with organic debris; and over this the houses are built. Besides, 
the excavation of sweet wholesome gravel, and the filling in the 
vacuity with rubbish, has long been prevalent at the west of London, 
and was much to be condemned; and an instance was quoted of a 
house, whose rental was £400 per annum, built over a laystall of the 
last century, that is a pit where every kind of impurity was deposited, 
and now tlled with black mould mixed with sheep bones. This 
earth, when dried and analysed, yielded 10 per cent. of organic 
matter, and was as unwholesome to build on as an old churchyard. 

Want of firmness might be remedied by a solid floor of concrete, 
after the Roman manner, which would enable houses to be built with 
less chance of settlements and cracks, which are causes of unhealthi- 
ness, not merely by allowing cold and damp to enter, but by per- 
mitting currents of fetid air to come from unknown and distant 
sources. Thin walls, too render a house not only extremely cold, 
but unwarmable in winter. 

Passing over the grouping and position of houses, and the width 
of streets, which ought to be regulated by the height of the sun in 
winter, we come to the internal arrangements, and air supply. The 
last may be provided by some special ventilating apparatus, or may 
be left to take care of itself; but even if left to itself, it will be 
prudent to see that the basement-doors, and other chief apertures, 
are not near any source of contamination; moreover, great caution 
should be exercised in rooting in yards and areas with glass, as is 
often done, because the glass may cover over some sources of 
effluvia, and bring them into the house. This has been the cause of 
fever. 

The supply of air to the apartments should be large ; diffused and 
not in perceptible draughts ; and warmed; and should be so con- 
trived as not to attract attention: otherwise persons who are afraid 
of pure air, especially servants and the poor, will speedily close up 
the apertures. The plan suggested by the Commissioners on Warm- 
ing and Ventilation was exhibited, and described as fulfilling most 
of these conditions—inasmuch as the air is warmed by the heat 
otherwise wasted by the chimney, and is introduced in ascending 
currents ; and care is taken that there is a channel of escape separate 
from the chimney, and that the upper part of the apartments should 
be the coolest. Any plan for bringing currents of cold air to the 
level of the feet, or of the bed, is to be condemned. Nothing can be 
a better evidence of the carelessness of our present system of air 
supply to houses, than the fact, that much of it comes down the 
chimneys when there is no fire, bringing with it abundance of soot, 
and many, possibly unwholesome, products of imperfect combustion 
of organic matter. 

A free supply of pure air is the sine qué non to persons who lead 
in-door lives ; inasmuch as the direct influence of close bedroom air 
in producing scrofula and consumption had been proved incontestibly 
by Carmichael of Dublin; and later, by Dr. Guy. But till people 
have a sufliciency of food and clothing, it is a mockery to speak of 
pure air. Man’s instinct chooses foulness before hunger, when the 
contact of pure air with the lungs, and of pure water with the skin, 
creates an appetite for food which he has no means of satisfying. 

Further researches on the composition of house air are to be de- 
sired. It is evident that the amount of carbonic acid represents that 
of the most volatile, and probably that of the most innoxious product 
of the presence of living beings, and consequently the minimum of 
atmospheric impurity. The speaker had made several determina- 
tions which showed how rapidly the quantity fluctuated according 
to the amount of ventilation and the state of the wind. For example, 
in a small room in May’s-buildings, Brick-street, inhabited by two 
adults and three children— 








Volumes of carbonic acid 
in 10,000 vols. of air. 
74 


1g . . . ° 13°7 





April 20th. Noon ; family din 
2ist. _ 99 ” 
24th. Room empty, door open 
20th. All night ° 














2st = ; ° 
»> vend. 2 ‘ . ‘ : , a 
In the Infant Schooi-room, Curzon Schools, Mayfair, 
room crowded, with a window open at each end ‘ 9°46 
na bedroom, unoccupied, but with the doors and win 
dows closed all day, the quantity fluctuated between 


Sand 7 volumes per 10,00v. 

The list of maladies arising from cold, damp, airless and_sun- 
less dwellings, is a long one, and is identical with the maladies 
caused by hunger, depraved nutrition, solitude, and grief; moreover, 
the effects of dark, monotonous, and decayed dwellings upon the 
mind must not be overlooked, inasmuch as they produce a direct 
temptation to indulge in spirituous liquors. m 

Under the second head the speaker alluded to the great number of 
modes in which a house may receive poisonous vapours from sewers. 
If the house drainage has not been revised during the last ten years 
there may probably be every variety of imperfect and dilapidated 
drainag wells that once supplied a family with water may have 
been converted into dead wells and receptacles of filth; and even 
when a house possesses a perfect drainage system of its own, it may 
be invaded by its neighbours: or the remaims of old drainage sys- 
tems may have been left by the carelessness or ignorance of work- 
men. Every pipe, too, of whatever sort, may be a means of bringing 
foul air from sewers; every such apparatus should, therefore, be 
examined from time to time, and be regulated with philosophical 
precision. The possibilities were described of the entrance of air 
from the public sewers into houses; either from stagnation and de- 
composition, or through the wind which at certain times penetrates 
the great sewers from the river; then, wherever a sewer ends 
abruptly, the gases are sure to be driven out of it, through the aper- 
tures in the streets made for ventilating purposes. 

The effects of bad house drainage, and of sewer poison, are found 
in the prevalence of typhoid fever and choleraic maladies. 

The great fevers at Clapham, Croydon, Westminster, and Windsor, 
were all of this sort, and traceable to this cause ; and instances were 
civen of illness, year after year, visiting a family, and robbing it of 
one or more lives ; and when too late, the discovery made that an 
ancient, unknown, and decayed sewer ran under the premises. Many 
such sewers exist underground, not noticed in any map, and un- 
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known to the present generation of officials; serving only as reser- 
voirs of foul. gases, which find vent through most unexpected 
channels. 

It is in vain for the physician to discuss remedies whilst the 
patient is still breathing the vapours which caused the disease. 

Lastly, the property which diseases have of lurking in certain 
quarters, and then breaking out with virulence, and acquiring a 
self-propagating force, was ascribed to impurity in general and to 
defective drainage in particular. Scarlet fever, especially, was 
asserted by the speaker to be caused ab initio, as well as to receive 
power of extension from this source; but the limits of the hour did 
not permit him to develope the evidence on this point. Thirteen con- 
tagious maladies, at the least, can be produced at will; and the 
speaker believed that, in time, epidemic diseases would be found 
subject to human control; and that the surest mode of protecting 
the dwellings of the rich was to cleanse and ventilate the dwellings 
of the poor. 

Diagrams were exhibited, showing the mortality in several parts 
of the parish of St. George, Hanover-square, by which it appeared 
that, out of 20,000 inhabitants of first and second class streets there 
died at home, in the three years 1856, 1857, and 1858, 10°78 per thou- 
sand per annum; whilst, in third and fourth class streets, there died 
at home, in those three years, 20° per thousand per annum, exclusive 
of deaths in hospitals and workhouses. Taking the mews separately, 
there died at home 15°36 per thousand per annum. 

The mortality and population of several streets during these years 
was also exhibited in a diagram, which contrasted the low mortality 
of purely aristocratic and first-class business streets with that of 
the nest of low streets between Grosvenor-square and Oxford-street, 
where, owing to the crowded and unventilatable state of the houses, 
there is a mortality of 30 per thousand ; a mortality enhanced, of 
course, by the deaths of the children who are born but cannot be 
reared in such habitations. 





LAW INTELLIGENCE. 


COURT OF EXCHEQUER, June 9. 
(Sittings in Banco, before the Lorp Cnrer Baron, Mr. Baron 
Martin, Mr. Baron BRAMWELL, and Mr. Baron Watson.) 





HILLS V. THE LONDON GAS LIGHT COMPANY. 
Tuts was an action for infringing a patent, tried before Mr. Baron 
Bramwell at Guildford during the summer assizes last year, when a 
verdict was found for the plaintitl. 

The patent was obtained for certain improvements in the manu- 
facture of gas by taking the subsulphates, the oxychlorides, or the 
hydrated or precipitated oxides of iron, either by themselves or 
mixed with sulphate of lime, or sulphate or muriate of magnesia, 
baryta, strontia, potash, or soda, and absorbing them into or mixing 
them with sawdust, or peat charcoal, or breeze, or other porous or 
absorbent material, so as to make a very porous substance, easily 
permeable by the gus. The material was to be — into a puritier 
and the gas passed through it, depriving it of its sulphuretted hydro- 
gen, cyanogen, and a part of its ammonia, which would be absorbed 
into the porous material, water being at the same time formed by 
the union of the oxygen of the oxide and the hydrogen of the sul- 
phuretted yas absorbed. The patent also claimed renovating 
the material, after it had ceased to purify the gas, by exposure to air. 

Mr. Bovill moved for and obtained a rule upon several grounds— 
1 That the plaintiff's invention was not new, by reason of Croll’s 
and Laming’s patents, and the disclosures made by their respective 
specifications. 2. That the plaintiff was not the inventor on similar 
grounds. 3. That the plaintiff’s specification was insufficient and 
bad, for not specifying which hydrated oxides of iron would answer the 
purpose, or for claiming all hydrated oxides of iron, though some 
would not purify gas. 
oxide of iron to absorb sulphuretted hydrogen from gas was not the 
subject of a patent, its properties and effects with reference to 
sulphuretted hydrogen being previously well known. 5. That the 
renovation of hydrated oxide of iron by exposure to air being pre- 
viously well known, its application to purifying gas was not the 
subject of a patent. 

At the trial several points were raised by the learned counsel for 
the defendants, and the most important was that the subject-matter 
of the plaintiff’s patent was not new, it having been tend to the 
world by Mr. Croll, who in the year 1840 took out a patent for the 
purification of gas by the use of black oxide of manganese, or the 
oxide of zinc and the oxides of iron; and also by Mr. Laming, who 
in 1847 took out a patent for arriving at the same result by chloride 
of calcium. 

The Attorney-General, Mr. Montagu Chambers, Q.C., Mr. Grove, 
Q.C., Mr. Hindmarch, and Mr. Charles Pollock now showed cause 
against the rule; Mr. Bovill, Q.U., Mr. Lush, Q.C., Mr. Webster, 
and the Hon. G. Denman, appeared to support it. 

This case is still before the court. 





Tue OLp Maw Coacues.—In addition to the Cambridge coach, 
yet running, another, the Age, is to be put upon the road between 

ndon and Brighton. The original mail-coach of the same name 
made a reputation which the railway could hardly extinguish, by 
completing the journey between those points in five hours. ; 

WEEKLY MAIL BETWEEN NEW York AND SourHampron.— 
The Postmaster-General of the United States has given notice that 
there will be a weekly communication during the remainder of this 
year between New York and Southampton, by means of steamships 
chartered to carry mails by the American Government, which will 
leave New York every Saturday, and Southampton every Tuesday 
or Wednesday. Letters for Great Britain can now be registered in 
the United States, the registration fee being 2}d. 





CoaL Fretps oF AMERICA.—Questions of high economic value 
arise out of the possible development of the great coal-fields of the 
United States, which in the aggregate comprise no less than 196,850 
square miles, added to which the British Provinces contain 7,530 
square miles; these coal areas are amazing, and may be productive 
of immense commercial results in the far-future. When we reflect 
upon what has been achieved by the produce of the coal-tields of 
Great Britain, mere specks as compared with thosé of the United 
States, and in figures amounting to only 5,400 square miles; when 
we further consider the total coal-fields of Europe, and tind them to 
be only 8,964 ‘square miles, and then endeavour to anticipate the 
mining of the United States upon an extensive scale, we are led to 
forecast a future of almost boundless enterprise for such a country. 
To make these results more appreciable, if we take the amount of 
workable coal in Belgium as !—then all the British Islands is 
rather more than 5—that of all Europe at 83—and in all the coal- 
fields of North America becomes 111.—Professor Rogers’ Geology of 
Pennsylvania. ; 

ForeiGn Jotrrincs.—The New York Journal of Commerce states 
that iron shipbuilding has been commenced by Mr. Sneden, at 
Green Point, on the East River.—The caloric engines (Ericsson’s 
patent) are stated to be increasing in favour in the United States; 
and it is added, that where gas is sold under 8s. per thousand, there 
can be no cheaper or cleaner machinery, as it lights up in twenty 
minutes. Most of the news presses in New York are worked by 
engines of 5-horse power.—The cigar-shaped experimental steamer, 
Winans, built at Baltimore, recently made a second trial trip, and 
attained, it is said, a speed of fourteen miles an hour. She is to be 
made sharper and longer.—The French fioating batteries have each 
a screw propeller, of sufficient power (225-horse power) to move 
them from point to point when in action; but in a seaway it is ne- 
cessary for them to be towed, as, unaided, they can barely make 
three knots per hour. They are pierced for 24 guns, but only carry 
16. The hulls of batteries of this kind cost about £24,000 each, 
and the engines and boilers about £15,000 more. 





4. That the mere application of hydrated | 





NOTES AND MEMORANDA. 


” 


Tue weight of the “‘ Welcome Nugget” was 2,195 oz. 

On solid roads the traction of carriages is inversely as the 
diameter of the wheels. 

Tue specific gravity of ordinary sea-water being 1,026, that of the 
Dead Sea is 1,240. 

LANCE-Woob has a cohesive power of 23,400 Ib. per inch; nearly 
one-half greater than that of ordinary varieties of cast iron. 

Sovruwark BripcGe contains 5,560 tons of iron. The Britannia 
Bridge contains 10,570 tons of iron. 

Tue weight of the heaviest tank engines on the Vale of Neath 
Railway is 42 tons. 

FEATHERING paddle-wheels were applied thirty-eight years ago to 
the first iron steam-vessel ever built. 

Tue great tubes of the Britannia Bridge are said to deflect but 
} in. under the passage of an ordinary train. 

Tue first application of hydrogen to the inflation of balloons was 
made by Dr. Black, in 1767. 

A .iGcur iron boat has been drawn by horses along a canal at a 
speed of fourteen miles an hour. 

Iron ships acquire, by the process of rivetting, a magnetic condi- 
tion suflicient to aflect the compass. 

ENGRAVERS’ wood-blocks, prepared in the dark with a solution of 
oxalite of silver in water, will receive photographic impressions. 

A noiLer, 3 ft. in diameter, with plates of 3-in. iron, will burst 
at a pressure of 708 Ib. per square inch. 

Tue exportation of indigo from India in the year 1812 was 
154,921 Ib. In 1857 it was 7,920,172. 

Tue strongest electric current which could be set up would 
probably be between gold and manganese. 

THE curvature of the earth, or departure from a plane surface, is 
as the square of the distance, and for one mile is 7 in. nearly. 

Tue Oldham incline on the Lancashire and Yorkshire Railway is 
1} miles long, and has an inclination of 1 in 27. 

Tue great batteries for working the induction coils of the Atlantic 
Telegraph contained 400 plates of silver, 9 in. square, and worth 
£2,000. 

In the year 1657, the magnetic needle at London pointed due 
north, its declination having been, for many years previously, to the 
east. 

In 1847, the largest steam war-vessel in the British navy was the 
Simoon, iron screw, of 1,952 tons. The tonnage of the new steam- 
ram, just commenced, will be 6,000 tons. 

In 1857 there were upwards of 5,000 miles of mining aqueducts in 
California. The extent of these works, but two years before, was 
only 1,100 miles. 

Mr. Farrnarrn estimates the total steam power at work in the 
British empire as equal to that of 8,000,000 horses, besides 3,000,000- 
horse power afloat. 

TELFoRD once made a design for a wire suspension bridge, with 
one span of 1,000 ft., and two side spans of 500 ft. each, intending it 
for crossing the river Mersey at Runcorn Gap. . 

In forming the Woodhead Tunnel, three miles long, on the Sheffield 
and Manchester line, 8 900,000 tons of water were raised in tive 
years. 

Ir costs nearly the same to bring a letter as a barrel of flour from 
America, the } 0z. postage being Is., and the freight of the 2001b. 
barrel being from 1s to 1s. 6d. 

Tux great Chinese gun on the north terrace of Windsor Castle is 
of brass, 13 ft. 6 in. long, 27} in. diameter, 12-in. bore, equal to a 
200-lb. ball. Its weight is 7 tons, 3} ewt., 8 Ib. 

CANNEL coal, heated to 350 deg., distils over between 4 per cent. 
and 5 per cent. of perfectly pure water. Some varieties, heated to 
450 deg., give off 10 per cent. of water. 

In the metropolitan area there were, some time since, 62 George- 
streets, 55 Charles-streets, 45 John-streets, 44 King-streets, and, in 
all, 571 streets known under 17 different names only. 

Tue expansive rifle bullet now used in her Majesty’s service was 
invented in 1836 by Mr. William Greener, of Birmingham, to whom 
an award of £1,000 was made by Government in 1856. 

Tue wheat crop in England in 1857 was larger than ever before 
known. Six quarters an acre were not uncommon, and as much as 
eight and even nine quarters were said to have been grown in parts 
of Kent. 

Bestpes Louis Napoleon, Admiral Sartorious, and Mr. James 
Nasmyth, to whom the invention of “steam rams” has been 
attributed, Mr. Robert Mallet states that Captain Richard Bourne, 
R.N., promulgated the same scheme, in detail, in 1835. 

Locomotives have occasionally run away without attendants. 
On January Ist, 1850, on the occasion of a collision at Gravesend, 
one of the engines, from which the driver had leaped, ran to within 
two miles of London. 

In 1854, the number of births reported in France in a population 
of about 34,000,000, was 69,318 less than the number of deaths. In 
England and Wales the births exceeded the deaths in the same year 
by 196,500. 

Tue air plant, which is cultivated by the Chinese, and which has 
been introduced among ourselves, thrives by being suspended simply 
in the air, which, however, contains all the elements necessary for its 
growth—viz., oxygen, vapour of water, carbonic acid, and nitrogen. 

Firepricks are made from an adhesive clay containing but a 
small amount of oxide of iron and lime—the less of the former the 
better; as where a large quantity is contained, it is in danger, at the 
high temperature to which it 1s exposed, of fusing and forming a 
silicate of iron. 





Tue friction of metals upon each other becomes a larger proportion 
of the pressure as the pressure is increased. The friction of wrought 
iron on wrought iron, at a pressure of 32} Ib. per square inch, was 
found by Mr. G. Rennie to be +14 of the pressure. At 4§ cwt. per 
square inch it was “409 of the pressure. 





Tue serew steamship North American has, on two occasiens 
within a year, struck upon rocks near the mouth of the 
St. Lawrence river, her fore compartment immediately filling 
with water; notwithstanding which she has in each case kept on 
her voyage, crossed the Atlantic, and arrived safely at Liverpool. 

Tue celebrated vessel, Wave Queen, built by J. Scott Russell, was 
235 ft. long, 18 ft. beam, and drew only 6 ft. of water. The length 
was thirteen times the breadth. The Iona paddle-steamer, built by 
Messrs. Thompsons, of Glasgow, in 1855, was 225 ft. long, 21 ft. 
beam, and 9 ft. deep. The length was 10% times the breadth, and 
the speed, with 45-in. cylinder oscillating engines (4-ft. stroke) was 
twenty miles an hour. 

Bunsen’s charcoal battery consists of a vessel of glazed porcelain, 
containing another of the same material unglazed ; a zine ring being 
placed in the annular space between the two, whilst a solid cylinder 
of charcoal is placed in the inner vessel. Dilute sulphuric acid is 
poured around the zinc, and concentrated nitric acid around the 
charcoal. The electric fluid passes by a wire from the charcoal and 
returns to the zinc. 

Besrpes the principal planets, there are 55 asteroids, all of which 
have been discovered since the beginning of the present century ; 
45 having been discovered from 1850 to 1858 inclusive. Of the 
whole number, Goldschmidt, of Paris, discovered 11; Wind, of 
London, 10; Luther, of Bilk, 7; Gaspcris, of Naples, 7; Chacornac, 
of Paris, 5; Pogson, of Oxford, 3; Ferguson, of Washington, 2; 
Olbers, of Bremen, 2; Encke, of Driesen, 2 ; and Piazzi, of Palermo— 
Harding, of Lilienthal—Graham, of Markree—Marth, of London— 
Laurent, of Nismes—and Searle of Albany—l1 each. 
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SCOTTISH MATTERS. 

Tue launch may be noted of a handsome paddle steamer from the 
building yard of Messrs. Scott and Co., Cartsdyke, Greenock. 
Her measurement is 160 ft. long, 17 ft. broad, and her depth of hold 
7 ft. Shortly afterwards she was towed round to the harbour to 
have her machinery, which has been prepared by the Greenock 
Foundry Company, put on board, and be otherwise fitted out, after 
which she will proceed to Trinidad, her destination. This vessel is 
intended as a consort to the Lord Harris, built by the Messrs. Scott 
about three years ago for the same company. Another launch took 
place on Saturday of a screw steamer, named the Rebecca, of 
230 tons, from the same building yard. Her measurement is 135 ft, 
long, the breadth of beam 19 ft., and the depth of hold 10 ft. 6 in. 
She will be propelled by direct-acting engines of 40-horse power, and 
20 in. cylinder. After being titted out she will proceed to Lisbon, 
to ply between that port and the Mediterranean. The vessel is 
understood to be owned by a Glasgow firm. 

The Glasgow Mercantile Advertiser notes a discovery said to have 
been recently made in China, which, if true, must soon do away 
with the expense of coppering ships’ bottoms. The objeci is to 
protect the ship against the attack of worms, which prevail to a 
greater or less extent in all seas, and it is said that no worm will 
trouble wood which has received a coating of gambia. It is esti- 
mated that 40 dollars would coat the bottom of a large ship, and it 
is said to harden and preserve the wood. ‘The experiment has been 
tried in China upon a small scale, and found to succeed. 

At the last monthly meeting of the Clyde trust, the treasurer sub- 
mitted a statement, from which it appeared that the revenue of the 
trust for the month of May last was £8,763, while that for the 
corresponding period of last year was £5,957, thus showing an 
£2,826. During the past month there was 
an increase of 111 ships, or of 6,925 registered tons of shipping, as 
compared with the corresponding month of last year. Mr. W 
Allan intimated that he had visited the Messrs. ‘Tennant’s works, 
along with the engineer of the trust, who was quite satistied that 
certain measures which the Messrs. Tennant were taking, and on 
which they had spent about £3,500, to intercept the refuse liquid 
flowing from their premises, would etlectually prevent the contami- 
nation of the river. 

The Glasgow Corn Exchange, which has been undergoing im- 
portant alterations, has been re-opened for business. The hall is 
now 110 ft. in length, by 80 ft. in breadth—a greater superiicial area 
than is contained in the City Hall. It is well lighted trom the roof, 
the decorations of which are of a classical character, and beautifully 
finished. Two rows of pillars support the ceiling, between which 
the windows are arranged in a series of three aisles, the centre one 
being the largest. Below the Exchange, on the ground floor, area 
suite of offices, and below these are large and capacious storehouses, 
rhe additions and alterations cost upwards of £5,000, It has been 
resolved to establish a Corn Exchange for Leith. It was stated ata 
meeting held on the subject a few days since that, in 1807, 1,3>2 
ships came into Leith, the tonnage of which was 204,590 tons; the 
port, in this respect, is the largest in Scotland, and the fifth in the 
empire. 
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TRAFFIC RET 
Week Mies 150, 2008. 
ending open. 
Bristol and Exeter .. .. .. «2 os eo» dune 5 118 — 
East Anglian oo 6 68 of of es 6 @ 5 67} o= 
East Lancashire .. .. «2 «+ of «+ of gp 223 U1 7,087 
Eastern Counties os 88 08 o0 60 »» 12 489 -- 
Kdinburgh and Glasgow .. .. .. in 5 142 5,071 
Glasgow and South-Western .. » Il 183} 7,080 
Great Northern * 5 233 21,432 
Great Western . o- 8s » 12 465) 36,502 
Lancashire and Yorkshire » 12 289) 26,663 
London and Blackwall i ae 5} (1,024 
London and North-Western » 12 810 66,182 
London and South-Western ee » 22 23802 19,005 
London, Brighton, and South Coast oe opp «R BURR 1G 284 
Manchester, Sheffield, and Lincolnshire. » 12 1734 1,llo 
Manchester, South Junction,and Altringham = ,, 12 8 04 
i ee ee ee ee - oe oe gp 12 614§ 35,001 
Midiand Great Western .. .. _— a» — a 4,285 
Newport, Abergavenny, and Hereford » 2 50 1,382 
North British —. « ef “ * ot » 12 149 5,360 
North Devon oo 8e 68 90 02 +e - — _- 
North Eastern .. .. «2 ee oe «oe oe June ll 824§ 37,001 
North London. . * —_ - - 
North Staffordshire .. .. .. «+. «» «+ dune 5 238 7,614 
Oxford, Worcester, and Wolverhampton » 12 4,711 
Scottish Central... «. .. «+ os oF of oo 38 80 2,922 
Scottish North-Eastern .. .. «2 «+ of » # 116 
Shrewsbury and Birmingham ee so ao BS 
Shrewsbury and Chester.. .. .. » 2 4 
South Eastern .. .. os os » 1 3olZ 
Waterford and Kilkenny .. omh ao BS 344 
COLONIAL AND FOREIGN. 
suffalo and Lake Huron .. oo e+ oe May 27 161 
Grand Trunk of Canada ° se 26 e » 23 880 
| Great Western of Canada... ..  .. «. +. May 27 345 
Great Luxembourg .. .. se es Jane 12 12 
Sambre and Mcuse ow oe os nw eo SB OR 
West Flanders .. oo co of oF of oe wo Wh 
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Tue Cigar Sreamer.—Another trial of this craft has resulted 
in a speed which is reported to have exceeded 14 miles an_ hour, 
It is, however, to be still further lengthened and otherwise altered, 
Mr. Ross Winans, the builder, was in London last week, on his way 
to Russia. 

Lona Ramway Carriaces.—There has been for some time 
running upon the Great Northern Railway a train of express car- 
riages, having each six first-class or seven second-class compart- 
ments. These carriages, notwithstanding their great length, run 
each upon four whee 

Sourn Kenstncron Museum.—During the week ending 11th 
June, 1859, the visitors have been as follows :—On Monday, ‘Tuesday 
and Saturday, free days, 2,906; on Monday and Tuesday, free 
evenings, 2,619. On the three students’ days (admission to the 
public 6d.), 958; one students’ evening, Wednesday, 108 ; total, 
6,591. From the opening of the museum 997,893. 

SveamM PLoveuine.—Baru axnp West or ENGLAND Sociury’s 
Mevrine.—The steam ploughing, or rather cultivation, took place 
in a field about a mile and a half from that on which the ordinary 
ploughing was carried on, And such a field for ploughing opera- 
tions by steam! Certainly, nowhere else but in North Deyoushire 
could such a shaped field be found. It was something like going up 
stairs, as our friend Paddy would say, without the aid of steps. 
From the lower end of the field to the top was upwards of 200 yards, 
and the rise for the first twenty or thirty yards was about one foot 
in seven, for the central portion it was nearly one in six, and towards 
the top the steepness was so great that it reached one foot in four, 
The surface of the ground was very hard, especially in parts, and 
there was a great number of large-sized stones mingled with it, 
which made it more tenacious and unyielding; and though some 
heavy showers of rain had fallen during the operations, they seemed 
to have had but little effect upon the hard and resisting nature of 
the soil. ‘The tield was a clover ley, but had not been broken up for 
two years, and the whole surface appeared as filthy and as weedy as 
slovenly and backward culture could possibly bring about. Still, 
with all these disadvantages to encounter, the steam cultivator did 
its work remarkably well. The anchors and the pulleys kept the 
rope well down to its work, and the implement, with the man 
generally riding upon it, went up and down the steep incline with 
the same facility as though it had been upon a level surface, and 
also penetrated the soil to the same depth, breaking it up occasion- 
ally in clods and at other times in small fragments, as though it had 
received a thorough undershaking. The depth cultivated was from 
six to eight inches. The implement was drawn twice over the weld 
in the usual way, once up and down and then across, which left the 
soil completely broken up and shattered, aud the filth upon its sur- 
face to be decomposed by the weather.— Messenger. 
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Tue little sear spring No. 16, must 
not occupy much of our time, as we 
have a great deal to describe in this 
our last article, so we shall briefly 
state that it is first bent hot in a 
neat pair of tongs, afterwards milled 
and filed to gauge, and the eye 
drilled and thickened down, as 
shown (Fig. 2, No. 7), and then 
filed up and hardened. No. 17, the 
tumbler screw, is formed in a 
manner very similar to that before 
described, only that it is screwed 
by hand, and then hardened and 
tempered. No. 18, the sear spring 
screw, is also formed in like manner, 
so we will pass on to the considera- 
tion of the formation of the sight, 
which is shown upon Fig. 1 and 
No. 5; and first we will take the 
lower part on bed of the sight, or 
upon thelist No. 19. This is, in the 
first instance, placed upon a plate, 
and milled to width, and faced at 
the bottom by means of three cutter- 
blocks running horizontally, and of 
different diameters, the centre being 
of course the smallest; then the 
elevation is milled bya cutter formed 
to shape, which, it will be seen, is 
irreguiar. After this, the lump of 
metal between the ears has to be 
cut away, and they are left stand- 
ing up at right angles to the bed. 
A hole is after this slotted through 
the bottom of the bed, by means 
of an American mortice machine. 
In this hole the spring which 
secures the leaf in position works. 
For this purpose a groove is formed 
in the bed between the ears, and 
this is dovetailed out by means of 
a coned vertical cutter. ‘Ihe hole 
for the hinged joint has now to be 
made, and then rimered out. After 
this, the under side of the bed 
has to be milled out roughly to fit 
the barrel, and the slot-hole cleared 
completely through by means of a 
munch. This being done, it is tixed 
in a machine, which finishes the 
lower side to the proper curve to fit 
the barrel. The sight-bed being 
now complete, we come to No. 20, 
or the leaf which is raised from the 
bed, and fitted with a slide to en- 
able the soldier to give the barrel 
its proper elevation. 

No. 20, the sight-leaf. This is 
also milled to shape; the two holes 
are drilled in its length, and a 
slot formed between them by means 
of « cutter-block; this groove is the one through which the 
soldier looks in taking aim, and the sight-slide moves up and 
down its whole length, the holes for the joint or hinge, which 
connects it with the bed, are then formed, and the leaf is 
complete. The sight-slide No. 21, is formed of a piece of steel 
@ by y4 of an inch, cut to length by circular saws, as explained in 
the process upon the swivel. It is then milled to width, levelled on 
one side, and after that milled to thickness. It has now to be partly 
slotted through and recessed in, so as to enable it to slip up and 
down the leaf. ‘To effect this it is now passed under a cutting block, 
which nicks it transversely. It is then recessed in on both sides at 
right angles, by means of a flat vertical revolving cutter, the spindle 
of which runs in the neck already formed; and the projecting edge, 
or cutting button, does its work on each side. The sight-slide has 
now assumed the desired form of a steel band or clip, with its two 
ends bent round, so as to fit the leaf. It has only now to be nicked 
centrically, and it is complete. 








Fic. 12. 








No. 22, or the sight-leaf cap, is a little projecting piece of steel, 
which is dovetailed in at the end of the leaf to preclude the possi- 
bility of the slide falling or being pulled off at any time. As the pro- 
ces es upon this are very similar to those on the other parts of the 
sight, all we need say is, that after being fitted in and permanently 
secured by means of a little pin which is inserted slightly below the 
notch, which is to be seen at the top of the leaf, as the longest sight 
required, there have been altogether eight processes upon this little 
<> of —_ P 

io, 23, the sight-spring, is sim a flat spring pressed out to 
shape from sheet Coal onal drilled, Bs, milled, and depend. 

Passing over Nos. 25 and 26, which are formed after the manner 
before described, we come to the first article belonging to the rifle, 
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which is made of brass, the nose¢ap, which fits on to the top of the 
long end of the barrel. This is No. 27 upon the list, and merits a 
closer inspection. 

The insides of these caps are first rimered out by clipping two of | 
them in a pair of tongs, so that the edges of their interior recesses 
coming together form acylinder, “They are cleaned out and trued by 
four concentric vertical revolving rimers; after this they are taken 
singly and laid horizontally in a frame, and the top-lip, against 
which the barrel rests, is roughly shaped out to the proper hollow. 
Then the hole for the screw is made, and afterwards tapped. | 
The outside, which partakes of the form of the ellipse, and also 
the projecting shoulders, are next shaped in a copying lathe. 
Then the groove in the top-lip, to take ramrod, is cut out, and the 
top is milled out to its perfect curve to tit the barrel, and the whole | 
is touched up with a tile. 

Passing over No. 28 (the nose-cap screw), we come to the con- | 
| sideration of No. 29 (the ramrod), This is formed of steel, is 
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taper, and the grooved end or head shown by No. 4, Fig. 1, is 
| perforated with a slot for inserting the tow when the rifle requires 
cleaning. This having been roughly forged, is hardened and tem- 
red in a bath of molten lead; is then straightened; after this the head 

is milled in a clamp-mill, as it is called, which consists of a steel 
clip, or double tool, tixed in position in such a manner that it can be 
tightened around the work to be operated upon, and gradually pare off 
its circumferential surface, reducing it to the desired size. This 
being done, it is ground throughout its whole length and stiffened ; 

| the points are after this annealed, and the thread put upon the 
smaller end. The last process is to slot the hole through the largest 
end; and this is done with a stiff drill, which works its way through 
gradually, being indued with a backward and forward motion from 





| described, we will proceed to lay them before our readers 


end to end of the required slot, making a long hole by this means 
instead of a circular one. The ramrod having now been shaped, is 
taken into the grinding shop and polished. 

No. 30 (the ramrod-stop) is merely a piece of iron cut off of a 
small bar. 

No. 31 (the ramrod-spring), which is bedded in the stock in 
which a recess has been described as made for this purpose, is first 
bent to curve, then has its groove milled out so as to fit the ramrod ; 
it is after this hardened and tempered, and is fit for use. 

No. 32 (the ramrod spring-pin) is simply a short piece of steel- 
wire cut off to the proper length. 

What we have now to consider is of more importance, and well 
worthy of our attention—it is the formation of the bands which 
clip the barrel to the stock. These are three in number, and are 
shown by Fig. 1, No. 6,7, and 8. As they are but types of each 
other, we will describe the processes upon No. 33 in the list, or No. 8 
in the engraving, which is the upper band. This band, which it will 
be seen is jawed, to receive the upper swivel to carry the strap, has 
more work upon it than any of the others in consequence; and the 
first process is to drift out the interior, which is effected in the machine 
shown in perspective in Fig. 11. This machine consists of a very strong 
punching press, the spur-wheel of which A is worked by the pinion B, 
the shaft on which it is fixed being fitted, as will be seen, with a heavy 
fly-wheel to add to its momentum. The spur-wheel A can at will 
be thrown in and out of gear with the pinion by means of the 
lever C, the handle of which comes near to the operator’s hand. 
The spur-wheel shaft indues the slide D with a reciprocating motion, 
and by this means the drift E is driven through the band, which is 
clipped in the frame F by means of a small screw-handle, the frame 
having been set in position beforehand by means of four screws, 
three of which will be seen on reference to the engraving. G shows 
a separate view of the tool E, which will give a clearer idea of its 
form. It is necessary in this machine to work the slide up and 
down, at times, by hand, and this is effected by means of the small 
spindle H, which is fitted with a handle when required. The other 
end of this spindle is fitted with a pinion, which gears into the small 
tooth-wheel, to be seen slightly in advance of the large spur-wheel ; 
by turning thespindle, when the main-shaft is out of gear with the 
pinion, the slide can of course be lifted up or depressed as required. 

The can containing the soap-and-water, with its long spout leading 
down to the work, will also be seen on inspecting the engraving. 
The inside of the band being cleaned and trued out by means of the 
drift, the exterior is milled, and after this the groove for the ramrod 
is cut. This process is not required in the other bands. The small 
joint is after this milled, and to effect this it has to undergo two 
operations; then the hole for the screw is drilled, and after this 
tapped; the band is then split between the jaws by being sawed through 
by means of a small circular saw. It is then filed, polished, and 
blued, to give it a neat appearance, and the upper band is complete. 

Passing by the screws and other bands, Nos. 34, 35, 36, 37, we 
come to the little nuts which are rivetted and screwed to the end of 
the band screws, thus forming a head, and precluding the possibility 
of their being lost; these are pressed out of thin bar-iron, their holes 
being first punched through them, and after this they are tapped and 
turned on the outside, which completes their manufacture. 

The manufacture of the band-swivels to which the belt is fixed is 
the next point for consideration; and as the two are very similar in 
form we will confine ourselves to a description of No. 39, or the 
swivel for the upper band. This swivel is received from the smiths’ 
shop in the form of a wire of the total length required, with two flat 
bosses at either extremity. The first process is to strengthen these 
forgings; then the round part is melted to the required diameter 
after; then the flat ends are milled to shape; and then the whole is 
bent or looped round, so as to bring the true faces of the bosses into 
contact ; these two faces are then brazed together, so as to form a 
solid lump in the centre of the bottom side of theloop. The exterior 
is then milled and polished, and the whole blued. 

Passing over No. 40, as also No. 41, which is formed after pro- 
cesses already described, we come to the consideration of the trigger- 
guard, which is more worthy of our attention. The trigger-guard 
is a frame of brass for keeping the trigger from being touched, ex- 
cept at the desired moment; its form may be seen on reference to 
Fig. 2, B, where are shown two views of it. The processes upon the 
trigger-guard being in many respects different from those at present 
And first, 
the surface which rests upon the stock is milled, and the sides of 
the stud, which will be seen projecting from the shorter end, at the 
same time. This is etlected by means of a pair of circular cutters, 
which are placed the right distance apart to clear the stud, but face 
both sides of it at the same time. After this the holes are drilled 
for fixing it to the stock, and then the side-hole through the stud. 
After this the trigger-guard is edge-milled, and then fixed horizon- 
tally upon a machine, which shapes out the inside surface of the 
elliptical hole; and it is after this tixed in a similar machine for the 
purpose of having its outside circumference milled to form. This 
machine we will now proceed to illustrate and describe, as it is a fair 
type of many of the others. 


DESCRIPTION OF MACHINE FOR MILLING THE OUTSIDE OF THE 
TRIGGER-GUARD. 

Fig. 12 shows a perspective view of the machine, which consists of 
a cast-iron bed, upon standards, supporting a cross-frame, planed true, 
and fitted with a slide capable of being moved backwards by means 
of along handle A, which is marked in the engraving. Fixed in 
this upper frame is a vertical spindle B, which is driven by means of 
the long pulley C, the strap being twisted for that purpose. The 


| lower end of the spindle B is fitted with a cutting-block, grooved to 


the curve of the lower part of the guard. : 

The lower bearing in which this spindle runs is fitted with a boss 
D, which holds the pin fer travelling the mould. The trigger-guard 
is tixed, as will be seen, upon a table E, which is moved backwards 


| and forwards by means of the handle which projects from the sides. 


In proximity to the block which holds up the guard, is the boss F, 
to the top of which is fixed the mould or copy. This copy is traced 
by the pin, the action being induced by means of the handles before- 
mentioned; and in this manner the spindle, with its revolving 
cutter, is caused to cut an exact counterpart of the mould; nor can 
it take off either more or less than the required amount. This being 


| done, the surfaces on which the swivel bosses run are milled, and 


the guard is complete. The trigger-guard pin No. 43 we will pass 
over, as also No. 44, the screws, and proceed to describe No. 45, the 
plate. This will be seen in Fig. 2, B, No. 2, where are shown two 
views. This plate is for the purpose of securing the trigger in Its 
place, and is manufactured as follows :—First, the bottom, or flat 
part, is milled; then the top, also crosswayss ; after this the hole is 
drilled for the tang-screw. The studs, which, it will be seen, are 
cylindrical, are shaped by means of hollow bits provided for that 
purpose ; these are then cut down to their proper height; their edges 
and ends are milled, and the holes for the tang-screw drilled taper. 
After this the long slot-hole is cut through by means of a thin cir- 
cular cutter, and after this slotted complete in a small slotting 
machine ; and then it is finished off and polished. ? - 

No. 46, the trigger, which is shown in Fig. 2, B, No. 1, is the next 
thing which we have to describe. Thisis a very awkwardly-shaped 
piece to shape by machinery. Itis first thickened, two being placed 
at once in the machine ; the outside curve of the tinger-piece is then 
milled, the little hole drilled; the inside is after this milled out by 
means of curved cutters; the edges are then filed and polished, and 
the whole case-hardened. nee : 

Passing by No. 47, the trigger-screw, which is turned out of wire, 
we come to No. 48, the side-cups: these are punched out of oes 
of cast brass and flattened; the holes are after this drilled through, 
then their lower sides are filed true and recessed for the screw-head ; 
they are after this milled to thickness, and then present to the > 
server the form of a circular plate, with two projecting semicircu ~' 
lips, which are for the purpose of keeping them from turning — 
when let into the wood of the stock. The mode of making the 
recess in the wood for these we have described. Passing by a 
tang-screw, which is formed after principles alredfty described, W 
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come to No. 51, or the butt-plate, which is shown in two views | 
upon Fig. 1, No. 3. The butt-plate is formed of brass; and first, 

the holes having been drilled, the inside is milled, then the outside | 
of the tang, or short end, is faced down with a revolving cutter- 
block; then the whole of that part which rests against the shoulder | 
is cut to shape by means of a conical tool, with a milled point | 
revolving vertically, and fitted upon a frame much similar to that 
explained in the trigger-guard machine; this frame is fitted with a 
pin, which is made to traverse over a counterpart; and the butt- 
plate itself being placed in a like position, all its irregularities are 
removed. This is a newly-invented machine, and very well does it | 
do its work, truing up the surface completely. The butt-plate | 
being now finished, we pass to No. 52, or the butt-plate screw. This | 
is clamp-milled in the manner before described, and the heads slotted. | 
Passing by No. 53, the bridle and sear-screws, we come to the nipple | 
or cone, as it is here called. These are made of steel, forged first in | 
the rough, and then clamp-milled to their proper figure; then the | 
ends are cut off to their proper length in a common strong vice with 

cutting jaws. The holes ade then to be drilled, and these are 

coned both ways; that at the top, or the part on which the cap fits, 

being so very slightly indeed. This drilling is effected in one machine, | 
fitted with five drilling spindles and two rimers for finishing off the | 
holes. The lower part of the cone has now to be squared, and this is | 
effected by passing it between two revolving cutters, first in one 
direction, and then giving it a quarter of a turn round, and repeating | 
the cutting process. The thread is then cut upon the shank. When har- | 
dened and tempered it is fit for use. Having now completed the descrip- | 





tion of the processes upon the various parts of the rifle, let us, for a few 
minutes, watch the assembler, as he works at his bench with all the 
various parts placed in boxes before him. He is a most methodical 
man at his work ; and as he handles the component pieces of the ritie 
that he is operating upon, they seem somehow to fly together, and he 
can with ease assemble or put together and complete a rifle in two 
minutes and forty seconds, when asked to show how quickly the thing 
can be done. The lock is, of course, supplied to the assembler complete, 
and put together, so that he has to handle and operate upon twenty- 
three separate pieces. The assembling done, the rifle is handed toa man 
whose duty it is to try the spring and trigger, and inspect the gun 


| in various ways; which being done, he has to stamp it as a proof of 


its having passed. 

In proving the strength of the main spring, a hook fixed to a 
small Salter’s spring-balance is applied to the hammer, and it is 
lifted by this means. If the weight required for the purpose is 14 lb., 
it is considered heavy enough. The trigger is proved in a similar 
way, and the power or weight which is allowed in this case is 8 Ib. 
As the rifles are completed they are packed twenty in a box, in two 
rows of ten in each, and thus sent away. 

No one cursorily glancing around this vast factory can have any 
idea of the great amount of science and ingenuity displayed; but 
we hope that the somewhat lengthy description which we have fur- 
nished to our readers will have given them a slight insight into the 
mechanical resources of the Entield Rifle Factory, where they are at 
this present moment, by increased exertion, turning out their 1,500 
rifles complete every week. 


ALMOND’S FURNACES FOR THE COMBUSTION OF SMOKE. 
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AccorD1nG to this invention, by Thomas Almond, of 22, Pickering- | 
place, Paddington, a partition or diaphragm is placed in the fire-box 
or furnace chamber, which partially divides the front part from the | 
part next the tubes in locomotive boilers. This partition is formed 
of a water space having through holes or smoke channels, space and 
passage being provided from the fire over the top; and it may be 
also underneath this partition. On the side of this partition next 
the tubes are placed a number of hollow fire-tubes. which lie with the | 
hollow side against the water partition, and being made in short 
lengths are placed one above the other to form continuous channels 
from the lower to the upper part of the partition; these channels re- 
ceive and conduct the products of combustion passing below the par- 
tition and through the tubes or passages in it before mentioned. A 
series of such inclined channels are formed throughout the breadth of 
the fire-box, so as to receive the products of combustion all the way 
across. Immediately on these fire-clay flues or channels are laid a 
second series of tubes of like construction, which form also a series 
of channels abutting and resting against the flue channels; these 
latter are for the passage of air admitted from the exterior through 
the fire-box at a point under the body of the boiler, or at other suit- 
able position. The air inlets are furnished with slides or regulators 
to regulate the supply of air admitted. 

Fig. 1 represents a section of the fire-box of a locomotive fur- 
nished with parts according to this invention; Fig 2, a horizontal 
section through the partition and sides of the fire-box; and Fig. 3, 
plan and end view of one of the fire-tiles forming the air and smoke 
channels at the back of the partitions. The partitions A, G, are 
formed and connected with the fire-box in the manner of ordinary 
water spaces or partitions therein. but with flue-tubes or channels 
4, a, through such water spaces or partitions. On the upper surfaces, 
or those next the tubes, are placed the fire-clay tiles B, B, so as to 
form a series of continuous channels 6, b, from bottom to top of the 
partition A. A second series of tiles B are placed on the first series 
to form channels c, c, across the breadth of the fire-box. The frst 
series of channels b, b, receives the products of combustion passing 
through holes a, a, and conducting such products to the upper part 
of the fire-box. The channels c, c, are open to the atmosphere at 
bottom, being in communication with air-passages i, i, which allows 
greater or less inflow of air, according as it may be regulated by the 
slide D. As before mentioned, the products of combustion enter and 
ascend in the channels }, while air ascends in the channels c. The | 
heat imparted to the tire-tubes by the products of combustion is | 
transmitted to the air passing up channels c, c, which becomes 
thoroughly heated before reaching the top; the products of combus- 
tion and the air so ascending are distributed evenly in two films, the 
air being at a temperature suitable for combustion. The products of | 
combustion and air thus escaping at z, mingle and mix intimately | 
together, as also with the air and products passing over the top of | 
pean A, producing combustion of the smoke or products of com- | 

ustion arising in the tire-box. 

Fig. 4 represents a longitudinal vertical section of a marine boiler | 
furnished and arranged according to the invention. F are the fire- | 
bars as usual, the space between which and the upper surface of the 
furnace chambers may be increased beyond that in ordinary, to per- | 
mit of the introduction of the water space or partition A, which in 
this case, it will be observed, is somewhat horizontal, the fire being | 
underneath. 





Tae New York Mau. Sreamers.—SoutHampton Line.—The 
Pi iladelphia Press, in alluding to the launching of a new iron 
steamer at Wilmington, Delaware, says :—* She is of great strength 
and beauty of model, and for her tonnage the largest ever built in 
the United States of iron. She is owned by Commodore Vanderbilt, 
of New York. She will be finished about the 1st of July next, and | 


Placed on the line between New York, Southampton, and Havre.” 





| quality. 
| at a sufficient depth to be safe against the possibility of any injury 
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Rapmw PassaGe.—The Flora, a steam-packet belonging to the 
Bristol General Steam Navigation Company, made the trip from 
Bristol to the Passage, Cork, in thirteen hours on Tuesday. The 
Flora is a comparatively new vessel, but has recently undergone 
some alterations, which have increased her speed. 

Russtan DespatcuH VEsseLs.—We have been furnished with the 
following particulars of the trial trip of the Russian Government 
despatch vessel Soukssou, which took place in the Thames on the 
4th instant. This vessel has been constructed at the Northfleet 
Dockyard, and is fitted with Harman's direct-acting screw engines 
of 60-horse power. The results obtained on the occasion referred to 
were unusually satisfactory in every respect, particularly as regards 
the machinery, which developed rather more than four times the 
nominal horse-power, and was remarkable from the complete absence 
of noise and vibration incidental to most direct-acting engines of 
great speed—arising principally from the peculiar arrangement of 
the parts, and the close application given by the patentee to their 
design and construction. The dimensions of vessel, engines, &c. &c., 
are as follows :— 

Length on load waterline .. «1 «s+ «+ ee oe 121 ft. 10 in, 

Breadth ,, o # oo 90 08 00 ee 6 +» 20 ft. 3in. 

Draught on trial(mean).. .. «. +. ° ee 9 ft 3} in, 

Area of immersed midship section .. «- 1236 


Nominal horse-power 60° 
Indicated = ve 251-2 
Diameter of cylinders 28 in. 


Length of stroke es ee ve 16 in, 
Diameter of propeller .. .. 7 ft. 9 in. 
1] ft. 


Pitch of 





Number of revolutions (mean at mile) ‘“! : 113° 
Steam pressure .. .. ee +s oe ° 18 Ib. 
Vacuum - ao #6. 06 62 00 © ° 25 in. 
Knots per hour (through the water) .. . 10 
Propeller .. . we te ee oe ee ° ° « 11°93 
ME os 0s os se. .00 66. 06 0s ° 1°93 
Indicated H.P. to midship section ee 2-034 
Co-efficient of duty by formula: “ * ” 491°6 
Lap. “ 
Displacement at trial so 288°5 


Coals on 90 38 tons, 


Vicror1a BrinGe, Prurico.—The foundation-stone of this im- 
portant work, the first railway bridge over the river Thames within 
the metropolis, was last week laid by the eldest son of Mr. Fowler, 
the engineer of the work, in the presence of a few friends, including 
the Rev. Mr. Jennings, rector of St. John’s, Westminster, Mr. Kelk, 
the contractor, and Mr. Wilson, the assistant-engineer. The works 
of the Victona Station and Pimlico Railway, of which this bridge 
forms an important part, have been carried on with great energy 
since the Act of Paclement received the royal assent last year, and 
it is confidently expected that the whole undertaking will be com- 
pleted during the summer of 1860, when the Brighton East Kent, 
Great Western, and London and North-Western Railway Companies 
will be in a position to give their passengers access to a new and 
most convenient west-end station. The bridge over the Thames will 

resent some interesting peculiarities of construction, by which great 
ightness of appearance will be combined with unusual strength and 
rigidity. The superstructure, which will consist of four arches, each 
of 175 ft. span, will be formed entirely of wrought iron of superior 
e piers and abutments are founded on the London clay, 


arising from the future deepening of the bed of the river, by scour 
or otherwise, which has been so destructive to Westminster and 
Blackfriars Bridges; they will be constructed of massive ashlar 
work, for which the ter part of the stone is wrought and on the 
ground ready to be A ee in the work. The total cost of the bridge 
will be under £100,000, and it will be completed in less than two 
years from its commencement. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





NEW THEORY OF ELECTRO-DYNAMIC INDUCTION. 
(Continued from p. 407.) 

Str,—I showed that the condition of the primary wire P N (Fie. 12) 
through which a current has been fully established, may be com- 

pared to a reser- 
A voir or vessel of 
water, shaped 
exactly like the 
figure APN. By 
pipe at A, or 
rather by per- 
colation through 
the whole of the 
side A P, it is 
kept constantly 
full; at N there 
is a small aper- 
ture from which 
it slowly es- 
capes: this is a 
voltaic current. 

Now say 
that this cur- 
rent, if we may 
call it so, is 
almost entirely 
static; it is a static current—at least it is as much static as current; 
it is almost entirely static between P and 6; very much so from 6 to 
c; less so from c tod; it flows most rapidly from e to N ; there is 
most current where there is least tension—in fact where there is 
least electricity, or least charge. Now the whole of the current or 
transference of electricity from one _po «it to another is entirely within 
the charge itself ; it never affects the Static tension along the line, and I 
have shown that by the variation of this static tension during 
the charging or discharging of the wire all the effects of volta- 
electric induction are produced, so far as they are manifested in 
currents or waves. Hence, when there are no variations there can 
be no induced currents—there is simply in the secondary wire n p 
an induced or electrotonic state. How can it beotherwise? It has 
no battery, like the primary wire, to continue the current. Shut off 
the battery, and the current will stop in the primary wire also; but 
the wire will not continue charged, even though insulated: it is only 
charged inductively. 

Lastly, this brings me to the point that the ey acts as an 
inducing-machine; and that in a very singular way. If the current 
be an induced charge, does it not seem remarkable that the positive 
charge is towards the positive pole and the negative towards 
the negative pole, regarding these poles as the sources of that 
inductive action? say it certainly does; and a single glance 
at the cylinder and spheres, Fig. 5, will wy explain what 
I mean. So much was I impressed with this idea that for 
some time I could not help thinking we had hitherto entertained 
a totally false and inverted view of the action of the voltaic-battery. 
The idea which was forced upon my mind in the study of dynamic in- 
duction was this—that the surface of contact between the zinc and the 
acid, or rather, I should say, the section of contact, or that cross section 
at and within which the chemical action is going on, presents a 
negative surface towards the positive pole, and a positive surface 
towards the negative pole. This idea, which has led me to a solution 
of Ampére’s a will be easily understood by the annexed 
diagram (Fig. 13). Let P, for example, be that face of the section 
of chemical action 
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FIG.13. which looks to- 

8 — c wards the positive 

— —o pole, or what we 

. 8 ee wil —.+}+4—]r call the positive 
r c end of the con- 





necting-wire, re- 
presented by the cylinder B C, and N the other surface. Then if we 
conceive P to be —and N +, all the phenomena of the current seem to 
be explained easily. The wire is charged inductively, as by the two 
spheres in Fig. 5; C becomes the positive pole, it exhibits positive 
tension; B the negative pole, it exhibits negative tension. When the 
wire is thus charging itself inductively there is a positive current from 
6 toc, anegative from C to B: this is exactly what happens in static- 
inductive charge. But P and N are both connected conductively as 
well as inductively with B C; hence the induced pone current 
caused by the attraction of the negative surface P will continue, 
more or less rapidly according to the conducting power of the wire, 
to flow towards and combine with — P. Precisely the same will take 
place with the induced negative current and + N. The intelligent 
reader will see how beautifully this might seem to explain the cur- 
rent as simply a result of inductive attraction and repulsion. It is 
reduced to the precise case of the two spheres and cylinder in Fig. 5. 
It shows how a current might be considered as a state of induced 
charge in the wire, constantly tending to sink by conduction—con- 
stantiy renewed or sustained by induction. 

On reflection, however, 1 found that this theory did not agree with 
the static condition of the battery at its two poles when the circuit is 
broken. That condition shows that the positive action is outward 
towards the poate pole ; the negative outward towards the 
negative. Hence we have the battery and its connecting wire 
actually in that strange state of inverted induction represented by 
De (Fig. 14.) It is the state of an induced charge, produced, as it 
were, by the con- Fic.1¢. 


stant repulsion 

of the electricity —a 

nearest tothe in- {—| === + + io 
tive currents (as Pp + = +— ee N 
shown by the | Fe | a B22 am 

arrows) flow in od ” 

directions exactly the reverse of those of common static in- 
duction, as these are shown by the arrows in Fig. 18. In De 
(Fig. 14), the large arrow shows what we call the course cf 
the current. Now let us approach to De, through which 
this battery current is passing from P to N, the cylinder or 
wire F g through which we shall suppose for the present 
that no current is passing, and that it is not yet connected 
with the battery P’ N’. Volta-electric induction will take place ; 
the two electricities in F g will be separdted ; a positive cur- 
rent will flow in the direction F G, a negative in the direction gf. 
This, as I have shown, will be purely static induction, and in this 
the electricities will flow in the same outward direction as if P’ and 
N’ were two statically inducing charges. ‘i his leads to an arrange- 
ment of the electricities in the two wires D e, F g calculated evidently 
to produce repulsion. But this effect will continue only so long as 
Fg continues to advance towards De. Stop it, and there is no 
longer a current in Fg. I have previously said that it would remain 
(currentless) in that electrotonic state thus produced; but I now see 
farther into the subject, and yet this new light does not interfere 
with the truth of anything essential that I have advanced. It is 
merely more light. The electrotonic state, which, I perceive, must 
now keep its distinct name, gives place to the natural induced state 
imperceptibly, for the action will be very slight. While Fg remains 
at rest, the negative electricity in that wire will tend to accumulate 
towards G, the positive towards F. There will now be a tendency 
to attraction, but it will be scarcely perceptible. In that state con- 
nect F and G with a reversed battery P’ N’, so as to send through it 
a current in that direction in which the induced current flowed when 
it was advancing. We have now battery induction ; we have the old 
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electrotonic state again; we have now the positive current flowing 
from P’ and again accumulating towards G, or at least realising the 
very same conditions as when F G was advancing, and was not con- 
nected with the battery. I G will be repelled. 

I think this very clearly shows that Ampire’s laws, as well as 
volta-clectric induction, both rest upon the simple principle that 
similar electricities repel, and dissimilar attract each other, The 
mystery in Ampére’s laws, which baffled me so long to explain, and 
which seems to resemble an inversion of the natural character of the 
two electricities, does really arise from that extraordinary state of 
inverted induction which exists in the current charge. It is an in- 
duction coincident with the combination of the two electricities, 
instead of an induction effecting their separation, as in other cases, 
and as happens in the secondary wire, even in volta-electric induc- 
tion. I shall call it conduced, conductive, or current-charge. 

The annexed cabalistic-looking diagram (Fig. 15) presents a com- 
plete symbolical solution of this intricate problem. It explains 
conduction, static induction, volta-electric induction, and Ampére’s 
laws of electro-dynamics — that is to say, it connects the whole to- 
gether, and completely accounts for the phenomena embraced in the 
empirical law of Lenz. The long arrows represent the course of 
the (positive) currents, primary and induced, permanent and momen- 
tary; the double-headed arrows express repulsion; the single 
arrows, pointing to each other from different electricities, attraction ; 
from similar electricities, repulsion. 
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A, B, and ©, D, are the poles, or rather the opposite surfaces of | 
the section of chemical action, of two voltaic combinations, arranged 
t 






in reverse order; they exhibit, therefore, direet dynamic cha ry | 
friction, heat, chemical action, &c., which is unlimited so long as the | 


action continues; «6,ed are enlarged sections of the conjunctive | 
wires; they exhibit, by the meeting of the small arrows, conductive 
or current-charge, which continues also as long as the action—it is 
permanent. In these cases of conduced charge the similar electri- | 
cities are next each other, towards each end. FE, F, G, H exhibit | 
direct static charge, which has been communicated or measured out 
from some source or other charged body, and is, therefore, limited ; 
they may be regarded as the poles of two static combinations E e/'F, 
Gg, arranged in the same order. Fj 

If B and F be not conductively connected with ef, then takes 
place static induction, which is separation. So with the other part 
of the static system GighH. This state is shown by the signs + 
and —, cach opposite the dissimilar sign. ‘The process of its forma- 
tion, or the separating of the electricities, is shown by the divergence 
of the small arrows in ef, gf; and the etleet will be the same whether 
¢ fis conductively connected with gh or not; there will be two induced 
momentary currents, one in each; ef and gh will then repel each 
other: this is static induction. 

If E and F were now respectively connected with ef, also G and H 
with gf, as A and Bare connected with ab, then conductive dis- 
charge would take place, and ef; gf would assume momentarily the 
form of ab, with the two electricities like to like on each side, and 
the arrows converging. If ef, gh were good conductors, the dis- 
charge would be momentary, the charge in each case being limited ; 
if bad conductors, like the air, it might be prolonged into an insensi 
ble current. Let us suppose that this discharge has taken place, and 
that the whole of the static system Ee fF, Ggh Ui has become 
neutral, : 

In this condition let the battery contacts be made, so that one 
current passes in the direction B A, another in the direction CD, 
either independently or as one current. If the moveable system | 
e/, gh (which may be connected or not) be now moved upward or 
downward, we shall have all the effects of static induction, acting 
longitudinally, produced by volta-electric induction acting laterally. 
When moved downward, all the phenomena will take place as repre- 
sented in the tigure. The same e ects will oecur when A B acts 
alone, or CD alone, but when they act together (as in the galvan- 
ometer, the electro-magnet, the induction coil, &e.) the volta- 
electric foree will be doubled; there will be attraction between a 6b 
and e /, resisting the downward motion (Lenz’s law); repulsion be- 
tween gh and e¢ d, also resisting the downward motion (Lenz's law); 
repulsion between e fand g A, neither resisting nor assisting the 
downward motion, but causing a preponderance of repulsion in the 
whole system; so that the permanent currents a 6, ¢ d, which are in 
different divections, will repel cach other, whether regarded as dif- 
ferent currents or as two parts of the same current (Amp0re’s law). 

Phe same phenomena will oceur, on principles which I have fully 
established, if, instead of the downward movement of te system 
chy we suppose the current suddenly to cease in A Bor si idenly to 
commence in CD, or both to oceur together, in which case they must 
be two ciflerent currents, j 

Phe whole action may be easily conceived by supposing the entire 
intermediate system @ 6, ef gh, ed, connected by three pairs of 
spiral springs, which, when all are at rest, are neither extended nor 
compressed; that is to say, are in their natural state without tension. 

iv an upward movement of the secondary system, or by revers 
ing the current or currents in the primary or primaries, all would be 
reversed: and all is simple static attraction and repulsion. 

Having thus fully explained my theory, and that peculiar view 
of the battery-action which it suggests and demonstrates, I have left 
myself no room to trace it minutely into its consequences, Tam | 
hound by promise, however, to show how it explains the following 
characteristics of volta-electric currents :— 

1. Their high tension. —This must needs be, if induced by making 
ig contact with a cood-condueting primary wire. In that 
are induced by the charging and discharging of the pri- | 
mary wire, not by the current, They are, therefore, precisely the same 
in character asa Leyden-jar discharge. Yet, if the primary wire be | 
thin, or a bad conductor, so as to offer much resistance to the charge 
and discharge, they will not have high tension. Hence, it is found 
by experience that the primary should be a thicker wire than the 
secondary, If these currents are induced by mechanical motion of 
the primary, their tension must depend entirely on the rapidity of 
that motion and the amount of resistance which they themselves en- 
counter. Generally, by the arrangements adopted, their tension must | 
be high; but Faraday characterised them at first as low in tension, | 
and they could not be otherwise with his arrangements. | 
2. ‘Their small quantity. —The secondary is usually made thinner | 

















| 


than the primary to obtain tension, and this arrangement is incom- | 
patible with quantity. Moreover, their quantity must correspond | 


} the tension of A; 


with, and be limited by, that quantity of electricity which suffices | 


to charge the primary wire. Hence, give us length enough of pri- 
mary, as in the Atlantic cable, and we shall have quantity enough 
in the induced currents, especially if great = be combined with 
thickness in the primary. The return and prolongation currents in 
the Atlantic cable are simply what these induced currents would be 
in the iron covering of the cable, if that also were insulated. True, 
it has been hitherto commonly understood that in the Atlantic cable 
we have only to deal with static and not with dynamic induction. I 
ask, can there only be static induction, inthe common sense of the 
words, or in any sense opposed to dynamic induction, when never 
an electroscope has been expanded—never a pair of gold leaves 
diverged—never a single phenomenon visible, except in the shape of 
current electricity and magnetic power? Can it be nothing but 
static induction with a current 2,000 miles long, traversing the 
broad Atlantic in a few seconds, and “ Daniell’s battery in circuit ?” 
This must be strange static electricity if these words are used in oppo- 
sition to current force. Yet I admit that the phenomenon is one of 
static induction; I said sofrom the beginning, and I say sonow. Ihave 
shown that in principle static and dynamic induction (which is 
magnetism) are the same thing; and no better proof of the truth of 
my theory exists than the phenomena of the Atlantic cable. I 
merely say, that whatever characters belong to dynamic induction 
belong also to these. They are, indeed, intermediate in their develop- 
ments, simply because the outer wire covering, or its equivalent the 
water of the ocean, is not insulated—the arrangement is inter- 
mediate. The Atlantic cable has been compared to a Leyden jar ; 
it is as much an induction coil; it partakes of the properties of 
both, and they are substantially in principle the same thing. By 
slight modifications I can produce all the phenomena of the coil with 
a Leyden jar; all the phenomena of the jar with a Ruhmkorff’s 
coil. The cable is a long jar; the coil is a short cable—it may even 
be along one; only, in the coil, the Atlantic ocean is represented by 
a secondary wire not insulated. 

3. Their being alternately in opposite directions.—This has been 
clearly explained in accounting for their existence. 

1. Their being opposite in direction to the primary current when 
that current commences, and in the same direction when it ceases,— 
This also has been fuliy explained; it is a condition of their 
existence. 

5. Their (in general) momentary duration.—Of course—they are 
charge and discharge ; and generally the arrangements are such as to 
permit the charge and discharge of the primary to take place very 
quickly. 

6. Their longer duration in some cases than in others.—This will 
depend on the length and resistance of the primary ; if it takes long 
to charge or long to discharge, the induced currents will correspond. 
With mechanical motion we can make their duration infinite, and 
therefore their presence insensible. 

7. Their greater quantity or higher tension in some cases than in 
others.—These points have been already explained. 

8. Why it happens that no current is produced in the secondary 
wire, except at the moment of making and breaking contact with 
the primary or battery wire.—Because the current in the primary 
has nothing to do with them ; it is the charge and discharge. 

I have thus redeemed my promise; and I think it will be admitted 
that the clear and obvious way in which all these phenomena are 
accounted for, places the truth of the theory itself beyond doubt. 

But I shall do more. The relations which I have pointed out 
merely enable us to calculate and predict the phenomena in a general 
way; [ shall now show how they may be reduced to exact calcu- 
lation. I shall work out the law or formula of dynamic induction ; 
at least, I shall clearly indicate the principles on which it may be 
worked out. 

Returning to Fig. 12,1 have shown that the force of the discharge 
in the first unit of time is A P; in the second Am; and so on; in 
the fifth A p; that is to say, in the first unit it is 1, in the last + 
The values are, therefore, to cach other, as 5: 1, or as 25: 5 = 58: 5 
Ilence if n = A p express the force of the regular voltaic current 
when fully established, 2? expresses the initial force of the dis- 
charge, which, after an “et | varying according to circumstances, 
subsides into the regular current by a curve of which }, 4, 4, &e., 
will express the ordinates. 

Or the same result may be arrived at more clearly thus : —What is 
the initial discharge? It is the attraction of the two electricities 
for each other, overcoming the interposed resistance, and causing 
them to rush together; it is the same thing as the silent collapsing 
of two pith-balls, say A and B, when A is charged positively, and B 
ch d by induction. Now, we know that the pith-balls or gold 
leaves collapse with a force which is proportional to the square of 
the tension of the positive charge in A. This, therefore, expresses 
the force of the initial discharge ; it is proportional to the square of 
that is to say, it is proportional to the square of 
the ditference of tensions between A and B. I therefore lay down the 
following two important laws, the first of which must form the basis 
of the science of induced currents, as the second already forms the 
basis of the science of voltaic currents :— 

Law of Discharge.—\. The force of the discharge of a voltaic 
battery in the first instant of contact is exactly proportional to the 
intensity of the static charge which preceded contact ; that is to say, 
it is as the square of the tension, or, for a given size or surface of 
plates, it is directly as the square of the number of plates. 

Law of Current.—2. When the discharge has settled down into a 
regular current, which for a very long and resisting connecting wire 
it takes a considerable time to do (as we have lately seen, to our 
unhappy experience, in the Atlantic cable), the force of the current is 
in the simple ratio of the tension, or, for a given size of plates, it is 
directly as the number of plates. 

Have we any proof of the truth of the first law, which I now 
venture formally to announce as that which must constitute the basis 
of the science of dynamic induction? I say, we have in these two 
well-established facts, which, taken in connection with the second 
law, it completely explains :— ’ 

1. The thermo-electric effect of a rapid Leyden discharge is in the 
duplicate ratio of the tension or specific quantity. 

2. The thermo-clectric etlect of a voltaic current is proportional to 
the magnetic and chemical etlects of the current; that is to say, it is 
in the simple ratio of the specific quantity. 

fo which I add this third fact, as a deduction from the other two, 
and as clearly explaining a phenomenon not hitherto understood, 
although it has been found by Sir W. Harris to be a fact :— 

3. The thermo-electric etfect of a discharge from a feebly charged 
Leyden battery, composed of numerous jars, is nearly in the simple 
ratio of the quantity. And why? It is more acurrent than a 
discharge. 

I venture to predict, as another deduction, this fourth fact, which 
I am willing to submit to the test of experiment, and which I con- 
ceive may be easily tested, although I have no apparatus sufficiently 
delicate for the purpose :— ‘ 

4. The impulse communicated to an exceedingly light magnetic 
needle, at the moment of making contact with rheomotors of 









| different powers, will be found to be proportional to the square of the 


specific quantity in circulation, as expressed by the tinal deflection 
of the needle in each case (using the tangent-galvanometer. ) 
Let us now assume— 
E = electro-motive force of battery 
I = intensity (oramagnetic force) of primary current. 
L, = total length of primary wire. 





I.’= acting length of ditto. 

S = section of ditto. 

KR = resistance of primary circuit,dncluding battery. 

i = initial intensity of force of discharge. 

#’ = initial intensity (or magnetic force) of induced current. 
? = total length of secondary wire. 

t = acting length of ditto. 

$s = section of ditto. 

r = resistance of secondary circuit. * 

¢ = inductive capacity of dielectric or insulating medium. 


d = distance of wires or thickness of dielectric. 





Now, by Ohm’s law, the intensity of the regular current, when 
fully established, is expressed by the formula I = R' but R = L 


hence I = > 

I have shown, however, that the regular current has nothing 
whatever to do with the production of the induced currents or waves 
in the secondary wire; these depend upon the charging and dis- 
charging of the primary wire which precede and succeed the regular 
current. The charging of the wire is the discharging of the battery: 
I shall therefore use the word discharge, as opposed to current, to 
express the process which takes place in the primary wire in both 
cases. I have shown also that the initial intensity of the force of 
discharge is proportional to the square of the difference of tensions 
at the two ends of the wire, whereas the intensity (1) of the regular 
current is simply proportional to the difference of tensions. 

I assume, therefore, that the law of the intensity or absolute 
force (i) of the initial discharge is expressed thus :— 

E? ES 
a ) 
But this initial discharge of the battery is simply the commence- 
ment of the charging of the primary wire, which terminates in a 
steady current, expressed by I = i The induced reverse current 
» 
in the secondary wire is exactly a reflection of all this, except that 
it ceases entirely at the point where the voltaic current begins. The 
same formula, therefore, which expresses the initial discharge, 
applies to the initial intensity or absolute force of the induced cur- 
rents, with this simple moditication, that these will be weaker than 
the primary charges and discharges directly in the duplicate ratio of 
the thickness of the insulating dielectric and inversely in the simple 
ratio of its inductive capacity. If the thickness be expressed by d, 
and the inductive capacity by c, then I think we have something 
like this formula as expressing the force (@’) of the induced current 
at the very instant of contact :— 
.  E*Se 
‘= => 
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But this force will also be greater in proportion to the greater length 
of the two wires that are brought into parallel reaction upon each 
other, and less in proportion to the greater resistance of the secondary 
wire. On these principles, combined with the all-important law of 
initial discharge expressed by equation A, and never hitherto under- 
stood, I venture to submit the following formula (subject to correc- 
tion) as the law of the initial intensity (i) of induced currents on 
making or breaking contact, assuming the acting portions (L’/’) of 
the circuits to be parallel :— 

, ES8ile E*Ss'c B 

?= "Tra = Tie ) 
The time or duration of the discharge is then to be considered. 
However, having stated the principles on which it appears to me 
that the formula may be worked out, I leave its correction and its 
full elucidation to others. I merely adhere to the principles enun- 
ciated, which seem to me to afford data for placing the volta-electric 
currents upon as clear and intelligible a basis as the voltaic currents. 

In this formula I neglect the resistance of the battery, which I 
suppose to consist of plates sufficiently large to render the conduct- 
ing power of the column of liquid equal to that of the primary wire, 
and therefore its resistance inappreciable. Or L may be supposed 
to include the reduced length of the battery. 

I have also made no allusion to the greater extent of sur- 
face in a thick wire, because I am not yet quite sure how far, in 
the case of induction produced by a current, this has any effect. I 
rather suspect it is entirely included in S, and I think I shall be able 
to demonstrate this point by and by in connection with magnetism. 
I do not believe that in submarine cables, for example, there 
is any accumulation upon the surface of the wire, or the inner 
surface of the gutta-percha, as is generally supposed. It is merely 
the current within the wire that becomes more s/atic. At the same 
time I repeat that the above formula (B), although 1 believe it 
substantially correct, is liable to revision, and, no doubt, capable of 
much improvement. For example, the quantities L and / ought to 
be each divided into two parts (say L = L’ +m, and/=1' +n), which 
would considerably complicate the expression; but I have not yet 
found time to examine the subject in all its bearings. It is enough 
for me, in the meantime, to have indicated the principles on which 
such a formula may be constructed. I leave its revision and com- 
plete development to more competent hands. 

I think | have now accomplished all that I undertook with refer- 
ence to this theory, and somewhat more. I have merely to add that 
after this I expect to have little difficulty in dealing in a similar 
manner with Dr. Faraday’s extra currents, which I conceive to be 
totally misunderstood. The idea of the current “inducing upon 
itself” in a straight or extended wire, is, to say the least, a very odd 
one; I never could understand it; and it does not seem to ee well 
with the view of dynamic induction which I have given. 1 think I 
shall be able to throw a new light on this subject. 

Further, if this theory of mine should prove to be the true one, I 
think it must lead to the improved construction of much valuable 
apparatus, by explaining the principles on which the effects are pro- 
duced. 

In conclusion, I shall now state categorically the points which I 
think I have established, and what remains to be done:— 

1. I have shown the important distinction between conductive 
and inductive charge. 2 

2. | have shown that the primary or battery current is conductive 
charge or combination; that the first or reverse induced current 1s 
inductive charge or separation; and I ought to have added, that the 
second or direct induced current is conductive charge or combina- 
tion. 

3. I have shown the great difference between a discharge and a 
regular voltaic current, and the important consequences to which 
this leads, not only with reference to induction, but also as regards 
the calorific and magnetic effects of the battery current at the 
instant of making contact. I might have added the chemical 
efiects also, but these are necessarily less manifest, though not less 
real. What I have stated as regards the calorific effect, viz.— 
that in the regular voltaic current (and in all currents or discharges) 
it is simply proportional to the quantity of electricity that passes 
in a given time, is contrary to the received opinion, as expressed by 
Riess, Joule, De la Rive, Gavarret, and other writers, all of whom 
have confounded discharge with current. Fortunately, my view of 
the subject is confirmed not only by the hesitating testimony, but also 
by the decisive experiments, of Sir W. Snow Harris, who shows experi, 
mentally that Riess is wrong in his formula, but does not satisfactorily 
account for the error, which has arisen entirely from confounding the 
effects of the first discharge with those of the regular current. The 
magnetic needle soon adjusts itself to the current, but not so, from 
the very nature of the experiment, the heated wire, and hence the 
universal misapprehension on the subject—a misapprehension on 
which the most elaborate calculations are founded, descending into 
the absolute quantity of electricity in matter; all the calculations 
are therefore quite wrong. Besides, 1 do not believe that there is 
any electricity existing naturally in matter any more than there is 
tension in a helical spring in its natural state. Stretch or compress 
it, and then you may have intinite tension working against you. 

4. I have clearly accounted for the fact that the nature of the 
induced current is generally intermediate between the discharge 
from a Leyden jar and a regular voltaic current, being, in point of 
fact, the retlected and inverted images—tirst, of the discharge from the 
battery, and second, of the discharge from the wire, not of the 
current at all. I have shown, therefore, that they are actually 
waves or discharges, as Dr. Faraday imagined ( §12). b 

5. I have shown that there exists such a thing as the electrofonic 
state, but not in the sense in which Dr. Faraday used these words, 
viz., to express a condition of the secondary wire, in which it 
resisted the formation of a current (§ 20). No such condition exists, 
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for either a discharge or a current may be sent through the secondary 
wire when under induction. 

6. I have shown that induction in submarine lines is identical 
with dynamic induction, which is simply static induction; that a 
current, so far as regards its inductive action, is merely a peculiar 
distribution of static charge. 

7. 1 have explained the nature of that lateral force of the current 
which Dr. Faraday acknowledged to be “the link in the chain of 
effects, the wheel in the physical mechanism of the action, as yet 
unrecognised.” This lateral force is clearly explained in Fig. 8, 
Fig. 9, and Fig. 15; in the tirst by the direct advance of the oblique 
rod producing a lateral current in one direction only; in the second 
by Ohm’s theory of the current realising the conditions of an oblique 
charge; in the third by volta-electric induction, producing the same 
effect laterally as the statically inducing bodies E and F longitudi- 
nally or directly. This is the transverse or lateral force, which is 
not improperly termed by Dr. Faraday the magnetic force; but 
which he could not realise in static electricity, and which never 
could be accounted for in dynamic electricity without Ohm’s law. 

8. By this lateral force of the current, which I have shown to be 
purely static induction, exerted by a peculiar form of conductive or 
current charge, | have explained volta-electric induction and 
Ampire’s laws ; also their wonderful connection in the law of Lenz, 
which shows @ continual resistance to the movemen/s which produce the 
currents. The whole structure is shown to rest upon one foundation. 

9. I have thus removed the mystery heretofore described as a 








magnetic force acting tangentially to the current, and of which Dr. 
Faraday says (§ 244):—** No other known power has like direction 


with that exerted between an electric current and a magnetic pole; 
it is tangential, while all other forces, acting at a distance, are 
direct.” Having shown how a current, rising or falling, produces a 
current more or less parallel to itself—always the more powerfully 
the more parallel—and that, upon the same principle, two currents 
already existing tend to parallelism, all the mystery disappears. 

10. The only thing which, as it appears to me, remains to be done 
in order to establish this theory upon stable ground and beyond 
doubt, is to show that the experiments with dielectrics which led 
Dr. Faraday to reject the idea of static induction, do not involve 
any such conclusion. This I shall have no difficulty in doing. I 
think I may venture to say that these experiments would have 
weighed little with Dr. Faraday himself, had he seen his way 
clearly to the solution of the problem on static principles. 1 fear, 
however, that in explaining away these experiments it will be ne- 
cessary to overturn Dr. Faraday’s theory of induction generally, his 
theory of induction parti ularly in curve lines, and his theory of 
specitic inductive capacity, regarded as a positive, and not as a ne- 
gative quality of dielectrics. 

11. Ihave yet also to follow my theory into that peculiar aspect 
which it assumes in connection with electro-magnetic, magneto- 
electric, and magneto-magnetic induction; for hitherto I have eon- 
fined myself almost entirely to pure volta-clectric, or electro-electric 
induction. The present paper has extended to such a length that I 
cannot overtake these subjects this week; neither am I quite pre- 
pared to do so. 1 shall, therefore, with vour permission, Sir, endea- 
vour to accomplish this next week, or the week following; and 
while adopting fundamentally Ampére’s theory as the basis of my 
reasening, I think I shall be able to throw a totally new light on the 
subject, and to exhibit in the clearest manner the precise nature of 
the relation between electricity in its common and that 
peculiar development of it which appears in magnetism—not only 
accounting for their many points of resemblance, but also accounting 
fn the most complete way for those points in which they seem to 
differ. Ampére’s currents I conceive to be the finest idea that ever 
entered into the mind of man; I firmly believe them to exist, with 
certain peculiarities about them which even Ampére himself did not 
dream of. Here also I shall carry along with me the light of 
Ohm’s law ; and in illustrating this point I hope to establish the 
existence of these currents by the strongest circumstantial evidence, 
which is the only evidence we can ever have regarding the nature 
of molecules. 

2. I conclude with the following general statement of my views 
on this subject, without pretending in the meantime to much preci- 
sion of language :— 

I. Static induction is produced by points, or centres of force, acting, 
as in the centre of a hollow sphere, or spherical shell of con- 
ducting matter, radially around themselves in all directions, by 
attraction and repulsion diminishing as the square of the distance 
increases, so as to produce opposite points, radiating outward the 
same force, and radiating back to the centre a self-sustaining 
force. 

II. Dynamic induction or magnetism is produced by static induc- 
tion exerted laterally on all sides by /ines of force, consisting of a suc- 
cession of points of force constantly diminishing in tension, so as to 
resemble in the regular current the axis of a cone of force, and this 
force, exerted laterally upon a succession of points in a line parallel 
to itself, produces, by simple static induction, another cone of force, 
either inverted or direct, according to circumstances. 

III. The sphere of static induction may be supposed to be composed 
of an infinite number of cones of force, the apices of which converge 
to and meet at the centre of the sphere; so long as these constituent 
forces retain the form of cones (indicated by Ohm’s theory), the 
sphere is in equilibrio statically, the cones themselves dynamically ; 
in the one case there is perfect rest, in the other a regular current; 
but as soon as the distribution of the tensions along the lines of 
force assumes any other form than that of a cone, the equilibrium is 
disturbed, and in readjusting itself produces a movement which 
results in an induced current. 

IV. Frictional electricity exhibits generally the highest develop- 
ment of static induction or radial force (tension); voltaic electricity 
combines a low degree of tension or radial force with a high degree 
of lateral or current force, exerted in dynamic induction; mag- 
netism, being molecular currents in circuits infinitely short, and there- 
fore of infinitely small resistance, is the highest development of the 
lateral or current or magnetic force combined with the lowest 
development of static tension. 

These things I shall make clearer hereafter. In the meantime 
I submit the theory with deference, yet not without some con- 
fidence, to the judgment of the scientific world. That it fully 
explains the phenomena of Ampére’s laws is, I think, evident ; that 
it is calculated to throw further light on magnetism and electro- 
magnetism I shall soon show; so far as I have gon, it reduces the 
whole mystery to simple static attraction and repulsion; and I be- 
lieve it may yet be found to include, as subordinate to it, the law of 
gravitation. GerorGce Buiatrr, M.A. 

Glasgow, May 31st, 1259. 
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P.S.—The scientific world is at present divided as to the compara- 
tive merits of a thick or thin wire for the Atlantic cable, and 
generally for long submarine lines, with a view of obviating as far 
as possible the evils of induction; and I believe I state the case 
fairly when I say that theory (as represented by Professor Thomson 
and others) is believed to be decidedly in favour of a thick wire; 
but that practical men, such as Mr. Whitehouse and Mr. Walker, 
have been led, by actual experiment, to advocate a thin wire. For 
my own part, not being a practical man, I have all along been de- 
cidedly in favour of the thick wire, the advantage of which, I 
thought—on theoretical grounds—could admit of no doubt. I now 
beg publicly to make my recantation, and to say that I adopt the 
principle of the thin wire. A single glance at the above formulx 
(A and B) will show my reason for this. It appears to me evident 
that i (not I, as heretofore supposed,) is our working power, and 
that i is the antagonist power. Now, by increasing 8, we do, indeed, 
i, but we also increase # inexactly the same proportion. It 
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is true that by increasing S we are enabled to diminish the battery 
power E, but not in the same ratio; and supposing i to have just 
that value which is necessary to work the telegraph instrument at 
the remote end, then if we quadruple S we only halve E, or, in 
other words, with a wire having four times the section, we cannot 
work with one-fourth the battery power—we require it to be half as 
much as it was before; and even then no advantage is gained 








in point of diminished induction ; if i remains the same, 7’ remains 
the same also, To speak in general terms, if we multiply S by m, 
then to preserve the same value of i and # we divide E* by m, but in 
doing so we only divide E by ./m. With a given intensity of 
working power (I do not say of battery-power) the induction remains 
the same whether we use a thick or a thin wire; and hence all the 
arguments hitherto urged in support of the thin wire—its greater 
economy, and the better insulation which it admits of—must turn 
the balance in its favour. Though strongly impressed with the 
truth of this view, yet I was much startled by it at first, and even 
now I would have hesitated to adduce it did I not find that it 
agrees with the preponderance of experimental evidence, attested, 
too, by men of acknowledged scientitic attainments. Sooner or later 
the results of theory must perfectly coincide with those of experi- 
ment ; and so long as they do not coincide, the presumption must be 
against theory. This is what encourages me, though not without 
much diffidence, to state my change of opinion. Itis true that both 
Mr. Walker and Mr. Whitehouse seem to have found, in their expe- 
riments, that with the thick wire the amount of induction was abso- 
lutely greater than with the thin wire. Can it be possible that in 
_ 4 the same battery-power (E) was used in both 

f so, the second formula (B) clearly shows that such must 
have been the result. But with batteries so proportioned as to give 
through both wires a discharge of the same intensity (7), the induc- 
tion (7) should have been the same in both cases. Hence (1 now 
think) the evident advantage of using a wire as thin as would be 
possible, supposing there were no induction; and if this should 
prove to be the case, what a great facility it will present for sub- 
marine telegraphy. 1 have thought of a new plan for almost 
entirely obviating the eflects of induction, not only without trouble 
or expense, but even with several advantages in point of economy 
and convenience, It is so paradoxical that I am almost afraid to 
mention it; yet | feel so confident of its value that 1 think I shall 
venture to bring it forward in an early letter, and take my chance 
of criticism. i 





G. b. 





Str,—Though I fully agree with Mr. Blair in the general principles 
of his theory, which I have for some time held myself, viz., that 
induced momentary currents are due to the effect of electricity set in 
motion in the secondary wire to establish the necessary static charge, 
which is the inseparable consequence and cause of the static charge 
in the primary wire, yet I see some points which appear to me to 
throw doubts on the exact theory which he endeavours to establish, 
and which, with your permission, I am desirous of pointing out to 
him through your columns; whilst | positively object to some parts 
of his last two diagrams as being incorrect and impossible. 

Mr. Blair takes great pains to construct a theory which shall 
account for a current in the secondary wire in one direction only 
throughout the whole circuit. 

Leaving your readers to judge whether Mr. Blair has proved by 
correct reasoning that the approach of the little wire (Fig. 9) would 
actually cause a current in the direction of the arrows through the 
whole of the circuit (for I confess that I cannot clearly follow the 
reasoning myself), I would ask, is it necessary for the general theory, 
as specified above, that it should prove this single direction of the 
secondary current ? 

On this point [have the strongest doubts—in fact I feel convinced 
that in the discharge of this static charge in the secondary wire, 
currents are produced in two separate directions, and 1 think it 
extremely possible that, in some, if not in all, cases, éwo currents are 
caused during the charging of the wire: that is (taking a figure 
similar to Mr. Blair’s Fig. 9), two currents are 








FIG.t. . A . : 
: formed in the direction of the arrows during 
“A the charging of the wire by the approach of 


the little wire D, and in the reverse direction 
to the arrows when the wire is discharged, 
i.e., When the wire D is withdrawn or dis- 
charged. 

I believe that it is quite possible that if two 
galvanometers of equal resistance were in- 
serted at A and B, then they would show 
currents in opposite directions. I know of no 
experiment recorded in books which disproves 
= this, for in all experiments described on in- 

8 duced currents a single galvanometer is in- 
serted in the secondary wire, and this, of course, is deflected in the 
same direction as one of the two I have described; and on the 
removal of the cause of induction, of course the deflection is reversed. 

Nor could the fact of two currents be disproved by making an 
experiment with one galvanometer, and then shifting its position to 
another part of the circuit ; for in so doing, as the galvanometer forms 
a considerable portion of the resistance of the circuit, we alter the 
whole conditions of the case. 

The fact of two currents during discharge appears to me of easy 
proof. Take, for instance, Mr. Blair's Fig. 12. We have,in that 
case, a charge in the secondary wire similar to the one in the primary 
wire. To this 1 fully agree, except that it will be of much less 
intensity than the prjmary charge, because the primary charge acts 
by induction on all the surrounding objects, and the sum of the elec- 
tricity induced on all these objects is only equal tothe primary charge, 
whilst the secondary wire forms only a part of these objects. 

Now, if we put the whole system to earth at all four ends, it is 
reasonable to expect that the secondary charge, being similar and 
under similar conditions, will produce a similar effect to the primary 
charge. The primary charge, we know, discharged from both ends, 
produces two currents in opposite directions. The secondary charge 
would, therefore, certainly produce also two currents. 

The annexed 
Fig. 2 would re- FIc.2. 
present the charges laa 
and the direction 
of the currents 
produced by their 
discharge. 




















Now, if in the { 
secondary circuit { SECONDARY. 
we substitute a \ 
wire from A to B \ Pd 
. . . s - 
in lieu of earth, I Rigg wa 


see no reason for 
supposing any alteration of the effect, as far as the direction of the two 
currents is concerned; yet here we have precisely Mr. Blair's Fig. 9. 
It is true Mr. Blair does not yet speak of the discharge. He has only 
laboured to prove that the charging of the wire produces one current. 
Now, if the effect of charging in the secondary wire produces similar 
effects to that produced by the charging of the primary wire, it 
will be as follows:—(Speaking of an earth circuit) a current will 
be produced at the end near the battery, and none at the other end. 
For we know that the electricity which forms the static charge enters 
at A (Fig. 3), and does not go out at C until released from induction— 
in fact, until discharged.* If the same effect is to occur in the 
secondary, then all the 
electricity for forming 
the charge will enter 
at B, and the gal- 
vanometer at D will be 
motionless. I confess 
this is. point on which 

: I am doubtful ; indeed, 
it does not seem altogether improbable that some portion of the 
electricity induced to form the secondary charge should enter at 
D, and thus cause a Aerse deflection during charging. This is a 


Fic.3. 








*The galvanometer at C during charging will, of course, begin to deflect 
as soon as the electricity flowing out at C arrives at sufficient intensity to 
move it, and will equal the deflection at A, when the wire is charged ; but 
this is simply the effect of the primary current, and not the charging, which 
can only effect the galvanometer at A. 


y0int which could be determined on any long compound submarine 
ine. 

Lastly, it is easy to see that in the discharge of two closed circuits, 
two currents would be produced in each wire. 

The Fig. 4 shows the ten- 
sion in a closed primary and 
secondary circuit, and the 
relative deflections which 
would be produced by the 
currents on the discharge of 
both to earth. Now, does it 
not seem probable that two 
currents should also be 
formed in the charging as 
well as in the discharging ? 

When contact is broken with one pole of the battery only, without 
putting the primary wire to earth, then the static charge in the 
primary changes from two triangles of opposite electricity, to a 
rectangle of one electricity of more than double the greatest tension 
of the first charges. 

This would, of course, produce a corresponding change in the 
static charge of the secondary, and hence there would be again a 
momentary current or currents in the secondary. 

Here it seems more probable that a current qn one direction only 
would be produced. . 








Again, if A and C 
Fig. 5, were connected 
together, so as to make 
a closet secondary cir- 
cuit, it is difficult to 
state in what direction 
“1G.5. the currents will be. 
,_A 8 These all form in- 
s + teresting —_ problems, 

a which those who have 

i experimental means at 

Ridescinidibicieon = catiieanitiiees their disposal should 
examine closely; and this is my object in calling Mr. Blair's 
attention to them; and I think I have shown grounds for the strong 
suspicion of two currents, at any rate, during discharging. 

It should be borne in mind by those who may consider the fact, 
that only one current is spoken of in all published works, is suffi- 
cient to establish it as a trath that in all induction coils the point C 
(last figure) is in the centre of the coil, and, therefore, never con- 
nected to a galvanometer. The ends A and B are alone used, and 
thus that portion of the circuit is alone examined. 

I now wish to point out an inaccuracy in Mr. Blair's Fig. 11. He 
there makes the tension at P, viz. P A”, the same whether the wing 
be put to earth at m or at N, 

Now, as I have before pointed out, the tension at the battery end 
must fall when the resistance of the circuit is dim nished ; and, con- 
sequently, when the resistance is halved, it cannot be truly repre- 
sented as the same as with the whole resistance, as shown by Mr. 
Blair's Fig. 11. 

rhis view L arrived at purely from theory (when I published it in 
your number of Dec. 10, 1858); but Thad a beautiful confirmation of 
these views in some experiments which I made a few days ago. 

With a battery of 270 cells, having one pole to earth and the other 
pole connected to an electroscope, the following elects were pro- 
duced :— 

When a short wire joined the electroscope to earth, there was no 
divergence of the leaves, showing that when there was no resistance 
in the circuit there was no tension. Resistance of fine wire was 
then introduced between the electroscope and earth; the leaves com- 
menced to diverge, showing that as the resistance was increased the 
tension at the battery pole rose. When the pole was insulated the 
leaves diverged to their utmost, showing that when the resistance 
was infinite the tension was at its maximum. Now, this is an im- 
portant point to be borne in mind, because from it we deduce, by 
easy geometrical reasoning (see Exarncen, Dec. 10, 1858), the follow- 
ing rule, viz., that the value of the static charge in different lengths 
of wire increases in a greater proportion than the mere length of 
wire in circuit; and as the return current, which is the discharge of 
a portion of the static charge, forms one of the tests for checking the 
distance of a fault in a submarine line, this has an important bearing 
on practical telegraphy. 

Mr. Blair's figure I therefore maintain is incorrect, and likely to 
mislead. 




















For the same reason, I object to Mr. Blair's Fig. 12, where he 
makes the tension at the battery end the same during all stages of 
the charging. Now, at the first moment of contact, the tension 
must fall, and then gradually rise during the charging, until the 
wire is charged, when the tension will be at its maximum which it 
can arrive at with that resistance in circuit. For it is evident that 
the electricity which is induced to form the static charge, has a less 
resistance offered to it than that which has to pass through the 
whole wire in the form of current. 





Again, I object to the straight dotted lines representing the line of 
tension at various stages of the charging. 


These should be curves, for a straight line represents, in such a 
case, an equal flow of electricity to and from any point in the wire 
under that line, and this can only be obtained when the wire is fully 
charged. As long as any electricity is accumulating at any point, 
there must be more electricity ‘arriving ¢o that point than is 
passing from it. This can only occur by means of a more intense 
current fo than from it; and as the steepness of the line of tension 
represents the intensity of the current, it should be steeper near the 
battery than away from it. Perhaps if you would be kind enough 
to reproduce Fig. 5 of my letter of December 81st, it would make 
this reasoning a little clearer. 

FIG.S. 
A 














B F H Cc 


Here the line of tension, after the first instant of contact, is re- 
presented by A LG; the tension at B then falls to K, and the line 
of tenaion is represented by K M C; as electricity accumulates, the 
line of tension rises, and becomes more flattened, until, when the 
charge is complete, the tension line is a straight line NC. We have 
only to observe the electroscope, or the prime conductor of a fric- 
tional machine which is charging a Leyden jar, to observe how the 
tension falls when the jar is first brought in contact with the ma- 
chine, and how it rises as the jar becomes charged, to see what 
must take place in case of a submarine wire in contact with a 
battery. r 

Lasily, I should like very much to know on what reasoning Mr. 
Blair makes the line of tension of the static charge, when com- 
plete, to be a parabola, because this is contrary to all our present 
views of the subject, which sup the tension line of the full 
static charge to be a straight line N C, the ordinates of which re- 
yresent the tension at any point to be proportionate to the resistance 

tween that point and earth. 

I must apologise for such a lengthy letter, and express my thanks 
if you should think it worthy of insertion. - Y. 
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PHETUITNTELLLEETL TULA Mert 


Tis machinery, the invention of Herbert Newton Penrice, of | relieve the valve of a portion of the pressure of the steam. A small | means of blades or scrapers S, 8, jointed to arms attached to a slid- 


Norwich, is adapted for cutting a cylindrical gallery or tunnel, and 
it is furnished with a cutter holder or head, which carries a number 
of steel points or chisels on radial arms, and is attached to the 
piston or plunger of a steam or other engine. The cutter holder is 
driven forward against the rock by the direct pressure of the steam 
or air, or other fluid employed to work the engine, and it is brought 
back in the same manner. The piston may be of differential area on 
the two sides, and may also be worked with a constant pressure 
on one side. The steam is admitted to the cylinder of the 
engine by means of a balanced slide valve or other suitable 
valve or valves worked by a separate small engine or engines, 
with or without multiplying gear. The valve or valves can 
thus be opened and shut with great rapidity and with a smooth 
and easy motion. The cutters are thus caused to strike the rock with 
a rapid succession of short strokes, and at the same time the cutter 
holder is made to revolve slowly by means of a worm wheel and end- 
less screw or other gear driven by a ratchet actuated by the return 
stroke of the cutters, or driven by the small engine or engines, 
which also give motion to a strong screw, which works in a fixed nut 
and gradually advances the machine, which slides or moveson sleighs 
or wheels fitting the curve of the rock. The screw can be worked by 
hand, when required. The nut is fixed on a carriage or support, 
which is secured by pins inserted in the rock, and which may carry 
two small machines with drills or chisels, which cut holes in the rock 
to receive the pins when the carriage is advanced, or these holes may 
be cut by hand. Under the machine is a bar supported by guides or 
rods, and carrying a series of blades or jointed flaps. This bar is 
moved to and fro by the engine or engines, and the blades rake out 
the chips or fragments of rock from under the machine. The pipes 
which convey the steam or other tluid to work the engine; may be 
telescopic, or jointed, or flexible, to accommodate the advance of the 
machinery. 
Fig. 1 is an elevation, and Fig. 2 is a plan of a machine constructed 
according to this invention. Fig. 3 is a longitudinal section. A is 
the bed of the machine, resting on two sleighs or sledges a, a; B is 
the main cylinder titted with a piston C attached to or forming one 
»iece with a plunger or strong piston rod D, which slides in a bearing 
, and carries the cutter head F. This cutter head has a number of 
arms, on which are fixed the steel chisels or points or cutters f; f; 
M is the steam pipe communicating with the valve box 4 of the 
main cylinder, which is always in communication by a passage c 
with the annular space round the plunger D. d is a passage com- 
municating with the other end of the cylinder, and which is 
alternately placed in communication with the valve box b and with 
the eduction passage e, by means of the slide vaive g. Thus the 
piston and cutter head are driven forward by the pressure of the 
steam or other fluid acting on the whole of one side of the piston, 
and on the annular portion of the other side of the piston, thus 
leaving an effective area equal to that of the plunger D. The piston 
and cutter head are driven back again by the pressure of the steam 
on the annular portion of the piston. The rod of the slide valve g 
passes through a stutting box, and is connected to a bent lever 
G, driven by a crank or eccentric A, on the axis H of a pinion, 
which is driven by a wheel I on the crank shaft J of a pair 
of small engines K, L. These engines are of ordinary construction, 
with slide valves and eccentrics, and are supplied with steam by 
the branch pipe i from the steam pipe M. By means of these 
small engines and the wheel and pinion and eccentric, the slide valve 
g of the main cylinder can be driven with very great rapidity, and 
with a smooth and easy motion. The back of the slide valve is 
planed or turned, and a rectangular ring of metallic packing is fitted 
in a rectangular groove or recess in the top of the valye-box, so as to 





hole in the back of the valve, or in the top of the valve box lid, may | 
be made to allow the cavity inclosed by the rectangular packing to 


ing bar U. This bar carries a row of pins v, which are driven by a 
pinion w on a rising and falling shaft, like an ordinary “ mangle 


communicate with the exhaust passage or with the atmosphere. The | motion.” This pinion shaft carries a bevel wheel w!, which is driven 
crank shaft J carries a bevel wheel b which drives a bevel wheel & by another bevel wheel w?, on a shaft w’, which carries a spur wheel 
on a shaft /, which carries a bevel pinion m, driving a wheel non the | ws, driven by another spur wheel w* on the shaft /; the bar U is 


axis of an endless screw N. This screw N drives a worm wheel O 

on the plunger D, which slides freely through it, but is caused to 

revolve with it by means of two keys or feathers 0, 0, entering 

grooves inthe plunger. The plunger D, piston C, and cutter-head F, 

are thus caused to revolve slowly. The bevel wheel & may be moved | 
out of gear with the wheel j, when required. *The wheels j and & are | 
shown of equal size, but other wheels of unequal size may be substi- 

tuted. so as to vary the speed of revolution of the cutter-head. In lieu of | 
causing the cutter-head to revolve with a continuous motion, its revo- 
lution may be effected by a ratchet motion. Thus a crank or eccentric 
may be placed on the shaft H, and may communicate motion by a con- 
necting rod or eccentric rod to a paul acting on a ratchet wheel on the 
axis of the screw N. The wheels j,4,m, , and shaft /, are then dis- 
pensed with. The crank or eccentric is so placed with regard to the 
eccentric A that the revolving motion of the cutter-head may take 
place when it is not in contact with the face of the rock. The paul 
may be moved by the backward motion of the cutter-head and | 
piston, if preferred, but a smoother motion is obtained by the use of | 
the crank or eccentric, as above described. As the rock is chipped | 
away by the rapidly repeated’ strokes of the cutters, the whole ma- 
chine is gradually advanced by means of a powerful screw P, turn- 
ing ina nut Q, on a separate fixed back carriage R. The front end 
of the screw is mounted in a bearing p, on the bed A of the front | 
carriage, and carries a worm wheel g, driven by an endless screw r, | 
on whose axis is a ratchet wheel s; this wheel is driven by a paul 
on a lever ¢, which is driven by a connecting rod u from one of the 
cranks of the crank shaft J, or from a pin attached to it. By this 
means the screw P is turned round slowly, and the machine 


| is forced forward. The paul can be reversed so as to draw the 





machine back, or to draw the back carriage up to it. The length of 
stroke of the paul may be varied by adjusting the pin or lever, and 
it can be disconnected from the crank shaft and worked by hand 
or thrown out of gear when required. ‘The back carriage is supported | 
on sledges or sleighs R', and is fixed while the machine is at work 
by means of pins or bolts passing into holes chipped or drilled in the 
rock or otherwise. These holes may be drilled by two small drills 
or cutters mounted in guides transversely to the back carriage. 
These drills are driven forward by strong springs, and are drawn 
back by a cam or cams on a shaft driven from the crank shaft of the 
small engines; or these drills may be driven by a separate cylinder, | 
or engine or engines mounted on the back carriage, and supplied 
with steam by a branch from the pipe M!. The steam-pipe M, which | 
is connected to the valve-box 6, passes through a stuffing-box at the 
end of the next length of pipe M', which is supported by brackets or | 
standards m', m®, on the bed R of the back carriage. The pipe M 
may be connected directly to the tixed steam-pipes, which bring 
the steam from the boiler, or a few lengths of telescopic pipes (or | 
pipes sliding through stuffing-boxes) may be introduced between the | 
pipe M! and the fixed pipes. When the machine has advanced as far | 
as the telescopic pipes can draw out, they are disconnected and | 
pushed into one another so as to reduce their length, and one | 
or more lengths of pipe are introduced and fixed, and the 
machine again set to work. The waste steam is conducted away in 
a similar manner by a pipe T sliding in 4 pipe T!, carried by the 
standards m', m*, and connected by telescopic pipes to a fixed | 
pipe by which the steam is carried away. As the chips and frag- | 
ments of Fock are separated by the cutters, they are removed by 


| thus driven backwards and forwards. As it moves towards the 


cutter- head F, the scrapers 8, 8S, fold back and pass over any chips 
or fragments of rock, but in returning they resume the vertical posi- 
tion, beyond which they cannot pass, and thus scrape or rake out the 
fragments. This apparatus may be prolonged under the back car- 
riage, but this is not necessary, as the fragments can be raked out 
by hand with a long rake or scraper. The form and number of the 
cutters may be varied according to the nature of the rock, and single 
or double rows may be employed. 

The boiler or boilers for supplying the machine with steam may 
be placed outside the tunnel or gallery, and the steam conveyed 
through pipes well covered with felt or other suitable non-conductor. 
In many cases, however, the boiler or boilers may be placed within 
the tunnel. Thus in making a railway tunnel through rock the 
machine may be employed to cut a gallery of a certain length, and 
holes may then be drilled in the sides and roof of the gallery, and 
the rock removed by blasting until the tunnel is enlarged to the full 
size required. The boiler may then be taken into this enlarged part, 
and the machine again employed to drive the gallery in advance, 
and so on. In other cases, again, the machine may be made large 
enough to cut the tunnel of the required size at once. The waste 
steam from the machine is discharged through a blast-pipe into the 
pipe T leading to the exterior of the tunnel, which pipe serves as the 
chimney for the boiler, and may also have an opening at the end to 
admit air, so as to ventilate the gallery and tunnel. If the length or 


| size of the pipe should be such that the draught thus produced is in- 


sufficient, a fan or other means of exhausting the air may be applied 
to the outer end of the pipe. ; 
In lieu of employing steam, the machine may be driven by air, 
which may be compressed by air-pumps worked by a steam engine 
outside the tunnel and conveyed to the machine by pipes; or it may 
be worked by the pressure of the atmosphere by exhausting the air by 
means of pumps. The small engines which drive the valve of the 
main cylinder may be of any suitable or ordinary construction. 
Thus a rotary engine may be employed for this purpose, if preferred. 
The slide valve of the main cylinder may be driven by a crank or 
an eccentric, or a cam on the main shaft of the small engine or 
engines, if preferred; but by using multiplying gear as shown, the 
small engines may be driven at a moderate speed, while the large 
piston and cutter-head are caused to make a very rapid succession 
of short strokes. By driving the slide valve and the advancing 
motion, and causing the cutter-head to revolve, and the chips to be 
scraped out by a separate engine or engines regulated by a crank or 
by rotary motion, these operations are etfected with ease and without 
blows or jerks on the machinery, which would occur if these 
operations were performed by tappets actuated by the main piston, 
or by a piston not regulated by a rotary motion. ‘The revolution of 
the ‘cutter-head may, however, be effected by a ratchet actuated b 
the return stroke of the main piston and cutter-head if prefe 
A separate and distinct engine or engines may be employed for each 
or for any two or more of these operations, but this would unneces- 
sarily complicate the machine. 





Coat 1s New ZEALAND.—The advices just to hand from New 
Zealand state that a coal mining company was being formed at 
Auckland, with a view to the working of the coal beds recently dis- 
covered in that province. 
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TO CORRESPONDENTS. 


Norice.—Five volumes of Te ENGINEER may now be had ready bound, Vols. I., 
JII., 1V., V.,and VI., price 18s. each ; covers for binding each volume, price 
2s. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

©,* We must request such of our correspondents as may desire to be referred to 
makers of machinery, apparatus, d-c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anoymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column, 

T. H. (Crewe).—“ Truran on the Manufacture of Tron” is, we believe, the best 
work upon the subject. ; i , , 
R. R (Norway).— We know of no such patent, although iron pipes lined with 

glass have been patented and used in other countries if aot in this. 

AN OLD FARMER'S communication will appear in our next. 

A CONSTANT SUBSCRIBER. —.4/most any maker of engines in your neighbourhood, 
wherever that may be, could furnish you with a boiler such as you require. 

S. G. (Ashton-under-Lyne).— We uaderstand Mr. Burden’s machinery for 
making horseshoes is in successful working at Wolverhampton, 

G. W.— We are unable to refer you to any description of Pirsson'’s condenser, 
nor can we give you any further description of Rowan’s patent than was 
furnished in our last report of the proceedings of the Liverpool Polytechnic 
Tnsti‘ution (see ENGINEER of 3rd of June). We shall endeavour to collect 
particulars for an early article on surface condensation. 


DYNAMICAL PROBLEM. 
(To the Editor of The Bugineer.) 
Smr,—I beg to submit the following solution of ‘J. N.'s” dynamical 
problem :— 

Let wF be the lever, Pp the line of the 
force P, produced by the piston, acting 
on the lever at the point p, and w«W the 
line of the force W, produced by the 
weight w, which line of course passes 
vertically through the centre of gravity of 
the weight; then taking the moments 
about F, we get by trigonometry— 

WeF cos 45° = PpF cos 45° ; 
*., WwF = PpF, .. 2W = P, and 
.. W = 1 ton. 


chain FT, let us first suppose the point p 
to be fixed, and the piston exerting no 
force upon it, then, since the two forces, 
T and W, act on the lever at equal angles, 
at equal distances from the +e Ds -" produce equilibrium, 
EA = = my; 

but when 7 is acted on by a force P, parallel in direction to FT, and there 
is equilibrium, then T = W + P = 3 tons, the real value of T. Whilst the 
lever is in equilibrium, there are no forces acting horizontally through , in 
either direction. ‘J. N.” may perhaps have overlooked the existence of a 
force acting vertically through », in the direction p ¢, and = — lay 














(To the Editor of The Engineer.) 
Sir,—Allow me to propose the following 
solution of the problem which appeared in 
_~+ your number of June 3:d. The forces in 
~"# action are:— 

1st. The horizontal force or pressure of 
the piston = P. 

2nd. The rigidity or resistance of the 
piston-rod to a downward pressure = R. 

3rd. The weight W acting vertically. 

4th. The tension in the chain = T. 

The directions of these four forces being 
in the same piane, the conditions of equili- 
brium are:—Ist, R = W; 2nd, P = T (X 
and Y being taken as axes); and, 3rd, 
W X be = TX Uf (b being the centre of 

moments) ; and asbe = Uf, W = T. ; 

The 1st condition requires the absence of any vertical movement ; the 
2nd of any horizontal movement; and the 3rd of any rotary movement 
around the point 4, These three questions give :— 


R= W =T= P = 2 tons. 
Your correspondent, “‘ H. G. V.,” has omitted the resistance R of the piston- 
rod. 








In taking respectively the moments about the points b, e, d, we have— 
lst, W = T; 2nd, R=T. 3rd, P=R; or 
R= W=T=P = 2 tons. 

Again, the resultant of (i ¢., a single force producing the same effect as) the 
two forces, T and W, is a new force (x suppose) passing through the 
point d, and similarly the resultant of P and R (7) must through b. 

In a state of equilibrium x and y must fulfil the following conditions :— 

ist Their directi must coincide in the line bd; which proves that 
P=RandT= W. - 

2nd. They must be equal and opposite ; therefore necessarily all four 
forces are equal. W. G. B. 

Liége, June 13th, 1859. 








DISCHARGE OF STEAM FROM BOILERS. 
(To the Editor of The Bagineer.) 
Sir,—In reply to “ P. M.,” it is not practicable to construct an open pipe 
that shall maintain an unvarying pressure in the boiler. 

A short straight pipe 14°13 in. area will carry off the quantity of 
steam stated, at 561b. above the atmosphere. A boiler should produce 
428 cubic feet of steam, at 56 Ib. above atmosphere, to furnish a continuous 
supply to a straight outlet of 7 in. area. E, A. LEONARD. 

irmingham, June 13th, 1859. 





(To the Editor of The Engineer.) 
Sir,—We try the evaporative power of boilers by the size of discharge 
opening which can be supplied by them under the required pressure, and 
we are therefore in a position to answer the inquiry of your correspondent 
“P. M:"—One square inch will be the required opening for discharging 
864 cubic feet of steam under a pressure of 56 1b. (above the atmosphere), 
being equal to about 3,400 cubic feet after being discharged, not allowing 
for any loss, as by condensation, &c. An opening of 7 square inches of 
course discharges seven times that quantity. C. Scuizue and Co. 
Oldham, June 13th, 1859. 


IRON COLUMNS. 
(To the Editor of The Engineer.) 
Sin,—For the information of “A Self-taught Mechanic” respecting Mr. 
Hodgkinson's formula for finding the strength of hollow cylindrical cast- 
J pillars, the following is the calculation required by your corre- 
spondent :— 
The 1°7 power of 14 is found thus: Log of 14 = 1°1461280 
x by power 17 
8022 
1461280 
No. 83°801 = 1°94841760 
The 3°6 power of 6°2is found thus: Log of 6:2 = 07923917 
X by power §=3°6 
47543502 
23771751 
No. 712°22 = 2°85261012 
The 36 power of 4°1 thus: Log of 4°? = 0°6127839 . 
X by power 36 


36767034 
18383517 


No. 160-7 = 220602204 


Scarborough, June lth, 1859. ALEXANDER TAYLOR. 





SHIPS’ LIFTS. 
(To the Editor of The Bngineer.) 

Smm,—In your journal of the 10th your correspondent, Mr. Romayne, 
referring to your notice in a previous number of the recently published 
description of Mackelcan's ship lift, fairly criticises a statement con- 
cerning dock accommodation on foreign coasts, tixe strict correctuess of 
which, as applied to the ports he mentions, he sufficiently disproves. 

Your own remarks apropos of the wide field open for the application of 
such lifts, are not the less well founded. 

As regards construction. Having never seen the lift mentioned by 
Mr. Romayne, I should be sorry to speak positively ; but judging from his 


Now, in order to find T the tension of the | 





description, which implies that the ships are floated from the lift he refers 
to into a graving dock when considerable rs are required, I am inclined 
to think that with it cradles are used, as hitherto usual with such lifts, and 
consequently that it is not precisely similar to Mackelcan’s. True, they 
are both eee lifts.” Air-tight pontoons having the water admitted 
or expelled at pleasure are common to these and many other plans ; but I 
have not yet heard of the combination of such a superstructure as that of 
Mr. Mackelcan’s with com ively small pontoons, which together form 
a graving dock, with facilities for breast shoring and resting a ship on 
blocks, so that repairs to any extent can be effected. 

The nearest approach to the efficiency (without oe cost) of Mackelcan’s 
lift appears to me to have been suggested by Mr. rge Bayley. (See his 
able paper read before the British Association in 1858, and reported in your 
—o October 22nd of that year.) But the lift he described wanted 

rtability. 

PeThe idea of hollow columns so trussed and braced as to form at once 
sides and girders, giving the requisite rigidity to a bottom composed of 

Pp ively small pont floored over, is, I think, dueto Mr. Mackelcan. 
69, Lombard-street, E.C., 15th June, 1859. Geo, FULLER. 








(To the Editor of The Engineer.) 
S1r,—In reference to the projected Ship Lift Company, I feel bound to clear 
Mr. Fuller from all blame for the p: n his pamphlet of the erroneous 
statements referred to by Mr. J. P. Romayne, as I led him into those 
errors ; and my only excuse is, that I was myself misinformed. One thing 
is evident, however, that although there may be here and there appliances, 
more or less efficient, for the examination and repair of ships’ bottoms, 
which I was ignorant of, the great fact remains, that the coasts of the 
earth are almost entirely without them. That my invention will supply 
the ge | if vigorously carried out is almost acknowledged by Mr. 
Romayne, when he describes an excellent ship lift now in use in San 
Francisco, which is probably on the same principle as mine, but which is 
scarcely likely to be identical in construction, G. J. MACKELCAN. 
6, Falcon-street, E.C., June 14th, 1859. 








BOAT BUILDING. 
(To the Biitor of The Engineer.) 
Sin,— Many thanks to you for the liberal use of your columns allowed me, 
and to Mr. Bach for his kindness, patience, and promptness. Allow me 
space for one more letter, and I have cone. 

Weight of engines.—I have seen the necessary lightness obtained in a 
paddle-boat by means of a small engine working at great speed, with a cog 
wheel on ifs crank shaft working into a wheel on the paddle-shaft at, say, 
3to1, This, as far as the engine is concerned, does away with a deal of, 
if not all, the difference of weight spoken of. 

Screw and its pitch.—As to the former, I am told “ the larger the better.” 
Page 410 of your journal doesn’t say so! As to the latter, there must be the 
economical pitch, Where does it lie between 3 and 8? Mr. Napier, in 
giving an account of the Islesman, fishing steamer, states as his experience 
that a screw with a fine pitch—engines to be geared or worked with great 
speed—is more effectual. Which is the most economical diameter, shape, 
and pitch of screw ? Tyo. 

16th June, 1859. 





CYLINDER JACKETS, 
(To the Editor of The Bagineer.) 

Sir,—Having applied high-pressure steam to the jackets of condensing 
cylinders of compound steam engines for the last two or three years, I can 
confirm the opinion expressed in the paper on that subject in Tuk ENGINERR 
of June 3rd as to its advantage. My = and is to take, say, a 1-in. bore iron 
pipe direct from the main steam pipe or boiler to the jacketing round the 
condensing cylinder, and to put a Bouden’s steam trap on the casing 
pipe. 1 thus prevent all escape of steam into the hot well, as nothing is 
allowed to pass the trap but water. 

I first applied this plan to a condensing cylinder of 7 ft. stroke by 42 in, ; 
then to one of 6 ft, by 39 in.; and subsequently to anether of 6 ft. by 36 in.; 
the steam inside the jackets being in all cases 40 1b. above the atmosphere. 

Dundee, 8th June, 1858. Cuarues Buy. 





Letters relating to the advertisement and publishing department of this paper are 
to be addressed to the publisher, Mr. Benrnanp Luxton; all other letters and 
communications to be addressed to the Editor of THR EXGIngesR, 163, Strand, 
W.C., London, 

Advertisements cannot be guaranteed insertion unless delivered before eight o'clock 
on Thursday evening in each week. The charge for four lines and under is 
half-a-crown ; each line afterwards, sixpence. The line averages ten words ; 
blocks are charged the same rate for the space they fll. All single advertise- 
ments from the country must be accompanied by stamps in payment. 
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FRIDAY, JUNE 17, 1859. 


NEW ATLANTIC TELEGRAPH COMPANY. 


THE public have been suddenly apprised of a new under- 
taking, the arrangements for which are stated to be nearly 
matured, for laying a direct telegraphic cable between 
England and America. Whilst the Atlantic Telegraph 
Company are awaiting the doubtful issue of their re- 
cent financial scheme, hoping in the total absence of 
popular sympathy to render the conditional terms of 
their Government guarantee sufficiently attractive to arrest 
popular cupidity, it appears that the British Trans- 
atlantic Telegraph Company are about concluding their 
arrangements for laying—within'this year if possible—a 
submarine cable from the Land’s End to the Island of 
Blane Sablon, in the Straits of Belleisle, at one of the 
entrances to the Gulf of St. Lawrence, and a little to the 
north of Newfoundland. This, it will be seen, is a different 
route from the one pro some time since for the Allen 
cable, which was to be laid from Land’s End to Halifax—a 
distance of nearly 3,000 statute miles. The British Trans- 
atlantic Company’s line would be 1,800 nautical miles in 
length, or 150 miles only longer than the cable of the 
Atlantic Company, which cable it would cross, perhaps, in 
mid-ocean. By running to Blanc Sablon, the new company 
becomes not only entirely independent of the exclusive 
privileges possessed by the old company of landing cables 
in Newfoundland, but other advantages of the greatest im- 
portance are attained. The terminus in Cornwall is in- 
finitely superior, for all purposes in this country, to that 
originally established at Valentia. From the latter point 
all messages coming from across the ocean would require 
to be re-transmitted at least four times, and perhaps 
oftener, to reach London, thus greatly increasing the 
delay, expense, and chances of error. The new route 
is stated also to possess especial advantages in itself. 
The average depth of submersion is believed to be less 
than on the old line, whilst the cable would entirely 
avoid the precipitous descent from 700 to nearly 2,000 
fathoms, within a distance of five miles, which occurs 
at some three hundred miles, more or less, to the west of 
Ireland. The advantages claimed for the new line are 
indeed so numerous and important, that it is only a wonder 
that it was not originally selected in preference to that vid 
Valentia. 

The new company, ,it is understogd, have under their 
consideration proposals from responsible contractors to sub- 
merge and successfully work a single cable within the least 

ossible time, and at the expiration of a certain period to 
ay another, and then to enter into an agreement, at a 
fixed annual sum, to maintain both lines in working order, 
that is, to lay a new cable whenever either of those originally 





laid may fail. The new company, by the activity of their 
movements, are likely to enlist popular favour, and thereby 
still more to retard, if indeed they do not altogether pre- 
vent, any actual attempt on the part of the Atlantic Tele- 
graph Company to lay another cable. 

The electrical piinciples which have been adopted by the 
new company for their cable are, viz., great conducting power 
and lightness of covering material. ith these objects, the 
copper conductor will havea sectional area three times greater 
(instead of twice, as has been stated in other journals) than 
that of the copper wires of the original Atlantic cable, 
and we think it probable that no outer wire-covering will 
be used. The whole undertaking will be the grandest and 
boldest, therefore, of its kind; and it appears to contain 
elements of success, such as, in the management of sound 
commercial men and capable electricians, can hardly fail of 
practical realisation. 


SUPERHEATED STEAM. 


CONSTRUCTING engineers are not, as a class, conspicuous 
for agen = nee researches, nor are they addicted to making 
costly experiments merely for experiment’s sake. Their 
interests and _—— are chiefly commercial, and hence 
they very naturally prefer the prosperity of their own trade 
to the abstract development of science. 

But none can deny the potent influence of a great 
engineering name, when lent to the practical demonstration 
and introduction of a new principle into the current prac- 
tice. As long as the shrewd and experienced builder is 
contented merely to say, “ It all looks very well on paper,” 
the beautiful theory therein referred to is likely to remain 
undeveloped. It is not until the pattern-makers and smiths 
are fairly at work in embodying the new principle into a 
more substantial form that its sanguine friends can reason- 
ably speculate on the chances of its success, 

Years ago there were many who, with the eye of faith, 
foresaw the practicability and advantages of the use of 
superheated steam, There was, in the first place, a good 
deal of heat, which might as well be turned to account in 
this way as to be wasted up the chimney. But, mainly, a 
great quantity of moisture, nobody could say how much, 
was undoubtedly carried over with the steam into the 
cylinder, and although passing for evaporation it really 
represented nearly so much fuel thrown away. Not that 
steam should have no moisture, for in its natural state it must 
have some, and it is this moisture which renders steam 
such an excellent lubricator. If perfectly anhydrous, steam 
would be much the same as hot air, and all the difficulties 
encountered by Ericsson would ee in our locomotive, 
stationary, and marine engines. But this degree of gasifi- 
cation is not met with in ordinary working; on the 
contrary, there is generally more or less priming, 
known to be such, and there is doubtless rm 4 
more which escapes detection. It was found on the 
London and South-Western Railway that, with the same 
locomotive boiler, and without any apparent evidence of 
priming in either case, the evaporation, just after blowing 
out the boiler, was about 8 Ib. per 1b. of coal, and that by 
neglecting blowing off, and thereby allowing the boiler to 
become somewhat foul, the evaporation was increased ap- 
parently to 9 lb. Now, nothing can be clearer than that 
the boiler, when in a dirty condition and containing inci- 
pient formations of sulphate of lime, was incapable of eva- 
porating as much as when clean, We are aware that there 
are those who contend that boiler-scale is as good or a better 
conductor than iron, But this would prove no advantage 
from incrustation unless it was substituted for, and not 
added to, the ordinary metallic conducting surfaces, If 
the scale were a perfect conductor, there could be no gain 
whatever, as long as the heat had still to pass through the 
metal beneath ; and if in the least degree an imperfect con- 
ductor, there would be an absolute loss of heat. There is 
no probability, therefore, that the actual evaporation, when 
the boiler was not clean, exceeded 74 lb., 17 per cent. of the 
water passing off with all the heat by which it had been 
raised to its escaping temperature of perhaps 350 deg., for 
the boiling point, of course, rises as the pressure is in- 
creased. It is not to be understood that this isa loss of 
17 per cent. of heat; the whole amount, or 100 per cent., 
of water, if converted into steam, might be represented by 
100 X 1202 deg., or 120,200 units of heat, whilst that lost 
in 17 per cent. of water heated to 350 deg. would represent 
only 17 X 350, or 5,950 units, equal to about 5 per cent. 
only of the whole amount. 

But there is besides a considerable lossof actually generated 
steam, with its full charge, of 1,200 deg. or so, of sensible and 
latent heat, by condensation upon the cooling surfaces of 
the cylinder. It is true that Regnault has shown that the 
total heat of steam rises somewhat with an increase of 
pressure, and that steam, therefore, as soon as it begins to 
expand, becomes to some extent superheated ; but the in- 
crease, according to his tables, of 46 deg. in the total heat 
in going from a sensible heat of 212 deg. to one of 360 deg. 
—the total heat rising almost exactly as the sensible heat— 
would be hardly sufficient to prevent condensation. We 
believe Le Chatelier ascertained, nearly or quite fifteen 
years ago, upon the Versailles Railway, that of all the 
water known to be passing through the boiler, only from 
50 per cent. to 62 per cent. could be distinguished as steam 
in the indicator diagrams taken at thirty miles to forty miles 
an hour, We believe that, in some exceptional cases, these 
startling results have been confirmed by observations made 
upon English lines; and it is to be kept in mind that where 
the water is once wholly evaporated into steam, any loss of 
this steam afterwards is, pro tanto, a loss of heat, or, in 
other words, of fuel. 

In priming and condensation within the cylinders we 
have known sources of loss, which it is the purpose of 
a toremove, It is this object which has for 
years stimulated experiment and discussion among men 
who make the improvement of the steam engine a labewe 
of love ; and so clear had their convictions become that the 
leading constructing engineers have at last begun to think 
there is something in it. The adoption of the principle by 
so eminent a firm as that of Messrs. John Penn and Son 


gives great encouragement of its eventual success; and it 
1s gratifying to find the chairman of the greatest steam 
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navigation company in the world allading hopefully to the 
introduction, by that firm, of a form of superheating apparatus 
which appears to realise most of the advantages for which 
the advocates of the principle have ever contended. Mr. 
Willcox, M.P., the chairman of the Peninsular and Oriental 
Company, repeated, at the recent — of the proprietors, 
that the Valetta, by means of the superheating apparatus, 
was enabled to perform the same rate of speed with engines 
of 260-horse power, as she had formerly done with 400-horse 
power engines by the same makers. It is true that this 
apparatus, so far, has had an extremely brief, and by no 
means a conclusive, trial, and that it is really the same as 
has been often tried before, and from various reasons 
abandoned. Yet there is no more reason for believing that 
any real obstacle exists to prevent the success of the su- 
perheating principle, than there is to doubt the ultimate 
success of expansive working in marine engines. Several 
of the Peninsular and Oriental Company’s vessels, also, 
are fitted with Mr. Lamb’s apparatus for superheating. 
Much the same apparatus as that at work in the Valetta 
(not the work, however, of the same makers) is reported as 
doing good service in the Dee and the Prince Alfred, and 
another arrangement for the same purpose, but perhaps, 
in some respects, yet more effective, is in use on the Osprey 
Woolwich boat, whilst also the same apparatus has at- 
tained good results in Woolwich Arsenal. In all these 
arrangements, it appears most desirable to regulate the 
degree of heat imparted to the steam; and in no way can 
this be more readily done than by having at command, by 
means of a pipe directly from the boiler, a supply of or- 
dinary saturated steam for mixture with that already 
superheated. ‘This constitutes the combined steam appa- 
ratus of Mr. Wethered; and it is, perhaps, the most meri- 
torious feature of his system that he is enabled at all 
times to temper or regulate the exact quality of the 
steam admitted to the cylinders, thus adjusting, under 
all the varying conditions of the boiler and engines, the 
degree of gasification, so that whilst the steam shall have 
all the benefit to be derived from superheating, it shall 
retain just enough of its own moisture to prevent the 
heating and cutting effects which would result from working 
hot air. Without such means of control and adjustment 
we hardly see how the superhcating principle can be 
fully carried out on long voyages, which are, after all, the 
only true tests of its practical capabilities. The Prince 
Alfred has already made a long outward voyage with the 
superheating apparatus, but we believe this is the same as 
that fitted to the Dee, and that on the last-named vessel 
the Admiralty officers found that means for mixing the 
steam were being used surreptitiously by rivals of Mr. 
Wethered. Whilst this invasion of his rights was promptly 
suppressed, it is possible that the Prince Alfred may be 
still working wpon his system. We learn that H.M.S. 
Banshee has been placed at Mr. Wethered’s disposal, and 
a conclusive decision upon the merits of “ combined steam” 
may therefore be soon expected. As to any merit resulting 


from some unexplained action of steams of different tem- | 


peratures upon each other, and as to the fact of any new 
elementary compound in the result of such mixture, we 
shall continue in doubt until the subject shall have 
received further elucidation at the reo of competent 
authorities. In the meantime we observe that Mr. Hobbs, 
with characteristic enterprise, is about to introduce the 
“ combined” apparatus at his factory, already a microcosm 
of mechanical art; and we learn that renewed and very 
earnest attention is being given in America to the whole 
subject of superheated steam. It is a hopeful circumstance 
that no one, to our knowledge, has yet disproved such 
particulars as have been lately put forth touching the 
economy resulting from the application of the principle, 
and none have shown wherein it would fai!. 


WHAT SHOULD MECHANICAL WORKMEN BE TAUGHT ? 


A FEW days ago, Mr. Scott Russell delivered a lecture at 
the Brompton Museum on the kind of education mechanical 
workmen should receive. Mr, Russell stated that the edu- 
cation provided in this country was not that which was 
very directly calculated to make good workmen. Leading, 
writing, and drawing he thought very good for the skilled 
workmen, as well as everybody else ; but it did not at all 
consort with his experience that the best reader and the 
best writer were always the most skilled workmen, On 
the contrary, the best workman he ever knew could neither 
read, write, nor account. Nevertheless, he maintained that 
there was a description of education which would tend 
greatly to increase the skill, dexterity, ability, and success 
of the practical working mechanic. He knew that other 
countries were giving this superior education to tl eir work- 
men, who were in many cases now so far superior in theo- 
retical skill to ours, whilst practically equal, that he was 
obliged to get his very best draughtsmen and mechanics 
from foreign countries. He thought our Government might 
be induced to do something in this direction. He did not 
discourage the teaching of drawing, reading, writing, and 
accounting, but would have them continued to be taught in 
the best manner, Still, we must go further, not to Euclid, 
however, for that description of knowledge was not of the 
slightest use to his workmen or anybody else. He would 
teach mechanics the very little that was useful in Euclid— 
the law of the lever, plane trigonometry, solid geome- 
try, conic sections, and the nature of curves of the first, 


second, third, and fourth degree. ‘This constituted 
the whole education of a workman. Direct elemen 
tary text-books, however, were not to be had_ in 


the higher branches of mechanics, and he wanted the 
Department of Science and Art to ask the four cleverest 
men in England to write in the fewest possible English 
words all that they knew, not all they had read, but, in fact, 
all that they carried about with them. If Government 
would give a thousand pounds a-piece for these books, he was 
sure they would be written. Having furnished schools 
with these elementary treatises, he would also give them 
an ample supply of apparatus of every conceivable shape 
and object. Asa practical application of such a plan of 
education, he would himself be ready to take the pupils so 


educated, and give them three guineas a-week, and would 
afterwards raise them to foremen at £500 a-year. 

It will be admitted that there is something very noble and 
very disinterested about Mr. Russell’s idea of the education 
of a workman, and we are not a little gratified to have the 
opinions we have been advocating all along so corroborated, 
and so practically demonstrated. We confess, however, that 
we fear Mr. Russell hastoo little appreciation of the practical 
work of education to value at its true worth the elementary 
training needed to support such a superstructure without 
danger of collapse. He treats Euclid very cavalierly cer- 
tainly ; but whence he is to draw the principles that underlie 
the extensive mathematical training he so properly demands 
for workmen, if not from Euclid, we should be glad to 
know. We presume he would not make the study a mere 
cramming of rules—a mere application of undemonstrated 
principles. How, if Euclid be discarded, he is to be other 
than empirical, we should be glad to learn. 

The great question after all is, how are the masses of our 
working people to be prepared for studies such as these 
which Mr. Russell so forcibly demonstrates as necessary to 
their highest welfare as workmen, and equally needful to 
the highest material prosperity of the country? It is 
grievous to observe what attempts are made to keep down 
the intelligence of the people, rather than to advance it, in 
the more earnest and progressive of the schools under the 
Committee of Council. Nothing but a careful encourage- 
ment of such leading institutions, which must, of necessity, 
have drawn the great mass of popular schools after them 
in the race of progress and advancement, was needed to do 
the work. The standard of education here would have 
raised itself if allowed, and would, at least, have compre- 
hended spontaneously all that is required now of the most 
efficient middle-class schools; if, indeed, the Oxford 
Examination limits may be taken as a safe guide to a con- 
clusion on the matter. Thus, the great gulf that stands 
between the mass of workmen and the attainment of scientific 
knowledge of a high order would have been bridged over. 
What is now impossible to workmen, from the want of more 
thorough carly mental training and more extended school 
knowledge, would in that case have beenmade comparatively 
facile. Men witha good groundwork of mathematical know- 
ledge impressed in boyhood, would doubtless, in considerable 
numbers, be induced to spend time after the ordinary 
labours of the day in maturer studies, when the same men, 
if the preliminary drudgery has not been got over early in 
life, would never possess, or at any rate never exert, the 
necessary mental vigour for the accomplishment of the 
desired end. 

It is unfortunate that we have to charge upon the 
Derby Government two most obstructive acts in relation to 
popular education. During their former tenure of office 
they did all they could to fling back the schoolmaster, who 
seemed emerging from the degradation under which his 
calling had for ages lain, into his old pauperised position. 
They travelled out of their way to limit the retiring pro- 
visions of this toilsome and ill-paid office to a sum not equal 
| to the income of a day labourer. It was their will that 
the brand should remain, and the poverty and dependency 
of the schoolmaster be perpetuated. Now farseeing 
and liberal men, like Mr. Russell, demand from him all 
that he could under the most favourable circumstances 
|render. But Mr. Russell, and those who think with him, 
will find that these very instruments they need for their work 
have either been driven from their profession by the in- 
sulting niggardliness of the Government, or have had their 
efforts paralysed, and their power to accomplish the highest 
ends of their mission taken away, by the ungenerous hope- 
lessness into which they have been thrown. 

Having during their former tenure of office, revived the 
| hopes of the schoolmaster when worn out with his task, 
| they have just recently struck a blow at the internal 
efficiency of our elementary schools that must have the 
most mischievous and retrogressional influence. By a 
minute dated the 4th of May last, they limit the number 
of pupil teachers to be employed in one school to a max- 
imum of four, just taking away from the largest and best 
schools the greater part of their teaching power, and ne- 
cessarily lowering the standard of knowledge in such in- 
stitutions to a most serious extent. 

It was quite practicable to have made the elementary 
schools under the Committee of Council the common 
schools of all but the most exceptional class of our popula- 
tion, 
education. It would thus have had a guarantee, and 
would have received an expansion otherwise impracticable. 
The aspirations of such men as Mr. Russell would thus have 
been rendered of easy fulfilment, and England would have 
been saved from the disgrace and danger of having to go 
to other lands for workmen to fill her best places, and 
perform her highest manual tasks. 

We do hope that a change of Ministry will lead to a 
reversal of the dangerous educational policy which has been 
obtaining, and that the profession of the schoolmaster, the 
economy of our schools, and the scope and limits of our 
national education scheme, will be so affected as to secure to 
our workmen all the early advantages which the needs of 
their after-life require. 





RAILWAY 


Ir was no trivial sentiment which prompted the words, 
uttered on beholding the inscription over the portal of 
one of our great mountain tunnels, “ It is well that man 
should leave his record upon the work, for else, in the high 
solitude of the place, it would seem to be a part of the 
eternal architecture of the hills!’ In the picturesque 
loneliness of the Vale of Llangollen a similar exclamation 
might arise when the eye rested, for the first time, upon the 
giant proportions of the Dee Viaduct. For nature, in some 
distant parts of the world, has opened great arches for the 
passage of her rivers through mountain walls of limestone ; 
whilst again, as in the Valley of Cauca, once walled across 
by the syenitic spurs of the mighty Cordilleras, a channel 
has been worn and an outlet into the Magdalena formed 
at a depth of 1,250 ft. below the’ original surface of the 
water. 

But in a practical point of view our admiration of the 
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In that lay the great hope of the working man’s | 








grandeur of the great work over the Dee is qualified by 
the reflection that its cost was more than one hundred 
thousand pounds, and that it is, in a great measure, to the 
rate at which the magnificence of so many of our railway 
works has veen purchased that the languishing condition 
of the railways themselves is to be attributed. Years ago, 
in the disgraceful squabbles in Parliamentary committees, 
it was of more consequence to establish the engineering 
possibility than the commercial economy of the works pro- 
posed for construction. How triumphant was the victory 
of the engineer who could show that the practicability 
of boring for miles through rocks coeval with the 
creation, or of leaping, at stupendous heights, chasms 


which seemed to forbid the passage of civilised 
communication, was only a question of pounds, shillings, 
and pence! Reduced to such limits the problem 


lost nearly all of its importance, even to the shareholders 
at whose expense it was to be solved. Railway engineering 
has greatly changed since those days. Whatever abstract 
arguments may be revived as to gradients for example, no 
engineer would now hesitate to incline his line at the rate 
of 1 in 100, or even at a steeper pitch, before taking it 
over a broad and deep valley, or through a formidable 
mountain ridge. How long was the time when it was 
thought impossible to work the Oldham incline of 1 in 27 
by locomotive power. The success with which the Lickey 
incline of 1 in 837 was worked without stationary engines, 
was not allowed, till after many years, to exercise any 
influence worth mentioning on the location of other lines, 
Engineers took little pains apparently to acquaint them- 
selves with the working of these and other inclines, including 
those of 1 in 88 on the Liverpool and Manchester, the 
2 miles of 1 in 42 at Accrington, that of the same pitch on 
the Edinburgh and Glasgow line, and the several inclines 
of 1 in 100 at Box, on the Great Western, New Cross 
(for 22 miles), on the Croydon, and on several portions, 
amounting altogether to 5 miles, on the North Union 
Railway. It is more lately that our engineers have 
recognised the successful working of the Soemmering and 
Giovi inclines, the former upon the South Austrian line, 
214 miles long, with a pitch varying between 1 in 40 and 
1 in 50; the latter on the Turin and Genoa line, 6 miles 
long, and inclined at the rate of 1 in 36, 

This reference to gradients has much to do with the 
question of bridges and viaducts, inasmuch as the elevation 
and width at which a valley may be crossed by a railway 
depends mainly upon the rates of inclination adopted on 
either side. Thus where immense works or a great 
development of line were once considered indispensable, 
a really bolder but more economical practice now takes the 
railway directly to the stream, over which the shortest bridge 
is thrown at the least elevation. In short, a first-class rail- 
way, Which was once a matter of £50,000 a mile, is now 
completed at one-fifth of that sum. How, then, is the 
construction of modern railway bridges to be reconciled 
with this diminished expenditure? As we have seen, such 
works as were once considered essential may, to a con- 
siderable extent, be avoided altogether. Where, however, 
they are indispensable, an altogether cheaper construction 
is to be adopted. A stone or brick viaduct, of half a mile 
in length, and 100 or more feet in height, would now be 
an absurdity. We now look upon the Stockport, Congleton, 
Llangollen, and other viaducts of that class, as we would 
upon the ancient aqueducts of Rome, with this difference 
only, that the former are still serving a present purpose. 
Both belong to an epoch of engineering never again to be 
revived. 

There can be no question that the introduction of 
wrought iron, originally in the Ware Bridge, by Mr. 
Stephenson, and in that over the Leeds and Liverpool 
canal by Mr. Fairbairn, wonderfully economised the con- 
struction of works of this kind. The Britannia Bridge 
might have been made of cast iron—no one would doubt 
the abstract possibility of such a construction; but this 
would indeed have been a question, and that a serious one, 
of many hundreds of thousands of pounds, saying nothing 
of the shillings and pence. But might not a work, serving 
the same purpose as the Britannia Bridge, were it to be 
now undertaken, be executed for a sum far below its actual 
cost ? 

All large modern railway bridges, being of wrought 
iron, must be made either upon the tubular, plate girder, 
triangular, lattice, or suspension principle. The tubular 
bridges are famous above all others for their cost. The 
Victoria Bridge, at Montreal, is certainly the greatest 
single engineering work in modern times; but in cost it 
far surpasses anything of its kind ever before attempted in 
railway construction. We all remember the wonder with 


which the Stockport Viaduct was so long regarded. Its 
cost alone, £70,000, challenged our admiration. What 


then are we to think of a work upon which the 
outlay has been twenty times as great? £1,400,000 
for a bridge a little more than four times the length of 
that over the Mersey! The interest alone, at 0 per 
cent., on this sum amounts to nearly one-third of the 
entire annual charges for maintenance of way on_ the 
great London and North-Western line. We have no right, 
perhaps, to attribute this enormous outlay to the mere se- 
lection of the tubular principle for a work designed for the 
passage of the St. Lawrence ; but it is a severe commentary 
on modern bridge construction that such a sum should be 
requisite for such a structure upon any principle. The 
Victoria Bridge has twenty-four piers, containing, with the 
abutments, 3,000,000 cubic feet of the most massive 
masonry, few of the stones weighing less than seven tons. 
With this number of supports, the spans, with the excep- 
tion of the central opening of 330 ft., are of but 242 ft. 
each, Had they been made 500 ft. each, there would have 
been but half ‘as many piers, which, considering their 
height, and the great strength necessary to resist the spring 
ice, now form the principal portion of the work. Is there 
any difficulty in extending the tubular principle—with 
which, in the great spans at the Menai, the deflection re- 
sulting from the passage of an ordinary train is said not to 
exceed one-eighth of an inch—up to spans of 500 ft., or 
even 600 ft? The present number of piers being, however, 
decided upon, there can be no question that their mass 
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might have been greatly reduced by the employment, above 
the water line, of iron columns, defended by sharp raking 
ice-cutters, lying at such an angle with the surface of the 
river that the weight, more than the momentum, of the 
ice would suffice for its own dissection and removal. If 
wave lines are of any value in ships intended for speeds of, 
say, ten miles an hour, wave lines of the most exquisite 
draught are essential, in a still greater degree, for the in- 
terception of ice moving at that rate. The weight of the 
iron tubes has been, we believe, officially stated at 10,400 
tons, which is but little if any more for 6,600 ft., the total 
length of each tube, than the weight of the Britannia 
tubes, 1,513 ft. in length. It cannot be in the super- 
structure, therefore, that the enormous cost of the great 
Canadian work is to be accounted for, although, con- 
sidering the very moderate width of openings, 1% tons 
of wrought iron per foot run is certainly 2 most liberal 
allowance. We have reason, however, to believe, that 
the actual weight is even greater, and not less than 23 
tons per foot. Mr. Humber, in his work on bridges, gives 
the weight of tubes for each span of 242 ft. as 550 tons, 
equal to a solid bar 10 ft. deep by 1 ft. thick for the whole 
length. The actual weight, we understand, is 1,288 tons 
for each pair of double tubes extending over two openings, 
each separate tube being 516 ft. long. In addition to the 
weight of the tubes, the work expended in closing the 
joints with 2,000,000 rivets is in itself a heavy item of 
cost, 

The Victoria Bridge, in every aspect in which it can be 
regarded, and so far as it is completed, is the result not less 
of magnificent expenditure than of constructive skill—an 
expenditure, indeed, which becomes frightful when con- 
sidered in connection with the very unsatisfactory condition 
of the Grand Trunk Railway undertaking. ; 

We cannot say what has been the cost of M. Gouin’s 
great tubular bridges over the Garonne, the Lot, and the 
Tarn ; but it has been such, we apprehend, as greatly to dis- 
courage the extension of the system in France. In none of 
the bridges mentioned have the spans exceeded 80 metres, 
or 2622 ft., in width. 

Plate-girder bridges have much in common with those 
just considered, and, for equal spans, involve the same or 
greater cost. _ 

It is to be regretted that in the largest existing example 
of the triangular construction, that ef 259 ft. in length, 
and upwards of 240 ft. span, at Newark Dyke on the 
Great Northern Railway, the struts were made of cast iron. 
Had the material throughout been such as to have afforded 
a fair comparison with the tubalar system, the result, we 
are inclined to believe, would have been such as to en- 
courage the further adoption of triangular girders for spans 
up to 250 ft. at least. For spans above that width, the 
compression bars are of too great length for the proper 
stiffness. As it is, the Newark Dyke Bridge, with 
a single span of about 242 ft., and weighing 584 tons, 
is reported to have nearly double the deflection, under a 
given load, of the Victoria tubular girders of equal span, 
and 644 tons weight. For very wide spans, to which, as 
diminishing the number, and consequently the cost, of piers, 
we are to look for a more economical bridge practice, the 
triangular system is wholly inapplicable. 

As to the lattice construction, the great difference of 
opinion among engineers renders any decision upon its 
merits extremely difficult. The Boyne Viaduct, with one 
span of 264 ft. and two of 1383 ft. each, is said to show an 
extremely small amount of deflection, considering its 
weight, that of the middle span being 386 tons. Mr. 
Humber has adroitly reduced this span, in stating the 
deflection, to the distance between the points of contrary 
flexure, say 210 ft.; but if this reduction be made, because 
the ends of the truss are firmly held to the supports, then 
the weight, between the limits of the reduced span, which 
by actual proportion would be 307 tons, but which, owing 
to the greater strength of some of the middle members, 
is perhaps 330 tons, should have been taken in the com- 
parison made with the Victoria and other bridges. 

Professor Barlow, many years ago, made some very 
interesting experiments upon railway bars, from which it 
appeared that, with a flat-bottomed rail, with thin flanges, 
these were brought into use only by their lateral adhesion 
to the vertical web, and that this adhesion was so far in- 
sufficient that 3 in. on each side of a rail-bottom 2} in. 
wide was cut away without any apparent diminution of 
stiffness. The same amount of iron added to the depth of 
the rail would undoubtedly have added considerably to its 
strength. Soina tubular girder, with booms of perhaps 
16 ft. width, their stiffness must be very great in order to 
bring their whole section into play. Hence, when reduced 
to the least practicable dimensions, these are beyond those 
necessary to resist the mere compressive or tensile strains 
to which the work is subjected, and a great length towards 
the ends is very much heavier than need be. The stiffening 
required to prevent buckling in the side plates adds largely 
also to the weight. 

In the lattice girder the compressive and tensile members 
may be concentrated where their resistance will be most 
effectively exerted. The lattice cannot have the vertical 
stiffness of the plate webs of the tubular girder, although 
it may have as much absolute strength. ‘The strength of 
the latter form of girder is determined by the rivetting 
along its principal joints, and thus it is, perhaps, no stronger 
than a well-made lattice. Many engineers are familiar 
with an instance which has been reported, wherein two 
railway bridges, of equal span, the one a lattice, the 
other a plate girder, were erected at Starstadt, in Hanover. 
The depth of the lattice truss to that of the plate girder 
was as 5 to 3, and the weight of the former as 16 to 13 of 
the latter. It was said that the lattice was clearly not so 
stiff as the plate girder. Such a result must be due, how- 
ever, to a defect either in the principle or in the workman- 
ship of the lattice. The results obtained, however, 
from the Beyne Viaduct, do not bear out the deduction of 
any inferiority in the principle. Neither have we reason 
to believe that, in consequence of the comparative results 
obtained from the Starstadt bridges, and other data afforded 
by trials conducted afterwards upon smal! models, that the 
construction of lattice bridges has been materially checked 





on the Continent. Not to mention the great bridges at 
Cologne and at Kehl, now in active progress, several large 
lattice spans have been recently completed in Switzerland 
and elsewhere, including those of the Aar and the Sitter, 
each 525 ft. long, and respectively 150 ft. and 213 ft. high. 
These bridges cost about £40,000 each, the former having 
two, and the latter three, very lofty piers. The workman- 
ship, in the case of lattice bridges, is of the simplest 
possible character, and this, apart from any saving in 
weight, is an important consideration. 

To reduce materially, however, the cost of very large 
bridges, means must, if possible, be found for greatly in- 
creasing the present limits of unsupported spans. How- 
ever much may be said against the suspension principle, 
we are certain that increased efforts will be made to adapt 
it to the requirements of railway traffic. Whilst great 
authorities scout the idea of such an application, suspen- 
sion-trussed bridges in many parts of the world are proving 
their fitness for heavy traffic. We are inclined, therefore, 
to believe that engineers will soon recognise that there is 
nothing antagonistic in the action respectively of the chain 
and truss when combined in the same structure. The truss 


distributes the strain, caused by the concentration of the load | 


atany one point, over a greater distance upon the floor, just as 


if the load were itself divided and distributed over the same | 
distance. It may bea question whether the Niagara railway | 


bridge is trussed sufficiently by means of the wooden sides 
of the carriage roadway below the railway ; yet of the 


abstract possibility of stiffening the floor by means of | 


trussing, and that without creating any strains conflicting 
with the proper action of the suspension chains, we have 
no doubt. 


a gallop, without perceptible undulation. 
mentioned how a trussed suspension bridge at Inverness 
withstood the passage of a truck loaded with a heavy 
locomotive engine, and with an amount of deflection which 


was so little as to be almost incredible to those to whom it | 
Mr. Page’s Chelsea Bridge also, by the | 


was stated. 
adeption of arrangements for stiffening the roadway, is, as 
is well known, remarkably rigid. There could certainly 
be no objection raised against the combination of suspen- 
sion chains and trussing-bars, which does not apply with 
even greater force in the case of the gigantic structure 
lately completed at Saltash. A dozen years hence, we 
apprehend, the necessity of the great central tower of the 
Albert Bridge would not be recognised, and engineers 
would have no difficulty in clearing the 975 ft. open- 
ing intervening between the land piers at a single 
leap. M. Perdonnet, in his comprehensive work on 
railways, states that the Austrian railway engincers, 
who have built wonderful monuments of bridge engineer- 
ing with triple storeys of arches, are about adopting the 
suspension principle. Mr. Barlow, as our readers are 
aware, predicted for his design for the London- 
derry Bridge that it would not require one quarter of the 
iron of an ordinary girder bridge of equal rigidity, and 
that the deflection of a wave of a girder attached to a chain 
would not exceed jth of that of the same girder not so 
supported. Mr. Barlow insists also on fixing the chains 
directly to towers of sufficient stiffness without the inter- 
vention of rollers. By reducing the deflection of the 
chains to the least amount consistent with a moderate in- 
crease upon the weight otherwise required, and perhaps by 
connecting the alternate joints of an upper and lower 
chain by diagonal bars to each other, as in the suspension 
bridge over the Necker at Mannheim, a very considerable 
rigidity would be secured, rendering only a moderate depth 
of trussing necessary to carry the heaviest railway trains 
in safety, and that, too, at ordinary speeds. For it is now, 
at least, thoroughly established, although the fact has been 
often disputed, that the deflection due to a load in motion 
is greater than that due to its action when at rest. ‘This 
fact, which M. Morin was, we believe, the first to explain 
clearly by the action of centrifugal force, is not, however, 
the only one which compels the slow passage of the load 
over an ordinary suspension bridge, for there is, at high 
speeds, a dangerous impact between the advancing mass and 
the momentum generated by the pendulous action of the 
cables. An increase of the width of the roadway of sus- 
pension bridges will also, we believe, add materially to their 
stability. 

In a general consideration of the means of spanning 
very great widths, engineers are likely to be led to a much 
more economical practice in bridge construction, preserving 
at the same time the highest necessary conditions of strength 
and durability. 

TUNNELLING MACHINERY. 
WE have given elsewhere a description of Captain Penrice’s 
recently-improved tunnelling machine, similar to that which 
has been employed in the Malvern tunnel of the Worcester 
and Hereford Railway, from which the machine has been 
temporarily removed, we understand, owing to the insuffi- 
ciency of the means provided for supplying steam for work- 
ing. ‘The principle of the machine is familiar to many of 
our readers, and, divested of its details, is very simple. A 
strong cross-head or cutter-holder carries a number of steel 
points or chisels on radial arms, and is attached to the 
piston of a steam-engine. The cutters are thus driven 
rapidly against the rock, and on being withdrawn are at 
each stroke slightly rotated, so as to strike each time in a 
new place. ‘The machine embodies the most effective 
arrangements, doubtless, which have suggested themselves 
to Captain Penrice for carrying out these movements. The 
cutters are rotated by means of a stout screw and worm- 
wheel, and the steam cylinder is so managed as to keep a 
cushion of steam behind the return movement of the 
piston. On the forward motion the mass is stopped 
by the blow on the rock, and a recoil takes place. 
A differential pressure of steam is then brought to bear 
upon the opposite face of the piston, and the moving 
mass is thus to a certain extent balanced between 
two steam cushions. ‘The whole machine is advanced on 
wheels or sledges bearing within the opening of its own 
excavation, stout pins being braced in holes in the rock to 


hold the framing firmly in place. The present machine 


cuts a gallery 6 ft., we believe, in diameter. An earlier 
model, cutting a circle of 5 ft., was said to have worked its 
way into sandstone rock at the rate of 20 in. an hour. 
Many attempts have been made to adapt machinery to the 
boring of tunnels, but heretofore very little practical 
success has been attained. Many of our readers familiar 
with mining operations will recollect the numerous 
attempts, made with no more if as much success, to cut 
coal by machinery. The conditions in coal-cutting and 
tunnelling are somewhat analogous. In both a dense re- 
fractory substance is to be perforated, and in both the work 
mast be done underground. In Messrs. Johnson and 
Dixon’s coal-cutting machine, described by Mr. Wood as 
at work last year in Broomhill Colliery, Northumberland, 
the cutter is a projecting spindle, similar to a screw-tap, 
armed with chilled cast-iron teeth, and propelled, whilst 
revolving 500 times a minute, laterally along the working 
face of a “long wall.” A trench being cut 3 ft. into the 
coal, and 5 in. open, the coal is easily detached in blocks. 





Mr. Vignoles’ great bridge at Kief is said to | 
Withstand the passage of the heaviest Russian artillery on | 
Mr. Barlow has | 


The driving power is obtained from air compressed by a 
steam engine or other means outside of the colliery, and 
which therefore, when discharged after having done its 
work, assists in the ventilation of the pit. The working 
of this machine, at the rate of 6 in. a minute, along a 
“wall,” affords no data, however, as to the resistances to 
direct boring into solid rock. There are several machines at 
work, and successfully we believe, for surfacing stone ; but 
here the cutting is performed under circumstances far more 
advantageous thanin boring. A machine is at work, we under- 
stand, in the Forest of Dean, Gloucestershire, which cuts 
through a solid block of sandstone 4 ft. 6 in. deep, and of any 
length, at the rate of 6 in. a minute. There are other 
machines which have been long employed in cutting 
stone in Scotland. Mr. Whitworth, in his report on the 
| New York Industrial Exhibition, mentioned a machine for 
| dressing granite, the surface of which was cut by the 
sharp edges of stecl discs turning loosely on a central 
stud, the dises being rapidly revolved bodily and together 
in a suitable frame. An enormous tunnelling machine, 
| intended to bore a hole 24 ft. in diameter, was afterwards 
| conatracted on this principle for cutting a tunnel of 
44 miles in length, yet in progress on a railway in the 
eastern portion of the United States, The machine was 
set at work, but it did not succeed. It had a heavy central 
| spindle, carrying a wheel 24 ft. in diameter, which was 
| mounted with circular cutters around its edge. The rim 
| of this wheel was 6 ft. wide in the direction of the ad- 
| vancing motion, and was intended to work its way, by 
| means of the loosely-turning cutters, 6 ft. ata time into 
| the rock. A central drill was to bore a 6-in. hole simulta- 
neously in the centre, when, the machine being withdrawn 
| on a line of rails, a charge of powder would be fixed, and 
| the core of the tunnel blown out. The cutters could not 
| be made sufficiently strong, nor could they be attached 
tirmly enough to the wheel to save them from being rapidly 
broken, 

In another arrangement, tried, we believe, at one time 
in the same tunne!, a stout drill, suitably held within a 
frame, was drawn, by a cam, away from the rock and 
against a stout india-rubber spring. The cam having 
passed, the spring was released, driving the drill into the 
stone, at a reported rate of 1 in.a minute. The machine 
contrived by the Chevelier Maus, for tunnelling Mont 
Cenis, was of nearly the same principle as the arrange- 
ment just described, excepting that the drills were made 
with chisel edges, and ranged in lines to cut continuous 
trenches into the face of the rock. ‘rhese trenches being 
made to intersect each other, the intervening stone was to 
be detached by wedges. 

The war has, we believe, completely suspended all opera- 
tions upon the Mont Cenis tunnel, and we do not possess 
sufficient information of the results already obtained to 
warrant an opinion upon the ultimate success of the ma- 
chinery which was at work there. The cost of the 600 
yards already cut is said to have been about £120 a-yard, a 
heavy rate, but including, perhaps, many of the preliminary 
expenses incidental to the commencement of sogreat a work. 
The principle of employing the fall of a mountain stream, 
flowing far above the work, to compress air for driving the 
boring machinery, and thereby for ventilating the tunnel, 
was a most admirable feature in the arragements at Mont 
Cenis. 

In tunnels which have to be bored for a great length 
without shafts, the introduction of some description of 
machinery, sufficiently effective to dislocate hard rock at 
an advancing rate of four or five feet daily, would be of 
immense advantage ; and without some such appliance, the 
execution of several great railway works now contemplated 
in various parts of the world will be indefinitely delayed. 
A single tunnel, only 1,410 yards long, opened without 
shafts on an American railway, required seven years of 
steady working for its completion. In other situations 
where shafts are practicable, boring machinery is less, 
although still, desirable. But in tunnel shafts, and in 
inner workings having no outlet, the difficulty of clearing 
them of water is perhaps greater than that of boring. The 
quantities of water raised in the excavation of some of the 
tunnels upon our own lines of railway was almost in- 
credible. At the Woodhead tunnel, in a period of five 
years, nearly eight million tons of water were raised. At 
the Kilsby tunnel, 2,000 gallons of water were raised per 
minute incessantly for about eight months—a total quantity 
of three million tons. In driving the Box tunnel, 32, 
hogsheads of water were raised daily for several montbs. 
Difficulties of this kind are even greater than the simple re- 
sistance of the rock, With seventy miles of railway tun- 
nels already completed in Great Britain, and under a prac- 
tice of engineering which now prefers rather to go over 
than through interposed hills, we are to look chiefly abroad 
for the futare execution of works of this kind ; and the 
prospective reward for a simple and effective tunnelling 
machine is as great, if not greater, than ever. 


Lance Ramway Viapucr iN Vicroxta.—The Moorabool 
River Viaduct on the Geelong and Ballarat Railway has been 
commenced. The superstructure of this viaduct will consist of 


ten tubular girders, each 120 ft. long from centre to centre of the 
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Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2549. D. AuLD, Glasgow, ** Furnaces and boilers, and the generation and treat- 
ment of steam.”—Dated 13th November, 1858. 

In applying the first portion of the invention in practice, where the fur- 
nace is inside the boiler, a narrow vertical water-space of metal is fitted 
along each side of the furnace, running from back to front. This water- 
space extends from the level of the grate-bars, or from any desirable lower 
level to the flue-plate above, an air-space being left between the exterior of 
the water-space or hollow diaphragm and the shell of the flue. At intervals 
throughout the length of these water-spaces water-connecting tubes form 
communications between the upper parts of the water-spaces and the main 
body of the boiler through the flue shell, so that the steam formed in the 
side water-spaces can find a free exit from them to the upper part of the 
boiler, and thence to the steam chamber or dome, In addition to this 
provision, each water-space is fitted with a series of transverse stay tubes, 
opening up thoroughtares between the spaces inclosed by the water 
diaphragms and the main body of the furnace. The atmospheric air 
necessary for the combustion of fuel in the furnace is supplied by an air 
thoroughfare, regulated or governed by the tumbling sand-box valve, for 
which the patentee obtained British letters patent, bearing date on or about 
the 20th of April, 1858; or the air mey be governed as to its inlet by other 
means. The air so supplied is passed in through a hollow or cellular bridge 
at the back or other part of the furnace, provision being made for the dis- 
charge of the air from the bridge on each side into the back portion of each 
space enclosed by the side water diaphragms. The air thus flowing into 
these spaces then finds its way in divided streams through the lateral tubes 
of the diaphragms or water-spaces into the furnace on each side, and thus 
the air is supplied to the burning fuel in a heated state, and in a properly 
subdivided condition, so as to embrace the whole of the burning mass upon 
the furnace bars. In this way the wasteful emission of smoke is prevented, 
and combustion is maintained in a most efficient manner. Instead of 
having two side water-spaces, one hollow central one may be used. The 
invention relates, in the Second place, toa mode of increasing the efficiency 
of steam, by passing it on its way from the boilers to the working cylinders 
of the engine, or other apparatus, through an arrangement of pipes disposed 
in the discharge flues of the boilers. The heating pipes are kept free from 
carbonaceous or other deposit by any convenient mechanical worker or 





| scraper. In this way the steam is dried or superheated and rendered more 


serviceable than usual by what would otherwise be waste heat. 
2558. J. A. Horkinson, Huddersfield, ** Steam boilers.” —Dated 13th November, 
1858. 
This invention consists in the adaptation of curved pipes placed in the 
furnaces, flues, or chambers of steam boilers, which effect a continued and 
uninterrupted circulation of water in the boiler, and through the tubes to 
the upper side of flue or flues, so long as heat is applied, that circulation 
being obtained independent of pumps, or valves, or other such means. Also 
in fastening pipes or tubes in boilers by means of an adjustable plain conical 
or threaded hoop, screwed on the outer end of the pipe, fitting a suitable 
hole in boiler, and holding the pipe fast in place by means of a nut and 
screw. 
2563. B. PREDAVALLE, Hart-street, ‘‘ Motive power.”—Dated 1ith November, 





858. 

According to this invention motive power is produced by the vertical 
pressure of a column of fluid alternately cut off and restored. For this 
purpose a column of fluid is caused to exert vertical pressure on a body of 
fluid contained in a vessel of larger base than the diameter of the column, 
means being provided for alternately and instantaneously cutting off and 
restoring such pressure, for neutralising the pressure on the side opposite to 
that on which motion is to be primarily produced, and for returning the 
vessel after having been acted on to its original position to receive a fresh 
mpulse.— Not proceeded with. 


2624. J. E. F. Lugpeke, Marke, Hanover, “* Motive power engines.”—Dated 
th November, 1858. 

The inventor employs the power of magnetism to sustain a column or 
columns of fluid in a chamber or chambers, and above its natural level in a 
reservoir below.—Not proceeded with. 


5. W. MARSHALL, Leith-walk, Mid-Lothian, “ Steam engines.” — Dated 
19th November, 1858. 

As applied for marine purposes in screw propelling, each engine of the 
improved kind consists of a large and a small inverted steam cylinder 
disposed in line athwart ship. |The larger cylinder is inverted upon the top 
of an open supporting frame, the connecting rod working down direct to the 
crank or screw propeiler shaft. To the piston-rod joint there is also con- 
nected the inner end of a horizontal lever working upon a fixed centre, the 
other end of such lever being jointed to the top of a connecting-rod working 
the air-pump, bucket, or piston. The air-pump is disposed on the engine 
sole-plate or foundation to one side of the Keel line of the ship, and directly 
above it is placed the small inverted steam cylinder carried on a suitable 
open frame or pedestal. The piston-rod of this smaller cylinder is connected 
in any convenient way to the air-pump lever beneath, so that the piston 
moves in concert with the air-pump bucket. The steam at its normal 
pressure is primarily supplied to the smaller or high-pressure steam 
cylinder, and it is then expanded into the larger one in the usual manner 
of double cylinder expansive engines. Instead of placing the high-pressure 
steam cylinder directly above the air-pump, the lever working the latter 
may be prolonged outwards for connection with the piston-rod of a high- 
pressure cylinder, either inverted or not, set at a correspondingly-increased 
distance from the main steam cylinder or keel line. In this latter arrange- 
ment the smaller piston of course has a longer stroke than the air-pump 
piston. For marine purposes it is proposed to use two sets of these 
cylinders; that is, a double engine of a large and small cylinder each, the 
two cylinders of the same kind being in a line fore and aft the ship. Jn this 
way any required number of cylinders may be disposed to work in concert, 
and if found convenient the smalier cylinder of one engine may be set on 
one side of the keel line, and that of the other on the opposite side. This 
arrangement of steam engine may be modified to suit paddle-steamers, and 
the cylinders, pistons, and air-pumps may either be of the ** trunk ” kind, 
or of the common class, and they may be inverted or not. These improved 
engines are also applicable for general purposes. 

2629. A. V. Newton, Chi ucerw-lane, London, ‘* Apparatus Jor transmitting 

motive power.”—A communication.-- Dated 19th November, 1858. 

This invention relates to the employment of a peculiar arrangement of 
balance or fly-wheel and cranks for transmitting motion in machinery, 
and rendering the momentum of the fly-wheel more effective in carrying 
the cranks past their dead points than when a wheel is applied in 
the ordinary manner in combination with cranks, whereby, in connection 
with the use of a load at one point in the periphery of the wheel, the 
centrifugal force generated in the wheel is rendered available as motive 
power. The invention cannot be described without reference to the drawings 
2634. D. Rowan and S. Ropertson, Greenock, *‘ Steain engines.” —Duted 20th 
November, 1858. 

An engine or a set of engines constructed according to a portion of this 
invention comprises one or more duplex cylinders. Each duplex cylinder 
consists of an outer annular cylinder combined with a central cylinder or 
cylindrical space. Pistons working in the central and annular cylinders are 
connected by their piston-rods to a cross-head, or to the crank-shaft, in such 
a way as to work together. According to one modification the supply of 
steam to the cylinders is governed by a valve or valves, in such a way that 
the steam from the boiler first enters the central cylinder, next passes thence 
to the opposite end of the annular cylinder, and finally passes from the 
annular cylinder into the condenser. According to another modification, 
the valve or valves may be arranged to admrit the steam first to the annular 
cylinder. afterwards transferring it to the central cylinder. Another portion 
of this invention relates to an arrangement of valvular mechanism specially 
designed for application to the duplex cylinders before described, but also 
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applicable to other double-cylinder expansive engines. In one modification 
of this improved valvular mechanism, a single slide-valve is used for both 
the central and the annular cylinder, and it works in the steam chest in a 
port-facing in the ordinary way. There are two sets of ports in the port- 
facing, and the slide-valve is made duplex, one side governing each set of 
ports. The end port of one set of ports leads to one end of the central 
cylinder, and the other end port of the same set leads to the opposite end 
of the annular cylinder, and there is a passage in the slide-valve which at 
the proper periods brings these two purts into cemmunication to transfer 
the steam from the central to the annular cylinder. The other set of ports 
are similarly arranged, but in inverted positions. The central port in each 
set leads to the condenser. The valve is worked in the ordinary way, and 
alternately uncovers the ports leading to the opposite ends of the central 
cylinder for the admission of fresh steam. The ports communicating with 
opposite ends of the annular cylinder are each alternately in communica- 
tion with the respective passage in the slide-valve, by which they receive 
steam from the central cylinder, and with the hullow or cup of the slide- 
valve by which a communication is formed with the exhaust-port ; but they 
are never uncovered so as to receive freshsteam. This valvular mechanism 
may be modified in various ways :—Thus, two slide-valves working simul- 
taneously may be used, and these may be arranged in one or in two steam 
chests ; or the arrangement may be applied in duplicate.—Not proceeded 
with. 

2641. D. Evans, New Town, Stratford, “‘ Tubular steam boilers and fire. 

places or furnaces used therewith.” — Dated 20th November, 1858, 

In constructing a tubular steam bviler the patentee forms across the 
fire-box a horizontal or somewhat inclined water-chamber or compartment, 
open to the sides of the fire-box, and also to the body of the boiler, 
Through this water-chamber or compartment of the boiler numerous tubes 
pass, the ends of which are respectively fixed in the upper and lower plates 
of the compartment. The upper surface of the compartment is to receive 
the fuel, and in fact forms the surface on which the fuel is to be burned, 
which however is not new; but in the present arrangement or construction 
of boiler the draught is caused to pass down through the fuel and down 
through the tubes into a chamber below, and thence the heat and products 
of combustion pass through numerous horizuntal, inclined, or upright tubes 
through the body of the boiler into the chimney. In order to heat water in 
a separate tank, or in the tender of a locomotive engine, an arrangement of 
hollow or tubular fire-bars and apparatus is used, and combined together in 
the following manner :—In the fire-box of a locomotive or other steam 
boiler is applied a rectangular frame, the four sides of which are formed of 
tubes, and across such frame there is another tube, but in a higher plane 
than that in which the frame is placed. This upper tube is connected at its 
ends to two sides of the rectangular frame, and from it the outlet pipe pro- 
ceeds, the inlet pipe being connected at one or two of the angles of the 
rectangular frame. The central tube and two of the side tubes of the frame 
are connected together by numerous smaller tubes, which are fixed parallel 
to each other, anu form the fire-bars, which incline from their inuer ends to 
their outer ends, where they are fixed to the two sides of the rectangular 
rame. 

2656. W. GorMAN, Glasgow, “* Furnaces and the combustion of fuel, and appa- 
ratus connected therewith.” —Dated 23rd November, 1858. 

This invention relates to an improved process of burning gaseous fuel in 
draught furnaces, such as are usually employed for generating steam in 
steam boilers, or in draught furnaces employed for other purposes, and con- 
sists in preventing air from getting up through the incandescent or highly 
heated coke lying on the grate-bars when a fresh charge of coal is laid on, 
and while the gaseous or more volatile part of the coal is being evolved, 
The stopping or limiting of the access of air to the coke undergoing combus- 
tion prevents the production of carbonic acid gas, which ordinarily mingles 
with and prevents or injures the combustion of those gases which are being 
evolved from the superincumbent fresh charge of ‘fuel. The furnace is thus 
converted into a kind of gas retort, and it is only necessary to supply 
sufficient air for the combustion of the gases evolved from the newly laid on 
coals by the heat of the coke. Air may be admitted above the fire to assist 
in the combustion of the gases at the door, or at the bridges or sides of the 
furnace, or in any suitable place or manner, as may be desirable, provided 
that the air is supplied to as many places or parts of the fuel as possible. It 
is preferable also to direct the air in jets upon the fuel with force, so as to 
assist in keeping up the heat of the furnace, which generally tends to 
become lower after a new charge of fuel, taking care not to ailow more air 
than what is just sufficient to prevent the gases from passing away uncon- 
sumed. When the crude coal gases have been sufficiently consumed, air is 
supplied to the coke for its combustion in the usual manner through 
the grate, the air being shut off so as not to act on the fire from 
above ; or jets of air may be projected on the fuel from above, whilst 
the coke is undergoing combustion to increase the combustion, and also to 
consume any carbonic oxide gas, which is often formed in particular states 
of fuel and combustion in furnaces. 

2658. N. F. Boreiko pe Cuonzko, Paris, “ Simoke-preventing apparatus.”— 
Dated Wrd November, 1858, 

This invention relates to a peculiar construction and arrangement of 
coking apparatus, to be applied to the upper portion of the front end or 
mouth of a steam boiler or other furnace of a similar construction, whereby 
the fresh charge of green fuel is freed from its smoke and combustible gases, 
and coked before being introduced into the body of the furnace. This 
apparatus, according to this invention, consists of a closed chamber placed 
at the upper part of the front of the furnace, fitted with feeding doors, and 
supplied with one, two, or more reversing grates, upon which the green 
fuel is deposited. These grates turn upon the centres, and are each pro- 
vided with a hollow shaft, which constitutes the turning axis of the grate. 
To facilitate the turning or reversing of the grates, a suitable handle is 
fitted on to the front end of each hollow axis, The object of making the 
axis hollow is to enable a supply of air to enter through such axis into the 
furnace immediately behind the coking compartment, at which point a de- 
flecting plate is fitted or formed for the purpose of deflecting such air with 
the smoke and gases from the green fuel down on to the incandescent fuel 
in the body of the furnace. The charge having been coked, the grates are 
reversed, whereupon it falls on to the dead-plate, and is pushed forward 
into the furnace. - Not proceeded with. 

2670. J. H. Jounson, Lincoln’s-inn-fields, “‘ Employment of electricity as a 
motive power."—A communication.—Dated 24th November, 1858. 

This invention relates to a peculiar construction and arrangement of 
machinery or apparatus for obtaining motive power by the aid of elec- 
tricity, and consists in the employment of a number of permanent magnets 
so disposed that no two similar poles shall face each other. Between these 
magnets are fitted, to play freely, a number of soft iron electro-magnets, of 
the ordinary well-known construction, which will alternately be attracted 
and repulsed by the permanent magnets, by reversing their polarity. The 
electro-magnets may be made to transmit their motions by any convenient 
arrangement of mechanism, when a simple electro-magnetic motion will be 
obtained. In place of having moveable electro-magnets and fixed permanent 
magnets, the former may be stationary and the latter moveable ; and the 
electro-magnets may be employed only for polarising the permanent magnets. 
It is also proposed to employ the electro-magnet in obtaining induced elec- 
tricity, which supplies wholly or partially the electricity necessary for 
polarising the electro-magnets, which electricity would otherwise be required 
to be obtained from batteries or other known sources.—Not proceeded with. 
2674. R. Bopmer, Thavies-inn, ‘“ Valves for regulating the supply of steam.” 

—A communication.—Dated 25th November, 1858. 

This invention is chiefly applicable to those valves which are intended to 
regulate the admission of steam to drying cylinders, where the object is to 
keep the steam in the drying cylinders as much as possible at an uniform 
pressure, which is, in the great majority of cases, very much inferior to that 
in the boiler or in the pipe leading from the boiler. This purpose is effec 
by causing the steam in the drying cylinders and that supplied from the 
boiler to press in opposite directions upon pistons of proportional areas, 
working in cylinders in such a manner that a preponderance of pressure in 
the dying cylinders will cause the smaller piston to move in one direction, 
and thereby close the orifice or valve through which the steam is supplied 
from the boiler, whilst a a apse pgp in the opposite direction will cause 
the piston to move accordingly and to open the said orifice. Or, instead of 
enlarging the area upon which the steam in the drying cylinders presses, an 
ordinary valve may be employed, and the difference between the pressure 0} 
the steam supplied from the boiler, and that desired to be maintained in the 
drying cylinders, may be regulated by loading that area of the valve upon 
which the steam in the drying cylinders acts to the required extent by 
means of levers and weights, or springs, or any other suitable combination 
of mechanism. 


2696. J. Ramspottam, Accrington, ‘‘ Apparatus applicable to water-meters, 
and to indicating and regulating the flow and pressure of fluids generally, 
and obt ining motive power.”— Dated 27th November, 1858. 

The First part of the present invention relating to water-meters has 
similar objects in view, and aims at effecting them in a more complete and 
efficient manner, by constructing the valve and water-ways, so that 
whether the valve be flat or plug-shaped relatively to each other, the supply 
and exit ways shall be open, whilst the valve shall traverse over one-thir 
more space than was accomplished in the former mode of construction, 
which improvements will render this contrivance applicable to meters or 
other hydraulic apparatus, whether they be actuated by flexible or rigid 
moving parts. The Second part of these improvements consists in con- 
structing the valve in a slightly different manner, and in using it inverted 
as a seating, upon which a boss shall rotate containing a cavity of suitable 
size, into which the fluid shall pass during a certain portion of the revulu- 
tion, and out of which it shall escape fur use during another portion of the 
revolution. The said boss must be suitably ground upon the seating, and 
carry a wheel worked by a worm or pinion situated at right angles, such 
worm or pinion to be actuated by any motion, and the arrangement thus 
made available for lubricating purposes and supplying definite quantities of 
fluid matter for any use required. The Third portion of these said improve- 
ments consists of an improved arrangement of actuating valves by the ex- 
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ve force of a series of two or more metals, which are acted upon diffe- 
rently by the same temperature. A series of copper, brass, or other 
suitable metallic rods are attached to a series of iron, steel, or other 
suitable metallic bars, and the difference in motion obtained in q 
of the unequal expansion is made to operate on any suitable valve or 
valves for the purpose of regulating the flow of fluids by means of the 
difference of expansion of the different metals ; the accumulated difference 
of expansion of a number of rods of different metals being made available 
for this purpose. 
2708. M. Starsuck, “ Pressure engine.”—Dated 29th November, 1858. 

This invention censists in the application of a static pressure to produce a 
continuous movement, which movement is effected in consonance with the 
settled laws of mechanical philosophy, by means of arrangements of mecha- 
nical devices heretofore undeveloped. By means of these devices the 

yatentee is enabled to convert a static pressure into a continuous movement, 

rom which the static pressure (minus the friction of the engine) can be 

continually given off for the purpose of moving any machinery to which 

the engine may be applied. —Not proceeded with. 

2711. W. E. Newton, Chancery-lane, “‘ Expansion or cut-off gear for steam 
engines.” —A communication.—Dated 2th November, 1858. 

This invention consists in a certain combination of vibrating arms, 
vibrating links, rods, and lifters, whereby the cut off valve is opened, and 
subsequently tripped by a continuation of the same movement, by which 
the opening is effected. It further consists in certain devices operating in 
combination with the lifting and tripping apparatus, for the purpose of 
rendering the trip motion variable to cut off the steam at different points 
within the first half of the stroke of the engine. These combinations and 
devices cannot be described without reference to the drawings. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §C. 


2507. A. HENDERSON, Gloucester-place, Portivan-square, ‘* Vessels, and apply- 
ing rudders tnereto.”—Dated 9th Novenber, 1353. 

These improvements are particularly applicable to tug or tow-boats, or 
vessels u in shallow waters, in tortuous channels, and in cross currents. 
For these purposes, at the bow and also at the stern end of the vessel, a 
chamber is formed, so that a rudder may be raised into it. The rudder at 
the fore end or bow of the vessel is mounted on a spindle which moves in 
suitable bearings, and the spindle has formed on it a male screw, on which 
there is applied a nut, which rests upon one of the bearings of the spindle, 
and by turning this nut the spindle may be raised or lowered, and the 
position of the rudder adjusted, and the rudder, in the event of touching 
the bottom, is capable of rising into the chamber. The stern or hinder 
rudder is similarly mounted on a spindle having a screw thereon, and a 
screw nut to adjust the position of the rudder. The spindle is sustained by 
a bearing, which is mounted on necks or axes, by which the spindle may 
assume an inclined position, and the parts of the spindle above and below 
such bearing are supported on either side by parallel guides. The spindles 
or posts are not fixed to the forward edges of the rudder, but are fixed to 
the rudders so that the rudder in each case extends beyond the spindle both 
forward and aft ; and, by preference. the spindle is fixed to the rudder in 
such manner as to have about one-third of its length projecting forward 
beyond the spindle to which it is fixed. 


2516. R. M. Orvisn, Great George-street, Westminster, “ Permanent ways of 
railways.”—Dated 9th November, 1858. 

This invention consists, Firstly, in holding and supporting the rails of 
railways by means of metallic sleepers, constructed somewhat in the form 
of hollow oblate spheroids, having their vertical considerably less than 
their horizontal diameters; or, in other words, the plan of such sleeper is 
more or less circular in form, and its vertical section (taken transversely 
through the rail at the centre of the sleeper) is of an elliptic character, the 
shorter diameter of the ellipse being situated in a vertical direction. The 
upper portion of the shell of each sleeper, instead of being entirely con- 
tinuous, is partly cut away, so as to admit of the jaws formed thereon being 
sprung slightly farther asunder, in order, after the rail has been placed in 

sition between them, to admit the introduction of a metallic or other 

lock, wedge, or key, between the rail and one or both of the jaws. The 
block, wedge, or key, thus inserted, is formed with projections or indentations 
corresponding with indentati or projections formed in or upon the inside 
face of the jaw, whereby, when the block, wedge, or key, has once been 
placed in position, and the jaws, after being sprung asunder in order to in- 
sert it, are allowed to exert the pressure due to their elasticity, it is securely 
held, and cannot be removed until the jaws are again sprung asunder for 
the purpose. The blocks, wedges, or keys, when thus placed in position, 
serve the ——_ also of securing the tie-bars, whereby the gauge is main- 
tained, and preventing their removal until the jaws of the sleeper have been 
opened, and the blocks, wedges, or keys, displaced as described. The con- 
tinual effort of the jaws to resume their original position will cause a firm 
hold te be at all times maintained upon the rail, and will thereby prevent 
any injurious jarring of the parts by the intermittent action of the wheels 
of sing trains, the momentary pressure of which, by forcing the curved 
ell me surface of the sleeper down upon the ballast, and tending to straighten 
the upper curve, will cause the rail (which, under these circumstances, may 
be compared to the loaded key-stone of a slightly elastic elliptical arch) to 
be more strongly during their passage, while the sensible though 

slight elasticity of the sleeper will cause it to yield sufficiently to produce a 
smooth and pleasant road, without entailing the loss of power consequent 
upon a too t yielding of the way It will at once be obvious that 
sleepers of this kind may be modified in various ways without departing 
from their peculiar and distinctive nature ; as, for example, they may be 
formed rectangular in plan (instead of circular as described), and their 
vertical section more or less modified, still retaining the peculiar character 
of this part of the invention, whereby the features of strength and elasticity 
are arrived at, in combination with a a. and self-tightening power 
not otherwise attainable. They may also used without the addition of 
loose blocks, wedges, or keys, and with or without plates interposed 
between the jaws and the rail, or otherwise varied to suit the peculiar re- 
quirements of particular cases. Secondly, the invention consists in con- 
structing chairs intended for attach t to wooden or other sleepers of such 
form as to be slightly elastic, and te permit the jaws formed thereon to be 
sprung asunder, and by their reaction to hold the rail either with or without 
the intervention of blocks, wedges, or keys, as explained with reference to 
the sleepers before described, and, Thirdly, in securing the ends of two 
adjacent rails (laid upon wooden or other sleepers), where they abut or come 
together, by means of a metallic spring clip, forming a curve beneath the 
rail, and having its edges acting upon plates situated upon each side of the 
web of the rail. To put on the clip, its edges are sprung apart, until they 
will pass upward clear of the plates, and are held in this position while being 
raised to about the centre of the plates, upon which they are then allowed 
to collapse, with a pressure corresponding to the strength of the clip, and 
the extent to which it is kept out of its original figure. Or otherwise the 
edges of the clip are formed with flanges in such manner as to press upon 
and hold the webs of the rails without the intervention of the plates as pre- 
viously described. The jaws of the sleepers and chairs and edges of the 
clips are sprung and held asunder as required by suitable powerful tools or 
apparatus provided for the purpose. 

2510. W. Cuark, Chancery-lane, “ Signals for railways, and apparatus sor 
actuating the same.”"—A communication.— Dated 9th November, 1358. 

_ This invention consists of three parts :- First, a new arrangement of 
signal posts, Secondly, an apparatus serving to change the signals of open 
line to closed line when a train passes in front of the signal post ; Thirdly, 
an apparatus for re-establishing the signal of open line after the train has 
passed a certain limit. These several parts cannot be described without 
reference to the drawings. 

2519. J. Buchanan, Greenock, “ Propelling vessels, ships, and boats,” —Dated 
10th November, 1358. 

This invention relates to the propulsion of vessels, ships, and boats, by 
the agency of machinery or apparatus operating on the general principle 
of the feathering oar. Where one such propeller is used it is disposed 
in the centre or keel-line of the vessel, being attached to a long vertical 
transversely vibrating arm long enough to reach from the deck level low 
down in the boat. This arm is made to vibrate by an upper crank or other 
movement, driven by a steam engine or any other convenient agency. To 
the lower portion of this vibrating arm there is fitted a rectangular float or 
propelling board capable of sliding up or down the arm, as may be required, 
and working through an — in the bottom of the boat down into tue 
water. The float or propeller is central at its upper end to the sliding appa- 
ratus on the arm, so as to be capable of turning upon a stud, this sliding 
apparatus consisting of a rotary spindle turning in bearings on the main 
arm. It is also connected at its two upper cormers with the lower ends of a 
pair of chains, or other connections, which pass upwards to a winch or 
other operating movement on deck. When set to work one of the side 
chains attached to the corners of the float is hauled up, so that the float 
takes a diagonal position, and hence as the arm vibrates across the vessel 
the float propels the vessel in the manner of a feathering oar, that is to 
Say, that at each traverse the float takes up an inclined position like the 
blade of a screw — and thus propels the vessel, the proper incline 
being determined by a stop on the float spindle pressing against the main 
arm. On the return traverse movement, the float feathers by the action 
of the water, and reverses its position so as to take up an inclined position 
exactly co: nui. to that first taken up. When the vessel is under sail 
and the propeller not required, it takes up a position in line with the keel. 
—Not proceeded with. 


=. 2. J. Brooks, Southsea, ‘* Screw Propellers.”—Dated 10th November, 














This invention is intended to prevent “ slip,” and consequently to increase 
the efficiency of screw propellers. Its consists in adding or adaptiog to the 





face of an ordinary screw-propeller blade, one vane, or two or more vanes 
on each side of the axis. One vane is fixed at the outer extremity of each 
blade, and is shaped and fitted so as to prevent the water flying off by cen- 
trifugal action from the ends of the blades. Vanes somewhat analogous to 
these have been heretofore proposed, but the peculiar feature of the in- 
vention consists in employing vanes in the form of segments of cylinders, 
concentric with the axis of the propeller, and included between the propel- 
ling face of the blade, and a plane passing through the aftermost edge of the 
blade at right angles to the axis. 

2531. F. H. Maner.y, “ Jinprovements in the construction of ships of war and 
other vessels, their machinery and appurtenances.”— Dated Lith November, 
1858. 

This invention cannot be described without reference to the drawings. 
2532. M. Benson, Neve istle, ** Rails for railways."--A communication.— 

Dated 18th November, 1858. 

The First part of this invention relates to the means employed for con- 
structing the improved rail, and consists in furnishing rollers with a com- 
bination of grooves of certain proportions, so that a rail made by a portion 
of them will resemble a Y-rail in shape in its transverse section, and the rail 
thus made, by being passed through other grooves, will be converted into the 
shape of a hollow T-rail. Other operations are then performed ; but these, 
with other parts of the invention, require reference to the drawings. 

2537. J. Bucnanan, Greenock, ** Propelling vessels, ships, and boats.”—Dated 
11th November, 1858. 

This invention relates to former patents dated 18th September, 1856, and 
6th July, 1858 A central enclosed paddle-wheel or propeller is contained 
in a channel or recess in the vessel's bottom, but no provision was hereto- 
fore made for securing a feathering action for the floats or actual propelling 
surfaces. This is provided for, according to the present invention, by an 
automatic action, which causes each float to turn upon its vertical centre or 
joint, and thus accommodate itself to the water without losing its pro- 
pelling power. The feathering action is also intended for use in common or 
side paddle-wheels, or paddle-wheels in use in other situations.—Not pro- 
ceeded with. 

2550. M. Swan, St. John’s-wzwood, ** Floating docks and other floating strue- 
tures.” —Dated 13th November, 1858. 

According to this invention, when applied to the construction of floating 
docks, it is proposed to construct the dock of two or more pontoons, con- 
nected at their lower or under edges by means of strong girders supporting 
a cradle, the space between the pontoons, that is to say, the width of the 
cradle, being sufficient to receive a ship. These pontoons and cradle are 
perfectly air-tight at the top and sides, but are open at the bottom, in place 
of being closed as heretofore, so that the water is allowed to rise more or 
less within them, according to the quantity of air contained in, or forced 
into, the upper part. By having suitable air-pumps connected with the 
pontoons for the purpose of forcing air therein, and furnishing such 
pontoons with escape valves, it is obvious that they may be floated or sunk 
as desired, by simply forcing air in or letting the air escape. The engines for 
working the pumps may either be carried on the decks of the pontoons, or 
in water-tight compartments made inside the same ; and separate air-tight 
bulk-heads may be made in the pontoons for the purpose of increasing the 
buoyancy of those parts of the pontoons subject to the greatest pressure or 
weight. The two or more pontoons should be connected by a pipe or pipes, 
so that an equilibrium of air pressure may be maintained therein. This 
pneumatic principle of mouthed pontoons may obviously be applied to the 
construction of floating pontoon bridges, landing stages, and other similar 
floating structures. The details of construction may, in all cases, be con- 
siderably moditied, so long as the main features of this invention are 
retained.—Not proceeded with. 

2568. J. G. Buntina, St. John, New Brunswick, ‘* Mechanical horse-tamer or 
brake.” — Dated Lith November, 1858. 

In the centre of a field or other convenient spot is driven a post (or socket 
to hold a post), having on its upper end a stout pin; from thence diverge 
in a horizontal direction two poles, say from 25 ft. to 30 ft. long, both of 
which have a hole in one end to drop on to the pin in the post, the other 
ends being kept apart from 12 ft. to 15 ft. by cross pieces or shafts, which 
are secured in any convenient manner. Upon the outer extremities of the 
poles are attached axle arms to carry heavy cart-wheels. These wheels 
should be of such a height that the cross pieces or shafts reach just to or 
above the shoulder point of the horse. When the horse to be broken is about 
to be placed in the cradle, the cross bar or shaft nearest to the wheels must 
be removed. The horse is then passed between the wheels, and the cross bar 
or shaft replaced, while, at the same time, the straps which have previously 
been placed upon the horse are fastened to the side cross pieces or shafts, 
Straps also pass over the horse, to prevent kicking, and under the stomach, 
and are attached to the side poles or shafts to prevent his lying down. The 
horse being fastened within this cradle is quite unable to plunge by the 
weight of the wheels, or lie down on account of the under straps, and is 
prevented running backwards by means of a =a fixed to the hind pole, 
which prop is held up or lowered at pleasure. hen the horse is rende 
properly docile a man may sit behind him upon a dickey-seat, which can be 
erected on the hinder pole, and teach him the use of the bit and reins ; or 
on his back when required to be broken for the saddle. 

2569. J. BRENNAND, Manchester, ‘‘ Locomotion of carriages.”—Dated 16th 
November, 1858. 

This invention consists in combining the power of the steam engine with 
that of horses or other draught animals, in order that the steam power may 
assist in the locomotion of the carriage or machine at times when the 
resistance exceeds the animal power employed. The animal power is to be 
so applied that as the resistance to the wheels of the carriage is increased, 
by the nature of the ground or otherwise, the efforts of the animal shall 
open a steam valve of an auxiliary steam engine attached to the carriage, 
and thereby impart an extra tractive power to the driving wheels to enable 
them to overcome such temporary resistance, the valve being closed by a 
spring or otherwise when the steam or other power is not required. This 
invention may be applied as a means of locomotion upon common roads, or 
to other purposes, 

2573. J. SAMUEL, Westminster, ‘* Sleepers or bearers for rails.”—Dated 16th 
November, 1858. 

This invention is for improvements upon a former invention, for which 
letters patent for England were granted the 5th April, 1850, and consists in 
constructing the sleepers or bearers for the rails of railways of metal in a 
semispherical, conical, ispheroidal, iellipsoidal, or other like form, 
or with rectilinear sides in the form of a square, or polygonal pyramid, or 
of a form partly rectilinear and partly curvilinear, such bearers or sleepers 
(of whichever of the aforesaid forms they may be) being provided on their 
upper surfaces with a trough, recess, or depression, formed thereon, or 
sunk therein (preferring the latter) in such manner that by means of blocks 
or wedges of wood placed at each side of the web of the rail, the rail may 
be held and supported in the trough, recess, or depression, clear of the 
bottom of the same. The sleepers or bearers may be either plain or corru- 
gated, and are intended, when laid, to be packed or filled on the inside with 
ballast. If formed of cast iron (which is preferred) they may be made by 
the ordinary casting process or by any other suitable process, and if made 
of wrought iron they may be made by stamping in dics, or by any other 
approved method of manufacture. In order to facilitate the ramming, 
compressing, or solidifying of the packing of the improved sleepers or 
bearers with ballast after they have been laid, they are provided each with 
a dormer-shaped or other suitable aperture or apertures in the sides thereof 
The patentee distinguishes his sleepers from others by the title of “ cup. 
trough sleepers.” 

2576. W. B. Jounson, Manchester, ** Railiways.”—Dated 16th Novembe r, 1858. 

This invention refers to ballasting the rails. This the inventor effects by 
the employm: nt of a paratus upon the lever principle, as distinguished 
from the ordinary method, which consists in ramming the ballast, To an 
arm, capable of being hooked on to the sleeper or rail, they joint a lever, 
which, being caused to turn thereon, forces the ballast furward. They em- 
ploy a similar apparatus for twisting the rails into their correct position 
when displaced, the lower end of the lever being, in this case, caused to 
bear against the rail.—Not proceeded with. 

2596. H. Doveas, Bart., Grosvenor-square, ‘‘ Screw propellers.” —Dated 17th 
November, 1858. 

This invention of an improvement in screw propellers consists, Firstly, in 
a modification of the form of the blades, so that the advance or leading 
edges of the propeller blades shall receive less shock in cutting through the 
water, and therefore produce a more equable action of the propeller, which 
will result in less tremulous motion in the stern of the ship when under 
weigh, and also steady and equalise the propelling force. For this purpose 
the inventor forms the advance edges of the propeller blades of a convex 
curved form, in such manner that the curve of this edge of the blade at the 
extreme end or periphery will be in the rear (as regards its position in the 
screw) of the inner termination of the curve or that next the centre ; the 
curve is such that it produces an easy clearing action on the water. By this 
form of the advance edges of the blades a further advantage results, which 
is this, that any spars, rope, or wreck, with which the screw blades may 
come in contact, are thrown off in a radial direction, or have a tendency to 

so acted on; the propeller, therefore, assists to clear, or effectually 
clears, itself from any wreck or material with which it is liable to come in 
contact. He also forms these advance edges of the blades of screw pro- 

pellers of steel or other suitable metal, so sharpened, or serrated like a 

saw, that they will sever any yielding obstacle with which they may come 

in contact, in the manner of a circular saw. Not proceeded with. 

2597. W. Cuark, Chancery-lane, “ Bit or bridle for horses.” —A communication. 

Dated 17th November, 1858. 

This improved bit is composed of a system of levers terminated by spoon- 
bills or blades, which, by means of suitable reins, will approach and close 
the nostrils of the horse and suspend his respiration, and thus compel him 
to obey immediately.—Not proceeded with. 

2637. C. Curt, Paris, ** Railway brakes.” —Dated 20th November, 1858. 

These improvements consist in a new railway brake for acting at the same 








time on the wheels and rails, and tending to raise the carriage from the rails 
to which it is adapted. This brake is formed of two lever or hollow beams, 
between which the wheels of the vehicle rotate. These beams are united by 
suitable transverse pieces, forming, together with the beams, a frame of 
four sides, formed by the twins or hollow beams, which is suspended by rods 
or chains jointed to the framework of the carriage. This frame is worked 
by a winch or other mechanical equivalent actuated by the guard or brakes- 
man, who, when wishing to stop the carriage, lowers the brake frame on the 
rails in such a manner that the beams descend on the rails, and travel 
thereon on the rollers or small wheels fitted thereto, which are furnished 
with flanges, and turn in double axles in the beams. When the frame thus 
rests on the rails its movement of descent brings a number of inclined planes 
under the wheels of the carriage, on which the wheels mount, and so 
suspend or raise the said carriage. These inclined planes are formed, Firstly, 
of a series of rollers mounted on friction axles turning on fixed axles in the 
beams, The carriage suspended thus on the frame will be rolled on the rail, 
and stops itself oy ! without shock. In order to disconnect the 
carriage from the brake, the brakesman raises the frame to its original 
position, when the carriage glides down the incline between the beams on 
to the rails, and can thus recommence travelling. The brake thus placed 
does not prevent the movement of the train. Several brake vans or wagons 
can be placed in the same train; in this case the brake framings are 
connected together by means of chains of communication, as by jointed 
rods, which enables a single brakesman to put the whole of the ‘brakes in 
action at the same time. In case of shock in front, the wheels of the 
vehicle in mounting on the inclined planes are stopped in their movement, 
and shock prevented at the same time. The construction of brake proposed 
is simply strong, and does not require any alterations in the existing arrange- 
ment of railways, and one brakesman. 


2640. H. Jonvan, Liverpool, Lancashire, “‘ Vessels." —Dated 20th November 
1858 





To construct the hull of an iron vessel according to this invention the 
patentee divides it longitudinally into two equal parts by a water-tight 
mid-feather or bulk-head, which runs fore and aft, and forms the keel, stern, 
stern post, and keelson, strengthening plates being placed on each side of 
the keel, and stringers of angle-iron with the flanches turned up are secured 
on each side of the longitudinal bulkhead opposite the upper and lower 
deck beams. The deck beams are placed in a diagonal direction, the upper 
and lower deck beams being pincod in opposite directions, and are rivetted 
at one end to the angle-iron and the mid-feather, and at the other to stout 
plates which run round the ship for the purpose, and which also form the 
waterways. By this arrangement the deck beams are formed in two lengths, 
being divided amidships at the mid-feather. In some cases he prefers not 
to carry up the mid-feather above the lower deck, or in some cases (par- 
ticularly in small vessels) it is desirable to dispense with the mid-feather or a 
portion thereof, in which case he forms a large box keelson with a mid- 
feather running vertically up from the keel, and which also forms the keel 
and divides the interior thereof into two chambers. The outer sides of this 
two-chambered box keelson spring from the upper edges or laps of the 
warboard streaks, and the top is closed in by plates on each side of the 
dividing plates. The vessel is constructed with a longitudinal frame, form- 
ing buttock and bow lines, or ribbon lines, to receive the laps of plates, and 
to which they are rivetted. He also prefers to introduce two or more sister 
box keelsons on each side of the mid-feather, and running the whole length 
of the vessel, and an internal transverse framing formed of inverted T- 
shaped iron is placed, say from 2 to 4 ft. apart to receive the ceiling, which 
is held in its place by small flanches formed on one side of the centre rib of 
the T-iron. As light isa great desideratum, he proposes to substitute stout 
glass in suitable wood or metal framing for one of the deck planks on each 
side of the mid-feather. If desired, a vessel constructed according to his 
invention may be planked vertically or diagonally with wood, in place of 
being plated with metal, in which case the longitudinal framing is diagonally 
or vertically braced with flat iron straps or plates, In constructing wooden 
vessels according to this invention, he uses iron or wood in the construction 
of the mid-feathers for wooden ships, and wood may be used to form the 
longitudinal frame, and which can be planked either vertically or diagonally. 
By the latter arrangement a great saving in the cost is effected in the con- 
struction of wooden vessels, as they can be built almost entirely with 
straight-grown timber, and the outer vertical or diagonal planking amid- 
ships may run from side to side right under the bottom of the vessel, 
in which case the keel will have to be placed on after the vessel 
is planked and caulked. The improvements in masts, yards, and 
other spars relate to those formed of tubular iron or stecl, and consist in 
forming them in suitable and convenient lengths, and attaching them 
together by flanched or socket-joints, or both, for couvenience of stowage, 
or being carried on deck ; also for the purpose of letting the masts overboard 
in cases of emergency, and by which arrangement one-half of a yard may be 
used as a top-mast, jib-boom, or other spar. He prefers to manufacture 
these improved yards in about 6 ft, or 7 ft. lengths, reducing their diameter 
from the centre of the yard, and inserting the inner end of the outer length 
into the inside of the outer end of the inner length, by which arrangement 
the riveting may be performed on a mandril, and the rivets inserted from 
the outside. When the improved jointed yards are carried as spar-yards, in 
ships with wooden masts he proposes that they should be placed vertically on 
the fore part of the lower masts, and used as ventilating shafts, by placin; 
the flange on the top of small combings on the deck, to which it is secu 
by screw-bolts through the flanch. The improved masts, yards, and other 
spars may be formed of smooth iron, as now used, but he prefers to form 
them of corrugated metal for the sake of strength. His improved truss is 
formed of a straight bar of iron, steel, or other metal, jointed to the mast, so 
that it has an horizontal motion, and the outer end, which is round, is passed 
through a hole in the centre of the yard, and upon which the yard can be 
peaked or turned. There is a collar or shoulder on the truss-bar abutting 
against the after-side of the yard to prevent it falling into the mast, and a 
loose collar and pin are fitted on the fore-side to prevent the yard being un- 
shipped when in use, When the improved truss is applied to double top- 
sail-yards, it is formed witha supporting bracket, as the ordinary slings 
cannot be applied to double top-sail-yards. The impr it in standing 
rigging consists in substituting single straight bars of stecl, puddled steel, or 
homogeneous metal, in place of the hempen or wire-rope now used for that 
purpose. When the improved metallic shrouds or stays are used with iron 
or steel masts they will be found to answer well, as the rigging will expand 
or contract with the masts. The improvements for the ventilation consists 
in introducing a series of perforated pipes or tubes of wood or metal running 
round the vessel below the deck beams, and in various directions over the ship 
and berths in troop or emigrant vessels ; these pipes are carried to and open 
out into the interior of hollow masts, which masts below the cap are provided 
with openings filled with closing slides that may be worked from the deck of 
the vessel. 

2646. H. Garpiner, New York, ‘Compound axle, hub, and wheel for railroa 
cars.” —Dated 20th November, 1858. 

This invention consists, Firstly, in having the joints of the compound 
axle within the hub, and within the line of pressure upon the wheel, and in 
constructing and arranging the parts constituting the hub in connection 
with a cylindrical sleeve or case (also within the hub) over the joint, so as 
to hold the parts together with sufficient strength, and so as to permit the 
wheels to turn independently of each other. and of the main part of the 
axle when it is desired that they should do so and when not so desired, and 
for the most part to permit the two wheels and the whole compound axle 
to make their rotation together. Secondly, in constructing the hub, and 
combining the parts of the hub and the plates, so that the wheel plates are 
let into a mortice between the rings, constituung the sections of the hub, 
while the exterior or edges of the wheel plates are upset, so as to secure and 
hold the tyre very firmly; and, Thirdly, in adapting a wheel constructed of 
a solid hub, and in the ordinary manner, to the compound axle, with the 
joiut within the hub. 

2651. A. V. Newton, Chancery-lane, “ Propelling and steering vessels,"—A 
communication.— Dated 22nd November, 1858. 

The object of this invention is to effect the steering of the vessel by the 
propeller itself, the axis of which is made moveable for the purpose. 

2671. C. E. Amos, Grove, Southwark, “ Apparatus for raising and supporting 
ships or vessels while undergoing repay . . . . applicable for facilitating 
the passage of ships or vessels over bars or sandbaaks, or in shallow 
waters.” —Dated 25th November, 1858. 

The improved apparatus for raising and supporting ships or vessels while 
undergoing repair, and which forms the subject of the present invention, is 
composed of a number of tanks or vessels, like ships’ water-tanks which, 
when combined and perfectly secured together, may be filled with water 
and sunk under the vessel; then, by pumping air, into these tanks or 
vessels, the water will be expelled therefrom, andefhe tanks or vessels will 
become buoyant, and will gradually raise the ship out of the water. It will 
be understood that these tanks or vessels must be firmly secured together, 
so as toform, as it were, a rigid girder or framing, upon which is to be 
fixed a cradle or other contrivance to support the ship or vessel when 
raised out of the water, This invention may be variously modified.—Not 
proceeded with. 

2686. A. Bowik, Glasgow, “ Governors for marine engines."—Dated 26th 
November, 1858. 

This invention relates to the application to marine engines of improved 
governing apparatus designed to prevent the injurious “ running away ” of 
the engines, which, in certain cases, a diminution in the resistance to the 
propeller or propellers tends to produce, The improved apparatus is more 
particularly applicable to screw steamers or to steamers propelled by a 
screw or other propeller at the stern, the engines of such steamers being 
liable to *“‘run away” from the elevation of the propeiler out of the water 
when the vessel pitches. The improved apparatus as applied to such a 
vessel consists, according to ove modification, of a weighted lever combined 
with a valve on the pipe conveying steam to the engines. The weighted 
lever is hung so that its tendency to hang plumb, or with its centre of 
gravity in its lowest attainable position, shall cause the valve to close toa 
a or less extent when the vessel b inclined longitudinal! 
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steam, will have the effect of preventing the engines from running away. 
It is preferred to make the valve of the equilibrium class, or so as to be 
actuated with as little force as possible, and the weighted lever may be 
jointed to enable the weight to swing freely ina transverse direction without 
acting on the valve. The improved apparatus may be applied to paddle- 
engines with the view of diminishing the supply of steam when one wheel 
becomes elevated and the other depressed by the rolling of the vessel. In 
this case the weighted lever must be so arranged as to act on the valve when 
the vessel is inclined from side to side.— Not proceeded with. 

2699. F.C. Kusngar, Hoxton, and D. Posener, Windmill-street, “‘ Means of 
preserving life and property in navigation.” —Dated 27th November, 1858. 

This invention consists simply in the attachment of inflated air-tight tubes 
or bags, made in one or more compartments or divisions, to the internal or 
external sides of ships or vessels and floating craft of all kinds, whereby 
the buoyancy of such ships or vessels and craft is so increased that the 

vossibility of their sinking or foundering is entirely prevented. The 
inventors do not confine themselves to any material in the construction of 
their air-tight tubes or bags, but they prefer to use that known as double 
texture or macintosh cloth. These tubes or bags may be inflated either with 
gas or atmospheric air, and are attached or applied to the sides of the craft 
in any convenient manner.—Not procecded with. 

2701. C. Burren, Thetford, “ Traction engines and carriages.”—Dated 27th 
November, 1858. 

This invention has for its object improvements in traction engines and 
carriages ; for these purposes, in constructing the wheels which run on the 
portable railways, trough or double-angle iron is used in such manner that 
there are two rows of iron spokes to each wheel, the outer ends of which 
are fixed to the trough iron or double-angle iron ring, and there are openings 
or spaces through the trough or double-angle iron for the passage 
between the two rows of spokes of the A-formed bars or projections which 
connect the shoes constituting the portable railway with the wheel, the 
shoes being each formed with two parallel rails on their upper surfaces, on 
which the tyre of the wheel runs; the A-formed bar or projection being 
fixed to the shoe between such parallel rails, and the guide irons for such 
projections are fixed to the trough or double-angle iron, so as to come on 
each side of the projections. In order more advantageously to gear the 
main or driving-shaft with the driving-wheels, pinions are affixed (one at 
each end of the driving-shaft), which, when in action, gear into the cog- 
wheels on the driving-wheels of the carriage, and the boiler and engines are 
so carried by the axle of the driving-wheels that they may be raised or 
lowered thereon by means of screws and levers, by which means both or 
either of the pinions on the main driving-shaft may be put in gear with the 
cog-wheels of the driving-wheels of the carriage, or both the pinions may be 
out of gear with these cog-wheels according as the end of the boiler is 
raised or lowered in respect to the main or driving shaft 
2709. F. S. Perrare, Michael, Paris, ‘ Bridles (without bits and without 

eurb-chains) for riding, driving, or otherwise conducting horses.” — Dated 
29th November, 1858. 

This invention has for its object to replace bridles with bits and curbs of 
the ordinary description for riding and driving horses by bridles without 
bits or curbs. It is constructed in the following manner :—First, the head- 
stall or leather part of the bridle is as near as possible the same as those 
now in use, except the part called the nose-band, which has on the inside a 
small piece of steel, iron, or any other suitable meta laced in the 
centre, 80 as to press on the nose of the animal, The 4} obtained 
by the connection it has with the apparatus intended to replace the bit, 
and by which the horse is guided. The apparatus consists of two pieces of 
iron, steel, brass, or any other suitable metal; they are connected 
together by a bar or bars of the same metal ; one of these bars passes over 
the animal’s nose, and acts as a lever, lifting up and down, pressing 
more or less upon the animal’s nose according to the wish of the rider 
or driver ; the other bar yoes into the mouth, but does not in any way affect 
or press on any part of the animal's mouth. ‘The bar or lever passing over 
the nose has two rings, to which are attached the reins, and it is by these 
reins that the lever is lifted up and down, and consequently pressed more 
or less on the horse’s nose, according to the wish of the rider or driver. 
The apparatus is fixed to the head-stall or leather part by suitable buckles, 
and at each side the branch of the apparatus enters into a long loop made 
for that purpose on either side of the head-stall or leather part of the 
bridle. —Not proceeded with, 

2710. G. Couuier and W. Nosie, Halifax, Yorkshire, “ Apparatus for the 
manufacture of spokes for carriage-wheels, &e.”"—Dated 2th November, 
1858. 

The improvements relate to an adaptation and combination of means to 
facilitate the cutting of spokes for wheels, which improvements are also 
adapted to the cutting of forms for other uses, For this purpose the wood 
to be cut is held endwise, as in a lathe, and so that rotary motion may be 
given to it whilst it is acted upon by two rotating and traversing cutters 
One of these cutters in its rotation during its traverse simply acts to reduce 
the outer surface of the wood to a cylindrical character, The other cutter 
is also capable of a motion in a direction to or from the wood to be cut, and 
a projection or follower from the sliding table supporting it is constantly 
borne towards a model spoke or other form being copied, and which is 
caused to rotate simultaneously with the wood to be cut, by which the 
article cut will by this second cutter be cut to the figure of the model. 
In order to give steadiness to the wood being cut, especially towards the 
centre of its length, it passes through a fixed trace or support of a form 
suited to embrace the wood just after being operated by the first cutter and 
before being acted upon by the second. The cutters employed for cutting 
spokes and such like articles are of a dise form, with cutting edges formed 
across the periphery in an angular direction, and such cutting surface of 
each cutter is partly cylindrical and partly curved to a smaller diameter, so 
as to enable them progressively to cut from the outer surface to the depth 
desired ; and the face of the cutter in the direction of its cutting is all round 
it, near its cutting edge, recessed or dished, so as to admit of sharpness at 
those parts. The second or finishing cutter as well as the follower, in the 
place of being carried by a traversing slide, may be supported by a lever or 
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levers capable of the required movement. 

2717. J. H. Jounson, Lincoln's-inn-felds, London, ** Locomotive engines.” —A 
communication —Dated 29th November, 1858 : 

This invention relates to an improved construction and arrangement of 
locomotive engines intended for steep gradients and sharp curves, and con- 
sists principally of a novel combination of the axles with the locomotive 
framing, and of an improved construction of framing, whereby a transverse 
or lateral play is allowed to the hind axles and wheels, whilst the leading 
axles and wheels are stationary as regards lateral motion of their axle boxes, 
Any convenient number of running wheels may be used, but eight are pre- 
ferred, arranged in two pairs between the smoke-box and the fire-box. The 
axles of the two leading pairs of wheels are carried in suitable boxes in the 
fixed framing of the engine, whilst the axles of the hinder pairs or trailing 
wheels are carried in boxes in internal frames connected by sliding pivots to 
transverse beams secured to the outer or rigid framing The front axle is 
the driving axle; it is fitted at each extremity with a siagle crank outside 
the wheels, and may also be formed with intermediate down cranks, but 
these latter may be dispensed with in some cases. When constructed with 
the intermediate cranks, the motion of each piston, the cylinders of which 
are placed beneath the smoke-box, is transmitted to the axle by means of 
two connecting rods jointed to the opposite ends of a crosshead on the 
piston, which works in suitable guide bars; one of these rods is connected 
with the outside single crank and the other with the corresponding inter 
mediate crank, The whole of the wheels are coupled, and the feed pumps 
are worked from the cranks of the trailing wheels | The eccentrics for work- 
ing the slide valves and gear are disposed in the centre of the front or 
driving axle between the double cranks. A suitable water-tank js placed 
across the barrel of the boiler, and a second one is fitted behin’ the axle of 
the trailing wheels, with which latter tank the feed pumps are connected. 
A coke receptacle is carried by the foot plate, and an ordinacy tender is 
added to the whole. The frame of the front part of the tender extends 
beneath the frame at the hind part of the engine, and below this junction 
is fitted the axle of the leading pair of wheels of the tender. ‘Two vertical 
spring buffers are fitted to the front end of the framing of the tender, and 
bear against the under sides of the hind overlapping part of the locomotive 
framing, so that on ascending inclines, or when the load of the hinder part 
is increased, this load will be borne partly by the vertical buffers and bearing 
springs of the leading wheels of the tender. 















CLass 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
589. E. MELLOR, Kochdale, ** Machinery fo 
substances.” —Dated 17th November, i q 
This invention consists of a mechanical motion whereby the slide in 
spinning machinery (upon which the extra weight rests when the fallers are 
going down) is depressed or removed immediately the fallers have locked or 
are down in the place for winding on, so as to allow the whole weight to be 
brought to bear upon the lifters before the carriage begins to move inwards 
and keeping the ends tight, instead of coming in, when the carriage h : 
in to some extent, by sliding down the incline with slack ends. The 
motion may be produced in other ways, one of which is by a leose 
having a long slot cut therein, in which is a stud fixed to a lever fast 
the lifter shaft, and is permitted to move freely, being supported by an 
incline which is depressed by another lever beneath, and allows the weigh 
to act upon the lifter shaft. By these means the ends are stretched before 
the spindle begins to wind, the cop can be built much firmer and harder, and 
the snarls from slack ends are prevented to a very considerable extent. ; 
2500. M. Caton, Preston, “ T eading motion of looms . . 
swells.”-— Dated 17th November, 1858. ’ 
In carrying out the First part of this invention the inventor places upon 
the ordinary tappet shaft of the loom a plate-wheel or cam having an 
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|} tion with, warping mills of a heck or apparatus for sep: 


eccentric groove in the face. In this groove works a pin or roller, which is 
fixed toa lever. One end of this lever works on a fulcrum, and to the other 
end the healds or harness are attached or connected. The healds may be 
connected to this lever in any convenient manner, so that the rising and 
filling of the end of the lever occasioned by the working of the pin or roller 
in the eccentric groove of the cam shall cause an alternate rising and falling 
of the healds, one heald rising as the other falls, and vice versa, so as to 
produce the requisite opening or shedding of the warp threads. This may 
be done by fixing a segmental toothed rack on the end of the said lever, 
working into a corresponding toothed pinion keyed upon the heald roller 
shaft, or by making a sort of T-head to the lever, and fixing the ends of a 
strap or band thereto, the centre part of such strap or band taking a complete 
turn round a pulley fixed on the heald roller shaft, or in any other suitable 
or convenient manner. The Second part of the invention is intended to 
lessen the wear and tear of the picker, and to dispense with the check strap 
as ordinarily employed in power looms for intercepting or lessening the force 
of the blow of the shuttle and picker against the end of the shuttle box. In 
one modification of this part of the invention, he places at the end of the 
shuttle box, against which the shuttle strikes the picker, a plate, to the back 
of which is attached a spiral or other spring. This spring plate acts as a 
sort of cushion, and breaks the force of the blow of the shuttle and picker 
against the end of the shuttle box. In a second modification of this part of 
the improvements he employs two levers vibrating on fixed studs, and each 
provided at their upper ends with a finger resting on the spindle on which 
the picker works. The lower ends of these levers are connected to a spring 
in such a way that upon the picker striking against the finger attached to 
either of them the spring receives the force of the blow, and the shock and 
consequent wear and tear of the pitches is greatly reduced. 

2592. R. A. Brooman, Fleet-strveet, London, ‘‘ Apparatus for the manufaciure 

of liee and net."-—A communication.— Dated 17th November, 1858. 

The object of this invention is to produce an apparatus which shall be 
capable of being applied to the manufacture of Brussels, Valenciennes, 
Mechlin, and all other descriptions of lace and of net, without any other 
change of form or mode of operation than that of varying the sizes of the 
parts according to the degrees of fineness required in the finished fabric ; 
the said apparatus being adapted to be worked either manually or by steam 
or other power. The improved apparatus is constructed in the following 
manner: A principal shaft or axle placed horizontally, carries a bevel 
wheel, which gears into another attached to a collar with a projection or 
cam upon it, by which projection a Maltese cross is made to move round a 
vertical axle. This axle carries a pinion, which through two toothed 
wheels transmits motion to other pinions of the same size as itself. These 
pinions commun : motion to vertical spindles furnished with pinions, 
which, again, driv number of vertical spindles pivoted in a plate at their 
lower ends, and carrying at their upper ends crosses or pinions, with eight 
limbs or teeth each, The principa) shaft also communicates motion to two 
discs placed outside the frame of the apparatus and formed with an eccen- 
tric groove, into which pulleys or rollers, carried at the extremities of two 
arms, enter. The eccentric grooved discs cause these arms to oscillate 
about centres, and to the other extremities of these arias are connected rods, 
which impart the required motion to a jacquard apparatus, hexagonal in 
section and furnished with Maltese crosses, from which it derives rotary 
motion when necessary, the crosses being themselves driven by an arrange- 
ment of chains and pinions extending from the principal shaft. The hooks 
which the jacquard has prepared to be acted upon, communicate, through 
bell-crank levers and steel bands or wires, a semi-rotary motion to certain 
rods or guides; and this, in conjunction with the rotary motion of the 
spindles aforesaid, causes the bobbins to move about the octagonal crosses 
or pinions. Pins are placed in the rods or guides, and by encountering pro- 
jections on the rods or guides prevent irregularity of motion in the bobbins. 
The bobbin carrier is composed of a tube with a counterpoise to keep up 
a proper tension on the threads, The hooks or platines not only work 
the rods or guides, but also through a second series of bell-crank levers, 
give motion to shuttles, carrying vacks on their lower sides, into which, re- 
volving pinions take in such manner that the shuttles are worked only when 
the hooks or platines are not repulsed by the jacquard. For producing 
plain net a cylinder furnished with a regulating screw may be used instead 
of the jacquard. The combs are worked by two shafts carrying cranks, to 
which connecting rods leading to the comb-carriers are pinned, The rising 
of the combs is produced by springs, and their descent by a click or lever. 
The lace or net as it is made passes up between two rollers and is wound 
upon a third, 

09, C. CowPer, Southanpton-buildings, ‘* Assorting and separating combed 
ibves, and machinery Jor that purpose.” —Dated 18th November, 1358. 

This invention is somewhat similar to those formerly patented by W. De 
Jongh. The present invention, however, is adapted for operating on fibres 
when in the form of a sliver or band, instead of being in separate stricks or 
bundles. In carrying out the invention one or more slivers of such combed 
fibres of silk, wool, or other fibrous material, are fed into the assorting 
machine, by means of a feeding apparatus composed of a gill or porcupine 
roller, or other suitable holding surfaces or instrument, which brings 
forward and delivers such fibres, so that their projecting ends may be 
lashed into a travelling comb or suitable holding surface, where the ends of 
the fibres so lashed in are held or nipped by a suitable apparatus, so that by 
the back motion of the feeding apparatus the fibres so held or nipped shall 
be drawn through the teeth of the feeding apparatus and detached from 
the sliver or slivers and left in the travclling comb. The travelling comb 
or holding surface will then carry forward such detached fibres, the pro- 
jecting ends of which should be supported and held up in their proper 
position by suitable holders or girders, until the needle of one or more 
travelling combs working parallel to, and at the same speed as, the first 
mentioned one, enter the projecting ends of the fibres, so as to leave pro- 
jecting beyond the outermost travelling comb a length of the said fibres 
sufficient to be taken hold of by the first drawing off or nipping apparatus, 
after which, as the travelling combs go forward, the outermost travelling 
comb goes away from and leaves the fibres, and so presents a fresh project- 
ing end ready to be taken hold of and drawn off by a second drawing off or 
nipping apparatus, which is set nearer to the first-mentioned travelling 
holding comb into which the fibres were lashed, and so on for each travelling 
comb, of which there may be one, two, or more, till the shortest fibres are 
drawn off from the first-mentioned travelling holding comb. 







































2602. J. and H. Suanr, Bradjord, Yorkshire, ‘* Jacquard machines.” —Dated 
isth November, 1858 
This invention relates to working the cylinder, or producing the oscillating 
motion thereof required in jacquard machines, and the improvements 
consist in causing the said cylinder to beat up the cards thereon, to act 
upon the needles at such time only as they are free to move, or when the 
© grifes” or lifters have not hold of the hooks,—Not proceeded with. 


2603. H. Storr, Greetland, near Halifac, “* Warping mills, or apparatus con- 
nected therewith.” — Dated 18th November, 1858. 

This invention consists in the application to, or employment in connec- 
ating er “ taking 
the lays” at the tailend of the warp. It is formed or constructed similar 
to the heck now in usc for taking the lays at the head end of the warp ; but 
instead of having eyes or holes for the threads to pass through, forks or 
slots open at the top, so that the separate lays can be lifted out at the 
openings thereof, are employed. 


M. Mituer and J. Fear, Burastaple, ‘‘ Machinery for winding 
Abvous substances... . on to the bobbins or wheels oj - 
Dated isth November, 1858. ; 

The object of this improved arrangement of apparatus is to enable a 
number of bobbins or reels to be wound at one time independently of each 
other, under the superintendence of one person, in such manner that each 
may be equally filled, that the thread or yarn may be kept steady while 
being wound on, and be readily cut, and that the reei may be prevented 

from overrunning. In the improved machinery, the patentees employ a 

revolving knife for cutting the thread or yarn at the proper time. They 

prevent overrunning by effecting the stoppage of the reel by means of 
pressure on the reel itself when the thread or yarn is cut or broken, and 
they keep the thread or yarn in a censts state of tension, steady it, and 
prevent vibration by means of a peculiar contrivance for the purpose. 
They mount in a suitable framework a spindle for holding the bobbin, 
caused to revolve by any convement means, and having fitted to it at the 
top a cap for carrying the bobbin. Under the cap a cutting blade or knife, 
turned upward, is adjustably attached to the spindle, so as to revolve 
with it; a plate is fixed in the framework over the blade, having an 
opening in it for the spindle to pass through, and a plate or piece 

(preferably of steel) inserted inte it at one part (it being cut away for 

the purpose) a slot or opening provided, situated that’ the 

thread or yarn on dropping through it may reach the blade, as pre- 
sently to be described. The reel supplied with the thread or yarn 

to be wound off is bushed top and bottom, and is set on a pin or axis over a 

cup or bed, but rests at bottom on the end of a spring which is connected 

adjustably to the framework, and keeps the reel (when revolving) away 
from the cup, The top of the reel axis is wormed, and a nut or cap is 
screwed thereon, having attached to it a tension guide, consisting of a bent 
wire (or wire extending above the reel brought down at right angles beside 
t, and preferably looped or bent upward) so placed that the fibrous material 
on leaving the reel may pass against the wire, or through the loop or bend ; 
the nut or cap is connected to one end of an arm or lever fixed on the 
frame and carrying a weight. ‘The thread or yarn in passing from the reel 
to the bebbin is conducted under a weighted guide carried on its under 
surface, with lambs’ skin having the hair outward (or other similar material) 
to prevent the end from flying back beyond that part, when the thread or 
yarn is cut or broken, and adjustable guides are also fitted between the reel 
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| and bobbin spindle, through which the fibrous material passes, and by 


which also the angle at which it is to be cut may be regulated. The bobbin 


} having been set on its cap with a weight over it to cause it to turn with the 


spindle, and rotary motion being imparted to the spindle, the thread or 
yarn will be delivered off its reel through or against the bent wire, which 
keeps it in a state of tension, and prevents it from vibrating through the 





guides on to the steel portion of the plate over the revolving knife; and as 
the bobbin fills, it follows that from its increasing size the thread or yarn 
(being wound on) will be gradually drawn towards the slot, and as soon as 
the bobbin is full will drop through the slot on to the knife, and wil] be 
immediately cut. Tension being thus removed from the bent wire, the 
latter falls back, and the action being assisted by the pressure of the 
weighted lever, which overcomes the resistance of the spring below, the 
reel will be brought taut, or pressed between the nut at top and the cup at 
bottom, and its motion will be thereby stopped, and all overrunning pre- 
vented. 

2611. J. Brown, Bolton-le-Moors, 

19th November, 1858. 

The object of these improvements is to dispense with the weights and 
springs hitherto required in index and jacquard machines to draw down the 
healds or harness. In performing the invention the inventor makes use o 
two grifes, one of which raises the hooks up and the other depresses them, 
These grifes act upon a double hook of an improved shape, or upon two 
hooks of the usual shape; the hooks are connected to top and bottom 
jacks. The top grife, by which the hoo e depressed, is worked from the 
side links described in the specifications of Letters Patent granted to John 
Brown and John Adin, in 1856, or by any other suitable machinery, 
Various modifications may be made in the machinery for raising and lower- 
ing the hooks; but the novelty of the invention consists in depressing part 
of the hooks to form part of the shed, by whichimprovements the weights 
and springs above referred to are dispensed with. Another part of the in- 
vention consists in an improved mode of turning round the jacquard cylin- 
der, To the jacquard cylinder is fixed a bevel wheel, gearing into another 
bevel wheel loose on a shaft, which is driven by the crank shaft or tappet 
shaft of the loom. This wheel has catches taking into a catch box fixed 
on the said shaft, and sufficient play is left between the catches to allow the 
cylinder to be moved from the needles before it is turned round. The usual 
hammer and spring are required to act on the cylinder, In some cases the 
catches may be dispensed with, and the requisite play left between the 
teeth of the wheels.—Not proceeded with. 

2614. 8. C. and J. Leacn, Manchester, “‘ Self-acting temples to be employed in 
loons.” —Dated 19th November, 1858. 

This invention consists, First, in the employment of wooden rollers or 
cylinders revolving upon an axis, and each suitably furnished or clothed 
with pins or points, and are also provided with guards or covers moving 
upon the same axis. These rollers or temples are mounted at each end of a 
horizontal bar, which extends across the loom (its upper surface being level 
with the peripheries of the temples), and is jointed near the middle of its 
length to be adjustable to the width of the loom, and also at each end for 
the adjustment of the temples. The horizontal bar is rivetted or hinge- 
jointed upon brackets, in such a manner that it may move or vibrate 
laterally upon such brackets, which are secured to the framing of the loom. 
The fabric is distended between the temples, and bears upon the upper 
surface of the bar, which has the effect of distending the fabric in a direct 
line across the loom, and of preventing the usual curving thereof, as when 
any uneven strain is exerted upon the fabric the temples and bar move 
aw and thereby equalise the tension of the fabric.—Not proceeded 
with. 


“ Index and jacquard guachines.”—Dated 





Ciass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2734. J. Coutson, Newark, Nottingham, ‘‘ Threshing and dressing machines.” 
—Dated 30th November, 1858. 

This invention consists, Firstly, in forming the springs or bars by which 
the shoes, riddles, and shog boards of the sifting or riddling apparatus of 
threshing and dressing machines are suspended thicker at the ends than at 
the middle, that is tapering from the ends towards the middle, whereby 
greater ease and freedom of motion are obtained in the moving parts of the 
apparatus. The said springs or bars may be formed of steel, wood, or any 
other suitable material. Secondly, in forming the beating surfaces of the 
beaters of threshing machines of a half-octagon form in section, three of the 
sides being furnished with oblique ridges or projections placed in opposite 
directions. 

2748. S. NEWINGTON, 
December, 1858. 
This invention cannot be described without reference to the drawings. 





Ticehurst, ‘ Agricultural implements.”—Dated \st 





Cass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
2506. See Class 10. 
27u9. C. F. Vasseror, Essex-street, Strand, ‘* Arrangements to be applied to 
window-sashes to jrrevent draughts and the injiltration of water.”—A com- 
munication, —Dated Srd December, 1858. 

Here a movable iron band is mounted upon hinges, and is furnished at 
each end with a spiral spring, which is intended to cause the band to fall on 
the sill or frame wheu the window is opened. When the window is closed, 
the said movable band will be raised to a vertical position by means of two 
or more projections placed upon the frame of the window, and, being kept 
in this position by the said projections, it will prevent any water or draught 
from the outside.—Not proceeded with. 

Ciass 6.—FIRE-ARMS. 
Guns, Swords, Cannons, Shots, Shells, Gunpowder, Implements of War 
or for Defences, Gun Carriages, &c. 
2762. T. Baiwry, Birmingham, ‘‘ Mechanical movement applicable to loading 
Jire-arms, and other purpose Dated 3rd December, 1858. 

This invention consists in the adaptation and application of a toothed 
wheel or pinion on a travelling centre working between guides, and also 
working between and in gear with a pair of racks, one of which is 
Stationary, the centre of the wheel changing its position or travelling in the 
same plane with the guides, as the wheel works in the teeth of the racks, 
such centre not being fixed as usual. trees turd 
2778, A. Situ, J. TowNsEND, and E. W. WitiiAMs, Birmingham, “‘ Breech- 

loading jire arms.” — Dated 4th December, 1858. 

This invention relates to those breech-loading fire-arms in which the 
barrel or barrels move in a vertical plane, and consists of a certain improve- 
ment or improvements for securing the barrel in its place during discharge. 
It consists in making a double incline or two inclines turning on an axis in 
the body of the firearm, the said inclines being situated opposite to each 
other on the axis. On the under side of the barrel two knuckles or staples 
are formed, with which the two inclines engage. The fastening is effected as 
in the ordinary construction, by the motion of a handle on the axis ef the 
inclines. The inventors prefer to make the inclines and the handle in one 
solid piee In the body of the gun two openings are made through which 
the before-mentioned knuckles or staples on the under side of the barrel 
pa-s to engage with the inclines. The said openings are made out of the 
solid, and the axis on which the inclines turn is fixed on the underside of 
the solid bar separating the two openings.—WNot proceeded with. , 

















CLass 7,—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &e. 
‘. F. Vasseror, Striad, * Smoothing iron with moveable handles.” —A 
comnunication Dated Lith November 
This invention relates to flat-irons, and consists in forming the handle and 
the flat iron in separate parts, and then attaching or connecting the handle to 
the iron. The mode of attaching or connecting the handle to the flat-iron 
may be effected in many ways 
2587. J. Rowertsox, Stirling, N.B., ‘* Musical instruments.”—Dated 17th 
November, 185% 
This invention relates to a most simple and effective means of increasing 
the volume and richness of tone of musical instruments of various kinds. 
As applied in the construction of a violin, or similar stringed instrument, it 
consists in working the sounding board of increased thickness as compared 
with existing sounding boards. The inner surface of the sounding board is 
grooved out to a considerable depth longitudinally in parallel lines, In this 
grooving out, the white, soft, and grainless or fibreless wood is removed, 
leaving only the fibrous portion standing. From the above processes the 
instruments derive very superior gl and richness of tone, as compared 
with common instruments. The back and other portions of the violin may 
also be similarly prepared, but the sounding board is the part essentially 
suited for the application of the invention. Similarly, the sounding boards, 
sounding board supports, and tracing bars of pianofortes may be grooved or 
channelled. Organs and all other instruments, where mechanical difficulties 
do not interfere with the process, may be similarly treated with good result. 
And even in cases where wood which is comparatively grainless or homo- 
geneous is used, the principle may also be carried out with advantage, as not 
only is there gain from extending the sounding surface, but also from the 
increased resonant vibratory action caused by the production of thin ribs of 
wood or other material operated upon. 
2598. S. RiwEy, Oldham, ** Manufacture of 
18th November, 1858 
This invention cousists in the application of any kind of elastic material 
to any part of the body or brim, either outside or inside, or between th 
layers or folds, or betwixt any opening, cut, slit, or insertion, of eithe 
hats, caps, or bonnets, of whatever material the same may be constructed. 
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E. T. ARCHER, Wandsworth, *‘ Hat ventilators, and appliances connected 
therewith.” —Dated 18th November, 1858. 
The patentee forms the ventilator of a piece of sheet brass or other metal, 


the body being of a round or other form, dished to form a raised edge all | 





round. The body has an extended arm when first struck out, which i 
folded back across the body, forming a bridge piece, from the one side to 
the other. A part of the edge is notched and folded down on the loose end 
of the bridge piece to hold it in position ; or it may be otherwise fixed. 
This bridge piece has a large hole or eye in the centre, into W hich a socket 
or thimble piece somewhat like a metal eyelet screws ; this is screwed in 
from the outside of the hat, while the ventilator is held in position on the 
inside. The metal socket, if black, will be almost impere tible outside 

The centre of the body part of the ventilator is perforate orming any 

suitable device, and the inner side has mounted upon it a n rther-of-px arl 

ring, or other suitable ornament ; ventilation takes place th rh the per- 

forated body and through the socket piece, which is hollow and forms a 

passage for air. The Second part of the invention relates to the application 

of a spring to hat ventilators, for the purpose of holding railway tickets or 
other cards or memoranda, to which ready access may be d from time 
totime. He makes this spring of a small piece of stee I, vent in the form 
of a loop, the one side of which passes through the raised edge or body and 

across the ventilator, where it is fastened by soldering or bending down a 

notehed part of such body or raised ed while t e other ¢ id presses on 

the under side of the ventilator, and clips and holds anything inserted 
between the spring and the ventilator. 

2609. B. Riper, Red Cross-street, Boro’, “* Vi i 
manufacture of the material of which thos tie 
Novenler, 1358. 

The first part of this invention relates to the venti 
and consists in perforating the bodies of those arti i 
it may be after they are formed, but before the application of the silk or other 
covering to the body, which hides the perforations but permits passage of 
air. The second part of the improvements relates to the manufacture or 
preparation of material for the bodies and other parts of hats and caps. 
It consists in the manufacture of paper in which are combined, while 
in a state of pulp, long fibres of any fibrous 1 rial 
cork, or cork pulverised prepared for the purpose, w! 
and stiffness to hat and other bodies, or other parts of hats or caps when 
made. Instead of introducing fibrous material, the patentee sometimes forms 
a stringy fibrous-like structure in the body of the paper, by introducing ale 
or other malt liquor with the pulp mixed with a oil ; ualt liquor 
and oil combines with the size in the paper, 2nd forms a fibrous and web 
like structure. It may be necessary to add additional size for the purpose. 


3."— Dated 19th November, 
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9615. J. Epwarbs, 4ldermanbury, “* Trowser buttoi 
185 








These improvements relate to the application of prepared paper or other 
suitable material to the manufacture of trowser butt s 

form the front of the buttons, or placed between the . and front after 
the front has been ornamented by piercing, so as to allow the paper to show 
through the openings, and for colouri the same in the way that steel 
pens are coloured.—Not proceeded with. 











‘ tening buttons and studs to 





2623. A. Feuton, Brick lane, Spitaljields, 
dress and other articles.” —Dated 1th November, 1398 ; 

These improvements in fastening buttons and studs to dress and other 
articles, consists in securing them by means of a hollow stem projected 
through the substance or article to which it is to be fastened, and the edge 
turned down and spread out in the form of a lip or flange, in the manner of 
fastening eyelets ; this may either be done with or wi ttl tervention 
of a collar between the substance of the garment or oth rticle, and the 
edge turned down.— Not proceeded with. 

L. PERcIVALL, Birmingham, aad J, Hoventon, ybaston, ** Attaching 
knobs of glass, d&c., to the spindles of locks and latches, and to drawers and 
other articles.” —Deted 20th November, 18538 

In attaching glass, china, and earthenware knobs to the spindle of locks 
and latches the inventors make the spindies, or that part of the spindle 
which enters the knob, of a square or elliptical figure, or of a figure other 
than cylindrical, and make the hole inthe knob ofacorresponding form, A 
screw passed from the front of the knob engages in the end of the spindle 
and fixes the knob thereon. The said screw also serves to adjust the knob 
and spindle to doors of different thicknesses. A washer and socket may be 
put on the spindle between the shoulder of the knob and the lock or latch, 
to prevent friction of the shoulder of the knob « ist the door, The 
arrangement described may be used with one or both knobs of a lock or 
latch. In attaching glass, china, or earthenware knobs to doors, drawers, or 
other articles, when the knob is not required to have a rotary motion, they 
proceed as follows :—They pass a pin having 2 head thereon through a hole 
in the knob, and cause the screwed end of the pin to engage in a concave 
thread in a socket let into the door or drawer on the inside, that is, the side 
opposite to that to which the knob is attached. A square shoulder near the 
end of the pin engages in a metal plate let into the front surface of the 
article, and the accidental unscrewing of the pin is thereby preventec The 
knob is fixed by giving rotation to the socket with which the pin e res 
Or instead of making a convex screw on the end of the pin, a concave screw 
may be made therein, and a screw passed from the inside made to er ein 
the pin. Or the two arrangements last described may be reversed, the 
pin orserew being passed from the inside of the drawer or other article 
through the knob, and made to engage with a socket or screw in the front 
of the knob.— Not proceeded with. 


2660. A. V. NEwToN, Chancery-lanc, 
communication.— Dated 2: Novemter, 1853. 

These improvements consist in hanging a revolving brush at or near one 
of its journals in a bridle, and attaching the opposite end of the same bridle 
at such a point on the case of the machine, between the centre of the 
driving wheel and the other journal of the brush, as to make the machinc 
self-adjusting, that is, so that the driving power lied to the wheel shall 
exceed, under all circumstances, the friction of t whole brush on the 
carpet over which it may be traversed, whatever that friction may be; 
thereby enabling the machine to sweep as lightly or as heavil 
desired, the peculiarity of this arrangement | that whatever friction 
is received by the brush is 2 little more than equalled by the power applied 
to the driving wheel. 

2662. R. H. Huenes, Hatton-garde 
gas.” — Dated 2Ath November, 1358. 

These improvements have for their 
accident upon the escape of gas throug 
gas-burners, by adapting thereto a whistle o 
dicate such escape. Secondly, the improvements relate to the application 
of spring or elastic cushions to sliding or connections of 
fittings, to check momentum when too rapid motion has been 
parts in sliding them. ‘Thirdly, the improvements relate to the a 
of hinge pieces to the under side of pendant burners for the 
supporting the glass or glasses. ‘ourthly, the improvements rel: 
forming globular or other formed gl he most part of en 
closing the li , With a turned-over edg ections at tix 
upper part apted to receive hooked or such like susp Ipports, and 
to the application of such like hooked or other suspended supports for that 
purpose, For use with some class of burners, where ve utilation is required 
from the under side, such formed open at the lower part, and 
receive a separate picce, leavi it and conduct the 
required amount of air to the burner or burr within the vlass; or the 
ower part may be simply perforated for the required admission of the air. 
2676. C. F. Vasseror, Essex-stivet, Strand, London, “ Petticoat cud bust 

—A communication.—Dated « *, 1858 

This invention consists in t 
lations or ribs of which nds, suitably covered; the 
upper part of these ribs is bent in the shape of a spring-tong, en with 
a straight band, likewise covered, the end of which reaches the bottom of 
the petticoat. The upper part of the tongs is fastened at th t by means 
of a moveable loop tied to the steel band, so as to allow it to be lengthened 
or shortened at will. The oper ‘t of the frame is placed in front, and the 
whole being covered with suita materials fastens in front with buttons, 
The bustle, which forms part of the is fixed underneath the ribs ; i 
is composed of two circles of diff izes, kept together at a suitable 
distance by means of steel bands.—Not proceeded witl 





















































“ Machinery for sweeping floors.”—A 
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2678. F. H. MABERLY, Stowmarket, ** Candlestichs.”"—Dated 25th Novewber, 





1858, 
This invention cannot be described without reference to the drawings, 
2683. J. Luis, Welbeck-street, ‘ Drawers or trousers for ladies or childven.”"—A 


communication.—Dated 26th Noven! 1858. 

The patentee claims the application of springs or : 
for retaining or giving form to the drawers « 
2687. M. Mnyers, Great Alie-street, “* Paras: 

The patentee covers the ordinary par frame, of whatever shape or 
lesign, with a cover of two pieces, or two outside covers, of different dimen- 
sions, the same to be lined, the said lining and covers being made of cotton, 
linen, alpaca, cloth, or any other woven fabric except silk. The rims of the 
lining and covers are formed ints lesi 
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"— Dated 26th Nowe 







iber, 13858, 














falls or fiounces of any suitable dc 
having their edges pinked or cut into fancy patterns. He also furnishes th 
parasol with an ornamental bow, the edges of which are also pinked or cut, 
2702. G. B. SanpEeR, High Holborn, “ Jugs.”—Dated 27th November, 1858. 

This invention has for its object improvement in jugs. Heretofore in 
structing covered jugs it has been usual to fix on the exterior of the cover a 
thumb-piece, by means of which the cover of the jug is raised ; but by this 
means the cover is necessarily lifted to its highest position, which is in- 
convenient. This invention consists in applying a moveable stop to prevent 
the cover rising further than is requisite to allow the liquid to be poured 
out, but which can be turned out of the way to allow the cover being fully 
opened to fill or clean the jug. 
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2703. W. Tituin, Londonderry, Ireland, “ Shirts and shirt fronts.”—Dated 
th November, 1858. 

This invention consists in printing linen or other cloth®of any suitable 
kind in such manner that material for the whole front part of a shirt, to- 
gether with wrist-bands and collars, or wrist-band, and collar tops, may be 
| furnished by one breadth of cloth, the front being plain, that is, without 
folds, but printed with any suitable ornamental pattern, and the collar and 
wrist-bands being likewise ornamented with a similar pattern, or with any 
other suitabe pattern.—Not proceeded with, 

6. W. A. Henry, Shefield, “ Apparatus for attaching the soles and heels of 
boots and shoes to the upper leathers, and the sa gs employed for_that 
purpose.”—Dated 29th November, 1858, 

This invention relates to a peculiar construction, arrangement, and com- 
bination of apparatus or mechanism for inserting the screws employed, in 
some cases, for attaching the soles and heels of boots and shoes to the upper 
leathers ; and relates also to a novel form or construction of fastenings to be 
employed for such purpose. The screw-inserting machine, which the 
patentee proposes to employ, consists of a horizontal or vertical rotating 
spindle, fitted with a driving pulley, and capable of sliding freely in a 
longitudinal direction within its bearings during its rotation. The front or 
| lower extremity of this spindle (according as it is placed horizontally or 
vertically) is fitted or formed with suitable nipping or gripping mechanism 
for holding the fastening to be inserted into the sole; such nipping mecha- 
nism being actuated by a pair of double-headed slotted plyers, which grip 
two collars carried by the spindle—one collar being fast thereon, and enabling 
the spindle to be shd to and fro in its b by hand, whilst the other 
| is loose, and capable of sliding freely and revolving round the 
nadle To this loose collar, according to one arrangement, is connected by 
k one jaw of the nippers which hold the fastenings, the connection 
so arranged that on sliding the loose collar in one direction or the 
| other, it will cause the nippers to open or shut accordit Or, in lieu of 
the above, an inclined or bevelled sliding collar may be used, worked by 
plyers for the purpose of acting upon the nippers. A slotted bracket serves 
as a guide to the plyers during its traverse by hand to and fro in following 
up the serew as it enters the sole, and in drawing back the spindle again to 
receive a fresh fastening. The last of the boot or shoe under treatment is 
held firmly, by means of a screw spindle, in a tubular support, capable of 
receiving the leg of a boot, when Wellingtons or other boots of that class 
to be operated upon. This tubular support turns freely in a collar 
liding frame, which frame works in a second sliding frame, the 
direction of motion of the two slides being at right angles to each other, A 
rotary motion is imparted to the tubular support by hand direct, or by the 
aid of suitable gearing, and a station anti-friction pulley or fixed rest 
formed wit! flange, which flange bears upon the face of the sole, 
and is force: inst the sole by a lever spring or weight, so as to 
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br in close contact with each other the outer and inner sole and 
upper leather at the point where the screw is being inserted. This 
arrangement also enables the sole, when rotated in conjunction with 
the slides above referred to, to present always the proper part to the 
action of the screw-inserting machine. ‘The first of these improved 
fastenings consists simply of a short length of wire twisted or coiled into a 
helical form, so as to resemble the worm of a cork-screw, and has one end 
sharpened, so as to enter freely the leather of the sole. It is obvious that 
such a fastening cannot possibly be accidentally loosened or removed like the 
present screws, and it also offers the great advantage of a spring or yielding 
action when under the pressure of the foot, by reason of its helical form, 
thus obviating entirely the unpleasantness of the ordinary screws, which, 
| from their unyielding nature, impart a disagreeable rigidity to the sole when 
under the influence of a downward pressure, The second form of fastening 
consists of a screw formed of wire slightly tapering with a gimlet point. 

J. B. Buansot, Paris, * Petticoats for ladies." —Dated 2th November, 








2718 
1 
According to this inveniton the petticoat is constructed of flounces or 
puffs superposed on a skirt made of horsehair or any other suitable stuff. 
These fiounces or puffs are filled with down feathers or similar substances, 
and are made of any suitable stuff. —Not procecded with, 





Cass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
l Lighti: Materials, Preparati 1 Preservati Fi 
| an aghting Materials, reparation anc reservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
| Glass, Pottery, Cements, Paint, Paper, Marures, Sc. 
| 2677. J. Nutra, Old Accrington, G. Rivixe, Clayton-le-Moors, and W 
CouLTuURST, Old Accrington, Lancashire, ims Jor sizeing cotton 
| or other warp or yarns jor weaving.” — Dated November, 1358 








According to this invention the said size or composition is made from the 
following ingredients, and the following proportions are preferred, namely :— 
China clay 100 Ib., or Spanish white 100 Ib., together with muriate of soda, 
3 )b., alum 56 Ib., or nitrate of soda 6 Ib., and farina 20 Ib 
(if about 20 lb. of flour be also used therewith), or farina 40 Ib., if flour is 
not desired to be used.—Not proceeded with. 









or common salt, £ 


| 2705. H. Gerner, Bayswater, ** Apparatus for manuf icturing gas for 
} illumination and other purposes.”—Dated 27th November, 1858 

| 
| 
| 
| 
| 











The olject of this invention is to generate gas both for illuminating and 
heating purposesin a more economical way than has heretofore been effected 
To this end the inventor mounts, by preference, a vertical retort in a 
suitable furnace, and fits the retort with one or more pipes for conducting 
thereto the material to be converted into gas. When making illuminating 
gas, he uses a retort fitted with a pipe for supplying the liquid hydro-carbon 
to be converted into rich carburetted hydrogen gas, and also a second pipe 

| for supplying water, which is intended to yield pure hydrogen. These pipes 
| each terminate in a pierced coil, and the coils are surrounded with scrap 
iron or other suitable incombustible material, which fills the retort about 
two-thirds full. Pressure being put upon the fluids by the elevation of the 
water and hydro-carbon tanks, a continuous supply is afforded to the retort. 
These fluids flowing down their respective pipes and circulating round the 
coils find an exit through the perforations in the coils in the form of fine 
streams of vapour, which, on coming in contact with the red-hot scrap iron 
in the report, become immediately converted into gas. The hydrogen gas 
obtained by the separation of the water into its elements, is generated at the 
hottest part of the retort, and travelling upwards it meets with the hydro 
carbon gas, and mingling therewith takes up, and chemically combines with, 
the excess of carbon that would otherwise be deposited in the retort. The 
combined gases then pass off, by a syphon pipe, into a washer or purifying 
vessel, where it is cooled and made fit for burning. When manufacturing 
gas for heating purposes, he dispenses with the use of the liquid hydro 
and the apparatus employed in supplying it to the retort, and 
obtains the gas solely by the decomposition of water into its elements.— 
Not proceedid with 

2706. L. A: Possoz, Purvis, “‘ Manufacturing alkalies, and obtaining simul 

taneously other chemicul products.” —Dated 29th November, 1858. 

This invention consists principally of improvements in certain processes 
in which soda or potash is employed in the state of chlorides, sulphates, 
silicates, crude salts, or other alkaline combinations, The said salts being 
brought into the state of caustic potash or soda by any of the well-known 
means, the alkali is heated with organic substances, azoted or not, and if 
azoted the patentee obtains from them ammonia, but in any case he obtains 
cetates, carbonates of potash or seda, which has not been 
hitherto accomplished. In this manufacture he does not use again the 
acetates and carbonates first used by submitting them each time to a new 
ess of caustication to render them useful again, but he takes each time 
caustic alkali which he wants from the low priced salts above-named, 
nd obtains by his process acetates and carbonates either by purifying them 
ready for sale in a commercial form, or using them to produce cyanines or 


other chemical products.—Not proceeded with, 
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J, BENSEN, St. George’s-in-the-East, London, © Cl 
imal charcoal ajte it ha 


nsing oO 





cen employed by sugar vefuers. 





nber, 1858, 

| This invention has for its object improvements in cleaning or purifying 
animal charcoal after it has been used by sugar refiners. For this purpose 

| the charcoal is placed in a vessel, within which is a strainer or perforated 

| false bottom; the charcoal is laid on this strainer or false bottom in a | 
; layer of uniform thickness, and the water or liquid with which the washing 





is to be performed is run on to the surface of the charcoal, A partial 


vacuum is then produced by pumps or otherwise in the space between the | 


bottom of the vessel and the under surface of the strainer or false bottom, 
and this causes the washing liquid to pass respectively through the layer of 
sharcoal, which is thus quickly cleansed. In a similar manner air may be 
wn through the charcoal, and steam may be blown through it by leading 
am by a pipe into the space between the two bottoms of the vessel, 
The charcoal may be afterwards revivified by burning in the usual manner. 


—Not proceeded with. 
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| 
W. Burton, Bethnal-green, ‘* Preparing colvwring matter for dycing.” | 
Dated 25th November, 1858. | 
For this purpose the inventor takes a preparation of orchil, obtained in | 
the usual manner by treating orchilla lichen with ammonia ; this preparation | 
is dried and reduced to powder, and is then boiled or heated with naphtha ; | 
| afterwards it is separated by filtration and dried. When this substance is 
| employed in dye oxalic or other acid and ammonia is used with it. Or 
in place of this process, the preparation of orchil is treated with alcohol, 
ether, or chloroform, which dissolves the colouring matter, and the dye-bath , 
is prepared from the extract thus obtained.— Not proceeded with. | 
2740. t. . Hayward's-heath, “ Purifying gos, &c.” Dated lat 
Decer 
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‘’ 

The patentee claims :—Purifying gas by scrubbing or washing it first with 
raw ammoniacal liquor, finally with water, and intermediately with the un- 
mixed products of those two scrubbings or washing subsequently to their | 
Purifying gas by | 


‘ desulphuration by any means, either wholly or in part. 
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passing it through three or more scrubbers or washers in succession, the 
first being used with a solution of ammonia sufficiently free from saturating 
acids to convert both the carbonic acid and the sulphuretted hydrogen of 
the gas into soluble salts, and the remainder in succession with the same 
portion of water for finally washing out the ammonia and its compounds. 
Combining the alternate oxidation of hydrated sulphuret of manganese by 





; atmospheric air with the use of the resulting compound for the total or 


partial desulphuration of solutions containing hydrosulphate of ammonia. 
Preparing a compound of iron or of manganese for the sulphurating 
solutions, containing hydro-sulphate of ammonia, or for purifying gas or 
other useful purposes, by decomposing a solution of any of either of those 
metals by means of sulphuret of calcium, or available mixture, or com- 
pound thereof, and afterwards exposing the precipitate to the air to become 
oxidised. Decomposing mixtures of sulphuret of sodium and carbonate of 
ammonia by heat in the absence both of fluidity and of temperatures high 
enough to drive off the carbonate of ammonia undecomposed ; also the 
presence in such mixtures, when submitted to decomposition by heat, of 
carbonaceous or other suitable absorbent matter, for enabling one or both of 
the re-agents to be added in solution without the prejudicial interferences 
of fluidity or pastiness, Recombining the ammonia given off in the 
reciprocal decomposition of sulphuret of sodium and a carbonate of 
ammonia with fresh carbonic acid, whereby it is made serviceable for a 
repetition of the process many times in succession, Manufacturing solution 
or water of ammonia, more or less pure, by receiving into cold water 
ammonia distilled from liquor first deprived of sulphuretted hydrogen by 
revivifiable metallic substances, and also of carbonic acid if present, by 
lime, with or without an intermediate purification of the ammonia during 
the distillatory process, Also the use of caustic solutions of soda or potash 
and of fixed oil for the purification of ammonia gas on its way to cold water, 
by whieh it is to be absorbed. Distilling muriate of ammonia from mixtures 
of sulphate of ammonia and common salt from earthen retorts into 
chambers for condensing the vapours in detached crystals or flowers, and 
the consolidation into cakes of flowery crystals of muriate of ammonia by 
mechanical pressure. Obtaining as a precipitate hydrated sulphuret of 
manganese for oxidation by atmospheric air, by decomposing solutions of 
the mixed sulphates of manganese and soda by sulphuret of sodium, with 
the simultaneous production of sulphate of soda in solution, 
2749. A. E. Davis, Vauxhall, and R. Wriaur, Camberwell, “ Manufacture of 
colouring matter for spirits and other liquids.” —Dated lst December, 1858. 

These improvements relate to the manufacture of colouring matter from 
certain farinaceous substances, and from sugar or syrups made from the 
same. The materials are wheat, barley, sago, rice, or maize, which are 
prepared for the purpose as follows :—In the two first articles the grain is 
to be ground and dressed into flour, the bran being taken away ; but the 
other materials may be subjected at once to the process of conversion herein 
described. The apparatus for this purpose is a vat or other vessel lined 
effectually with lead, and is to have a steam pipe from a steam boiler in- 
serted into it, that part of the pipe which enters the vat being of stout lead. 
Fixed in the head of the vat (which is closed) is a funnel, the lower part of 
which passes through the cover of the vat to permit the grain or farina to 
pass into the same. The process of conversion is performed as follows :— 
A quantity of water is placed in the vat, to which is added strong sul- 
phuric acid, and the steam is then turned on from the steam boiler, As 
soon as ebullition commences the grain or farina may be inserted gradually 
through the funnel before-named into the boiling liquid. The steam should 
be of high temperature, say 245 deg. or 250 deg. Fah., and must be kept 
continually in action till the conversion is complete. The charge should 
then be run into a wooden receiver, and whiting or other suitable substance 
added in sufficient quantity to neutralise the acid. The liquid is to be 
allowed to settle for two or three hours, when the gypsum will be deposited 
at the bottom, and a clear, yellowish, and slightly sweet liquid will remain, 
This liquid is at once conveyed info the colouring pan to be converted into 
caramel, which is simply done by evaporating the aqueous portions, and 
carbonising the residue until no sweetness remains in it—a process well 
understood to colouring makers, In place of the direct action of fire, steam 
or heated water under pressure may be used for the purpose of heating the 
acid liquor, and such is the case in respect to converting the materials into 
caramel for colouring purposes. This part of the invention may also be 
used advantageously for carbonising and converting sugar or syrups derived 
from the sugar-cane, or other material heretofore used, into colouring 
matter for spirits or other liquids,—Not proceeded with. 

2758. E. L. Benzon, Sheffield, * Manufacture of useful alloys of aluminium,” 
—A communication.—Dated 1st December, 1858 . 

This invention has for its object the manufacture of useful alloys of 
aluminium, by the decomposition of alumina or the oxide of aluminium by 
means of carbon in the presence of, and in intimate contact with, certain 
metals electro-positive to aluminium (such, for instance, as copper or iron, or 
their oxides), so as to cause the aluminium to combine in any desired pro- 
portion with the electro-positive metal and form an alloy, The alloy or 
alloys is or are produced by the close and intimate contact of the carbon, 
alumina, and the clectro-positive metal, or their oxides, in each other's 
presence, and their simultancous decomposition or reduction by the appli- 
cation of suitable heat. 


Ciass 9.—ELECTRICITY, 
Including Electric, Magnetic, and Electro-Magqnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 
Newton, Chancery-lane, “ Telegraphing and telegraphic ap- 
A communication.— Dated 30th November, 1858, 

The object of this invention is to produce an arrangement that shall not 
be susceptible to the changes of the weath and that shall generate an 
amount of inductive electricity that shall answer all demands. The apparatus 
ynsists of an ordinary galvanic battery. using either one or more acids, a 
F inductive apparatus or coil constructed on the principle of Ritchie’s or 
Rhunkorff's inductive apparatus, and a simple arrangement for recording 
the signals. ‘This arrangement consists of two metallic points, approaching 
but not meeting each other on opposite sides of a strip of paper on which 
the signals are to be recorded. The paper is to be divided into equal spaces 
by lines, and to be moved between the metallic points by clockwork, so 
geared as to move the paper forward the distance of one space at each beat 
or tick of the clock, and no more, and a single wire, either insulated or not, 
as the case may require, to convey the electricity. The operation of the 
apparatus is as follows :—The battery when in working order is put in con- 
nection with the primary coil of the inductive apparatus, which induces a 
very powerful current of clectricity in the outer or secondary coil of the in- 
ductive apparatus. This secondary coil terminates in two poles or points, 
one of which is connected with the earth and the other with the line of tele- 
graph wire. When a signal is to be given, the connection is to be made or 
broken by pressing down a key, when a current or discharge of electricity 
is made along the tek yhic wire and across the two metal points, and 
through the strips of paper, making a small hole, which is a recorded 
signal, As often as the key is pressed down and released, signals are 
passed and recorded with great rapidity, a y. and distinctness, The 
strip of paper is to be ruled with lines properly spaced, and the alphabet is 
to be represented by the manner in which these holes or dots are spaced, 
and the spacing is to be regulated by the beats or ticks of the clockwork, 
The points are carefully insulated and placed in connection with the tele- 
graphic wire.—Not proceeded with, 

2773. L. W. Fuercner, Bleaklow, near Bury, “ Blectric telegraph cables."— 
Dated 4th December, 1858. 

This invention consists in certain improved modes of constructing electric 
uph cables, whereby the conducting wires shall be prevented from 
injuriously elongated by any elongation of the covering wires, 
Another part of the invention consists in coiling or twisting the conducting 
wire or the strand of conducting wires in contrary directions, so that when 
the electric telegraph cable is in a state of tension the said wires may be 
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free to elongate to a greater extent than the covering wires. This part of 
the invention is particularly applicable when the cables are covered 
with twisted or laid wire strands in the ordinary manner as now in use, 
Another part of the invention consists in weaving or covering of fibrous 
materials over the conducting wire or strand of conducting wires previously 
to insulating such conducting wires by india-rubber, gutta-percha, or other 
suitable materials. Another part of the invention consists in weaving a 


| covering tube over the insulated wire or wires, This woven covering may 


be made of wire warp and a binding weft of hemp or other fibrous material ; 
or the warps may be of fibrous material, with a binding weft of wire; or 





| both warp and weft may be partiy of wire and partly of fibrous materials, 


The last part of the invention consists in covering the insulated core of 
electric telegraph cables with woven strips or bands of a combination of wire 
and fibrous material, saturated or coated over with india-rubber or other 
adhesive and suitable substance. Some portions of this invention cannot be 





| described without reference to the drawings, 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 
2414. J. DRANSPIELD, Oldham, “‘ Cocks, taps, or valves.”"—Dated 20th October, 
1858 

This improvement consists in the novel employment and use of a hollow 
plug conically formed, the narrowest part or apex of the cone being upper- 
most, and to which the handle is attached. This hollow conical plug is 
furnished with an outlet, and has its exterior surface bearing inst the 
interior surface or seating of the tap or valve; it will thus be evident that 
the pressure of the water within the hollow plug will retain the said plug 
against its seating, the flow of water being caused by turning the said plug 
as usual by a handle or otherwise.— Not proceeded with. 
2415. P. Wrieut, Dudley, “ Anvils.”—Dated 29th October, 1858. 

This invention relates to a former patent, which consisted in making an 
anvil in two halves welded together ; the present improvement consists in 
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THE ENGINEER. 





JuNnE 17, 1859. 














dispensing with the necessity for welding them ether by shaping the 
parts in a manner that cannot be described without reference to the drawings. 
2417. J. Dixon, Jersey city, U.S., “* Steel.” —Dated 29th October, 1858. 

The inventor iakes cast iron in plates or other convenient fourm of § or § 
ofan iuch thick more or less, and of any convenient size. He places the 
same in a converting or cementing furnace, such as is used in the manu- 
facture of blistered steel, and stratifies the said plates with sand, ashes, 
charcoal, or a y substance that will sustain the heat of the furnace during 
the operation. The furnace being thus filled with stratified cast iron, is 
subjected to heat for two or three weeks, more or Jess, according to circum- 
stances. This operation converts the cast iron directly into steel resembling 
the blistered steel of commerce, and of a superior quality, because the 
metal has not been injured by previous conversion into wrought iron. And 
the steel that is manufactured by the above method can be cast, or can be 
otherwise worked as usual,—Not proceeded with. 

2425. J. H. Jounson, Lincolu’s-inn flelds, London, “‘ Photography and the 
apparatus connected therewith.”"—A communication.—Dated 29th October, 
1858. 

This invention relates to an entirely new system of photography, whereby 
photographic bird's-eye views of portions of the earth’s surface may be taken, 
and consists in fitting a photographic camera in a vertical position, with the 
lens downwards, into the bottom or side of the car of a balloon, such car 
being formed when requisite into a dark chamber by surr ding or 
inclosing it at the upper part with black silk or other fabric, and covering 
or closing the space or chamber so formed by a moveable roof or ceiling of 
yellow silk or other fabric, for the purpose of obtaining the required yellow 
or negative light, The lens is covered or uncovered in a ready manner by 
means either of a lever attached to the car, and worked by a cord, so as 
to bring or remove a cap or cover over or from the lens, or, if preferred, a 
horizontal disc turning on a vertical axis may be employed for that purpose. 
Photographic views may thus be readily taken of the subjacent plane, 
either during the passage of the balloon, or when anchored and maintained 
stationary at an elevation in the air, for which latter purpose three ropes 
are employed extending from the balloon to suitable windlasses velow.— 

t proceeded with, 

2426. R. J. Contnassy, London, “ Apparatus for turning over the leaves of 
music or other books,” — Dated 30th October, 1858. 

At the back of each leaf to be turned over is placed a small rod or finger 
of ivory or other suitable material, and each of these fingers is furnished 
with a'spring which, when released, causes the finger to turn over the leaf. 
These springs are placed one above the other, and are held back by means 
of a smal) fork which is attached to a lever connected at the other end by a 
wire or rod to a treadle. Upon depressing this treadle by the foot, the 
sliding fork allows the first spring to escape and turn over its leaf, and each 
successive depression of the treadle allows a fresh spring to escape and turn 
over its respective leaf, untilall the springs have been "ces ively released, 
when the apparatus will require adjusting afresh by pressing back or dis- 
tending the springs, and placing the fingers separately behind fresh leaves 
of the music or book.—Not proceeded with 
2432. J. Dosson and D. Pearce, St. Jaimes’s-street, *‘ Bird-cages.”— Dated 1st 

November, 1858. 

This invention relates to the manufacture of bird-cages in glass, either by 
itself, or in combination with wood, metal, or other suitable material. The 

natentees propose using pipes, tubes, or rods of glass, plain or coloured, or 
both, in place of wire hitherto used ; the lower part and frame being made 

any required material. 

2440. D. Tomasint, Slore-street, Bedford-square, “ Respirators.”—Dated 2nd 
November, 1858. 

This invention consists, Firstly, in constructing respirators in such a 
manner that they shall be concealed from view. For this purpose, when 
the respirator is intended to be worn by a man, the inventor attaches it to 
the inside of a false beard and moustache, in such manner that free passage 
shall be left for the air, and yet the respirator shall be hidden from view 
by the false beard and moustache, the foundation of which is made of 
leather, or some flexible material capable of adapting itself to the form of 
the mouth. Besides concealing the respirator, the hair forming the false 
beard and moustache will be found materially to assist in warming the air, 
and rendering it fit for respiration. In some cases he proposes to 
adapt false lips, in order to give the apparatus a more natural appearance. 
When the respirator is intended to be worn by females, instead of the false 
beard he proposes to cover it with a fatse mouth, imitating, as nearly as 
possible, the natural colour and appearance of the skin and lps.—Not pro- 
ceeds with. 

2449. N.S. Dover, St. Paul’s-churchyard, “ Treating waste vulcanised india- 
rubber."—A communication.— Dated 2nd November, 1°58, 

This invention comprises, First, the method of restoring waste vulcanised 
india-rubber by submitting it to the action of heat, steam, or steam and 
water combined, before or after such rubber has been disintegrated, 
laminated, or reduced in any suitable manner ; Secondly, the combining or 
incorporating of fibrous materials with waste vulcanised india-rubber, either 
previous to, or when in a plastic state, for the purpose of adding strength 
and stability to the same; Thirdly, the employment and use of restored 
waste vulcanised india-rubber in combination with fibrous materials ; 
Fourthly, the combining or mixing of the restored vulcanised india-rubber 
when combined with the fibrous materials with the before-mentioned 
bituminous, resinous, or tarry substances, 

2452. H. Tertian-Moret, Welleck-street, “* Application of a mineral, named 
deterso, as a disinfecting, preserving, absorbing, dnd curative power.”— 
Dated 3rd November, 1858. 

The mode of preparing this powder is by placing it in a rather fierce 
furnace for a certain time whe. it can be easily crushed into powder, after 
which it is passed through a fine sieve and is fit for use. The powder thus 
obtained has the following properties, viz., disinfecting, absorbing, pre- 
serving, and curative, and can be applied to any infected part of any 
animated body.—Not proceeded with, 

2455. D. Fryer, T. L. C. Watt, and W. Hoimes, Paternoster-row, “* Tanning 
hides and skins."—Dated 3rd November, 1558. 

The patentees employ round upright tanks, to be made air-tight, and 
sufficiently strong to bear a pressure of from 10 Ib, up to1201b to the inch, 
according to the time intended to be given in the process of tanning. These 
tanks are to be fitted internally with laths or hoops, or both, to attach each 
skin to separately at its full length, the internal fittings of the tanks to 
move upon centres, so that the skins when once placed in the tank will not 
have to be taken out until thoroughly tanned. The skins or hides having 
been arranged in their places, an hydraulic pump is set to work. which 
forces the bark liquor such as is used in the old process into the tank up to 
the required pressure; the bark liquor being now in the tanks, the fitting 
with the skins should be moved about four times a day for the first three 
days; at the end of that time to be moved twice a day, and at the end of 
the fifth day once, until fully tanned; the liquor is then to be drawn off, 
the skins or hides removed, and others substituted t» be treated in like 
manner as described. 

2471. T. Tin, Birmingham, “ Machinery Jor making nails, and for other 
ancilogous purposes where metal is compressed by dies or stamps.” - Dated 
Sth November, 1858. 

These improvements consist in constructing a machine so that acam upon, 
or acrank in, a driving-shaft, acting in its revolution upon a bar, moves or 
slides it lengthwise to and fro, and thus causes two headers, placed one in 
each end of the bar, to work alternately in making the heads to nails or 
other articles by compression , and so that a similar device upon the same 
shaft acting upon a series of levers or other suitable arrangements connected 
to the moveable holding and pointing die, the other being stationary, holds 
and points the nail just before the action of the heading die. The material 
to be manufactured may also be fed in by a third similar crank or cam 
motion on the said shaft, or by some other mode in such manner that 
enough of the end for the head or part to be compressed is projected the 

»roper distance beyond the holding dies at the right time for the header. 
hese devices may all be used in combination, or the fiest without the other 
two, or a combination of the two first-mentioned devices without the third. 
2477. L. S. Korr, end F. C. Priviiprson, Berlin, “ Machinery for boring 
holes in rocks and minerals, for blasting and other similar purposes.”— 
Dated 5th November, 1>58,. 

According to this invention a beam or girder is mounted on a bed or 
carriage in such a manner as to be capable of assuming an inclined position, 
corresponding with the direction in which it is desired that the hole should 
be bored. On the face of the beam or girder a block is mounted, which is 
capable of sliding upon it from end to end. This block carries a cylinder to 
which steam—or it may be compressed air—is admitted by a suitable 
arrangement of valves, and so as to cause a piston which the cylinder 
contains to traverse continuously while the machine is at work to and fro 
within the cylinder. At each motion of the piston its rod strikes an in- 
strument that is placed below it, and which carries a cutting tool of an 
ordinary description, and the end of the tool is thus caused to penetrate the 
rock or mineral, Between each stroke the tool-holder is lifted by springs 
or other suitable arrangement, and is turned partly round by a ratchet 
apparatus actuated by the piston in its to and fro movements ; as the work 
progresses the block is caused to slide on the beam or girder to keep the 
tool up to its work, 

2478. See Class 6. 
2480. J. DE Saxe, City-road, London, “ Folding joint for parasols,”—Dated 
5th November, 1858. 

By means of this invention the handle may be straightened, or folded, 
and also locked or unlocked, by using one hand only, which is effected in 
the following manner :— Two open metal cylinders are hinged together, the 
knuckle allowing them to fold over p lel to each other. One of the 

















cylinders has a strip or segment of metal fixed across the jointed end within 
it, and flush with the joint, and such strip or segment (which the inventor 
calls the catch) forms a projection which fits into the cut in the bolt or 
latch. The other cylinder contains a solid metal bolt, which fits it easy, 
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and when the projecting pin (h described) is pressed to the right 
or to the left about a third of one entire revolution of the bolt, it turns freely. 
The top of the bolt is bevelled off so as to form the latch and to permit it to 
freely into the other cylinder. The bolt or latch has a slot cut into iton a 
evel with the joint of the cylinder containing the bolt, and such slot is cut 
wide enough to admit and grip or embrace the catch in the other cylinder. 
A slot about one-third in length of the circumference of the cylinder is cut 
across the cylinder which contains the bolt, to admit the pin to pass freely 
through it and into the bolt or latch into which it is fastened. The pin 
projects a little beyond the circumference of the cylinder, and may have 
either a plain head or knob, or any ornamental finish. By pressing the 
projecting pin to the right the bolt or latch turns on its axis, and its 
slot slides over the catch, which it thus either locks or unlocks with greater 
facility. —Not proceeded with, 
2481. H. N. Penrice, Norwich, “ Machinery for tunnelling and driving galleries 
through rock ond other strata.” —Dated 6th November, 1858. 

This machinery is adapted for cutting a cylindrical gallery or tunnel, and 
it is furnished with a cutter, holder, or head, which carries a number of steel 
points or chisels on radia] arms, and is attached to the piston or plunger of 
a steam or other engine. The cutter-holder is driven forward against the 
rock by the direct pressure of the steam, air, or other fluid empleyed to 
work the engine, and it is brought back in the same manner. The piston 
may be of differential area on the two sides, and may also be worked with a 
constant pressure on one side. The steam is admitted to the cylinder of the 
engine by means of a balanced slide-valve or other suitable valve or valves, 
worked by a separate small engine or engines, with or without multiplying 
gear. The valve or valves can thus be opened and shut with great rapidity, 
and with a smooth and easy motion. The cutters are thus caused to strike 
the rock with a rapid succession of short strokes, and at the same time the 
cutter-holder is made to revolve slowly by means of a worm-wheel and endless 
screw, or other gear, driven by a ratchet actuated by the return stroke of the 
cutters, or driven by the small engine or engines, which also give motion to 
a strong screw, which works in a fixed nut, and gradually advances the 
machine, which slides or moves on sleighs or wheels fitting the curve of the 
rock. The screw can be worked by hand, when required. The nut is fixed 
on a carriage or support, which is secured by pins inserted in the rock, and 
which may carry two small machines with drills or chisels, which cut holes 
in the rock to receive the pins when the carriage is advanced. Or these 
holes may be cut by hand. Under the machine is a bar supported by guides 
or rods, and carrying a series of blades or jointed flaps. This bar is moved 
to and fro by the engine or engines, and the blades rake out the chips or 
fragments of rock from under the machine. The pipes which convey the 
steam or other fluid to work the engines may be telescopic, or jointed, or 
flexible, to accommodate the advance of the machine. 


2485. J. Curr, Lambeth, “ Kilns for burning stoneware, dc.” —Dated 6th 
November, 1858. 

Within the lining proper of the kiln is built a second lining at a short 
distance from the former, which lining reaches up to a level with the com- 
mencement of the dome, leaving a circular opening at this height entirely 
round the inner lining. The bottom, which is hollow, and communicates 
with the fire, has holes left in it at proper distances, and over each of these 
orifices is erected a column of hollow pillars of various lengths (to suit 
various sized articles), and have collars of greater diameter (also with holes), 
placed upon and between each. These columns rise to the same height as 
the inner lining before mentioned. Upon the ledges of the collars (thus left 
protruding), rest quarries of various shapes, according to the arrangement 
of the pillars, which quarries thus form so many floors or cupboards for 
setting the ware in. The top tier is permanently left entire (the hollow 
— finishing above its surface) and are close jointed, thus leaving the 
pody of the kiln perfectly free from any draught through it. To effect the 
consumption of smoke, air is introduced at the furnace mouth by means of 
a flue over the fire arch, descending at the back of the same through an 
orifice behind the fire, as in furnaces at present in use. Should this not 
have the full effect of consuming the smoke, the remaining portion is de- 
composed on its journey through the bottom and up the hollow pillars, or 
up the narrow opening between the two linings. The flames from the 
hollow pillars and the annular opening which make their joint exit through 
the orifice in the centre of the crown are deflected to the sides of the kiln 
by the superposition of a quarried floor, where the flame is again met by a 
current of fresh air through the holes left in the base of the cone of the 
kiln, at about a level with the crown of the kiln. 

2486. B. D. Wesstrr, Penns Warwick, and J. HorsrauL, Birmingham, 
** Steel wire.” —Dated 6th November, 1858. 

The patentees harden the steel wire by first heating it to redness, and 
then suddenly cooling it by any of the well-known processes employed for 
hardening steel. After the steel wire has been hardened, they plunge it 
into a bath of fused metals, the said bath having the following composition, 
that is to say :—Every 100 parts by weight of the said bath consist of forty 
parts by weight of lead, twelve parts by weight of zinc, twenty-six parts 
by weight of antimony, twenty-one parts by weight of tin, and one part by 
weight of bismuth, They allow the hardened steel to remain immersed in 
the said bath until it has assumed the temperature of the said bath. When 
it has been immersed sufficiently long it is withdrawn, and immediately 
sprinkled with cold water, or cold water is poured over it. 

2487. W. ZiERVOGRL, Hettstadt, Prussia, “* Apparatus for distilling products 
Srom bituminous coal, schist, peat, omd other like substances.”—Dated 6th 
November, 1858. 

For these purposes a series of upright retorts are used, which are kept 
constantly supplied at their upper ends with the coal or material to be dis- 
tilled, and the retorts constantly discharge the coke or spent matters at 
their lower ends, These retorts are set in an enclosed chamber, which is 
heated by a suitable furnace or furnaces The heat and products of com- 
bustion from the furnace are caused to circulate around and amongst the 
lower parts of the retorts, and then they pass into the upper part of the 
chamber, and thence away to a chimney or shaft. Above the chamber in 
which the retorts are set or fixed (and which is heated as above explained) 
there is a chamber, into which the coal, or other bituminous substance 
which is to be distilled, is fed by aid of feeders, which are closed and opened 
in such manner as to prevent the passage away of the distilled products or 
vapours. The lower part of this upper chamber is kept constantly supplied 
with the coal or other bituminous substance, and, when necessary, such 
substance is broken into pieces of about one inch cube, so that the space in 
each retort may be kept constantly filled from top to bottom with the 
bituminous substance. It is preferred that the lower part of each retort, 
where it is subject to the greatest heat, should be of clay, or protected by 
clay, whilst the upper part of each retort is, by preference, of cast iron. The 
coke or spent products are removed from time to time from the lower ends 
of the retorts, which are formed conical, and such spent matters are received 
into a chamber below, from which they are continuously removed by means 
of ascrew. On the inside of each retort, and in the centre thereof, is a tubular 
screw, Which is caused to rotate slowly therein. The hollow screw in each 
retort is of considerably less diameter than the retort, and the space between 
them is filled with the bituminous substance. The hollow screws are per- 
forated with numerous holes or slits, to allow of the evolved products 
passing into the interior of each screw, and from thence such products pass 
through hollow branch pipes which act as, or support bearings on, the 
inside of the retorts to support the hollow screws. There are two branch 
pipes or hollow conduits from the screw in each retort, and these are 
connected to a general main pipe, by which the products are, by the aid of 
an exhausting apparatus, conducted to a condenser to be condensed ; and 
there are also branch pipes leading to the same main pipe from the upper 
closed chamber where the bituminous substance is introduced, in order to 
keep up a continuous supply to the retorts, the upper ends of which, as 
before explained, open into this upper chamber. The heat applied to the 
retorts is to be such as to distil off products which will condense, and not to 
produce incondensible gases. The rotation of the hollow screws in the 
retorts aids the bituminous substance to deseend within the retorts. 


2489. J. Jackson, A. Fisner, and J. J. HARNky, Sheffield, “ Manufacture 
of strips or bands of steel, and the machinery or apparatus to be employed 
therein.” — Dated 6th November, 1858. 

The First part of this invention consists in rolling or otherwise reducing 
to the required thinness the strips or rods of steel or steel wire while in a 
heated instead of a cold state as heretofore. By this means the steel is 
reduced to the required thinness with greater facility than when rolled 
cold, and in carrying out this part of the invention the patentees prefer to 
use certain improved constructions of furnaces, which it is proposed for 
greater convenience to place near to the rolls, for the purpose of heating 
the bars, strips, or rods of steel or steel wire previous to their being rolled. 
The Second part of the invention relates to dividing or separating broad 
strips of steel rolled to the desired thinness into any required number of 
narrow strips. At present, broad strips of cold steel rolled are cut into 
narrow single strips by means of shears before they are hardened or 
tempered. This is a tedious and expensive operation, and under the present 
head of the invention they propose, first, to harden and temper br strips 
or sheets of steel such as those produced by the first improvement, and 
then to divide such broad strips or sheets into strips of the proper width 
for crinoline steel. The machine which they intend to use for this operation 
consists of a slotted bed, and a moveable jaw provided with project- 
ing punches. The moveable jaw works in a slide, or in vertical 
grooves, to insure its accuracy in working, and the punches are made to 
fit into corresponding slots made in the stationary bed. The Third part of 
the invention relates to the hardening and tempering of steel by the use of 
furnaces constructed and heated in such a manner as will prevent the steel 
strips from being over-heated and thereby damaged. Reference to the 
drawings is essential to a complete description of the invention. 

2491. J. Richmonp, Bow, J. QUICK, jun., and A. Fraser, Southwark, ‘ Meter 
fae water, spirits, or any other fluids.”—Dated 8th November, 


The patentees claim the application of a plunger or plungers, or ram or 
rams, working in a cylinder or cylinders, to the purpose of saasuting water, 





spirits, or any other fluids; also the application of a hollow disc valve, as 
described, for the pu of passing the same alternately to either end of 
the cylinder or cylinders, or for any other hydraulic purposes, but more 
pecially in tion with water-meters of any description. 
2495. J. WaRDILL, Commercial-road East, London, “ Raising and lowering 
of weights.” —Dated 8th November, 1858. 

This invention consists in constructing purchases in such manner that a 
bite is afforded for both the horizontal and vertical links of the chain, or 
those links which alternately assume a vertical and horizontal position when 
being passed or wound over a windlass or drum. For this purpose the 
patentee takes a central piece or core, and forms round the periphery 
thereof, say, five concave spaces intended to receive those links, which, when 
the purchase itself is used vertically, pass in a vertical position. This central] 
core he then bolts, casts, or forms between two flat-sided discs or plates, pro- 
vided on their inner faces each with as many radial chocks or blocks as there 
are concave spaces in the core. These radial blocks in the two discs come 
opposite each other, and over, or in a line with the centre of each concave 
space ; then between the radial blocks are laid or cast on each disc flat 
blocks, which form with the radial blocks hollow chambers, and when the 
chains are passing receive those links which are presented horizontally. The 
radial blocks are curved or sloped off at bottom, where they join the discs, 
In the case of open link chains an additional grip may be obtained by means 
of a tongue or foe aeapeny carried up from that portion of the ay of 
the core which divides or separates one concave space from another. 

2494. See Class 5, 

2495. See Class 2. 

2500. W. C. CamBrinGr, Bristol, ‘‘ Manufacture of tubular iron.”—Dated 8th 
November, 1858. 

This invention relates to a novel manufacture of iron bar or rod having 
the property of the tube and the solid bar combined, whereby great strength 
with lightness is obtained. To this end the inventor forms a tube of any 
given diameter, and causes to project radially therefrom a rib or flange for 
the whole or any portion of the length of the tube. This flange may be 
pierced with bolt holes to permit of hooks or other means of attach- 
ment being secured thereto, when, for example, the tubular bar is applied 
tothe purpose of a ‘“‘whipple tred.” It will be obvious that this novel con- 
struction of bar or rod will be applicable to a variety of uses where the 
combination of great resisting power and lightness are required.—Not pro- 
ceeded with. 

2506. M. Henry, Fleet-street, London, “‘ Manufacture of locks and fastenings, 
and keys for the same.—A communication. — Dated 9th November, 1858. 

According to this invention, locks or fastenings are so constructed that 
their volume may be greatly reduced by causing the key to act on an inter- 
mediate piece moving in the curved recess of a piece or plate carrying the 
bolt, so as to bring this piece forward or backward in order to open or 
close the lock or fastening. The various p t parts are factured 
by mechanical means, namely, by cutting, stamping, or punching out in a 
cold state, and are fitted and combined together by adjusting over them 
stationary or moveable plates or caps of different thicknesses, formed of 
iron, copper, zinc, or other metal. The bits or wards of the key turn the 
chambers (gorges) in which the key works, instead of raising them. 
Numerous modifications of cheap safety locks may be fvrmed by combining 
in various different ways a number of fixed and moveable parts made on the 
same pattern. Fastenings may be so constructed that they cannot be 
opened by hvoks or bent skewers, but only by the proper key. The forms, 
dimensions, and proportions of the keys are contrived according to the 
shape, arrang' t, and bination of the parts of the lock or fasten- 
ings. These constituent parts being often separately similar, may be very 
variously combined when fitted together, so that no one key will open two 
locks, nor can they be picked by hooks, bent skewers, &. The following 
are additional more detailed particulars of the invention. According to this 
invention the bolts of locks and fastenings are attached to, or dependent 
on, a moveable piece or carrier, by actuating which, as by rack and pinion, 
or by an intermediate appliance, the bolt may be moved, propelled, and 
withdrawn, and hence the lock or fastening opened or closed. A pin, stop- 
piece, bolt, or catch may be so fitted that by moving it into one or other 
of the recesses or notches formed in the bolt carrier, the travel thereof may be 
regulated, that is to say, the bolt carrier, and hence the bolt, may be stopped 
in either direction, and the lock or fastening prevented from being opened, 
even with the key, or double locked, &.—Not proceeded with. 


2513. A. V. Newton, Chancery-lane, London, *‘ Apparatus for obtaining 
extracts or decoctions.”—A communication. —Dated 9th November, 1858. 

This invention relates to a novel mode of applying and arranging a steam 
pipe and syphon in combination with a boiler and condenser, for the pur- 
pose of condensing the vapours evolved in the boiling of coffee or such other 
substances (to obtain decoctions for drink or aliment or for medicinal or 
other purposes,, and returning the condensed vapours to the boiler, thus 
preserving the aroma, &c., of the substances. 


2517. J. NormMAN and R, HANNAH, Glasgow, N.B., “‘ Furnaces.”—Dated 10th 
November, 1858. 

In a furnace embodying modifications of these improvements, the bridge 
at the inner or back end of the ordinary grate bars is formed with passages 
divided by vertically disposed “quarries” or slabs of fire-brick, which are 
fronted with cast iron bars, forming a grate surface by preference inclined 
up and back from the ordinary grate bars. An air passage or passages 
admitting air from the ash-pit communicates with the passages formed 
through the bridge, and it is intended that the air entering from below shall 
mingle in these passages with the gases or aerial matters entering them from 
above the ordinary fire-bars. The gases or aerial matters, on issuing from 
behind the bridge. will mingle to a greater or less extent with the gases or 
aerial matters passing over the bridge, and will impinge against a second 
bridge formed with passages which are inclined in plan in various directions 
to induce a thorough mixing of the gases or aerial matters. This mixing is 
also further promoted by a third bridge, placed immediately behind the 
second, and formed by preference with its top edge slightly projecting for- 
ward, but without passages through it. The details of these improvements 
may be modified in various ways.—Not proceeded with. 


2518. J. Conner, City-road, ‘* Machinery for making metallic screw rivets and 
Jor uniting with them parts of boots, shoes, portmanteaus, leather hose, 
buckets, harness, and other leathern articles.” —Dated 10th November, 1858. 

This invention consists in the employment of a bobbin-chuck. screw-tools, 
and shears, of pecular construction for carrying, advancing, and cutting 
the thread, securing the wire into the leather, and cutting off the rivet 
when so screwed in. The hinery is posed of a suitable bed-plate or 
table, to which are fixed two headstocks, one of which carries a bobbin or 
reel, on which is coiled the wire to be screwed. It also carries in suitable 
bearings a chuck. on which are mounted rollers having milled grooves for 
the purpose of advancing and turning round the wire. The rollers are 
caused to revolve by suitable ing working into a stationary toothed 
wheel fixed in the headstock. e second headstock carries a tool-holder, 
on which are mounted three cutters. Through these the wire advances, 
and revolves at the same time, thus causing a thread to be formed on the 
wire. This headstock also carries the cutting-off shears, which are actuated 
by a cam fixed on a revolving shaft, and the length of rivets cut off is 
varied by altering the position of a band upon two cone pulleys, so as to 
vary the speed of the cam shaft. Provision is also made for stopping the 
screwing motion while the cutting-off is being performed. The main object 
of the wire being caused to advance and revolve at the same is that the 
boot, shoe, or other article need merely be held steady with a previously 
drilled hole opposite the advancing wire, and the latter will make its way in 
until a sufficient length has penetrated, when the machine itself performs 
the cutting off and the screwing motion ; being stopped for a short time as 
before mentioned, gives an opportunity of placing another hole opposite 
the wire before the latter has advanced beyond the shears. Equidistant 
indentations or holes may be made in the sole of a boot, or in any other 
article, by means of a marking machine, which consists of two rollers, 
one above the other, the top one being moveable vertically, but 
kept down by a spring. The latter also has a number of steel points on its 
circumference at the required distance apart. The article to be marked 
being passed between the two rollers, will be indented by the points on the 
top roller sufficiently to guide the drill, which is mounted on a spindle and 
headstock in the ordinary manner. 

2520. W. G Taytor, Ashby-de-la-Zouch, ‘ Removing the fur from skins, and 
preparing said skins for tanning.”—Dated 10th November, 1858. 

The patentee moistens or wets the flesh-side of the skin until it becomes 
soft and pliable. He then places it upon a curved top table or block, and, 
after stretching it, fastens it to tenter hooks attached to the table or block. 
When the skin is thus stretched and attached to the table or block he 
removes the fur with a pair of scissors or shears, having, or not, a plough 
tool connected thereto in front to raise the fur in advance of the cutting of 
the scissors or shears, the object being to remove the fur without injuring 
the surface or face of the skin, thereby rendering the fur available for com- 
mercial and manufacturing purposes, and the skin for tanning in the usual 
manner. 

















Tue total customs’ receipts at Glasgow, Port-Glasgow, and 
Greenock, amounted in May to £129,644, a considerable increase as 
compared with the corresponding period of 1858. 

Tue Ceyton RaiLway.—From Colombo to Kandy, the line will 
be about 80 miles in length. The colony guarantees 6 per cent. on 
£800,000 and 5 per cent. on £400,000, making the capital of the 
company £1,200,000. The work is being done by the company, 
3,000 labourers being employed at one time in January last. On 
the upper portion of the line, it will ascend 1,400 ft. in 15 miles 
throughout a most difficult country, the line being a succession of 
12 chain curves. 
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THE IRON, COAL, AND GENERAL TRADES OF | 


BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 
(From our own Correspondent.) 


Tue Inon Trade: Features less encouraging: Another Failure: Orders not so 
numerous: Effects of the Failure: Anticipated Reduction in Malleable Iron— 


Pic Inox: Excess of Make over Consumptim: Prices: The “ Blowing-out” | 


Movement—Tue CANARD ON THE NORTHAMPTONSHIRE ORE—THE CoaL 
TRaDeE—Tue GENERAL MANUFACTURING TRADES OF BIRMINGHAM AND 
WotveruameTon: Without Alteration: The Holidays—Faun ww Tin— 
ExpPecTeD Drop 1n Copper: The Probabilities or otherwise —THE FAILURE OF 
Messrs. VILLATTI AND Co.: Meeting of Creditors—Tue Crops in Nortu 
WARWICKSHIRE: “ Syniling Fields" —Tae InonMasTeRs’ EpucationaL Paize- 
ragkers: Their Holiday Keeping—BimixcHam Town Council, AND THE 
War: Petition for Neutrality—Sexpine CoMBUSTIBLtS BY RalLway: 
Magisterial Proceedings —SixGULAR RaiLwaY AcciDENT—FaTaL ACCIDENT 
BY A BRIDGE-GIKDER—OFFENDING WoRKPEOPLE: Malicious Damage. 


‘Tne improved feeling which had begun to manifest itself last week 
was not so poveapeiite yesterday (Thursday) in Birmingham, or on 
the day before in Wolverhampton. ‘This seems attributable to two 
causes ; the first, a local one, and the other of weightier significance. 
Just as contidence seemed to be regaining the hold which, for purposes 
of successful trade, it is almost indispensable that it should have in 
men’s minds, resulting from the patching-up of the atlairs of the last 
suspended tirm, another failure was announced in a quarter to which 
suspicion had not been directed. The failure of Messrs. T. and C, 
Highway, pig-iron makers, of Walsall, was announced on Saturday 
morning. Although their liabilities have not yet been stated, it 1s 
generally understood that they will be very considerable. The sus- 
pension is attributed to severe losses and the depressed state of the 
iron trade. Amongst their heavy losses might be mentioned that 
which they sustained by the failure of Messrs. Lancaster and Bray-. 
ford in the crisis of 1857. It is expected that if an immediate con- 
version of the estate should be decided upon the dividend willsbe a 
very small one. As might be anticipated, the announcement of this 
generally unexpected occurrence has produced a feeling of uneasiness 
which will only be allayed by the absence of that which we regard 
as the second cause of the uncongenial aspect which atlairs assume 
this week, namely, a slackness of orders, from which all are more or 
less suffering. Whilst the orders from the United States continue 
quite equal to the highest expectations that were some time ago 
formed of what would be their value at the present time, the demand 
trom other directions has not been so good as it was in the week 
preceding our last report. The time of the year, however, is one 
during which very few orders are either expected or obtained. In 
addition, also, to the near expiration of the quarter, a time when 
orders are kept back as a rule, there is amongst consumers a 
prevalent opinion that the price of manufactured iron will be de- 
clared lower at the ensuing preliminary meeting. The existence of 
this anticipation would infallibly prevent the giving out of any 
orders that were not of absolute necessity, requirements for imme- 
diate consumption, before the expiration of the quarter; and where 
orders are fo. warded that cannot be completed before the preliminary 
meeting, the instances are many in which are stipulated to be * those 
of next quarter.” How far those expectations are well founded the 
last day of this month will determine. It is true that at the present 
time there is a wide disproportion between the price of malleable 
iron and pig iron, and that the difference is unmistakably in favour 
of the producer of manufactured iron. ‘In this difference,” con- 
sumers of malleable iron say, with considerable show of reason, 
“we have a right to participate.” The decline, however, in the 
price of pigs has not resulted from any reduction in the price of the 
materials of which they are made, but from the fact that the supply 
is larger than the demand warrants. At present prices the profits 
upon pigs are small, with all the advantages -that can be possessed 
by a maker: and where these advantages are not, the prolits are 
perfectly problematical, if they are sought out by the rates at which 
a large quantity of pigs of a very fair quality have recently changec 
hands. The large ditference, therefore, between the price of pig and 
malleable iron cannot be expected to be of long duration, as a 
reduction in the make of the former is inevitable, if several firms 
by whom they are produced are to remain solvent. Such firms, 
no doubt, will be amongst the last to effect that reduction. At the 
same time the reduction cannot be avoided. Efforts have been 
made to secure a systematic blowing-out throughout the whole 
of South Staffordshire and East Worcestershire districts, but 
at present without success, a larger proportion of quietude being re- 
quired of some than in their opinion the extent of their transactions 
in comparison with those of other firms warranted. It will now, 
therefore, subside into each maker acting as he sees best for his indi- 
vidual interest. 

Prices of best pigs may be quoted at 3s. 9d. below those current at 
the commencement of the quarter. Half-a-crown less than those 
arly rates is readily taken; but ds. less only seldom taken, and 
generally refused. 

We are not surprised to find the Wolverhampton paper from 
which, with due caution to our readers, we extracted a paragraph in 
our last, having this week to furnish the following explanation :— 
“ The Northamptonshire Ore.—Important to Iron Manufacturers.— 
We are requested by Mr. David Jones, of Bilston, to state that he 
was no party to the insertion of the paragraph which appeared in 
our last paper, headed * Important to [ron Manufacturers,’ from the 
statements in which the public were led to suppose that a certain 
quantity of Northamptonshire ore was sent by Messrs. Butlin and 
Co., of Eastend Ironworks, Wellingborough, to his Herbert's Park 
{ronworks, Bilston; that it was tested with South Staffordshire ore ; 
and that it made best puddle bar, ‘ equal to any of the best South 
Statfordshire.’ Mr. Jones states that his name was used in the 
paragraph in question entirely without his authority, and that the 
ore alluded to was not smelted at his works. It is true that one 
heat of Messrs. Butlin’s pigs was tried at his works, but it was not 
tested with South Statlordshire iron, and Mr. Jones totally repudiates 
the statement that the iron produced was equal to any of the best 
South Staffordshire. Messrs. Butlin and Co. have assured Mr. 
Jones that they were no parties to the insertion of the paragraph in 
question, and were not aware of its insertion until their attention 
was drawn to it.” 

Coal, both for domestic and manufacturing purposes, is slackening 
indemand. The supply keeps abundant in consequence. 

In Birmingham and Wolverhampton, and their extensive districts, 
the state of things reported last week has not improved. The almost 
universal absence of workmen from the shops during the past week 
has, however, enabled orders to peed: oe to an extent that 
during the next week at least, the hands will be generally in 
tolerably full employmert. Orders are still kept back as much as 
possible by factors who desire goods into the manufacture of which 
copper largely enters, from the expectation that the smelters are on the 
eve of declaring a reduction in price. The opinion was strengthened 
on Saturday, when a reduction of 4s. per cwt. was declared in 
tin, making common blocks 125s. 6d. per ewt., and refined ditto 
133s. 6d. per ewt. The rise in the funds, however, has somewhat 
checked the tendency to a reduction which before seemed apparent. 

An adjourned meeting of the creditors of Messrs Charles Villatte 
and Co., in the South American trade, was held a few days since at 
the Union Inn, Birmingham; William Middlemore, Fsq., in the 
chair. The chairman reported that the inspector appointed at the 
previous meeting had examined the statements of accounts, and 
found them correct. Mr. Price (the agent of Mr. Villatte) reported 
that by the last mail he had received a remittance of £553, by drafts 
on Messrs. J. Villatte and Co., on account of the balance owing by 
that firm. Mr. H. W. Tyndall (for Charles Villatte and Co.) made 
a proposition that, in consideration of the creditors forbearing to 
stitute proceedings for the recovery of their respective debts, the 
agent would undertake to appropriate one-half of all remittances 
and moneys which may come into his hands, or be subject to his dis- 
osition, towards liquidating pro rata the debts owing by the firm. 
t was resolved that this proposal be accepted by the creditors 
present, and that the same be recommended for adoption by the 















creditors absent. It was further resolved that one-half of the | On Thursday morning, June 9th, at the Horsley Works, Horsley 
amount of the recent remittances be paid over by Mr. Villatte’s agent | Heath, near Birmingham, belonging to Messrs. Biverd and Turley,: 
into the bank of Messrs. Lloyd and Company, to the credit of an | a labourer named William Hall, thirty-three years of age, lost his 
account to be opened in the names of three of the creditors, as trus- | life whilst engaged in taking down an iron lattice-girder bridge, 
tees for the whole. which had just been completed. was standing in the 
The price of grain and of the other necessaries of life having an | lattice-work, when, from fear or some other cause, he either fell or 
important bearing upon the metalliferous as well as most other | jumped to the ground, and the end piece of a girder, which was 
trades, we are induced to describe here the state of things that is | descending by a chain at the time, and which weighed about J2 ewt, 
patent to every traveller through the locality of which we are about | crushed him up against a log of timber, thereby breaking his jaw, 
to speak. The description we nnd ready to our hands. It is, trath- | and forcing his rib bones into his heart. Death of course occurred 
fully, as follows :—Never, in our recollection, did North Warwick- | instantaneously. Deceased has left a wife and four children, 
shire teem with fairer promise to every description of crops than it At the petty sessions at Rowley Regis, on Wednesday, Henry 
does at this early period of “leafy June.” The thunderstorms we | Tromans, a chainmaker, residing at Cradley Heath, was charged 
have had with alternate sunshine and heavy storms of rain, for | with having, on the 2nd instant, wantonly and maliciously cut and 
several days past, have acted like magic upon the face of the country. | destroyed a pair of bellows, the property of Thomas Southall, also 
The corn has shot up, we should think, a foot within the week, and | a chainmaker, carrying on business in the Five Ways. Prosecutor 
the grass, which the draught and the cold nights kept tardy in its | stated that early on the morning of the 2nd inst., while in bed, he 
growth, now gives unmistakable evidence of a passable swath, and a | was awoke by the barking of a dog in his workshop, which is 
much earlier harvest than was contemplated. Clover, vetches, peas, | situated closely contiguous to his house, and on getting up and 
and beans have al improved in the same ratio, the two last-named | looking out of the window, he saw two men, one of them being the 
being in most places in flower. Beans, particularly the early set, | prisoner, who had a knife in one hand and a candle in the other. 
although rather short in the stem, look well in bloom, and are clean | Prosecutor called out that he knew the prisoner, who thereupon 
and healthy. Mangolds and turnips will reap the benetit of the | threw a stone through the window, which struck prosecutor, and in- 
change, and where the seed has been in the ground some time they | flicted a severe wound upon his head. The other man ran away. 
are looking like everything else in the farmer's broad acres, as tine | Prosecutor swore to the identity of the prisoner, having been ac- 
as the owner can desire. The pear, the produce of ‘the orchard, will | quainted with him twenty years. Information was given to the 
be very far from a full crop, the late and severe frosts we had when | police, and police-constable Farmer apprehended the prisoner; and 
the stone fruit was in blossom destroying all hope of a good set; | on Wednesday, after hearing the evidence adduced, he was com- 
but on looking over the damson trees, in more than our locality, we | mitted for trial at the ensuing assizes to be holden at Stafford, The 
were glad to see promise of a sprinkling of that fruit. The apple | only motive which can be assigned for the offence is, that the 
trees blossom much later than was thought to be safe, but the frost prisoner is a member of the Chainmakers’ Union, while the pro- 
still continuing “a killing one,” so alected even the later apple, that | secutor is not. 
in this part of the country there will be no dancing round the trees At the Public Office, West Bromwich, on Saturday last, a puddler, 
in the gathering time. named William Round, in the employ of Messrs. Farmer and 
One of the most interesting of the holiday gatherings in con- | Beaseley, proprietors of the District Iron and Steel Works, was 
nection with the iron interest of South Statlordshire, was the one | charged with leaving his work. From the evidence of Mr. Matthews, 
which may be thus recorded :—On Monday last about 130 of the old | the manager of the works, it seemed the defendant left his furnace 
scholars of the various national schools in the district, who have in | on the preceding Monday night after completing only two heats, 
former years obtained Iron and Coal Masters’ Prizes, met together | and shortly afterwards, other puddlers following his example, much 
in Shugborough Park, which had been lent for the occasion by the | loss and inconvenience took place. This case was pressed upon the 
Right Hon. the Earl of Lichtield, to renew their acquaintance with | attention of the bench so that an example might be made suilicient 
each other, and to meet the Rev. J. P. Norris, her Majesty's In- | to warn other puddlers in their establishment, the proprietors having 
spector of Schools, who has worked so indefatigably in the prize | frequent cause of complaint from neglect on the part of some of 
scheme for a number of years. Parties of the lads, all of whom | them. The manager said that the iron supplied on the night in 
hold situations, began to arrive from the Black district soon after | question to the puddlers was good regular forge iron, and that the 
nine o'clock, and at once proceeded to amuse themselves with | quality of the coals was good. Defendant had given no notice of 
cricket, football, fishing, and various other amusements; his lord- | his intention to leave off, nor had he made complaint as to the iron 
ship, the Rev. J. P. Norris, several of the clergy of the district, and | or coal. In defence, the contrary was attempted to be shown, but 
a few ladies being present all the morning. At one o'clock the whole | the magistrates, after stating their opinion that the case was one of 
party proceeded to the Quarry in the park, and partook of a sub- | gross neglect, and referring to the perjury which evidently existed, 
stantial dinner. The noble earl afterwards addressed the lads, com- | said they would now treat the matter leniently, trusting that a 
plimenting them upon their appearance, their many testimonials of | salutary effect would thereby be produced. The defendant was then 
character given by their teachers and employers, and then called | sent to Statlord, with hard labour for one month, 
upon them to make much of their present opportunities of instruc- 
tion, to prepare themselves for more important duties. The Rev. 
J. P. Norris also addressed them, observing that at the present time, 
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(From our own Correspondent.) 


when people were saying, ‘Show us the results of your prize 
scheme,” he had called them together to learn from themselves what 
the results were. About 153 papers were then handed to Mr. Norris, | 
with several letters from the lads, being answers to a series of ques- | : ie : ' 
tions proposed to them by that "gentleman Mr. Norris euporeet | oe if orem Sapient — ae gv neg Seems - 
himself greatly delighted with éhgse-answers, and then invited each py llega — ry rE enor nmaapacesig a vd * Se 
lad to write to him more fully. After dinner, the Statlord Juvenile _— Sanderiand and South Shishds Waterworts Company? The Shipbuilding 
Drum and Flste Band was te attendance, his lordship having Trade: Stockton Baths and Wuse-hounes River Tyne Commission——Heate- 
specially engaged them for this meeting. ‘Tea was provided at five Eastaan Ramwar: Barveguie Bravich —e Tue Hate Year's Ratwway 
o'clock ‘in the Quarries, the cost of which, as well as of the dinner, | T84°"!C — Status or Tue Late Ma. Hatt’ at Lesps — Baansiex 
being borne by Mr. Norris. W avenwente a Discussion on Engineers Ser’ #— York CaTanpnat ORGAN 
At the meeting of the Town Council of Birmingham on Tuesday —t we nse = seco agh ol SD ED SEND OF iam 
last, Alderman Gameson moved, in pursttance of notice, “That peti- ee eee fas eres Sustac Be mmpnes — Tue Barrisi AND Intsu 
tions from this council be presented to both Houses of Parliament, Macy £3 Agency Ceurant's Now Lane To THE Nora or ENGLAND 
signed by the mayor, with the corporate common seal appended | Tan nage Rauwar ‘Sveret — Tas PRoposeD Kanvanon AND 
thereto, urging upon them the earnest*desire of this corporation that Coossmmata Baance—Town Hatt sup Taxtuaeap—Seess Provenme. 
the Government should observe a strfet neutrality in the war now | Tur submarine telegraph system will receive an important addition 
raging upon the Continent of Europe.” Alderman Gamesoy felt that | in a few weeks in a new line from Weybourne, Norfolk, to Tonning, 
every corpora ion in England should send similar petitions to Go- | Denmark. The length of the cable submerged will be nearly 390 
vernment; and for the same purpose meetings should be held in | miles, and Messrs. Glasse and Elliott will, it is expected, have it 
every town and village in the kingdom. ‘The motion was seconded | ready for working before July is at an end. It is understood that 
and agreed to without dissension, and a committee was appointed to | the Government declined an oiler that the cable should be connected 
draw up a petition. | with Heligoland, although it was proposed that their official tele- 
Messrs. Hugh and James M‘Clelland, of Ann-street, Birmingham, | grams from that place should be forwarded for £250 per annum, 
commission merchants, were, on Tuesday, summoned before the | ‘The imports of British products into Heligoland were, however, only 
magistrates under the following serious circumstances :—In the usual | £232 in 1858; and, therefore, the Government probably thought 
course of business, Messrs. M‘Clelland had been commissioned by | there could not be a justivcation for spending £250 in telegrams, 
Mr. Spencer, of Great Charles-street, oil of vitriol manufacturer, to | But if the expression may be employed, Heligoland is more of a 
forward by sea to Rio Janeiro tive packages. Three of these contained | strategic than a commercial dependency. 
carboys of oil of vitriol, and three of glass. The goods were con- At the last meeting of the Mersey Dock Board, Mr, Boult moved, 
signed to the London and North-Western Railway for transmission | in pursuance of notice, that it be an instruction to the Works Com- 
to Liverpool, to Messrs. Lynn Brothers, shipping agents of that | mittee not to proceed further with the purchase of land on the south 
place. The cargo arrived safely at Liverpool, but whilst it was | side of the Morpeth Dock, at Birkenhead, till the necessity for 
housed in the railway company’s warehouses, one of the carboys | widening the quay should have been ascertained, Mr. Boult argued 
burst, and actually set fire to the goods-shed. Dy timely assistance | that enormous liabilities had been imposed upon the board with re- 
the flames were subdued before much damage accrued, but the rail- | spect to the Birkenhead estate, and that it was only common prudence 
way company, from a sense of public duty, had instituted the pre- | not to increase their stake there until they were certain that they 
sent proceedings against the consignors, Messrs. M‘Clelland, who | had the means of meeting the engagements into which they had 
had, contrary to the bye-laws of the company, sent the inflammable | already entered, and that there would be a safe and prolitable 
liquid without notifying the packages as such, or giving notice to the | return for the outlay which they were asked to make. Mr. Bold 
company’s book-keeper of the nature of the cargo By this | said, Mr. Hartley, the engineer, had given very good reasons for the 
omission Messrs. M‘Clelland had incurred the penalty of £20, | proposed widening of Morpeth Dock Quay, as the railway communi- 
The senior partner, Mr. Hugh M‘Clelland, stated that they had | cation with the Woodside basin, now about to be commenced at great 
acted in ignorance of the requirements of the law in not | expense, could not otherwise be carried out. The general tendency 
marking on the packages the dangerous nature of their contents. | of the subsequent discussion was in favour of the motion, which 
This important matter came on for hearing before William James | was carried. A plan, submitted by the engineer, for providing in- 
and William Gough, Esqrs., and the former said that when he con- | creased facilities for the transport of loaded carts, carriages, &c., 
sidered the effects which had actually arisen, the Lench, even if | across the river was approved. A motion hy Mr. Maciver to the 
they had had discretionary power to mitigate the penalty, should | etfect that the Works Committee be requested to report the specitic 
have at once refused to do so. He trusted that through the press | reasons which had led them to recommend that the width of the 
this case would be fully reported, and that it would serve as a salu- | new steam dock be confined to 250 ft., was next discussed. Mr, 
tary warning in future not only to the Messrs. M‘Clelland, but to | Maciver contended, at some length, that the accommodation for the 
traders and shippers generally. The tine of £20 and costs was then | steam trade at the port was very ineflicient, and said his theory 
imposed, and Mr. M‘Clelland said he and his partner would strictly | was to make a dock large enough for a moderate-sized vessel, and 
attend to the warning in future. We have reason to believe that, as | then a small one could get into it. The Liverpool Docks had done 
between the company and Messrs. M‘Clelland, an amicable arrange- | more to keep back the proper advances of steam than anything else 
ment will be come to. | that he knew of, and in that way they had cost the public an immense 
On Thursday evening, June 9th, an accident occurred on the | sum of money, as well as prevented the progress of science.—Mr. 
South Statiordshire Railway, which, though it happily has not | Inman said, having been one who had originally objected to the 
caused any loss of life or personal injury, must result in a consider- | width of the dock in question, he had great pleasure in seconding 
able inconvenience to the company. It appears that the goods train | the motion which had been proposed by Mr. Maciver.—Mr. Brockle- 
leaving Walsall for Dudley about eight o'clock in the evening ran | bank said the dock had been laid out with a due regard to the accom- 
off the line just as it arrived at the bridge crossing the pool, known | modation of the trade, and to the advantage of the estate. It was 
as Elwell’s Pool, on the road between Walsall and Wednesbury, and | six times the width of the largest strew-steamer coming into Liver- 
that the engine was precipitated into the pool, while a number of | pool; and he could not but think there was room there to have 
the trucks were thrown across the line, one of them being suspended | coal flats on both sides a vessel loading there, if necessary. If they 
between the bridge and the water. The driver and stoker, at the | widened the dock, too, they would diminish the area of the quay 
first shock jumped off the train and thus escaped injury, and infor- | space very materially. A report was received from the engineer, 
mation was immediately conveyed to head-quarters, and assistance | giving satisfactory reasons for fixing the width of the dock at 
was procured, whereby the line was speedily sufficiently cleared to | 250 ft.—Mr. Mondel said he thought the dock was sufficiently wide 
prevent the traflic being impeded to any serious extent. Several | for two Persias, and there were not at present two Persias coming 
hundreds of persons thronged to the spot to witness the peculiar | to the port of Liverpool, and his opinion was that there would not be 
effect of the engine and tender, partly immersed in wat r, while | two Persias either.—Mr.Laird thought it would be a long time before 
immediately above it is suspended one of the trucks. It is stated | they would require the extent of accommodation which Mr, Maciver 
that the train, at the time of the accident, was going at a very | advocated.—Mr. Maciver replied at considerable length, in which 
moderate pace, this being especially necessary, as one side of the line | after stating that Mr. Mondel was not justified in saying that they 
was undergoing repair. The train had not, however, quite reached | were not likely to build another Persia, he said the information 
the spot where the repairs are being made when the accident took | which he sought to obtain by his motion had been furnished in the 
place. It may be regarded as exceedingly fortunate that the engine | report of Mr. Hartley, and he therefore withdrew the motion. The 
in falling did not strike the large main connecting the Lichtield | recommendation of the committee was, in consequence, contirmed. 
Reservoir of the South Staffordshire Waterworks Company with Messrs. Winstanley and Kelly, of Smithdown-lane, Liverpool, 



































the Wednesbury Reservoir. Had this pipe been fractured, and the | have lately patented a new description of ship’s pumps, which are 
engine could scarcely have cleared it by more than a foot, the con- | stated to be also applicable as fire-enyines, as they will raise water to 
sequences would have been a_very serious inundation. 


a height of 200 ft. The pump requires no priming, but is provided 
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with a vacuum vessel, the effect of which is, that greater facility 
can be obtained in forcing up water, while the quantity raised is 
very much increased. The patentees have supplied a great many 
vessels with these pumps, and an order is at present on hand for 
their application to some new Spanish gun-boats. 
It appears that steps are being taken at Shields to form a company 
under the style and title of the Tyne Passenger Steamboat Com- 
any, for putting a line of fast and powerful steamers on the river 
yetween Newcastle, North and South Shields, and Tynemouth 
Haven. The passenger-bridge at South Shields—82 ft. in length and 
5 ft. in breadth —will be ready in abouta fortnight. An application 
has been made to the Tyne Commissioners by Messrs. Rogerson and 
Co. for leave to build landing-places on the Tyne and at the Tyne- 
mouth Pier, to accommodate steamers. The new vessels for the traffic 
are nearly completed, and are to run the whole distance in an hour. 
A new shaft has been commenced for the Sunderland and South 
‘ hields Water Company at Cleadon, the first sod having been turned 
by the chairman, Mr. W. Mordey, who made some appropriate obser- 
vations onthe occasion. The business of the company has undergone 
an extraordinary extension—only about 100,900 gallons being sup- 
plied daily to 700 consumers in 1844, while the daily demand is now 
1,500,900 gallons, and the revenue has risen from £1,600 to £15,000 
per annum. — The shipbuilding trade at Stockton, Middlesbro’, 
[lartlepool, &c.,is risk; and as the demand for shipwrights con- 
tinues on the part | the Government dockyards, it does not seem 
improbable that the men will obtain the advance of 1s. per day which 
they demand in their wages.—The Stockton baths and wash-houses 
just completed, comprise a large swimming-bath, eight warm baths, 
three shower-baths, one \ apour bath, and a wash-house, drying-room 
and laundry. ‘The estimated cost was £3,0:0 including the land. 
The buildings have been completed, however, considerably within 
that sum, leaving a balance in the hands of the corporation to begin 





with. Messrs. Oliver and Lamb, of Newcastle, were the architects. 
At the monthly meeting of the River Tyne Commissioners, | 
yesterday week, Mr. Mather called attention to the exposed con- 
dition of the river, with a view to its better defence. Mr. Mather | 
proposed a committee on the subject, but other speakers opposed the 
motion ; and, on its being put, it was negatived. ‘The remainder of | 
the business brought before the meeting was of local interest. 
The Knaresbro’ opposition to the proposed Harrogate branch of | 
the North-Eastern Railway is withdrawn, a deputation of the in- | 
| 
| 
} 
| 





habitants having come to terms with the directors on Friday at 
York. Certain provisions with respect to the rates or tolls to be 
charged form the basis of the arrangement, which is noticed as 
reference has before been made to the subject in these columns. 

As the half-year is drawing to a close, it may be interesting to 
notice the results which have attended the working of the principal 
railway lines during the six which have nearly closed. The 
Caledonian has taken 18 the 
Eastern Counties £542,0 the East 





months 
7,180, against 
rainst £553,956 in 





£219,619 in 
1858; 


















Lancashire £149,442, against £151,084 in 1858; the Edinburch and | 
Gl £07,687, against £01451 in 1858; the Great Northern 
£40 against £482,447 in 1858; the Great Southern and 
Western (Ireland) £15°,782, against £142.822 in 1858; the Great 
Western £641,590, against £610,954 in 1858; the Lancaster and 
Carlisle £106,595, against £101.967 in 1858; the Laneashire and 








vrainst £196,989 in [858; the London, Brighton, | 
97,011, against £982,532; the London and North- 
rainst £1,345,884 in 185%; the Louden and 
against £510,920 in 1858; the Manchester, 
£259,838, against £213,635 in 1858; the | 

£74 SL the North British £91,525, 


Yorkshire £5491: 
and South Coast 
Western £1,437,407, « 
South-Western £556,506, 
Sheflield, ané Lincolushire 
Midland £771,083, against 


























against £86,758 in 1s8d<; the North-Eastern £817,636, against | 
£793,616 in 1858: the North Staffordshire £166,680, against | 





£136,060; the Oxford, Worcester, and Wolverhampton £99,184, 
against £90,900; the South-Eastern £306,235, against £288,562 ; 
and the Stockton and Darlington £169,272, against £152,708. Some 
of these returns: xtend over only eighteen or nineteen weeks, but for 
the purposes of the comparison the result is much about the same. 
The general aspect of the returns is decidedly satisfactory. but it 
should not be forgotten that in the first halfof 1858 considerable de- 
pression prevailed in the commercial world, and that the goods 
traffic retrograded as compared with 1857. It must also be re- | 
membered that an increase of mileage has taken place in many 
cases. For instance, there has been an increase of sixteen miles on 
the Great Southern and Western, nineteen on the Brighton, tifty- 
eight on the North-Western, twenty ou the South- Western, eleven 
on the North-Eastern, 

A statue is to be erected at Leeds in memory of the late Mr. | 
Robert Hall, formerly M.P. for that borough, and a gentleman 
respected by both political-parties The statue fund amounts to 
about £600, Mr. Ilall was mortally injured on the occasion of an 
accident on the Great Northern, when the carriage in which he was | 
travelling was flung over a viaduct 40 ft. high. Compensation was 
awarded to Mr. Hall to the extent of £4,500, and he for a time 
apparently recovered. The injury and shock his system had sus- 
tained were, however, bevond the reach of doctors and juries. 

A somewhat curious discussion has taken place in the Barnslev | 
Local Board of Health, with reference to the local waterworks, 
Mr. Ostcliffe asked if he could introduce a resolution, with a view to 
rescind the proposition carried at a previous meeting to call in Mr. 
Hawksley, engineer, to report upon the waterworks scheme. On | 
being informed that he could do so by giving seven days’ notice, Mr. 
Ostcliffe observed that Rotherham had got itself into a dilemma by 
calling in an engineer, from which it would not extricate itself for | 
the next century. He depreca‘ed the calling in ov any gentleman, 
as it would be attended with great cost, and probably material 
alterations would be made in their present plans, which would entail 
upon the town the expenditure of a large amount of money. He 
should, therefore, give notice to introduce a motion at their next 
meeting to rescind the resolution alluded to. Mr. Battison said the 
feeling in the town was decidedly against Mr. Hawksley being con- 
sulted; as if he was he would probably recommend entirely ditterent 
plans. Mr. Ranger, when at Barnsley, did not object to their scheme, 
and he thought for a person to be called in who might upset their 
plans, and for them to have to begin again de nove, would be very 
undesirable. At Dewsbury they had called in the aid of en engineer, 
and he had charged them from £400 to £500 for doing very little. 
If the board had any ditliculties to contend with, they might call in 
additional aid, but they had not, and to do so would be to spend 
money to no purpose. The subject then dropped.—[The Barnsley 
“foaks” do not seem to consider that in the multitude of counsellors 
there is wisdom; but rather that too many cooks spoil the broth. 
The tendency of the discussion is, however, sadly unprofessional. ] 

The great organ in York Minster is being remodelled under the direc- 
tion of Dr. Monk, by Messrs. Hill and Son, of London the successors of 
the firm by whom the organ was originally built. The following is an 
outline of the intended improvements:—Alteration of the manual 
compass to CC, 8 ft., and G in altissimo; addition of a complete 
pedal organ, of 2} octaves, containing nineteen stops ; the tubas, &c., 
to have a separate (4th) row of keys; pneumatic lever action; | 
different wind pressures to solo organ, reeds, and great organ; in- 
troduction of double stops, both flue and reed, in each of the organs ; | 

















also of harmonic flutes, &c.; complete revision of the scales, and re- | 
voicing of the pipes throughout; hydraulic engine for working the | 
bellows. These hydraulic engines seem to be coming into general 
use for such purposes. It is to be hoped that some means may be 
found for getting up the wind supply with greater quiet. At present 
it is ludicrous sometimes to hear the labouring organ-blower put his 
groaning, creaking, machinery in motion afew seconds before the 
officiating clergyman announces that the second or first lesson “ here 
endeth.” 

A movement has been made with a view to the establishment of a 
waterworks company at Knutsford. Mr. J. J. Mawson, C.E., gave, 
at a meeting held on the subject a day or two since, the result of a 
survey of the district, and showed that a good and abundant supply 
of water could be obtained in the immediate locality at a moderate | 
cost. 

John Bolt, a bricksetter employed at the silk mill of Mr. Taylor, 


| the operations, 
| and Shuttleworth ; and we need scarcely remark that it had all the 


| be conceived. 


| killed. 


| dig him out. 


Newton Heatlt, Manchester, has been committed for trial on a char; 
of manslaughter, his alleged carelessness having caused the deaths 
of two little girls of about twelve years of age. The mill is at 
present undergoing repairs, and a number of painters were working 
there, using for the purpose of ascending and descending, &c., the 
contrivance call a “cat head.” This consisted of a beam of wood, 
about 8 ft. in length, which is made to rest across the top wall of the 
building, to one end of which is attached a pair of pulleys, round 
which the ropes run which hold the basket or “skips” used by 
the workmen, while the beam is prevented from being drawn 
over by eounter-balancing weights fixed at the other end. The 
painters, having finished one portion of their work, were about to 
remove the “cat head” to another part of the building, and for that 
purpose had removed the weights. The prisoner, who was intoxi- 
cated, went to the rope, and having attached a skip, began to swing 
by it. One of the workmen observed the beam tilting, and called to 
him from above to leave the rope alone, as the weights were not fixed. 
The prisoner then went away, but a few minutes afterwards 
returned, and none of the workmen then happening to be near the 
beam, began to pull the rope, as if intending to climb up by it. There 
being no weight on the opposite side, the beam fell down and struck 
the two children above-named, who were going to their work at the 
mill, injuring them so severely that one of them died in about a 
quarter of an hour, and the other in about three hours after the 
accident. 

The erection of a building for a branch free public library has been 
commenced in Rochdale-road, Manchester. The reading-room will 
be 44 ft. by 31 ft., and first-class provision will be made for ventila- 
tion, warming, &c. Another public building is in progress at Man- 
chester for the accommodation of the A division of police. Mr. 
Buxton is contractor, and the works are under the superintendence 
of Mr. Lynde, city surveyor. 

No less than sixty informations were last week preferred against 
the British and Irish Magnetic Telegraph Company at the Guildhall, 
Doncaster. The nature of the charges was, that on the 13th ult. 
the company, without having previously given any notice, erected a 
number of posts and fixed electric wires from the South Yorkshire 
Railway, near Don Cottage, through Spring Well lane, as far as 
Wadworth; and also, that by so doing they had obstructed and 
damaged the highways, by not leaving a suflicient width of ground, 
that is, 30 ft., for the public traverse. The company, it appears, are 
fixing a line of communication from Manchester to the eastern sea- 
coast, and have obtained a special Act of Parliament. It was sub- 
mitted on the part of the prosecution that they had contravened such 
act by not giving proper notice of their intention of breaking up by 
the road; and this being admitted, the bench inflicted a penalty of 
£5 upon the first information, upon the understanding that the re- 
maining fifty-nine posts should be taken up, and the ground put in 
a proper state of repair. The company would also have to pay the 
whole of the costs of the case; and if this decision was complied 
with there would be an end to the case. 

A suggestion is put forward in an Ipswich paper that the various 
railway interests in the eastern district—to wit, the Eastern Counties, 
Norfolk, East Anglian, Eastern Union, East Suffolk, &c.—should be 
amalgamated in one 


rand and comprehensive corporation, to be 
called the “ Great Eastern Railway Company.” 





_ 





This may bea very 
euphonious title, but it would be a nice consummation of the struggles 
for independence for which such vast sums have been lavished in 
past years. The “ comprehension,” to use an old theological term, 
may, however, come to pass, as the company which has the command 
of the terminus in London will always be liable to dictate terms to 








| the proprietors of other lines merely running from one country town 


to another country town. 

It appears that the length of the proposed Kelvedon 
hall Railway is little more than two miles. It smacks 
a joke to make a two-mile branch railway in a rural 
still the local residents know best, or, at any rate, they 

At the last meeting of the Birkenhead commissioners, a letter was 
read from Mr. Ledward in reference to the erection of a new town- 
hall. ‘The chairman (Mr. J. Laird) said, all he could do at present 
was to lay the letter before the commissioners. He hoped, however, 
that the scheme would be carried out. 

Referring to the steam-ploughing at the late meeting of the Bath 
and West of England Society, the Messenger says:—“ The apparatus 
at work belonged to Messrs. Howard, of Bedford, and is upon the 
Woolston principle, having windlass, engine, rope, snatchblocks, and 
anchors, like t at of Mr. Smith. In this instance, however, the 
windlass was greatly improved, and capable of doing nearly twice as 
much work as those we have seen on preceding occasions. We de- 
duced this fact from the easy and steady way in which the engine 
worked, not moving an inch, though it was not screwed down, but 


and Cogges- 
somewhat of 
district; but 
ought. 





| rested simply upon blocks to preserve a level position, and with the 


steam-gauge at only about 35, and seldom exceeding that of 40. 
The engine-driver, evidently a shrewd and intelligent mechanic, re- 
marked that ‘she’ could pull two of them (alluding to the windlass) 
with the greatest ease, were they attached to her. 
never saw an engine do its work in so quiet, so unpretentious, and 


| in so effective a way as the one in the field did, during the whole of 


This engine was manufactured by Messrs. Clayton 


style and finish for which that rm is so justly celebrated. The 


windlass was manufactured by Messrs. Howard, and appears as | 


compact and effective a piece of machinery for its work as well could 
This windlass is much narrower than the old one, 
occupies less space, and, therefore, can more easily pass through 
gates in the field. The flanges of the drums are also much deeper ; 
and, in our opinion, were the diameter still further enlarged, it would 
add to their elective working, as there would be less strain upon the 
rope. ‘The driving-wheel is the same diameter as the rigger-wheel 
on the engine, which has the etlect of more equally distributing the 
draft between the windlass and the engine; and the pinions, by 
means of which the drums are respectively put in and out of gear, 
are differently placed to what they were in the old windlass. In 
tine, this machine is as strong, as compact, and as simple, as it well 





| could be; and, consequently, very easily managed by an ordinary 


workman. 
The Norfolk Agricultural Society held their annual exhibition on 
Wednesday. The show of implements was smaller than usual; 


| there were scarcely any novelties, and the farmers appeared to be 


slow to do business. 

On Saturday, a serious accident occurred on the Ebbw Vale 
Company's line, by which a considerable amount of damage was 
done to the railway, and two men, Charles Lewis and W. Jenkins, 
were killed. In order to relieve the traffic over what is known as 
the Great Bridge, a second one is in course of construction, and the 
accident occurred at the erection. One of the men who were killed 
was in charge of a train of nine trucks, which had to pass over the 
new bridge. As the train, which was being drawn by horses, 
reached the bridge, it fell in, the horses, carriages, and men being 
carried down to a depth of many yar s. Jenkins, the driver, and 
Lewis, who had been working underneath the bridge, were both 
A workman, named William Walker, was buried beneath 
ss of stones and rubbish that it took nearly an hour to 
He had received some severe injuries. The bridge 
was about 35 ft. long, and during the passing of a train the strain 
on the railway was equal to about 40 tons. 





such a m 


Tue MALTA AND CANDIA TeELEGRgPH.—A telegram from Malta 
states that the Candia cable broke aifd was lost on the 1st of June, 
sixty miles from Cape Sidero. 

Tae MessaGertes [mprriaces.—The total number of this com- 
pany’s vessels afloat and in dock was, at the end of last year, 
fifty-eight, measuring 77,15 tons, and provided with engines of 
14,530-horse power, showing an increase on the preceding year of 
four vessels, gauging 2,525 tons and 3,050-horse power. Since then 
—that is to say, during the year—tive vessels have been added, of 
an aggregate tonnage of 5,674 tons and 1,460-horse power. 


Certainly, we | 





SCOTCH PIG IRON REPORT. 


No. 1 Gartsherrie .. ., 51s. 0d. f.0.b. Glasgow. 
oe Ce nn 0. 
ae Do. «- ec 488. 6d. ,, do, 
M.Nos. Do. .. .. 488. 6d. ,, do. 


WARRANTS, 
Cash prompt .. .. 
Imo., open, .. .«. 
2MO6., 5» co ce 
3 
o ss 
MANUFACTURED IRON, 
£8 Os. less 3 per cent. 


48s, 3d. per ton. 
48s. 6d. do. 
48s. 9d. do. 
49s. 0d. do, 


3-5ths No. | and 
2-5ths , 3 .. 
Ce « 


” “+ oe 


Bars, Govan 





» Common .. .. .. &7 5s. less 4 per cent. 
Plates and sheets... .. .. £9 per ton. 
tails co cc co cc oc &7 Se, Od, per ton. 
Pipes eo ec eo cc ee £5 Sa. per ton, 
Chairs .. «2 «. of «- £4 0s. 0d, perton. NETT CASH. 


GuasGow, 15th June, 1859, 
The market has been characterised by great steadiness this last week ; an 
extensive business has been done in mixed Nos. warrants at from 47s, 9d. 
to 48s. 3d. cash prompt; the latter is the closing quotation to-day. 
Makers, in one or two instances, have given way to the demand for 
shipping iron, and several thousand tons have been sold at 48s 
The shipments last week were 9,069 tons against 14,052 tons corresponding 
week last year. 
SHAW AND THOMSON, Metal Brokers, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. ~ Extra 





















































sizes are charged for at the rates agreed by the trade. Brokerage 
is not charged for buying except on Foreign Tin, 
Dis. 
£ 6d. Ot, £ 8. d. Dis 
{KON, English Bar and Bolt:— IRON, Swedish, Indian P p.ct 
in London vonage FCO © assortments, ... .... }ortn 13 0 0% 
in Wales .. a en 5 Russian COND ,, — fs 
in Liverpool.... .... » G10 ,, STEEL, Swedish Keg, 1 ( 
24 Stat ” 8 00 ly Ditto Rolled . ° 
= = Sheet, > 9100 , 
32 noo ,, 
Hoop ...... 900 , . 
Rod, round 8 00 ,, | ZINC, in sheets.... 
3 | Nail Kod,sq 9 00 ,, | COPPER, Tile, 14 to 28 Ib 
SHIPPING LKO Tough Cake. 
Statfordsh, Ba » 8 00 2) | Sheathing aud 
Sheet, Single ... » 9100 ,, | Sheet . 00 
Double.. wee . Bottoms » 00 
Heep. <00vce oe 900 ,, dew seee 00 
Rod, Round. 3 ». 2 20.5 Yellow Metal. 0 
Nail Rod, Square, FS ™,, 9 OO , Burra Burra _ 
IRON, Rails,in Wales, cash » 515 0 nett Russian... -_ 
- © months » 6 00 a. LEAD, British P 15 04 
inStafforishire 7 00 4, Spanish... ...... 210 0,, 
Railway Chairs, in Wales» 4 50 = ,, W. bi. at Newcastle — 
inClyde» 459 ,, : 310 0, 
‘ly: - 2990 : 0 0, 
; st, 253 , } 0 oO, 
No. 3.. ; | 0 0, 
No.1, in Wa oes 00 - ” 0 One 
No.1, in Tyne and Tees » - os > 25 
Diste, Dees cvcsesccce - ” P e 
Staffordshire Forge Pig ) 13 3 
(all Mine), at the $ 315 0 ,, 19 0, 
Works, L. W.,nom.. § 5 6,, 
Welsh ' _ ll 6, 
Mine) "eS Le = _ * 
Acadian Pig, eo ne «68 50 
Scotch 3100 CANADA, Pla +. prin 13 000 
OE = ”  QUICKSILVER,.... prbotttle 7 0 0¢@ 


taILs : The market is dull; prices are nominally quoted the same as last 
week, 

Scorcu Pié Tron is still in a state of great depression; the amount of 
business done during the past week has been very inconsiderable, and prices 
have fluctuated but little. The closing quotations are 48s. 3d. sellers, and 
43s. buyers, cash, for mixed Nos. warrants f.0.b. at Glasgow. The ship- 
ments were 9,000 tons against 14,000 tons corresponding week last year. 

SPELTER is dull of sale. 

Coprer is unaltered. 

Leap in tolerable request. 

Tix: On the 10th inst. the English smelters announced a reduction of £4 
per tonon common. Banca is still nominally quoted at £134, but there is 
no demand for it at present. Fine Straits may be bought at £129 to £130, 

Tin PLaTes are firmer, and makers are disposed to ask higher rates, 
MOATE aud CU., Brokers, 

65, Old Broad-street, London. 


TIMBER. - 


June 16, 1859. 

































1858. | 1859. 1858, 1859, 

perlood— £5.28) £4 % £8 perload—z 5. £ £48 2% 
Teak .....- 0000 -10 19 1110/10 012 O Yel. pine per reduced©. j 
Quebec, red pine... 3 5 4 0/ 310 4 0 Canada, Ist quality.17 019 0 i7 020 0 

yellow pine 3 0 315/) 3 5 315 2nd do... 1010 11 4/1010 0 0 

i | 5 0 6 OU ‘Archangel, yellow..14 015 0/15 0 00 

510 6 10 |st, Petersburg,yel..11 10 12 10/11 012 0 

| 400 06 ‘inland. + 910 1010, 9 O11 0 

310 510) Mem oe 9 014 0 

© 0 7 0|| Gothenburg, yell 2 9 012 0 

215 310 white. 9 0 11 0,0 O11 6 

3% 0 410!!Geffe, yellow,. . 2 1 onl 

310 315 Soderhamn........ wilovu @ 

210 215° Christiania,perC. i 

Masts,Quebecrdpine 6 © & U0 6 U 8B O 12ft. by 3by 95 200 26 0) 0000 
ylpine5 0 70,5070 oe yellow 

Lathwood,Dantsc.im 610 7 0) 6 0 0 0 Deck Plank,Doted 9 45 x01 10110 
0008 per 4v tt, Sin... 

St. Peters. 7000 | 
Deals, per C. 12 ft. by 3 by 070 0\80 00 @ 
Quebec, whitesprucelS 018 1) 141018 0 0 22 0/20 022 0 

- 0 0 6 6! 0 0 6 OF Baltic, crown a sas 
10 14 015 0 SIO ss cocees \ 0 240 0 160 0 165 0 


St John,whitesprucel4 0 16 









Rattway Extension 1x New Soutn Wates.—Railways are 
making slow but steady progress in New South Wales. The prin- 
ciple acted on is that extension shall be carried on equally in all 
directions. Thus, to the west, a portion of the line which is to 
connect Sydney with Penrith, and eventually with Bathurst, is being 
proceeded with as far as Black Town Road. By this means, the 
districts across the Blue Mountains will in time be “ opened up,” to 
employ railway phraseology. ‘The southern line, which is dignified 
with the title of the “Great Southern Railway of New South 
Wales,” is being extended from Campbelltown (thirty-four miles 
from Sydney) to Menangle; and on the northern line the works are 
in progress between Maitland and Lochinvar. All this sounds very 
well, but at present the works on hand are mere driblets. It is un- 


| derstood that Mr. Rhodes, an agent of Messrs. Peto and Co., is in 





communication with the Colonial Government with a view to the 
extension of the southern line to Picton, the western line to Penrith, 
and the northern line to Singleton. 

Woo twicu ARrsENAL.—Notwithstanding that the establishment 
of Woolwich Arsenal engaged in the various departments of war 
has for some time exceeded that of any former period, large addi- 
tions have been made every day during the past week, cons'sting 
principally of men required for preparing guns, shot, shell, and 
cartridges for use and for exportation, removing stocks of obsolete 
or doubtful stores to be examined and recast, and cleaning and 
burnishing arms and materials of every description which may 
possibly be brought into sudden requisition. The number of men, 
women, and lads who daily assemble within the arsenal at the 
various working hours, including the contractor's labourers, are 
calculated at about 12,000 persons. The royal carriage depart 
ment and the laboratory employ 6,718 military and civil othcers, 
managers, masters, foremen, artificers, labourers, and others ; the 
gun factories, the military storekeepers, and the inspectors of machi- 
nery about 2,'00; the other departments each a proportionate 
number, and the contractors about 3,.00. A large building is in 
course of erection at the terminus of the new railway junction in 
the arsenal to be used as a store reception-room. The length of the 
building is stated to be 272 ft., and the breath 72 ft. The contract 
has been granted to Mr. Myers, who recently built the pattern room 
attached to the carriage department. The new branch of Sir W. Arm- 
strong’s rifled ordnance department, under contract by Messrs. Lucas 
Brothers, is progressing rapidly: the tall chimney, intended to 
serve the machinery, and to be 100 ft. high, is far advanced, and 
the exterior walls of the factory are ready to receive the iron girders 
to lay down the tirst floor. The old Lancaster shell factory, ad- 
joining the building now in progress, is employing 180 smiths, 
hammermen, and others, and on Saturday commenced forging the 
coils to carry out the manufactory of the new rifled ordnance as far 
as the limits of the present establishment will admit.— Zimes. 
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INSTITUTION OF CIVIL ENGINEERS. 
May 24, 1859. 
Josern Locker, Esq., M.P., President, in the Chair. 
ON THE MANUFACTURE OF MALLEABLE IRON AND STEEL. 
By Mr. Henry Bessemer. 


ATTENTION was directed, in the early part of the paper, to the 
ordinary mode of manufacturing iron by the puddling process; in 
the course of which the iron, after it “came to nature,” was 
gathered into balls, and was then removed, as quickly as possible, 
to the squeezer, where much of the fluid scoria, with other 
mechanically-mixed impurities, was driven out, leaving a mass, or 
billet of iron, composed of thousands of separate fragments of metal, 
the entire surface of every one of which was, more or les, coated 
with dry oxide, or fluid silicate of the oxide of iron. The great 
pressure exerted by the squeezer sufficed to so far remove the fluid 
coating of the contiguous particles, as to bring their surfaces into 
actual contact, and consequently to effect an union at such parts. 
But the whole of the matter thus displaced could not find its way 
between the interstices of the mass, and therefore it became locked 
in its numerous cavities, producing points of weakness and separa 
tion in the metal. No amount of after working or rolling could 
wholly displace the portions of cinder, dry oxide of iron, and of sand, 
which thus became mixed up with and were diffused throughout the 
mass, causing flaws and cracks in the iron, all, more or less, ob- 
jectionable. 

Now, if these imperfections were the natural and inevitable con- 
sequences of the conditions under which malleable iron was at 
present produced, it followed that defects of a similar character 
must also of necessity exist in steel produced by the puddling pro- 
cess. The granular condition of the metal and its exposure to heat 
and oxygen, could not fail, in both cases, to oxydise the entire 
surfaces of the numerous molecules to be united into one mass; the 
admixture of scoria and other matters, from the furnace, was 
equally certain to result; and also the ditiiculty of bringing each 
particle of the metal to the same degree of decarbonisation and 
refinement existed, as in the making of iron, with the additional 
inconvenience arising from some portions of the metal becoming 
entirely decarbonised, and being converted into soft malleable iron. 

Iron thus presented a most unfavourable contrast with the other 
malleable metals, all of which were free from sand or scoria; they 
had no hard and soft parts, and required no welding together of 
separate molecules but they were perfectly homogeneous, and free 
from all mechanical admixture with foreign substances. Gold, 
silver, copper, zinc, tin, and lead owed this valuable exemption from 
the defects universally found in puddled iron, simply to the fact, 
that they were puritied and retined in a fluid state, and while still 
fluid were formed into ingots, whereby the cohesion of every 
particle in the mass was iusured. If, then, the retining of other 
malleable metals, while in a tluid state, and their formation into cast 
ingots, rendered all such metals more sound and homogeneous than 
iron, while it did not lessen their extreme ductility, why should iron 
for ever remain an exception to the general rule? It might be truly 
answered, that hitherto the excessively high temperature required to 
fuse and to maintain pure iron in a fluid state, had interposed an 
insuperable barrier; for the highest heat of the furnaces only sufliced 
to show that fluidity was a possible condition of that metal. 

It need not, therefore, be a matter of surprise, that when Mr. 
Bessemer first proposed to convert crude pig iron into malleable 
iron while in a fluid state, and to retain the fluidity of the metal 
for a sutlicient time to admit of its being cast into moulds, without 
the employment of any fuel in the process, his proposition 
was looked upon by many as a chimera, or as the mere day-dream of 
an enthusiast; but it was nevertheless fully recognised and sup- 
ported by many of the scientilie men of the day. The same deep 
conviction of the truth on which the new process was based, and 
which led Mr. Bessemer to bring it before the British Association in 
1856, has since determined him (in spite of the opinions then pro- 
nounced against the process) to pursue one undeviating course until 
the present time, and to remain silent for years, under the expressed 
doubis of those who predicted its failure, rather than again bring 
forward the invention until it had been practically and commercially 
worked, and there had been produced by it both iron and steel 
of a quality which could not be surpassed by any iron or steel made 
by the tedious and expensive processes now in general use. ‘The 
want of success which attended some of the early experiments was 
erroneously attributed, by some persons, to the “burning ” of the 
metal, and by others, to the absence of cinder, and to the crystal- 
line condition of cast metal. It was almost needless to say that 
neither of the causes assigned had anything to do with the failure 
of the process, in those cases where failure had occurred. Chemical 
investigation soon pointed out the real source of difficulty. It was 
found, that although the metal could be wholly decarbonised, and 
the silicum be removed, the quantity of sulphur and of phosphorus 
was but little affected; and as different samples were carefully 
analysed, it was ascertained that red-shortness was always produced 
by sulphur, when present to the extent of one tenth per cent., and 
that cold-shortness resulted from the presence of alike quantity of 
phosphorus; it, therefore, became necessary to remove those sub- 
stances. Steam and pure hydrogen gas were tried, with more or 
less success, in the removal of sulphur, and various fluxes, com- 
posed chietly of silicates of the oxide of iron and manganese, were 
brought in contact with the fluid metal, during the process and the 
quantity of phosphorus was thereby reduced. Thus, many months 
were consumed in laborious and expensive experiments; consecu- 
tive steps in advance were made, and many valuable facts were 
elicited. The successful working of some of the higher qualities of 
pig-iron caused a total change in the process, to which the efforts 
of Messrs. Bessemer and Longsdon were directed. It was deter- 
mined to import some of the best Swedish piz-iron, from which 
steel of excellent quality was made, and tried for almost all the 
uses for which steel of the highest class was employed. It was then 
decided to discontinue, for a time, all further experiments, and to 
erect steel works at Shefficld for the express purpose of fully de- 
veloping and working the new process commercially, and thus to 
remove the erroneous impressions so generally entertained in 
reference to the Bessemer process. 

In manufacturing tool steel of the highest quality, it was found 
preferable, for several reasons, to use the best Swedish pig-iron, 
and, when converted into steel by the Bessemer precess, to pour the 
fluid steel into water, and afterwards to re melt the shotted metal 
in a crucible, as at present practised in making blister-steel, 
whereby the small ingots required for this particular article were 
more perfectly and more readily made. 

It was satisfactory to know that there existed in this country 
vast, and apparently inexhaustible, beds of the purest ores titted 
for the process. Of the hematite alone, 970,000 tons were raised 
mnually, and this quantity might be doubled or trebled, whenever 
a demand arose. It was from the hematite pig iron made at the 
Workington [ron Works, that most of the larger samples of iroa 
ind steel exhibited were made. About 1 ton 13 ewt. of ore, costing 
lUs. per ton, would yield 1 ton of pig metal, with 60 per cent. less 
lime, and 20 per cent, less fuel, than were generally consumed when 
working inferior ores ; while the furnaces using this ore alone yielded 
from 220 tons to 24) tons per week, instead of, say, 160 tons “to 180 
tons per week, when working with common iron stone. The Cleator 
Moor, the Weardale, and the Forest of Dean Iron Works, also pro- 
duced an excellent metal for this purpose. 

The form of converting vessel which had been found most suitable 
somewhat resembled the glass retort used by chemists for distillation. 
{t was mounted on axes, and was lined with “Ganister” or road 
drift, which lasted during the conversion of thirty or forty charges 
of steel, and was then quickly and cheaply repaired, or renewed. 
The vessel was brought into an inclined position, to receive the 
charge of crude iron, during which time the tuyeres were above the 
surface of the metal. As soon as the whole charge was run in, the 
Vessel was moved on its axes, so as to bring the tuyeres below the 
level of the metal, when the process was at once brought into full 






































activity, and twenty small, though powerful, jets of air sprang up- | could be produced, at Woolwich, at a cost not exceeding £6 12s. 


yards through the fluid mass; the air, expanding in volume, divided 
itself into globules, or burst violently upwards, carrying with it a 
large quantity of the fluid metal, which again fell back into the 
boiling mass below. The oxygen of the air appeared, in this pro- 
cess, first to produce the combustion of the carbon contained in the 
iron, and ac the same time to oxydise the silicum, producing silicic 
acid, which, uniting with the oxide of iron, obtained by the combus- 
tion of a small quantity of metallic iron, thus produced a fluid sili- 
eate of the oxide of iron, or “cinder,” which was retained in the 
vessel and assisted in purifying the metal. The increase of tempera- 
ture which the metal underwent, and which seemed so dispropor- 
tionate to the quantity of carbon and iron consumed, was doubtless 
owing to the favourable circumstances under which combustion took 
place. There was no intercepting material to absorb the heat 
generated, and to prevent its being taken up by the metal, fur heat 
was evolved at thousands of points, distributed throughout the fluid, 
and when the metal boiled, the whole mass rose far above its natural 
level, forming a sort of spongy froth, with an intensely vivid com- 
bustion going on in every one of its numberless, ever-changing 
cavities. Thus by the mere action of the blast, a temperature was 
attained, in the largest masses of metal, in ten or twelve minutes, 
that whole days of exposure in the most powerful furnace would fail 
to produce. 

The amount of decarbonisation of the metal was regulated, with 
great accuracy, by a meter, which indicated on a dial the number 
of cubic feet of air that had passed through the metal; so that steel 
of any quality, or temper, could be obtained, with the greatest cer- 
tainty. As soon as the metal had reached the desired point (as 
indicated by the dial), the workmen moved the vessel, so as to pour 
out the fluid malleable iron, or steel, into a founder's ladle, which 
was attached to the arm of a hydraulic crane, so as to be brought 
readily over the moulds. The ladle was provided with a ftire-clay 
plug at the bottom, the raising of which, by a suitable lever, allowed 
the tiuid metal to descend in a clear vertical stream into the moulds. 
When the first mould was filled, the plug valve was depressed, and 
the metal was prevented from flowing, until the casting ladle was 
moved over the next mould, when the raising of the plug allowed 
this to be filled, in a similar manner, and so on, until all the moulds 
were filled. 

The casting of large masses of a perfectly homogeneous malleable 
metal into any desired form rendered unnecessary the tedious, 
expensive, and uncertain operation of welding now employed 
wherever large masses were required. The extreme toughness and 
extensibility of the Bessemer iron was proved by the bending of cold 
bars of iron 3in. square, under the hammer, into a close fold, with- 
out the smallest perceptible rapture of the metal at any part; the 
bar being extended on the outside of the bend from 12 in. to 16% in., 
and being compressed, on the inside, from 12 in. to 74 in., making a 
differen e in length of 9} in., between what, before bending, were the 
two parallel sides of a bar 3in. square. An iron cable, consisting of 
four strands of round iron 14-in. diameter, was so closely twisted, 
while cold, as to cause the strands, at the point of contact, to be 
permanently imbedded into each other. Each of these strands had 
elongated 124 in. in a length of 4 ft., and had diminished 1-10th of 
an inch in diameter, throughout their whole length. There were 
also exhibited some steel bars 2 in, square and 2ft. Gin. in length, 
twisted cold into a spiral, the angles of which were about 45 degrees ; 
and some round steel bars 2in. diameter, bent cold under the 
hammer, into the form of an ordinary horse-shoe magnet, the out- 
side of the bend measuring 5 in. more than the inside. 

The steel and iron boiler plates, left without shearing, and with 
their ends bent over cold, also afforded ample evidence of the 
extreme tenacity and toughness of the metal ; while the clear, even 
surface of the railway axle and piece of malleable iron ordnance, 
were examples of the perfect freedom from cracks, flaws, or hard 
veins, which formed so distinguishing a characteristic of the new 
metal. The tensile strength of this metal was not less remarkable, 
as the several samples of steel tested in the proving machine, at 
Woolwich Arsenal, bore, according to the reports of Colonel Eardley 
Wilmot, R.A., a strain varying from 150,000 Ib. to 162,900 Ib. 
on the square inch, and four samples of iron boiler plate from 
68,314 Ib. to 73,100 Ib.; while according to the published experi- 
ments of Mr. W. Fairbairn, Staffordshire plates bore a mean strain 
of 45,000 1b. ; and Low Moor and Bowling plates a mean of 57,120 Ib. 
per square inch. 

There was also another fact of great importance in a commercial 
point of view. In the manufacture of plates for boilers and for ship- 
building, the cost of production increased considerably with the 
increase of weight in the plate; for instance, the Low Moor Iron 
Company demanded £22 per ton for plates weighing 24 cwt. each ; 









but if the weight exceeded 5 ewt., then the price rose from £22 to | 


£37 per ton. Now with cast ingots, such as the one exhibited, and 
from which the sample plates were made, it was less troublesome, 
less expensive, and less wasteful of material, to make plates weigh- 
ing from 10 cwt. to 20 ewt., than to produce smaller ones; and 
indeed there could be but little doubt that large plates would even 

tually be made in preference, and that those who wanted small 
plates would have to cut them from the large ones. A moment's 
reflection would, therefore, show the great economy of the new pro 

cess in this respect ; and when it was remembered that every rivetted 
joint in a plate reduced the ultimate strength of each 100 Ib. to 
70 1b., the great value of long plates for girders and for ship -build- 
ing would be fully appreciated. 








At a time when the manufacture of ordnance occupied so large a | 


share of public attention, it was interesting briefly to point out the 
great facility which the Bessemer process atiorded of forming 
masses, both of malleable iron and of steel, of a size suitable for the 
heaviest ordnance, without any welding together of separate slabs, 
or the more cosily mode of building wp the gun with pieces accu- 
rately turned and fitted together. Many attempts had been 
made to produce wrought-iren ordnance, and this object had been 
successfully accomplished in the case of the large gun produced at 
the Mersey forge. But, however perfect this one gun might be, the 
time required to make it, and its immense cost, manifestly rendered 
it still a great desideratum to produce guns rapidly, and cheaply, of 
a material equal to, or greater in tensile strength than wrought 

iron, and, if possible, free from the liability which that material 
had to tlaws and to deterioration during its long exposure to a 
welding heat. It was believed that the Bessemer process supplied 
this desideratum ; as masses of cast malleable metal could be pro- 


per ton, inclusive of the cost of pig-iron, carriage, remelting, waste 
in the process, labour, and engine power. The conical ingots being 
cast in iron moulds, the great delay in moulding in loam would be 
avoided, and as the iron moulds employed might be removed from 
the casting pit within an hour after the metal had been poured into 
them, the tedious interval of three days, now required by the cast- 
iron guns, before removal, would be also avoided, thus immensely 
increasing the capabilities of the foundry. If it was assumed that 
these advantages were about equal to the cost of hammering the 
cast ingot, then by this process it would be practicable to produce 
guns of any size, in hammered cast-steel, or malleable iron, ready 
for the boring-mill, at about the same cost as the cast-iron guns now 
in use; but if the weight of the guns could be reduced by 20 or 
25 per cent., in consequence of their superior strength, then an actual 
saving in that proportion would be effected in the first cost of every 
gun so made. These important facts had been laid before the 
Government, and their advantages were stated to be fully appre- 
ciated by Colonel Eardley-Wilmot, the Superintendent of the Royal 
Gun Factories, who had evinced a great interest in the progress of 
the invention from its earliest date, and to whose kindness the 
author was indebted for the many valuable trials of the tensile 
strength of the various samples of metal that had been submitted 
for investigation. 

It would be interesting to those who were watching the advance- 
ment of the new process, to know that it was already rapidly ex- 
tending itself over Europe. The firm of Daniel Elfstrand and Co, 
of Edsken, who were the pioneers in Sweden, had now made seve’ 
hundred tons of excellent steel by the Bessemer process. Another large 
manufactory had since been started in their immediate neighbour- 
hood, and three other companies were also making arrangements to 
use the process. The authorities in Sweden had fully investigated 
the ~ 4 x process, and had pronounced in favour of it. The large 
steel circular saw-plate exhibited was made by Mr. Giranson, of 
Geffle, in Sweden, the ingot being cast direct from the fluid metal 
within fifteen minutes of its leaving the blast furnace. In France 
the process had been for some time carried on by the old established 
tirm of James Jackson and Son, at their steelworks near Bordeaux. 
This firm was about to manufacture puddled steel on a large scale. 
They had already got a puddling furnace erected and in active 
operation, when their attention was directed to the Bessemer process, 
the apparatus for which was put up at their works last year; an 
they were now extending their field of operations, by putting up 
more powerful apparatus at the blast furnaces in the Landes, There 
were also four other blast furnaces in the South of France in course 
of erection, for the express purpose of carrying out the new process, 

The irons of Algeria and Saxony had produced steel of the highest 
quality. 

Belgium was not much behind her neighbours; the process was 
now being carried into operation at Lidge, where excellent steel had 
been made from the native coke iron; while in Sardinia prepara- 
tions were also being made for working the system. Russia had sent 
to London an engineer and a professor of chemistry to report on 
the process, and Professor Miiller of Vienna, and M. Dumas and 
others from Paris, had visited Sweden, to inspect and report on 
the working of the new system in that country, 

The Kessemer process might therefore be now fairly considered an 
accomplished commercial fact; and in a country like England, where 
the manufacture of iron and steel formed so important a branch of 
the national industry, and was so necessary an element in all the 
great manufacturing operations, it must be admitted that an im- 
partial examination of the new system was of the highest importance, 
not only to those immediately concerned in the production of malle- 
able iron and steel, but to the country generally. 

That the process admitted of further improvement, and of a vast 
extension beyond its present limits, the author had no doubt; but 
those steps in advance would, he imagined, result chietly from the 
experience gained in the daily commercial working of the —, 
and would most probably be the contributions of the many practic; 
men who might be engaged in carrying on the manufacture of iron 
and steel by this system. Hitherto the process had been brought 
into its present practical and commercial state without recourse to 
any of the numerous inventions which were supposed by the several 
authors to be essential to the success of the system; but any real 
improvement that might be brought forward would be cordially 
received and encouraged. 

















Tne Roya. Encrxeers.—This corps is shortly to be augmented 
by the addition of ten companies, each of about 120 non-com- 
missioned officers and men. At present the strength of the corps is 
thirty-six companies, who are scattered over the wide world. 

An American Samson.—Dr. George B. Winship, of Roxbury, a 
young physician, twenty-tive years old, and weighing 143 Ib., is 
believed by many persons who have examined into the question to 
be the strongest man alive. He can raise a barrel of tiour from the 
floor to his shoulders; can raise himself with either little finger till 
his chin is half a foot above it; can raise 200 lb. with either little 
finger; can put up a dumb-bell of 141 1b.; exercises daily with 
dumb-bells weighing 100 Ib. each, which he can raise alternately 
above his head; and can lift with his hands 926 1b. dead weight, 
without the aid of straps or belts of any kind. ‘Topham, the strong 
man of England, could only raise 800 Ib. in the same way; and the 
celebrated Belgian giant could only lift 800 Ib, With straps it is 











| supposed a person could lift nearly four times as much as by his 


duced of 10 tons or 20 tans in weight in a single piece, and two or | 


three such pieces might be conveniently made by the same appa- 
ratus inone day ‘The metal so made might be either soft malleable 
iron, or soft steel. In order to prove the extreme toughness of such 
iron, and the strain to which it might be subjected without bursting, 
several cast and hammered cylinders were placed cold under the 


steam-hammer, and were crushed down, without the least tearing of | 


the metal, as was shown by the samples exhibited. These cylinders 
were drawn from a round cast-iron ingot of only 2 in. greater 
diameter than the tinished cylinder, and in the precise way in which 
a gun would be treated; they might, therefore be considered as 
short sections of an ordinary 9-pounder field-piece. The tensile 
strength of the samples, as tested at the Royal Arsenal, was 64,566 1b. 


per square inch, while the tensile strength of pieces cut from the | 


Mersey gun gave a mean of 50,624 Ib. longitudinally, and 43,359 Ib. 
across the grain; thus showing a mean of 17,550 lb. per square 
inch in favour of the Bessemer iron. 

If it was desired to produce ordnance by merely casting the 
metal, the ordinary founding process might be employed, with 
the simple difference, that the iron, instead of running direct from 
the melting furnace into the mould, must first be run into the 
converting vessel, where in ten minutes it would become steel, or 
malleable iron, as was desired, and the casting might then take place 
in the ordinary manner. The small piece of ordnance exhibited 
served to illustrate this important manufacture; and it was 
interesting, in consequence of its being the first gun that was ever 
made in malleable iron, without a weld or joint. The import- 


ance of this fact would be enhanced when it was known that conical 
masses of this pure tough metal, of from 5 tons to 10 tons in weight, 





hands alone. If this is so, Dr. Winship can lift at least 2,500 Ib. 
Dr. Winship is a thorough gymnast; and when he graduated at 
Cambridge, five years ago, he was without acompetitor.—American 
Paper. 





Evecrriciry AND Steam Borter ExrcLosions.— Our contemporary 
the \orth American, states that some years since, Richard L. Loyd, 
of Philadelphia, discovered that electricity was the cause of steam 
boiler explosions, and that by supplying them with a metallic light- 
ning conductor he prevented such catastrophes. Phis discovery, it 
says, remained in neglect for a number of years, but is now revived 
by George T. Barry, of the same city, who had heard of Loyd’s ex- 
periments. He bas heated a boiler red-hot, then pumped thirty gal- 
lons of cold water into it, and no explosion followed, because it had 
a metallic conductor to carry off the electricity. It says, ‘The 
belief is universal that all steamboat or factory boilers, if tried by 
the simple test of pumping water into them w hile red-hot, must 
inevitably explode.” We, at least, disclaim such belief, because we 
know it is not correct. We have, in one instance, ourselves ran cold 
water into a red-hot boiler without producing an explosion; we did 
this cautiously to be sure; but we have heard of several cases where 
less caution was observed, and no explosion followed. Explosions 
are liable to occur if cold water is admitted into a red-hot boiler by 
the generation of a very high pressure of steam when the metal 18 
greatly weakened with the heat. We do not see how electricity has 
anything to do with explosions, or that an electric conductor can 
aflord any additional security to a boiler. There may be something 
in this electrical theory of explosions, but we really cannot perceive 
it. ‘To prove this electric theory, it is stated that a 9-in. bomb-shell, 
partly nlled with water and sealed up, was heated red hot, and the 
water converted into steam, without producing an explosion. _No 
sooner, however, was there a spark from a galvanic battery sent into 
it by a wire than the shell was burst into fragments. — If this cir- 
cumstance really took place, which we much doubt, it would not 
prove that the explosion of steam boilers is caused by electricity, 
because in this very case the electric spark was generated in a bat- 
tery, not in the boiler. The metal of the boiler itself is a conductor, 
and it is connected by pipes to the machinery and the water-pump, 
so that if any electricity is generated in a boiler, it must be carried 
off as soon as it isformed We know, indeed, that if a steam boiler 
is isolated on glass legs, and steam made to issue from a narrow 
oritice on the safety-valve, a large quantity of electricity will be 


generated by the simple friction of the steam; but the boiler itself © 


is never surcharged. — Scientific American. 
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Tue great consumption of wood required in the construction and 
maintenance of caliwae is now a subject for grave consideration ; 
and many attempts have been made to limit, or entirely to dispense 
with, its use in those works. For some time it was hoped that the 
Barlow system would afford a practical solution of the problem, so 
as to obviate all necessity for the use of wood. That hope has not 
been realised, the principal difficulty being apparently in the manu- 
facture of the rail. Without waiting until suilicient improvements 
have been realised in that special manufacture, a delay which would 
most likely be very lons, it appears possible to obtain at once the 
advantages of that system with materials of ordinary production, 





For this it is suflicient to fasten the flat-footed rail to an iron plate, | 


10 inches wide, and thick enough not to bend under the foot of the 
rail. ; : : 

This principle admitted, it remains only to find some convenient 
means of fastening affording the necessary solidity and facilities for 
the easy replacement of any part of the line. The project which I 
now present is an attempt in that direction, — : . 

The connection of the rail with the bearing: plate is obtained on 
the inner side of the rail, by a clasp of iron rivetted to the plate, 
and on the outer side bya key driven into another clasp, also 
rivetted upon the plate, and resisting the outward pressure Linst 
the rail. The key is secured against coming out under the disturbances 
to which the line is exposed. ; ; 

The joints of the rails are made at the m'ddle of the bea 7 
plates, and within a pair of the clasps referred to, the length of each 
of which is from 8 to 10 inches. On the outside a separate key for each 
end of each rail appears to give a more certain and permanent fast- 
ening. This mode of connection excludes all possibility of derang 
ment, and attaius the same result as with wooden keys, but in a 
more absolute manner, since any Joosening is impossible. 

At every 10 feet, that is to say at each joint (which alternate with 
each other), a wooden cross-tie is placed to maintain the gauge of 
the line and the proper inclination of the rails, The use of iron for 
this purpose hae be less simple and more costly also at the present 
prices respectively of these materials. The bearing lates are fast- 
ened at {heir middle and their ends to the cross-ties, but the length 
of the former is less than that of the rails by 14 inches, in order that 
they may be free of all interference with each other on curves, and 
also to attach directly, by two cramps, the middle of each rail to the 
cross-tie. ‘To compensate for the possible insufliciency of the lateral 
resistance of the ballast, pieces of plate-iron forming stops Carre ts de 
ripage) are rivetted under the sleepers to assure the lateral stability 
of the way. 

The cost of this system is, for a length of 19 ft. 8 in. (6 métres), 
and where rails of the same weight as those employed with sleepers 
are adopted, viz.:— 

Tron for two bearing Plates, 10 in. wide and 44, in, thick. 





























Ibs. 
Two bearing plates 19 ft. 64 in a ae ae ae ee 
32 in, of same iron for arreis mrge <3: os. oh cee See 
4 ft. of plate iron for eight intermediate and two joint 
clasps for inside rails 6. 6. ewe eee we OO 
WZouter clasps .. .. oo ce oe 08 08 oe ce co 2 
12 cast iron keys ne 6. a hme OO 26. 8 ee oe Oe 
28 vivets Jin. diameter...) «2 ee ee we ee we 10 
Snailsand deramps .. 0 «. ee ee ee ee ee eee BD 





Wood for two Cross-ties. 
Two ties, each 7 ft. G in, by 10 in, by 5 in. 


Thus making the total cost :— 

602 Ibs, iron, at £12 3s, 6d, per ton is ee we eee 

WOE 6k ee Ge we se is ee ke et oe oe ES EG 

Fastening .. «2 6 oc cf of o¢ ef ef of O94 9D 

£3 7 8 

being per yard forward 10s, dd. This cost is sensibly the same as 
that of permanent way upon the usual system of cross-sleepers, 
chairs, and wooden keys, and there is reason to believe that the 
plan under notice would aflord the most satisfactory results. 

In eff ct the rail, being of the same weight, has the same trans- 
verse resistance, and distributes the weight of a wheel over 20 inches 
at least on each side of the point of application. As the Lottom 
plate gives the rail a bearing of 10 inches in width, a driving wheel 
would be supported by a surface of 27 square feet, which would give 
an average pressure of 28 Ib. per square inch, for a weight of 
5 tons. At the ends of the sleepers, and especially of those of the 
rails, the lateral resistance is considerably diminished ; but at those 
points the sleeper concentrates the resistance due to its bearing sur- 
face on the ballast, and thus preserves the strength and integrity of 
the way. The average pressure of 28 Ib. per square inch brings a 
strain of 56 Ib. throughout each y; inch of the thickness of the 
bearing plate, with a flange of but 3} inches on the foot of the rail, 
—the thickness of the bottom plate has been accordingly fixed at 
that amount which appears sufficient for an experiment. 

The objection might be made that, if the keys cannot move, they 
will become rusty, and, in consequence, become tixed ‘o the rail and 
to the bottom plate whereby some inconvenience might be caused * 
To avoid that objection, the keys are of cast and not of wrought 
iron, and should be soaked in oil to protect them from oxidation— 
the results obtained in mines by means of such protection leaving 





; rail in the form of an inve 


the clasp around the flanges of the rail becomes, by rivetting only, 
a part of the bearing-plate beneath of y; in. thick resting on the 
ballast, and which cannot be expected to be obtained with two rivets 
only, the whole presents a resistance very much less than that of the 
rail, the ends of which will thus sink on the passage of trains, and 
suffer all the results which attend that movement. To reckon upon 
the ballast to resist this, as is anticipated by M. Barroux, is a gra- 
tuitous hypothesis having no foundation. 

The Barlow system, of which the integrity is infinitely greater 
than that of the plan now under examination, has—notwithstanding 
its saddle, of which the moment of inertia ditfers but little from that 
of the rail, and notwithstanding gts connection by eight rivets—a 
certain weakness at the joint, a weakness which discloses itself by a 
greater alteration of the form of the rails near the ends than else- 
where. 

We may thus conclude that the system of M. Barroux cannot 

dispense with fishing, and, therefore, that the first cost, already 
equal to that of a line of double-headed rails, should be increased by 
the price of fish jointing—equal to 1s. 3d. per yard. The number of 
cross-ties for binding together the two lines of rails is insufficient, 
at least on curves under 35 chains to 40 chains radius. In 
the Barlow system the tie-bars, placed as in M. Barroux’s, at inter- 
vals of 10 ft., preserve the gauge, and when the length of the rail is 
22 ft., three tie-bars are employed. But here the rail is buried in 
the ballast instead of resting simply upon it. 
To resist the general displacement of the way, in relation to the axis 
of the earthwork, there are but two sleepers in every 20 ft., besides 
four angle-irons, presenting a surface of but 48 square inches, which 
is hardly equivalent to the resistance to displacement of a single 
additional sleeper. ‘Thus the resistance to lateral displacement is 
hardly one-half that of the ordinary system of double-headed rails, 
and the same only as that of the Barlow system. 

It is true that the angle-irons might be made continuous, but then 
the cost is sensibly increased, and it would then be preferable to 
abandon the system and to have recourse to one of those designed by 
W. Bridges Adams, and which has given satisfactory results. 

The insufliciency of the bearing surface is evident. The flat 
bearing plate, tixed to the rail, cannot prevent the displacement of 
the ballast; all inventors have recognised that difliculty. Some, as 
Hamilton, whose system, excepting in the fastening of the rail to 
the bearing-plate, is similar to that of M. Barroux’s, have given a 
concave surface to the bearing-plate; others, as M. Barberot, have 
applied a vertical plate, in the form of a keel, under the whole length 
of the rail; others employ bell-shaped bearings ; Barlow made his 
i ted Y; and nevertheless, in the case of 




















| the Barlow rail, it is difficult to maintain the ballast in a state of 


uniform bearing under the whole length, and this is indeed the 
greatest difficulty in that system; this diticulty is, in fact, inherent 


| in all systems of permanent way with continuous supports, and its 


influence is such that the flat-bottomed rail, originally laid upon 


| stringers, has been everywhere relaid on cross-sleepers. 


rolling wrought iron chairs. 


no doubt of its efliciency. Indeed, if it be kept in mind that the | 


kevs have only to resist a compressive action, there is nothing to 


prevent the use of a few zine keys to obtain a galvanic action upon | 


the rail, and especially upon the bearing plate, if experience should 
prove the necessity of resorting to such a means of preservation 
from rusting. 

In conclusion, the whole system promises the following 
advantages :— , 

Complete homoge niety of the way, and equality of resistance 
along all points of the rolling surface. : 

A diminution of the quantity of wood employed to but one-fifth 
that usually necessary, and the possibility of dispensing entirely 
with that material if judged requisite. 

Infinitely greater durability in the supports of the way, and, in 
consequence, an important reduction in the charges for maintenance 
and renewal 

All these considerations justify the conclusion that an experiment 
would certainly be advantageous under present circumstances. 


M. le Président, at the request of M. Barroux, read a letter 
addressed to that gentleman by M. Couche, ingénieur des mines, 
whose experience in these matters is so well known. This letter, 
after having stated two objections to the system proposed by M. 
Barroux, expressed the desire that an experimental application of it 
should be made, at the same time alluding to various trials made by 
the English engineers with arrangements more or less analogous in 
their principles. 

M. Richoux thought it necessary to insist on the objections raised 
by M. Couche, and he added the following observations :— 

“It would have been well had M. Barroux availed himself, in his 
new system, of some of the observations which he had himself made 
at one of our previous meetings, for his project retains three serious 
objections :— 

Ist. ‘The weakness of the joint fastening; 

2nd. The lateral deformation ; 

3rd. Insufficiency of bearing surface. 

Let us examine these three causes of the disturbance of the way. 

The weakness of the joint fastening is evident, for, admitting that 





* With us, in England, there would certainly be no apprehension on 
that score.— Eb, 


In concluding, M. Barroux proposed to obviate the imperfections 
attaching to the Barlow system, imperfections which have been 
certainly exaggerated. We need not attribute to the system itself 
the rapid deterioration of the rail—a deterioration due principally 
to the composition of the pile, and to the lateral sliding of the 
slabs when being rolled—a sliding which renders sound welding 
very difticult, and which may perhaps be avoided by rolling the rai! 
flat, and afterwards turning down the wings, as is now done in 

The cost of materials (per metre) of the Barlow system is 39 fr., 
the rails being taken at 3.0 fr. per 1,000 kilogrammes (£12 3s. 6d. 
per ton). The cost for M. Barroux’s system is equal to that of the 
double-headed rail as commonly laid, being 37 fr. per metre; an 
amount which must be increased by 1 fr. 65 ¢. per metre for fishing, 
and by at least 2 fr. for extending the angle irons placed under the 
bearing plate, being in all 3 fr. 65 ¢., whereby the total cost is 
5 fr. Go c. per metre more than that of the Barlow system, which 
gives at least as good results. 

If this system (Barroux’s) be compared with various others in 
which wood is dispensed with, unfavourable conclusions will also be 
arrived at; for the diflerence in first cost is hardly altered, whilst it 
is open to equally grave objections in its wear and tear in the rails 
and sleepers. 

M. G. Tardieu concurred in the observations made by M. Richoux. 








Tue PextnsuLAn AND OrteNTAl, Company's Fierr.—The fol- 
lowing is a statement of the tonnage and power of the Company's 
vessels at the date of the last report: — 

Tons. H.P. 
NS 65 ck ice, ek ee a ks: eae ke ee, 
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PEE os «6 oe G6 Ba <6 oe * oe 


ss. <6 << de be <e Oe 06 we 
Rentinek (paddle) .- «c co «2 ce ee ee 
ee 











Se ee ee ee eee “a ee 
Bipem GpeRite).« oc co ce 06 06 o8 co ce 
Cippentel (GREENS)... «cs 06 00 0 08 ve - we 
China (@crew) .. oc ce ct 0s be 00 oe oe ° 
Orivan (ecreW) =o. we ce ce ce ce te +. 1,646 .. 
dJeddo(sorew) «2 .s se oe 8 co of ce ce 1,682 0 
BOTR(ORTOW) 4c os ce te te oe ve oc Ee 
Behar (screw) ma wal an ee «0 6 ee oe 
Emeu (screw) ~- 26 oe. oe Ye <2 we eo 1638 wo 
ne a ae a 
Salsette (screw) oe 68 6e 68 ce os ee oe 
Pottinger (paddle)... .. ce co ce co co oe ° 
Northam (screw) «oe we 6+ ee oe 
(Ottawa (screw) > os “as Se ce oe co 08 ee 
Ganges (paddle co es ce 6p ee te ee oe 
Singapore (paddle)... se ss ee se ee oe oe ee 
Bombay (ecreW) .0 0s 2 co 00 oo 0 oo ° 
Madras (screw) oo 00 08 0e 26 08 ce of . 
Pekin (paddle) .. «2 «+ os oF ce es ee 
Sultan (screw) see, Oe ee | . 
Norna (screw)... +e oe ee oe wee es . 
Malabar (screw) .. 2. ss 06 «8 os se oe ee 
Valetta (paddle) .. .. -- oe e+ oF os +“ os 
Cadig (ecTeW) .. oc ce oe ce ce 08 oo ce ‘ 
Aden (screw) <> 66 Be. Se ee 9e o8 ee ee 
Nepaul (serew) ox 66 Oe OF ee 6s we oe ee 
Tagus (paddle) .. .. +s «+ «2 ss oo ee 
Azof (screw) .. 20 «+ ce 08 se 06 os of ee 
Chusan (screw) .. 22 «2 e8 of ce of os 
Formosa (screw) .. «2 +s 8 «8 oF oF of ee 
Manilla(ecrew) .. «2 se 2 os ce oe oe oe 
Alhambra (screw) .. .. oc o2 «+ «8 co oe oe 
Granada (screw) .- oo ++ oe ee oe oe - oe 
ee ee) ee ee 
Majah (screw) .. oe «+ ce ce se oe ee ee 
Canton (paddle) .. .. «+ 2 co «+ os os 
Union (ecrew) 3 .. «oe 0+ 08 08 oe os ss “s 
Sur Jamesetjee Jejeebhoy (paddie) ..  .. we ee 
Mazagon (paddle, =... + ee ee ee we ee 
Chartered Vessel— 
Panther (paddle) .. «6 «2 s+ os oe oe ee 701 .. 320 
Ships Building and under Alteration 
Delta (paddle) .. . oe ce se oo os -- 1,935 .. 400 
Massilia (paddle) .. .. .. ee «+ oe of « 1,919 .. 400 
Euxine (paddle) .. «2 ss s+ ee «+ os ~~ tae we & 
Vectis (paddie).. .. «2 «se se oF oe oF of 735 4. «6260 
Transport, Store, and Coal Ships - 
Precursor .. oo «os 2 s+ ef ef «- - 1,817 - 
DT nc kc ae. eee Ae ke ce es SD ce om 
Santa Anna .. 2. oe ce ce ee te oe « eo. = 
Hadd@ingtom 1. so os ee ce ve ce ce oo 3400 1. = 
Zenobin.. oc «se ce 28 ce 26 co@re - 90.0 — 
APIRGRO 2 cc ce 00 08.100 se ce be. ce 90. — 
Clara Symes... se ee ee ee ee ee oe ee 90. = 
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THE GREAT EASTERN. 
(From the Times.) 


Severna weeks have elapsed since we recorded the arrangements 
which had been entered into for completing this noble vessel for sea. 
In this interval much of the work which was then being contracted 
for has been done, and such great and important progress has been 
made with the most difficult portions of her equipment, that not the 
least doubt is now felt of the vessel not only being finished in time, 
but being well at sea before the end of September. Saving this 





| much is giving the highest praise to the energy and skill with which 








the directors of the new company have exerted themselves, and it 
augurs well for the general success of their future plans that the first 
and most difficult undertaking of all will be accomplished within the 
appointed time. Searcely two months ago and the great ship was as 
desolate as a wreck, and with apparently as little chance of ever 
going to sea. Now the funnels are up; three masts are in and 
rigged; the paddle-boxes are in; the engines nearly finished; 
bulwarks and decks complete; and a whole army of workmen are 
busily engaged getting forward her internal tttings. Such an 
amount of progress, when judged by other ships, may appear to be 
no great matter, but when we reflect a moment on the details, and 
find that the deck alone requires eighteen miles of 5 in. planking to 
cover it, that the paddle-boxes are of rolled iron, that each contains 
24,' 00 cubie feet, and is equal in size to a vessel of 600 tons, we 
begin to see that in point of labour some really astounding progress 
has already been made. 

When tenders for finishing the vessel were first called for, in 
March last, the directors were dissatistied with all, and therefore 
concluded an agreement with Mr. Scott Russell on the 4th of April, 





g 
leaving it to that gentleman to finish the ship upon his own plans, 








and to fit her in every respect for sea as a first-class vessel. The 
contract was for £125,000, to be completed on the 4th of September, 
with a premium of £1,000 a week for earlier completion, and a 
penalty of £10,000 a week for each complete seven days beyond the 
allotted time. ‘This agreement includes the masts, sails, rigging, 
blocks, boats, cables, engines, boilers, ironwork and woodwork, with 
suitable accommodation for 5) first-class and 400 second-class 
passengers. Of course a contract so extensive is not all performed 
by Mr Russell himself, but distributed in various branches among 
different firms which he has been in the habit of employing for his 
other ships. ‘Thus, Messrs. Ferguson, the celebrated mast-makers, 
supply the masts and all the spars; Messrs. Westhorpe take the 
rigging, Messrs. Hall the sails, and Messrs. Crace the decorations; 
Brown, Lennox, and Co. make the chain cables, Messrs. Wood 
supply Trotman’s anchors, and Messrs. Woolfe and Forrest the 
boats. Watt and Co. finish the screw engines, and Mr. Russell the 
paddle engines and all the remaining iron and woodwork. Some ot 
these subdivisions include work cuough to be really considered as 
extensive contracts. Thus the rigving will roquire #00 blocks, and 
no less than 70 tons of hemp rope, with 30 tons of mixed wire and 
hemp for the standing rigging. Her sails wili consume nearly 
12,000 square yards of canvass; she is to have twenty boats titted 
with masts and sails complete, exclusive of the two small screw 
steamers, each of which is to be 100 ft. long by 16 ft. wide, of 
130 tons measurement, and 40-horse power. She is to carry up- 
wards of a thousand fathoms of chain cables, all of the most massive 
description. Her anchors are sixteen in number, ranging from 
1 ton to 7 tons (the largest) Had she been fitted with the 
Admiralty anchor, and had the old rule been followed of requiring a 
certain weight of anchor according to the vessel's tonnage, her 
largest anchors must have been 25 tons each. By using ‘Trotman’s 
anchors, however, the same holding power is obtained with an 
anchor of 7 tons. There is no doubt whatever but that none but 
Trotman’s anchors could have held her immoveable at her present 
moorings during the dreadful gales of last winter. The chain cables 
have frequently parted under the tremendous strain, but the 
anchors have never drawn a single inch. 
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On coming into possession of the vessel, the new company thought 
that in case of war the Great Eastern might prove an invaluable 
auxiliary to the Government, if not for carrying guns, yet still more 
effectively in running down the largest of the enemy’s ships, which 
the immense speed of the vessel would enable her to overtake with 
perfect ease. For this purpose, therefore, it was decided to strengthen 
still more her sharp powerful bows by laying down three complete 
iron decks forward, extending from the bows backward for 120 ft. 
These decks are entirely completed They cover 8,U0U square feet, 
and atiord stowage for 1,400 tong of cargo space. ‘They will not, 
however, be used for this purpose, but for accommodating the crew 
of 300 or 400 men. With this large increase of strength forward, 
the Great astern, steaming full power, could cut in two the largest 
wooden line-of-battle ship that ever floated. Of the other parts of 
the ironwork which were contracted for, at least three-quarters are 
already finished. The woodwork is getting on with almost equal 
rapidity, All these nttings are made on shore by means of powerful 
machinery, and come on board ready to be at once tixed in their 
places. When we say that the deliveries of these prepared materials 
prior to the Ist of June included 42,0v0 ft. of beadings, 44,000 ft. of 
mouldings, 40,000 ft. of prepared planking, 15,v0v ft. of matched 
battens—which, if laid on end, would extend nearly thirty miles—our 
readers will have a fair idea of the work now going on. “ Everything 
connected with the vessel is on a gigantic scale. Thus, it requires 
more than 6 tons of paint to give one coat to the interior ironwork, 
and nearly 8 tons to give one coat to the outside from the water-line 
to the bulwarks. When completely rigged she will have six masts— 
one forestaysail mast of wood, three mainmasts (square-rigged) of 
iron, one mizenmast of wood, and one jiggermast (the last) 
also of wood. ‘The three wooden masts are already placed, 
and almost entirely rigged; the iron ones will be so shortly. 
The last mast is a single tree (Canada pine) about 130 ft. 
high, and proportionately thick. A finer mast never left 
Mr. Ferguson's yard, though he enjoys the reputation of making the 
best and strongest masts in the world. ‘The toremast is a built ast, 
as is also the mizen, but all the topmasts, yards, and gaits, are single 
sticks, of immense length and width, straight as arrows, and tree 
from knots or sap. The cabins, as far as they have been vet ntted, 
are amply spacious when compared with the accommodation offered 
by other vessels. The berths ure very ingeniously made to fold flat 
against the wail during the day, and so give much increase of room 
for any who may choose to use their cabins as sitting-rooms. Both 
paddle and screw engines are almost completely tinished, and the 
former have already veen turned by hand, and will be turned by 
steam, by way of trial, in the course of a fortnight or so. It is 
quite impossible, by mere description, to give any adequate notion of 
the colossal proportions of both these sets of engines. ‘The paddle 
engines consist of four oscillating cylinders, of «4 in. diameter and 
14 tt. stroke; each pair of cylinders, with its crank, condenser, and 
air-pump, forms in itself a complete and separate engine, capable of 
easy disconnection from the other three, so that the whole is a com- 
bination of four engines. <A friction clutch connecting the two cranks 
is the means by which the engines can be connected or disconnected. 
All the sets of engines, both screw, paddle, and auxiliary, are pro- 
vided with governors, expansion, and throttle valves. The paddle 
engines will work up to an indicated power of 3,000 horses of 
33,000 Ib., when working eleven strokes per minute with steam in 
the boiler at 15 1b., the expansion valve cutting off at one-third of 
the stroke. All the parts, however, are so constructed that they 
will work smoothly either at eight strokes per minute, at 25 lb. 
without expansion (beyond what is unavoidably elected in the slides), 
or at 16 strokes a minute with the expansion valve cutting off at one- 
quarter of the stroke. Under the latter cireumstances the paddle 
engines alone would give an indicated power of 5,000 horses. ‘The 
boilers are immensely strong, and have been tested to double the 
pressure they are required to bear. Their weight, including donkey 
engine, pumps, funnels, &c., is 210 tons, and they are capable of 
containing 1.6 tons of water. Each set has about 8,0UU square feet of 
tube surface, exclusive of flue or furnace, and about 400 square feet 
of tire-bar surface. Each is equal to supply freely with moderate 
firing steam for an indicator of 1,800-horse power when working 
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with 15 1b. ; but with full firing can supply freely for an indicator 
of 2,500-horse power. The fireplaces and ash-pits are fitted so as to 
be well adapted for the use of anthracite coal. 7 
The screw engines are constructed on the same improved prin- 
ciples. They have four cylinders of 84 in. diameter and 4 ft. stroke. 
The cylinders are capable of being worked together or separately. 
When working 45 strokes a minute, with steam on at lo Ib. and 
cutting off at one-third of the stroke, these engines give an indicated 
power of 4,400 horses, but at 55 strokes a minute, steam on at 25 Ib., 
and cutting off at one-quarter of the stroke, the power will reach to 
6,500 horses. Thus the united efforts of both screw and paddle 
engines will drive the immense vessel through the water with a 
power of no less than 12,00 horses. What fleet could stand in the 
way of such a mass, weighing some 30,000 tons, and driven through 
the water by 1”,0.0-horse power at the rate of twenty-two or twenty- 
three miles an hour? The screw engine boilers are in three distinct 
sets. Their weight is 362 tons, and their capacity for water 270 
tons. The probable consumption of coal when both engines are at 
full work will average 250 tons per day. The cellular compartments 
at the bottom of the ship will be used for pumping water into in- 
stead of ballast, and as the webs subdividing these are made perfectly 
water-tight, any one or any number can be filled at pleasure. 
The trial trip’ will probably take place about the end of 
next September. No destination for this run has yet been 
fixed, but we would advise the directors, if they wish to 
maintain the great reputation the ship has already achieved 
with the public, not to let this matter be overlooked. A mere ex- 
perimental cruise and a trial of her ditlerent rates of speed will not 
give the public such implicit confidence in the unrivalled capacity of 
the ship as if she ran between two given points—say, from Portland 
to Gibraltar and back. On such a trip there could be no mistake 
whatever as to her rate of speed, which we firmly believe will sur- 
pass even the most sanguine expectations that have yet been formed. 
The objections which have been urged against this noble vessel are 
wosteday of the same sort as those which have been advanced against 
improvements of every kind—against railways, steam machinery, 
iron ships, and large ships. What would not have been said twenty 
years ago against building such vessels as the Himalaya or the 
-ersia—what, in fact, was not predicted against them when they 
were built? The Great Eastern is to be the Himalaya of her class, 
and the results which will be attained by her speed we believe will 
revolutionise our whole mercantile marine. Both as a commercial 
speculation and an engineering triumph her success is now un- 
doubted, and under the energetic management of the new company 
her voyages are likely to be as lucrative as they will be rapid. The 
day is not far distant when the Great Eastern will only be one of a 
class of steamers, and Mr. Brunel, to whom alone the great ship is 
due, will see in such fruits the highest reward which even his great 
skill and enterprise can achieve. 





BRIDGE OVER THE NILE AT KAFFRE AZZAYAT. 


Tuts beautiful wrought-iron structure was opened to the public on 
the 25th of last month by his Highness the Pacha of Egypt, in the 
presence of a most brilliant suite; everything was done to add in- 
terest to the ceremony, his Highness, with his usual liberality, giving 
promotion to the native officers, and an extra month’s pay to all the 
nglish workmen employed in the erection. : 

his bridge, which carries the Alexandria and Suez Railway, is 
1,140 ft. long, exclusive of the abutments, and has eleven openings, 
nine of 114 ft. span, and two of 80 ft. each, the superstructure of 
the latter being made to revolve upon a centre pier, so as to form 
a double swing-bridge for the convenience of the navigation, The 
platform is 40 ft. wide, and is carried by two plate-iron tubular 
girders, situated at such distance apart as to divide the platform 
into three separate roadways, the centre one carrying the rails, 
while the two outer serve for the passage of troops, camels, &c. 
The whole structure is built on cast-iron columns or cylinders, 10 ft. 
in diameter, tlled with concrete, which were sunk to an average 
depth of 60 ft. below the bed of the river, and 85 ft. below high 
Nile, by Hughes’ process, the pressure in the cylinders varying from 
20 1b. to 351b. per square inch, according to the height of the water, 
and depth below the bed of the river. There are in all wy 
eight of these cylinders, two in each pier, with the exception of the 
centre one of the swing bridge, in which there are six. All of these 
were sunk between the 30th August, 1857, and the 5th August, 1858 ; 
thus, in less than twelve menths, no less than 1,500 ft. of cylinder 
were sunk below the bed of the river ; and so perfectly under control 
was the pneumatic apparatus that the cylinders, although each loaded 
with 300 tons of ballast, were sunk to within half an inch of their 
exact place. 

The whole work bas been completed within seventeen months, 
and too much praise cannot be accorded to the most able manage- 
ment of Mr. M‘Laren and his staff. 

The bridge was designed by Mr. Robert Stephenson, and con- 
structed by Mr. Edward Price, of London. 


Tue Suez Canaut.—The Egyptian Minister for Foreign Affairs 
has addressed a circular to all the Consuls-General, recapitulating 
that it was expressly stipulated by the Egyptian Government that 
the cutting of the canal should not be commenced without the 
authorisation of the Porte, and announcing that although the 
Viceroy has manifested great interest in the enterprise, he has 
resolved not to tolerate its progress under any pretext until that 
authorisation shall have been obtained. The works actually going 
forward are considered to be in violation of this understanding, and 
the foreign consuls are therefore requested respectively to warn 
such of their countrymen as may be engaged upon them to desist 
forthwith, and not to force the Egyptian Government to resort to 
direct measures of interference. 

Ratstnc SunKEN VessELs.—An interesting and curious experi- 
ment was performed in the river near Blackwall, on Saturday, for 
the purpose of illustrating practically the use and power of the 
floating derrick in raising sunken vessels. A full description of the 
peculiar construction of the derrick and the important uses to which it 
can be applied appeared in the ENGrneeER when the large iron derrick 
with which the present experimemt was tried was launched last 
year. In the trial of Saturday it was intended to raise a vessel 
sunk for the purpose, but as there were difficulties in the way of 
sinking a vessel in that part of the river, the experiment was tried 
in a different manner, and one which showed, even to a greater 
degree, the immense power which can be exerted by this floating 
steam crane, A large Norwegian vessel of 300 tons, named 
the Forneingen, and weighing about 273 tons, was moored along- 
side the derrick. Three chains were rapidly passed under the 
bottom and connected with the lifts of the derrick. When all was 
secure the machinery was set in motion and the vessel rapidly 
and steadily lifted from the water at the rate of about a foot per 
minute. In order to prevent the great weight of the suspended 
vessel giving the derrick a tilt to one side, the same machinery 
which was employed to lift worked a number of pumps which filled 
the watertight compartments on the order side of the derrick, and so 
kept her completely balanced. When the Forneingen had been 
raised to a height of some 20 ft., a small steamer of sixty tons was 
fastened! beneath her, and both vessels were raised high into the air, 
presenting a most singular appearance. There was scarcely any 
oscillation as the two vessels hung, and the weight of both, with the 
counterbalancing weight of water pumped into the derrick on the 
other side, only brought her down about 13 in. lower in the water. 
The derrick, of course, is provided with steam-power, which enables 
her to move with any vessel she has raised at the rate of three 
or four miles an hour. For obvious reasons, however, she was not 
set in motion on Saturday, as more than sufficient had been done to 
show the value of the machine, and the ease and certainty with 
which it works. This iron derrick is equal to raising a weight of 
1,000 tons from the water, but on Saturday only six of her ten steam 

urchases were used at all. Derricks have long used in the 


Jnited States with immense protit to their owners, and their intro- 
dy to be equally successful 


duction to this country is lik 





TELEGRAPH ENGINEERING. 

A WELL-KNowN telegraph engineer has addressed a letter to the 
Times, protesting against the manner in which important submarine 
telegraph undertakings are being entrusted to unprofessional 
management, to the serious loss of the shareholders, and the great 
discouragement of electrical science. We deem his communication 
of sufficient importance, notwithstanding its length, to transfer it 
entire to our own columns :— 


“ Sir,—Now that the Atlantic Telegraph Company is again about 
to be started, I take the liberty of calling your attention to the past 
history, and what _ to me the mismanagement of the principal 
submarine telegraph companies. Any comment from you on the 
subject will open the eyes of shareholders, and induce them in 
— to insist on a more legitimate system than has hitherto been 
adopted. 

“Tt is difficult to name any description of joint-stock company 
more dependent for commercial success on professional skill than a 
submarine telegraph company. 

“If the cable is laid down by the company the whole capital is 
literally dependent on the skill and experience of the engineer 
whom they employ. If it is laid by contract, then the ultimate 
success of the company depends on the engineer, for on him depend, 
besides the selection of the route and cable, that minute specitication 
and keen supervision which alone can insure that the contractor 
will carry out a work which will be durable, while on the engineer 
depends also the adoption of the necessary steps for easy main- 
tenance and quick repair when the line is interrupted, since up to 
the present time no contractor has guaranteed a line for more than 
a week, and the maintenance therefore falls almost immediately 
after the laying on the company. 

“ Lastly, the price of the work depends greatly on the publicity 
with which the engineer may offer it to competition. 

* Yet there is, perhaps, no instance on record where engineering 
skill and experience have been so entirely ignored, or rather care- 
fully avoided, as in the case of the principal submarine telegraph 
companies. 

“Take the case of the Mediterranean Company. One of the 
directors (the concessionaire) takes it upon himself to manage the 
whole engineering, though not an engineer. 

“ The tirst section from Spezzia to Corsica was, it is true, success- 
fully laid by the assistance of a competent engineer (Mr. Thomson). 
But the director then took it upon himself to try his own hand at 
laying down the cable from the island of Sardinia to Algeria. He 
took no engineer even to assist him, and, after two starts (in 1855), 
when he never got further than about thirty miles from land he 
failed, and brought back eighty miles of cable. It has since been 
stated that the second of these starts must positively have been 
made with less cable on board than the actual distance to the 
opposite coast. 

* Not content with this lesson, the shareholders allow the same 
gentleman to throw aside the eighty miles of cable, and have another 
longer and lighter cable manufactured. With this, again, two fresh 
starts are made (in 1856) with equal want of success, the only 
difference being that this time no cable is brought back. 

“No effort was made to recover all this property until 1858, when 
the whole of the nrst cable and a large portion of the second were 
recovered by competent contractors. 

“Lastly, the company, collecting the remains of their capital, let 
the laying of a third cable by contract, which was successfully per- 
formed in 1857 But, as no engineer was employed to specify the 
work, the cable was designed with such a thin covering of gutta- 
percha as to render i py insulation almost impossible, while the 
contract only specitied that it should work for a week—a condition 
which it certainly fulfilled, although its insulation appears to be so 
doubtful as to otler grounds for the complicated dispute and litigation 
which have been going on between the contractors and the directors 
who made the contract. 

“Next we have the Atlantic Company. Here the provisional 
directors allow the four ‘projectors’ not only to fix for themselves 
most favourable terms (terms bought off afterwards at an expense of 
£75,000, or one-fifth of the capital), but to allow one of them to 
stipulate that he should be the engineer, and another the electrician. 

‘The engineer is said to have had no previous practical experience 
in submarine telegraphs, and the electrician was, by profession, a 
surgeon, Yet the whole capital of the company was intrusted to 
these gentlemen without even consulting the shareholders. The fate 
of the enterprise, the reckless way in which the insulation of the 
cable was treated, the mechanical blunders, &c., are well known to 
the public. 

“TI would willingly make every allowance for failure on a work of 
such magnitude as the Atlantic, but I contend that, after we had 
had seven years’ knowledge of submarine tel graphs, during which 
time many regularly educated engineers had taken up these works 
as a branch of their — there was no excuse for confiding 
them to inexperienced hands. 

“ What is the consequence of thus actually allowing gentlemen to 
appoint themselves to the highest offices of the company, and play 
at engineering at the shareholders’ expense? Independent of the 
general check which the failures impose on the advancement of the 
whole telegraph system, it has the following etlect :—Shareholders, 
fearing with such examples of ruin before their eyes to take the 
slightest risk, rush to the other extreme, and deliver their whole 
capital, without any precaution. into the hands of a contractor. 

“The same disregard as to the necessity of an engineer to carry 
out the work by contract exists as when the work is executed »y 
the company. The same determination to dist with a responsit 
and competent officer who might interfere with the arrangements 
which are made between the directors and the contractor. 

“Either the company barter away the appointment of engineer in 
part payment for a concession (Red Sea Company), or the superin- 
tendent of one of their stations is nominated engineer (Mediterranean 
Extension Company), or no engineer is appointed until the cable is 
laid and paid for (Channel Islands Telegraph Company). In no 
case do they appoint competent and experienced engineers. The 
whole thing is settled between one or more directors and the con- 
tractor without any competition. The contract is, in fact, given 
away, and I leave you to judge whether, in dealing between shrewd 
contractors and a board of directors, the contractor is not the most 
likely to have the best of the bargain. 

“Now, although the company, at an immense expense, thus get 
rid of the first risk of laying,—a risk which is greatly overrated,— 
the contractors take good care that the contract shall only specify 
that the cable shall work for a week, while the perfection of the in- 
sulation is not mentioned. Thus, at the end of a week, the whole 
risk of maintenance (which is perhaps underrated) falls on the com- 
pany, who make no preparation, either pecuniary or mechanical, 
for its repair when broken, while any steps, either in the design of 
the cable, its route, &c., which might facilitate maintenance, are 
utterly neglected during construction, as they have no officer to 
look after their interest in these matters. All is left to the con- 
tractor, who has no particular interest in the maintenance, provided 
the cable will but last until paid for. 

“ The insulation may then decline gradually, as in the case of the 
Atlantic, or a fault may suddenly occur by mechanical injury, as in 
the Malta line. The news of this falls like a thunderbolt on share- 
holders, who imagine that all risks ended with the laying of the 
cable, while the directors are utterly unprepared by funds, ma- 
chinery, or competent officers, or any other precaution, for the quick 
repair of the line. 

“Lastly, I would call attention to the folly of getting up a com- 
pany with too small an amount of capital for the proper construc- 
tion of a line that will be durable and efficient for the traffic. Nor 
should any important line have less than two cables, so that one 
may be repaired or renewed while the other carries on the traflic. 

“ Contractors are always willing to contract to lay down a cable 
that shall work for a von | between any two points for almost any 








sum, however small, provided they design it themselves and have no 
competition. Capi alists and speculators are, therefore, tempted to 
subscribe a small amount for a telegraph, when a larger cannot be 
easily procured, and the contractor obtaining the contract under the 
system I have pointed out—viz., no supervision or competition— 
make large protits by starving the design of the work. Works are 
constructed which fulfil the contract, but which shareholders after- 
wards find are neither efficient for uninterrupted communication nor 
easy to maintain, while they also discover that they have paid the 
highest price for what they actually do possess. 

“As long as submarine telegraphs are thus managed is it strange 
that shares should be at 50 per cent. discount. 

“‘ While companies are got up by large contractors, whose interest 
carries everything before them, and who deal with the whole matter 
exactly as they please, without supervision or competition; or while 
concessions are paid for by the appointment of engineer, or directors 
play the engineer and cadwntaee the whole engineering, when, in 
fact, companies are got up to sell a concession or a cable, is it likely 
that the shareholders’ money will be properly laid out ? 

“ Let shareholders open their eyes to the fact that there are various 

ualities of cables, the same as of any other work; let them be 
thoroughly convinced that a cable cannot last for ever, and that 
accidents may happen to it the week after it is delivered to the com- 
pany; lastly, let them see that the talent for intrigue which enables 
a gentleman to be a successful applicant for a concession from a 
foreign Government, or a guarantee from our own, does not neces- 
sarily qualify him to look after the shareholders’ inte.est as their 
engineer. Let these companies, in short, be got up in a legitimate 
manner, with a sufficient capital for the construction of a line 
intended to be maintained. Let the work be carefully designed and 
estimated by competent engineers before the capita! is decided on, 
Let it then be properly specitied, and let the contract be opened to 
public competition, and executed under ellective and independent 
supervision, We shall then see submarine telegraph companies 
become more protitable to the shareholder, although, perhaps, less so 
to concessionaires and contractors. “F.C. W.” 








ENGINEERING MATTERS AT THE CAPE.—The works of the railway 
commenced in the western province of the Cape colony are—accord- 
ing to the last advices—now fairly on hand. Mr, Pickering, the 
contractor, had arrived and had sent home to England for 300 
navvies to be brought out, partly at his own cost, and partly from 
the immigration fund. Mr. Andrews, the engineer for the break- 
water, and Mr. Smith, agent for Mr.Pickering, had also arrived out. 
Mr. Pickering intended to proceed with the construction of a line of 
telegraph to Wellington, and the wires &c., were expected out by 
the next mail. The cost of effecting telegraphic communication was 
estimated at £60 per mile. A local paper calls attention to the want 
of agricultural implements in the colony. In the eastern province, 
Mr.Tucker, the new colonial engineer, had arrived, and several public 
works were about to be commenced. 

Raitway Accipents. - During the year 1858 no fewer than 
276 persons were killed and 556 were maimed, on the various rail- 
ways of Great Britain and Ireland, As usual, a large proportion of 
the deaths happened amongst the railway servants or labourers — 
131; while the injuries amongst the number of railway servants or 
labourers are comparatively small—ivl. Of trespassers on the line 
62 were killed, 11 injured. Of passengers 26 were killed, 419 
injured out of 140,000,000 of journeys. Captain Galton’s report 
shows some remarkable distinctions. On 6,860 miles of railway, 
in 849,000,000 journeys, 142 passengers were killed, 2,830 were 
injured; whereas on 1,522 other miles of railway, in 71,000,000 
journeys, no one was killed or injured. A large proportion of the 
accidents appear to have occurred amongst excursion trains, obvi- 
ously from the great excess of weight and of numbers, the compa- 
rative disorder, and the limited machinery for transit and order 
keeping. Collision, produced by various causes, deficiency of 
brakes, inattention or inefliciency of servants, and want of punc- 
tuality are still the grand causes of disaster, 


Rattway Sraristics.—At the end of the year 1858 the number 
of miles of railway open was 9,542, showing an addition of 219 
miles during the half-year. The total ber of 8 con- 
veyed during the half-year was 76,500,000, 30,000,000 of whom were 
passengers by Parliamentary trains. The total receipts from all 
sources of tratlic were £12,25,000 ; the sums derived from the whole 
number of gers ted to £5,782,000, of which 41,958,000 
were derived from 22,000,000 second-class, £1,668,000 from nearly 
10,000,000 first-class, £1,521,000 from the Parliamentary, and 
£519,000 from 13,000,000 third-class passengers. The receipts from 
passengers’ luggage, parcels, carriages, horses, and dogs, amounted 
to£485,916, £221,188 were received for carrying mails, and£3,98~,000 
for carrying 13,000,000 tons of genvral merchandise. For carrying 
24,000,000 tons of coal and other minerals the railways received 
£2,096,000, and £248,737 for conveying live stock. £10,837,000 out 
of the whole £12,000,000 were received in England and Wales; 
£1,358,000 in Scotland, and £629,652 in Ireland. ‘The total number 
of miles open in England and Wales, on the 8ist of December, 
1858, was 7,001, an increase of 228 miles during the whole year; 
in Scotland, 1,353. an increase of 103 miles during the year; and 
in Ireland, 1,188, an increase of 116 miles in the same time. 


Ocean TeLecrarus.—The head and front of all the difficulties 
and failures which have attended submarine telegraphic enterprises, 
so far, appears to us to lie in the very initiatory steps to the forma- 
tion of the companies undertaking them. As in a many other grod 
and desirable things in this country, the public and the shareholders 
are the victims too often of “a job” Joncessionaires go about in 
hot haste to secure privileges and concessions. Contractors are 
ready to guarantee to surmount difficulties and insure risks; when 
probably, after all, the exclusive and peculiar advantages turn out 
to be mythical, the difficulties guaranteed to be not the real ones, 
and the risks insured against not the risks at all. And as to Govern- 
ment aid recommending such adventures to the public, experience 
tells us that it may prove little better than a snare. If we wanta 
case in point to stand as a warning, we need go no further than to 
Newfoundland, the scene of the unfortunate Atlantic Telegraph 
Company's dearly-bought “ preserves.” £75,000, and no less a sum, 
did the shareholders of the company invest in the purchase of what 
has proved to them but a shadow. An announcement has ap 
regarding the project of a new company, the “ british Transatlantic 
Telegraph Company.” It is one thing to hold up to derision the 
praiseworthy and ingenious efforts of men who have tried an expe- 
riment and failed, and another to show your own efforts to have 
resulted in success. Sir C. Bright aes to be singled out by the 
article in question as the individual scapegoat for all the alleged 
shortcomings of the 3 of the Atlantic ap no Now, if 
there is one man more than another who can really show something 
for the sunken capital of the Atlantic Company, it is Sir C. Bright. 
Who was the electrician of the company? Not Sir C. Bright. 
That gentleman was the engineer; as engineer, he did his best to 
submerge the rope, and succeeded; and be can point to its existence 
stretching under the broad ocean highway at this moment as a 
stupendous and plished physical fact. Who can say with 
contidence that the cable, with less hard usage, might not have been 
speaking now? For our own part, at least, we consider that to Sir 
C. Bright is due the honour and credit of having solved the problem 
of the submergence of an ocean cable in its mechanical and phy- 
sical perfectability. Without wishing to prejudge the scheme of 
the British Transatlantic Company, we cannot but see that it has 
grave objections. The Straits of e Isle, we take it, are the very 
home of icebergs. Now, icebergs, however lofty, are twice as deep. 
These are, in the opinion of some of our most experienced naviga- 
tors acquainted with these waters, the great danger of the Atlantic 
Company's cable entering Trinity Bay. But how vastly more 
dangerous must the Island of - ablon be! Wedon't see exactly how 
the projectors dispose of some 500 miles of additional cable which, 
looking at the map, must be ee f to carry out the line beyond 
Blanc Sablon and through the Gulf of St. Lawrence.—Liverpool 
Albi 
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HART’S PATENT ECONOMISING GAS-BURNER. 


WE have never been able to meet with a satisfactory explanation of 
the reason why Londoners generally object to the use of gas in 

rivate houses. There seems to us quite as much prejudice as any 
well-founded reason for the universal preference shown for candles 
and lamps. It has been stated that the London gas is inferior in 
quality to that used in other large towns where it is the custom to 
apply it to all domestic purposes of illumination; and that the sul- 

hurous vapours generated by its combustion tend to destroy the 
er aly gilding, and other articles which adorn the interior of our 
London dwellings. It is said gas will tarnish silver, and burn the 
leather and other bindings of books, &c. Now, if all this were 
true, it is a strange thing that the use of gas should be so universal in 
mercers’ and silversmiths’ shops, where, we would suppose, the 
greatest scope would be afforded for its deleterious influences. That 
the London gas is susceptible of very considerable improvement we 
are perfectly willing to believe ; but we suspect the greatest ob- 
jection to it in dwelling-houses arises from the nature of the 
ordinary gas-burner not being well adapted to its domestic use. 
The flame is rarely so steady, nor the light so soft, as 
that given out by candles and lamps. Any means, then, which 
tend to remove these objectionable qualities will therefore 
be hailed as a boon by all who regard cleanliness, comfort, and 
convenience, to say nothing of the important item of expense, in 
house iliumination. Candles, even with all the recent improvements, 
are but a clumsy substitute for gas. They drop, gutter, and smell 
offensively when extinguished. The same thing may be said of 
lamps, which have the additional disadvantage of requiring a certain 
amount of skill in their manipulation. Candles are, however, an 
established institution, and there is a certain prestige of gentility 
connected with them. There is something vulgar, it would appear, 
in lighting private houses with gas. The sooner this absurd idea is 
got over the better, for go it must sooner or later. One of the best 
aids to this desirable consummation we take to be the very simple 
and efficacious contrivance of Mr. Hart for improving the light and 
economising the gas at present used. A great many attempts have 
been made to regulate the flow of gas to the burner, but the 
majority of these are either complex or ineffective. Mr. Hart's 
invention appears to us to meet all the requirements of the case by 
means at once simple, e‘iciunt, and inexpensive. The arrange- 
ment consists in attaching a small reservoir immediately under 
the burner, having a cotton wad in it which acts as a filter 
and regulator. This wad serves, as it were, to wire-draw the 

as as it issues from the supply-pipe, and effectually restrains the 
irregularities of pressure, which occasion flickering and roaring in 
the tlame. So soft and steady is the tlame thus produced, and so 
complete the combustion of the gas, that even with the diminution 
of the supply, occasioned by the cotton wad, the light is decidedly 
superior to what would be aiforded by the same burner without the 
cotton. The Americans have a burner called the Manhattan, which 
is in extensive use, and is said to effect considerable economy in the 
use of gas. It consists in the use of a reservoir over one burner, 
and having a second issuing from the top of the reservoir, where 
the gas is burned. Mr. Hart has improved on this idea by the 
insertion of the cotton wad, which really seems as if it imparted 
somewhat of its own softness to the light given out. One great 
advantage of these burners is that no alteration is needed in the 
branch pipes already in use. All that is required is to remove the 
old jet. and then screw the new apparatus in its place. 

The saving said to be effected by the use of these patent burners 
of Mr. Hart’s varies from 5 to 35 per cent., according to the pres- 
sure used in the supply-pipe; while the illuminating power, as esti- 
mated by the photometer, is improved, according to circumstances, 
varying from 10 to 150 per cent. by retarding the escape of the 
gas, and allowing it to issue only with a steady and even pressure, 
complete combustion is effected, and no gas is allowed to pass half 
consumed, so as to give rise to those noxious vapours so injurious 
to health. The apparatus has been tested by some of the most 
eminent gas engineers, and highly approved of. 








Supmarine TeLeGrapi TO DenmArk.—The Submarine Tele- 

aph Company are about to submerge a cable from Weybourne, on 
the Norfolk coast, to Tonning, on the shores of Denmark. The 
cable, which will comprise three wires, will be 388 miles in length, 
and will be supplied by Messrs. Glasse, Elliott, and Co. The line is 
expected to be completed in the course of the ensuing month. 


Rar.ways in Sourn AustrauiA.—The railway and electric tele- 
graph are progressing here at a moderate rate. The former has 
already connected Adelaide with the port, a distance of eight miles, 
and also stretches away to Gawler Town, twenty-tive miles into the 
interior, on the road towards the great copper mines at Burra Burra. 
These lines are in the hands of Government, and badly worked. 
Little attention is paid either to punctuality or regularity of working 
in any respect. Your ticket is either asked for two or three times, 
or not asked for at all; and, to my intense amusement, I saw alady 
unprovided with tickets for herself and friend, count out the fare in 
coppers to the guard appointed to receive the tickets, and even send 
him away for the necessary change. The electric telegraph, which 
is to be put into communication with ours at the border, is being 
proceeded with, although, in many respects, not in a very artistic 
manner. The line runs from Goolwa, alongside the road to Ade- 
laide, but it zig-zags over the hills in a manner so incomprehensible, 
that it would greatly shock the well-ordered faculties of your superin- 
tendent. Perhaps a strong conviction of the increased energy of the 
electric current, in the form of forked lightning, has led these 
worthy people into such eccentricities. —Rambles at the Antipodes. 


WaAsuinG iN Mouren Merai.—“ 1 would only repeat this ex- 
periment, which I am not fond of, for your sake,” M. Boutigny said ; 
*T confess that, though Iam morally sure of the result, I always 
feel an emotion which I cannot dispel.” “If that be the case,” I 
replied, “suppose we go? I will believe your word.” “No, no; 
am bound to show you this curious phenomenon. But, by the way, 
the learned doctor added, “let ma see your hands.” He took them 
in his. ‘“ Hang it,” he went on, “they are very dry for ow experi- 
ment.” " “Certainly.” “Then it is dangerous ? ” 









“You think so?” 
“It might be so.” “In that case, we will go,” I said, turning to the 
door, ‘That would be a pity,” my companion replied, ho'ding me 
back: “stay, dip your hands in this bucket of water, dry them 
well, and they will be sufliciently damp.” I must mention that, to 
ensure the success of this marvellous experiment, no other condition 
is requisite than to have the hands slightly damp. I regret I can 
offer no explanations as to the principle of the phenomenon, for this 
would require many a long chapter; hence I will refer my readers 
to M. Boutigny’s work. It will be enough to state that the metal, 
when in a state of fusion, is kept at a distance from the skin by a 
repulsive force, which opposes an insurmountable barrier. I had 
scarce finished wiping my hands when the furnace was opened, and 
& jet of molten metal, about the thickness of my arm, burst forth. 
Sparks flew in every direction, as if it were a firework performance. 
“Wait a few minutes,” M. Boutigny said, “ till the metal is cleansed, 
for it would be dangerous to try our experiment at this moment.” 
Five minutes later the stream of liquid fire left off bubbling and 
emitting scoriw; it became, indeed, so limpid and brilliant, that it 
scorched our eyes at a few yards off. All at once my companion 
walked up to the furnace, and calmly began washing his hands in 
the metal as if it had been lukewarm water. I make no pretence to 
bravery ; I confess at this moment my heart beat as if it would 
burst, and yet, when M. Routigny ended his strange ablutions, I 
walked forward in my turn with a determination that proved a 
certain strength of will. I imitated my professor's movements, I 
literally dabbled in the burning liquid, and, in my joy, inspired by 
this marvellous operation, I took a handful of the metal and threw 
it in the air, and it fell back in a fire-shower on the ground. The 
impression I felt in touching this molten iron can only be compared 
to what I should have experienced in handling liquid velvet, if I 
may express myself so.— Memoirs of Robert-Houdin, 





NOTES AND MEMORANDA. 

Tue feathers of birds contain a proportion of sulphur. 

MELTED snow produces about }th of its bulk of water. 

Tue specitic gravity of lead is not increased by hammering. 

A FALL of ;; of an inch in a mile will produce a current in rivers. 

One ounce of best fine powder should project a 24-Ib. ball 300 
yards. 

A 6Ft. locomotive driving-wheel makes 280 tnrns in running 
one mile. 

A currer of but 23 tons burden arrived at Liverpool from America 
in July, 1857. 

Tue yearly importations of cotton at Liverpool are now about 
2,350,000 bales. 

Fresn water is at its maximum density at 39 deg. Fah.; sea 
water at 28 deg. 

Tuk tirst bevel wheel seen in Scotland was at a corn-mill in Ayr- 
shire, about 1770. 

Tue wooden felloes of American pleasure carriages are but 1 in. 
by # in. in section. 

Tue Enfield rifle barrel is 39 in. long and has three grooves with 
a pitch of 6 ft. 6 in. 

BriranxtA metal is an alloy commonly of 85} tin, 10} antimony, 
3 zinc, and 1 copper. 

In 1857 there were 760 colliery accidents in Great Britain, 1,119 
lives having been lost. 

Tue weight of the Eddystone Lighthouse is 1,200 tons; that of 
the Bellrock, 4,6U0 tons. 

SuLPuHATe of copper (blue vitriol) is sometimes used by bakers 
to improve the colour of bad flour. 

Tue plates of the Himalaya steam ship are 1} in. thick; the 
frames are of 7 in. by 5 in. angle iron. 

Ay alloy of 3 parts tin, 5 of lead, and 8 of bismuth melts at a 
temperature less than that of boiling water. 

Tue London and North-Western Railway Company expended 
£3,000 on the locomotive experiments made in 1852. 

Turee wuNpDRED 13-in, shells have been fired consecutively 
from a single mortar at intervals of only two minutes each. 

In the manufacture of Mr. Whitworth’s standard gauges, the 
workmen measure accurately to the 20,000th part of an inch. 

Tue 13} miles of railway between Sydney and Paramatta, New 
South Wales, had cost, up to the end of 1857, £49,458 per mile. 

Instances have occurred of iron ships being struck by lightning, 
but never, it is believed, with any injury to the vessel or its contents. 

ONE HUNDRED parts by weight of sea water contain 3 parts of 
saline matter, and 36 per cent. of the latter form a saturated 
solution. 

Tue average amount of sulphur contained in nearly one hundred 
varieties of coal from nearly all parts of the kingdom was ascertained 
to be 1°24 per cent. 

Leap and zine are greatly expanded by heat—the latter metal 
expands nearly twice and a-half more than wrought iron under 
equal temperatures. 

Mr. Wiirrworrn has fired mechanically fitting projectiles, of an 
alloy of lead and tin, from a short rifle barrel, the grooves of which 
made one complete turn per inch. 

An alloy composed of 9 parts lead, 2 of antimony, and 1 of 
bismuth will expand in cooling, and is therefore sometimes used for 
tilling blow holes in iron castings. 

Tur combustion-chamber, as applied by Mr. McConnell and others 
to locomotive boilers, was patented June 2nd, 1846, by Messrs. Stubbs 
and Grylls, of Llanelly, South Wales. 

Tur serew steam-ship Himalaya has run 345 miles in the 
Mediterranean in 24 hours, an average rate of 14°6 knots per hour, 

s I 
her highest speed having been 16} knots. 

In the tubes for the Victoria Bridge, now being built at Mon- 
treal, 30 per cent. of the weight is in the top, 36 per cent. in the 
bottom, and 34 per cent. in the two sides. 

Tue first pile, in the construction of London Bridge, was driven 
March 15th, 1824. The work was opened to the public August Ist, 
1831, the total cost having been £1,458,311. 

Tue oldest brickwork in London is that of Lollard’s Tower, 
Lambeth Palace, built in 1454. The number of bricks made 
annually in the kingdom exceeds 1,800,000,000, 

Mr. Gurirrirn’s screw propeller was patented by him nearly in 
its present form, February 26th, 1853. The enlarged boss was 
patented by Mr. Richard Roberts, October 17th, 1851. 

Eacu indicated horse-power will drive 305 hand-muie spindles, 
or 230 self-acting mule, or 104 throstle spindles, in each case with 
preparation. Or it will drive 10} looms, with common sizing. 

Tue elasticity of vapour of wine is at all temperatures 24 times 
that of steam. That of the vapour of carbonic acid is 280 Ibs. per 
square inch at zero of Farenheit’s scale, and 1496 Ibs, at 150 deg. 

Own the Madras Railway, in India, three-fourths of the passengers 
have been carried for a halfpenny per mile, and nearly the same 
proportion of the goods at a tarilf of less than a penny per ton per 
mile. 








Ir a locomotive going at the rate of 60 miles an hour were to be 
run up a short incline of 45 deg. and allowed to jump from the 
top, the engine would describe a curve 60 ft. high in the air and 
240 ft long. 

Tuer undulations of waves are performed in the same time as the 
oscillations of a pendulum, the length of which is equal to the 
breadth of a wave, or to the distance between two neighbouring 
cavities or eminences. 

Sream VALves (of cast-iron) have been ground to their seats and 
an excellent surface, resembling enamel, obtained by the use of oil 
alone, the valves being very heavily weighted and ground slowly 
for twenty-four hours. . 

THE patent on the “ fish joint” expires in May, 1861. ir. Wm. 
Forman, of the firm ot Thompson and Forman, made fish-plates in 
Wales upwards of twenty years ago, the plates being fastened 
precisely as at present. 

Iy 1,200,000 surgical operations which are estimated to have been 
performed in various parts of the world in the ten years ending with 
1858, 74 deaths only have been traced to the inhalation of chloroform 
and other anesthetic vapours. 








Tue silicified remains of fossil infusoria, found in Italy and 
Germany, and known as mountain meal, were formed by the 
ancients into bricks which had a less specific gravity than, and 
would consequently float in, water. 

AMoNG the premiums now offered by the Society of Arts is one 
for a communication upon “ the introduction of an economic system 
of railway transit applicable to common roads, so as to connect 
thinly populated districts with each other, and with the main lines 
of railways.” 

To obtain the tractive power of a locomotive, multiply the square 
of the diameter of the cylinder in inches by the pressure in Ibs. per 
square inch. Multiply the product by the length of the stroke in 
inches, and divide by the diameter of the wheel in inches. The 


| quotient is the tractive power in lbs. 


THE cotton plant is impoverished and stunted by extreme dryness, 
whilst excess of moisture encourages its leaves at the expense of its 
wool. In the United States, if it is pushed inland, it deteriorates 
from the absence of saline constituents in the soil and atmosphere. 


In Brazil, on the contrary, it will not flourish near the sea, because i 


the weather there is too damp and moist for it. 








June 24, 1859. 





THE USE OF LEAD SERVICE PIPES FOR WATER. 
On introducing the new supplies of water in Brooklyn, the same 
question has there been agitated which has perplexed the citizens of 
| Most other places under similar circumstances, viz., what is the 
| proper material for the service pipes for supplying houses from the 
iron pipes of the streets? Mr. J. P. Kirkwood, the engineer, gave 
his attention at an early period to this subject, and tinding the 
information requisite for forming a decided opinion scattered through 
a multitude of reports and other works, he undertook the task of 
collecting these and selecting and condensing the most important 
statements of facts and opinions. These data, with but few comments 
of his own, which he introduces in the preface, he has presented in 
an octavo volume of 34() pages, entitled ‘“ Coilection of Reports 
(condensed) and Opinions of Chemists, in regard to the use of Lead 
Pipe for Service Pipe.” The work is a valuable one for reference, 
being the only collection of this kind; and it is evidently made 
without bias or theory on the part of the compiler. The authorities 
consulted and quoted are the most eminent who have investigated 
this subject, both in Europe and the United States. Christison on 
pum, Tanguerel on lead diseases, translated by Dr. Samuel L. 
Jana, of Lowell, and numerous reports of Boards of Health. Parti- 
cular attention is devoted to the reports upon the water of Loch 
Katrine, introduced into Glasgow. This, in its remarkable purity 
and softness, much resembles the Nassau or Brooklyn water; and as 
the most distinguished chemists of Glasgow and Edinburgh, as 
Dr. Penny of the former place, and Dr. George Wilson of the latter, 
had expressed decided apprehension of the injury to health which 
might result from its use, if delivered through lead pipes, it was a 
matter of importance to present the opinions of other chemists also, 
who entertained no such fears. The elaborate reports of the high 
chemical authorities, sustained by carefully performed experiments 
and brought into juxtaposition, present a curious contrariety of 
opinion, and leave one greatly bewildered as to the conclusion he 
should adopt. Nor, on turning to American authorities, does one 
find a greater harmony of opinion or positive knowledge upon the 
subject. Professor Horsford, of Harvard University, maintains 
that water, in passing through iron pipes, is deprived by the iron of 
the oxygen which might act upon lead, and lead pipes consequently 
may be used without fear to take water from iron pipes; while 
Professor B. Silliman, jun., of Yale College, “contidently states 
the important fact that the passage of water through iron pipes 
prepares it fora more speedy and certain action on lead.” In such ditler- 
ences of opinions the engineer of the waterworks naturally hesitates 
which to recommend, and modestly remarks “ that it does not become 
a non-professional observer to pronounce positively either way. ’ This, 
however, he judges, “‘ may be conceded from the testimony before us, 
that the uninterrupted flow of water through the lead pipes of a house 
to immediate use could not affect it injuriously, whatever the character 
of the water. On the other hand, should the water stand long in the pipes 
without change, or should water be passed through lead pipes which 
have been some time empty, it may become suiliciently tainted to 
afiect injuriously certain constitutions.” By drawing off as much 
water from the pipes as could have stood in them, and rejecting this 
each time the water is required for use, after the pipes have stood 
unemployed for some time, it is believed that risk of injury from the 
lead may be all but entirely avoided. This is the only precaution 
recommended, and lead service pipe will no doubt be freely used in 
Brooklyn, as it has been in most other cities. Hartford alone is an 
exception, iron pipes, coated with zinc, having been adopted there on 
the recommendation of the Water Commissioners, and used almost 
exclusively since the introduction of water into that city. Dr. Mus- 
pratt, in his work on practical chemistry, now in course of publica- 
tion, presents what may be considered the opinions best entitled to 
confidence, for the reason, chiefly, that they are the latest arrived at 
in view of the various discrepancies and disproved theories of older 
observers. All the compounds of lead, he observes, except one or 
two of the most insoluble, are known to have very active poisonous 
properties ; and cases are frequent, and well known to medical 
practitioners in every large town, of individuals suffering from the 
first stages of slow poisoning thus induced. The source is almost 
invariably found to be the water employed for domestic purposes, 
the lengthened use of which causes depression of spirits, emaciation, 
and finally colic and paralysis. It often happens that waters are 
prevented from acting upon lead, to produce soluble salts, by the 
presence of the foreign substances they contain. Such substances 
are the sulphates, phosphates, and carbonates of the alkalies, and the 
sulphates and carbonates of the alkaline earths. Any neutral salt, 
indeed, the acid of which is capable of combining with lead or its 
oxide, and of constituting an insoluble compound, may thus serve as 
a protection against the formation of poisonous compounds of lead. 
The salts of lime, which render water hard, and are discovered when 
deposited in the form of a crust upon the inside of the kettle used 
for boiling them, are of this character, and so small a quantity of a 
sulphate or of a phosphate as three or four grains in a gallon, will 
prevent the corrosion of lead. According to this view, the use of 
lead pipe is more dangerous with the purer and softer waters than 
with the more impure and harder waters. But the beneticial etlects 
of the salts named fail altogether when nitric or nitrous acid is 
present in the water. (These two acids are products of the decom- 
position of animal matter, and any water containing them will 
infallibly act upon lead; and consequently it would be highly 
dangerous to pass such a water through leaden pipes, or to store it in 
leaden cisterns.) They are often met with uncombined, and nitric 
acid in combination, also, in the form of soluble nitrates, in spring 
water. They are generated wherever decomposition of organic 
matters is taking place, and a familiar example of their spontaneous 
formation may be cited in the production of saltpetre (nitrate of 
potash), upon damp cellar walls. Waters containing decomposing 
organic matters are hence deleterious, not only from the immediate 
etlects of these, but from the action they induce upon the lead pipes. 
Now, it is well known that the Nassau water is remarkably pure and 
soft, and, moreover, that for the first seven and a-half miles it is 
conveyed in an open canal, which has a descent of only two inches 
per mile. Along the banks of this canal, the conditions are most 
favourable for the growth of marsh and aqueous plants and the pro- 
duction of the numerous small animals common to ponds and their 
margins. The death and decay of these vegetable and animal bodies 
will engender the nitrogenous compounds, the presence of which is most 
to be feared, and the use of lead pipe may prove more hurtful than 
in cities furnished with aless pure quality of water. This considera- 
tion gives additional import to the necessity of completing the 
covered conduit to the sources of the supply. The only chemical 
examination of this water, after its passage through lead pipes, to 
which we can refer, is one recently made by Prof. A. K. Eaton, of 
New York. From a pint of the water which had stood over night 
in the lead pipes, he obtained an appreciable quantity of lead, much 
more than he had ever detected in the Croton water under similar 
circumstances. The obtaining this from so small a quantity would 
seem to render it probable that the water may take up much more 
than the proportions named as hurtful, and should inspire greater 
caution in drawing off and rejecting the water that has stood in the 
pipes before using it. This should be done at least until the action 
of this water upon lead is better understood. By a still later exami- 
nation (not yet completed) of water from the tirst drawing in the 
morning through the lead pipe, introduced within a few days, for 
supplying the house at the corner of Hicks and Joralemon-streets, 
Prof. Eaton found a much less quantity of lead; but the organic 
matter amounted to the unusual proportion of 8$ grains to the 
gallon. . 
Dr. Medlock, the chemist to whom we are indebted for the views 
presented by Dr. Muspratt, has recently patented a method of 
neutralising the effects of the nitrates by introducing coils of iron 
wire or pieces of sheet iron into the water containing these salts, the 
decomposition of which is induced by the iron. As nitrous acid, 
however, is one of the products of the chemical change, it is not 
obvious how the injurious effects of this acid upon the lead are pre- 
vented. But Dr. Muspratt, from the results of experiments made by 
him upon the waters supplied to Liverpool, which contain animal 
| and vegetable impurities and nitrates, says that he arrived at very 
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satisfactory conclusions that the object proposed by the patentee may 
be completely fulfilled. Dr. Medlock affirms that the action of any 
water on lead is entirely due to the presence of nitrous and nitric 
acid, resulting from the decomposition of organic matters, or it may 
be of ammonia taken up from the atmosphere; and, further, that 
waters, deprived of these acids, have no action on lead. Their pre- 
sence or absence, or that of substances capable of producing them, 
he regards as the first question relative to the sanitary value of a 
water which ought to present itself to municipal or corporate bodies, 
as well as to private individuals ; but as their injurious influence is often 
obviated, atleastin part, by the presence of certain mineral ingredients, 
it may, in most cases, be sufficient to determine, by direct experi- 
ment, that the water in question has no solvent power upon lead. 
This may often be readily ascertained by observing the change, if 
any, the water effects upon bright sheet lead exposed for some time 
to its action, and during this time carefully excluded from the air. 
The quantity of lead which may be allowed in water is very uncer- 
tain, and would vary for different individuals. Dr. Penny, of Glas- 

ow, refers to a case in which one-ninth of a grain of lead per gal- 
eS deranged the health of a whole community; and also gives the 
opinion of Dr. John Smith, of Aberdeen, that the limit of mani- 
festly deleterious action would seem to be somewhere between one- 
tenth and one-twentieth of a grain. Many eminent practitioners 
condemn the continued use of water having a much smaller degree 
of contamination than one grain of lead in a gallon of water. 

We should have been glad to have seen in this work a statement, 
by Mr. Kirkwood, of the comparative merits and expense of the 
different kinds of service pipe in use; and we think this would have 
been a very a aay place to present such a statement, which we 
know not where else to look for. In the report cited, frequent men- 
tion is incidentally made of wrought iron pipe, and of the same 
lined with zinc or with tin, and we are aware of its being coated on 
the inside with a glaze, and also with charred wood. Lead pipe is 
also referred to as sometimes made of an alloy of lead and tin, and 
some of the authorities cited recommend its adoption as safer than 
lead alone, while others condemn it as more dangerous and less per- 
manent. Wrought iron pipe, unprotected, is objectionable from its 
liability to rust and obstruct the tlow of the water; and, in common 
with the same material protected by any kind of lining, from its in- 
flexibility, and the greater damage that would ensue by its bursting, 
in case of the water freezing within it. At Hartford they must 
have had great inexperience in its use, and it would be interesting 
and useful to be informed of the results of this. We have heard 
that in Boston gutta-percha pipes have been employed, in some 
instances, as service pipe, and the same material has been used for 
the pipe conveying the Croton water beneath the channel to Black- 
well’s Island. ‘The expense of this substance probably would pre- 
vent its general adoption; but where can one find a correct account 
of its peculiar qualities when applied to this use? Sheet iron pipes, 
lined with hydraulic cement, are used in many towns for aqueduct 
pipes, and so far, we believe, they have given satisfaction. ‘To some 
extent they might be safely used as service pipe, at least where per- 
manently buried in the earth ; and iron lined with zinc or tin might 
be adopted where long, straight Jengths are required within build- 
ings. The many cases cited of dangerous effect and even loss of life 
occasioned by the use of lead pipes, will induce some cautious per- 
sons to reduce their length as much as practicable, and not to take 
the chance of these pipes being harmless, or trust to the water that 
has stood in them being always drawn off before securing their sup- 

lies. As we observe, in a note appended to the preface, that Mr. 
Kirkwood is still seeking further details upon this subject, we hope 
to see, in a subsequent edition of his book, a discussion upon the 
merits of different pipes, which he is so well prepared to furnish.— 
New York Tribune. 


SCOTTISH MATTERS. 

Messrs. Caird, of Greenock, have launched two new paddle-steamers 
during the last few days—the Orion and the Sirius. The Orion is 
for the New St. Petersburg and Lubeck Steam Navigation Com- 

any. ‘The Orion is to be propelled by oscillating engines of 
360 horse power. She was immediately berthed in Victoria 
Harbour, at the large crane, to have her machinery put on board. 
The Sirius is of similar dimensions to the above. This is the fourth 
iron steam vessel put upon the water within the last fortnight at 
this port, all of them being intended for foreign commerce. 

Five or six sewing machines of Glasgow manufacture have been 
exhibited in that town. They are said to produce superior work 
with great rapidity. 

The Ayr Advertiser complains of the drought with which that 

art of the country has been visited, and which, it is stated, has not 
en paralleled for thirty years. It has been found necessary to 
cart water to supply the wants of the cattle. 

It is stated that on an early day Mr. Lindsay, one of the members 
of the Royal Commission, will bring the Harbours of Refuge question 
before the House of Commons, and will move that a grant of 
£151,000 be voted to Peterhead. 

The last weekly return of the traffic on Scottish railways shows a 
receipt of £46,908, or an increase of £2,618 on the corresponding 
week of 1858. The Caledonian absorbs the lion’s share of this 
increase. 

Last week’s shipments of pig iron from Scottish ports were as 
follow :— 





Foreign. Coastwise. Total, Se week last 


year. 
Ports. Tons. Tons. Tons. Tons. 
Glasgow .. 2,000 3,278 5,368 2,555 
Port-Dundas _ 3x4 384 618 
Greenock... 193 11 .. 308 200 
Port. Glasgow None. _ 
Bowling .. ee 70 50 120 80 
Ardrossan 130 919 1,049 3,304 
Troon _ 366 866 385 
Ayr ._ = 510 510 552 
Irvine... ee _ 153 153. _ 
Grangemouth 336 718 1,054 .. 1,253 
Leith ee 615... 130 .. 645 1,285 
Burntisland - No return. 262 
Alloa (South) None. — 
Alloa (North) 14 Site 126 280 250 
Bo'ness .. None. 279 
Clackmannan No return. _ 
Morrishaven No return. 60 
Total 3,488 6,749 10,237 11,083 


Tue AtrLantic TELEGRAPH.—Sir Charles Bright, in a letter to 
the Zimes, wherein he ably defends himself from certain unmerited 
aspersions lately made in that journal upon his professional skill, 
says of the Atlantic cable :—* No one can speak with absolute cer- 
tainty as to the cause of the cable ceasing to be useful ; some have 
believed it to have arisen from injury received during the process of 

aying-out. This supposition is incorrect, the cable having been 
aid without any mechanical injury whatever. Others have 
ascribed it to the declivities upon which they supposed it to have 
been laid; but this is not a likely hypothesis, for if the protection of 
the iron outer covering was once destroyed in the manner supposed, 
the gutta-percha and copper conductor must have given way at the 
Same time. It has, however, been asserted by Mr. Varley, whom 
the Atlantic Company consulted after the cessation of signals, and 
in whose practical judgment on electrical points I have the greatest 
confidence, that a serious electrical fault existed in the cable prior to 
the departure of the expedition to lay it; this he arrived at from an 
examination of the records of the testing of the cable before the 
ships started. He also expressed his opinion in his report, which 
you published last year, that the use of the very intense currents 
which were employed after the cable was laid were calculated still 
further to deteriorate its insulation. The circumstances attending 
the submersion of the cable, its fair working at first, and the gradual 


decrease of its efficiency, all point to this last mode of accounting | 


for the stoppage of readable signals a month after the cable was laid 
as being the correct one.” 











REID’S PATENT METHOD OF TESTING SUB- 
MARINE CABLES. 


WE have recently had an opportunity of witnessing some experi- 
ments on the testing of submarine cables by Reid’s patent process of 
exhausting the air ion the insulating core before submitting it to 
the requisite hydraulic pressure. By this means the smallest flaw 
in the core of gutta-percha, indian-rubber, or other insulating 
material, is detected with certainty at a very early stage of the 
cable’s progress, before the expensive operations connected with the 
protective coverings of wire, &c., are proceeded with. 

Our readers are probably aware that the method hitherto in use 
for coating electric wires with gutta-percha consists in covering 
them with three or more concentric tubes of the material, laid on one 
after the other has had time to cool and harden. By this means it 
is expected that in the event of there being a flaw in the first coating, 
the second one will cover it, and that the third will in the same way 
protect a flaw in the second. The coincidence of three flaws in the 
three several layers at the same point, so as to communicate with 
each other, is a probability so slight that, but for the after experience 
of the fact, it was deemed almost impossible. With the most care 
ful manipulation it was found, however, that three flaws did coin- 
cide, by some strange fatality, one over another, in the three layers of 
gutta-percha, or, what was perhaps more likely, at such small 
intervals that they occasionally became connected by a thin seam of 
air being enclosed between the ditlerent coatings. To detect such 
accidents the cables were immersed under a few feet of water, and 
then tested by means of delicate galvanometers. As might have 
been expected, the air contained in these flaws precluded the entrance 
of the water, and prevented it from reaching the internal wire. It 
is true, a series of experiments were made on the Atlantic cable by 
subjecting portions of it to a pressure above that which it was likely 
to experience when sunk to the greatest depth in the Atlantic; but 
these trials were made merely with the view of ascertaining whether 
any change occurred in the insulating capability of gutta-percha 
under great pressure. From experiments made by Professor Tindall, 
Dr. Wildman Whitehouse, and others, it has been established that 
gutta-percha of good quality, when pure, is one of the best, if not 
the very best, insulators we possess. The question to be determined, 
however, was not whether gutta-percha, when free from flaws, was 
a non-conductor under great hydraulic pressure, but whether it 
was possible so to manipulate it that there should be no flaws in it 
when drawn out as a threefold coating to the 2.000 miles of sub- 
marine wire. Even supposing the whole of the Atlantic cable to have 
been tested under the hydraulic grease due to its destined depth of 
submergence, there still remained an obstacle to the efficiency of the 
test, which was sutlicient to vitiate the results so obtained. No 
means were provided for extracting the air contained in the flaws. 
It it true that, under a pressure of 300 atmospheres, or nearly three 
miles of depth, the air contained in the gutta-percha must have been 
compressed into mere points; but still it could not be annihilated. 
To have subjected the whole of the cable to such a test would besides 
have been extremely inconyenient and expensive. Mr. Reid's 
process meets this difficulty, by enabling @ moderate pressure to aflord 
as good a test as the utmost that could be applied in practice without 
first exhausting the air contained in the flaws. The apparatus con- 
sists of a strong cast iron cylinder, of a size sufficient to hold a coil 
of the wire and coating of the length usually manufactured in one 
piece. Although we do not agree with Mr. Reid in thinking this 
condition essential, the receiver is made sufficiently strong to with- 
stand the pressure of a column of water whose height is the depth of 
sea where the cable is intended to be sunk. To this cylinder there are 
attached two pumps, one for exhausting the air from the cylinder or 
receiver which contains the coil, and the other for forcing in water to 
obtain the necessary hydraulic pressure. A convenient sized coil of 
the cable to be tested is then placed in the cylinder, and the cover is 
put on and screwed down so as to be both air and water-tight. The 
air-pump is then set to work to exhaust the air contained in the 
cylinder and in the cracks or flaws of the core of the cable. When 
the exhaustion, as indicated by a suitable vacuum gauge, has been 
carried as far as practicable, the communication between the air- 
pump and cylinder is shut off by means of a cock on the eduction pipe 
which connects them. When the water-cock connected with the 
force-pump is opened, the water from the tank suddenly rushes in 
and fills the vacuum in the cylinder and the small cracks or flaws in 
the gutta-percha or other insulating covering of the cable. The 
force-pump is now brought into action, and the pressure raised to 
the extent required, as indicated by one of Bourdon’s pressure gauges 
attached to the machine, and communicating with the interior of the 
cylinder. One end of the cable is passed through a stuffing-box in 
the side of the cylinder, and connected with one of the poles 
of a galvanic battery. Another wire passes from the body of 
the machine to a delicate galvanometer in circuit with the 
other pole of the battery. By this means, if any flaw exist in 
the cable, the current will escape through it into the water, and return, 
in what is called the short circuit, through the body of the machine 
and connecting wire to the galvanometer and the negative pole of the 
battery. 

The most minute air-hole is thus at once rendered permeable to 
the water in which the coil isimmersed; which, but for the previous 
exhaustion of the air, would have been effectually excluded, only to 
be rediscovered when the cable bas lain some time at the bottom of 
the sea. It is easy to imagine how this takes place, when we call 
to mind the fact that water has the power of dissolving a certain 
percentage of air into its own substance. Now, although the air 
contained in these cracks, flaws, or fissures in the insulating coating 
of the cable may be able to exclude the water, when subjected to the 
usual experimental testing before it is laid down, yet when a sufli- 
cient length of time has been allowed for its rption of the 
water, the defects become apparent in a gradual decline of the 
insulation, such as happened in the Atlantic cable. By Mr. Reid's 
process, when a faulty piece of cable has been detected, it is imme- 
diately laid aside, and a fresh piece substituted for it. The rate at 
which the testing can be proceeded with varies, as the size and number 
of machines employed, from 100 miles to 500 miles aday. The 
whole of the Red Sea cable, manufactured by Newall and Company, 
has been tested by means of Mr. Reid’s apparatus; and there can 
be no question that its electrical condition will be found to be far 
superior to that of any cable yet made which has not passed through 
this ordeal. 

Sir Charles Bright has, we observe, been attempting to vindicate 
the course he pursued in laying the Atlantic cable, by claiming the 
condonation and approval of the other telegraphic engineers asso- 
ciated withhim. This is at best but a sorry way of getting out of a 
ditticulty, more particularly since Sir Charles is not reported to 
have been overmuch influenced by the opinions of others. In any 
case, we can tind no apology for his rejection of the testing apparatus 
prepared by Mr. Reid, the principle of which is so obvious that the 
veriest tyro in the art of telegraphy must have seen and understood 
its efliciency at once. 

In the Atlantic cable, while at Birkenhead, Mr. Reid detected eight 
coils, each of which, when subjected to his test, showed such a defective 
insulation that their insertion in the line would alone have proved 
fatal to the enterprise. Had the whole of the cable been subjected to 
this test, no doubt a much greater number of defective pieces would 
have been found. Sir Charles Bright, in his letter to the Times, 
declares that he is unable to account for the failure of the Atlantic 
cable, and accepts, as the most probable cause, that suggested 
by Mr. Varley, whom the company consulted after the cessation 
of the signals, and in whose practical judgment on electrical points 
Sir Charles professes to entertain the utmost confidence. From 
the records of the testing of the cable before the ships started 
Mr. Varley was of opinion that there existed a serious electrical 
fault in the cable prior to the departure of the expedition to lay it, 
and that these faults were materially increased by the use of very 
intense currents to force a communication when the electrical con- 
dition of the cable began to fail. “The circumstances attending the 
submersion of the cable, its fair working at first, and the gradual 
decrease of its efficiency, all point to this last mode of accounting 








for the stoppage of readable . oo a month after the cable was 
laid, as being the correct one.” It may have been so; but we venture 
to suggest that the explanation we have given is at least equally 
probable, viz., that the flaws in the cable, which contained air on 
their first submergence, were gradually penetrated by water as the 
air was dissolved out of them. Had Mr. Reid’s process been 
employed, these flaws would certainly have been detected in time to 
remedy the defects. 

It is a question whether it might not be practicable to submit the 
whole of the cable, after its manufacture has been completed by 
encasing with wire, to the ordeal above described. In that case, 
portions of the cable could be wound round a reel in the — 
cylinder, and wound off again through an adjusted aperture provide 
in the side of the cylinder, without removing the cover or cutting 
the cable into convenient lengths. Were this done, all risk of acci- 
dents in the process of laying-on the protecting external wires could 
be provided for, and the cable sent to sea in a thoroughly sound 
electrical condition. 

The loss of the half-million of money subscribed by the share- 
holders of the Atlantic Company will be a lesson to future com- 
panies, and teach them the necessity of availing themselves of every 
possible means of testing their cables before committing them to 
the deep, from which they can never be recovered, and within 
which no remedies can be applied. 





RAILWAY MATTERS. 


Trarric on Rarways.—In the half-year ended the 3lst of 
December, 1858, 76,529,202} passengers were conveyed on all the 
railroads open in the United Kiasten—vis. 9,831,181 first class, 
22,536,911} second class, 13,870,758 third class, and 30,790,352 
Parliamentarians. There were 33,562} holders of season tickets, 
against 18,212 in the corresponding half-year of 1857. 2,956 tons 
of passengers’ luggage were “ charged for,” and the trains also con- 
veyed 5,925,089 parcels, 30,243 carriages, 122,842 horses, and 
192,342 dogs. The total mileage travelled by all passengers was 
1,' 51,298,012}. The total receipts from passengers of all classes 
amounted in the half-year to £0,782,104, and 45,382 for “ excess 
fares,” and the total receipts for luggage, parcels, carriages, horses, 
and dogs was £475,916. 13,092,755 tons of general merchandise 
were conveyed during the half-year, 25,002,118 tons of minerals, 
1,155,560 heads of cattle, 3,930,865 sheep, and 930,621 pigs. The 
number of passenger trains run was 1,093,208, and that of goods 
trains 651,614. The former trains travelled 24,304,599, and the 
latter 20,443,706} miles. The receipts from general merchandise, 
minerals, and live stock amounted to £6,303,334, so that the gross 
total receipts from all sources of traffic on all railways in the 
United Kingdom amounted to £12,825,826. - 

Rartway Acts, 1858.—It appears from a return just issued that 
73 Railway Acts were passed in 1858, 21 Acts authorised the con- 
struction of works; 5 Acts additional rails; 12 Acts an exten- 
sion of time; 18 Acts contained powers to lease, or sell, or amal- 
gamate; 25 Acts powers to cross roads on the level ; 32 Acts powers 
to create preference shares or debenture stock; 10 Acts contained 
powers to subscribe towards the construction of other railways; 
22 Acts powers to enter into traffic arrangements with other railway 
companies; and 7 Acts powers to use the railway stations of 
other companies. There were 14 Acts passed for the incorporation 
of new railway companies—namely, the Aylith; the Andover and 
Redbridge; the Athenry and Tuam; the Banbridge, Lisburn, and 
Belfast; the Cleveland; the Devon Valley; the Dublin and Meath ; 
the Eden Valley; the Formartin and Bucan; the Knighton; the 
Redditch; the Simington, Biggar, and Broughton; the Victoria 
Station and Pimlico; and the Ware, Hadham, and Buntingford. 
The total length of railway authorised by the Acts of 1858 was 
328} miles; and 454 miles previously sanctioned were authorised to 
be abandoned, leaving the increase 283} miles. The total amount 
of share capital authorised to be raised by the Railway Acts of 
1858 was 44,902,796, and by loan £1,982,409—total, 46,834,705, 
But from this must be deducted £624,652, the authorised reduction 
of share capital, and £157,375 of loans—together £752,027, leaving 
the increase of capital by Acts passed in 1808, £6,052,678. 


TRAFFIC RETURNS. 


Week Miles 

ending “4 1859, 1858, 
Bristol and Exeter .. .. + oe oe dune i2 118 _- 6,868 
East Anglian 3 .. «1 ss os oo of cf p» 2 @G _ 926 
East Lancashire... .. .«. oe - » 1 ILL 10,010 6,777 
Eastern Counties .. + « «+. » W 439 — 2,1 
Kdinburgh and yd oe es os » 12 142 5,886 5 
Glasgow and South-Western ee oe +e gp 28 1838 7,216 7,328 
Great Northern .. eo oe os 59 12 283 22,356 18,683 
ee eee eee eee 37,756 34,783 
Lancashire and Yorkshire .. .. «.. «+ 5, 19 2894 27,020 26,614 
London and Blackwall .. .. rere | a) eee meee || 
London and North-Western » 29 810 72,455 64,426 
London and South-Western ae 6 » = 24,886 18,329 
London, Brighton, and South Coast .. .. ,, 18 2024 21,567 18,523 
Manchester, Sheffield, and Lincolnshire .. ,, 19 1734 16,160 10,079 
Manchester, South Junction,and Altringham ,, 19 8 2,612 839 
DG «+ eee ne lulu lh lh oe ae 
Midland Great Western .. .. .. «. » 19 177 4,467 4,358 
Newport, Abergavenny, and Hereford » 9 50 1,330 1,204 
North Brith .. .. o2 08 0 os » 19 149 5,467 5,187 
North Devon oe - _ _ _ 
North Eastern June 18 824) 39,955 36,623 
North London - = — _ _ 
North Staffordshire .. .. .. «. ss June 12 233 8,245 6,678 
Oxford, Worcester, and Wolverhampton » 9 6,358 4,290 
Scottish Central... .. .. «. os «+ «© » WW 50 8,135 2,892 
Scottish North-Eastern .. .. «. «- «© 5, J 116 3,540 3,390 
Shrewsbury and Birmingham ee oe - ) e S)) eee | 
Shrewsbury and Chester.. .. | 3,621 2,665 
South Eastern .. .. «- » 18 301g 23,955 21,014 
Waterford and Kilkenny .. sae go§F BB SB 39 35 

COLONIAL AND FOREIGN. 

Buffalo and Lake Huron... .. .. «. +. dune 3 161 634 
Grand Trunk of Canada .. .. «- .. «2 5» & 880 8,299 7,959 
Great Western of Canada... .. «1 «2 «+ 5» 8 845 6,515 7,611 
Great Luxembourg owen oo 2 ee 2,3 1,241 
Sambre and Meuse .. .. - op I 8 ~~ 1,208 
West Flanders omen ew we we eS _- 703 


Save or A Locomotive Facrory.—The extensive works known 
as the Railway Foundry, near Leeds, are advertised to be sold on 
the 13th of July. 

Tue Sypney Mint.—It appears that the total cost of the 
buildings, machinery, &c., of the Sydney Mint, from its first in- 
stitution to the end of 1858, was £49,215. The expense of main- 
taining the Mint, from the date of its opening to the end of 1858, 
was £47,129, making a total cost of 496,344. The total revenue 
yielded by the Mint in the same period was £46,952. In 1868 
842,540 oz. of gold were received for coinage, and 1,101,500 
sovereigns, and 483 half-sovereigns were coined, while bars and 
ingots were issued to the value of £58,125, 

Foreign AND CoLontaL Jorrines.—The Detroit and Sarnia 
Railway, which is to connect the Grand Trunk of Canada system, 
at Sarnia, with the western railways of America, at Detroit, is pro- 
gressing rapidly, and will be completed for traffic by September 
next.—The Council of Malta have voted £60,000 towards the im- 
provement of the harbour, saddled with certain conditions, the 
principal of which is that the Imperial Government carries out the 

roposed improvements, paying all expenses over the £60,000.—The 

imperor of Russia, with the view of encouragin colonisation on the 
Amoor, has decided that exiles in Eastern Siberia, who may be 
disposed to seek for work on the Amoor, may obtain leave of absence 
for three years, provided they have conducted themselves well, and 
provided also the rent and taxes they owe as colonists be paid in 
advance for all the time of their absence either by themselves or 
the persons employing them. ‘The Emperor has further ordered that 
if an exile shall desire to establish himself permanently on the 
Amoor, be may be authorised to do so, 
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’ WRIGLEY’S SELF-ACTING COUPLING FOR 
¢- RAILWAY CARRIAGES. 


PATENT DATED 1st NOVEMBER, 1858. 


Fic. 1 represents a side elevation of a self-acting coupling link’ 
the invention of Francis Wrigley. of Manchester. The link is shown 
coupled. Fig. 2 is also a side elevation, showing the link and jaw 
in the position required when about to be coupled. Fig. 3 is a plan 
view, shown partly in section, of the coupling when coupled; and 
Fig. 4 is a detached view of the portion of the apparatus which 
secures the link within the jaw, and forms the coupling, and is here 
shown in position as uncoupled; and Fig. 5 shows an instrument to 
be used for uncoupling, and adapted to be used from either side of 
the carriages, 





In Figs. 1, 2, and 3, a, a, is that portion of the carriage called the 
“buffer bar.” through which the portion of the draw bar 4, 6, moves, 
to the end of which sid draw bar the coupling is attached, and con- 
sists of the double link or jaw c moving or turning upon the joint 

in d, upon which pin a link E is also mounted, so that either the 
ink or the jaw may be used in order to accommodate itself to the 
link or jaw upon the cirria « to be coupled, and also as an extra one 
in the event of one becomin~ oken or damaged, each carriage being 
supplied with a similar portion of the coupling, either of which will 
couple with the other. The coupling together of the carriages or 
interlinking of the coupling is secured by the coupling pins f, which, 
when the carriages are uncoupled, are retained within the socket g 
by the catch A, as seen in Fig. 4, and when the carriages are brought 
together the link E enters the jaw c and strikes the projection of 
the catch 4, and thus releases the link pin f, which is shot through 
the link. and into the opposite side of the jaw by means of the 
spring i, and the catch is forced up the pin & by the spring /, leaving 
the jaw clear for the entrance of the link. m, m, are projecting pins 
or studs, having rounded heads secured to the link pins, by which 
the said pin may be withdrawn and the carriages uncoupled. The 
mode of coupling and the action of the various parts are as follows : 
—The link E and jaw c to be coupled together are raised to about 
the position shown in Fig. 2, in which they are retained by the dog 
catches n, n, in the racks 0, 0, and the link-pin f and its catch A will 
be in the position as seen in Fig. 4; if the carriages be now brought 
together as usual to be coupled the link will enter the jaw, strike the 
retaining catch A, and release the link-pin, which then shoots through 
the link and into the opposite side of the jaw, and the carriages are 
securely coupled without requiring any attendant between them ; 
the catch / is thus thrown into the position seen in Fig. 3, and by 
the links assuming the horizontal position the dog-catches become 
released, and the coupling is no longer rigid, but perfectly supple, 
accommodating itself to the ordinary or extraordinary motion of the 
carriages the same as the common coupling, without the liability to 
become uncoupled. The hooks p, p, are combined to be used when 
the ordinary coupling is required to be employed. When the car- 
riages are required to be recoupled, and before they are brought 
together, the attendant withdraws one of the link-pins (the other 
remaining shot through the heel of the opposite link to support it 
during the operation of coupling), and replaces the retaining catch A 
on the link-p'n /; as seen in Fig. 4, and after raising the coupling- 
links into position, as shown in Fig. 2, the carriages are then brought 
together with the usual impetus, and the recouplin,z is accomplished. 
For uncoupling the attendant simply withdraws che link-pin / by 
means of the hooked instrument shown in Fig. 5, which is adapted 
to be used from either side of the carriage. 


NEWTON'S SPRING-HANGING FOR RAILWAY 
CARRIAGES, 
PATENT DATED 19TH OcronER, 1858. 


Tuts invention, a communication to W. E. Newton, of 65, Chancery- 
lane, consists in arranging and operating cylindrical. conical, or 
spiral steel railroad springs for railway carriages, in groups or series 
of four or’ more springs. placed in double lines vertica'ly, so as to 
possess the length of elastic action which two series of the springs 
would have if placed the one above the other, while the space which 
they occupy vertically is very much less than they would require if 
the springs were placed in pairs one above the other. 

Fig. 1 is a side elevation of a group of four springs, and of the 
stirrup or suspension bracket by which they are suspended, and of 
the top plates or caps in which they are set ; Fig. 2 represents vertical 
cross sections of the bracket or stirrup irons, and of the caps for 
receiving the springs; Fig. 3 is a top or surface view of the two 
horizontal plates which crown the pairs of springs in group; Fig. 4 
represents in side elevation the manner of arranging and hanging 
the springs in series or lines between the forward and after axle 
guards of the truck of the carriage, by means of the upper and 
lower suspension bars D and E; Figs. 5, 6, and 7, are sections of the 
cap castings which tit upon the tops or large ends of the springs, 
and hold them in place. 

The improvements in hanging springs in groups of four is shown 
in Fig. 1, where 8, S', are the two lower springs placed small-end 
downwards and side by side, their upper edges being parallel with 
each other. Upon the upper edge or periphery of S is placed the 
suspension bracket B, having its cup or cap to fit the head of the 
spring; it extends downwards by the side of the spring S to B', 
that is to say, about three-fourths the length of the spring S when 
it is bent at right angles, and is continued in a horizontal direction 
B |, the length of the largest diameter of the spring, to form a base 
for suspending the spring C; the bracket then turns vertically 
upwards, as at B 4), until it reaches the top of the spring S!, when 
it again becomes horizontal, so as to cover with its cap the head of 
the spring S'. After covering the head of the spring S! it is again 
bent downward to a point parallel with BU, when it is again bent in 
a horizontal direction to form a base for sustaining the spring C!, as 





shown in Fig. 1, by the dotted lines which indicate the continuation 
of the spring C!; the bracket B, B , Bu, B'), is then turned upwards 
and becomes again connected with B at the cup or cap of the spring 
S. The two pairs of springs thus arranged stand each in the angle 
made by the other, so that their caps are diagonal and at right 
angles to each other. as shown at B, B, D. The two lower springs 
§S, S', stand upon a plate a on the lower beam, and in order to hold 
them securely in place, they stand on conical studs or vertical pro- 
jecting short pins, as seen at 2, Fig. 2. The lower horizontal part of 
the bracket at B! should just be so far above the supporting bar a 
as to allow the springs 8, S!, full play, that is, to shut down upon 
the spiral coils, and at the same time the cap of the two springs C, C}, 
should be so far above the plate that crowns the springs S, S', as to 
allow in like manner the spirals of C, C!, to shut down upon each 


| above the other, between the pedestals and the ends of the bars, 


| having their bearings in the pedestals, as seen in Fig. 4, in position 
| under the car at Dand E. The lower lever bar E is horizontal and 
straight, except at the ends, where it is bent obliquely upwards, and 
again horizontally, so as to enter the pedestals at each end, and rest 
upon the top plate of the journal box, as seen ate, e. It is secured 
in its place by being let into a recess, or by a projection upon its 
under side, and corresponding recess in the pedestal to receive the 
projection. Upon the upper surface of the bar E are the vertical 
conical studs 3, 4, 5, upon and over which studs are placed the 
springs 8, 9, 10, in a straight line, and under the side timbers of the 
truck of the car; this bar E should be a little thicker at the bent 
parts to give it strength. Directly above the bar E is hung the 
other lever bar D, bent alternately up and down, as shown, its upper 
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other, so that by this means the whole length of elastic leverage of 
the two springs C, S, is attained, while the vertical space which they 
would occupy if placed one directly over the other, is reduced about 


three-quarters of the height of one of the springs. 
shield to the springs, a thin iron disc of boiler plate iron is placed 
upon the head of each spring, between which disc and the under 
surface of the crowning cap is placed thick felting; the cap is flanged 
to receive the head of the spring and disc upon it as into an inverted 
cup. by which means the springs are held in place at the crowns or 
top; the upper crown plate is tirmly secured to the proper appendage 
under the car, for swinging the car upon the springs. 

Another mode of carrying out the same principle of double tiers 
of springs within a greatly reduced vertical space is by placing four 
or more springs in a series or line upon two grouping lever bars one 


As a guard or | 





parts resting upon the caps of the springs, 8, 9, 10, and its lower 
parts forming a base of support to the two upper springs of the 
group (11 and 12), which last-mentioned springs are over and upon 
two vertical conical studs on the bar. The crowns or caps of the 
upper springs 11, 12, face the under surface of the side timber of the 
truck or car, upon cup castings and discs, as before described, which 
rest upon the springs on either side. The last-mentioned bar D has 
its ends just within the arms of the pedestals, where it is held so as 
to have no lateral motion, and so as to permit the required play 
within the pedestal up and down, the ends of the bar being spread 
to very nearly full the space between the arms of the pedestal, to 
avoid lateral motion. The bar D is made thicker and stronger at 
the bends, between the points d! and d'!, (as shown in the drawings), 
to meet the strain that comes upon these parts. 








PARKHURST’S 


COTTON GINS. 


PATENT DATED 25TH OcTOBER, 1858. 





In roller and other cotton gins the cylinder of teeth travels in such 
a manner that the cotton is carried over the top thereof back to- 
wards the bush, and the roller or stripper, placed above said cvlinder, 
rotates in the same direction, so that its lower surface, near the said 
cylinder, travels in the reverse direction to the motion of the cotton, 
to free the same and roll the mass over. 

This cylinder and stripper have heretofore been connected to each 
other by belts, which, under the strain and shortness of the belts, 
are apt to slip; they have also been geared together by an interme- 
diate pinion, but in this case it becomes difficult to obtain the 
proper speed on the stripper; and also the gears are exposed to 
catching dirt, cotton, sticks, and other obstructions, and also to be- 
coming entangled in the clothes of the attendants (generally 


negroes) or inflict personal injury, independent of the cost of said | 


gears, and the trouble of fitting them. 

The nature of this invention, by S. R. Parkhurst, of New York, 
U.S., consists in connecting the stripper and ginning cylinder with an 
internal gear, viz., a female gear-wheel surrounding and driving the 
pinion on the end of the stripper shaft, by which means the proper 


motion is given to the stripper from the cylinder; the two are always | 
compelled to rotate simultaneously, and there is no chance for the | 


cotton to clog; there is no part of the gearing exposed so as to be- 
come injured itself, or entangled in any surrounding or contiguous 
articles; the gearing is kept clear, and the drum formed by the 
internal gear gives opportunity of applying power at this point, or 
taking off a belt to the blower. a, a, are the side frames of the gin, 
carrying by journal-boxes the shaft 1 of the surface tooth-ginning 
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cylinder 4, also the shaft 2 of the stripper c, and the shaft 14 of the 
brush-blower d; e, e, is the case of the blower, fitted so as to be 
| opened at top for cleaning if necessary ; f is a hopper, hinged at 3, 3, 
| and provided with an adjustable bottom edge 4, by which the mouth 
| or opening for the escape of seed between said hopper and the frame 
| is adjusted so as not to allow any cotton to drop out, only the seeds, 
| sticks, &e. Motion is communicated to the stripper from the shaft 1 
of the cylinder 4, through the internal gear A acting on the pinion t 
on the shaft 2 of the stripper c, to drive the same as before specified ; 
and & is a belt from the outside of the internal gear-wheel A, passing 
over the pulley / on the shaft 14 of the brush-blower, to drive the 
same thence around the tightening pulley m to the wheel A aforesaid. 

The tightening pulley m is set in suitable slings , and can be 
adjusted in such a manner as to keep the belt tight to the pulley / of 
the blower. 








Tue “Wetcome Nuccet.”—The ship Suffolk has arrived from 
| Melbourne, having on freight about 43,000 oz. of gold, including the 
“ Welcome Nugget.” 

Gunpoats.—The following shipbuilding firms have contracted 
| with the Government for the supply of new gunboats:—Mr. 
Pitcher, 1; Scott Russell and Co.,3; Thames Shipbuilding Com- 
pany, 2; Miller and Co., 2. These vessels are required for sp 
therefore they will have fine lines and light scantling, and be fitted 
with engines of 80-horse power. From the specifications it would 
appear that they are intended to carry Armstrong’s guns. 
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NEWTON’S 


PUMPS. 


PATENT DATED 23nD OcTosER, 1858. 


FIG.2. 
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Tuis invention, a communication to W. E. Newton, of 66, Chancery- 
lane, relates to a mode of constructing certain parts of pumps, 
whereby the ordinary clack-valves may be dispensed with, and a 
contrivance adapted for admitting and discharging the liquid or 
fluid into and from the body or cylinder of the pump is employed in 
place thereof. 5 

Fig. 1 is a longitudinal vertical section of the pump taken through 
the passages of the exit-pipe, and dividing the cock transversely ; 
Fig. 2 is a transverse vertical section; Fig. 3 is a sectional view of 
the cock detached. The cylinder or body of the pump A is mounted 
upon a plate B. The driving parts consist of a crank-shaft D, which 
acts upon the piston-rod E* and piston E of the pump, by means of 
a connecting-rod F. On one end of the cranked shaft D is mounted the 
driving-pulley G, and at its other extremity the shaft D is provided 
with a crank H, which works the exit-cock I by means of a con- 
necting-rod J, acting upon a lever K, fixed upon the valve-stem or 
rod of the cock I, which consists of a barrel inside which works a 
conical plug P. The barrel of the cock is provided with two ways 
or passages leading to the exterior, the one @ across for the exit of 
the fluid pumped up, and the other 3, in a longitudinal direction for 
pumping the fluid up. The plug P is provided with ways or apertures 
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corresponding with the ways in the barrel, and with the two passag 

| ¢ and d in the barrel. This plug is in fact pierced in its centre with a 
| circular opening or passage 6! communicating with the suction-pipe ; 
this opening or passage is bent at right angles at 5*, so as to open upon 
thecylindrical surface of the plug, and by reason of the backward and 
forward movement will present itself alternately opposite to the 
openings of the passages c and d. The plug has also a partially 
annular opening a', which being always in communication with the 
exit-passage a, has its interior extremities alternately in communi- 
cation with the passages of the cylinder or body of the pump. 

On referring to Fig. 1 it will be seen that the piston E is at the 
middle of its stroke, and is supposed to be moving in the direction 
of the harrow ; it will therefore draw water through the passage d, 
and at the same time force out water on the other side of the piston 
through the way c. When it has reached the end of its stroke, the 
plug P, having moved on its axis, will have closed the two passages 
ec and d, but on the piston again receding, the plug P, by continuing 
its movement, will bring the way e inte communication with the 
suction-pipe, and the fluid will be forced out from the cylinder 
through the way d. 





GEAR. 


PATENT DATED 5TH OcToBER, 1858. 





Tuts invention, by M. Henry, of 84, Fleet-street, consists of arrange- | but yet so that each may be moved, adjusted, or regulated in- 


ments applicable to steam engines for working steam expansively. 


| dependently of the other, whereby steam may be effectively applied 


According to these improvements separate slide valves are em- | “eer and expansion varied as desired. 


ployed for etfecting the induction and eduction of the steam, instead 
of employing the same valve for both purposes, which separate 
valves have such gear or appliances, and are so arranged and acted 


on, that they may be regulated independently of each other, and the | valve rod. 


induction may thus be controlled. regulated, or varied, without in- 


terfering with the regulation of the eduction, and vice versd. For | by arods. C 


this purpose these independent slide valves may be so contrived as 
to act directly against the cylinder ports, and for working them, a | 
double link, on Stephenson’s link-motion principle, may be employed. 


these means steam may be admitted into the cylinder by one | this double link piece the valve rods v!, v®, are connected. 


slide-valve contrivance or double valve on each side alternately, and 


‘ig. 1 shows the arrangement adapted for locomotives. A is the 
cylinder; a, a, steam ports; 6, 6, eduction ports; ¢, c, ports in the 


| cylinder face leading into a, a, 6,6; B is the inlet valve, and vi its 


This valve B consists of two valve plates B!, B', each 
acting against one of the steam ports a, a, and connected together 
is the exhaust valve, which only acts against the 
eduction ports 4, b, and v? is its valve rod; his the exhaust. D is 
a double link shown in Fig. 2; and d), d®, its excentrics, one for the 
forward, and the other for the backing motion, and to slide blocks in 
E, F, are 
the levers for reversing adjusting the valves, and regulating ex 


exhausted by a distinct and separately adjustible slide valve, both | pansion, the lever E regulating the valve C, and the lever F the 
valves being so arranged that they may act in suitable combination, | double valye B; ¢!, el, e!, being the connections of the lever E, 


and fl, fr, f'", those of lever f G, expansion gear quadrant, and 
g the lever shaft. The eduction valve may be kept at maximum 
travel by setting its lever E at the first notch of the expansion gear 

uadrant or toothed catch plate, while the inlet valve may be shifted 
dby its lever) as desired, to vary expansion, which will be regulated 
according to the distance of its slide block from the centre of the 
link, the eduction valve retaining the same travel, however expan- 
sion or “cut off” may be varied. For reversing, both levers are 
worked. 

In another arrangement, also with link motion, the valves may be 
placed one under the other; the eduction or under valve has its 
extremities ports or steam ways corresponding to the cylinder steam 
ports, and the other valve is a sliding plate, so contrived that it 
may in the combined action of the two slides serve to close the 
steam ways in the eduction valve, which latter will thus alone 
regulate both exhaust and pressure, by shifting its lever to the 
proper notch of the quadrant, while the upper valve effects or regh- 
lates expansion or “cut off” at any point of the link’s range in 
either direction of motion, so that to reverse action the eduction 
valve lever only need be shifted. 

Figure 3 exemplifies this arrangement. A, cylinder as before ; 
0, 0, steam ports; I, eduction or under valve, having formed 
through it steam ways or ports é, i, leading to and corresponding 
with the ports 0, 0; J is the upper or “ cut off” valve; v', valve rod 
of the valve 1, and v" of valve J; E and F, valve levers; e!, e!', e!, 
t', f4, #24, connections; D, link; G, toothed quadrant; and g, 
lever shaft as before. Here the valve J will cut off steam at any 
point of the link’s range, and at any position of the valve I, so that 
the engine may be reversed by shifting the latter only. 


WRIGLEY’S FRICTIONAL COUPLING. 
Tus invention, by Mr. Francis Wrigley, of York Chambers, King- 
street, Manchester, consists of an arrangement for instantly en- 
gaging and disengaging gearing in motion. Fig. | shows a front 
view and section of a coupling for large diameters, and Fig. 2 also a 
front view and section of one of smalls, size. The frictional apparatus 
will be seen to consist of two concentric rings, A, A, and B, B; the 
latter or inner one being divide | into segments, and slightly less in 
diameter than A, A. The connection of these segments is made by two 
knuckle joints E, E, worked by the sliding block D, These joints 








force the segments B, B, apart, pushing them into gradual contact 
with the interior surface of the outer ring. So softly is the movin 
power, however great, by this means transmitted to the shafting an 
machinery, that neither noise nor vibration is observable; and as 
the knuckle joints become straight, all the centres being in line, and 
forming a column, when the contact is made, they require no sus- 
taining power to keep them in their places. The plan comprises a 
ready method of compensating for any slight wear of the friction 
surfaces which may take place. 

The introduction of this apparatus promises a considerable ad- 
vantage in the safety and facility with which machinery may be 
thereby engaged and disengaged whilst in motion. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE TELEGRAPHIC FORMULA OF DISCHARGE, AND LAW 
OF ELECTRO-DYNAMIC INDUCTION, 
Sir,—In my letter which appeared in last week's ENcrnErr, I stated 
that the formula which expresses the law of discharge, viz. :— 
-_ ES _ ES 
j=. = i a eo, 08) 
R L 
must form the basis of the science of induced currents, as Ohm's 
law already forms the basis of the science of voltaic currents, 
properly so called. I have since retlected that the formula admits 
of a far more extensive application; but before explaining this, I 
wish to correct an inaccuracy of expression into which | fell in 
working out the formula. Referring to Fig. 12,1 said: “If n = Ap 
express the force of the regular voltaic current when fully esta- 
blished, n? expresses the initial force of the discharge.” Now, to 
have been quite accurate I ought to have said, “ If n = Ap express 
the electro-motive force of the battery which produces the voltaic 
current ;” for the force or intensity of the current is expressed by I 
and not by E. 

Now, this error, trifling as it may appear, and founded merely 
upon the ambiguity of the word force, led me into a serious mistake 
in the first view which I took of the relation between the discharge 
and the current; for my first idea was that i would be proportional to 

Ip — E282. 
= 

This, however, is not really involved in the process by which 
I derived the law of discharge from that of the current; 
and yet I am well pleased to have worked it out by another process 
totally independent of Ohm’s theory, founding it upon the simple 
law of static attraction and repulsion, which was first, I believe, 
clearly and distinctly established by Sir William Snow Harris on 
the basis of direct experiment. This is perhaps one of the greatest 
services which the exquisitely delicate instruments invented by 
that distinguished electrician, combined with his own great skill in 
manipulation, have rendered to the science of electricity. 

I say, therefore, that the law of discharge expressed in the above 
formula, although, as I have already shown, capable of being 
deduced from Ohm’s theory, does not rest upon that theory, but upon 
the simple law of static attraction and repulsion, thus expressed by 
Sir W. Harris :—‘* When ditierent measured quantities of noe rane 
are disposed on the same surface, the forces (of attraction and repul- 
sion), as indicated by an electrometer, will be as the square of the 








respective quantities ;’—a law which was anticipated by the Hon. 
Mr. Cavendish so long ago as the year 1772. This law, as we sball 
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find more and more, lies deep at the basis of the whole science of 
electricity—static, current, and magnetic; and on this immutable 
law rests, by direct deduction (as well as by indirect inference from 
Ohm’s theory of the current), the law of discharge above given. 

Now, in reflecting last week upon this subject, it occurred to me 
that if the law of discharge forms, as I previously stated, the basis 
of the law of induced currents, which is — to the coil, the 
magneto-electric machine, and submarine cables, it must also admit 
of a direct application of its own; and that, in short, it must be the 
law of all these numerous cases in which we use sudden discharges, 
or what are termed momentary currents, in contradistinction to pro- 
longed currents. Regarded in this light it becomes, I think, of much 
more extensive and general application than even Ohm’s law; and 
among other numerous cases it must include the working, not of sub- 
marine cables or underground wires only, but of the telegraph 
generally. In pone of fact, we never use regular voltaic currents in 
working the telegraph. He must be a slow manipulator who does 
so; and his work must be sadly expensive, not only in time lost, but 
in battery power expended uselessly. How are the telegraph 
signals produced ? Generally by making and breaking contact as 
rapidly as the hand of the operator can manipulate or the reader 
decipher. Now, I say this work is far too rapid to admit of a regular 
voltaic current being established, not only when the wire is under 
the influence of induction, for then (as Professor Thomson has 
well and beautifully remarked) “even lightning becomes slow” 
—not only, I say, when the wire or charge is under the 
influence of induction, but also in every case of telegraph-manipu- 
lation, whether with Wheatstone’s needle or Morse’s dot-and- 
dash style. Look at Hughes’ admirable instrument. Does the 
momentary contact of the flying arm with the pin that rises to meet 
it at the touch of the key permit of the establishing of that slow 
and ponderous thing—a current-charge? As well tell me that a 
single spark from a small electrifying machine will charge a Leyden 
jar. The voltaic current is altogether a slow affair; and I repeat 
that in telegraph work, as generally practised, we have only to deal 
with discharges. The telegraph thereby becomes literally our 
lightning messenger ; for lightning is a discharge, and not a current. 
When converted into a current by what is not improperly termed a 
discharging-rod, then even lightning becomes very slow, very geutle, 
and very harmless, 

Viewing the subject in this light, I saw that if it were so, the 
battery power employed in working the telegraph must either be 
enormously disproportioned to the work to be done, or it must be 
greatly at variance with Ohm's formula, which is generally regarded 
as the only and infallible rule in all such matters. By this theory 

E 
, R 


and as the section of the telegraph-wire is generally the same 
throughout, the resistance R may be regarded as proportional to the 
length. Hence, by this formula, we ought to increase the battery 
power E exactly in proportion as we increase the length R of the 
wire, in order to preserve unchanged, at any distance, the intensity, I, 
of the current. If twenty cells, therefore, be required for a distance 
of 20 miles, forty cells will be required for 40 miles, 100 cells for 100 
miles, and so on. On the contrary, if the law of discharge 


F2 
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be applicable to the telegraph, a totally different rule should prevail ; 
for it shows that, to preserve the same value of #, it will be necessary 
to increase F. only in proportion to the square root of R. 

Not being a practical telegraphist, | did not recollect what precise 
rule was followed in this matter, because althongh I have heard or 
read frequently the battery power used for different distances, yet as 
it was associated in my mind with no principle, it had escaped my 
memory. I therefore immediately referréd for information to Mr. 
Walker's excellent little work on electric telegraph manipulation, 
and there I found a distinct statement of Ohm’s law, terminating, by 
the usual steps, in the somewhat formidable expression, 


i= 


nE 
F=xkD , n/ 
bs] 8 


“ D being the distance between the zinc and copper plates, S their 
sectional area, / the length of the connecting wire, and sits sectional 
area. So that (says Mr. Walker), as E, n, 8, or s increase, the force 
(i. e. F, which I express in Ohm’s law by I) increases; but as R, r, 
D, and / increase, the force diminishes.” That is to say, the force or 
intensity, [, of the current (other things being equal) increases 
directly as the battery power, and diminishes as the distance in- 
creases, which is what Ohm's law teaches, and which, so far as 
regards the regular current, is quite correct. Mr. Walker is there- 
fore perfectly orthodox. 

But all this is given as preliminary to a statement on the subject 
of “ Telegraph Batteries,” under which head, in the next paragraph, 
we find the following :—* According to the distance between stations, 
we vary the number of cells; for the short groups of LO or 15 miles, 
we use 24 cells; from Tunbridge, up or down the line, 40 to 60 
iniles, we have 48 cells; Dover to London, 72 cells. We have 
in these cases more force than we actually need; but we are thus 
»rovided against any loss that may occur through failure or defective 
insulation.” 

Now, let us see what rule, if any, is followed in this arrangement 
It is true that we can scarcely expect any rule, for Mr. Walker. 
even in the act of laying down Ohm’s law, says :-—‘ Accordingly, 
therefore, as we require a longer circuit r, the greater would be the 
number » of the series, ie, the greater would be the number of 
cells ;” but, he adds—“ Experiment alone determines these relations 
If so, I should like to know what is the use of a law 
which leaves all to experiment? Let us see, however, whether ex- 
periment has found out any law for itself. Twenty-four cells, we 
are told, are used for 10 or 15 miles. If so, then, according to 
Ohm’s law, forty-eight cells should be required for 20 or 30 
miles; but Mr. Walker says that forty-eight cells suffice for 40 or 
60 miles, that is to say, when the electro-motive force (E) is 
doubled, it works over four times the distance, which is exactly in 
accordance with the formula— 


in each case.” 
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He adds that from Dover to London seventy-two cells are 
sufficient. Not having a “ Bradshaw ” at hand, | do not recollect 
at this moment the exact distance between London and Dover by 
railway. 1 know it is not much less than 80 miles, if not more ; and 
for this distance, according to Ohm's law, at least 15v cells should 
be required; according to the formula of discharge, the number 
required would be found by the simple rule of three. 


J10: /80 = W:2= 


I think, if Tam not far wrong as to the distance of Dover 
from London, nothing more can be required to show that the 
formula of discharge, and not Ohm’s law, is applicable to the working 
of at least that system of telegraphs which is so ably superintended 
by Mr. Walker. 

Again, Mr. Bakewell, in his work on “Electric Science,” after 
describing the electro-magnets used on the English telegraphs, says 
(speaking, no doubt, on good information) : —** These electro-magnets 
work briskly through a circuit of upwards of 400 miles, with a 
battery consisting off 100 pairs of plates.” This is evidently given 
as what may be termed an extreme distance, which taxes the 
full power of the battery to » ork through “ briskly.” On the other 
hand, Mr Walker states, that with 24 cells for 1” miles, or 
even 15 miles, he has more force than he actually needs. The square 
root of 15 isnearly 4; let us, to get the next square number, suppose 
that in a case of necessity the 24 cells would be quite capable 
of working through 25 miles, which every telegraphist knows to be 
within the mark. Then the i 


roblem to be solved is this—if 
24 cells be capable, at need, of working through 25 miles, how 
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many cells will be required to work through 400 miles?—for which 
the law of discharge gives this proportion :— 
n/25 : /400 = 24: c = 96 


so that 96 cells would do the work; and, therefore, 100 cells would 
be capable, as Mr. Bakewell says, of “ working briskly.” _ 

It appears, therefore, that the law of discharge is applicable to 
the needle telegraph in general. 

Let us now see how they manage these matters in Germany. Dr. 
Schellen, in his truly admirable work, “‘ Der Electromagnetische 
Telegraph,” published in 1854, says, at p, 58:—“ In telegraph con- 
ductors the wires have a considerable length, and, therefore, on 
account of the cost and weight, their section cannot be increased 
beyond a certain limit. Hence the necessary current-strength can only 
be obtained by enlarging the power-apparatus ; in fact, by multiplying 
the number of cells in the battery. In this matter it has been esta- 
blished by experience (erfahrungs-gemdss) that to be able to work 
any telegraph apparatus with certainty (sicherheit), the number of 
cells is not proportional to the length of the line, but that the pro- 
portion of the number of cells must be greater than the length of 
wire. Assuming, for example, that for a length of wire of 3 miles 
(nearly 15 English miles) one cell of Grove’s battery is sufficient, 
then to throw a telegraph into action through a distance of 6 miles 
(30 English miles), under otherwise similar circumstances, two 
cells of Grows battery are no longer sufficient, but more than two 
cell are required to obtain the same sicherheit in signalling as before.” 

Now this seems at first sight dead against my formula of dis- 
charge, and to go even beyond the requirements of Ohm’s law. But 
what are the actual circumstances of the case? At the time when 
Dr. Schellen’s book was published, the telegraph generally adopted 
throughout Prussia was that of Siemens and Halské—a most 
ingenious instrument, described by Dr. Schellen as far surpassing 
all others, and working on this peculiar principle, that during the 
transmission of a message the battery was constantly in operation, 
except when interrupted to give the signals. Action was the 
normal state of the battery. The index of the instrument at both 
the transmitting and receiving stations was constantly moving 
round like the hand of a clock, though much more rapidly, and 
this not by clockwork, but by the force of the current. When the 
transmitting operator wished to signal a letter, he stopped his index 
at that letter, which broke the circuit, and the index at the receiving 
station, or even at all the stations along the line, immediately 
stopped at the same letter. Here was a good chance for Ohm’s 
law, and accordingly it stepped in and did the work. 

Dr. Schellen is wrong, however, in saying that the same power 
would be required for any telegraph. This general statement I 
leave Mr. Walker to answer. 

But why is Dr. Schellen not satisfied with even the liberal 
allowance of battery power sanctioned by Ohm’s law? Why did 
experience say in Germany in those days that still more power was 
required ? The secret of this lies in the fact that Siemens’ 
telegraph is an electro-magnetic one, requiring enormous coils of 
exceedingly thin wire, each of which coils otiers probably a much 
greater resistance than all the intervening length of suspended wire 
between two stations which are not very distant from each other. I 
have not yet examined this point minutely, but I have little doubt 
of it. The consequence is, that the actual length of the circuit 
increases in a considerably higher ratio than the mere distance 
between the two stations. Hence Ohm’s law requires that the 
battery-power shall increase in a higher ratio also, and it seems that 
experience had found out this. Moreover, each cell of Grove's 
battery, combining great electro-motive force with small plates, 
introduces of itself a great resistance into the circuit. Still I am 
inclined to think that if Dr. Schellen had carried his observations or 
his inquiries into the power necessary for working through great 
distances, requiring a considerable number of cells even of Grove’s 
battery, he would have found that Ohm’s law would have been quite 
sufficient. But that is a point with which I do not much concern 
myself. Itis enough for me to have shown that even this apparently 
exceptional case confirms my argument. 

In Germany, in France, and almost everywhere, except in England 
and for the railway service, Morse’s telegraph has now generally 
superseded all others. It is also an electro-magnetic telegraph, but 
works by momentary currents, varying only in the shorter or longer 
duration required to make dots and dashes. It will be interesting to 
know the power that is necessary for this telegraph through different 
distances. Now, I find in the latest French book on the subject, 
*‘Blavier’s Cours de Telegraphie,” published in 1857, the following 
explicit statement :—“ It may be laid down that, with the apparatus 
generally employed in France, and during tolerably fair weather, a 
battery (Daniell’s) of thirty cells, kept in good order, suffices to com- 
municate to a distance of 100 kilométres (nearly 70 miles); a 
battery of fifty to a distance of 200 kilométres; a battery of seventy 


to a distance of 400 kilométres.” Or thus— 
Celis, Kilometres, 
30... 100 
' ie ose ese 200 
WW del “assy ane “ame ee ake 400 


Now, according to Ohm’s law, the number of cells should be 30, 
60, 120; according to the law of discharge, the proportion 
/100 : /200 : 400 = 10 : 14: 20, gives for the number of cells 
the values 30, 42, 60, which are not very far different from the 
numbers actually in use, 30, 50, 70. IT leave the reader to judge, 
therefore, which law is applicable to the case. There is, however, 
this manifest fact, that the numbers do increase in a higher ratio 
than that which is indicated by the law of discharge, though not in 
aratio nearly so high as Ohm’s law would require. And why? I 
answer, for two reasons—1. Because the dashes in the Morse system 
require discharges or currents of longer duration than the dots, and 
the longer the discharge continues the more it is assimilated to a 
current, and the nearer it approaches to the condition formulated by 
Ohm’s law. 2. Because this telegraph also is electro-magnetic, 
requiring coils of great length of wire, which increase the resistance 
in a much higher ratio than the mere distance telegraphed over. At 
the same time this coil-addition tells much more on a short than on 
a long distance; hence the same number of cells (20) are added for 
the tirst additional 100 kilométres as for the next 200. Still we 
never arrive at anything like the 120 cells which Ohm's law would 
demand for the longest distance; we have only 70, while the law of 
discharge says 60; and I have not the least doubt that, by still in- 
creasing the distance, the number of cells required would approach 
nearer and nearer to that which the formula indicates. 

I consider this formula, therefore, to be completely established, 
even by these considerations alone. 
deduced, in the first instance, from these results; and I wonder that 
* telegraph engineers,” whose business it is to attend to these matters, 
never thought of doing so. 1 mention these things, however, merely 








by way of experimental proof, as showing the practical value of the | 


formula, and that it is pre-eminently the law of the electric telegraph. 

It does appear, indeed, that in the Morse telegraph there is a slight 
tendency to a current—more so, apparently, than in the needle- 
telegraph. If say so much the worse for the credit and 
character of the Morse system. It is evidently the perfection of 
telegraphing to telegraph by the law of discharge—to signal by the 
actual lightning flash—to work with the first rush of the torrent, 
and to send the electricity onward at one bound from the battery at 
the instant when the spring has been wound up to its highest pitch 
of tension, and when the winged messenger starts ot!, full speed, on 


so, 





It might have been actually | 


his mysterious flight, like the arrow from a bow which has been bent | 


to the extreme point of endurance, and “ rejoicing as a strong man 
to run a race.” 

How beautiful it is to trace through all this the action, and the 
sole action, of the simple fundamental law of static attraction and 
repulsion! It is this attraction, which is as the square of the 
ditierence of tensions (E), that causes the discharge itself when 
contact is made at the battery; under this intluence the lightning 
travels through the long length of wire. Perhaps it meets in- 
duction in its way; and what is this induction? 


It is the | 


law of attraction and repulsion again operating — the same 
law which actually produced the discharge, but now impedes 
its progress. At length it traverses the far distant coil, and 
what happens there? Again the simple law of attraction and 
repulsion, acting this time laterally or magnetically, but still 
with a force which is as the square of the difference of the tensions, 
comes into action, and calls into parallelism the molecular currents 
already circulating in the core of soft iron. The iron core thus 
becomes a magnet, and what happens then? The same phenomenon 
is repeated ; the molecular magnetic currents, still acting laterally, 
and still acting by attraction and repulsion under the same law, 
call into parallelism similar currents in the iron armature. The 
armature is attracted with a force which is as the square of the 
difference of tensions; and here that force is enormous, for although 
the tensions in every part of the molecular currents are almost 
infinitely small—so that magnetism has, practically speaking, no 
tension, no manifestation of the character of static electricity—yet 
the ditlerence of the tension in ditferent parts of these infinitely 
numerous circuits of no resistance is probably greater than can well 
be computed or conceived. But of this I shall have occasion to 
speak again In the meantime the armature is attracted; and then 
what takes place? Another circuit is closed—a local battery is 
called into action, another discharge takes place, still under ‘the 
same law, and the whole process is repeated within the receiving 
station, until at last, from no other action throughout the whole 
process than that of simple attraction and repulsion, exerted either 
directly as in producing the discharge, or laterally as by the dis- 
charge itself and by the magnetic currents, the message appears in 
legible and indelible characters upon a slip of paper, which is all 
this while coolly uncoiling itself from a small wheel as if nothing 
extraordinary were going forward. 

Have I not truly said that the simple law of attraction and 
repulsion lies deep down at the foundation of the whole science of 
electricity, including magnetism? And it is upon this law, directly 
and immediately, that the formula which I have given as the law of 
discharge rests. I now say that this law of discharge is established, 
and that it will be found to be the most important and most 
generally useful and applicable law, in explaining the ph a of 
¢ tricity. 

I cannot say the same with reference to the formula which I gave 
last week as probably the law of induction (i). I did not at that 
time see my way clearly through this difficult subject, and I, there- 
fore, spoke of it with some degree of ditfidence and hesitation. It 
was the second form which I had given to the formula, the first 
having been deduced from the erroneous view of the law of dis- 
charge which I have mentioned at the beginning of this letter, so 
that it took the following shape :— 
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Having found that the original expression for the law of discharge 
was wrong, it necessarily followed that the above expression was 
wrong also; and, accordingly, I altered it into the form given in my 
letter of last week, viz. :— 

gate ww LD 

Lida 
I must confess that, although I did think this expression substan- 
tially correct, yet I was by no means thoroughly satistied with it— 
the less so, as it seemed to throw no light on the proper construction 
of an induction- coil; not even so much as the formula in its original 
shape(1). The great difficulty which I have found, and which others 
will find, in this matter, is to abstract the mind entirely from Ohm's 
law. Ever and anon that law will, from leng habit and repute, force 
its way back upon the mind, and will dwell and act there, almost un- 
consciously to ourselves, leading us to wrong conclusions in a matter 
with which it has no business to interfere at all. I think, however, 
[ have now completely succeeded in shaking off this source of mis- 
conception; and, indeed, I have at length obtained a view of the 
subject so clear and satisfactory to my own mind, that I feel almost 
perfect confidence in laying down the following expression as the 
formula which gives truly in substance the law of the initial force 
of induced currents on making or breaking contact :— 
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It will be observed that this expression differs from the original form 
(1) only in the circumstance that E? is converted into E', which is, 
however, a most important change. The reason is this—I saw at 
first that i’ ought to be proportional to #; but having fallen into the 
error of making 7 proportional to I2, and finding this wrong—tinding 
that 7 was really proportional to E*, I then applied to the second 
formula (2) the same principle; whereas, in point of fact, ¢ is really 
in the second case the electro-motive force, as I had seen at first, and 
? is therefore proportional to 7. But by formula A, 
Et §2 

L? 

Hence the form which I have now given to formula B, and which I 
hold to be substantially correct, although I have still some doubts as 
to its perfect accuracy in one or two little matters of detail; and 
chiefly as to the part which is to be assigned to L’. On this subject the 
following principles, among others which I consider erroneous, are 
laid down by Gavarret ; but the reader must recollect that Gavarret 
has no certain principle to guide him, since he does not admit the 
identity of static and dynamic induction, and therefore I attach but 
little value to his rules, which are derived emperically. Still, even 
on this ground alone, the following, which I have selected as appear- 
ing to me to approach nearest to the truth, may deserve attention :— 

“1, The intensity of an induced current is in the direct ratio of the 
sum of the electro-motive forces brought into play, that is to say, of 
the sum of the inducing actions developed in the induced circuit, and 
in the inverse ratio of the sum of the resistances of its own circuit. 

“2. The total resistance of the induced circuit, the intensity of the 
inducing current, and the distance of the two circuits (to which I 
add, the inductive capacity of the dielectric) remaining constant, the 
intensity of the induced current is in the direct ratio of the product of 
the lengths (L' l’) of the portions of the two circuits which re-act upon 
each other. 

“3. When a reciilineal portion of the inducing circuit is replaced 
by a sinuous portion of the same circuit, of the same length in projec- 
tion, and placed at the same distance, the inducing action remains 
the same, and the induced current preserves the same intensity. 

“4, The induced current still preserves the same intensity when a 
similar substitution is made in the induced circuit.” 

In the first rule, I substitute the sum of the square of the electro- 
motive forces, which is the law of static induction and the law of 
discharge. This addition follows therefore from my theory. In the 
second rule I add the inductive capacity of the dielectric, which 
follows also from my theory. According to Gavarret’s theory, 
which is simply and avowedly Faraday’s, and is, therefore, no theory, 
the inductive capacity of the dielectric has nothing whatever to do 
with dynamic induction. I think I shall yet show that this is true 
enough where molecular-magnetism, or that which is developed in 
and by iron, is concerned; that description of magnetism being pro- 
duced or exerted by currents which have no appreciable tension, 
though great differences of tension. But on this subject I cannot 
enlarge at present. I shall merely say farther with reference to 
Rule 2, that although I have serious doubts as to the product of the 
lengths, still I have introduced that expression (L//’) into the 
numerator of the formula. 

I made a coil of iron wire; the primary was 70 ft., the secondary 
77 ft. in length; both wires had the same thickness or section ; and 
even with its iron core inserted, this coil scarcely worked at all. I 
then removed 3: ft. of the primary, and it worked very well. 
forgot to try what would have been the effect if the 30 ft. so removed 
had been introduced into the primary circuit externally; but I shall 
do so by and by. I am busy preparing a complete set of apparatus 


for these experiments. ae 
_Gavarret’s Rules 3 and 4 seem to me at present to be unobjectionable, 
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but they suggest points of detail in which my formula (B) in its 
present form is evidently defective as applied to coils. 

Let us now see what this formula teaches even in that state in 
which it stands at present, and which I hold to be substantially 
correct in its leading and most essential features. In the first place, 
I would remark that it does not affect in the slightest degree the 
opinion which I have expressed as to the expediency of using a thin 
wire for long submarine lines. It is remarkable that all the three 
forms which I have successively given to the expression agree in this 
particular; and the more I retiect on the subject the more am I con- 
firmed in the truth of this view. It is true that E* is now raised to 
E‘, but S is raised to S2, which leaves the relation of these 
two parts of the expression exactly the same as before. Now, 
on looking at the formula (B), we find that, other things 
being equal, we increase the initial intensity (i) of the induced 
currents in proportion to the square of 8, but only in the simple 
ratio of s. Hence the advantage of making the primary wire 
always thicker than the secondary. Again, the intensity is dimi- 
nished in proportion as we increase the square of the total length 
L of the primary, but only in the simple ratio of the total length 
2 of the secondary. Supposing the total length of both wires to 
be in coil, the formula shows that a great advantage is gained 
by rendering the primary much shorter than the secondary. Here, 
therefore, are two experimentally-known facts, taught and clearly 
éxplained by this formula:—1l. The advantage of the greater thick- 
ness of the primary wire. 2. The advantage of the greater length 
of the secondary. If the whole of the secondary be in the coil, 
then 7=/, and no advantage is gained by increasing the length 
of the secondary, except that it enables us to increase also the 
length of the primary, and still to maintain a great difference between 
them. This, however, isthe source of power in the coil ; it is the differ- 
ence between the length and thickness of the two wires that constitutes 
(under certain conditions) the vital element of its efficiency. The 
formula teaches also, that in a coil of great length, and worked by 
high battery power, that portion of / by which it exceeds /’ may be 
extended across the Atlantic with impunity. On the other hand, we 
are taught the great advantage of making L = L’; that is, including 
the whole of the primary in the coil; in other words, we do, of 
course, diminish the effect by increasing the external length of the 
secondary, but much more by increasing the external length of the 
primary. If we double /, the intensity is reduced by one-half; if 
we double L, it is reduced to one-fourth. If, for a given thickness 
of dielectric (d) we use an insulating materia! of double the inductive 
capacity (c), we double the intensity ; but if we halve the thickness 
of the same dielectric, we quadruple the intensity. 

I have thus stated, in a general way, the principles of the true 





construction of induction-coils and magneto-electric machines, as | 


taught by this formula; and I say the formula is now in that state 
in which these broad principles are clearly and reliably brought out; 
but still I admit that it is susceptible of improvement in minor 
matters of detail, which present a very difficult problem, although I 
hope, by careful study, to bring it to perfection by and by, if not 
anticipated in this work by some person more competent to the task. 
In the meantime, I must apologise for the great length of this 
letter, which has been written hurriedly, at intervals, in the midst 
of experimental operations; and the only excuse which I have to 
offer for occupying so much of your space is, the great importance 
which seems to me to attach to the subject. G. Buair. 


P.S.—I have read carefully “ X. Y. Z.’s” letter, and intended to 
have replied to it fully this week; but the subject which has 
occupied my attention in the preceding remarks appeared to me of 
much greater urgency and importance. I must, therefore, postpone 
replying to “ X. Y. Z.,” except to correct a few of his misrepresen- 
tations, for his letter I consider to be one complete tissue of error, 
misconception, and misrepresentation, from beginning to end. In 
the first place, I cannot understand why, if he thought the “ view 
of the subject” which I am now elucidating to be of so little 
importance as he intimates in Tue EnGrNeer of June 1th, he 
should now consider it of sufficient importance to claim the theory 
as his own, and should then, by way of showing its great value, 
immediately set about demolishing it as far as he can. Let him 
reduce the theory to what he seems disposed to make of it, and he 
is welcome to keep it. On this point I leave those who may feel 
any interest in the subject to judge between us. It appears to me 
that “ X. Y. Z.,” like most other people who have had their atten- 
tion directed to the phenomena of submarine cables, did form a very 
strong opinion that static induction produced all the phenomena of 
these cables; but so far does he seem from having formed what is 
properly termed a theory on the subject, identifying completely, as 
I have done, the phenomena of static and dynamic induction, that I 
can plainly see he does not at this moment, or did not at least when 
he wrote his last letter, understand my theory; and that letter he 
wrote after reading the first of the three letters, or rather the first of 
three parts of one continued letter, in which I developed my theory 
—a letter all the three parts of which were written and communi- 
cated to Tue ENGINEER as one letter, although I was kindly favoured 
with the opportunity of subsequently adding to and improving it. 

With regard to “X. Y. Z.’s” two currents, I settled that matter 
weeks ago by experiment. I do not bring forward what I term a 
new theory on mere haphazard, or in that tone of doubt and con- 
jecture which pervades “X. Y. Z.’s” letter. He says he does not 
understand my theoretical demonstration of the single lateral 
current, which I can well believe, for the sense in which he uses the 
words “ static charge” throughout his letter, and especially in the first 
and last paragraphs, shows that he does not understand the funda- 
mental principle on which my theory is constructed. I never said 
that “the line of tension of the static charge is a parabola,” but I 
said, and I shall prove shortly, that the line of tension of the current 
charge under induction is a parabola. I have had this figure, with 
the demonstration, and certain important consequences deducible 
from it, lying in my desk for weeks, and have long promised to send 
it to THE ENGINEER, but have hitherto been prevented by a crowd 
of other matters, which seem to me of greater importance, pressing 
on my attention. I am well aware of its value in testing submarine 
lines; but I see in it a deeper secret still, and that is what has 
helped, with other things, to keep it so long in my portfolio. 
Surely “X. Y. Z.” does not require to be informed that the line or 
curve of static charge may vary intinitely, according to the form of 
the body that is charged statically. This is a very different thing 
indeed from current charge. But what if “X.Y. Z.” should yet live 
to learn that the line even of current charge is not a straight line, 
but the prolongation of an hyperbola? Hitherto, however, I have 
assumed it, with Ohm, to be a straight line, and perhaps it is so. 
With regard to “X. Y. Z.’s” remarks on my two unfortunate 
diagrams, Figs. 11 and 12, he is quite wrong as to both. Fig. 11 is 
a reprint from a letter of mine in THe ENGiveer of May 13th, 
where I used it to illustrate the very point which “X. Y. Z.” 
thinks I have overlooked. On reproducing it for another purpose 
in THE ENGINEER of June 10th, I never alluded to the line A’ m. 
With reference to my Fig. 12, I stated distinctly, in proceeding to 
apply that figure, ‘‘ Now the force of the discharge may be supposed 
at present to be proportional to the difference of the tensions at 
PandC.” “X.Y.1Z.” evidently does not see that this assumes, 
hypothetically, the lines A b, Ac, &c., to be straight, and not curves. 
When the proper time for recognising the curves arrived, I did so 
in my last letter, in working out the law of discharge. But it is 
many months since I pointed out to “X.Y. Z.” that an important 
distinction existed between tension and intensity. He made light of 
it at the time, and seems not yet to understand that distinction. 
Lastly, as to the sinking of the tensions, which is the only other 
point I can recollect of at present as requiring to be noticed in 
“X. Y. Z.’s” letter,—I beg to assure him that on this point also he is 

uite wrong; and if he looks to his own curves, especially those in 
ig. 2 (middle column) of his letter to Tue ENnGrineer of Dec. 10, 
he will find that they all exhibit a mysterious tendency to meet ata 
certain point in AB produced. Whatever instinct directed him 
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(contrary to his better judgment it seems) in drawing that figure, 
he will yet find, I trust, that it was a correct instinct, and that by 
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following it up it will lead him to the truth. As to his experiment 
with a battery of 270 cells, the “beautiful confirmation of his 
theoretical views,” which he there obtained, is at least as old as the 
year 1844; and, besides, his theoretical views are wrong. 

In conclusion, I beg to assure “ X. Y. Z.” that if he succeeds in the 
work which he has undertaken to accomplish, that is to say, in de- 
molishing what he calls his own theory, a very great calamity must 
oceur—the magnetic needle will cease to be magnetic, and will not 
know where to look for the north. G. B 





STEAM CULTURE. 


Sin,—In your number of the 3rd inst. there are some observations 
on the application of steam-power to the cultivation of the soil, to 
which I am induced to request the liberty of replying. The subject 
itself, in fact, is one of so much importance to the future interests of 
the country, and of agriculture in particular, that it is unnecessar 
for me to apologise for expressing an opinion upon it. Althoug 
but little acquainted with engineering, as a farmer, though no longer 
in practice, 1 have studied the subject of steam agriculture with 
considerable attention, and have formed conclusions which, whatever 
may be thought of their correctness, ought, at least, to lead those 
more and better acquainted with machinery than myself to reflect 
whether they have taken that comprehensive view of the mission of 
steam-power applied to agriculture which its application to other 
branches of industry warrants us in looking for. 

You ask, “ What can be the reason that the application of steam- 
power to agriculture has been _— such slow progress ?” 

In my opinion, one cause of the failure, whether total or partial, 
in applying steam-power to agriculture is, the attempt to accommo- 
date that power to the existing condition of the land, instead of 
adapting the land to the power. In the same way, before railways 
were constructed, the machinists endeavoured to adapt the loco- 
motive carriages to the common roads; but it was soon found that 
the power, and the basis of its operation, were incompatible the one 
with the other, and the attempt was given up; and thus it is with 
the application (with one exception only, which I shall presently 
advert to) of steam-power to the cultivation of the soil. In adapting 
the apparatus to the present state of the land, none of the systems 
hitherto brought before the public are founded on a principle con- 
sistent with that direct, simple, and comprehensive action which 
belongs to the all-conquering power with which they propose to deal. 
Smith’s and Fowler’s are confessedly the two best hitherto practically 
applied; but, although I admit that they do cultivate the land well, 
it is effected in a clumsy and round-about manner, and is far from 
that economic application I look for. Horse-power in ploughing is, 
indeed, dispensed with; but the amount of the reduction of that 
power on the farm is not adequate to the universality with which 
steam has superseded any other power into whatever other branch of 
industry it has been introduced; and, with regard to manual power, 
both these systems require as many men as would be wanted to 
plough an equal quantity of land by horse-power and the common 
plough. Let Messrs. Fowler and Smith each bring forward a com- 
plete balance-sheet of the expenses of a farm worked on their 
principle, and we shall then be able to jude of its economic result. 

Another cause is the confining the application of steam-power to 
one operation only of husbandry, that of ploughing. This I look 
upon as a great error in all the systems hitherto competing at the 
agricultural shows, into which they have probably been, in some 
measure, led by the offer of the £500 prize by the Royal Agricultural 
Society for that operation alone. I can only account for this offer 
on the part of the society by supposing that it arose from a desire to 
introduce steam by a graduated scale into agriculture, so as not to 
alarm the farmer by too great an innovation at once; if so, it was 
about equal to the soldier in India, who, being desired to write to 
inform the mother of a comrade of his death, and to break it to her 
in his letter by degrees, did it in this style :—** Madam, I am directed 
by my colonel to inform you by litte and litt’éthat your son is dead.” 
Assuredly, as soon as ever an acre of land had been ploughed 
successfully, however clumsily, by steam-power, animal-power 
received its death-blow, and the society might have come to the point 
at once. It is now a question of time, and, I think, not a very pro- 
tracted period, whether steam-power is to be laid aside as un- 
economic, or whether it is to supersede animal-power entirely, and 
reign paramount on the farm as it now does in the factory, and in 
travelling and the conveyance of goods, cattle, &c., by sea and land. 
And this brings me to the main object of my writing to you, namely, 
a consideration of “ Halkett’s Guide-way System of Steam Agri- 
culture,” which has not yet been brought before the public at the 
shows, but which has been inspected and approved by many of the 
first engineers and machinists, as well as others, but the adoption of 
which you refer or postpone to the Millennium, meaning, I conclude, 
“the Greek kalends.” My opinion is different, and I will now tell 
you why. 

In your paper referred to, you class the “ Halkett system” with 
Boydell’s, Bray's, Parker’s, and Platt’s; but this is an error, and, I 
think, a fatal one for your argument. _ It travels over the ground, it 
is true, but not on the ground, as they do; and in this respect 
it is sui generis; it acts also on a basis which enforces pre- 
cision in all its operations, which are not contined to plough- 
ing or grubbing the soil, as is every other system, but 
extends to the whole range of the operations of husbandry, 
from the first breaking up of the soil to the conveyance of the pro 
duce to the homestead. This property of the system also (enforced 
precision) renders it as easy to work by night as by day, which no 
other system can perform with equal facility, if at all, which I 
doubt. It differs also from every system in the small number of 
hands employed in working it. Even Fowler’s system requires eight 
men to sea seven acres per day, which is the same number re- 
quired to execute the same quantity with horse-power. In all 
respects, therefore, Halkett’s system ditiers in the most material 
points both from those with which you have classed it, and from 
Smith’s and Fowler's, over which latter it possesses a superiority 
only wanting a practical application to be universally admitted. 

Flaving thus shown the advantages (if practicable) of this system 
over every other at present in the field, I shall next consider the 
objections you urge against its adoption; and I am glad to find 
that amongst these you do not include the expense of laying down 
the rails, which I have always looked upon as a bugbear that will 
disappear when the immense advantages of the plan are known, 

You say “A certain class of reasoners are apt to conclude that 
because a locomotive moves to most advantage on a rail, and along 
with the weight which it draws, that, therefore, the most efficient 
means of drawing a plough, or other agricultural implement, is 
either to make the engine go along with the plough over the unpre 
pared soil, or on a tramway.” To such it may be serviceable to be 
reminded that the conditions of locomotive traction, in a nearly 
straight line for a continuous distance, are widely different from 
those of an implement which expends power, not merely in the act 
of transit, but in pulverising the soil as it passes. What, then, is 
the power required to pulverise the soil as compared with that in 
the act of transit? Hear what Mr. Halkett states on the subject in 
his paper, read before the Society of Arts on the 10th of December 
last :—“ There is one fact with respect to the ploughing trials above 
mentioned to which I would beg to draw especial attention, namely, 
the small amount of force with which twelve ploughs were drawn 
through the ground when the land was comparatively light. . 
I ploughed twelve furrows with a pressure of steam in the large 
engine of 321b., and in the small engine of 35 Ib., or say 33} Ib. in 
each. Now, 1 found upon trial that it required 20 Ib. of steam to 
move my machine at its regular speed (about four miles per hour) 
without any implement being in the ground; and it therefore re- 
quired only 13} Ib. additional pressure of steam to draw the twelve 
ploughs. A further pressure of 13} Ib. (which would have raised it 
to 47 1b.) would have drawn twelve more ploughs, had I had them 
put on,” &c. &c.* 

The small amount of power required to do the work is one of the 
peculiarities of Halkett’s system, and arises from the heel of the 


* See the Mark Lane Express of December 20, 1858—Supplement. 
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plough being higher than the point, so that there is no pressure on 
the subsoil, the plough only cleaving and lifting the earth ; the whole 
weight of the implement being sustained by the locomotive machine. 
In the common plough (and, consequently, with any other system of 
steam ploughing), the resistance due to the weight and pressure of 
the implement (according to the late Mr. Pusey’s experiments) 
amounts to 33 per cent. of the whole draft, and that with only one 
plough; whilst in Halkett’'s system, that of twelve ploughs amounted 
to only 41 per cent. of the pressure the engines working up te 
10-horse power. This, I think, is a satisfactory answer to the objec- 
tion you have urged against the “ Guideway,” on the score of a 
diflerence in the traction between drawing a train of carriages and 
drawing a plough through the soil. 

With respect to the difficulty arising from the unevenness of the 
surface of the soil: if it refers to the slight inequalities, it will 
operate with more force (as I have witnessed myself) in Fowler's or 
Smith’s case than in Halkett’s. In the former, the tension of the 
wire-rope keeps it at one level; consequently, it drives the plough 
through a rising ground, and over a depression, the regulator being 
a very inefficient contrivance, besides occasioning frequent stoppages. 
On Halkett's system, the conductor has nothing to do but to attend 
to the implements, which, by the contrivance for elevating or de- 
pressing tuem, can be altered in their draught in a moment All 
ploughing, however, has a tendency to level the ground ; and every 
year, with good culture, the fields become more easy to cultivate. 
And with respect to greater inequalities, the “‘Guideway ” machine 
will ascend an elevation of 1 in 5; and where they are greater, the 
rails can be laid down upon a scale to meet the case. 

London, Jane 14, 1859. Aw Ovp Farmer. 





GAS ESCAPE-VALVES FOR BLAST FURNACES, 
Sin,—I have observed in Tuk Exorveer of the 27th ult. @ com- 
munication describing the territic and deplorable explosion which 
oceurred a few days previously to that date at Lord Granville’s 
lronworks. The report attributes the explosion to the aeepene of 
the workmen in charge of the furnaces, or to the shut-off valves 
being out of order. Whatever may have been the cause of the ca- 
tastrophe, it is unquestionably very desirable to adopt such self- 
acting mechanism as will effectually close the connection between 
the air receiver and the furnaces, whenever it may be desirable to 
stop the steam engine which supplies the air to them; and, to ac- 
complish that object, Mr. Lloyd, engineer to the Lileshall Iron 
Company, devised the arrangement of nozzle and valves as shown 
in the accompanying drawing, which, I trust, you will consider of 
sufficient importance to obtain a 
corner in your valuable journal. 
The nozzle A is connected to the air- 
receiver by the flanch B, and to the 
tuyere pipes by the flanch C, the 
valves D and E, as shown in the 
drawing, would open the communi- 
cation between the air-receiver an | 
the furnaces, and thus permit the 
compressed air from the blowing 
engine to enter the latter; but during 
any stoppage of the engine the valves 
would descend until the valve E 
occupied its appropriate seat F, 
which operation would permit the dangerous gases from the furnaces 
from mixing with the air in the receiver, and at thesame time aflord 
an opening for their exit into the atmosphere. Two objections have 
been made to the arrangement I have attempted to describe, and I 
state them here with the hope that you will kindly favour me with 
your views of them, It has been urged that the valves might not 
assume the position as shown in the drawing, for that, on starting 
the engine, they would gradually rise until the pressure of the air 
in the nozzle would be equalised, and, as a necessary consequence, 
their upward motion would cease. And then, again, it has been 
urged that the theory of Professor Rankine would be partially appli- 
cable, that is, if the valves assumed the position as shown, the 
foree of the air necessary to sustain them there would have to be 
subtracted from the whole force of the air in the nozzle, and, there- 
fore, the air would enter iato the furnaces with diminished pressure. 
TELEGRAPH, 


| We cannot perceive the force of either of the objections to which 
our correspondent alludes as having been urged against the arrange- 
ment described. If the weight of the valve be less than the pressure 
of the blast acting against it, it will rise to its full height, and 
remain there. As for its action diminishing the pressure of the blast, 
we do not see how that could follow, unless the weight of the valve 
was so nearly equal to the full pressure beneath it that it would rise 
only a very little, and thus wiredraw the blast. ] 
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ADULTERATION OF Foop.—Mr. Scholetield, M.P., has revived his 
bill for preventing the adulteration of articles of food or drink. 
Analysts will be appointed by vestries, district boards, and town 
councils; and tradesmen, duly convicted of the crime of corrupting 
the food of their fellow-men, will be heavily fined, and branded as 
adulterators, at their own expense, in the public newspapers. Scot- 
— and Ireland are not to enjoy the advantage of this beneficent 
aw. 

Iron Hoors Arnounp Corron Ba.es.—An experiment has 
been made in Louisiana, U.S., to test the comparative security 
from fire of cotton bales bound respectively with hempen ropes and 
iron hoops. Tour bales of cotton were subjected to the test, to wit: 
one bale of ordinary packing, from a country press, bound in rope ; 
a similar bale bound in iron; one small compressed bale bound in 
rope, and a similar bale bound in iron. All were placed on properly 
erected piles of pitch-pine sticks, filled in with ites and sharin 3, 
in order that the fire, when started, might be fierce and rapid. In 
about fifteen minutes after the fire was applied, nearly all the ropes 
of the two bales had parted, which thus permitted the cotton to 
burst out and burn. On the other hand, although the bagging of 
the iron-hooped bales was burned, the cotton remained firm, and all 
the efiect produced upon the cotton was a slight charring of its 
outside surface. In half an hour the rope-bound bales had fallen 
down in loose masses, and the cotton burned freely, but the iron- 
bound sides sustained very little injury. This experiment afforded 
positive proof that iron-hooped cotton bales will prevent the rapid 
burning, by accidental fires, of cotton-laden steamers and cotton- 
filled stores. As long as cotton bales are kept firmly bound together 
the air cannot penetrate into them to support combustion ; the fact, 
therefore, is self-evident, that iron hoops for cotton bales are the 
most safe, as a provision against fires. 


Tue GoLp-rieLps or New Sourn Wa.es.—As the gold-fields 
of New South Wales are increasing in importance, a little information 
with regard to them, derived from a reliable source—an official 
return just ordered to be printed by the Legislative Council of the 
Colony—may be interesting to the readers of Tuk Enoincrr. 
The gold-fields are divided into three districts—western, southern, 
and northern—and their names are as follows :—Western district — 
Sofala, Bathurst, Louisia Creek, Tambaroora, Mudgee, Orange, 
Stoney Creek; southern district—Goulburn, Braidwood, Turrent, 
Gundagai, Meragle; northern district— Rocky River, Nundle, and 
famworth. Last year the northern district yielded 148,300 oz, of 
gold, valued at £585,642; the southern district 72,308 oz., valued at 
£296,603; and the northern district 31,773 oz., valued at £1 1,989. 
The total value of the gold received in 188 was consequently 
£974,224. The expenses incurred in 1858 for management at each 
of the gold-fields was for the western district £8,613; southern 
district £4,725; and northern district £4,897; while the expense of 
escorting the gold to Sydney was £72,676, making a total of £25,503. 
The revenue derived by the Colonial Government from the duty on 
gold, licences, leases to work auriferous land, fees for escort and 
conveyance, &¢., amounted in 1858 to £43,107, so that the gold-fields 





are abundantly self-supporting. 
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Tits invention, by Edward Humphrys, of Deptford, has for its 
object improvements in steam engines and boilers. In arranging 
steam engines for propelling vessels by means of screw propellers, 
there are combined with ordinary low-pressure cylinders fixed in a 
horizoutal or inverted position, other cylinders of smaller size, 
which are to work at a higher pressure than the low-pressure 
cylinder, and in connection with it,in the manner well known as 
Wolf's system; the piston-rods of the low and of the high-pressure 
cylinders are so coupled together as to convey the power to the 
shaft through a single connecting-rod, and they are enclosed 
together in a steam-jacket. Before the steam is admitted to he 
high-pressure cylinders it is superheated by passing it through 
heating apparatus. ¢ ; : 

Fig. 1 shows a vertical section of one of a pair of engines suitable 
for driving a screw propeller, and Fig. 2 a section taken at the line | 
A, A, Fig 1. a@ is the larger or low-pressure cylinder, and 6 is the 
smaller or high-pressure cylinder mounted on the top of the 
cylinder a; each of the cylinders contains a piston, and these 
pistons are carried by a piston-rod ¢ which is common to the two 
pistons; the rod ¢ is connected to and drives the crank d by a 
connecting-rod. On the crank-shaft are mounted the eccentrics e, 
which by means of a single rod work the two valves / and g. The 
rod has on it a piston e!, which works in the cylinder e*, and divides 
the valve-boxes of the two cylinders a and b. The valve / admits 
steam from the valve-box A to the cylinder }, and it also directs the 
steam leaving the cylinder } into the pipe ¢, which conducts it into 
the valve-box j of the larger cylinder a, The valve g regulates 
the passage of the steam coming from the cylinder 6 into the 
cylinder a,and it also directs its passage from this cylinder to the 
condenser. The patentee prefers that the steam should be super- 
heated before it is admitted to the cylinder 6; the superheating 
may be effected in any convenient manner as heretofore. The 
condenser consists of two rectangular cases /, one only being shown 
in Fig. 1, the other being removed; these cases contain tubes 
passing in a vertical direction from end to end of them; to these 
tubes the exhaust steam is admitted, and it is condensed by a 
current of cold water caused to tlow through the cases /, and in 
contact with the exterior of the tubes by a centrifugal pump or 
otherwise. 4 J, are two air-pumps, which are worked by rods 
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| PERLEY’S MEANS FOR DISCONNECTING BOATS 
| FROM DAVIT BLOCKS. 


| PATENT DATED Ist NovEMBER, 1858. 

In lowering boats from vessels it is exceedingly difficult to detach both 
ends simultaneously from the davit blocks, and if one end becomes 
detached and not the other, the boat is often swamped, because the 
weight hanging on the one end renders the unhooking of the ordinary 
chain impossible: thus many lives have been lost. Besides this, it is 
often important to disengage a particular sail instantaneously, or 
perform similar operations where considerable weight is suspended, 
and has to be disconnected from the rope or chain by which it has 
been moved or sustained. 
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passing direct from the pistons of the air-pumps to the piston in 
the cylinder a, and which pass throughgtufting-boxes in the cover of | 
the cylinder a, On the side of one of the air-pumps / is formed a 
guide m for the head of the piston-rod c. The cylinders a and 6 
are surrounded by a steam-jacket nj; the portion of this jacket 
that surrounds the cylinder a is composed of wrought-iron plates 
bolted to ribs cast on the cylinder, as is shown, and that part of the 
jacket which surrounds the cylinder 6 is made of wrought-iron 
plates rivetted together, soas to form a cover, which drops over 
the cylinder and is bolted to the top of the jacket of the cylinder a. 
The patentee prefers to supply the jacket with steam direct from 
the boiler without previously superheating it. In the cover of the 
cylinder a is a man-hole, by which the cylinder may be entered for 
the purpose of examining and repairing the stutling-box between it 
and the high-pressure cylinder d. 

Although in the arrangement shown both the pistons are mounted 
on the same rod, this is not necessarily the case, as the pistons may 
have separate rods, and yet be so connected together as to convey 
the power to the shaft by one connecting-rod. 

In the engine shown the cylinders are inverted, but horizontal 
engines may readily be constructed, having a similar arrangement 
of parts 

In arranging locomotive engines, such as are employed on common 
roads,a pair of engines is applied to each driving-wheel, so that 
either wheel may turn independently of the other, and assume the 





The nature of this invention, by Charles Perley, of New York, 
U.S., consists in a block attached to the article itself, or to the rope or 
chain which sustains or regulates the movement of the boat or other 
article, the same being provided with a lug that receives a link to 
sustain the article, and said block is provided with a drop, so fitted 
that the link is retained in the block, so that when said drop is raised 
by a very slight pull, the parts will be etlectually and instantly dis- 
connected. 

a, a, are cheek pieces, formed with or connected to eye 6, and to 
this eye the rope or chain c is attached; e is a link connected or 
attached to the article to be sustained or disconnected. ‘This link is 
entered between the cheeks a, a, into a mortice provided for that 
purpose, and placed over the lug f that projects from one of the 
cheek pieces, and then the blocking piece g drops, or is moved into 
place, which coming against the side of the fink e, prevents it sliding 
otf the lug f° This blocking piece g, in Figs. 1 and 2, is attached by 
a centre pin 1, and moves between the said cheek-pieces a, a, and is 
provided with a line or small rope A passing through eyes 2, 2, and 
also with a tongue 3, through which a pin 4 may be inserted, to 
prevent any accidental disconnection. 

In Fig 3 substantially the same parts are shown, but they are 
inverted, the disconnecting device being attached to the boat, 
which, under some circumstances, is preferable. In this instance, 





speed due to any curve in which the engine may have to move ; the 
steam cylinders of such engines are placed within the boiler or 
smoke-box, and the moving parts of the engines are surrounded | 
with a cistern, which is tilled with lubricating materials, so that the 
moving parts may be immersed therein. | 
In carrying out this part of the invention, each of the two | 
driving-wheels of a locomotive engine (suitable for running at a | 
comparatively slow speed on a common road, and suitable for 
drawing after them other carriages loaded with heavy weights) has | 
a separate axis, on which is a pinion which gears into a cog-wheel 
on its driving or running-wheel. Each of these axes is driven by 
two steam engines; the piston-rods of each are connected by suitable 
connecting-rods to two cranks on the axis, and at the ends of each 
of the pairs of steam-cylinders is formed a cistern, within which 
the cranks, eccentric, connecting-piston, and valve-rods work ; the 
axes driven by the engine pass through suitable stutting-boxes in 
the sides of the cisterns, which are kept sutliciently full of oil or 
lubricating fluid to cover the moving parts above-mentioned. 


Macuryery tn Russta.—The shipments of machinery to Russia 
since the opening of navigation are stated to have been on a most 
extensive scale. Similar orders have been executed also in 
America and elsewhere. Within the past month the Hercules 
steamer has landed at St, Petersburg tive complete sets of engines 
for first-rate men-of-war, and many of our engineering trms 
have still large commissions to execute. According to the last dates 


the utmost exertions were being made in all the naval departments. 
The Neva division of the Russian fleet is now asserted to comprise 
eighty first-class gunboats, constructed on the best recent models, 
while the Baltic fleet consists of thirty-tive sail of the line, fourteen 
of which, at present at Croustadt, are screw line-of-battle ships of 
from 80 to 120 guns each. 


| 
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however, the blocking piece g has to be raised up, which may be 
done by means of a pinion 0, that is turned by a crank, pulley, and 
chain, or other device, or by extending the shaft p of the pinion o 
longitudinally of the boat from its ends to near the centre, and pro- 


| viding levers or handles, the two ends can be instantaneously and 


reliably disconnected by the simultaneous semi-rotation of said 
shafts and their pinions. 


Prorocraruy AppLiep TO Muskerry.—A series of interesting 
| and valuable experiments have been lately made by Lieutenant 
| Walker, 79th Highlanders, of the School of Musketry Staff, Hythe, 
| in the application of the photographic art to the science—for such it 
has become—of musketry, with the view of obtaining by means of 
the former a true and exact copy of the target-practice of a section 
or any other number of men at one or more targets. We are glad 
to learn that these experiments have been attended with a most 
satisfactory result; Lieutenant Walker having established by them 
|the important fact that, by means of the chemical influences of 
| light, every “hit” or impingement of a bullet, however slight, can 
| be transferred from the target to paper with an infallible accuracy 
| and a celerity which at once renders obsolete the former tedious and 
oftentimes inaccurate method of copying by the hand the impression 
} made by each shot on the target's surface into a diagram, which had 
| previously to be prepared for the purpose. This novel adaptation of 

photography will be found pew “wr ly useful in testing the com- 
parative merits of different fire-arms ; and in these days of volunteer 
rifle corps it would prove highly useful and interesting if each com- 
pany had a photograph taken of its target practice; and, as any 
falsification of returns would by this plan be rendered impossible, on 
a general comparison being made of them throughout the country it 
would at once be seen to which corps belonged the palm for the best 
shooting.— Hythe Gazette. 
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Tous on Steam Canriaces.—Mr. Garnett, M.P., has obtained 
leave to introduce a bill for regulating tolls on steam carriages on 
common roads. 


America viA GALway.—A Parliamentary paper was published 
last week containing the correspondence, &c., relative to postal com- 
munication with North America, vid Galway. The result was the 
acceptance by Government of the tender of the Atlantic Royal 
Mail steam Navigation Company on terms already known to the 
public. The service will not commence until June, 1860. The Lords 
of the Treasury (26th March, 1859) refused to dispense with tke 
conditions requiring a communication with New York, vid St. John’s, 
Newfoundland, in six days; bat an arrangement will be con- 
sented to by which the communication with either St. John’s or 
Halifax within six days, and the landing of passengers can be 
secured without obliging the postal steamers of the company to incur 
the delay and ditliculty of going intc the port of St. John’s or 
Halifax. 


SUBTERRANEAN WATERS BENEATH PAris.—M. Yvert presented 
tothe Institution of Civil Engineers of Paris, at their meeting on 
the 3rd inst., two large geological sections of the Paris basin. He 
called attention to a subterranean sheet of water at a depth of from 
85 ft. to 98 ft. beneath that portion of the city between the walls of 
the octroi. It passes at a level beneath the Seine, rising up to 
within 130 ft. of the surface beyond Gentilly and Belleville; whilst 
it falls to within 75 ft. beyond Grenelle, and to 88 ft. beyond Mont- 
martre after having fallen to 108 ft. beneath that hill. Another 
subterranean sheet of water exists at a depth of 328 ft. below the 
top of Montmartre, with a steep inclination towards the north. 
No trace of this sheet could be discovered at Belleville. M. Yvert 
thought that the upper sheet demanded the most serious attention 
on the part of builders at all low points of the city. 


Evectric Licut.—We stated a few days ago that an experimental 
car, bearing an electric lighting apparatus, had been seen in the 
streets of Paris; hence it may not be uninteresting to explain to our 
readers the nature of such an apparatus. The principle on which it 
is constructed is electro-magnetism—that is, the property which 
electricity has, under certain circumstances, of producing mag- 
netism, and conversely. Suppose a wire, many yards in length, and 


| clothed with silk, to be coiled round a hollow cylinder, and let a 


magnetic bar of steel fit like a core in the hollow; then, each time 
this core is introduced into the cylinder, an electric current passes 
through the wire; though of short duration, its intensity is propor- 
tional to the length of the coil. Again, each time the core is taken 
out another electric current is produced in an inverse direction ; so 
that by constantly inserting and drawing out the core an indefinite 
number of electric currents may be obtained. If the core, instead 
of being a magnetic steel bar, consists of a bar of unmagnetised 
iron, and an electric current be made to pass through the coil of 
wire, then an equally singular effect is obtained; the iron core 
becomes so highly magnetised that it will raise heavy bars of iron, 
and the attraction is so great that it requires a strong man to wrench 
the bar from the magnetised core. This effect, however, ceases as 
soon as the electric current isinterrupted. It is clear from this that 
it is much easier to obtain a permanent effect by magnetising and 
unmagnetising a bar in this way than by alternately inserting and 
drawing out a steel magnet, as in the former methoa; and the only 
difficulty that remains is to give the apparatus a convenient 
mechanical arrangement. This is done as follows :—Suppose a 
hexagonal frame placed horizontally on legs, like a table. At 
each of the angles let there be one of the electro-magnets, or 
cylinders of induction with wire coiled round, above described, 
and supported by an inner frame, so that the whole may have the 
appearance of a horizontal wheel, with electro-magnets for spokes; 
only the nave is supplied by a hollow frame. In this hollow there 
fits a drum, revolving on a vertical axis, and carrying on its cireum- 
ference eight bars of soft iron, which, in going round, come very 
nearly in contact with the electro-magnets. Now, from what has 
been said, it is easy to understand that, whenever one of these bars 
approaches an electro-magnet, it is attracted laterally until it comes 
in front of it, when the action of the electro-magnet ceases; but at 
that instant the attractive power of the next electro-magnet com- 
mences, and so on. Now, as each of the bars thus receives six im- 
pulses in one revolution, and as there are eight bars, the number of 
impulses received in all by the revolving drum is forty-eight, which 
impulses occurring in a very few seconds produce, in point of fact, a 
continuous motion. Now, if the place of the spokes be occupied, 
not by cylinders of induction, but by magnetised iron bars, the 
cylinders being fixed on the revolving drum, and their hollows titted 
with cores of unmagnetised soft iron—then, each time a cylinder 
comes in front of a magnet, the soft iron becomes magnetised, and 
generates a current in the coil, which ceases as soon as the cylinder 
changes its place. Now, as the motion is continuous, and the revo- 
lution rapid, each ceasing current is replaced by another, and so on 
ad infinitum ; these currents are concentrated into a common con- 
ductor, and by this means an amount of electricity is obtained which 
will melt an iron wire three yards long, and one-fourth of a line in 
diameter, and perform greater wonders still, according to the power 
of the apparatus. One consisting of thirty-two cylinders and 
twenty-four magnets, and made to revolve 235 times in a minute, 
was seen to produce a permanent and regular light equal to that of 
230 tapers. Such, indeed, was the intensity of the light produced, 
that a lighted candle being held against a white wall, not only the 
shadow of the candle, but also the shadow of the flame was pro- 
jected on the wall by the electric light. The cost at which electric 
ight of the intensity described might be produced would not exceed 
fifteen centimes per hour for each apparatus.—Galignani’s Messenger. 
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TO CORRESPONDENTS. 


*,* In consequence press of matter, woe are again compelled to leave 
over until next week a number of Advertisements, which, under 
circumstances, we trust our friends will excuse. 

Norice.— Five volumes of THE ENGINBER may now be had ready bound, Vols. I., 
HIL., 1V., V., and VI., price 188. each ; covers for binding each volume, price 
23. 6d. each, can also be had. Orders received by the Publisher, 163, Strand. 

°.* We must request such of our as may desire to be referred to 

* makers of machinery, — &c., to send their names and addresses, to 
which, after publishing their inquiries, we will forward such letters as we may 
receive in answer. Such answers, published to catch the eye of an anoymous 
querist, are in most cases merely advertisements, which, we are sure our 
readers will agree with us, should be excluded as much as possible from this 
column, 

*,* Owing to the pressure upon our correspondence columns, we are compelled 
to defer several communications until next week. 

ConstaNt SuBscriser—(Doncaster.)- We hardly think you will jind a work 
treating upon saws, Circular saws of any size are rarely run above 7,500 
turns a minute in England. From 3,000 to 6,000 revolutions are more usual. 

R. H H.—We would be glad could we advise you for the best, We know of no 
better way than that of securing the interest of some person having means and 
a knowledge of business sufficient to introduce your invention, . 

J. J. B.—(Manchester.)—Any member of the firm from which you write can 
procure for you a copy of tle proceedings of the Institution of Mechanical 
Engineers of last year, containing Sir W. (then Mr.) Armstrong's paper 
** On Water-pressure Machinery.” Or possibly, you may yourself obtain it upon 
a proper representation to the secretary of the institu'ion, Ne whall-street, 
Birmingham. The water is first pumped under great pressure into a vessel 
called an “ accumulator.” 

G.—The opinion of a good blacksmith would be best. To make such cranks 
would not be the easiest job, Would not cast-iron answer the purpose? 
Screw PRopruvers.—Lord Carlingford has written us claiming the invention 

of the spherical boss, which distinguishes the Grigiths propeller, If Lord 
Carlingford will give us the date of his first application of the spherical boss 
we shall be happy to place the sacts on record, Mr, Richard Roberts patented 
an enlarged boss October 17, 1851, and on May 22nd, 1852, patented the ex- 
tension of the outer end of this boss to a fine point, Mr, Griffiths’ patent for a 
spherical and hollow boss is dated February 26, 1853, although he had taken 
aut several patents previously, in some of which it is possible that he may have 
described a somewhat similar form, We must repeut that Grigiths’ present 
screw is not one of adjusta/ile pitch, and therefore thut there is no necessity for 
the publication of a former note from Lord Carlingford. 





DISCHARGE OF STEAM FROM PIPES. 

(To the Editor of The Engineer.) F 
$1x,—Will you be so kind as to allow us to rectify a blunder we made in our 
letter of last week 7—1 square inch discharge on a boiler containing steam 
at a pressure of 56 1b. above the atmosphere will discharge about 864 cubic 
feet of steam per minute, measured by the standard of atmospheric pressure ; 
but it requires 5 square inches to discharge 864 cubic feet of a pressure of 
561b, With a discharge of 7 square inches, 1,20u cubic feet of steam have 
to be evaporated under 56 Ib. pressure. C. ScHIELE AND Co. 

Oldham, 2lst June, 1859. 





(To the Editor of The Bngineer.) 
Sin,—It is generally understood amongst engineers that, if steam of a high 
pressure flow into steam of a low pressure the velocity of exit will be equal 
to the difference with which each flows into a vacuum. If this be true, 
steam of atmospheric pressure will flow into a vacuum at the rate of 
1,865 ft. per second, and steam 56 lb. above the atmosphere, or, as we ought 
to say, steam of 71 Ib. pressure, will flow into a vacuum at the rate of 
2,054 ft. per second. Hence 2,054 — 1,865 = 189 feet per second, the rate 
at which steam of 71 Ib. pressure would flow into steam of 15 lb. pressure. 
Therefore inet = 1°3125 = cubic feet of steam that will flow through a 
hole having an area of one square inch in one second of time, .*. 60 X 1°3125 
= 78°75 cubic feet of steam discharged inone minute. Your correspondent, 
“Pp. M.,” requires the area of the opening when the supply is 864 cubic 
feet per minute, so that the pressure may remain constant; 864 — 78°75 = 
109714 square inches of area required to produce the desired effect. I find 
that C. Schiele and Co. give only one square inch, whilst your other corre- 
spondent, E. A. Leonard, gives 14°13 square inches. I presume these great 
differences will not meet the requirements of “P.M.” I am not aware of 
any experiments on the velocity of steam, but should be glad if Messrs. 
Schiele and Co. can show, experimentally, that one square inch of opening 


s discharge 864 cubic feet of steam under the circumstances given by | 
“PM” 


. M. Taomas BaLpwiy. 
Aberkenfy, June 20th, 1859. 


SUBMARINE TELEGRAPHS. 
(To the Editor of The Engineer.) 
Sir,—As everything relating to submarine telegraphs possesses at this 
moment a public interest, I venture to send you a few facts on this im- 
portant subject. 

Assuming a cable to be safely submerged to a depth of three miles, and its 
electrical dition not impaired, we must now consider what mechanical 
effect such a pressure of water prod on the insul . From practical tests 
I have made on portions of the Atlantic Telegraph cable ‘supplied with a 
potassium wire in lieu of copper) I discovered, by immersing it in water for 
a continuous period of twenty-three weeks, an bjecting it to a p 
of 3 tons per square inch, that it was perfectly insulated; but from this 
date the insulator appeared to deteriorate, and at the 25th week I discovered 
that moisture had reached the centre of the core, wees joe oy wennpe pe | 
the potassium. To obviate this difficulty, I immersed fresh pieces of cable 
in bisulphuret of carbon, and the chloride of oe which had the effect 
of shrinking and closing up the pores, and rendering the insulator 
thoroughly impervious—this, in fact, vulcanised the insulating core to 
about 1-16th of its own thickness. Having proved by experiments that my 
system of preserving the insulating di from i is eff I, f 
beg to bring such a valuable fact to your notice. 

The result of these trials was brought forward at a meeting of the 
Institution of Civil Engineers prior to the laying down of the Atlantic 
cable, and with the view of deterring the Atlantic Telegraph Company 
from sinking their cable in its then inefficient state. 

The subject was di d ata ting of the company, but, unfor- 
tunately, it was overruled by Mr. Whitehouse, the company’s electrician ; 
although the fact of such inefficiency was apparent to all practical men. 

The result of applying such a cable for deep-sea purposes, proves the 
accuracy of my experiments, but at a loss of from £400,000 to £500,000. 

The main practical point to be vonsidered in the construction of all tele- 
graphic cables is, combined with sufficient strength, perpetual insulation. It is 
not by outer coverings of tarred and greased hempen twine, or such other 
soft materials, that will assist in rendering the core perfectly insulated ; but, 
by applying to the insulating material, whether fillets, or coverings of india- 
rubber or gutta-percha, a pressure of 4 tons to 6 tons per inch, at the time 
it is encased round the copper conductor, This pressure is obtained by 
passing the conductor between a series of powerful double rollers ; and to 
— abrasion, fibres are incorporated in the outer coating of the insu- 

ting material, producing a body of such consistency and power of 
resistance to any alteration of form, that alone is not inherent with the 
pure insulating substance, such as gutta-percha or india-rubber. 

The adoption of the above means of constructing telegraphic cables will 
necessarily produce the following inevitable results : — 

lst. As gutta-percha and india-rubber decompose, absorb moisture, and are 
injured by heat, which in long lengths of telegraphic cables greatly reduce 
their insulating properties, and which have been the great causes of failure, 
the cold vulcanising renders the insulating core h 1g , shrinking 
and closing up all pores and joints, besides rendering the insulator proof 
against moisture, d positi brasion, or injury by tropical heats. 

2nd. The great advantage of laying on the fillets or coatings of india- 
rubber longitudinally, and submitting them to cold vulcanisation, must be 
apparent to all, over the expensive and ineffectual system of spirally winding 
them round the wire, making a join every quarter of an inch, or 253,440 

joins in a mile, which are the elements of its own destruction. 

3rd. The rapid rate at which these cables can be made will reduce the ex- 
Pense 25 per cent. 

4th. From their lightness and great longitudinal strength there will be 


























MALLEABLE CAST IRON BOILER FLUES. 
(To the Bditor of The Bngineer.) 
S1r,—Can you or any of your readers inform me if malleable cast iron may 
be used for tubes of 6 in. diameter in a fire-box of a high-pressure boiler ? 
Chesterfield, 22nd June, 1859. C. Torr. 
[No doubt they may be so used.] 


EFFECT OF AIR ON WATER. 
(To the Editor of The Engineer.) 
Sir,—Will you be so kind as to inform me, through your columns, what 
effect the atmosphere has upon water that is e to it for any 
length of time, and will the water be softer by being thus expesed? As we 
use a great deal of water for scouring woollen cloths, I wish to know 
whether it will be better to pump it into a reservoir, or use it direct from 
the wells. Ww. W. 
Batley, Yorkshire, 20th June, 1859. 


ee 





BOILER EXPLOSIONS. 
(To the Bditor of The Bngineer.) 
Srr,—I have observed an article on boiler explosions in Taz Enainger of 
June 10th, wherein a Mr. Parry seeks to account for the spark which, as he 
believes, ignites «lectricity in a steam boiler. 

If Mr, Parry will examine the scurf of boilers, he will find nearly all to 
contain a small portion of phosphate of lime. Should the plates by any 
chance become overheated, the hot iron takes the oxygen from phosphoric 
acid and liberates the phosphorus ; at the same time it takes the oxygen 
out of the steam, and sets the hydrogen free, so that phosphuretted 
hydrogen is formed in the boiler. Now it only wants a little atmospheric 
air to form a will-o’-the-wisp ; and as all fresh water contains air in suspen- 
sion, the latter goes in with the feed-water, and ignites the electricity. On 
the other hand, should the water sink in the boiler 10 in. or 12 in., which is 
often the case, the hot plates take the poe out of the carbonic acid, and 
phosphoric acid of the limestone, should the quick-lime and phosphorus 
remain fast embedded on the plates. As soon as the water begins to rise in 
the boiler, the lime, having lost its natural element, carbonic acid, would 
readily combine with other acids ; but there being none present, it urges on 
the phosphorus to d pose the water: one part forms phosphoric acid, 
the other phosphuretted hydrogen ; the former combines with the line, the 
latter rises in the boiler ; and if the feed-water has not been well boiled it 
will contain free oxygen, which meets with the phosphuretted hydrogen, 
and the result is too well known, Y. Consett. 

Clayton, near Manchester, June 19, 1859, 








BRICKS AND BRICK-WORK. 
(To the Editor of The Bngineer.) 

Sir,—Any of your readers who can supply practically accurate data as to 
the safe and final resistance to crushing of different makes and varieties of 
stock and other bricks, would do good service by publishing their informa- 
tion. With the exception of some trustworthy data for Stourbridge fire- 
bricks, it is strange to find almost a total absence of information as to the 
crushing load for bricks. It varies enormously for different materials, 
makes, and localities. Again, the resistance to fracture of incipient crush- 
ing is very different for the same material and make, according as the brick 
is a solid or a perforated (patent) brick ; and although the resistance to 
crushing of brick-work is very different from that of its integrant bricks, 
still the knowledge of what the latter individually will bear is the basis 
of all safe building in brick. Having had occasion recently to *‘ stint” to 
the utmost the bearing surfaces of some brickwork, I have found the want 
of published data, and the necessity to ascertain for myself, quo ad., the 
material in use. 

The knowledge of others, however, would add much to our text-book in- 
formation on the point. R. M. 

June 20th, 1859, 





PAPER TUBING. 
(To the Editor of The Bngineer.) 
Sin,—I am making a quantity of paper tubing in 9 in. lengths of all the 
diameters, varying a little at a time between a } in, and 9 in. inside, by 
rolling the paper upon a wood mandril, which I make of the diameter 
wanted with glue ; but I find they are too sensitive to change of weather. 
I wish to know if there is anything else which I can use instead of glue, and 
which will make the paper impervious. But the best information I want is 
how papier-maché is varnished, and what with? Mark Barow. 
26, Charlton-street, Collyhurst-street, Rochdale-road, 
Manchester, June 2ist, 1859. 


SUPERHEATED STEAM. 
(To the Editor of The Engineer.) 


' 
Sir,—I have been very much interested lately in your articles on superheat- 


ing steam, and beg to be allowed to add my mite towards making known its 
efficiency. I have lately reset a 2-horse cylindrical boiler, and contrived to 
pass the steam pipe through one of the side flues—the first one from the 
fire, where it is often aa in flame. We find that the engine goes 
much better, and after being fairly started and in work there is no priming 
whatever as there used to be. I do not see that the pipe is at all the worse 
for exposure to this intense heat after being in use nearly eight months. 
Another great improvement I have @iade in resetting this boiler is placing 
a retort across the flame bed at the end of the boiler, causing the fire to go 
above and below it, and connected to the boiler by a water and steam pipe. 
This saves a great deal of fuel, and I would recommend it to any of your 
readers who have cylindrical boilers of a large size, and cannot make steam 
enough without heavy firing. I find that with this improvement, and heat- 
ing the feed water, we can do with about half the fuel that we used to burn. 
I think with ordinary firing we can make 40 Ib, of steam in forty minutes, 
which is almost equal to some tubular boilers. I attribute some of this to 
my having six pieces of beech wood lying across the boiler, and displacing 
nearly half the water. The furnace door is fitted on Mr. Williams’ smoke- 
preventing plan, and answers admirably ; and, although the chimney is not 
above 25 ft. high, the draught is very strong indeed. I should feel obliged 
if any of your readers could recommend me to a water-gauge to show the 
height of water in this boiler, as the float often sticks and gives trouble. 
Langton, 18th June, 1859, Henry CuILps. 





AN ATLANTIC TELEGRAPH. 
(To the Editor of The Bagineer.) 

Str.—It is much to be regretted that the Atlantic Telegraph Company 
should have again committed itself to the Valeutia and St John’s line—a 
line so objectionable, scientifically, and still more objectionable (if that be 
ble) commercially. I have stated the objections to this line so often 
in your col that it is 'y to repeat them specifically. But the 
original adoption of, and this persistence in, the Valentia line will, I have 
no doubt, yet be viewed as having formed extremely false steps in, and as 
ving p d the great bstacles to, the progress of practical sub- 
marine telegraphy, all arising out of an unscientific disregard of natural facts 
and laws, in order to arrive at certain sup desiderata, but which 
supposed desiderata, if ever attained, will be found to be of no 
practical value. The results in the meantime are most pernicious, consisting 
in the useless waste of money ; and in distracting the attention from the 
direction in which nature has said, from the facility it affords, that a working 
telegraphic line to America can alone, or at least best be formed, namely, 
by the north of Scotland, Iceland, and Greenland; and also because it is 
doubtful if, with this company in the field, strengthened by the Govern- 
ment guarantee, any other company will be started in the right direction, 
until the Valentia line shall be seen to have finally failed, and thus delay- 

ing, most injuriously, telegraphic communicr tion with America. 

I think the mode in which Government has given its guarantee is much 
to be questioned. When Government so interferes to any extent, I sub- 
mit it should be bound to institute some preliminary inquiry as to the 
comparative merits of the lines proposed, so as to exercise a certain amount 
of discrimination and wisdom in its support. As it is, it isnow only doing 
evil in place ef good, because it is now supporting a line which at the best 
will work very or and most expensively, but which, in all proba- 
bility, will not work at all. 

I observe another line is now proposed, namely, from the Land's End to an 
island in the Straits of Belleisle. But this line is still more objectionable 
than that from Valentia, for its continuous sea-length is much greater—the 
Valentia line being 1,930, and the Belleisle line 2,250 British miles in 
length. This then isevidently noimprovement, but the very reverse! Yet 














little or no strain upon the conductor, therefore the paying-out app 

will be simple and inexpensive. 
5th. Telegraphic wires, insulated with india-rubber and subjected to cold 

vulcanisation, will resist 250 deg. of heat, and may be punctured fifty times 

in the space of an inch without admitting any water to the wire, from its 

Superior power of elastic contraction caused by vulcanisation. To the 

— this is a matter of the utmost importance, inasmuch as one piu-hole 
the Atlantic cable would render it unserviceable. 

In conclusion, I believe that a cable constructed on these principles will 
eventually be the only one capable of permanently resisting the severa 
natural actions to which all submarine wires are subject when submerged 
at great depths and lengths. 

I may add that I have met with the same difficulty in introducing the 
above system of constructing telegraphic cables that I did twenty years 
ago in introducing powerful metallic rollers for the coating of cloth with 
india-rubber and vulcanising the surface, first employed by me at the 
Tottenham India-rubber Mills (then known as the London Caoutchouc 
Company), and now universally ad ‘ 

The coating of telegraphic wires with india-rubber is but asimple affair, 
compared to coating cloth two yards wide. Suitable machinery (which is 
being constructed) will coat from 250 miles to 300 miles of perfect vulcanised 


fect 
able per day. J. Macintess. 








this proposition is ushered into the world amid the thunder of the 7imes in 
its favour. I should like to know how it is that the benefit of this thunder 
in its favour is secured. I have tried several times to get admission for my 
ideas and their grounds as to the superiority of the north line into the 
columns of the Times, but have always failed, these not chiming in, I 
pose, with the foreg conclusions and prejudices of its ductors. 
will yet be seen, however, that Nature and Nature's laws will not bend one 
inch, or be set aside one instant, by any amount of foregone conclusion and 
prejudice on the part of the conductors of even the Times, backed by any 
amount of itsthunder. These laws must be taken into the fullest account, 
otherwise disappointment and loss must ensue. 

In short, I venture to say that, in the present state of submarine 
telegraphy, the idea that a successfuliy working telegraphic wire can be 
laid down from Valentia to St, John’s, or for any longer sea-distance, and 
the attempts to realise it, are exact parallels of the old (but 10w completely 
exploded) idea of a north-west passage, and the attempts to reali-e it. The 
Cape of Good Hope and Cape Horn were found, though a little roundabout, 
to be, after all, the poet routes to India and the Pacific Ocean ; and the 
Icelandic route will yet, most assuredly, be found to occupy a precisely 








position as to hic communication with North America. 
55, Cumberland-street, burgh, 
June, 1859. 
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FRIDAY, JUNE 24, 1859. 


THE RED SEA TELEGRAPH, 


CoMPLETE details of the success of the Red Sea Telegraph 
expedition have been received in London. The first 
message, from Brigadier Coghlan, the political resident at 
Aden to her Majesty, was transmitted at 2 p.m. on Saturday 
the 28th ult., and the receipt of the message at Suez, nearly 
1,400 miles distant, was acknowledged within five minutes 
afterwards. 

The Red Sea Telegraph concession was, as is well known, 
granted by the Sultan of Turkey in 1855, and through the 
intervention of Lord Stratford de Redcliffe, to Mr. 
Lionel Gisborne. After a great deal of discussion 
as to the practicability of establishing and maintaining 
telegraphic communication in the waters of the Red Sea, 
a subsidy from our Government was secured for the enter- 
prise, and the Messrs. Newall and Co. at once commenced 
the manufacture of the cable, which is 1,370 nautical miles © 
in length, the longest working circuit being about 800 
statute miles in extent. ‘The cable has 166 lb. of copper 
to the mile, or nearly twice that in the Atlantic line. The 
amount of gutta-percha covering, in two separate coats, 
weighs 175 lb, per mile, being about two-thirds that upon 
the Atlantic cable. The steamer Imperador, with about 
830 statute miles of cable on board, left Suez on the 9th ult., 
and after landing the cable at Cosseir, on the 11th, pro- 
ceeded to Suakin, being four days more on the way. Over 
this complete length of about 800 miles, it was then found 
that experienced hands could work at the rate of from 
eight to ten words per minute, and by a relay at Cosseir, 
thirteen to fifteen words per minute could be despatched 
over the whole length. The greatest depth of submersion 
on this portion is 450 fathoms; the greatest also between 
Suez and Aden. 

The remainder of the cable between Suakin and Aden 
was laid by the Imperatriz. The satisfactory working of 
that portion of the line first laid, induced Mr, Gisborne to 
proceed directly on to Aden without landing at Perim, off 
which latter station, however, two coils of shore-end 
cable were dropped in three fathoms of water, for a sub- 
sequent connection with the coast at that point. 

The land-line between Suez and Alexandria is now 
nearly ready ; and when the Alexandria and Candia line 
shall have been laid, England will be in direct telegraphic 
communication with Aden, via Constantinople. 

The Imperatriz has doubtless by this time laid the 250 
miles of cable remaining on board at Aden, the additional 
length being taken to a spot off Maculla, whence, as is 
hoped during the autumn, the line will be extended via 
Hallania direct to Kurrachee, if not indeed directly to 
Bombay. 

The working of this great submarine line, now the 
longest in the world open for business, will be watched with 
extreme interest. We cannot believe that anything like the 
unfortunate experience had with the Atlantic line is to be 
repeated in that upon which our communication with India 
is todepend, According to its final success or failure will 
that, in a great degree, of a future Atlantic line be 
predicted. 


THE BESSEMER PROCESS, 


WE have deferred all notice of Mr. Bessemer’s admirable 
paper, lately read before the Institution of Civil Engineers, 
until we could furnish a suitable abstract of it in our 
columns. Those who listened to its reading on the 24th 
ult. will long remember the applause with which it was 
received—an applause, we need not say, most unusual in @ 
grave body like the Institution of Civil Engineers, Three 
years or more ago, the announcement of Mr. Bessemer’s 
discovery flashed like a meteor across the domain of prac- 
tical art. Those with whom it is a constitutional trait to 
doubt all that is new, sneered; as for others, who could 
comprehend the consequence of such a discovery, they 
went, we had almost said, mad over it. Baxter House 
was the centre of attraction, and Mr. Bessemer was the 
hero of the hour. 

We need neither review his theory at this time, nor the 
circumstances under which it fell into doubt ; and, indeed, 
for nearly two years, into something very like oblivion, 
The public, who had found out at last that the Bessemer 
process could not make excellent steel from indifferent iron, 
were at length willing to conclude that it could not make 
even indifferent steel from excellent iron. Mr. Bessemer 
was not spoiled by this popular reaction—many men 
would have sunk beneath it. He never, at least the 
triumphant issue of his labours leaves no room to believe 
he could have ever, for one t, lost confid in 
himself or in his discovery. Little was heard of him—he 
had inveigled no capital into an illusive speculation ; had 
forfeited no good faith with the world. He did not seek 
notoriety —never thrust himself before the public as an 
injured, nor even as a misunderstood, inventor. He went 
— to work. There was no end of the advice, very 

isinterested, no doubt, at his command. He was kindly 
told on all sides why he had now and then failed. The 
want of success, in several of the earlier trials, was 
attributed by some to the effects of oxygen on iron ata 
high temperature, and there were immediatly forthcoming 
patent processes for correcting the red-shortness, “ inevi- 
tably due,” &c, Others, perhaps, more sagacious, dis- 
covered new difficulties in the absence of cinder, whilst 
there were still others who could clearly see the source of 
the difficulty in various causes, more or less relevant. After 
three years, Mr. Bessemer is able to declare, in a manner 
as triumphant as convincing, and both triumphant and 
convincing, from the unpretending tone in which it occurs 
in his paper—* It is almost needless to say that neither of 
the causes assigned had anything to do with the failure o' 
the process in those cases where failure had occurred.” 





Not speculation, but chemical investigation, was called 
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in, and the real source of difficulty was soon apparent. 
“Jt was found that although the metal could be wholly 
decarbonised, and the silicium be removed, the quantity 
of sulphur and of phosphorus was but little affected ; and as 
different samples were carefully analysed, it was ascertained 


that red-shortness was always produced by sulphur when. 


present to the extent of one-tenth per cent., and that cold- 


shortness resulted from the presence of a like quantity of | 


phosphorus ; it, therefore, became necessary to remove those 
substances. Steam and pure hydrogen gas were tried, 
with more or less success, in the removal of sulphur, and 
various fluxes, composed chiefly of silicates of the oxide of 
iron and manganese, were brought in contact with the 
fluid metal, during the process, and the quantity of phos- 
phorus was thereby reduced. Thus many months were 
consumed in laborious and expensive experiments; conse- 
cutive steps in advance were made, and many valuable facts 
were elicited.” This was precisely what the best informed 
metallurgists believed, at least two years ago, to have been 
the real difficulty with Mr. Bessemer’s process. Had he been 
producing malleable iron merely, we could have expected 
not only but have tolerated either red-shortness or cold- 
shortness. But with steel, a product which was red-short 
or cold-short was for most purposes worthless. After all 
attempts had been made to purify the iron by means of 
steam and by pure hydrogen gas,—and we hardly think 
that, even with the former, the difficulties in the way of 
purification were as great as were recently represented by 
a correspondent, in our columns, who compared all attempts 
at steaming melted iron to the very dissimilar attempt at 
obtaining an even heat over the whole length of a bar, 
when one end was in the furnace and the other in a bucket 
of water—after these attempts of purification had been 
tried, it was suddenly found that iron already naturally pure 
was much the best for conversion. Some of the best Swedish 
iron was imported, and thenceforth there was no difficulty. 
There was nothing more to be done than to develope a large 
commercial enterprise. In the meantime, “ It was satis- 
factory to know that there existed in this country vast, and 
apparently inexhaustible, beds of the purest ores fitted for 
the process, Of the hematite alone 970,000 tons were 
raised annually, and this quantity might be doubled, or 
trebled, whenever a demand arose. It was from the 
hematite pig-iron, made at the Workington Ironworks, 
that most of the larger samples of iron and steel exhibited 
were made. About 1 ton 13 ewt. of ore, costing 10s. per 
ton, would yield 1 ton of pig metal, with 60 per cent. less 
lime, and 20 per cent. less fuel, than were generally con- 
sumed when working inferior ores; while the furnaces 
using this ore alone yielded from 220 to 240 tons per week, 
instead of, say, 160 to 180 tons per week, when working 
with common ironstone. ‘The Cleator Moor, the Weardale, 
and the Forest of Dean Ironworks also produced an 
excellent metal for this purpose.” 

Since the beginning of the present month the Bessemer 
steel has been a regularly quoted commodity in the metal 
market; and Mr. Bessemer intimates that its price will 
soon be brought to something less than that of wrought- 
iron, as compared with which it is manifestly much cheaper 
in first cost. As to the quality of the steel, the abstract of 
Mr Bessemer’s paper abounds in particulars of experiments 
which leave no doubt of its excellence. 

We may then assure ourselves that this great discovery 
has been brought to a successful issue, and, improbable as 
the fact might appear, the process has been in no respect 
improved upon since its first announcement. The idea 
came perfect from the brain of its author, and the future 
must attest how great is to be the revolution then initiated. 
As for Mr. Bessemer’s paper, no one of our readers, we are 
sure, will fail to read the abstract given of it in another 
column. It is a long time since the ‘Transactions of the In- 
stitution of Civil Engineers have included a communication 
of such interest and importance, 


ELECTRO-DYNAMIC INDUCTION, 


WHOEVER followed the discussion on electrical induction 
in THE ENGINEER of November, December, and Janaary 
last, must have comprehended at least the phenomena by 
which the inductive action is attended in a submarine wire. 
“A Telegraph Engineer,” whose expositions, in that dis- 
cussion, of some of the most important principles governing 
the subject, were so remarkable for their clearness, traced 
the real action of a current, whether volta-electric or 
magneto-electric, in a long submarine cable. The follow- 
ing, from his first letter on the subject, seems to leave 
nothing wanting in the explanation of this action :—* The 
primary current does not produce a secondary current in the 
conductor itself, or, at least, no perceptible secondary 
effect. The gutta-percha covered wire is a Leyden jar, of 
which the wire is the inside, and the outer iron wire, earth, 
or sea, the outside coating. Before this Leyden-jar 
arrangement can conduct a dynamic current, its whole 
surface must be charged statically by induction, When a 
dynamic current is thrown into the wire, its first impulse 
is employed in raising the surface of the wire into a static 
state. When this effect has been produced, the current 
commences to flow at the distant end. As long as the cur- 
rent flows the static charge remains ‘disguised.’ But, 
immediately the current ceases, and the end of the wire is 
placed to earth, the static charge returns, flowing out of the 
wire at both ends as a dynamic current. If only one end 
be placed to earth, the whole charge flows out at that end. 
If both ends be placed to earth, the charge is divided ; one 
portion flows out at one end, and the other portion at the 
other.” 

These words, we think, imply that induced momentary 
currents are due to the effect of electricity sct in motion by 
the accumulation or release of the static charge. In its 
formation, the static charge is due to discharge from 
the battery; in its release it is similar to the discharge of 
a Leyden Jar, and is in either case momentary only, except- 
ing in very long wires where a considerable resistance is 
interposed. So far as electric telegraphs are concerned, we 
believe that static and dynamic electricity have for some 
time at least been considered as identical. The idea of 
their difference, if any there were, might be comprehended, 


we think, by comparing electricity to steam. To conduct 
the latter, the conveying pipe must be first filled before any 
can escape; and if the inner surface of the pipe were 
recessed at numberless points, or if the pipe were ye 
of considerable diameter, with comparatively small inlet 
and outlet openings, a large quantity would be received 
before any would escape. And when the supply was shut 
off, the discharge would still go on until the cylinder was 
exhausted. “A Telegraph Engineer,” in THE ENGINEER 
lor 24th December, 1858, said, “ The manner in which the 
| static charge is emitted by the long wire, is one of those 
| beautiful experiments which proves undeniably the identity 
of static and dynamic electricity. Leyden jars, in the 
infancy of the science, have been charged by dynamic 
currents. Volta did so. Dynamic currents have also, but 
| more recently, been produced by the discharge of Leyden 
| jars through pointed conductors. Colladon did so. But in 
|a submarine circuit a dynamic current is first converted 
into a static charge, and subsequently this static charge is 
reconverted into a dynamic current. Faraday was able to 
throw a dynamic current into a long subterranean wire, 
and cause the whole of it to return to the spot whence it 
started before any appearance of its presence was dis- 
cernible at the distant end.” 
THE ENGINEER of 21st January last, incidentally alluded 
to dynamic and lateral static induction as “ two very oppo- 
site phenomena in their results, though similar in their 
origin.” Another correspondent, “ X. Y. Z.,” has lately 
mentioned that the view of the conversion and re- 
conversion of dynamic and static induction had been 
for some time entertained by him, and his remarks show 
that he had regarded these distinctions as conditions 
merely, and not as qualities of electricity. In our issue 
of 31st December last, he remarked, in tracing the induc- 
tive action between two wires enclosed in the same cable, 
“ This induction between the inner surfaces (the contiguous 
surfaces of the two wires) is purely of the same static 
nature as that between an inner and outer surface, and as 
such must have the same effect in retardation of signals as 
any other static induction in the system.” 

Cates we, and many electricians also, have misappre- 
hended the nature of the discovery which Mr. Blair claims 
to have made, it is no more than the identity of dynamic 
and static induction ; and this, if it had not been already 
embodied into a distinct theory, was, we will venture to say, 
tacitly acknowledged all along in the discussion to which 
we have referred. For ourselves, at least, had we not 
been impressed with thisidentity, we could have made out 
nothing from the arguments so ably brought forward upon 
that occasion. It is true that Mr. Blair started out upon 
what he termed “a new theory of dynamic quantity and 
intensity ;” and although he has doubtless thrown some 
light incidentally upon that question, we were led to sup- 
pose he was about to show why, as Dr. Faraday has stated, 
“a single pair of zinc and platina plates throws as much 
electricity into the form of a current, by the oxidation of 
325 grains of zinc as would be circulated by the same 
alteration of a thousand times that quantity, or nearly 5 lb. 
of metal oxidised at the surface of the zine plates of a 
thousand pairs placed in regular battery order.” We 
expected Mr. Blair to show why no amount of surface in a 
single pair of plates, but a moderate amount in several 
pairs, would serve for telegraphic purposes. We certainly 
do not infer the explanation of this phenomenon from any- 
thing thus far in Mr. Blair’s reasoning. His announce- 
ment, in a postscript to his letter of 20th May, of his dis- 
covery of the identity of dynamic and static induction, and 
his immediate adoption of a new title for his theory, drop- 
ping all direct reference to quantity and intensity, prepared 
us, perhaps, for some disappointment. The relation of 
quantity to intensity remains, for all we can see, as obscure 
as ever; whilst there was, of course, no pretence to show 
how a given battery effect could be produced by any new 
combination of elements. 

As to Mr. Blair’s elucidation of known phenomena, we 
fear his reasoning is not sufficiently clear in attempting to 
prove a current in one direction only in the secondary wire 
throughout the circuit. Considering that it was his pur- 
pose to state his theory in a popular form, it may be justly 
complained that its explanation is intricate and obscure, so 
much, indeed, as to leave some little doubt as to what he 
really intends to claim, As to the direction of the induced 
current, upon which his principal conclusions appear to 
rest, we apprehend that he will be contradicted by elec- 
tricians —" 

It was not to have been expected that any means could 
be shown for preventing induction, since there was no 
reason to doubt that this was inseparable from electric 
conduction. Mr. Blair announced at an early stage of his 
inquiry his belief that a submarine wire would conduct 
most rapidly, for a given weight of copper, when the bat- 
tery end was made considerably larger than the distant 
end, the wire being tapered uniformly. We think, how- 
ever, that many electricians will take the ground that if 
there were any virtue in this departure from a cylindric 
or parallel form, the wire would work best, in either 
direction, when the distant end was the larger of the two, 
and, therefore, that for working in both directions the wire 
must necessarily have the same diameter throughout. 

We certainly believe it will puzzle those who have most 
closely studied and best comprehended Mr. Blair’s views, 
to discover in them any grounds for believing a thin wire 
to be preferable to one of large section for a long sub- 
marine cable. Mr. Blair’s opinion on such a point may pass 
at its current value; but his formule, in which the initial 
intensity of the force of discharge, instead of the intensity 
of the primary current, is considered to be the working 
power, will not be taken, we are certain, as making out a 
case for a thin wire. We may state, by the way, that we 
believe we have authority for contradicting Mr. White- 
house’s supposed preference for a thin wire; and we have 
reason to suppose that, in a future cable of the length of 
that laid in the Atlantic, he would be prepared, as would 
the engineer of the Atlantic, Telegraph Company, to 
adopt a conductor of at least three times greater sectional 
area. Mr. Blair, as we understand him, holds that, apart 








from economical considerations, the size of the conductor 
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is immaterial, since the initial intensity of the induced 
current, which he calls the true antagonistic power, in- 
creases exactly with the initial intensity of force of 
battery discharge, which, as already stated, he considers to 
be the true working power. Now, admitting the correct- 
ness of the formal, is it not clear that the working effect 
is due, in some proportion, to the difference of these inten- 
sities ? and, although they both rise proportionally, their 
absolute (not their relative) difference rises at the same 
time. Any one can understand that, with a given capital, 
it would be more profitable to conduct a business of £1,000 
a-year with an expenditure of £500, than one of half that 
amount with half the expenditure. Mr. Blair states his 
belief that induction occurs within the wire itself, and not 
upon its surface: that the wire induces static electricity, 
and conducts dynamic currents at the same time. We 
cannot say he is wrong, but we are certain that it is the 
first time that the ground has been taken that induction 
could go on excepting through insulating matter. We 
doubt very much whether electricians are yet prepared to 
relinquish their belief that the extent of induction depends 
upon that of the insulated surface, whether the insulation 
be that of air or gutta-percha. If, then, the inductive 
action be confined to the surface, we have no authority for 
abandoning the commonly-received law that it is as the 
diameter simply, whilst the conducting power is as the 
square of the diameter; and, hence, that the available 
conducting power is directly as the diameter, or nearly so, 

Whatever we might now say upon Mr. Blair’s new law 
of the electric current would be premature. If it be cor- 
rectly deduced from natural data, its just position will soon 
be established. It is unfortunate, perhaps, as diminishing 
the confidence with which this law might otherwise have 
been received, that Mr. Blair’s earlier letters led us to ex- 
pect something more; an expectation in which we have 
certainly been disappointed. This, however, will not 
prevent the new law from being fully examined, and its 
truth or fallacy disposed of. 


AGRICULTURAL IMPROVEMENT, 


THE humblest capacity must have at some time paused 
to consider why one estate, of a given extent, should pro- 
duce much larger or much smaller crops than other farms 
of equal area. There can hardly be cultivation without 
absolutely some return; but the moment we seek to know 
why this result is not everywhere one of definite quantity, 
we have entered, whether consciously or no, upon an 
inquiry which involves the whole science of agriculture in 
its solution, The general influences of seed, soil, climate, 
and culture, would occur alike to all who gave the most 
superficial consideration to the matter; bat in defining 
clearly what conditions, especially of the controllable 
element of culture, and the less, but still partly controllable 
elements, seed and soil, would realise a maximum wheat 
crop, for example, the great practical and scientific know- 
ledge brought into play would suffice to dignify any depart- 
ment of human art. Not only would a practical knowledge 
of ordinary farming be required, but, stil! more, a recogni- 
tion and appreciation of the great truths of agricultural 
chemistry; and, further, of what we believe to be as yet 
even less understood, to wit, the philosophy of mechanical. 
culture. 

The wheat crop, in England, ranges between that barely 
worth harvesting, and 8 or 9 quarters per acre. We 
believe nearly 9 quarters of wheat, of 64 lb. to the 
bushel, have been raised upon one statute acre on the Isle 
of Sheppy—a good 45 centals of the new Liverpool mea- 
sure. We have heard of yiclds of 11 quarters to the 
acre in portions of California, and from various cireum- 
stances we are inclined to credit the report. The average 
wheat crop in England is 21 bushels, and in France 
13 bushels to the acre. We have seen the Scotch average 
given as 30 bushels, but if such be the fact, it can be due 
only to the reservation from the great staple culture of oats 
of the choicest tracts, like the Carse of Gowrie, for the wheat 
crop. In the virgin prairie soils of the Western States of 
North America, the average is, in Iowa and Wisconsin, and 
as stated on the highest American authority—the United 
States Census Reports—only 14 bushels of wheat to the 
acre. 53 quarters are considered an excellent yield, as are 
74 in the most highly cultivated of the Eastern States. 
Whence these great differences? If we stop to ask, 
“ What is a plant?” we are, with all the aid: of modern 
science at our command, at once on the road to a solution 
of the inquiry. And the oftener we recur to first prin- 
ciples the better enabled shall we be to apply them, and 
thereby to realise their unfailing results. We can easily 
satisfy ourselves that a plant is a natural chemical com- 
pound, whose constituents are mainly water and carbon, 
together with hydrogen, nitrogen, and oxygen in the 
solid form, besides certain inorganic salts, amounting 
in all to no more than the ash produced by burning the 
plant, and which salts only are derived directly from the 
soil. These salts are lime, magnesia, alumina, silica, Xe. ; 
all of which are more or less essential to the structure 
and composition of the plant. When we bear in mind 
that the entire philosophy of vegetable as of animal growth 
is confined to the natural power of assimilation; that the 
plant, from the moment when, under proper heat and 
moisture, it has once germinated, absorbs and condenses 
within itself, at the countless millions of pores in its leaves 
and roots, the invisible elements of the air, and those, 
hardly more substantial, of water, forming thus, with a 
minute but necessary quantity of earthy matter, its own 
substance—we begin to comprehend what cultivation really 
means. A ship’s deck with 6 in. of sawdust is a sufficient 
platform for vegetation. A sprinkle of certain inorganic 
matters, and it is ready for the seed, and with light, mois- 
ture and proper temperature we shall have a respectable 
crop. On the beaches of some of the guano islands, as at 
Ichaboe, there thrives in pure sand only (at least no earthy 
matter is visible) a strange plant known as the cherardia 
furcata. It is probable that the rains wash down from the 
hills some portion of the guano in dilution which may go 
to the nourishment of this plant. At the same time we 
know it to be possible for at least one kind of vegetation, 
that of the Chinese air-plant, to go on without any con- 
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nection with the soil ; a vegetable growth, suspended by a 
string or a metallic wire, thriving in, by drawing all of its 
sustenance from, the air alone. We have a much more 
practical illustration of the sources of vegetable nurture in 
the fact that the barren sands of Ayrshire, originally with- 
out a visible particle of earthy matter, are, with the addi- 
tion merely of the ordinary liquid Glasgow sewage, made 
to yield excellent crops of potatoes, wh:ch are earlier in 
the market and more free from disease than those raised on 
soils either of merely average or of superior quality. 

Now the phenomena of vegetation are essentially the 
same in all soils, under all circumstances in which a plant 
can live. If the Ayrshire and the Kent farmers comprehend 
and admit this truth, both will see that beyond the germi- 
nating and assimilative processes, nature does nothing, and 
that the conditions of those processes may be almost infi- 
nitely modified by human hands. In short, if the farmer 
really knows what he is about, and manages his land as an 
organised manufactory of food, he may have almost any 
kind and amount of crép he likes. 

“The great use of ‘the soil,” says Davy, “is to afford 
support to the plant, to enable it to fix its roots, and to 
derive nourishment by its tubes slowly and gradually from 
the soluble and dissolved substances mixed with the earths.” 
Very little of the substance of the plant is drawn from the 
soil; it is a formation whose weight is derived chiefly from 
the carbonic acid and oxygen of the air and from water. 
When we analyse the ashes of a plant, we discover the 
whole amount as well as the number of the constituents of 
the soil imparted to its growth. Take silica for example. 
This element is to the plant what lime is to human 
bones. We all know how firm and stiff is the enamelled 
coating of a wheut straw—a clean section of it will cut the 
flesh almost like a knife. This is nothing more than silica 
drawn from the soil; and most minute as is the quantity 
taken up by the plant, as compared with its whole weight, 
the stalk could not stand erect without it, but would, as in 
strong clay soils, where alumina is the distinguishing 
mineral element, droop upon the ground. 

It is in a return of the ashes of plants to, or in permitting 
them to decay upon, the soil, or by restoring to it the 
excreta of the living beings by whom the plants have been 
consumed, that the mineral nourishment of vegetable life 
is to be retained in the soil. If the nearly 20 per cent. of 
ash in every pound of the tobacco crop of Virginia could 
be collected and returned to the soil, the exhausted sterile 
lands of that district might be made again to bloom like a 
garden. Liebeg has shown that animal excreta contains 
all the sulphates and phosphates originally contained in 
the food from which it was produced ; and hence the immense 
value of town sewage, were it properly collected and applied. 
With this, or guano, and the ordinary manures, we have 
the means of qualifying the soil te a great extent, although 
with many soils manure is less important than mixture 
merely—mixing clay with sandy soils, as has been done 
with such success in Norfolk, or in sanding clay soils, which, 
next to thorough draining, they most need. The home- 
farm of the Marquis of ‘I'weedale, at Yestees, was raised 
from a rent of 5s. to 40s. per acre by draining and deep 
ploughing mainly, with very little manuring. 

The constituents of the soil being determined, thorough 
and deep pulverisation is, after draining, the next thing 
requisite. If soils are originally formed by the action of 
the atmosphere on underlying rocks, the more of this dis- 
integrated matter is brought up to the surface, and the 
better the access of air among its particles, the more 
readily and abundantly will the plant find its support. It 
is here that mechanical culture has a vast field for applica- 
tion. ‘Tillage, so far as the preparation of the ground is 
concerned, is the most laborious part of the whole. Hence 
it is, perhaps, the worst performed. A plough was the 
only practicable instrument for working upon any scale, 
and with animal power. Of all means of breaking the 
ground, the plough required the least driving force. Yet 
its economy must be measured by its effect; and we have 
no doubt that with a cheaper and more adaptable power 
—that of steam—we shall do much better, taking quality 
of work into account, to pulverise the soil to powder. 
What is the difference in vegetating power between a 
garden bed and a ploughed field? Who would not, were 
such a thing attainable, prefer cropping a thousand acres 
of the former, toa similar extent of the latter? It is for 
steam culture to make garden beds of our estates; and in 
the highest development of culture the plough, we appre- 
hend, will have no place. 

Seed and its distribution are of vital importance also. 
We might ask, even, what is wheat, or rye, or oats, that 
they differ, not only among themselves, but from other 


plants? Wheat has been called an exaggerated grass 
merely. Sow it upon a fresh field, and then let it take 


care of itself for three or four years; what will it become? 
A stanted grass—coarser, perhaps than rye, if it be not 
really the same in its origin. In an agricultural collection 
in one of the French Government bureaus, are sixty dis- 
tinct species of oats. ‘They are all of one family, the 
avena sativa, which is the oat the world over. Why, then, 
are they different? What else than cultivation, the con- 
stituents and condition of the soil and climate, could make 
them different ? The more we ask ourselves for a reason, 
the more do we realise how obedient is a plant to the in- 
fluences of art, if it be not, indeed, an artificial product. 
As we modify the cultivation, so do we modify the thing 
cultivated. ‘The peach was once a forbidding looking ex- 
crescence, hardly more than a stone; and its pulpy part, 
what there was of it, if not really poisonous, was certainly 
considered to be so. The tomato was hardly recognised as 
anything more than a filthy weed; and our grandfathers 
would have it that the “love apple,” by which name the 
tomato fruit was known in their days, was really poisonous, 
and very likely there was a time when it was so. A 
French fleuriste can hardly produce a greater variety of 
artificial forms and colours than can an experienced 
floriculturist, whose flower-beds are as a laboratory, the 
materials of which, seeds, shoots, and mineral earths, under 
the action of appliances for light, shade, warmth, ventila- 
tion, and moisture, are capable of almost infinite and 
truly most marvellous combinations. 








Every plant requires a certain space for itself. Five 
bushels of oats sown per acre will not yield nearly as much 
as half the quantity spread under the same area, Broad- 
cast sowing is, perhaps, one of the worst faults of the 
common mode of culture: for weeds become a part of the 
crop, exhausting the stimulants of the soil, interfering 
with atmospheric circulation, besides mechanically checking 
the growth of the nobler plants. And with broadcast 
planting, weeds enjoy a complete immunity from dis- 
turbance. What would the Indian-corn crop become if 
the seed were sown broadcast ? Five grains in a “hill,” 
at the angles of every square yard, are as much as the hoe, 
thoroughly used at least twice, if not thrice, during 
growth, can well preserve in a healthy condition. 

Had we already achieved the emancipation of farm 
culture from manual drudgery, its processes would, by their 
beauty and unerring results, command an admiration 
higher than any mere structural, fabricative, or textile art 
can ever challenge. From raw cotton to the finest muslin, 
the whole process of conversion is one of the most purely, 
almost slavishly, mechanical routine. From the seed to 
the luxuriant harvest, the passage is one in which only 
the highest knowledge of Nature is worthy of association 
with the great Creative Power in the result. 

In Mr. Halkett’s experimental apparatus at Kensington, 
thinking men must have by this time recognised the germ 
of a system of culture which is destined to revolutionise 
the entire production of food. The soil, under Mr. Halkett’s 
treatment, is to be but a part only of a vast mechanical 
and chemical apparatus—not but that the part will be as 
essential as ever it was by itself alone. But treated on a 
vast scale, to which land owners must yet learn to conform, 
with reference to the highest conditions of vegetable assi- 
milation, its inorganic matters being deposited uniformly, 
its texture brought to the best state, and the seed, properly 
selected, being germinated and expanded under those 
circumstances most favourable to perfect development, the 
cultivated area will thus yield such crops as practical 
farmers have hardly dared to conjecture. It is these con- 
ditions, from first to last, that steam culture, at its task, if 
need be, in all weathers and at all hours, is to solve. 

The food question is becoming the great modern problem. 
We may congratulate ourselves that wheat is yet but 50s. 
a quarter, where, less than fifty years ago, it sold at 125s., 
to decline however in a single y Bo to 38s. It is railways 
and cana!s and modern ocean navigation which have, to a 
great extent, equalised prices over large areas. Time might 
have been “when every rood of ground maintained its 
man.” But it would then have been almost impossible for 
Yorkshire acres to have fed Devonshire consumers, or to 
have placed the wheat of the west of England in the market 
towns of Norfolk. Agricultural products would have been 
“eaten up” in carriage, a double process of consumption, 
which none could afford. England has for some 17,000,000 
souls, increasing at the rate of nearly 1,000 a-day, 
32,247,680 acres of land, less than two acres to each indi- 
vidual, In 1754, a little more than 100 years ago, M. 
D’Angueille wrote that England could raise corn enough 
in one year to last her for four. This proportion of surplus 
production rapidly diminished ; in 1824 consumption fairly 
overtook it; and now with an annual demand for at least a 
quarter of grain for each inhabitant, we import ten million 
quarters a year, and purchase, of all kinds of foreign food, 
forty-five millions in value in the same time. No people 
accomplish so much, none therefore eat so much as we do. 
The Yorkshire labourer is a type of British physical power, 
and who eats so much as he? Two pound and a-half of 
solid carboniferous or respiratory matter, and a half pound 
more of plastic or nitrogenous food, is his average daily 
requirement. The consumers of food in this country 
already and far outnumber the producers. Population 
concentrates and will go on concentrating in cities. And 
yet how great is our production, insufficient though it be. 
Some years ago it was said that the annaal value of the 
manure, at current prices, then applied to our crops, was 
greater than that of all our foreigncommerce. The remark 
is doubtless true even yet. A distinguished foreign states- 
man once said, that the repeated failure of the English 
turnip crop for three years would nearly bankrupt the 
nation. Such a disaster, were it, in the order of nature, to 
come now, as the great staple food plant of Ireland was 
once smitten, would still be, and with all our increase of 
commercial wealth, a terrible calamity. 

This great national problem of food, increasing daily in 
vital consequence, is to be solved only by a recourse to the 
highest philosophy of culture, when we shall find the latent 
resources of the earth to be immeasurably beyond what has 
been ever realised. 


Raiways tv New Sourn Wates.—The last advices from New 
South Wales state that Mr. Gabrielli and Mr. Rhodes had arrived in 
the colony as the representatives of Messrs. Peto and Co., em- 
powered to conclude a contract for the construction of forty miles of 
railway. The authority to borrow the necessary funds was granted 
last year, and the Government having been also authorised to dispense 
with the usual plan of calling for tenders, offered the work to Messrs. 
Peto and Co. The offer was accepted by Messrs. Peto and Co., and 
Mr. Gabrielli and Mr. Rhodes were accordingly despatched to enter 
into a definite contract. At the date the last mail was sent off 
(April 13) the contract had not been actually signed, but the terms 
had been virtually agreed upon; Mr. Rhodes was to set to work with 
such appliances as he could find on the spot; and Mr. Gabrielli was 
to return to Europe to carry home the terms of the contract, and to 
arrange for the shipment of adequate plant and a complete staff. 

A SreamMer sAvep By Warer-Ticut ComparTMEents.—The 
screw steamship Edinburgh from New York to Glasgow, struck an 
iceberg on the 6th inst., 180 miles east of St. John’s, Newfoundland. 
The iceberg was first discovered directly adhead; the helm was put 
hard a-port, and she passed close alongside without touching the 
part above water, but struck under water a little abaft the port bow, 
and stove in one of her forward plates. The engines were stopped 
and backed, but the ship had passed the iceberg before her way was 
stopped. Two foremost compartments filled almost immediately 
with water. The pumps were quickly set going, and sails and bedding 
lowered over into the boats. All the male passengers assisted the 
crew in working the pumps and baling. The water was only kept 
from flowing into the other compartments by their incessant labour. 
The vessel being immediately put back reached St. John’s in thirty 
hours. All the passengers and crew are saved. The captain speaks 
of the passengers as having behaved with the utmost coolness. The 


extent of the damage is not ascertained, but the ship will probably 
have to undergo repairs. 





THE PATENT JOURNAL. 
(Condensed from the Journal of the Commissioners of Patents.) 


Grants of Provisional Protection for Six Months. 

474. Peer Spence, Pendleton, Lancashire, ‘ Improvements in the manu- 
facture of alum, and in the mode of, and apparatus for, condensing or 
destroying gases arising therefrom.”— Petition recorded 21st February, 1859. 

626. Rosert HetiarD, Taunton, Somersetshire, “ Improvements in reap- 
ing and mowing machines,” — /’etition recorded 11th March, 1859. 

688. Ropert Ciee¢e, Islington, and Ricnarv Feun, St. Ann’s-place, Lime- 
house, Middlesex, “ Improved apparatus for obtaining aerated fresh 
water from salt water.”— /’etition recorded 18th March, 1859. 

730. Thomas MANLovE, Radford-grove, and WituiamM Hopekinson, New 
Lenton, Nottinghamshire, “A new method of manufacturing plain, 
figured, striped, and plaited textile fabrics in imitation of loom-made 
fabrics.”— Petition recorded 22nd March, 1859. 

852. Freperick CoLLizk BakEwsiL, Haverstock-terrace, Hampstead, Middle- 


sex, ‘‘Improvements in open fire-places."—A communication from 
Calvin Dodge, Pittsburgh, North America.—Petition recorded 5th April, 
1859. 


946. GERMAIN ABRILLOU, Toulouse, France, “ An extensible arching plane,” 
—Petition recorded 15th April, 1859, 

1082. WiLiiAmM WINSTANLEY and Josepu Ke.iy, Liverpool, Lancashire, “ Im- 
provements in pumps, and gearing and appliances for working the same.” 
— Petition recorded 30th Apri, 1859. 

1106. Tuomas WILLIAM MILLER, Portsea, Southampton, Hampshire, “ Im- 
provements in apparatus for and mode of generating steam and econo- 
mising fuel.” 

1108, WILLIAM SELLERS, Philadelphia, Pennsylvania, U.S., “ Improvements 
in couplings for shafting.”—Partly a communication from Coleman 
Sellers, Philadelphia. —Petitions recorded 8rd May, 1859. 

1176. WitttaM OLAND Bourns, New York, U.S., “‘ Improvements in the 
means of and apparatus for separating metals, ores, and other substances 
of different specific gravities.”— Petition recorded 10th May, 1859. 

1194. WiutiamM Warne, Joun Americus FansHaws, JAMES ARCHIBALD 
Jacques, and Tuomas Gaupin, Tottenham, Middlesex, ‘‘An improved com- 
pound or preparation of materials for, and mode of, and apparatus for, 
covering and insulating wires or conductors used for telegraphic or elec- 
trical purposes.” — Petition recorded 12th May, 1859. 

1230. ALEXANDER Ropert Terry, Great George-street, Westminster, “ Im- 
provements in apparatus for sawing and cutting up loaf sugar.”—Petition 
recorded 18th May, 1859. 

1244. Groner JouN Pargitt, Bath, Somersetshire, “ Improvements in gas- 
burners.” — Petition recorded 20th May, 1859. 

1252. ALEXANDER Leretit TayLor, Ludgate-hill, London, ‘‘ An improved 
form of harmonican pianoforte.”—Peition recorded 21st May, 1859. 

1260. Joun Henry Baieavey, Halifax, Yorkshire, and Groner Op, Temple- 
street, Birmingham, Warwickshire, ‘‘ A brace buckle.” 

1262. Ropert VaLentine Leacn, Briton Ferry, Glamorganshire, and 
Tuomas Wittuiam WiLLert, Pont-Neath-Vaughan, Brecon, Brecknock- 
shire, ‘‘ Improvmentsin the manufacture of tin plates and terne or leaded 
plates, and in the apparatus connected therewith.” 

1264. Gror@e BuRNELL, East Hoathly, Sussex, ‘‘ An improved preparation or 
medicine for the cure of ague.” 

1266. Harry Artaur Cookr, Chancery-lane, London, “ Improvements in 
omnibuses.” 

1268. CHARLES PETERS Moopy, Corton Denham, Somersetshire, ‘‘ Improve- 
ments in machinery for the manufacture of matting or fabric from straw 
and other vegetable fibres, and rods or bars of wood and metal.” 

1270. FRepERIcK JosrrH BramweLL, Great George-street, Westminster, 
“Improvements in apparatus for raising ships and vessels out of the 
water.”—Partly a c ication from Messieurs Miers Brothers and 
Naylor, Rio de Janeiro. 

1272. NATHANIEL SHATSWELL Dope, St. Paul's Churchyard, London, “ Im- 
provements in treating waste vulcanised india-rubber.”—A communica- 
tion from Hiram Lyman Hall, Beverley, Massachusetts, U.S. 

1274. NATHANIEL SHATSWELL Doves, St. Paul's Churchyard, London, ‘ Im- 
provements in finishing, colouring, and varnishing india-rubber goods, and 
similar manufactures."—A communication from Hiram Lyman Hall, 
Beverley, Massachusetts, U.S.— Petitions recorded 23rd May, 1859. 

1276. JAMES STANSFIELD, Batley, Yorkshire, “‘ Improvements in the per- 
manent way of railways.” 

1278, James Craie Fisuer, Cathedral-street, Glasgow, Lanarkshire, * lm- 
provements in preparing paints and varnishes.” 

1280. Joseru Grses, Brentford, Middlesex, *‘ A method of treating coal, 
shale, lignites, and peat, in order to manufacture manure.” 

1282. Grorek Haprievp, Carlisle, Cumberland, ‘* An improved arrange- 
ment of heating and evaporating apparatus,” 

1284, ANTOINE JosEPH Sax, Paris, France, ‘‘ Improvements in wind musical 
instruments,” —Petitions recorded 24th May, 1859. 

1288. Davip Simpson Price, Green-street, Grosvenor-square, Middlesex, 
“ Improvements in the production of colours for dyeing and printing.” 
1290. Epwin Maw, Doncaster, Yorkshire, ‘* Improvements in the construc- 

tion of metallic bedsteads and other furniture.” 

1292. ALEXANDER Princes, Trafalgar-square, Charing-cross, Middlesex, ‘‘ Im- 
provements in screw propellers."—A communication from Hermann 
Hirsch, Berlina, Prussia 

1294. JouN MALLETT, Barnstaple, Devonshire, ‘‘ An improved regulator for 
watches, portable clocks, and time-pieces.” 

1296. James Howakb, Bedford, Bedfordshire, ‘‘ An improved construction 
of horse-rake.”—Petitions recorded 25th May, 1859. 

1293, JAMEes WessTer, Birmingham, Warwickshire, “‘ An improvement or 
improvements in pressure and vacuum gauges ” 

1299, Joseru ReyNoLps, Carthusian-street, Charterhouse-square, London, 
“* Improvements in propelling vessels.” 

1300. Hue WILLIAM Paraick, Mill-hill-terrace, Acton, Middlesex, ‘* A new 
substance or material to be used in lieu of ivory and other like sub- 
stances,” 

1301. CuarLes Dorn, Birmingham, Warwickshire, “ Improvements in 
kilns for baking or burning China earthenware and bricks, and for other 
like purposes.” 

1302. Joun Young, Wolverhampton, Staffordshire, “‘ Improvements in 
locks, and in the manufacture of knobs for locks and latches, and also in 
eae for preventing draughts and keeping out wet from doors and 
windows.” 

1303. Peter Errertz, Manchester, Lancashire, “ Certain improvements in 
machinery or apparatus for cutting paper, pasteboard, cardboard, and 
also for cutting or slicing wood into thin scaleboard or veneers, or for 
similarly cutting other articles.” 

1304. Groxex Freveric Cuantreni, Liverpool, Lancashire, “ Improvements 
in the construction of charcoal kilns, and in the manufacture of coolers 
for charcoal kilns.” 

1305, WituiaM Henry Neviut, Lianelly, Carmarthenshire, “‘ lmprovements 
in the manufacture of steel and wrought iron.” 

1306. Joun Draper, Little Tower-street, London, ‘‘ Improvements in apply- 
ing indices to account and other books.” 

1307. Micuiak. MicHae.is, Manchester, and Roserr Kerstaw, Heywood, 
Lancashire, ‘‘ Improvements in the manufacture of velvets and other piled 
fabrics.” 

1308. James Corw Bent, Birmingham, Warwickshire, ‘‘ Improvements in 
gasmeters.” 

1309. WiLLiAM Waicut, Deptford, Kent, “ Improvements in fastening 
shirts, collars, and other articles of wearing apparel.”—Petitions recorded 
26th May, 1859. 

1311. WitiaM WeiLp, Manchester, Lancashire, “‘ lmprovements in looms 
for weaving pile fabrics,” 

1312. Marc Anroine Francois Mennons, Rue de |'Echiquier, Paris, France, 
“An improved mode of advertising.”—A communication from Albano 
Gatte, Paris. 

1313. Parrick Arrcnison and Tuomas Bunks, Sheffield, Yorkshire, “‘ Im- 
provements in self-acting and other waterclosets, and in flushing appa- 
ratus connected therewith.” 

1314. Leon Farrenc and BERNARD SuBRA, Paris, 
in gas-lighting by means of direct carburators.” 

1315, Hinary Nicuo.as Nissen, Mark-lane, London, “‘ An improvement in 
book indexes,” 

1316. Gorge Haprienp, Carlisle, Cumberland, *‘ Improvements in the 
mode of and apparatus for forming casks or barrels.”-—Petitions recorded 
27th May, 1859. 

1317. BexNHaRD SAMUELSON, Banbury, Oxfordshire, ‘ Improvements in 
machines for cutting roots and other vegetables.” 

1318. Tomas Witsox, Birmingham, Warwickshire, “Improvements in 
breech-loading fire-arms and ordnance.” 

1319. Wavrer Crum, Thornliebank, Renfrewshire, “Improvements in 
printing and dyeing textile fibres and fabrics.” 

1320, WiLttAM Henry GRaveLey, Upper East Smithfield, London, “ Im- 
provements in apparatuses for purifying and aerating sea-water, parts 
of which may be employed for cooking and baking purposes.” 

1321, RicHarp ARCHIBALD Brooman, Fleet-street, London, ‘* Improvements 
in machinery for cleaning, grinding, and bolting corn and other grain.”— 
A communication from Jeane Baptiste Falguitre, Marseilles. 

1322. Joseri OLppuRY, Summer-row, Handsworth, Staffordshire, ‘ Im- 
provements in breech-loading firearms, applicable to pistols, muskets, 
carbines, and birding or other guns.” 

323. Joun Barty, Leeds, Yorkshire, “An improved mode of, and appa- 
ratus for, manufacturing felted cloth.” — Petitions recorded 28th May, 1859. 

1324. Marcus Davis, Lyon’s Inn, Strand, London, ‘‘Improvements in 
the construction of wheels, axies, and boxes for carriages.” 

1325. ARCHIBALD Smite, Princes-street, Leicester-square, London, “ Im- 
provements in machinery for making lines, ropes, and cables, for tele- 
graphic and other purposes,” 





France, “‘ Improvements 
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1326. Westoy GrimsHaw, Bowdon, Cheshire, ‘‘ Certain improvements in 
machinery for compressing bricks, tiles, artificial fuel, and other similar 


articles. 

1327. Evga Brervit, King William-street, London, “Improvements in 
machinery or apparatus for the manufacture of hollow corks. 

1328, Joun Bruce, Tiddington, Stratford-on-Avon, Warwickshire, “An im- 

ovement in agricultural drills.” : 

1329. WititaM Gossage, Widnes, Lancashire, “ Improvements in the 
manufacture of iron and steel.” ' 

a — Fry, Wrotham, Sevenoaks, Kent, “‘ An improvement in mills 
or grinding.” 

1331. OLtver MaGas, Bourton, Dorsetshire, ‘‘ Improvements in harrows.” 

1332. WILLIAM Green, Dod-street, Limehouse, Middlesex, ‘‘ Improvements 
in washing or purifying and treating sugar.” 

1333. Isaac BLACKBURN and Ropert BLACKBURN, Long Eaton, Derbyshire, 
* Imp ments in | tive or traction engines, and in implements 
connected therewith for cultivating the soil.” 

1334, James Lex Norton, Belle Sauvage-yard, Ludgate-hill, London, ‘‘ Im- 

t i for stretching and drying fabrics, and in drying 








Ds n 
wool and other fibres.” 

1335. ARTHUR MICKELTHWATE, JOSEPH PRAcE, and SAMUEL JOHNSTONE 
Hosss, Sheffield, Yorkshire, “‘ Improvements in the coating and covering 
of metallic springs, steel, iron, and other metal bands forthe use of any 
kind of machinery, driving bands, or straps, ribs suitable for umbrellas 
and parasols, staybusks, and ribs for stays, hats, bonnets, reeds, and 
crinoline, and articles of dress, and other useful purposes.” 

1336. Esocn Lerson, Traffic-street, Derbyshire, ‘‘ Improvements in ma- 
chinery for the facture of or ental chenille fringes and braids or 
other fabrics.” 

1337, Wiutt1am CLARK, Chancery-lane, London, “ Certain improved means 
of reefing and shortening sail in ships and other vessels.”—A communi- 
cation from Enoch Erastus Mulliner, New York, U.S. 

1338, WiLLIAM CLARK, Chancery-lane, London, ‘‘ A new manufacture of 
leaven.”—A communication from Frederic Ludewig, Paris.— Petitions 
recorded 30th May, 1859. 

1340, James Septimus Cockinos, Ann-street, Birmingham, Warwickshire, 
“Certain improvements in the construction of self-adjusting cases for 
holding and carrying cartridges of various sizes or gauges, parts of which 
improvements are also applicable to cartridge-carriers now in use.” 

1341, SamueL Carer and George Butrrerworti, Leeds, Yorkshire, “ Im- 
provements in the manufacture of felted cloth, and in the machinery or 
apparatus employed in such manufacture.” 

1342, Epwin Arcuer Woop, Victoria-terrace, Notting-hill, and MARTIN 
Dapp Rogers, Bromley, Middlesex, ‘“‘ Improved apparatus for raising 
and lowering boats.” 

1348. James WansprovuGu, Bridge-street, Southwark, Surrey, ‘‘ Improve- 
ments in the construction of stereoscopes.”—A communication from 
Egbert Moxam, Bruges, Belgium. 

1344. George Henay Situ, Manchester, [ 
sewing machines,” d 

1345. Puttiret GamBaRDELLA, Chancery-lane, London, ‘ Improvements in 
= motive power, and in machinery or apparatus connected there- 
with.’ 

1346. Joun JAMES LUNDY, Manchester, Lancashire, ‘‘ Improvements in 
cartridges and gun-wads, for facilitating the loading and lubrication of 
fire-arms,”” 

1347. ALFRED SuTeR, Fenchurch-street, London, “ A furniture castor, to be 
used upon the feet of tables, seats, and all descriptions of furniture or 
other things.” 

1348, Freperick Roperts, Maiden Newton, and ALE®XANDER ROBERTS, 
Frome, Vanchurch, Dorsetshire, ‘ Improvements in apparatus employed 
for ploughing, tilling, or cultivating land, when steam power is employed.” 
—/etitions recorded 81st May, i859. 

1349, JeAN Feuix Migugn, Paris, France, ‘‘ Improvements in trusses,”— 
Petition recorded \st June, 1859. 

1351, FRANCIS WALTER SALTONSTALL, Northumberland-street, Strand, 
and ALFRED Busu, Hanover-cottage, Park-road, St. John’s Wood, Middle- 
sex, ‘‘ An improved machine or apparatus for dredging and excavating.” 

135%. Myron Houugy Cuapin, Gresham-street, London, * Improvements in 
galloons, tapes, or ribbons, for supporting steel and other hoops used for 
distending ladies’ dresses.” 

1353. Ropert Kay Wuitenzap, Elton, near Bury, Lancashire, ‘‘ Improve- 
ments in apparatus to be used in bleaching, dyeing, and extracting the 
colouring matter from dye materials.” 

1354, SAMUEL Woop and Joun Woop, Manchester, and Paiuiir BILLINGTON, 
Rusholme, near Manchester, Lancashire, ‘* Certain improvements in and 
applicable to machines for embroidering.” 

1355, ALEXANDER SMITH ond WiLLIAM SMitH, Glasgow, Lanarkshire, N.B., 
“Improvements in machinery for curing sugar, and for separating solid 
and liquid substances by centrifugal force.” 

1356. SamugL Bury, Manchester, L hire, 
machinery or apparatus for b Z and 
other like surfaces.” 

1357, SaMUEL Bury, Manchester, Lancashire, ‘‘ Certain improvements in 
machinery or apparatus for bossing and finishing textile fabrics or 
other like surfaces ” 

1358, WituiaM Henry Parkes and WILLIAM BaoNaLL, Birmingham, War- 
wickshire, ‘‘A new or improved ventilator for hats and other head cover- 
ings, and also for carriages.” 

1359. Timoray Wuirtsy, Millbank-street, and WittiamM Dempsry, Great 
George-street, Westminster, ‘‘Improvements in, and applicable to, 
ordnance and fire-arms, and in the projectiles to be used therewith.” 

1360, JeAN Baptiste Pasoat, Paris, France, *‘ Improvements in hot-air 
engines," — Petitions recorded 2nd Junr, 1859. 

1361. Joun Witson, St. Helen's, Lancashire, ‘‘ Improvements in the manu- 
facture of carbonate of soda.” 

1362. Joun Epwarps, Aldermanbury, London, 
manufacture of anchors,” 

1363, Ronert WILLIAM Stgvier, Upper Holloway, Middlesex, ‘‘ Improve- 
ments in smelting and purifying of iron and other ores.” 

= = Ontons, Darlaston, Staffordshire, ‘‘ A new or improved steam 

piler.” 

1365, Ronert Musnet, Coleford, Gloucestershire, ‘‘An improvement or 
improvements in the manufacture of iron and steel.” 

1366. HERBERT NewrTon Penaice, Witton House, near Norwich, ‘ Improve- 
ments in machinery for propelling vessels.” 

1367. Joun Kye, Liverpool, Lancashire, ‘‘ Improvements in points for 
railways, and chairs for the sume.” 

1368. Joun Henry Jounson, Lincoln’s-inn-fields, Middlesex, ‘‘ Improvements 
n reducing solid subst to powder, and in the machinery or appa- 
ratus employed therein.”—A communication from William James Cantelo, 
Burlington, New Jersey, U.S. 

1369, Jean Josep BarkaNowskl, Paris, France, ‘‘ Improvements in railway 
signal apparatus.” 

1870, ALEXANDER RowertTson Arrotr, St. Helen’s, Lancashire, ‘* Improve- 
ments in the manufacture of soda,” 

1371, James Burrow, Ashford Parsonage, Pakewell, Derbyshire, and 
WILLIAM Newton Wiison, High Holborn, London, ** An improved floor 
scrubber and sweeper for carpets, floors, lawns, and other such like useful 
yurposes.”” 

1372 ALFRED Vincent Newton, Chancery-lane, London, “ An improvement 
in balancing millst me ication from John Fairclough, Louis- 
ville, Jefferson, Kentucky, U.S.—Petitions recorded 3rd sune, 1859, 

1373. Henry Crossisy, Failsworth, near Manchester, Lancashire, ‘‘ Im- 
provements in jacquard machines.” 

1374. RicnarD Cnrimes, Rotherham, Yorkshire, ‘‘Improven ents in appa- 
ratus for supplying water to, and discharging the contents trom, urinals, 
wash-hand basins, and other similar articles.” 

1875. Epwarp GiLL, Elms, St. Ann’s-road, Wandsworth Common, Surrey, 
“Improvements in producing spirit from rice, maize, and other descrip- 
tions of grain.” 

1376, James Nurtaut, Old Accrington, Groner Ripine, Clayton-le-Moors, 
and WILLIAM CouLtniurst, Old Accrington, Lancashire, ** An improved 
size powder, to be used in sizeing cotton, linen, or other warps for 
weaving.” 

1377. Grorer Daviss, Serle-street, Lincoln’s-inn, London, ‘* An improve- 
ment in wearing apparel.”—A communication from Gabriel Jean Julien 
Laury, Paris, France. 

1378. James Woop and WiLtiaAM Woop, Nottingham, “ A peculiar mode or 
method of dyeing lace or other fabrics, and making the same into bonnet 
and cap fronts, or other articles.” 

1379. Caristorgk James, Mountain Ash, Aberdare, Glamorganshire, ‘An 
improvement in the manufacture of railway chairs.” — Petitions recorded 4th 
June, 1859. 

1882. Grorer Davirs, Serle-street, Lincoln’s-inn, London, ‘ Improvements 
in paddle-wheels and screw propellers for steam vessels.”—A communi- 
cation from Auguste Jouan, San Francisco, California. 

1884. WiLLovensy Green, Victoria-street, London, 
mowing machines.”— Petitions recorded 6th June, 1859. 
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1396. JosepH Bennett Howsut, Sheffield, Yorkshire, Joun Hick, and 
Wititam HARGREAVES, Great Bolton, Lancashire, ‘‘ Improvements in 


apparatus for applying heat to steam or other boilers or vessels, and for 
facilitating the combustion of and smoke.” 
1398. Jean Baptiste Moiozay, Rue d’Angouléme du Temple, Paris, ‘‘ New 


means of manufacturing velvet.” : 

1400. ALFRED Vincent Newton, Chan -lane, London, ‘‘ Improvements in 
gas meters.”—A communication from William Richards, Barcelona, Spain. 
—FPetitions recorded 8th June, 1859. 





Patents on which the Stamp Duty of £50 has been Paid. 
1418. Epovarp Guerin, Paris, France.—Dated 16th June, 1856. 
1336. WILLIAM Situ, Margaret-street, Cavendish-square, London.—Dated 
4th June, 1856. 
1453. James Butiouen, Accrington, Lancashire.—Dated 20th June, 1856. 
1436. WaLTeR Henry Tucker, Fleet-street, London.—Dated 18th June, 


1856. 

1437. Martarw ANDREW Muirand James McILwuam, Glasgow, Lanarkshire, 
N.B.—Dated 18th June, 1856. 

1438. CHar.es CLiFFoRD, Temple.—Dated 18th June, 1856. 

1441. Georos TILLETT, Clapham, Surrey.—Dated 19th June, 1856. 

1473. Henry Hussey VIVIAN, BERNHARDT Gustav HERRMANN, and WILLIAM 
Mor@ay, Swansea, Glamorganshire.—Dated 23rd June, 1856. 

1475. Isaac ATKIN and MARMADURE MILLER, Nottingham.—Dated 23rd June, 
1556. 

1479. Joun Saxny, Brighton, Sussex.—Dated 24th June, 1856. 

1934. Pierre Noygr, Gerrard-street, Soho, London.—Dated 19th August, 
1856. 





Notices to Proceed. 


342. Marrurw Curtis, Manchester, and Joun MiLueR, Staley Bridge, Lan- 
cashire, ‘‘ Improvements in certain mules for spinning cotton and other 
fibrous substances.” 

346. Joun Situ, Bradford, Yorkshire, ‘‘ Improvements in machinery or 
apparatus for preparing and combing wool and other fibrous substances.” 
—Fetitions recorded 7th February, 1859. 

350. James Hoskine, Walworth Common, Surrey, ‘(Improvements in the 
manufacture of lamps.” 

357. ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, London, “ Im- 
provements in revolving shutters and blinds, and in apparatus connected 
therewith ”— Petitions recorded 8th February, 1859. 

362 Joun SterHEN Josepu, Rhostyllan, near Wrexham, Denbigh, N.W., 
“Improvements in coke ovens and in cooling and extinguishing coke.”— 
Petition recorded 9th February, 1859. 

73. Henry Potrer Burt, Charlotte-row, Mansion House, London, “ Im- 
provements in railway carriages and wagons.” 

377. Rosert Joskru Exuis, Liverpool, Lancashire, “‘ Improvements in the 
apparatus for lifting sunken vessels and other submerged bodies.”— 
Petitions recorded 10th February, 1859. 

390. CHARLES Jackson, Store-street, Bedford-square, London, ‘‘ Improve- 
ments in the action of pianofortes.” 

2. Henry Ransrokp, West Brompton, Middlesex, ‘‘ An improvement in 
building ships and other vessels.”— Petitions recorded 11th February, 1859. 

400. James Bennett and Joun Bennett, Kingsland-road, Middlesex, *“ An 
improvement in refrigerators for cooling beer and worts.” 

401. GeoRGE BETJEMANN, GEORGE WILLIAM BETJEMANN, and JOHN BETJE- 
MANN, Ashby-street, Middlesex, “‘ Improvements in book-slides”— Petitions 
recorded 12th February, 1859. 

410. CHARLES Sanpers, Harford-street, Birmingham. Warwickshire, ‘‘ Cer- 
tain improvements in ornamenting English passe-partouts for photo- 
graphic pictures, also the glasses used with the same, and which said 
modes of ornamenting are also applicable to or ting photographi 
frames generally.” 

411. Joun Wricut, New George-street, Sheffield, Yorkshire, ‘‘ Improve- 
ments in reducing and rolling steel and iron wire and other forms of those 
metals in long lengths.” 

412, Josian Latimer CLARK, Haverstock-hill, Middlesex, ‘‘ Improvements 
in the means of working railway signals and switches.” 

414. Ropert Cieae, Islington, Middlesex, FREDERICK ANGERSTEIN, Kenning- 
ton, and Joun WiLLIAM Page, Walworth-road, Surrey, “‘ Improvements 
in making soap.”—Vetitions recorded 14th February, 1859. 

418. Ropext Musuet, Coleford, Gl tershire, *‘ Impr t 
manufacture of steel, iron, and cast steel.” 

423. Grorex Bepson, Manchester, Lancashire, ‘‘ Improvements in joining 
wire for telegraphic and other purposes,.”—Petitions recorded 15th Feb- 
ruary, 1859. 

427. Ricuarp Cookson, Layton Hawes, near Blackpool, Lancashire, and 
CuaRLes WitLiamM Homer, Castle Hill, near Northwich, Cheshire, “ Im- 
provements in machinery for making bricks, tiles, tubes. and other articles 
of plastic materials, and in the mode of jointing drain pipes.” 

429 Ricnarp JENNINGS STEVENSON rcE, Fleet-street, London, “ Im- 
provements in weighing and dynamic machines,""—Petitions recorded 16th 
February, 1859. 

445. PIERRE EDOUARD FRAISSINET, Paris, France, ‘A new or improved 
structure of iron, applicable for paving, flooring, bridges, gratings, 
girders, and other like purposes.” — Petition recorded 17th February, 1859. 

453. Groree WALLIS, Stretton, Penkridge, Staffordshire, ‘A new or im- 
preved method of engraving, applicable to the production of printing 
surfaces and the ornamentation of metallic and other surfaces.” 

456. WitL1Am CLARK, Chancery-lane, London, ‘‘ Improvements in pressure 
gauges.”—A communication from Louis Droissart, Paris.—Petitions 
recorded 18th February, 1859. 

458. PIERRE ANTOINE JosePH DusarpiN, Lille, France, ‘‘ Improvements in 
the printing apparatus of railway telegraphs.” 

464. CHARLES FREDERIC VASSEROT, Essex-street, Strand, London, “ An im- 
proved apparatus for manufacturing the strands of wire ropes.”"—A com- 
munication from Jean Baptiste Pieux-Aubert, Clermont-Ferrand, Puy-de- 
Dome, France.—Petitions recorded 19th February, 1859. 

483, WILLIAM STETTINIUS CLARK, Cannon-street West, London, ‘‘ Improve- 
ments in the formation of cast iron rails for city railways, and also in the 
method of uniting the ends of two adjacent rails for railway use.”— A 
communication from Sydney A, Beers, Brooklyn, New York, U.S.— 
Petiiion recorded 22nd February, 1859. 

489. Aveustus WILLIAM Smetuvurst, Chorley, Lancashire, ‘‘ Improvements 
in machinery for driving looms for weaving.”— Petition recorded 23rd 
February, 1859. 

505. Jean HENRI GUILLAUME DanigL WaGNeR, Paris, France, ‘“‘ Apparatus 
for cleaning water and removing all matters in suspension and dissoluti 
contained in it, water intended to feed generators of all sorts, application 
also to other purposes, which, besides, previous to its getting into the 
generators, is heated to the highest degree, without almost any expense.” 

506 Joun Daux, Cornbrook, Manchester, L hire, ‘‘ Improvements in 
concentrating caustic alkalis, and in applying a product therefrom to the 
purpose of obtaining motive power, and to other purposes,”—Petitions 
recorded 24th February, 1859. 

550. Ropert HANHAM COLLYER, Alpha-road,; Middlesex, ‘‘ A process of pre- 
paring materials for the manufacture of r, and a machine employed 
therein, which machine is applicable for crushing, grinding, bruising, and 
reducing various substances,”— Petition recorded 2nd March, 1859. 

779. Cuaries Lewis Rosperts, Clerkenwell, London, ‘‘ Improvements in 
cigars.” — Petition recorded 29th March, 1859. 

797. Joun Cartwricut, Shrewsbury, Salop, “‘ An improved implement for 
crushing clods and pulverising the surface soil, also convertible into a 
press wheel roller.” — Petition recurded 30th March, 1859. 

1026. WILLIAM Moxon, Parliament-street, Westminster, and JosEri JEFFREY 
Bennett, Homer-terrace, Victoria Park, Middlesex, ‘‘ Improved appa- 
ratus for raising or lifting and lowering heavy bodies.”—Petition recorded 


23rd Apri, 189, 

1158. Jozu Luis, Welbeck-street, Cavendish-square, London, ‘“ A self- 
regulating horse hine.”—A ication from P. Isaac Garin, Rue 
Mogador, Paris.—/etition recorded 9th May, 1559. 

1173. Grorek Bett, Wandsworth, Surrey, ‘‘ Improvements in matches or 
fusees."”— Petition recorded 10th May, 1859. 

1194. WILLIAM WaRNE, JOHN AMERICUS FANSHAWE, JAMES ARCHIBALD 
Jaques, and Tuomas GALpin, Tottenham, Middlesex, *‘ An improved com- 
pound or preparation of materials for, and mode of, and apparatus for, 
covering and insulating wires or conductors used for telegraphic or elec- 
trical purposes.” — Petition recorded 12th May, 1859. 

1286. MARC ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, France, 
** An improved apparatus for the preparation of sand moulds for metal 
casting.”"—A communication from Messrs. Maudoy and Couty, Paris.— 
Petition recorded 24th May, 1859. 

1317. BERNHARD SAMUELSON, Banbury, Oxfordshire, ‘‘ Improvements in 
machines for cutting roots and other vegetables.” 

1319. Water Crum, Thornliebank, Renfrewshire, ‘‘ Improvements in 
printing and dyeing textile fibres and fabrics,” 

1821, RicHakD ARCHIBALD Brooman, Fleet-street, London, ‘‘ Improvements 





in the 

















1386, Kennetu Henry Cornisn, ‘‘ Essex-court, Middle Temple, Londun, 
*“‘Improvements in bedsteads, sofas, couches, and chairs, applicable to 
other seats or reclining surfaces.” 

1388. WiLtiaAM Brrer Nation, Union-row, Union Bridge, 
London, * Imp ments in the facture of supery 
lime.” 

1390. Rosert Barctay, Bucklersbury, London, ‘Improvements in the 
manufacture of paper from which writing or other inks cannot be ex- 
punzed or extracted without detection.” 

1392. Rosert Rippeut Farrerisve, Bo-ton, U.S., and Simpon BaTHGaTs, 
Selkirk, N.B., ‘‘ Improvements in machinery or apparatus for winding 
yarns or th ."— Petitions recorded 7th June, 1859. 

1894. JowN Henpgrson, WILLIAM HaNpDsRSON, THOMAS BaGLey, and SAMURL 
HoupswortH, Durham, * Improvements in looms for weaving, some of 
which improvements are applicable to other purposes,” 


Rotherhithe, 
hosphate of 











in hinery for cleaning, grinding, and bolting corn and other grain.” 
—A communication from Jean Baptiste Falguiére, Marseilles.— Petitions 
recorded 28th May, 1859. 

1336. ENocn Lxgson, Traffic-street, Derby, ‘Improvements in machinery 
for the manufacture of ornamental chenille fringes and braids or 
other fabrics."— Petition recordeu 30th May, 1359. 

1378. James Woop and Wi.ttiam Woop. Nottingham, “ A peculiar 
mode or method of dyeing lace or other fabrics, and making the same 
into bonnet and cap fronts or other articles.”—Petition recorded 4th June, 





And notice is hereby given, that all persons having an interest in oppos- 
ing any one of such applications are at liberty to leave icu writing 
of their objections to such application, at the said Office of the Commis- 





sioners, within twenty-one days after the date of the Gazette (and of 
Journal) in which this notice is issued. al tte 
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ABSTRACTS OF SPECIFICATIONS. 
The following Descriptions are made from Abstracts prepared expressly for The 
Engineer, at the Office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


2729. J. Tuow, and T. M. HAL, Preston, “ Preventing the fusion of the fire- 
bars in locomotive or other furnaces.” — Dated 30th Novenber, 1858. 

This invention consists in placing a small pipe running transversely under 
the heel of the fire-bars. In this pipe holes are to be drilled, one opposite 
to each space between the bars. On turning a cock with which this pipe 
is furnished, a jet of water will be thrown between the bars along their 
whole length, and the effect will be that the bars will be kept at a compara- 
tively low temperature, and thus their fusion and all adherence thereto will 
be prevented. 

2731. G. Boccivs, Totnes, Devonshire, “‘ Furnaces.”—Dated 30th November, 

1858. 


The inventor provides the furnace with lateral flues running parallel with 
the fire-place, through which he conducts air to the back thereof, and the 
ends of these flues he closes with copper or other suitable plates pierced 
with fine holes, which form the communication between the air-flues and the 
fire-place. Or instead of closing these flues with pierced plates, he flattens 
and tapers their ends so as to cause the air to enter the fire-place from each 
flue in the form of a thin sheet. The gases of combustion pass off by a 
central flue, which is bent round to take the circuit of the fire-place, and is 
brought into close proximity with the lateral air-flues. The air will thus be 
heated both hy the direct heat of the fire-place, and also from the winding 
smoke flue.—Not proceeded with. 

2758. J. Tyssen, Rotterdam, ‘‘ Motive power.”—Dated 2nd December, 1858. 

This invention consists in obtaining and applying motive power appli- 
cable to the driving of vessels, locomotive engines, land engines, and all 
other descriptions of motive power engines, by means of compressed air and 
water, combined and made to act upon a wheel enclosed in a case to prevent 
the water escaping before it has produced its effect The compression of the 
air and water is effected in an air-tight vessel by the aid of force-pumps or 
otherwise. In cases where the motive power thus obtained is not sufficient 
to work the pumps, a supplementary steam boiler and donkey engine are 
combined with the apparatus for that purpose.—Not proceeded with. 

2774. J. B. Fisuer, and J. Fisuer, Stourbridge, Worcestershire, and J. BirpD, 
Kingswinford, Staffordshire, ‘* Furnaces.” — Dated 7th December, 1858. 

This improvement consists in forming the doors and dampers of furnaces 
and other places where intense heat has to be resisted of a single slab of 
fire-clay, bound with wrought or cast iron, in place of iron doors lined with 
several fire-bricks, and of unlined iron dampers. 


2838. W. BEARDMORE, Deptford, ‘‘ Steam boilers.” —Dated 10th December, 1858. 
The steam passing from the steam chests of boilers is passed by the 
patentee through tubes situated in the uptake or flue leading to the chimney 
or funnel, and thereby becomes superheated before being supplied to the 
engines. 
2853. J. M. Rousset, Belleville, Paris, ‘‘ Apparatus using air as a motive 
power.” —Dated 13th December, 1858. 

This invention is applicable to railways, shipping, and any industry 
requiring a motive power. It essentially consists in the compression of air, 
and the use of comp! air. It cannot be described in detail without 
reference to the drawings.—Not proceeded with. 

2856. R. A. Brooman, Fleet-street, London, “‘ Cranked axles and shajts.”— 
A communication. -- Dated 13th December, 1858. 

This relates to improvements on an invention for which letters patent 
were granted 6th November, 1856. The invention consists in forming the 
cranks with or without the welding on of additional metal to the bar which 
is to form the cranked axle as hereafter explained. Firstly, to form the 
crank or cranks without welding or additional metal. The bar, having been 
formed in the manner stated in the specification of the patent above-named, 
is brought to a welding heat, and that part intended to form the crank is 
placed over a matrix or mould with a piece rising in the centre ; a die of a 
shape corresponding to that of the mould is then driven down by a forge or 
steam hammer, whereby that portion of the bar which is between the 
moulds will be bent, the fibre of the metal running parallel or nearly 

rallel with the curves of the surfaces. In order further to prepare the 

nt part to form the crank, it is again brought to a welding heat, placed in 
another mould, and fixed against the sides thereof by a tool placed in the 
hollow of the bend, and driven by a hammer as before; the crank is finished 
by being again brought to a welding heat and driven by means of a forge or 
steam hammer between horizontal dies, as explained in the specification of 
the patent before referred to. Secondly, to form the crank by an additional 
piece of metal. The bar having been pre as first described is fo’ 
with a slight projection, the sides of which are thinned off, and a suitably 
shaped piece for forming the crank is welded thereon; the crank is then 
finished by means of moulds and dies under a forge or hammer as before 
described. 
2857. E. Loomes, 
December, 1858. 

The object of this invention is to get the benefit of the reactionary power 
of high-pressure steam supplied to reciprocating steam engines, by causing 
the steam to enter the cylinder through a moving instead of through a fixed 
body. To this end the inventor uses a hollow piston-rod, which he brings 
into communication (either through a telescopic arrangement of tubes or 
otherwise) with the steam supply-pipe, and he also makes the piston hollow, 
and furnishes it with steam-ways opening out to opposite sides of the 
piston. Within the piston he mounts the cut-off valve, the rod of which 
passes through the centre of the hollow piston-rod, and out of the end 
thereof, which is closed by a stuffing-box. By connecting this rod with a 
crank eccentric, or its equivalent worked by the engine, the valve may be 
readily made to cut off the supply of steam alternately from one end of the 
cylinder, and open a communication between the supply-pipe and the other 
end of the cylinder. Instead of using the piston-rod as the supply-pipe, a 
hollow guide rod, connected with the piston at the same or its opposite side, 
and working through a stuffing-box at the end or head of the cylinder, may 
be employed for this purpose.— Not proceeded with, 

2858, J. FeRRABEE, Stroud, ‘‘ Steam engines and mode of working the same.” 
— Dated 30th December, 1858. 

This invention relates, Firstly, to a novel mode of working the cut-off 
valves of steam engines, and consists in the use of an improved combination 
of parts, whereby the supply of steam to the cylinder is cut off at any 

rtion of the stroke of the piston by a continuous motion of a cut-off valve, 
the time of the cut-off being altered by the rising or falling of the governor- 
balls, and the supply of steam to the cylinder regulated without the inter- 
vention of a throttle-valve. The invention relates, Secondly, to the con- 
struction and setting up of the cylinders of steam engines with the view of 
maintaining or increasing the elasticity of the steam supplied thereto when 
disc! ed from the boiler. This part of the invention, which has reference 
chiefly to duplex cylinder engines, consists in constructing the cylinders and 
jackets in one piece in pang ngs hey cylinder heads (which are made hollow), 
and attaching them so as to it of the steam from the jacket circulating 
through them, and in placing the cylinders with the vaive-boxes in a close 
case made of iron or other suitable material, and which case is connected by 
a pipe communicating with a hot-air chamber filled with a number of tubes 
placed in the flues at the end of the boiler, whence hot air is drawn by & 
revolving fan, and discharged into the case; and, after circulating thro’ 
the case, and imparting heat to the steam in the jackets, is returned 
to the chamber ; or it may be to the fire-place, or to the chimney, as thought 
desirable. 

2866. F. Jossa, Bishop Auckland, “' Furnaces for generating steam and other 
purposes.” — Dated 14th December, 1858. 

This invention of improvements in furnaces consists in so constructing 
them that the fire buris ina direction contrary to ordinary furnaces, that is 
to say, instead of burning from the bottom upwards, it burns with the heat 
and flame passing downwards ; it- thus consumes the smoke, and the stoker 
has simply to keep coals heaped on to keep the upper part of the fire black. 
of steam boilers, the patentee makes a short trunk extend 





Whittlesea, Cambridge, ‘‘ Steam engines."—Dated 13th 
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downwards, or in other direction, from the fore part of the boiler below the 
water-level, and to this short trunk he ts a cross cl of a length 
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somewhat exceeding the breadth of the fire, and of considerable diameter ; 
or the short trunk may be omitted. and the chamber in cl i 
with the boiler from cross chamber. 
in a direction inclining a little downwards. he forms tubular, to cou- 
tain and receive water from the cross chamber in connection with the boiler, 
which prevents clinkers adhering to the bars. The fire-place is arched ever 
these bars, the abutment thereof at the back springing from the cross 
chamber, and effectually cutting of all communication with the flues from 
above the bars. The flues are made so that the heat and flame passing down 
through the bars take effect immediately under the boiler and the flues 
around it as usual; some portion of the fire may in contact with the 
cross chamber, around the lower part of which the flame sweeps in its 
passage. The fire-bars have each plugs or stop cocks to blow out any sedi- 
ment, which also in a great degree clears out the boiler, or they may be all 
in tion with a chamber in front with one blow-off cock. The ash-pit 
is closed, but the fire-place may be quite open in front ; other arrangements 
for admitting water to the bars may be adopted. 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, §c. 


9721. J. GresHaM, Hull, “ Preserving ships’ papers, and other papers and 
writings.” —Dated 29th November, 1858. 
ccording to this invention the patentee constructs a buoy—to be called 

“The G am Record Buoy”—of glass, metal or other suitable material. 
Asto its shape, it is preferred that it should be spherical, though other 
shapes may be employed. Of whatever substance the buoy is made it should 
have the external surface —— and shining, in order that it may be seen at 
a great distance, more particularly when the sun is shining. If made of 
metal it is preferred that it should have the outside under water pro’ 
with enamel, and if of glass that the internal surface above water shouid be 
lined with bright metal, or otherwise, so as to render it capable of reflecting 
the rays oflight. At the top of the buoy outside, a rod may be fixed, rising 
toaslight elevation, with a coloured flag or signal attached, aid lower down 
the rod may be suspended a bell, for the purpose of using every available 
means of attracting attention. In the interior of the buoy should be affixed 
toan opening in the topa water-tight compartment, large enough to contain 
the log-book and other papers, and capable, in case of leakage in the outer 
shell of the buoy, of preventing its entirely sinking ; the opening into this 
compartment and the buoy to be rendered impervious to the penetration 
of the water by a close-fitting lid. The — n the interior of the buoy, 
between the water-tight compartment and the outer shell of the buoy, to be 
filled with cork shavings or other matter of like specific gravity. 

2725. J. Luis, Welbeck-street, ‘* New rai'road with continued supports splintered 
toyether without any wood being used.”—A communication.—Dated 30th 
November, 1858. 

The present invention is for the replacing of wood by iron in the con- 
struction of railroads. It has for principle the direct support of the rail on 
the ballast in its whole length, and to give it the necessary stability by 
adding to the base an auxiliary surface, in such a manner as to obtain the 
same size of surface for support asin the road having cross beams. This 
auxiliary surface is not manufactured in one single piece with the rail, but 
at the time of placing the rails it is bound with it by means of hooks and 
bolts of iron.— Not proceeded with. 

2736. R. H. Bow, Edinburgh, “‘ Railway chairs and fastenings.” —Dated 1st 
December, 1858. 

This invention relates to an arrangement of railway chair wherein the rail 
is held securely in its proper position by three dead or fixed resisting sur- 
faces, the retaining pressure upon which is brought into play by a fourth 
pressure arising from the action of a binding wedge or key, or by a screw 
or other fastener. The three dead pressures or fixed resistances are those of 
the pressure of the bottom of the rail upon the sole of the chair, the centre 
of the web of the rail against the top of the inner and lower jaw of the 
chair, and finally the pressure of the outer side of the upper flange of the 
rail against the outer and higher jaw of the chair. These three pressures 
are brought into action by the pressure of a wooden or other key of circular 
or other transverse section, fitting into and pressing against a corresponding 
concavity in the interior of the higher jaw of the chair on one side, and on 
the other against the outer side of the rail at the point where the lower side 
of the web joins the bottom flange. When the key or other binding and 
adjusting agent is driven into its place, the pressure exerted by it binds the 
rai! against the three resisting surfaces of the chair and holds it tight. The 
chairs th 1 lly x ble th form, but the inner jaw 
is only about half the height of the outer one, and the latter is formed with 
a shallow concavity running horizontally along its central position. In- 
stead of wood, an iron key, wedge, or screw, may be used for holding the 
rail. When a screw is used it may be either tapped directly through the 





jose 
He extends the bars by preference | 


he first cleanses the surface of such solid iron or steel, and highly heats the 
same before inserting them into the centrifugal mould ; and in some cases 
he makes holes or grooves, or he so its the solid metal as will 


| effectually prevent the separation of the newly-cast parts from the other 


portion of the wheel or tyre. It will thus be seen that, in the making of 


| wheels and tyres several distinct combinations may be formed with the 


different metals or alloys before described, and whereby the hardness and 
durability of one part, and the necessary cohesion and strength of others, 
may be obtained in the same wheel or tyre to a greater extent than would 
result from the use of any one quality of metal if used alone; thus the ex- 
terior or rolling surface of a wheel or tyre may be made either of chilled, 
gray, mottled, white, or refined pig-iron, having an inner ring, disc, or arms, 
an boss, formed of hard, medium, or soft steel, or of malleable iron ; or the 
same qualities of iron may be employed for the outer or rolling surface, 
without being chilled, by using a slow conductor of heat as a lining to that 

of the mould against which the exterior of the tyre is formed ; and so 
in like manver hard, medium, or soft steel, or malleable iron, may be used to 
form the rolling surface of any wheel or tyre, while the ring, arms, disc, 
boss, or other , are made of a different quality of steel to that used for 
the rolling surface ; or they may be formed of any of the qualities of iron 
before enumerated, or in such manner that the wheel or tyre is composed 
of two or more qualities or kinds of iron or steel, or alloys thereof, united 
together in the act of casting in centrifugal or revolving moulds.—Not pro- 
ceeded with. 
2751. L. Bisseun, 

December, 1858. 

This invention relates to a former patent dated the 5th May, 1857; and it 

consists in the application of a rigid truck frame, moving on a fixed centre, 
that is located between the centre of the driving-wheels and the truck- 
wheels ; the said frame carries the journal-boxes of the truck-wheels, and 
sustains the forward end of the locomotive on double-inclined bearing- 
blocks, resting on double-inclined bearings on the truck-frame. By this 
means two truck-wheels can be used, in consequence of the fixed centre 
where the truck-frame is attached to the boiler becoming a bearing-point to 
steady and sustain the two truck-wheels, thus providing a secure and durable 
attachment for a single pair of moveable truck-wheels on a locomotive 
engine. 
2752. J. Lewis, Elizabeth, New Jersey, ‘‘ Attaching sails to the yards of ships 

or vessels." — Dated 1st December, 1858. 

This invention cannot be described without reference to the drawings. 


2759. J. Bai, Vienna, “ Railway wheels."—Dated 2nd December, 1858. 

The object of this invention is to make a wheel, avoiding all the objections 
and defects of the chilled cast iron wheels cast in one piece, as well as those 
made inst wrought iron or steel tyres, and to secure the advantages of 
the and durable chilled surface at the tread or periphery of the wheel, 
while at the same time the dangerous character of the chilled cast iron 
wheels (cast in one piece) is avoided, The_invention cannot be described 
without reference to the drawings. 


2775. R. Pickerine, Lockerbie, Dumfrus, ‘‘ Communicating signals from one 
part of a railway train to another.’— Dated 4th December, 1858. 

A flexible tube is carried along beneath the bottoms of all the carriages 
in the train, this tube being made to terminate in a whistle at the part 
where the engine driver stands. This tube is in separate lengths for each 
carriage, provision being made for coupling the ends when the train is 
made up. The lengths of tube are loosely held in staples or hooks. Each 
carriage has extended into it a branch tube from the main line of tubing, 
with a mouth-piece for blowing into. For the use of passengers, each 
branch tube is brought up at one end of the carriage, and then turned into 
the carriage beneath the roof, along which it passes, being fitted with a 
sub-branch, with a mouth-piece and tap or valve for each compartment. 
Either a mouth-piece and a tap or valve may be fitted at the end of each 
branch and sub-branch tube, or a pair of bellows fitted with a tap or valve 
miay be used. The office of the taps is to keep the lines of tubing closed 
except at the instant when a signal is to be given, and at that time the 
signaller must open the tap of the mouth-piece which he uses, the rest 
being all closed. Instead of a tap, a self-acting valve opening into the tube 
may be used, so that whilst the inmate of a carriage can communicate with 
the tube, no blast can escape from the tube into the iage. Wherever 
there is a branch tube led out of the main tube, two tapsare fitted upon the 
main tube, one on each side of the part where the branch emerges, so that 
any iage with a branch tube may be set in the train with either end 
first, closing the tap which is behind the last branch tube in the train. All 
the taps in the main tube are of course kept continually open, except the 
one behind the last branch in the train. The main tubes on the carriages 
are coupled by screw junctions. A short piece of inflexible tube is attached 
to the end of the main elastic tube on each carriage, by drawing the end of 
the latter over it, or in any other convenient way, and the projecting end of 
this inflexible tube is screwed exteriorly for a short distance. These screwed 
ends are fit with an enveloping nut or screwed thimble to effect the 


Yew York, “ Truck for locomotive engines.”"—Dated lst 





higher jaw of the chair, or work into a nut let into the chair at an angle of 

about forty-five degrees. The inner end of the screw bears against the rail 

through the medium of a spring, which may be variously placed for the 

purpose of securing an elastic holding action, This system is applicable to 

various sections of rails. 

2742. J. SaMuEL, Westminster, and J. Nicnouson, Bromley, “ Marine and 
other ste :m engines.” — Dated 1st December, 1858. 

The improvements in and in connection with marine and other steam 
engines relate to such engines as are employed to drive or to work in the 
neighbour! of paddle-wheels, water-wheels, or other apparatus by which 
the agitation and dispersion of cold water are produced in their ordinary 
working. With reference to their application to paddle-wheel steam vessels, 
the invention consists primarily in the employment of surface condensers 
of any approved form within the paddle-boxes or otherwise by the side of or 
behind the paddle-wheel, in order that the water which the wheel while in 
motion is continually throwing up may be received upon or come in con- 
tact with the exterior of the condensers, and effect the condensation of the 
steam within them. The invention further consists in employing a supple- 
mentary or donkey engine for pumping the feed-water into the boiler or 
boilers, and a supplementary boiler or boiler compartment for generatin; 
from the salt water of the sea sufficient steam to supply when Sendenend 
the waste of water which occurs by leakage in the main engine and by other 
causes of loss. The feed-pumps of both the salt and the fresh-water boilers 
may be worked by the donkey engine, which is itself ordinarily driven by 
steam from the salt-water boiler by preference. Air-pumps may thus be 
dispensed with, as the condensed steam from the surface condensers falls by 
its own gravity to the feed-pumps. It is evident that where a screw- 
propeller and paddle-wheels are used in the same vessel the condensation of 
the whole of the steam used for giving motion toall of them may be effected 
by means of this ar of s in ion with paddle- 
wheels. 
2747. H. Bessemer, Queen-street-place, New Cannon-street, “ Railway and 

other wheels, and wheel tyres.” —Dated 1st December, 1858. 

This invention consists, Firstly, in the employment or combination in one 
wheel or tyre of two or more kinds of iron, or of two or more qualities of 
steel, or the employment or combination of iron and steel of any desired 
kind or quality in the formation of a wheel or wheel tyre by the process of 
founding ; and, Secondly, in the employment or combination of molten 
iron of any desired kind, or of molten steel of any suitable quality, or of 
iron and steel with other iron or steel in a heated and wrought or unwrought 
state, in the manufacture of foundiug of wheels and tyres by centrifugal 
apparatus, For the purposes of this invention the inventor constructs a 
mould of malleable iron, steel, or cast iron alone or combined, and in some 
cases he lines the interior, or he makes some parts of said mould with loam, 
clay, sand, plumbago, or any combination thereof, or with any other suitable 
refractory slow conductors of heat; such parts of the mould as may be 
necessary being made to slide or yield to pressure, in order freely to allow 
the cast wheel or tyre to shrink without being cracked or injured. The 
mould is mounted on a vertical, horizontal, or inclined axis, whereby he is 
enabled to communicate a rapid rotary motion thereto, and cause the fluid 
metal, at the time of casting to be powerfully acted upen by centrifugal 
force. The metal may be poured or run into the mould quickly, so as to 
form a fluid mass ing, when solidified, the ordinary character of cast 
iron or steel; or the metal may be poured in slowly, and thus accumulate in 
the mould in small successive portions, which unite, solidify, and gradually 
build up the casting in their successive layers,; the solidifying surface being 
protected and cooled, if desired, by the employment of water or any other 
suitable fluid or gaseous matter. The metal intended to form the outer or 
rolling surface of the wheel or tyre is first run or poured into the mould, 
and when solidified, or nearly so, is to be speedily followed by the other 
kind or quality of fluid metal adhering to and uniting itself with the heated 
solidified mass run into the mould. and whereby the two kinds of metal will 
have a distinct line of junction, although firmly united to each other; or 
the workman may commence to pour into the mould the second portion of 
metal before the pouring in of the first kind has ceased, whereby a union 
of a portion of the two fluids will take place, and the two qualities or kinds 
of metal will thus unite and blend together, so that the transition from one 
kind or quality of metal to the other will be gradual and almost imper- 

ble. The metals employed in the process are gray, mottled, white and 

ed pig iron, hard, medium, and soft steel.and molten malleable iron, or 
any alloy of iron or steel with other metals at present known or |, pro- 
vided that iron forms at least 90 per cent. of any such alloy. The wheels, 
when made of malleable metal on their exterior or rolling surface, may be 
hammered, and made of steel externally may be hardened in the 
ordinary way, by heating and quenching. The tyres, when made of 
malleable metal, may. if desired, be hammered, rolled, and i d in size 








j i of the tube at each carriage, this nut being fitted with a 
pendant weighted lever to turn it by, and to prevent it from turning by the 
action of the carriages. The tube beneath the engine and tender is made of 
such materials as will stand the heat well, and the ite portion is brought 
beneath the footboard and up through it to a suitable height for a whistle. 
Or this tube may be taken to the outside of the engine frame, and then 
brought up the outside of the engine, ending near to, and in front of, where 
the driver stands. In this way various signals may be given by parties in 
the train as may be on. 
2779. J. B. A. Monniern, Nemours, France, “ Actuating railway brakes.”— 
Dated 4th December, 1858. 
A ding to this i tion the ap tus for actuating the brakes is 
arranged so that the rotation of the wheels shall when required put on the 
brakes, and also so that the rotation of the wheels shall, if there are more than 
one brake carriage in the train, transmit the motion to all the brakes. For 
this purpose on the axis of one of the wheels of the tender or of one of the 
carriages there is fixed an eccentric, which gives a to-and-fro motion to a 
rod, in which there is a U-formed bend; on the end of this rod there is a 
weight which constantly tends to make the rod fall, but the rod is or- 
dinarily held up by a chain which is attached to a lever similar to an 
ordinary brake lever ; below the bend in this rod there is a crank on an 
axis, which turns in bearings on bars (one of which ison each side of the tender 
or carriage), which are supported by the axle-boxes of the tender or carriage. 
On each end of this axis there are three short arms, to which rods are jointed, 
on the ends of which are wooden slives or blocks. When it is required to 
put on the brakes, the brake-lever is moved so as to slacken the chain, and 
allow the U-formed bend to descend. The U-formed bend then embraces 
the crank on the axis on which are fixed the arms carrying the wooden 
shoes or blocks ; and since a to-and-fro motion is given to the rod by the 
eccentric, this axis is caused to make a partial rotation, which causes the 
wooden shoes or blocks to be pressed against the tyres of the wheels, and 
also against the rails, so as to form a skid, by which means the wheels are 
prevented from rotating. A wooden shoe or block is placed both in front 
and behind the wheel which carries the eccentric, so as to stop this wheel 
from rotating when the brake is applied, both when the train is being 
moved forwards or when it is being backed. On each of the carriages on 
which brakes are placed there is an apparatus similar to that above de- 
scribed, except that the chain holding up the lever with the Y-formed bend 
is situated in a different manner. On the centre of the axis to which the 
rods carrying the wooden shoes or blocks are attached there is a quick- 
threaded screw, which gives motion to a nut, on one face of which there is 
a toothed-rack, which drives a pinion mounted on an axis which runs longi- 
tudinally of the tender or carriage. On the end of this axis there is a plate, 
having on one side of the axis a join or projection, and on the other side an 
oval slot. On each of the carriages a similar axis is mounted, having 
similar plates fixed on each of its ends, so that when the carriages are put 
together the pin on one plate enters the slot in another plate, and so forms 
a continuous axis throughout the train. In each of the carriages having 
brakes the chain which supports the rod having the Y-formed bend is fixed 
to the axis which runs through the train, and in such a manner that when 
this axis is caused to make a partial revolution the chains will be slackened, 
and the rods having U-formed bends allowed to fall. and so actuate in- 
stantaneously all the brakes inatrain. When the rods having U-formed 
bends are again raised by moving the brake-lever, the shoes or blocks are 
brought back to their former position by means of springs. Sand may be 
allowed to fall from boxes on to the rails in front of the wheels when re- 
— so as to increase the adhesion of the wooden shoes or blocks to the 
rails. 








Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &c. 
2593. S. Wuratcrort, New North-road, “ Apparatus for uniting lace to 

blond and other fabrics.”—D ted \7th November, 1858. 

In order to connect two fabrics together, say lace and blond, so that the 
edge of one fabric shall lap over the edge of the other, the inventor passes 
these fabrics over a narrow roller, which is supplied with water by dipping 
into a trough containing the same, or revolving in contact with a feed roller 
or band similarly situated. The fabrics in passing over this roller become 
wet on their edges, and the stiffening material with which they are dressed 
is thereby dissolved. The fabrics then pass between metal guides, which 
have a lateral adjust t to suit diff widths of fabric, and after passing 
out from these guides a led between one or more pairs of pressin 
rollers, which — the fabrics together, causing them to join with a wid 
of lap that is determined by the adjustment of the guides. Beneath these 








to any desired extent, and may also in like manner be hardened and 
tempered. When tyre rings, spokes, arms, or discs of solid iron or steel, in 
& wrought or unwrought state, are to be combined with. or form of,a 
complete wheel or tyre, by thereon, or attaching thereto, 7 parts 
formed of fluid iron or steel, by means of centrifugal casting apparatus, 





pressing rollers a heating-box is provided, fitted with gas jets or otherwise, 
so that at the moment of omer J the fabrics together the rollers will also 
act as drying rollers, and deliver the joined fabric in a state fit for use. The 
rollers are together, so that, by turning a winch-handle, the fabrics 
—_ be passed ugh the hine, and istened at their edges, joined, 

dried at one operation. In order to insert lace or other fabric into 








bands, the lace, after being goffered, is placed in given lengths in a machine, 
which will cause the creased band that has b.en previously moistened to 
close upon it, and adhere firmiy thereto. For this purpose he provides an 
octagonal or other suitably-shaped drum which he mounts in bearings, and 
he introduces a gas jet within the drum for the purpose of heating it. On 
each face of the drum, and extending nearly from end to end thereof, he 
mounts a fixed and a sliding bar, both — parailel to the drum's axis. 
The sliding bar he connects to a pair of coil rings, which will retain it 
in its normal ition, and on the drum-face also mounts a cam or 
excentric which, on being turned, will press up the sliding bar towards the 
fixed bar, and cause the two to nip any fabric that may be placed within 
them. The cap band folded in the ordinary way, and mo! ed on its inner 
side with water, is placed between the bars on the uppermost face of the 
drum, and the lace to be inserted therein is brought in a book or clamp of 
well-known construction, with its joining edge projecting therefrom and 
apphed to the band; the cam is t caused to press up the sliding bar, 
which will cause the band to close on the inserted fabric and adhere thereto, 

The drum is then turned to bring up another face, and the like operation is 

repeated, and so on until all the faces are charged, by which time the 

moistened dressing of the bands first joined will have had time to set, and 
all the bands may in succession be released from the grip of the pressing 
bars.—Not proceeded with. 

2612. W. S. Harwarp, Abingdon, Berkshire, “‘ Manufacture of a glutinous 
and viscous substance or dextrine, to be used in the manufacture of paper, 
and in dressing textile fabrics.” — Dated 19th November, 1858, 

The great object to be attained by the subsequently described process is 
to obtain a product from the starch or starchy matters which will be 
partially soluble in water and possesses viscous or gummy properties, First, 
then, the patentee subjects the Starch to the action of a weak solution of 
nitric or nitro-sulphuric acid, sprinkling the latter over it; the strength of 
this solution will vary, and depend upon the quality of the starch used ; 
generally, a useful preparation will be one of acid to twenty-five of water, 
and the quantity of ccbution used may be about an eighth or one tenth of 
the mass of starch operated on. He then subjects the whole mass to the 
action of heat, and this preferably by an arrangement so that an equable 
temperature may be maintained, as by a sand, air, or steam bath, He con- 
tinues the action of the heat until the liquor is evaporated, and so ~~ 
no change takes place in the colour of the resulting product. He 
removes it, and by suitable means grinds it down toa powder. In some 
cases, when the colour of the powder is dark, he bleaches it by any of the 
well-known means, It is now in a state ready to be applied. 

2618. W. H. Henson, Parliament-street, Westminster, ** Waterproofing 
Jabrics.”—Dated 19th November, 1858. 

This invention relates to the extension of one formerly patented by W. 
H. Henson, 24th September, 1858, and consists in the use in connection with 
any fabric treated with adhesive materials of solutions of chlorate of zine, a 
mixture of solutions of hydrated protoxide of lead, and sulphate or acetate 
of alumina, or both, if desirable, or any soluble salt of alumina, or a mix- 
ture of a solution of silicate of soda, or silicate of potash, and hydrated 
oxide of lead, or a mixture of solutions of nitrate of lead, acetate of lead, 
and su!phate of alumina, or soda, alum, manganese, or any of the double 

Iphates, or the el ts or the equivalents thereof, for the purpose of 
rendering fabrics or materials surface waterproof by immersion, pressure, 
or exhaustion, either before or after the fabrics are subjected to any appli- 
cation of caoutchouc, or other adhesive material, and also with or without 
the process of tanning the fabrics previous to waterproofing the same. 

2647. C. H. Mewior, Oldham, “ Manufacture of woven fabrics.” —Dated 22nd 
November, 1858. 

This invention consists in combining that peculiar description of weaving 
known as honeycomb weaving, with plain, twilled, fancy, or double weaving, 
in order to produce woven fabrics of an improved description, suitable for 
petticoats and other garments for women. When steels or cords are re- 
quired, the fabric may be made with double portions into which the steels 
or cords are inserted.—Not proceeded with. 

2654. W. Rauston, Manchester, ‘‘ Embossing and jinishing woven Jabrics and 
the machinery or apparatus employed therein.”—Dated 2rd November, 
1858. 





The patentee employs a roller of metal, wood, or other suitable material, 
and grooves, flutes, engraves, mills, or otherwise indents upon it any desired 
design, and causes it to revolve with a bowl or bowls of paper or other 
substance, and by means of gearing well known to mechanics. He gives 
the circumference of the pattern roller a quicker mvtion than the cir- 
cumference of one of the bowls, so as to obtain a frictional action upon the 
surface of the fabric as well as pressure, so that if the fabric is moved trans- 
versely when fed to the machine, an indefinite number of watering patterns 
may be given to the fabric at one operation or passage, but iftwo operations 
be given moiré-antique or other varieties may be obtained which can be still 
further varied as desired according to the number of times the fabric is 
allowed to pass through the machine. In addition to the variety of the 

ttern a bright finish or lustre is given to the fabric by means of the 

riction or rub ing action of the two surfaces of the roller and bowl. He 
may also obtain the same result by reversing the arrangement, and causing 
the circumference of the bow! to move — than the circumference of the 
roller, so as to obtain a similar frictional or rubbing action, the 
ing being simply required to be for the pw . It 
s well known that for calendering purposes plain or polished rollers have 
necessarily been driven at a greater speed than the bowl or bowls, but 
hitherto it has not been considered practicable to give pattern rollers the 
same relative movement. 

2657. J. Farrweatner, Dundee, “ Weaving bags, sacks, and other tubular 
Sabrics.”—Dated 23rd November, 1858. 

The bags or sacks to which these improvements refer principally are such 
as are used for guano grain, flour, potatoes, is, and many other pur- 
poses, and are made mostly of “jute,” or a combination of “jute” with 
tow, or flax, and sometimes with other similar substances and combinations 
of materials, and frequently with coloured strips and cotton salvages. The 
inventor pro , Firstly, to employ two sets of warps, and to weave the 
above or similar fabrics double, and either with or without a cord or cords 
or bands of any kind being woven in the cloth at that “— of it where the 
seam usually exists, or at any other part where it ma required, These 
cords or bands will give strength and =~ to the bag oF sack, and they 
may be formed with loops for hanging or lifting the sack when full without 
injury thereto ; or the cords may be used for tying the mouth of the bag or 
sack, Secondly, he proposes to weave one, two, three, or more bags or 
sacks on the same loom, and at the same time, and this he accomplishes by 
weaving a strip or strips of united cloth (that is, weaving the two warps 
together) between each sack, and cutting it after it is woven. He then 
turns each bag or sack inside-out, so that the raw edge of the united cloth 
shall be inside the bag orsack.—Not proceeded with. 

2661. W. Warne, J. A. Jaques, ond J. A. Fansnawe, Tottenham, “ Fabric, 
applicable jor covering floors and walls, and for other analogous pur- 
poses.” — Dated 23rd November, 1858. 

The improved fabric which forms the subject of the present invention 
consists in the combination of a woven or other textile fabric with a com- 
pound of india-rubber or gutta-percha, or the two materials combined, 
mixed with pulverised or ground cork and other vegetable substances, such 
as sawdust, woody fibre, paper cuttings, or pulp, or some vegetable fibrous 
or filamentous material, to which is to be added sulphur, sulphate of lime, 
sulphate of zinc, or some equivalent compound combining sulphur. 

2679. C. Parker, Dundee, ‘* Looms.”—Dated 25th November, 1858. 

This invention relates to the arrangement, construction, and working of 
looms of various kinds as regards what is technically known as the take-up 
motion for winding up the cloth upon the cloth beam as it is woven. The 
improved taking-up apparatus consists entirely of plain rollers which may 
he covered with woollen cloth or other elastic substance operating by a 
combination of tension and frictional contact upon the woven cloth so as to 
take it up uniformly as it is produced by the weaving action. This roller 
arrangement is disposed in the loom at the front or usual place of the take- 
up, it being preferred to use a series of three rollers —— in concert. 
These rollers are carried by their spindles in end-bearings in the loom 
framing and they are placed one above the other, but so that a line drawn 
transversely through their centres will form a considerable angle with the 
vertical line, say an angle of 45 deg. As the woven cloth leaves the breast 
beam it passes down beneath the lowest roller of the series and round it, 
and then between the upper part of that roller and the lower part of the 
second or intermediate roller. From this part it passes round or over the 
top of the intermediate roller, and thence between it and the tpp roller or 
cloth beam round which it is wound up. The sayy Be the tak®-up motion 
may be of any convenient kind, the motion from it being communicated to 
the bottom roller of the series, which roller again is geared by spur pinions 
with the second or intermediate roller. ‘Ihe third or top roller runs loose, 
and is driven simply by frictional contact with the intermediate roller. 
Instead of three rollers any roller suitable and convenient number may be 
used, This roller take-up has the effect of taking up the cloth uniformly 
and regularly without in any way injuring it. 

2684. J. Harrison, Blackburn, “ Rollers applicable to sizing, dressing, 
calendering, and squeezing machines.” — Dated 6th November, 1858, 

In sizing and dressing machines it has hitherto been customary to make 
the roller in the size box of copper, wood, or iron. Now this invention 
consists in Tuaking this roller of slate, marble, or stone.—Not proceeded 
with, 


2691. J. B. Boorn, Preston, *‘ Apparatus for preparing, spinning, doubling, 
and winding cotton and other fibrous materials.”—Dated 26th November, 


1858, 
This invention cannot be described without ref to the drawi 


ing 
2604. J. Spnatt, College-street, Camden-town, ‘* Manujacture und strengthening 
of paper.” —Dated 27th November, 1858. 
This invention consists in combining yarn or threads or other similar 
material with paper pulp while in the form of a sheet, as it is formed in the 
paper-making machine, for the purpose of adding strength to the paper. 
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In coarse papers, instead of thread or yarn, the inventor applies wire 
thereto at a similar stage, which is passed through between the rollers with 
the sheet of paper pulp, and becomes embedded in and combines therewith, 
so as to form a smooth uniform surface.—Not proceeded with. 


2697. G. Cottier, Halifax, ‘* Apparatus employed in weaving.” —Dated 27th 
November, 1858. ' 

These improvements have for their object the obtaining an elastic beat-up 
to the batten or lay, and which may be capable of being varied in power or 
de . For this purpose the links or arms which usually connect the lay 
or batten to the cranks or other means employed to govern the extent of 
motion to the batten in this case connect the cranks or equivalent to a sepa- 
rate arm or arms rising from or near to the axis of the lay swords, so that 
the batten or lay may, except when otherwise controlled, be capable of 
considerable vibration, and the connection of the batten or lay with the 
separate arm or arms, 80 as to cause them to move together for the time 
required, is effected by a lever or levers with catch or catches operated by 
cams or tappets, in such manner that the batten and separate arm or arms 
move together for a time, and then, by the batten being released, an elastic 
beat is obtained, varying in power or degree with the time when, in the 
rotation of the crank-shaft, the batten becomes released. The separate arm 
or arms may be connected with or without hinge joint and a spring or 
springs may be employed to aid the motion of the batten in beating up 
Also the improvements relate to yoy J the motion to beat up by a spring 
or springs, and in giving motion to the batten or lay in the direction from 
the cloth, by means of cams or tappets acting upon links or connections 
from the batten or lay, the links or connections being attached to the batten 
or lay at or near where the links are usually connected when using the 
ordinary crank motion. Also the improvements relate to giving tension to 
fabric by stretching it breadthwise as it is taken by the work-roller, in order 
to prevent creasing or folding in the middle or otherwise during the winding 
on to the cloth roller. For this purpose wheels or rollers are employed, the 
eripheries of which are provided with pins, teeth, or other roughening or 
Clie means, or two or more rollers acting together at each selvage, anc 

laced at an angle, or so as to have a tendency to draw out the fabric 
readthwise, as it is taken by the work-beam or nipping or such like acting 
means may be employed, The inventor also obtains such extension breadth- 
wise to the fabric as it is conducted on to the work-roller by passing it over 
a surface with grooves thereon inclined outwards in opposite directions. — 
Not proceeded with. 
2698. R. ALEXANDER, Dillichip, Dumbarton, “‘ Treating, preparing, and 
bleaching textile Jabrics and other materials.” — Dated 2ith November, 1858. 

This invention relates to the use of steam in treating, preparing, and 
bleaching woven goods and other materials, whereby the processes are 
materially quickened, whilst the result is a very great improvement in the 
treated goods, and particularly in the colours of printed or ornamented 
goods. Instead of boiling the goods, as is usually the practice, the fabrics 
are passed in an open sheet form slowly through steam chests, or through 
or in contact with steam in any convenient way. This steam treatment is 
employed, instead of the usual boiling process, at all or any of the stages of 
preparation and bleaching where boiling is resorted to, and with or without 
the presence of the chemical ingredients employed in the processes. The 
time occupied by the processes is in this way very much reduced, and the 
colour, effect, and appearance of the treated goods are very greatly im- 
proved. 

2704. S. Diaaie, Radcliffe, ‘‘ Pattern chains, or other such apparatus used in 

i "— Dated 27th November, 1858. 

vention relates to the pattern chains or other such apparatus used 
for shifting the position of the shuttles in what are commonly called 
“rising-box looms,” and also to other pattern chains or similar apparatus 
used in fancy weaving for shedding the warp or other such purposes. The 
improvements introduced cannot be described without reference to the 
drawings. 

2715. J. Lea and W. A. Suerrine, Middlesex, ** Treatment of vegetable fibres 

Jor the manufactvre of paper, spinning, and other purposes.” 

This invention relates primarily to the treatment of manilla, jute, and 
other stubborn fibres, but is applicable to the treatment of vegetable fibres 
of every description. It consists, Firstly, in subjecting such fibres, after 
they have been boiled in a solution of caustic, alkali, soda, potash, or other 
suitable solution, and before they are bleached, to the action of a solution 
or solutions of chloride of lime, or its chemical equivalent, and of acids con- 
taining sulphur or chlorine with or without the addition of soda. The 
chloride of lime and the acid may either be combined in one solution or 
used in separate solutions, Secondly, in subjecting the fibres if intended 
for paper-making, after they have been heated with the solution before 
described, to the action of a heating or other engine, and at the same time 
to the action of a solution of caustic soda or potash, or other alkaline solu- 
tion, The alkali is then well washed from the fibres, and the ordinary 
bleaching process is proceeded with. The heating process, and that only, is 
dispensed with when the fibres are to be used for spinning. The required 
strength of the several solutions vary considerably, acccording to the nature 
of the fibres to be operated upon, and the purposes for which they are in- 
tended,—Not proceeded with, 

2720. C. Bepeuus, Leicester, “ Manufacture of elastic fabrics, and the 
machinery employed in this manufacture.”— Dated 29th November, 1858. 

This invention has for its object improvements in the manufacture of 
elastic fabrics, and the machinery employed in this manufacture. The 
elastic fabric to be manufactured is composed of sheet vulcanised india 
rubber, cemented between two woven fabrics, or between a woven fabric and 
a stocking or warp fabric, or between two stocking or two warp fabrics, or 
other fabrics may be employed, The sheet vulcanised india-rubber is 
cemented on its two surfaces, and is dried until it is only slightly tacky: it 
is then wound on a beam, together with a cloth to prevent the cemented 
surfaces coming in contact the one with the other ; in the same frame with 
this beam two other beams are mounted, on which are wound the two 
fabrics to be connected to the sheet vulcanised india-rubber, and each of the 
fabrics, previous to winding it on its beam, is cemented on one face and 
dried. Wien the machine is in operation, the india-rubber and the fabrics 
are drawn from their respective drums, and are brought in contact with 
each other. They all pass together over a surface against which their 
tension presses them strongly, and they afterwards pass between pressing 
rollers, which makes the adhesion of the surfaces complete. The drums are 
so geared or actuated that the india-rubber passes from its drum at a much 
slower speed than the fabrics, and consequently the india-rubber becomes 
distended or elongated. At each of the edges of the compound fabric, in 
order to make a perfect selvage, cemented thread of vulcanised india-rubber 
is introduced, and the faced fabric is turned over, and pressed down on to it 
bya suitable guide and presser. Afterwards the fabric passes down through 
a bath of water, which assists in running upwhen the tension is withdrawn; 
this takes place after the fabric has passed between a pair of weighted 
rollers placed just beyond the water bath. The speed at which the weighted 
rollers are driven regulates the speed at which the fabric passes from the 
machine. In some cases the patentve gives a coating of cement to the 
surfaces of the fabrics, or of the india-rubber, or to beth, by means of a 
rotating brush or otherwise, while they are passing through the machine, 
When it is not desired to make a waterproof fabric, he passes the fabric, 
when produced, over a porcupine roller, which perforates it all over with 
very fine holes. 

2727. A. Marks, London-wall, “* Manufacture of braided articles." —Dated 
30th November, 1858. 

This invention consists in causing a core of wood (or other material 
which is too rigid to permit of its being wound on reels and passed over 
pulleys) to travel while the braiding threads are being laid on it, so as to 
allow the work to be produced at all times at or very near one point, what- 
ever be the length of core employed. For this purpose the core is placed 
in a tube passing through the centre of the table, and ris ng above it 
nearly to the point where the braid is formed, and as the braid is produced 
the core is drawn up out of the tube by a cord passing over a pulley placed 
over the centre of the table, at a distance above it greater than that of the 
longest core to be covered, This cord passes to a take-up motion, and the 
tube serves as a guide to the core to keep it central while the core is being 
drawn up. When the core is not sufficiently stiff to remain straight in its 
length while it is being braided upon (as when a core of thin whalebone is 
employed) it is kept straight by being held in a state of tension by a weight 
or spring.— Not proceeded with, : 
2741. C. F. Vasssrot, Hxsex-street, Strand, “ Apparatus for printing with 

different colours thread to be applied to the manufacture of textile fabrics.” 
—A communication.— Dated 1st December, 1358. 

The threads of wool, silk, or cotton to be coloured are rolled upon 
bobbins, and a certain number of bobbins are placed upon a bobbin holder, 
from which the threads pass through a comb divided according to the 
number of threads to be coloured at the same time. Immediately behind 
the comb are fixed two rollers, which press upon the threads, and conduct 
them between two cylinders, one of which, the printing cylinder, bears the 
design to be reproduced, and the other serves as printing table. This last 
mentioned roller receives its motion by means of a pinion mounted upon 
the shaft of the main pulley of the machine, and communicates it to the 
printing cylinder, which in its turn transmits it to two rollers which feed 
the cylinders with colour. After leaving the cylinders the threads are con- 
ducted upon a reel, the motion of which is regulated according to the speed 
of the machine.— Not proceeded with. 

2757 W. Rowgrtson, and J. G. ORcHER, Dundee, * Apparatus for winding 
yarns or thread.” —Dated Ind December, 1858, 

According to one modification of this machinery, the ordinary long open 
rectangular framing has fitted on each side of it a long horizontal main 
shaft running in suitable bearings at a continuously uniform rate. These 
two shafts are driven by a short end transverse horizontal shaft, carrying 
fast and loose driving pulleys, and geared at each end to the two main 
parallel shafts just mentioned by bevel wheels. These shafts are each fitted 
at regular intervals with a series of metal edge frictional pulleys, one for 
each winding spindie in the line, and both shafts are capable of an endlong 


























or longitudinal traverse in their bearings, operating simultaneously with | 
their rotary action. Each spindle which is carried in a footstep in a short | 
bracket projecting from the framing, and steadied by a collar bearing in a | 
fixed rail higher “p, is fitted near its lower end with a small horizontally- | 
faced weighted pulley or frictional face piece, the bottom working face of | 
which is covered with a layer of leather or other suitable material. In this | 
way each spindle is in working gear with the driving shaft, purely through 
the friction contact action of the circumferential edges of the frictional 
driving pulleys with the lower frictional faces of the pulleys on the spindles. | 
The necessary variable rate of revolution of the winding spindles is given | 
by the varying distance of each driving dise from the spindles centre, con- 
sequent upon the longitudinal traverse of the main disc shafts ; this traverse 
being obtained by arranging a train of gearing in connection with the main 
band pulley driving shaft to work a cam ec.entric, or heart, which again | 
actuates a lever connected directly to the traversing main disc shafts. It is | 
preferred to have all the main driving pulleys on the same relative side of | 
their spindles, as observed when the spectator looks upon the bank of 
spindles on the side where he stands, and the endlong traverse of the main 
driving shafts occur in reverse directions. Immediately above the spindle 
collar, there is in each case a small driver or dise piece fast upon the spindle, 
which driver takes into a cross slit in the head of the winding pirn on the 
spindle. The upper portion of each spindle stands up between or in front 
of parallel vertical guides fast on the upper side of a stationary rail carried 
by the framing, which guides are for the purpose of retaining and steadying 
an open metal cone piece passed on to the spindle, and which cone rises as 
the pirn fills with thread or yarn. To the back of each cone there is jointed 
a short bell crank lever, one arm of which hangs downwards behind the 
spindle, whilst the other projects forwards and has an open eye to act as a 
finger in laying the yarn upon the pirn, the thread being passed through 
this eye or guide. It is this which gives the necessary shaping action in 
combination with the gradual ascent of the cone piece, and the varying 
velocity of revolution of the winding spindles. ach bell crank finger or 
layer-on derives its vibratory motion from the action of a long laterally 
travelling plate, one for each row of spindles. This plate is in the form of a 
thin deep bar, set on edge along the whole length of the frame, and carried 
upon suitable transverse arms set in supporting guide eyes. These arms 
extend inwards from each side to near the longitudinal centre of the frame, 
and they carry small bearing pulleys between which a differentially or double 
inclined sliding piece of metal is placed. This is so arranged that at each 
traverse the long deep plates already mentioned are traversed laterally, 
either both in the same direction or in reverse directions, being brought 
back at each return by a spring. Thus these plates or deep bars against the 











pieces are thus securely and accurately united without the necessity of filing 
or other fitting. 
2814. S. PuHILiips, Moseley, near Birmingham, “ Sliding window sashes, 
shutters, and doors.” —Dated 8th December, 1858. ; 
The inventor proposes to dispense with the usual pulleys, lines, and 
weights employed for raising and lowering or sliding sashes, shutters, and 
doors, and substituting for the same a curved or bow-shaped spring, which 
is secured to the edge of the sash so that in use the spring will be com- 
pressed between the sash and the sash-frame. At both ends of this spring 
are mounted small rollers, partly toothed and partly plain, forming a 
ratchet, the ratchet part being furnished with a spring pawl attached to the 
long spring to prevent the revolution of the roller in more than one direc- 


| tion, These rollers, which thus assist the raising of the sash by running 


smoothly up the sash-frame, will, in some measure, retard its downward 

movement, by being locked in that direction by the action of the ratchet 

and pawl, which will thus overcome the tendency of the sash to fall by its 
own weight.—Not proceeded with. 

2822. J. Eccurs, Blackburn, “ Machinery for preparing for manutacture, 
and for munufacturing cliy and other plastic earths into bricks, tiles, 
pipes, &e.” - Dated 9th December, 1858. 

The object of the First part of this invention is to prepare clay and other 
plastic earths direct from the bed ready to be moulded by machines acting 
on the principle of those known as dry clay machines, in which system of 
manufacturing articles of clay or other plastic earths the process of temper- 
ing or pugzing the materials is unnecessary. These improvements consist 
in drying the clay earths by currents of hot or cold air produced by mechani- 
cal means, in combination with arrangements of mechanism described as 
follows :—The clay earth is passed through one or more pairs of rollers, 
which deliver it on to a travelling endless belt, apron, or lattice (upon 
which it may be broken up into small particles by suitable mechanism) ; 
this travelling arrangement conveys the clay earth to any suitable and con- 
venient distance, and during the time it is in progress it is subjected to heat, 
and to a current or currents of hot or cold air, produced by mechanical 
means, so that by the time the travelling arrangement has conveyed the 
material to its destination or point of delivery it has been dried sufficiently 
to be ready for moulding into bricks, tiles, and other articles. Instead of 
the endless travelling belt, apron, or lattice, any other suitable arrangement 
may be substituted, which will cause the materials delivered by the rollers to 
travel along any determined path, so as to be readily subjected to the cur- 
rent or currents of hot or cold air produced by mechanical means. The 
Second part of these improvements relates to machines or apparatus, which 
mould or form articles by expressing plastic earths through moulding 


yer © » line of bell cre ingers give the latter the required a : ; : “ - 
a oe = a De oe tie varsine thao ear orifices, and consists in an improved method of securing the moulding cores 
-apagek i sgh chess dope. Se eae (especially when a number of such are employed), so as to keep them more 


of the main shafts act, at the same time so as to produce a uniform take up 
of yarn by giving the spindles the most rapid rotation at the time when the 
laying-on fingers are at the top or thinnest portion of pirn or cop. When 
the pirn is full wound, the frame of the cone apparatus having arrived at 
the top of its lift, presses against an inclined catch on the upper end of a 
vertical vibrating lever, and a catch on this lever then allows another short 
horizontal lever to fall down, and in falling to elevate the spindle or 
frictional face plate clear off the driving pulley, and thus stop the 
spindle. Instead of thus varying the spindle’s rate as before described 
by varying the sphere of action of the driving pulleys on the main shafts 
upon the frictional faces of the spindles, the main shafts themselves 
may have their velocity varied without interfering with the working of 
the frictional apparatus. This variabie rate of the driving-shafts may be 
accomplished in different ways, by means of simple variable gearing. This 
invention also relates in part to an invention of improvements in machinery 
or apparatus for winding yarns or thread, for which the present patentees 
obtained a grant of British tetters pavent on or about the 27th February, 
1857, and it consists, in the First place, of a disposition of the winding 
bobbin lower down on the spindle, the bobbin bemg directly connected with 

















correctly in their places. This is accomplished by astay or stays in addition 

to the usual means of securing the cores. 

2824. J. LivtLe, Glasgow, “* Fire-grates and heating apparatus.”—Dated 9th 
December, 1858. 

This invention relates, in the First place, to open fire-places, such as are 
used for domestic purposes in the warming of apartments, and it consists 
under such modification of the attachment to the front of such fire-places or 
grates of vertical or horizontal radial plates of metal as a means of obtain- 
ing a superior amount of effective and available heat, and for improving the 
draught.—Not proceeded with. 

2846. C. J. Ricnarpson, Keasington-square, ‘‘ Apparatus to be applied to 
chimneys or flues oj buildings, for economising heat and reducing the 
quantity of smoke passing into the atmosphere.”—Dated 11th December, 
1858. 

This apparatus is so constructed and applied in the upper rooms of a 
building that the heated products of combustion from fires at lower parts 
of the building may be advantageously made to heat the air of such upper 
rooms, and also if desired to heat water in cisterns placed in such upper 


the frictional face-piece or pulley on the spindle. The reels holding the yarn | rooms. The whole apparatus, it is preferred, should be cased in by an orna- 


are in this case placed beluw instead of overhead, and the rod or frame 


mental or other case, and arranged so as to leave a space between the 


carrying the shifting handle is centred or jointed immediately behind the | exterior of the apparatus and the inside of the case to admit of the air in 


spindle, and an eye in the rod or frame embraces the projecting top of the 


the upper room circulating between the case and the apparatus. In apply- 


spindle above the bobbin. And in order to gain room for more spindles they | ing an apparatus to a chimney or rising flue from a fire situated at a lower 


are disposed in two parallel lines or banks, the back and front spindles of | part of a building, in place of continuing such chimney or flue in the wall 
each pair taken transversely in the framing, having a short horizontal | of the building, where it passes into an upper room which it is desired to 
transverse pulley-shaft extending from spindle to spindle. Each of these | warm by the heated products of combustion from the fire below, a bend 





she 


ts has a frictional pulley at each end, so that it drives the two spindles | or branch by preference of iron is applied, which bend is caused to protrude 


between which it is extended. This set of short shafts is driven by a belt | to some extent into the upper room, and »t the upper part of such bend a 


passed over a central line of pulleys, and each shaft has a longitudinal 


cistern may be formed or applied, and this is most conveniently done by 


traverse movement for giving the variable rate to the spindles. The shift | casting the bend and the water cistern in one piece of cast iron. but this 


consequent upon the gradual filling of the bobbins with yarn may be accom- 


construction may be varied. The bend or protruding branch of the flue at 


plished either by shifting the bobbins or spindles themselves by pressure | its upper part enters into a continuation of the chimney or rising flue made 
against fixed bracket stops ; or the latver may be the moving parts, the | in the wall of the building, and the products of combustion having passed 


spindles being stationary. 


CLass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 


Mills, &c. 


through the bend then pass into such continuation of the flue or chimney, 
and thence into the atmosphere. In applying such apparatus in an upper 
room where the chimney or rising flue has been constructed, the po:tion 
between the two ends of the bend is to be stopped. In order to wash the 
products of combustion, and precipitate the soot, jets of water from a 
cistern above the room are thrown amongst the passing smoke within the 
bend and before or near where it enters the continuation of the chimney or 
flue ; the apparatus for supplying the jets of water is to be arranged in such 


O72 a6 papal “On a. - 4 Senco 1... A . 4 : 3 
2784. W. E. Newron, Chancery-lane, *‘ Grain and grass harvesting machines. manner as to admit the quantity of water to be readily adjusted, and to 


A communication.—D ited 4th December, 1858. 
This invention rels 





es, Firstly, to an improvement in that class of grain 
and grass harvesters in which motion is given to a reciprocating sickle by 
means of a cam formed of an obliquely-grooved cylinder. The invention 


shut it off when desired. The water so used to wash the smoke is to be 
conducted off by a suitable pipe down into the drain. Provision may also 
be made when water is not used for catching the heavier parts of the soot 
in a compartment below the bend projecting into the upper room, and for 





‘la » Sec a gue i re » iar @ “tj ic g x x 7 * 
relates, Secondly, to a guard finger of peculiar construction, which is appli removing such soot from such compartment.— Not proceeded with. 


cable to all harvesters in which a reciprocating sickle is used. The object of 
the invention is to compensate for the wear of the cam, and thereby insure 
a perfect cutting action of the sickle, and to obtain as direct an application 
of the power to the sickle as may be, and with as little friction as possible. 
The invention also has for its object the prevention of the gumming or 
clogging of the sickle. The several improvements cannot be described with- 
out reference to the drawings. 

2789. B. Nicoun, Regent-street, ‘ Agricultural machinery for all kinds of crop, 


Ciass 6.—FIRE-ARMS.—NonkgE. 


CLass 7.—FURNITURE AND CLOTHING. 


chaff’, turnip, and other root-eutting, md for the purposes of haymaking, Including Cooking Utensils, Upholstery, Ornaments, Musical Instru~ 


and rubbing corn and seed from the talks (instead of threshing ."—Dated 
Gth December, 1858. 


ments, Lamps, Manufactured Articles of Dress, §c. 


This invention consists of a strong framework i als, 2 war . . 
. Ree ac tumcae ac strong framework running on wheels, and 2735. A. STENGER, Gresham-street, ‘‘ Manufacture of cravats, braces, belts, 


moved by horse or other power, having a row of cutters of a peculiar new 
form, each cutter working on a joint. Attached to the framework are end- 


and waistbands.”—Dated 1st December, 1858. 
This invention consists in manufacturing those articles in a braided form 


ess Canvases, Which, by a mechanics ivance, c > ~ P oe : 4 - 
=e since Migs ph Se ee = tyne at » instead of weaving them as heretofore. They are manufactured of silk, 
Sst ngs aymasing, vhe centre ened | cotton, or other suitable substance in an ordinary braiding machine.— Not 


less canvas is raised sufficiently high behind for a row of forks to be placed 
at the back to receive the crop from the canvas, and to shake and toss the 


proceeded with. 


2766. E. S. Jones, Middlesex, ‘* Cornets, dc.” —Dated 3rd December, 1858. 





same before its deposit on the ground. Below the forks are shifting guides, 
which leave the crop in one or more rows. Attached to the front of the 
machine is a revolving rake for the purpose of placing the crop upon the 
sing, &c., as often as necessary. For carrying the hay, a plat- 
sufficient to deposit 
in large heaps. The machine is made available for ricking by attaching to 
the wheels endless bands. For chaff-cutting, a row of shifting circular 
knives are attached to a spindle. For turnip and other root-cutting, shift- 
ing straight knives, above and below the circular knives, are used for 
dividing the roots into suitable size pieces. This machine acts for threshing 
by placing a cylinder or other contrivance covered with prepared cocoa-nut 
fibre (or other material for getting a rough surface), under which a layer of 
the same material is placed, so as to separate the corn and seeds from the 


canvas for tc 
form on whe 








s is added for receiving from the canvas 








s and stalks.—Not proceeded with. 









2828. J. WiLson, Wansford, Northampton, ** Machinery for tilling and culti- 


vating land,” — Dated ¥th December, 1858. 


In carrying out this invention a chain or rope is employed, which has an 
under or suitable fixing apparatus at each end, so as to hold the same fast 
at or near the headland towards which the tilling or cultivating implement 
is being moved. A suitable carriage, by preference on four wheels, is con- 
structed in such a manner as to carry a chain-wheel, drum, or pulley, which 
receives motion from a steam engine, which, together with its boiler, is 
also carried by the carriage. The ploughs or other agricultural implements 
are attached to and dragged by the carriage; and, to prevent the necessity 
of turning the carriage and implements at the end of each bout, it is pre- 
ferred to employ two sets of ploughs or implements, so that one set may be 


This invention consists in a new mode of connecting the main tube of the 
instruments with the small tubes for the purpose of producing the chromatic 
or diatonic notes, or, in other words, for allowing the current of propelled 
air to pass direct from the main tube to one or other of the small] tubes. In 
instruments of the above class hitherto made, the communication between 
the main and the small tubes has been effected according to the well known 
action, by pressing a vertical piston or rotary cylinder pierced into holes. 
By giving motion to the piston or cylinder, the current of air is turned from 
the main tube through these perforations into the required small tube. The 
inventor proposes to do away with this system, and by means of appropriate 
mechanism (which forms no part of the invention) to bring the main tube 
itself into direct communication with the side tubes, without the aid or in- 
tervention of the usual perforated piston or cylinder.—Not proceeded with. 
2780. J. TURNER, Queen’s-voad,' Dalston, ‘* Chairs.” —Dated 4th December, 1858. 

The inventor constructs a chair in two parts, the seat and front legs form- 
ing one part, and the back and hind legs the other part. In order to hold 
the two parts together for use, a screw-nut is let into each of the side rails 
of the seat, and other screw-nuts at the lower part of the back where the 
seat is to be fixed to it. These screw-nuts are drawn together by screw- 
bolts. In some cases he connects the two parts of a chair by fixing metal 
studs or buttons on one part to outer holes in metal plates fixed in the other 
part.—Not proceeded with. 

2794. R. A. Brooman, Fleet-street, London, * Gloves."—A communication. 
—Dated 6th December, 1858. 
The object of this invention is to manufacture gloves with fewer seams, 


in and the other out of action at each bout, The chain used is conducted | and therefore with greater economy, than heretofore, and the invention 
partly around the chain-wheel by suitable guide-wheels, so that as the | consists in cutting out the body or main piece of the glove !.y machinery or 
chain-wheel is caused to rotate, it will, on the carriage passing from one | Otherwise of such a form that by turning over two projecting side-pieces 
headland to the other, progressively piek up and deposit the chain ; and the | they will form the fore-finger and little finger respectively, and in then 
end of the chain from which the carriage is, for the time being, moving, | cutting out and sewing to the main piece additional pieces to form the 


will have its anchor or holding apparatus moved, so that in the next bout 


backs of the middle fingers and part of the back of the glove, another piece 


the carriage and implements will act on a fresh portion of the land; or, in | to form the thumb, and another to form the wrist piece. 
place of a chain and chain-wheel, a rope and pulley or drum may be em- | 2804. J. V. ScarBoroven, Belfast, “ Apperatus Jor the manufacture of boot 


ployed. 





Crass 5.—BUILDING. 


and shoes.” — Dated 7th December, 1=58 
This invention relates to boots and shoes having soles and heels formed 
of gutta-percha. According to these improvements the sole and heel of the 
boot or shoe are moulded by means of an improved apparatus in such 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and | ™0er as not to require any subsequent trimming-off. The moulding ap- 


House Fittings, Warming, Ventilating, §c. 
2787. J. Jopson, Derby 
This invention relates particularly to connecting together the 








plates and other cast parts of stoves and fire-places. The patentee casts one 
plate or piece with a boss or projection of triangular or other form, and 
tapering or smaller at the top than at the base. He casts the ether piece, 
which is to be connected to it, with a hole or cavity of corresponding form 
to the boss, so that when placed over the boss the two pieces are in their | edges of which are turned inwards. One ofthese strips 0 
proper relative position, and the boss passes nearly, but not quite, through 
the other piece. A wrought iron screw is placed in the mould when the 
boss is cast, and thus becomes fixed in the Boss; or it may be afterwards 
tapped into the boss. A washer is placed over the screw when the two 
pieces of metal are placed together, and a nut is screwed upon it, and the 


** Stoves and fire-places."—Dated 6th December, 1858. 
ast iron | paratus consists of a metal mould, in which a cavity is sunk of the exact 


paratus so far finishes the boot or shoe that when it is removed therefrom 
nothing more is requisite than to blacken the edges of the sole and heel, 
and put in nails if necessary. Under one modification the moulding ap- 





} configuration to be given to the intended sole and heel. This mould is b y 
| preference made of lead, but an amalgam of lead combined with tin or othe r 
| soft metal would answer the purpose. Inside the raisededge which surroun ds 
| the sunk part or cavity of the mould are fitted two stripsof brass, the up per 
Pmnetal surrounds the 
cavity at the frontpart of the mould, extending backwards as far as the 
** waist” of the boot or shoe. The other strip of metal extends from the ‘* waist 
round the heel, at which part the metal is made as broad as the depth of 
the intended heel. These strips of metal fit accurately to the contour of 
the cavity in the mould, and into a groove made round the inner edge of the 
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= 
r the purpose. The inner surface of these strips or moulding 
ieces is made quite smooth, the vertical parts serving to mould the outer 
surfaces of the gutta-percha sole and heel. Two short pieces of metal pro- 
ject laterally from the moulding pieces ; these projecting parts enable the 
operator to remove the moulding pieces from the mould, and to open them 
when they are to be released from the boot or shoe. At the front and heel 
of the mould is screwed a curved piece of metal, corresponding to the 
shape of the toe and heel of the boot or shoe ; these pieces serve as gauges, 
against which the toe and heel of the boot or shoe rests during the affixing of 
the sole and heel. In manufacturing boots and shoes according to these im- 
provements, the upper, with the insole attached thereto in the ordinary 
manner, is put on to a last corresponding to the cavity in the mould; the 
gutta percha which is to form the sole and heel is then put ina softened 
state into the mould, and is pressed down so as to cause it to take the form 
of the mould. There are holes made through the metal of the mould to 
allow of the escape of air, and of any superfluous gutta-percha. The insole 
of the upper is now laid upon the gutta-percha, and the last is steadily 
forced down by means of a screw or screws, until it is brought into close 
contact with the gutta-percha in every part, the whole forming a firm and 
compact mass. In the course of this operation the superfluous gutta-percha 
js pressed through the holes made for the purpose in the sole and neel part 
of the mould. 
9319. R. L. Burrowes and J. KNOWLES, jun, Helen’s, Lancashire, 
“ Pianofortes and organs.” — Dated 9th December, 1358. 
These improvements are designed for the purpose of eliciting the sound of 
two notes simultaneously by the touch of one key, whereby the increased 
wer of sound is obtained by the instrument with greater precision, and 
with less difficulty to the player, than when such double sound or octave is 
produced by striking two keys in the ordinary way, The improvement con- 
sists in connecting each key (and its individual mechanism) to its corre- 
sponding unison key or octave, above or below, by means of a novel and 
peculiar arrangement of mechanism, consisting of a series of rectangular 
bell-cranked levers, the ends of which act upon or strike a projection upon 
the ordinary ‘‘ sticker,’ which is raised by each key, so that the action of 
each key struck is transferred to its octave above or below, and the two notes 
are struck and the octave sound produced simultaneously. — The apparatus 
is divided at or near the middie of the key-board, and is controlled by 
pedals, which are so applied that the performer can either use the bass in 
octaves and treble singly, or vice vers, or both, entirely or partly combined, 
or it may be entirely dispensed with if required, 
2823. H. Brun, Belfust, “ Musical instruments "—Dated 9th December, 1858. 
This invention relates to the improvements of the tone and expressive 
power of violins and other musical instruments of various kinds, by the in- 
troduction therein, or addition thereto, of what 1s here termed a ‘‘ Bell 
Harmonica.” As applied to a violin, this consists of a flattened tube or 
elliptical chamber of glass placed in the interior of the body of the violin, 
the two ends of this glass piece being carried by two end blocks of wood. 
These blocks are supported from the ends of the instrument by means of a 
light pole or bar of wood fastened to the ends of the instrument, and pass- 
ing along the interior of the glass shell. A bow shaped or semi-elliptically 
formed bar of lancewood is placed transversely across the body of the in- 
strument, above the glass shell, to support a sound post, the top of which 
carries the breast of the instrument.—Not proceeded with, 
pianofortes.”—Dated 


cavity fo 


sf 








2826. J. Stewart, Tottenham-court-road, * Action o 
9th December, 1858. 

This invention consists in mounting the escapement button on the fly or 
hopper, and at such an inclination that just as it comes against the surface 
of the projection it is moving in a direction perpendicular to that surface, 
2827. T. ALLEN, Clifton, ‘‘ Folding bedsteads.”—Dated 9th December, 1858. 

The two side rails are here by preference made of metal tubes, although 
solid metal may be employed. Each side rail is made to fold by having one 
or more rule joints formed thereto. The sacking or supporting fabric at 
its edges is folding, and sewn over the side rails, or the same is otherwise 
attached or fixed thereon. Towards the ends of the side rails, and on the 
under sides thereof, are fixed projections to enter the sockets of the legs or 
supports. It is preferred to cast such projections of malicable cast iron, or 
it may be of other metal in the form of [-pieces, so that two of the parts 
of the tubes forming a side rail may in each case fit on and be fixed to such 

-piece. The two pairs of legs used for each bedstead are crossed, and 
have sockets at their upper ends to receive the projections on the under sides 
of the side rails. The head frame is formed of metal, and covered with 
canvass or other fabric, and it has a projection at each end which enters a 
hole in the side rail ; or the head frame may be otherwise attached to the 
side rail. 

2841. W. F. Haus and T. Dutson, Birmingham, ** Fancy buttons sor ladies’ 
and gentlemen's wear.” —Dated 11th December, 1858. 

These improvements consist in perforating the front or face shell, the edge 
of the perforation being of a vandyke or serrated form, the points of w hich 
being bent or pointed outward they will naturally puncture the fabrie with 
which the front of the button is intended to be covered, and these sharp 
points so far project through the fabric, and are made to clip and hold a 
centre ornament, which may be of any suitable material, such as bone, 
ivory, pearl, glass, precious stones, metal, &c., wrought, moulded, turned, 
cut, or finished in any suitable way, according to the nature of the materials 
used; and in some instances the inventors prefer placing the centre orna- 
ment within a metallic ring or cup, and holding or retaining it with its 
additional setting between the projecting serrated points first described.— 
Not proceeded with. 

2342. J. B. Gururiz, Manchester, “ India-rubber overshoes.”—Dated 11th 
December, 1858. 

This invention consists in the application at certain parts of goves, gussets, 
or pieces of elastic india-rubber, or india-rubber webbing or fabric, into 
semi-clastic overshoes, 

2844. See Class 2. 
2852. L. C. V. Youn, Lisieux, France, *‘ Elastic beds.”—Dated 13th December, 














1858. 

The object of this invention is especially intended to facilitate the carriage 
or package of spring mattresses by a mode of construction which permits of 
their being folded up either in length or in breadth. To effect this the 
spring mattresses are divided into different parts, which may assume a 
square, oblong, or other convenient shape, and which are tied together 
with gutta-percha bands. In order to give the spring mattresses the shape 
intended, and enabie them to retain it, the inventor makes use of hinge 
springs, and maintains the opening in breadth by means of rattans, This 
method is applicable not only to spring mattresses, but also to the bolster 
and pillow, whether they be adherent or not.—Not proceeded with, 

2854. J. E. Boyp, Lewisham, * Candlestick 
13th December, 1858. 
This invention cannot be described without reference to the drawings. 





, lamps, and lanthorns.”—Dated 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, c. 

2807. S. W. Puen, New Peckham, “Obtaining end purifying naphtha, 

paragine, and other oils, and also spirits.” —Dated 7th December, 1858. 

As regards that part of this invention which relates to improvements in 
obtaining parafline oil, the improvement consists in operating upon 
bituminous coals when they are mixed with the following ingredients, 
matters, or substances, namely, charcoal made from gas, pitch, and blood, 
chalk, lime, or other earthy matters, also any of the oxides of iron or other 
metallic carbonates or hydrates. The coal, &c., is to be placed in retorts of 
the ordinary construction, and operated upon by heat according to the well- 
known method of conducting destructive distillation. The paraftine oil 
thus obtained it is proposed to purify in the following manner, and by the 
following means :—Place the oil in an iron vessel coated with zinc, and 
proceed to treat it with from 10 per cent. to 20 per cent. of sulphuric acid, 
and well stir the whole. When it has well settled, and the impurities are 
precipitated, then draw off the oil into another iron vessel, and treat it with 
a solution of caustic alkali, caustic lime, and chalk, and well stir the whole 
to neutralise the acid. Then proceed to draw off the oil, and place the 
same in another vessel, and mix with the oil the following ingredients, 
matters, or substances, namely, bituminous charcoal, or peat charcoal, marl, 
chalk, or lime, and water containing oxide of iron, in the proportion of 
from six gallons to ten gallons of this mixture to every 100 gallons of the 
oil, according to the crude state thereof. Apply steam heat thereto, and 
boil for four hours or six hours, after which well wash the oil with a strong 
solution of chloride of sodium, or a strong natural brine, and then distil the 
oil in an improved apparatus, in which it is proposed to employ three 
cylinders or stills placed side by side, and fitted in a manner which cannot 
be intelligibly described without reference to the drawings.—Not proceeded 
with. 








2820. J. Barrow, jun., Manchester, “ Treatment of coal gas tar, and ‘of the 
oils by the distillation of the same, and for the application of substances 
obtained thereby.” — Dated 9th December, 1358. 

The patentee submits to the process of distillation in any convenient 
apparatus, a mixture, in suitable proportions, of coal gas tar and any one or 
more of the bodies known as the oxide of amyl, the chloride of amyl, the 
hydrated oxide of amyl, the acetate of amyl, or the carbonate of amyl, 
with or without the addition of the hydrated oxides of ethyl or methyl, or of 
bodies derived therefrom. Or he distils coal tar alone, and after separating 
the naphtha which first distils over for rectification in the usual way, collects 





ture in any suitable apparatus, Or he mixes together in any suitable pro- 
portions coal-tar oil and the oxide, chloride, acetate, or carbonate of amyl, 
with or without the addition of hydrated oxides of ethyl or methyl. or of 
bodies derived therefrom, and with or without the process of distillation ; 
and the oils obtaimed by any of these processes he applies to the purposes of 
illumination, lubrication, or other purposes, 

2821. H. MaupsiEy, Lambeth, ** Glass and other vitreous vessels.” —Dated 9th 

December, 1858. 

This invention consists in applying sulphuric acid to the tools used when 

operating upon vitreous substances, in the same manner as oil is usually 

employed in lubricating the tools used when operating in a similar manner 

on metals, 

2832. J. Betuxin, Parliament-strect, “ Apparatus for the preservation and 
colouring ef wood.”—Dated 10th December, 18% 

This invention is for protecting the iron cylinders used for preparing 
wood with chemical solutions from the action of acids, by first lining or 
covering the inside of the cylinders entirely with sheet lead, or with sheet 
caoutchouc or gutta-percha, or with very thick solutions of gutta-percha or 
caoutchoue, or any other well-known waterproof composition which would 
prevent the iron being injured by the acid solutions ; and after the interior 
of the cylinders are so protected by the sheet lead or sheet caoutchouc, or 
gutta-percha or the waterproof composition, the inventor constructs another 
lining of wood, on which the pieces of wood are placed, which are introduced 
into the cylinder for the purpose of being preserved, and which lining of 
wood preserves the lining of lead, &c., from being rubbed off by the pieces 
of wood.—Not proceeded with. 

2850. J. WeBsTER, Birmingham, ‘* Method of recovering copper and zine Jrom 
liquids,” — Dated 14th December, 1858. 

This invention consists of a method of recovering copper and zine from 
liquids which have been employed to dip or pickle articles made of brass or 
other alloys containing copper and zine, by treating the said liquids with 
metallic zine, and thereby precipitating the copper contained in the said 
liquids, the zine in the said liquids, and that employed for precipitating the 
copper, being recovered by evaporation and crystallisation, 

2847. M. SCHAFFNER, Eisenach, ‘* Smelting zine ores, and furnaces employed 
Sor this purpose.”—Dated 11th December, 1858. 

According to this invention the calamine or other zine ore to be reduced 
is placed in a large chamber or muffle, around which a flue from a furnace 
passes. The top of this chamber is formed with hollow bricks, and the 
bottom with fire-blocks or tiles, which rest on masonry at the two sides, 
and are also supported between the sides with perforated supports. The 
blocks or tiles at the bottom of the chamber or muffle form the top of a 
flue from a furnace, and the products of combustion from the furnace enter 
this flue at one end of the chamber, and pass on beneath the chamber to its 
other end, where the flue rises up, and the products of combustion then 
pass back above the chamber through the hollows in the bricks forming its 
top to a chimney, by which means the chamber is sufficiently heated to 
volatilise the zinc. At one side of the chamber there are holes, through 
which the zine ore is introduced into the chamber. These holes are closed 








in the table is wider than the diameter of the pattern the extra space is 
filled by strips of wood put in on each side. On to the table, and over the 
pattern, a rectangular frame is placed, the ends of which are arched to pass 
over the ends of the pattern. The width and length of the opening in this 
frame are about one inch greater than the diameter and the length respec- 
tively of the pipe to be made. The portion of the pattern above the sur- 
face of the table is then covered all over with a suitable thickness of loam, 
the loam being brought to a uniform thickness by a bar or template moving 
about the central axis of the pattern. This coating of loam is dried b 

turning steam into the interior of the pattern, which is closed at the end, 
and connected with a steam-pipe for the purpose. When the loam is 
sufficiently set the rectangular frame isto be lifted up, so asto withdraw the 
half mouldof loam from the pattern, but before this is done (and before the 
loam is dried) it is closed in at the two ends by arched plates or castings, which 
are fixed by bolts or keys to the curved ends, and also to the straightsides of 
the rectangular frame, and on these plates or castings are fixed bars connecting 
together the two end plates and bearing on the surface of the loam. The 
bars are held against the loam at several points in the length of the pipe by 
semicircular pieces passing over the mould, and attached to the two sides 
of the rectangular frame. After the half-mould has been removed from the 
pattern, and been dried, the interior surface is finished, blacked, and again 
dried, and then two of the balf-moulds, with their supporting frames, 
plates, and bars, are clamped together and a core introduced between them ; 
afterwards the casting is effected in the usual manner.—Not proceeded with, 
2525. G. Scumipt, Caroline-street, Bedford-square, London, ** Ladles employed 

when casting metals.”—Dated \0th November, 1858. 

This invention consists in arranging them in the following manner, so as 
to prevent the scum or slag passing with the metal into the mould when 
pouring :—Within the ladle is arranged a partition or slide in a vertical or 
nearly vertical position, and so as to divide the interior of the ladle into two 
portions of unequal size. The slide or partition is made to fit closely against 
the interior of the ladle, but leaving a space between its lower edge and the 
bottom thereof. When the metal is tapped into the ladle, it is allowed to 
run into the larger of the two divisions, and in pouring the metal into the 
moulds from the ladle it is poured from the smaller of the two divisions, 
The metal being thus caused to pass under the partition or slide, the scum 
or slag is kept back until all the metal has been poured out. Or in place of 
this arrangement, in some cases a hole is formed near the bottom of the 
ladle, and this hole opens into a passage or lip rising to the upper edge of 
the ladle.—Not proceeded with. 

2546. See Class 1. 
2528. J. Burrnyn, Swansea, “ Manufacture of fue.”— Dated 11th November, 
1858. 

This invention consists of an amalgamation of small anthracite coal or 
dust, such as is known in the coal districts of South Wales as free-burning 
coal, with small bituminous coal, and coal tar, pitch, and water in certain 
definite proportions, 

2529. J. Lees and W. Lees, Oldham, “ Oil cans.”— Dated 11th November, 


858, 





air-tight when the furnace is in operation. From the chamber or muffie 
pipes descend to a condenser, in which the zine is deposited in a liquid 
state, and can be run off when desired through a small tap-hole. From 
this condenser pipes pass to another condenser, which arrests the metal 
which passes away with the gases in the state of dust. From the second 
condenser a pipe in which there is a valve passes to the chimney, so that by 
opening or closing this valve the gases may be drawn more or less quickly 
from the chamber or muffle. In the chimney below where the pipe from 
the condenser enters there is a sliding register, which, when the operation 
of smelting the zine ore is nearly completed, is all but closed, and the gases 
from the furnace are caused to pass into the chamber or muffle through 
pipes which pass from the furnace to the chamber, the passages through 
which pipes are at other times closed by registers. The gases first aid 
in reducing the ores, and afterwards serve to empty the muffle of the 
vapours of zinc. In place of passing the gases from the furnace through 
the muffle, carbonic oxide may be produced in a separate generator and 
passed through the muffle. The furnace may be in a similar manner made 
to heat two mutffles, which may either be placed side by side or end to end. 


CLass 9.—ELECTRICITY., 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 





5, A. Barcuay, Kilmarnock, “ Telegraph ropes or conductors.”—Dated 
10th December, 1858 

This invention relates to the manufacture of electric, magnetic, and 
electro-magnetic telegraph ropes or conductors, in such a manner that the 
component wires of such ropes or cables are twisted after the fashion of a 
common rope, The wires may be separated from each other by mechanically 
separative matter only, or by an insulating medium, or by both.— Not pro- 
ceeded with, 

2818. H. Meiwineer, Heidelbcrg, Germany, “ Electric batteries.”—Dated 8th 
December, 1858. 

This invevtion consists in arranging batteries on the principle of Daniell’s 
constant battery in the manner hereafter described, avoiding the use of a 
diaphragm, and protecting the zine from being too rapidly touched by the 
sulphate of copper. For this purpose a large vessel of glass, or of other 
suitable substance, is filled partly (say two-thirds) with a diluted solution 
of sulphate of zinc, and another glass of half the height and diameter of 
the large vessel is placed within it, standing in the solution. The second 
glass is covered on the inside with a copper plate to serve as the negative 
pole of the battery, and a copper wire is fixed to the plate. This wire is 
covered by a small glass tube so as to protect it from the liquid through 
which it passes. The mouth of the exterior vessel is closed by a cork, in 
which are two holes, one for holding a large and high glass tube, the other 
for holding a strip of amalgamated zinc. The former, closed at the lower 
end witha permeable fabric, is plunged into the small glass, and kept full of 
sulphate of copper. This forms a solution within the interior vessel, and 
the negative pole is thus constantly kept in contact with a solution of this 
salt The zine is immersed as far as possible from the small glass into the 
zinc solution. The battery constructed in this manner serves for a long 
time, the sulphate of copper never getting at the zinc. 
| 2836. A. Barcuay, Kilmarnock, “‘ Obtaining motive power by means of 

electricity, magnetism, ond electro-magnetism.” — Dated 10th December, 
1 > 

This invention relates to the obtainment of motive power upon what may 
be described as the galvanometrical principle. Any simple or other form of 
galvanometer may be used for this purpose, and one or more bars or 





| magnets may be used to work on the same centre of motion. The needle, | 


| bar, or apparatus of this galvanometer is surrounded by one or a series of 
stationary galvanometrical coils between which and the galvanometer 

needle or bar there are disposed suitable “ make and break” contact appa- 
| magnetical contact with the source of electrical or magnetical power passing 
| through the galvanometrical coils. With this apparatus a continuous and 
effective rotary action may be secured. The machinery is preferred to be 


exhausted, so as to prevent the external atmosphere from retarding the 

rotation. It is also intended to place rotary electrical or magnetical appa- 

ratus in the interior of an inclosed chamber for the purpose described, the 

air being exhausted from such chamber or not, 

2364. R. A. Brooman, Fleet-street, London, “* Blectric telegraph signals.” —A 
communication.— Dated 14th December, 1858. 

This invention consists in setting free the clockwork and bringing it into 
action and stopping it by means of the current itself. By the arrangements 
adopted by the inventor not only is the clockwork governed, but part of it 
is allowed to continue in action for a certain time and roll off a given 
length of paper after the conclusion of the message or signal. As soon as 
the sending clerk acts upon the transmitting instrument, so soon is the 
| clockwork released at the receiving station, and kept in motion. The 
| telegraphic signals cease as soon as the transmitting instrument is not 
| worked, but the clockwork continues under the action of a spring to give 
| off a certain length of paper after the completion of the message or despatch. 
| Thus, without the intervention of manual aid, a separation is effected 
between consecutive messages or signals, 
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Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2521. G. Scumipr, Cavoline-stret, Bedford-square, “ Core bars.” —Dated 10th 
November, 1858. 

This invention consists in combining together the several sections into 
which a core bar is divided longitudinally, by hinging them each at one 
extremity to an end-piece or plate, so that each section can move inwards 
on its hinge towards the central line or axis of the bar. When the core bar 
is required for casting, the different sections at their free ends are arranged 
around a short central plug, to which they are attached by suitable fasten- 
ings, and when the core Cor is coated with | oam the casting is effected in 
the usual manner. Afterwards, to withdraw the core bar, the central plug 
is removed and the sections caused to fall inwards, and when thus freed 
from the article cast upon it the removal of the core bar is easy.—Not pro- 
ceeded with. 

2523. G. Scumipt, Caroline-strect, Bedford-square, “ Cast-iron pipes.”— Dated 
10th November, 1858. 
In constructing moulds for casting iron pipes a hollow iron pattern of the 





the succeeding oils, which he submits to any of the well-known means of 
purification, and he mixes the purified or partly purified oils with suitable 
proportions of oxide of amyl, hydrated oxide of amyl, and distils the mix- 


ordinary description is employed, and this is laid on a table, and secured to 
it by bolts. The top of this table is hollowed out, #0 as to allow just one- 
half of the pattern to descend below its upper surface. If the hollow formed 


| ratus, to put the poles of the galvanometer into and out of electrical or | 


all enclosed in a suitable chamber, from which the air may or may not be | 


Ir 
This invention consists in constructing oil cans with an air tube reaching 
| from near the bottom thereof to within a short distance from the end of 
the spout or tube through which the oil is delivered ; both the air and 
delivery tubes are fixed to the lid, and they are surrounded by a case into 
which any oil that runs down the delivery spout or tube is collected. By 
meaur of this improvement the oil cannot escape from the oil can when 
it is lying down, and the can may be filled till the oil nearly touches the lid. 
2536. A. NICKELTHWATE, Shejield, “ Treating and manufacturing butalo and 

other horn, so as to be used as a substitute for whalebone, ec.” —Dated Lith 
November, 1858. 

The inventor takes buffalo or any kind of horns, and first soaks them in 
wine, potash, or other alkaline leys for several days, according to the strength 
of the horns, He then takes the horn and saws or splits it in breadths, 
warms the outsides of the horn over a slow fire or blaze, and then places it 
in a press so that the inside of the horn shall yo against a steel iron or other 
metallic surface, the outside of the horn having a pad of leather or horn 
shaving put over it. This process is for straightening the lengths of horn 
before entering the cutting machine. The horn lengths are then boiled or 
steamed, and when sufficiently soft pass through a machine provided with 
rollers, Which are hollow to admit iron heaters or steam so as to keep the 
rollers hot. The horn then comes in contact with knives or cutters which 
are adjusted to cut the horn to any required thickness; it is then cut into 
shreds or breadths for suitable purposes.—Not proceeded with. 

2638. T. F. Cocker, Shefield, “ Manufacture of steel and iron wire, also of 
sheets and strips of steel "—Dated Lith November, 185%. 

This invention consists in immersing such wire or sheets or strips when in 
a heated state, as taken from the annealing pot or oven, in hot water, hot 
lime and water, or in oil, or other liquid in a heated state. 

2540. J. G. MARTIEN, Ampthill-square, ‘‘ Manufacture of ivon, and the 
apparatus employed in such manutacture.”— Dated 12th November, 1858. 

The manufacture of wrought iron directly from the ore by combining or 
deoxydising apparatus with a puddling furnace has been heretofore 
attempted to be effected, but without success, owing to the defective nature 
or imperfect arrangement of the apparatus employed for the purpose. By 
close observation of the unsuccessful experiments made with various plans 
for effecting the above object the patentee has discovered that the ore was 
not thoroughly deoxydised before being discharged into the puddling 
furnace, and that great waste of ore and fuel was the result, because the 
ore being but partially deprived of its oxygen rendered the matter obstinate 
to work in the puddling furnace. On the other hand, when the requisite 
heat was applied so as to cause a melting of the ore, the particles of 
deoxydised ore were found to adhere together and weld into balis. The 
oxide also vitrified into cinders, and the ore was thereby wasted, It 
appeared that the heat that escaped from the puddling furnace was not able, 
as the apparatus was then arranyed, to thoroughly deoxydise an amount of 
ore sufficient in quantity to supply the puddling part of the apparatus : 
hence it followed that the puddling operation had frequently to be sus- 
| pended to allow the required time for the completion of the deoxidation of 

the ore before di ging it into the puddling-furnaces. The consequence 
| Of this delay was great waste of fuel, as all the heat applied or used in the 
puddling-furnace without carrying on the operation of puddling was a 
| Sacrifice of fuel to obtain the required amount of heat for deoxydising the 
| ore, and the insufficiency of the heat escaping from the puddling-furnace 
| to effect the proper deoxydisation of the ore was due partly to the use of too 
| small a number of deoxydising flues, and also to making the tubes contain- 
ing the ore of too large dimensions, and as the number of deox ydising tubes 
could not be increased beyond eight, owing to the want of some mode of 
managing the delivery apertures of a greater number, an attempt was made 
to remedy the defect by increasing the capacity of the several tubes; but 
this too failed, as the heat applied to the outside of the tubes was not able 
to penetrate so large or thick a mass of ore with the required intensity. 
| Another and serious difficulty was encountered in the attempt to discharge 

the ore from the deoxydising tubes. So long as the ore was but partially 
| deoxydised it would only be necessary to simply open the lower end of the 
| tube and the ore would run out without serious impediments; but when 
the ore became thoroughly deoxydised it was found very difficult, and often 
impossible, to effect the discharge. The apparatus therefore became clogged 
| up and unmanageable. The distinctive features of the improved apparatus 
whereby the patentee overcomes the above-mentioned difficulties and 
attains the desired end of keeping the puddling-furnace supplied with 

the required quantity of deoxydised ore, so as to maintain a continuous 
working in the puddling-furnace, are as follows :— Firstly he has devised 
a novel mode of constructing, arranging, and working the deoxydising 
chambers ; Secondly, a novel arrangement or construction of parts 
whereby the contents of the deoxydising chambers may be discharged with 
| greater facility than heretefore ; Thirdly, an improved mode of supplying 
air to the combustible gases evolved from the puddling-furnace, and whereby 
| the oxydising chambers are heated ; and, Fourthly, a mode of arranging and 
operating the dampers in the flues so that the heat in the apparatus may be 
regulated with facility, so as to retain it in contact with the deoxydising 
chambers when* e quired, and prevent it from escaping when the puddling- 
furnace is not at work. By means of the novel arrangements of parts and 
modes of operation above referred to, he is enabled to correct the defects and 
avoid the inconveniences heretofore experienced in manufacturing wrought- 
iron direct from the ore, and the heat which escapes from the reverberatory 
or puddling-furnace is found amply sufficient to thoroughly deoxodise as 
much ore as can be efficiently operated upon and balled up in the puddling- 
furnace, and no waste either of ore or fuel will take place. Iron, in any 
quantity, can be also made of uniform texture and quality—a result which 
could not be obtained by any previous plan for making iron directly from 
| the ore, and no difficulty is experienced in discharging the ore from the 
deoxydising tubes when it has been thoroughly deoxydised as has heretofore 
beon the case. The deoxydising chambers may either be made of clay or 
built of bricks, and preferably in the form of flat tubes, and each tube may, 
if desired, be so arranged as not to touch any other tube laterally, thus 
leaving spaces for the circulation of the heated gases all round the tubes. 
It will, however, be found more convenient to arrange the tubes in rows in 
such a manner that all the tubes of one row are ranged in a continuous row 
without any spaces between them. The tubes are placed vertically, or 
nearly so, for the convenience of charging them with ore and fuel, and dis- 
charging them of their contents when the deoxydisation of the ore has been 
effected. These rows or ranges of chambers or flat vertical tubes are 
arranged side by side in such a manner as to leave spaces or passages between 
them to form flues, so that the heated gases from the puddling or rever- 
beratory-furnace with which the oxydising apparatus is connected, may be 
made to enter between the flat vertical tubes or deoxydising chambers, and 
circulate among them, and, by communicating heat thereto, the contents of 
the chambers or flat tubes will become deoxydised. At the bottom of the 
deoxydising chambers or tubes are placed a or shutters, with 
openings therein corresponding to the open ends of the tubes or chambers, 
and so arranged that, by moving these sliding plates or shutters in or out so 







































as to bring the holes or openings therein coincident with the open ends of 
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the tubes, the contents of the latter may be discharged into a hopper or 
channel which will convey or conduct the deoxydised ore to the puddling- 
furnace. In order to facilitate the operation of discharging the tubes, 
vertical rods are adapted at any desirable part of the deoxydising tubes or 
chambers, and the crude ore and fuel, or other ingredients, are filled in 
round these rods. When the deoxydisation of a charge has been effected, 
the bottom end of the deoxydising chamber or tube is to be opened, by 
drawing back its sliding shutter or plate, and then the vertical rod in 
the chamber is to be moved about therein, so as to loosen the materials, and 
also to form and keep open a passage-way from the top to the bottom of the 
tube, so that the ch of deoxydised ore — caused to fall through the 
open end of the tube into the hopper placed below, whereby the deoxydised 
ore will be conveyed to the reverberatory or puddling-furnace as above 
mentioned, where it may be worked and balled up in the ordinary manner. 
When combining a large number of deoxydising chambers in one apparatus, 
it will sometimes be difficult to maintain them at a uniform temperature, so 
as to enable the operations to be carried on with regularity. This arises in 
part from the want of perfect and proper combustion of the gases supplied 
to the flues of the deoxydising tubes or chambers, and the admission of air 
at the proper points. In order to cause perfect combustion, and the 
equalisation of the heat as much as possible throughout the entire 
deoxydising apparatus, he so arranges the admission of air that it may be 
supplied to the flues, and caused to unite with the combustible gases in the 
interior of the several flues. 

2642. G. T. BovsrisLp, Brixton, “ Apparatus for illustrating conic sections 
and the line of the globe."—A communication,—Dated 12th November, 
1858. 

The improvement consists in mounting the globe with an extended tubu- 
lar horizon and movable graduated meridians made of materials trans- 
parent, translucent, or opaque, capable of being written on with a pencil, 
and of having the writing or work easily wiped or rubbed off, and connect- 
ing with the globe a surface divided into zones, &c , capable of being marked 
upon with a pencil, and of having the writing easily wiped or rubbed off. 
And in having the hollow cone so constructed that the pole may be elevated 
so as to mark the visible horizon for any latitude, or to mark the ecliptic. 
And when resting in a horizontal position, to mark the meridians all by 
holding the globe steady in its position, and drawing the pencil around on 
the edge of the extended horizon, and in that the pencil may rest on the 
proper point of that horizon, and the globe is revolved to draw the equator, 
and all circles parallel to it, and in having the segment of the cone cut into 
conic sections for the purpose of illustrating the ellipse, the parabola, and 
the hyperbola. 

2547. J. Courage, Horsleydown, and F. Bennett, Holywell, *‘ Furnaces for 
reducing and smelting ores, dc.” —Dated 13th November, 1358 

The object of the invention is to utilise the heat which is ordinarily 
allowed to pass off into the atmosphere from the slag hearth, or from the 
cupola furnace employed in the reduction or smelting of ores, scoria, and 
slag, by rendering it available for the reduction of the ‘* waste” from ores. 
The invention consists, Firstly, in constructing in connection with the 
hearth or furnace a horizontal or nearly horizontal furnace or bed upon 
which the waste is laid, and over which the products of combustion from 
the hearth or furnace are conducted, for the purpose of partially or wholly 
reducing the said waste. Secondly, in regulating the degree of heat applied 
to the said waste by means of a supplementary fire or furuace constructed 
with one or more of the improvements described in the specification of a 
patent granted to the said John Courage, dated the 25th May, 1858. 

2551. L. Petre, Hatton-garden, ‘‘ Application of glass to ornamental and 
useful purposes.” —D .ted 18th November, 1858. 

This invention consists in the use of glass having ornamental or other 
subjects prepared on the one side, the ornament or subject of such prepara- 
tion being visible through the glass while the glass adheres to walls or other 
surfaces. 

2552. J. Livermore, Dalston, ** Shuttlecocks.”—Dated 13th November, 1858. 

Here vulcanised india-rubber is applied to the under surface of a shuttle- 
cock in which the feathers are stuck. 

2553. M. L. J. Lavarer, Strand, ‘* Manufacture of mats, coverings for floors, 
and other surfaces, and other cellular articles when india-rubber compounds 
are used,” —Dated 13th November, 1858. 

This invention consists in rolling out or otherwise producing sheets of 
india-rubber compounds, each of the thickness desired i the depth of the 
cells of which the finished article is to consist. The patentee then, by 
suitable punches or cutters, removes portions of such sheets, leaving other 
portions to form the walls or sides of the several cells of which the article, 
whether a mat or covering for a floor or other surface, or other cellular 
article, is composed. Or he makes such cellular articles of india-rubber 
com} Is, by Iding the same in or through moulds or dies ; and, 
having produced the cellular article that is desired, he causes the same to be 
changed or cured by heat and the action of the sulphur contained in the 
compounds of india-rubber, as is well understood. 

2555. A. B. Woopcock and J. M. Duntor, Manchester, ‘‘ Covering rollers, 
shasts, anal tubes with elastic shells or covers.” — Dated 13th November, 1858 

The elastic shell or cover of vulcanised india-rubber or other elastic sub- 
stance is distended by forcing water or other fluid into it, and while so ex- 
panded the roller, shaft, or tube is introduced into the shell or cover, or the 
shell or cover is drawn on to the roller, shaft, or tube by means of screws or 
other mechanical appliances, the water or other fluid being allowed to exude 
as the roller shaft or tube enters by means of a valve or tap. Afterwards, 
in order to finish the surface of the elastic shell or cover, so as to reduce it 
truly to the desired form and render it more or less smooth as may be 
required, the covered roller, shaft, or tube is (if circular in section) put into 
a lathe having a file or files, or other cutters or tools which come in contact 
with the elastic surface. While the roller, shaft, or tube revolves, the files 
or tools are caused to traverse by means of a screw ; or if the roller, shaft, 
or tube is square or flat-sided, the files, or cutters, or tools are traversed 
over the surfaces while the roller, shaft, or tube is fixed, the files or cutters 
being carried by a slide moved backwards and forwards by a crank or other 
suitable machinery ; or the tools may be stationary and the elastic shells 
movable. 

2556. The documents relating to this invention are with the law officer under 
obj-ction, 

2565. M. G, Descnamrs and J. Quincue, Paris, ‘* New compound metal. . . 
*lutetia metal.’ ""— Dated 1th November, 1858. 

This metal consists of copper from Lake Superior in America, zinc, nickel, 
and silver combined in the following proportions :—Copper, 26¢ Ib. troy ; 
zinc, 41b. troy; nickel, 12 oz, 16 dwt. ; silver, 19} dwt. Having melted the 
copper and nickel together, then add the silver, and, lastly, the zine ; after 
well stirring them together, pour them in ingots ready for use.—Not pro- 
ceeded with. 

2566, W. Cuark, Chancery lane, “ Colouring, preserving, and desiccating wood 
and marble, and apparatus for the sawe.”"—A coiumimunication.—Dated 
15th November, 1858. 

Wood is first submitted, according to this invention, to an injection of 
silicate and zine in solution in water, in order to render it homogeneous 
throughout. The silicate, which is insoluble in acids and mineral 
salts, serves to close the pores of the wood. This operation is com- 
plete when the pressure-gauge indicates for the softest woods a pres- 
sure of twenty atmospheres, and for the hardest woods a pressure 
of sixty atmospheres, The second operation consists in removing 
the sap of the wood, and for this purpose the patentee employs caustic 
lye, which permeates the juices of the wood, the application of the 
lyes and the washing or rinsing being repeated several times. To obtain 
delicate colours, the wood is made to undergo a bleaching process, after 
which operations the wood, being charged with colour, accuires light tints 
and hardness according to the presence of different salt. To preserve 
woods he removes the sap as above indicated before submitiing them to an 
injection of sulphate of copper and sulphuret of sodium, tre combination 
resulting from the action of these two substances being insoluble in water. 
Wood thus prepared is not susceptible to warp or shrink, and is readily 
coloured. he wood, when once compressed, can be submitted to the 
caustic lyes to remove the sap ‘These operations occupy two hours only. 
The wood so prepared can be immediately employed without fear of crack- 
ing. To assist the passage of the liquids injected into the wood he employs 
at one end of the timber an air pump which also assists the desiccation. 
For colouring marble he employs the same apparatus, but modifies the 
parts which serve to hold the wood. The marble is submitted to an injection 
of citric acid diluted in water, in order to open the pores, After this 
operation the marble may be coloured, and the pores filled up with crystals, 
which render them much more transparent. 

2567. W. CLARK, Chancery-lane, ‘* Advertising."—A communication.—Dated 
ith November, 1858. 

Railway tickets are generally formed of cards of which the one side bears 
the details of the number and destination, the other side being left blank. 
On the side hitherto neglected it is here proposed to establish a general 
system of advertisements. 

2570. J. H. Jounson, Lincoln's-inn sills, “ Kneading dough . . . . mixing 
plastic materials.” —A communication.—Dated \6th November, 1858. 

The apparatus here described consists of a suitable frame or support fitted 
with a kneading trough having a curved or semicircular bottom, and within 
which works the kneader, This kneader consists cf a metal frame fitted 
with @ trellis which is capable of being removed at pleasure. The kneader 
so formed fills the transverse area of the trough, and is caused to to 
and fro along the bottom and upper surface of the trough by the aid of a 
long slotted arm extending upwards from the upper edge of the kneader, 
an — over a fixed guide pin in a portion of the framing of the 
machine. otion is im to this kneader by a revolving crank or 
eccentric, the pin of which is secured to the slot in the arm before referred 
to. As the crank revolves it causes the kneader to travel along the bottom 
of the trough, until it reaches the end thereof, when it rises to the surface, 
bringing with it the paste which was below, and travels back again along 

















the surface to the opposite end of the trough again. Suitable spur gearing 
and a fly-wheel are employed for imparting and se anges | the motion of 
the machine. When out of use, the trough may be covered over bya 
board, when it will serve as an excellent kitchen table, whilst the under 
part of the machine forms a species of safe or larder. 


2571. J. C. BorsNgav, Chatellerault, France, “ Improved horse-mill or gear.” — 
Dated 16th November, 1858. P r 

In this mill or gear the power of the horse or other animal is applied to 
cause the rotation of a driving-wheel or drum fitted at the end of a shaft 
round the wheel work of the machine. The wheel being fixed on the shaft 
causes the rotation thereof, as also that of a vertical bevel wheel, which in 
turn gears into and drives a horizoutal bevelled pinion formed or fitted on 
the crown of a large mitre wheel, the teeth of which are inverted and drive 
a vertical pinion on the shaft, from which the power is to be taken or 
applied. By proportioning the various wheels in the train to the speed required, 
any desired number of revolutions can be communicated to this latter shaft. 
In some cases the main driving-wheel may be toothed, and made to run in a 
circular neck. In order to ensure the grip of the driving wheel, the end of 
the beam which carries the driving-wheel shaft may be weighted, and a fly- 
wheel will, in some cases, be advantageous on the driving-wheel shaft. 


2574. S. Taytor, Temple, ‘‘ Fountain pens.”—Dated 16th November, 1858. 

Each pen here consists of a tube to contain the ink. This tube is at all 
times closed at the upper end. The lower end of the tube, when supplied 
with ink, and in use, is closed by the introduction of a flexible elastic plug, 
by preference of vulcanisedindia-rubber. The pen or writing points or nibs 
is or are introduced between the elastic plug and the interior of the tube, in 
such manner that when the writing points or nibs are pressed on in the act 
of writing, the plug will yield, and ink will be allowed to flow to the writing 
points or nibs.— Not proceeded with. 


2582. C. F. Vasserot, Strand, ‘A waterproof coating.” —A communication. 
— Dated 17th November, 1858. : 
This coating is obtained by dissolving in a water bath a certain quantity 
of gutta-percha with some essence of turpentine. After a complete dissolu- 
tion a sixth of its weight of resin anda fifth of wax areadded, The mixture 
should remain upon the fire while the application is made. It is applied by 
means of a brush.—Not proceeded with. 


2585. D. W. Haypon, Col: treet, Arlington-square, “* Apparatus for 
heating water.” —Dated 17th November, 1858. a 
The inventor has a boiler or reservoir of iron or other suitable material 
large enough to contain the greater part of the liquid to be heated, com- 
municating by two pipes of suitable material with a fire-grate or furnace of 
iron or other aa material, having a hollow casing, and properly fitted 
with fire-bars, chimney, and door or hopper. He has in the furnace a 
helical coil of tubing of copper or other suitable material, and the ends of 
such tubing open into the hollow case at points immediately opposite, or 
nearly so, to the two pipes above-mentioned. On the outside of the hollow 
casing which surrounds the fire-grate are two taps or stop-cocks opening 
respectively into the top and bottom of the said hollow case, or nearly so. 
When water or other liquid to be heated is introduced into the boiler or 
reservoir the stop-cock at the bottom is closed, and the stop-cock at the top 
is opened, and the liquid which is poured into the boiler or reservoir passes 
down the lower of such two pipes into the hollow casing and coil, and the 
air contained in such casing escapes by the upper stop-cock, which is open, 
When the two pipes, the hollow case, and the coil are filled with the liquid, 
which will be known by its escaping by the open stop-cock, the other is 
closed. The heat from the fire in the furnace is transmitted through the 
coil to the liquid contained therein, and also to the liquid in the hollow case 
which surrounds the fire-grate. The heated liquid in the hollow case and 
coil, being lighter than the colder liquid in the reservoir descends 1 4 
the lower pipe, and intermixes with or displaces the heated liquid in the 
hollow ease and coil, and a circulation of the liquid through the coil and 
hollow case is thus induced or kept up until the whole of the liquid in the 
reservoir, coil, and case has attained the boiling point, or other desired 
temperature. The heating of liquids by this inventiun is effected rapidly, 
and with little expenditure of fuel. The lower stop-cock serves for empty- 
ing the coil and hollow case, when necessary. The invention is also appli- 
cable to the heating of food for cattle and other purposes, where large 
quantities of heated water or other liquid are required ; and it is also appli- 
cable to the heating of water for baths and hot-houses, and for washing and 
cleansing articles of dress and other materials, the circulating motion of the 
water very much facilitating the cleansing or washing of such articles and 
materials. The hollow case may be used without the coil, and the coil may 
be used with a furnace with a solid casing or shell ; but the combination 
described is preferred. The invention may necessarily be varied in its 
details without departing from the nature thereof.—Not proceeded with. 


2586. E. Weusu, Clerkenawell, ‘‘ Manufacture of tobacco, and in apparatus 
therefor.” —Dated 17th November, 1858. , 

This invention consists of steaming spun tobacco previous to subjecting it 
to pressure, and of the apparatus employed for that purpose. The spun 
tobacco having been cut into suitable lengths is placed in layers on stecl 
plates, and these steel plates are introduced into a chest or chamber, the 
sides, or some of the sides, of which are hollow, and this chest or chamber 
is supported on the ram of a hydraulic press, the top of the chest or 
chamber being made adjustable, so as to permit of the action of the press. 
Steam of a low pressure is admitted into the sides of the chest or chamber 
for about six hours, when the tobacco will be thoroughly permeated by the 
heat conducted to it by the steel plates from the steam-heated chest or 
chamber, and will get soft and plastic from the exudation and absorption of 
the pieces of the vegetable. The hydraulic press power is then applied for 
about twenty-four hours, and the to! is fit for sale. The effect of this 
application of steam heat is to expel the air from the tobacco, to expand 
and soften the fibres, and to loosen the gummy properties, and thus to put 
it into a better state for pressing than when prepared by cold pressing, 
while the tobacco looks better and neater. There is also a great saving of 
time with economy in the use of the apparatus. The tobacco may be 
steamed in apparatus apart from the press. 


2588. M. Scorr, Hyde Park-gardens, ‘‘ Breakwaters, d:c.’—Dated 17th No- 
vember, 1858, 

This invention is applicable in cases where the work is to be constructed 
in comparatively shallow water. In constructing such a breakwater, rows 
of piles, either parallel or otherwise, the one to the other, are driven or 
fixed in such manner that those farthest seaward terminate at or below 
low-water mark, and the piles to the landward of these rise and move above 
low-water mark, till the longest piles rise considerably above high-water 
mark. These piles are connected by diagonal timbers, and on the tops of 
the piles an inclined platform is constructed, such inclined platform being 
formed by transverse planking, the several planks having spaces left be- 
tween them, so that the water of a wave may freely flow through the 
spaces between the planks. The upper ends of the piles are connected by 
timbers placed on opposite sides of the piles and bolted through, and the 
transverse planks forming the inclosed slethecen are laid on these timbers, 
and are fixed by other planks laid on them at intervals, and notched to 
receive their angles, and these upper planks are secured by bolts or fasten- 
ings, passing through them to blocks placed underneath the timbers, which 
connect together the heads of the piles, The seaward edge of each plank of 
the inclined platform is narrower than the back edge, which admits of the 
water flowing easily up the inclined surface, and intercepts it more fully on 
its return, and such structure allows the flow of the water freely under and 
also through the inclined surface. 


2595. W. CLarK, Chancery lane, ‘* Improving tanned hides.”"—A communica- 
tion. —Dated 1ith November, 1858. 

The patentee claims, Firstly, the method of improving hides by subject- 
ing them alternately to the action of gelatinous liquor and tanning liquid, 
so as to leave in the pores of the hide a tannate of gelatine, which increases 
its weight, and gives it greater solidity, and tends to improve and perfect it. 
Secondly, improving hides by causing gelatinous and tanning liquids to 
alternately filter through the hide at a certain pressure due to the column 
of liquid. Thirdly, improving hides by causing the gelatinous and tanning 
— to filter alternately through the hide at a certain pressure due to the 
column of liquid, and in combination with a vacuum produced on the other 
side of the hide. Fourthly, improving hides by causing the gelatinous and 
tanning liquids to fliter through the hide by means of a vacuum obtained on 
the other side of the hide by means of a depending column of fluid, aud the 
use of the apparatus for effecting the same. Fifthly, and lastly, the use of 
the apparatus for the improvement of hides as described by means of pres- 
sure alone, or by a vacuum and pressure combined. 


2605. J. Oakes, Birmingham, “‘ Manufacture of spurs.”—Dated 18th November, 
1858. 
This invention consists in manufacturing military and other spurs by the 
process of striking or stamping them into form in suitable dies, instead of 
forging them into shape as hitherto. 


2613. G. Hower and J. Norton, Shefield, “‘ Method of boiling water or worts 
Jor breweries, distilleries, d-c., by steam, or jor heating rooms, &c.”—Dated 
19th November, 1858. 

The patentees use a steam boiler of any kind or description, or fix their 
apparatus to any ordinary boiler which may be in use, by attaching an 
outlet pipe or pipes to the same with taps and valves, which pipe or pipes 
conduct the water or steam with a coil pipe, which may be made of any 
metal, and which coil pipe is introduced into a boiling pan or vat, thereby 
causing the liquid in the pan or vat to boil quickly. The pipe is then 
carried from the pan or vat into the boiler, thereby returning any condensed 
or waste steam. 


2620. E. A. Pontirex, London, “‘ External surface condensers.”— Dated 19th 
November, 1858. 
This invention refers to those icula¥ cond in which condensati 
is effected by the conversion of liquid into vapour on the external surface of 
pipes through which the vapour to be condensed is made to pass. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 
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Wages, and Workmen—Pia Inon Trabe: The “ Blowing-out” Movement: In- 
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SocteTy—Senious ACCIDENT—THREATENED CONFLAGRATION FROM Spon- 
TANEOUS COMBUSTION—SINGULAR RaiLway AcciDeENT—RaliLway Bneax- 
DOWN IN A TUNNEL—PUNISHING A COLLIERY ENGINEER—THE CoaLport 
“ RUNNER” AGAIN, 


THE week's history of the iron trade of South Staffordshire is not 
less cheering than that which we had to chronicle of the correspond- 
ing period preceding our last report. The orders for malleable iron 
of the best description continue to be received from the other side of 
the Atlantic and from home consumers. The demand is principally for 
sheets of all descriptions (best make), whilst boiler plates are in fair 
request, as are also bars and hoops of the same quality. The 
makers of inferior descriptions, however, find that they are unable 
to compete with the Welsh and Scotch houses ; and from a yet more 
— opposition nearer home, and before referred to in these 
etters—the North Staffordshire makers. The accounts which come 
from the United States with the orders are such as to inspire every 
contidence in regard to the future. Prices continue without altera- 
tion, and they are likely to remain so. The nearer the Preliminary 
Meeting (to be held, as intimated last week, on Thursday next) 
approaches, the more we become persuaded that masters, at that 
meeting, will recommend the Quarterly Meetings to continue to 
declare, in the coming three months, the same prices as have been 
quoted in the past and previous quarter, namely, £7 10s. for bars. 
No reduction can be determined upon with safety without there 
being a reduction of men’s wages. Men are not now so plentiful as 
to admit of that proceeding at a part of the year of all others the 
most unfavourable to such a change. We are now in the middle of 
a hay harvest, and by the time the notices would be up in the event 
of a reduction being declared, the tirst sickle will not be far from the 
ripened corn-field. The working classes of this district are now 
better off, as a whole, than they have for a long time been. The 
wages are remunerative; and although, alas, there is much room for 
manly grief on account of the besotted character of a large number 
of the workpeople in the Black Country, yet a goodly and fair pro- 
portion are becoming “ wiser in their day,” and are not spending in 
drunken revels all the money that should clothe and feed their 
families, and help to keep them in the advanced years of their life 
from being an incubus upon their more industrious and more thrifty 
neighbours. For many years past so much personal comfort and 
real independence have not been seen amongst the class of whom we 
now write, in the Whitsuntide holiday, as was perceived during last 
week. Hundreds of men, women, and children of that class thronged 
the special trains that left South Staffordshire for purer air, and the 
more gratifying scenery of the sea-side or the cathedral city. Not 
only did they find money for a sojourn from home, in many cases, of 
the greater part of the week, but they clothed themselves for 
the occasion in habiliments which bore unmistakable evidence 
of being then assumed for the first time. The sight of the 
masses of weil-dressed and orderly working people of both sexes 
that were abroad in the streets and at the railway stations of 
Birmingham, Wolverhampton, and the other leading towns of the 
West Midlands and South Staffordshire in particular during last 
week was of the most gratifying description to all who are in 
terested in the happiness and progress of the eminently wealth- 
procuring classes of our land. 

Some slight check to this state of prosperity is feared in the 
necessity that exists for the reduction in the make of the pig-iron of 
South Staffordshire, which continues to be largely in excess of the 
demand. At the same time, notwithstanding that it has been 
stated in a printed circular, with a ridiculous show of professed ex- 
clusive information, but with the real ignorance and inaccuracy 
customary in such instances, that 18 furnaces are to be blown out 
forthwith and by arrangement, yet the reduction has not at present 
been commenced. 

A meeting of the creditors to the estate of Messrs. T. and C. 
Highway, ironmasters of Walsall, was held there on Wednesday 
afternoon, Mr. Charles Shaw, chairman of the Birmingham Bank- 
ing Company, presiding. The meeting was tolerably well attended. 
The balance sheet showed liabilities amounting to somewhat over 
£50,000, the unsecured portion of that sum being £30,000. The 
assets applicable to this latter sum were shown to be very small, 
sufficient only to produce three shillings and sixpence in the pound. 
The largest creditors were the banking firm whose interests were 
represented by the chairman. Mr. Isaac Highway, an elder brother, 
had also advanced a considerable sum to the concern upon security. 
The Hatherton furnaces and collieries in connection (the former now 
tenanted by Messrs. G. B. Thorneycroft and Co., of Wolverhampton, 
the senior partner in which concern, Mr. John Hartley, the mayor 
of that borough, was present to watch the interests of himse!f and 

artners), seemed to be likely to revert to their real owner, Mr. 
ryar, banker, of Wolverhampton, as the terms of the purchase 
had not been completed. Several instalments, it appeared, had been 
paid, but there yet remained some £15,000 due. Lhe terms of the 
purchase forfeited the previous instalments, and as Mr. Fryar held 
the mortgage, gave him authority to retake the furnaces, if the 
creditors should not pay up the instalments due, and take the 
furnaces into their own hands with a view to the realising of more 
for the creditors generally. This latter alternative the meeting did 
not seem at all disposed to accept. On behalf of the insolvents, 
the following offer was made to the meeting—to pay the three 
shillings and sixpence in two instalments of four and eight 
months, the whole to be thus paid in one year, and both instal- 
ments to be guaranteed by Mr. Isaac Highway before named. 
The proposition was amply discussed by those who remained to 
the close of the meeting, for several left so soon as it was known 
what was the proposal. By some creditors there was a disposition 
to accept the offer; whilst others again rejected it, at least one 
solicitor peremptorily refusing on behalf of his clients. The meeting 
broke up without any decision being come to As the insolvents 
have taken no steps under the Private Arrangement Clauses, it is 
expected that the concern will ultimately find its way into the 
Bankruptcy Court. 

The present position of the French iron trade is thus depicted by 
the Paris correspondent of the Zimes, dating on Sunday last :—“ A 
letter from St. Dizier informs us that the iron trade is in a most 
unhealthy condition. The price of most articles is under first cost, 
and, notwithstanding the great depreciation in the value of cast iron, 
which would indicate a favourable opportunity for purchasing, there 
is scarcely any business transacted. Speculators will not engage in 
any operation, and consumers purchase only what they strictly 
require from day to day. Many ironmasters are forced to reduce 
the wages of their operatives, from which measure they had abstained 
as long as possible through motives of humanity. This depreciation 
of property is attributed to the war, which has paralysed all specu- 
lation. Peace is ardently desired.” 

Upon the coal trade there is nothing new to report, except that 
large quantities continue to be received from other districts. The 
men are steadily at work in the pits, the usual working days; but 
are displaying increased desire to see the bill for short hours for col- 
liers brought into and passed through Parliament. : 

The trade of Birmingham has been thus faithfully described :— 
The state of trade in the town is rather discouraging. Since we 
wrote last week few orders have come in, and at some of the largest 
manufactories they are becoming very short of orders; many of the 
workpeople have not been making more than four days this week; 
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the out-workers are worse off in that respect, and we have reason to 
fear the number of unemployed is increasing. Whitsun week, always 
a partial holiday, has been in too many instances a compulsory one 
this year; and for the next three weeks little improvement can be 
expected. With very few exceptions the order-books are closely 
worked up, and so near the end of the quarter the factors will give 
out no more orders than they can help. The electro-platers are 
rather busier than they have been; and in the best class of jewellery 
there is perhaps more than the average amount of trade doing; in 
relation to other branches there is nothing new to report. The 
military gun trade is, we need scarcely say, brisk. In the extended 
contract (we presume it may be so designated) with the War-ottice, 
Birmingham has obtained its share, though in one description of 
weapons Belgium has, we are informed, a slight advantage. In 
reference to the * extended contract,” and to the manner in which it 
has been distributed, some accounts have been given in the London 
papers, which are more or less erroneous. There has been, as we 
think, needless secresy in this matter; and we are unable, in conse- 
quence, to give precise details. We are informed, however, that the 
contract, all but detinitely settled, is for an aggregate of 240,000 
stand of arms (in round numbers), of which 140,000 are sword 
bavonets, and 9,000 bayonets of the ordinary description. The 
present contract will be run out in the month of December, and the 
jirst delivery under the new one takes place in January—it is to be 
completed in sixty-eight weeks. The building trade is reported in- 
active for the season; two or three of those engaged in the timber 
trade are reported to be in diiiculties, the consequence of giving 
eredit to the small builders, who are themselves unable to meet their 
engagements. Very much of the business in this line is conducted on 
a bad system, and some of the wholesale timber merchants, who are 














really the sutierers, have expressed their determination to suppress 


it. The metal market is still characterised by great want of 
animation. 

The annual sale of Banca tia by the Dutch Trading Company is 
announced for the 7th proximo, at Amsterdam, and is to consist of 
126,414 slabs, with liberty to and 20,000 slabs, provided they arrive 
in time. The lots will be in 500 slabs each. Prompt on the 7th 
September. ‘The company declare that no further quantity of Banca 








tin will be brought forward for sale in Holland until the Ist of 


June, 1860; that no Government sale of tin will be held in that 
period, and that the shipments to China, on Government account, 
shall not excee! 20,000 slabs. They reserve to themselves the 
power of selling 12,000 slabs of Billiton tin in Java, and 6,000 slabs 
in Holland. According to the circular of Messrs. Dadelzsen and 
North there were soll at the Dutch sale in 1848, 84,913 slabs; in 
1819, 2 7+ in 1850, 117,766; in 1851, 111,181; in 1852, 156,702; 
in 18 3 Is54, 157,864: in 1s i344 in 1856, 
167,382; in 1857, 190,559; and ia 1858, 190,842 slabs. The lowest 
price realised was in 1848, 40 florins ; the highest was in 1857, 
821 florins, this rise having been gradual; last year the price was 
681th florins. The average of the last hye years has been about 
73 florins, equal to £126 lus. per ewt. delivered here. | The panic 
amongst the Dutch holders of Banca tin has entirely subsided since 
last month, and prices have reverted to their previous quotations. 
With reference to the approaching sale, it may be mentioned that 
taking the outside quantity of Banca tin to be offered at 146,214 
slabs, and the probable old stock at 10,000 slabs, there is a supply 
for the next twelve months of 156,214 slabs, equal to 4,849 tons, 
against 215,837 slabs, or 6,615 tons last year; and 204,72 slabs, or 
6,255 tons in 1857, whilst the delivery of Banea during 1858-59 has 
amounted to 198,912 slabs, or 6,15" tons; and 157-58, 168,014 slabs, 
or 5,200 tons. The supplies of Billiton tin are expected to be the 
same as last year, but it is anticipated that there will be an increase 
of fully 1,000 tons in the supply from the Straits. The supply of 
foreign tin for next year is estimated at 8,700 tons, this being ex- 
elusive of the present stock in London, said to be 590 tons; and that 
in France, Germany, and America, 475 tons. The consumptien of 
Banca and Straits tin last year is estimated at 8,900 tons, so that 
assuming the estimate of the stecks to be correct there will be a 
deficiency as compared with the last year’s consumption of 700 tons ; 
and as there is little ground forthe expectation that there will be any 
increase in the production of English tin over that of last year, it is 
not improbable that higher prices may rule. But for the war the 
price of tin would have been higher than it now is; but with the 
quantity of Straits now afloat for consumers to fall back upon 
higher prices cannot be looked for at present. 

A return has just been made, on the motion of Mr. Davey, of all 
exports and imports of copper, copper ore, and regulus. tin and tia ore, 
lead and lead ore, and spelier, during the year ended December 31st, 
1858. The imports of copper comprised 75,041 tons of ore, 18,458 (ons 
of regulus, 3.919 tons of unwrought copper, 952 tons of old copper 
and yellow metal, 2.495 tons of part wrought copper, 158 tons of 
copper plates and coin, and 53 tons 8 ewt. of copper manufactures 
and engraved plates. ‘The exports of British copper amounted to 
24,787 tons 17 ewt., consisting of 6,719} tons of unwrought metal, 
264 tons of coin, 15,1654 tons of sheet, nails, &e. (including yellow 
metal), 352 tons of wire, and 2,603 tons of wrought copper of other 
kinds. The exports of foreign copper comprised 1,380; tons of ore, 
491 tons of regulus, 1,339 tons of unwrought metal, o tons of old 
metal, 9819 tons part wrought, 100 tons of plates and coin, and 
43 tons of copper manufactures and engraved plates. One-fourth of 
the British copper was exported to India, and the greater part of 
the remainder to various parts of Europe, chietly France, Belgium, 
Holland, the Hanse Towns, Italy, and ‘Turkey. France took more 
than half the unwrought copper, and thg principal consumption of 
sheets, nails, wire, and coin was in India; but of other kinds of 
wrought copper the chief importers were Turkey and Egypt. The 
total quantity of tin imported was 2,9509 tons, of which more than 
two-thirds came from Holland, and of tin ore and regulus 628 tons, 
chiefly from Australia and Peru. The tin exports comprised 
2,327 tons of British and 293 tons of foreign, and 4} tons of foreign 
ore and regulus. ‘The zinc imports consisted of 25,725 tons of zine, 
2,012 tons of lapis calaminaris (carbonate of zinc), and 533 tons of 
oxide of zinc. Prussia, the Hanse Towns, and Belgium were the 
chief sources of supply. The exports comprised 3,985 tons of 
British and 5, $ tons of foreign zinc, and 18 tons of foreign oxide. 
Two-thirds of the zine exported was sent to India. Of lead ore 
2,316 tons were imported, and of pig and sheet lead 14,139 tons, the 
greater part from Spain; also 89 tons of white lead. The exports 
comprised 352 tons of lead ore, 17,645 tons of pig and rolled lead, 
1,919 tons of shot, and 490} tons of litharge, 2,292) tons of red lead, 
2,684 tons of white lead, all British; and 203 tons of foreign lead, 
in pigs and sheets, and 18} tons of foreign white lead. The principal 
exporiation of pig and rolled lead was to the United States, Australia, 
and China, but of shot the chief consumption was in India, Australia, 
Canada, and Prazil. 

From the railway trafic returns in the half-year ending with last 
Christmas, just presented to both Houses of Parliament, we learn 
that on the Birmingham and Shrewsbury section of the Great 
Western line 754,140 passengers, 135 tons of chargeable passengers’ 
luggage, 38,334 parcels, 2UL carriages, 735 horses, 1,282 dogs, 


77,902 tons of general merchandise, 74,027 tons of coal, 85,125 tons 




















































of other minerals, and 60,467 heads of live stock, were carried; the | 


total receipts amounting to £49,407. On the London and North- 


Western, including the Birmingham, Wolverhampton, and Stour | 


Valley line, the tratlie comprised 5,141.446 passengers, 4,088 car- | 


riages, 11,197 horses, 9,790 dogs, 1,510,084 tons of general mer- 
chandise, 1,429,716 tons of minerals, and 965,393 heads of live stock ; 
total receipts, £1,721,485. There is no return of passengers’ luggage, 
or of parcels, from this company. On the North Statfordshire line 
the total receipts amounted to £127,249, arising from 681,476 pas- 
Sengers, 50 tons of passengers’ luggage subject to charge, 288 
carriages, 912 horses, 2,551 dogs, 291,508 tons of general merchandise, 
129,261 tons of coal, 60,026 tons of other minerals, and 71,604 heads 
of live stock. e tratlic over the Oxford, Worcester, and Wolver- 
hampton line comprised 704,170 passengers, 95 tons of passengers’ 
luggage, 86,145 parcels, 697 carriages, 1,570 horses, 2,261 dogs, 
174,299 tons of general merchandise, 116,490 tons of coal, 76,099 tons 
of iron ore, 25,464 tons of salt, 12,293 tons of bricks, and 23,426 
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heads of live stock, the total receipts from which amounted to 
£111,674. On the South Staffordshire line, leased to Mr. M‘Lean, 
the receipts were £52,401, the traffic consisting of 627,946 passengers, 
20 tons of passengers’ luggage, 43,500 parcels, 107 carriages, 391 
horses, 613 dogs, 82,037 tons of general merchandise, 117,672 tons of 
coal, 21,260 tons of iron ore, 42,876 tons of pig iron, &c., 56,256 tons 
of coke, 1°,193 tons of lime, and 3,728 heads of live stock. The 
mineral tratlic on all the lines increased in the half-year referred to 
from 23,773,758 tons in 1857, to 25,002,118 tons in the corresponding 
period of 1858; and general merchandise from 12,440,616 tons to 
13,092,735 tons in the same period. The total receipts were 
£12,825,826 in the last half-year of 1858, against £12,712,700 in 
1857, the number of miles open having increased from 9,323 to 
1,542 miles compared with 8,945 to 9,094 miles in the corresponding 
period of 1857. 

The sub-committee of the proposed Railway Benevolent Society, 
appointed at the last meeting held in Birmingham, have drawn up 
the following rules and regulations, which were submitted for ap 
proval at the general meeting held yesterday (Thursday):—That 
the society shall be called the “General Railway Benet Society,” 
and that the objects shall be to afford superannuation allowance, 
assistance during si‘kness and disablement, assurance at death, and 
annuities to widows and orphans. The society is to be open to 
managers, station-ageuts. clerks, carriers’ agents and men; 
with the view of providing for servants on lines where there is no 
beneiit: society—porters, pointsmen, policemen, ards, engine- 
drivers, firemen, mechanics, permanent-way men, and railway and 
carrying servants generally. Each candidate, previous to admittance, 
is to be examined by a surgeon, in order to ascertain whether his con- 
stitution is such as to justify an inerease of the ordinary premium on 
account of extraordinary risk. The society is to have patrons, 
patronesses, a president, vice-presidents, life and annual subscribers, 
trustees, treasurers, auditors, physicians, sclicitor, surgeons, a 
general secretary and district secretaries. The government of the 
society is to be invested in a general board of management, to cou- 
sist of members chosen yearly by the district committee by ballot. 
Upon the written request of fifteen railway servants they may be 
empowered provisionally to form a district, appoint their own 
officers, and send a delegate to the board of management, the num 
ber of districts in each line to be regulated by the length of such 
lice, There are to be half-yearly meetings at central points, and 
the head-quarters at present are to be at Birmingham. Upon the 
assembly of the district members or board of management, it is to be 
arranged that an experienced actuary shall be engaged to calculate 
the tables of premiums. Grants from companies and donations 
generally are to be applied as the donors desire. When a member 
has once been admitted, he is to be allowed to continue in the 
society whether a railway servant or not, as long as he pays the 
premiums. A member of six months’ standing, unable, from loss of 
employment or otherwise, to continue his subscriptions, is to be 
allowed time, on condition that he pays interest for the accommoda- 
tion. The concemplated benetits to be aflorded in sickness or dis- 
ing from ds. to 4 s., and 
superannuation allowance to about the same extent. Assurances at 
death, in all cases except suicide, from £5 to £500, and annuities to 
widows and orphans ranging from 4s. to 40s. per week. 

On Thursday last a serious accident oceurred to Thomas Carol, a 
man employed at the Swan Garden Ironworks, in Wolverhampton. 
ra lifting-jack, to which was attached 
a fly-wheel, many tons in weight, when Carol's companion loosed 
the windlass, and Carol became overpowered, the handle revolving 
with great rapidity. It first struck his cap, out of which it took 
three pieces, and then caught his thigh, hurting him so severely that 
it was found necessary to amputate the limb. 

A conflagration of some extent was nearly happening at the 
Shrubbery Works of the same tirm (Messrs. G. b. Thorneycroft 
and Co.), on Monday night last. The firm has lately adapted a por- 
tion of a range of shopping and stabling to the purposes of a store- 
room, in which are kept the oil, wick, cotton waste, and articles less 
combustible, but which are in frequent demand throughout the works 
both by night and day. Either the waste had got into too close proxi- 
mity to the oil, or else some “ waste” that bad been partially used was 
placed together with oil upon it. But certain it is that spontaneous 
combustion commenced, and would soon have so far spread as to 
have rendered it next to impossible to save any of the range of 
building with which the store-room was connected. Not only were 
there many tons of oil in the store-room, but near to it was a grease 
shed, and over it a pattern or carpenter's shop of spacious dimen- 
sions, well stored with timber patterns. Fortunately, however, one 
of the mill-men who had come into cooler air from amongst the 
red-hot iron that he was assisting to shape, by passing it through 
the massive rolls, perceived in the darkness of the night that there 
was fire in the store-room. The alarm was quickly spread, an 
entrance speedily gained, and a serious ealamity averted. As it 
happened, not much damage was done by the tames. But, however, 
for the discovery of the impending disaster being made at the time 
that it was, a conflagration of magnitude would now have been 
raging. ‘The position and appearance of the waste when the store- 
room was first entered, left no room for doubt respecting the origin 
of the fire. 

An accident, which might have been attended with serious con- 
sequences to life and property, occurred on Sunday evening last at 
the round-house, where the engines and tenders are kept belonging 
to the North Statlordshire Railway Company. | The accident 
happened in this wise:—About half-past seven the engine and 
tender No. 56 were brought to the round-house to be put up for the 
night, and the fire was drawn. As soon as the engine-driver and 
stuker had left the engine, two boys belonging to the establishment, 
named Venables and Newton, got on the engine and turned on the 
steam full pressure; the consequence was that the engine at once 
started off, the boys jumped off, and fortunately escaped injury ; but 
the engine took the * metals” of the turntable obliquely, aud as soon 
as the weight of the engine and tender came on the boards they gave 
way, and engine and tender heeled over to the left side, breaking 
through and falling into the cavity underneath the turntable. At 
that hour nearly all the engines of the company were in the round- 
house, and none of them could be got out until the engine and 
tender were got up and the turntable repaired, and this would have 
becn an immense inconvenience, as s0 many excursion-trains were 
tu start on Monday morning. Mr. Angus and his staff were on the 
spot immediately after the accident, and set to work in good earnest. 
Everything proceeded favourably, and by the most strenuous 
exertions the engine and tender were removed, and the turntable 
repaired to an extent that enabled the engines to pass slowly across 
by the time they were required for their trains the following 
morning. 

Last week an accident, happily unattended with any serious con- 
sequences, occurred to the 7.40 train from Macclestield to Stoke. 
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The train picked up a large number of holiday makers at Congleton, | 
and proceeded on its way without misadventure unil it had gone 250 | 
| or 300 yards into the Harecastle Tunnel, when the engine and 


tender, followed by several carriages, ran off the rails, and brought 
the train to a sudden standstill. ‘The passengers in the forward 
carriages, together with the driver and stoker, were considerably 
shaken, but fortunately no one was injured. The rails were torn up 
for some distance, and the engine ploughed up the ground beneath it 
to the depth of two fect. Immediate steps were taken to relieve the 
passengers from their dark and dismal durance, and after waiting 
with commendable patience for a considerable time, several large 
torches were procured, and they walked through the tunnel, a 
distance of upwards of a mile, to the Tunstall end, where a train 
dispatched from Stoke was waiting to convey them thither, Both 
lines of rails were obstructed by the accident, but the company’s 
servants lost no time in clearing them. Had the train acquired the 
momentum which two or three minutes longer would Lave given it, 
a fearful sacrifice of life would in all probability have been the 
result. 

An engine tender at a colliery near Willenhall, named John 
Meredith, was on Monday last ordered to be imprisoned for two 
months on the complaint of Mr. James Williams, his employer, 
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who had summoned him for a neglect of his work in drawing skips 
over the pulley. 

Alout two months ago we had to record a startling “ runner” or 
escape of a loaded boat at the Coalport Incline of the Shropshire 
Canal. Another runner on the same line of rails occurred on 
Wednesday. The iron chain gave way in one of the links while the 
boat was descending the incline, shortly after it had commenced its 
descent, and before the chain was free from its coil round the drum. 
The boat, loaded with 5 tons of iron pigs, together with the frame 
or cradle in which it descends the incline, might altogether weigh 
Stons. The increasing velocity of the descending boat was indeed 
fearful when it reached the lower canal. Two empty boats were 
most unceremoniously dashed aside by the furious encounter, and 
suffered much injury. Still onward went the loaded boat, and on 
reaching the opposite bank of the canal it sent upa column of water 
something resembling a flight of sky-rockets. It swept clear over 
the broad bank of the canal, and descended into the Severn, 
some twenty yards below, scattering with irresistible force the pigs, 
which tlew in diverging lines from the end of the boat. 





The boat 
itself was reduced to a complete wreck, and one of the ends was to 
be seen some fifty yards down the stream, As the water in the 
river is very low, to reach the passage boat a line of planks, resting 
upon trestles, extend more than half-way across the stream ; 
attached to these is a hand-rail. If a broadside from a first-rate 
had been directed against the boat the destruction could not have 
been more complete. The track of the ferry-boat across the river is 
iu the direction of the incline, and consequently the danger to pas- 
sengers on such occasions as we have described is very great. 
Fortunately, the ferry-boat was at this time on the Broseley side of 
the river, and we are happy to add that no person was ‘injured. 
Some alteration is certainly necessary. 
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Ix the north we find that Messrs. C. Mitchell and Co., of Walker, 

have sent out on a trial trip an iron river steamer, intended, with 

the other flotilla being built by the firm, for the East Indian Railway 

Company. The new vessel left the Tyne almost simultaneously 

with the war steamer Gorgon, ordered to Spithead, but she soon left 

the latter astern, A handsome iron steamer has also been sent out 
to the West Indies, during the last few days, by Messrs. Palmer and 

Co.; and another iron vessel, the J. L. Hall, of nearly 700 tons 

burthen, has been launched at South Shields, and will be employed 

in the Indian trade, Considerable activity prevails in the iron ship- 
building establishments of the neighbourhood. 

The splendid locomotive engine and railway carriages manufac 
tured for his Highness the Pacha of Egypt, by Messrs. R. Stephen- 
son and Co., and Messrs, J. and H. Burnup, of Neweastle-on-Tyne, 
rrived at their destination, and are stated to have given much 
tion to the Egyptian authorities.-—Advices have been received 
this week announcing the completion of the railway bridge across the 
Nile at Katir Azzeyva, which has been nearly two years in hand. The 
iron-work for this bridge has been executed by Messrs, K. Stephenson 
and Co., and the strueture, which forms an essential and important 
link in the railway communication recently established in Egypt, 
was opened by the viceroy in person. 

On Tuesday and Wednesday, the 6th and 7th of September, a 
joint meeting is to be held at Stamford of the members of the 
Architectural Societies of Northamptonshire, Lincolnshire, Leices- 
tershire, Oxfordshire, and Bedfordshire. The neighbourhood is rich 
in objects of ecclesiological and archwological interest, which will 
no doubt receive due attention. 

Ata meeting of the Wisbeach Town Council, called a day or two 
since, to receive a report from a committee appointed to consider the 
present state of the local railway communication, the mayor stated 
that he and the town clerk had met the chairman of the sterr 
Counties directors, together with Messrs. Moseley, Robertson, and 
Sinclair. They had a long conversation about the accommodation 
for passengers, and obtained a promise from Mr. Love that greater 
facilities should be atiorded to travellers between Wisbeach and 
London and Wisbeach and Peterborough, as early as possible’ They 
had also gone over the ground of a proposed tram-line from the 
station to the harbour, and a promise was given that if the corpora- 
tion of Wisbeach would facilitate the efforts of the directors as 
much as possible no time should be lost in the construction of such a 
line. 

At the last weekly meeting of the Mersey Dock Board, the pro- 
ceedings of the Works Committee included a recommendation to 
accept the tenders of Messrs. Haigh and Co. to erect’ a dwelling- 
house for the master of the Canning Dock for £545, to be completed 
by the Ist of November next: Mr. Charles Callis to supply 2,000 
yards of half-inch straight link chain, and George Forrester to 
supply four 13-ft. turn-tables for Birkenhead. Plans having been 
submitted of the graving docks proposed to be constructed in con- 
nection with the great tioat at Birkenhead, the committee recom- 
mended that the engineer be authorised to make entrances for the 
graving docks, according to the plans, and whilst the great float was 
dry, at a cost of about £25,000. Mr. Brocklebank, in moving the 
confirmation of the proceedings, said the ground upon which the 
committee asked that amount was, that if the work were not done 
whilst the water was out of the tloat, it would be an exceedingly 
difficult matter to do it afterwards, and would likewise cost probably 
an additional sum of £10,000, The total cost of the graving docks 
would, in all probability, be about £200,000, The length of the 
graving docks there would be 2,150 ft., whilst in Liverpool the total 
length of the graving docks was 7,200ft. Mr. Hartley, the engineer, 
stated that the width of the entrances would be 180 ft. and 25v ft. 
The centre of the three docks which it was proposed to construct 
was being prepared specially with the object of applying the 
hydraulic lifts. The proceedi.gs were contirmed. The committee 
for the management of the docks and quays reported in favour 
of the erection of dwellings fc2 the dockgate-men and _pier-masters 
within the boundary of the dock estate, and in proximity to the 
several docks. The estimated cost of the whole of the houses which 
it was proposed to erect would be £30,000, but in the first instance 
they only recommended the erection of thirty-two dwellings, at a 
cost of about £3,700, Mr. Tobin hoped the committee would at least 
hesitate before they placed something like 1,300 persons within the 
walls of their docks ; he was afraid that whilst goods were lying on 
the dock quays many dishonest persons would gain admission under 
the pretence that they were going to the dock cottages, and great 
injury might be the result. On the motion of Mr. Bold, who thought 
the adoption of the recommendation would lead to the encourage 
ment of smuggling, the further consideration of the subject was 
deferred for three weeks. 

With reference to other Liverpool matters, it appears that Mr. W. 
C. Miller, shipbuilder, Toxteth Dock, has just received an order 
from Government to construct two dispatch gun-vessels of upwards 
of 450 tons burthen. ‘Their dimensions are as follows :—Length 
between perpendiculars, 145 ft.; length of keel for tonnage, 127 ft. 
10 in.; extreme breadth, 25 ft. 4in.; breadth for tonnage, 25 ft. ; 
breadth moulded, 24 ft. 6 in.; depth in hold, 13 ft.; tonnage per 
builder's measurement, 425 ft.—Mr. C. P. Melly states that the forty 
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public 
together with the few which he has sent to other towns, have not | 
cost him more than £500, —At a recent meeting of the Water Com- 

mittee of the Town Council, Mr. Jetfery stated that tl 
had examined the old reservoir in Everton Valley, and were of | 

opinion that it would be most desirable to convert it intoa swimming | 
bath. It was a circular reservoir, 9) ft. 
make the largest swimming bath in the kin, iam 








would sug- 


He 


gest that it be handed over to the Baths Committee for the purpose | 
The suggestion was | 


of being ——— into a swimming bath. 
agreed to. Mr. lery next drew attention to a res olution which, on 
his motion, was “adopted in December last, to the eflect, that a 
return be prepared by the engineer of the number of manufacturers 
supplied with water by meter, and the number supplied by rental, 
and said he wished to know w a ther there was any impediment in 





the way of supplying all manufacturers by meter, which mode of 
supplying would, he thought, increase the revenue by £2,000 or 
€3,0. 0 a-year. Mr. Duncan (engineer) said it would cause great 





| 
confusion in the treasurer's oflice if the meters were supplied at 
once, but he should be quite prepared to suppl) all the manufacturers | « 
with meters at the end of the year. 
to the kind of meter to be sup jplied, and 
pointed to make inquiry, and to report as to which, in their opinion, 
was the best description of meter for the purpose. 

A correspondent of the Liverpoo! Albion puts forth a suggestion for | 
the new Chancellor of the Assuming that, so far from re- 
duetion of taxation being of revenue must be 
obtained, the writer observes :— 
to legalise all brokers’ bought and sold notes, and impose a duty of | 
sixpence per ton on the export of coals and iron to foreign ¢ ountries, 
leaving the exports to our colonies free of duty 2 From both these 
sources a large revenue would be obtained, without being felt by the 
producers or consumers. The exports of coal to the Baltic, France, 
and the Mediterranean are increasing in a prodigious ratio, and will 
continue in the ratio of the increase of steam power. No minister 
will long be able to maintain an income-tax derived from the pre- 
carious earnings of trade.” 

A new description of inlaid mosaic tile, patented by 
Dorset, has been on view in Liverpool. It is said to be 
by extreme hardness, and also to possess the attrac tion of cheapness, 

A recent official return supplies an interesting insight into the 
details of Lancashire railway traflic. It appears that in the half- | 
year ending December 31, 1858, the receipts on the Birkenhead, 





Exchequer 
possible, an increase 
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Lancashire, and Cheshire Junction line amounted to £63,209, 
arising from 465,998 passengers, 57,836 parcels, 107 carriages, 706 
horses, 1,52 . dogs, 80,603 ee of gener: A merchandise, 115,028 tons 
of coals, ANZ tons of other minerals , and 31,718 heads of live 
stock. rh v¢ trafic on the East Lancashire line comprised 1,176,683 | 
passengers, 112,731 parcels, 128 carriages, 54 horses, 73 dogs, 
226,917 tons of general merchandise, 102,021 tons of coal, 94,021 
of other minerals, and 65,579 heads of live stock; and the 
recvipts from these various sources of traitic amounted to 
£174,683. On the Lancashire and Yorkshire line, including the | 
Liverpool, Crosby, and Southport, Manchester and Southport, and 





‘io North Union and the Sheifield, 


| 
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Blackbura -_— and portions of t 
























Rotherham, & lines, the tratlic comprised 6,159,639 passengers, 
100,608 nate ‘ls, O20 carr 5, 2106 “ ROLL dogs, 1eololl 
tons of general merchandise, 692,747 tons of coul, 206,121 tons of 
other minerals, and ZS8O,617 heacs of live stock; total rec ‘ipts, 
£644,558. The receipts on the London and North- Western line, 
including lines a connection with and worked by the company, 
amount 37 The tratie which produced this la 
revenue , passengers, 58,361 parcels, 4,560 car- | 
riages, i 1,640,260 tons of general mer- | 
chandise, 1,630,287 "ininerals, and 1,147,290 heads of live 
stock. On the St line (exclusive of canal traflic) there 
were carried S00 19L passeng 16,408 pareels, 8 carriages, 25 
horses, 59 do 144,950 tons of general merchandise, 410,395 tons 
of coal, and 1,006 heads of live stock. 

Parliamentary papers and blue-books are sometimes sneered at ; 
hut, after all, they contain a great amount of solid information not 
to be otherwise obtained. An instance of this appears in a return 


and lead trade. It appears that 29,639 
que into Liverpool during the year 
besides 4,583 tons of regulus, 858 tons of 
old metal (including yellow metal 
12 tons of copper plates and 
1 ewt. of copper manufactures and engraved plates. The 
British copper from this port comprised 2,110 tons 
unwrought, 8) tons of coin, 4408; tons of sheets and nails (in- 
cluding yellow metal), 44 tons of wire, and 2,149 tons of wrought 
copper of other descriptions, making a total of 8,681 tons, or about | 
a third of the total exportation. There were exported, also, of 
foreign copper, G19 tons of ore, 49) tons of regulus, 109 tons of 
unwrought copper, 406) tons part wrought, and 1} ton of copper 
manufactures {engraved plates. The lead imports into Live rpool 
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comprised 502 tons in pigs and sheets, 824 tons of ore, and 4 tons of 
white lead; and there were exported thenee 351 tons of ore, 7 
tons of pig and rolled lead, 68 tons of shot, 51) tons of litha j 


196 tons of red lead, and 3303 tons of white lead. There was also | 
an export: ition of &) tons of white lead from Runeorn. 

The Comte Maricourt, French consul in Newcastle-on-Tyne, | 
has, in pursuance of instructions issued from the French Ministry of | 
Marine, caused the following circular to be issued to the steam-coal 
collieries of the district supplying coals for the use of the French 


al 


steam navy -viz., West Tlardey (Main), Buddlc’s West Hartley, 
Carr’s Hartley, Davison’s West Hartley, Bebside West Hartley, 
Ravensworth’s West Hartley, Bower's West Hartley, and Hoyland 
Hull ; —“ Neweastle, 14 “June, 1859. — Sir, I am directed by 
the Minister of Inmiperial Marine that, desiring to obtain the 
best possible guarantee for the quality and proper screening 
of the coals furnished to his department, his Excellency has 








decided that, for the future, a preference will be given to those 
collieries of which the produce contains the least quantity of 
small, and that the names of the mines of which the coals 
give rise to complaints, either on the subject of quality or 
the proportion of small, will be struck off the list of the French 
Marine. | trust that you will have the goodness to give the 
necessary directions in this respect, that the produce of your 





imines may continue to be 
of the Imperial Marine.’ 

The Yorkshire Union of Mechanics’ Institutes have held their 
annual congress during the last few days, Mr. Edward Baines, M.P., 
Che position of the union will be best exhibited by the 
g ably collated statistics, which are brought down to the 
last year:— 


favourably received by the Administration 


presidin 
followit 


’ 
close of 











Number of institutes in the union .. ..) .. é 130 
ad menbae aban mbers estimated at... 2.0 6. 6k ee 24,400 
Reports received from institutes ee 11y 
Number of members reported in 117 ‘instit tute :~ Males 
” ”» ” o Females 
au 99 790 
Annual income of 99 institutes’ .. ae ae ae ee CU” 
Number of volumes in the l bea jes of LlZinstitutes.. .. .. 128,019 
Number of issues of books in Q0qnstitutes .. 6... 6. ee 206,460 
Number of issues to ¢ wh memb a 16 
Number of bouks added durin Phe year | to 05 institutes.. .. 7,163 
(Being an increase of 6°5 per cent.) 
Number of periodica!s taken in 1'7 institutes :— 
| a ee | 
Monthly oo ‘se 4s eo 
Quarterly a a ae } 
— O75 | 
Ne Wwapapers ‘ oe se 0c ef 892 | 
Number of lec ‘tures deli vered at 107 institute a ae ae 675 
Of which 168 were paid and 512 gratuitous, and they have | 
been classified as follow: 
Seientifie .. ..  «o 175 
RAWTOIG «2 se ce oc 408 
Musical .. .. 36 
—675 | 
In 83 institutes, containing 18,513 members, the number of 
pupils belonging to classes is returned =... .. we ee oe 7,482 


sub-committee | 








Some discussion took place as | 
a sub-committee was ap- | 


*“ Why not impose a penny sté amp | 


| average day's work. 


| made to open. 


| separate washing : 


in connection with 
xamined in the York- 


held by the Society of Arts, 
Mechanics’ Institutes, the number of pupils 
shire Union having been small. 

The second dividend of 5s. in the pound, declared by the liquida- 
tors of the Northumberland and Durham District Bank, will absorb 


1 diameter, and would | £500,000. 


On Saturday, a blacksmith, named Mellor, residing at Hunslet, 
near Leeds, brought an action in the Waketield County Court, 





against Mr. A. M. Child, a contractor, to recover £50, as daraages 
sustained by the plaintiif, from injuries inflicted upon him through 
the negligence of two men alleged to be in Mr. Child's employment. 
It appeared that, in October last, Messrs. Thompson and Armstrong, 
of Normanton, contracted with the defendant to enlarge their smiths’ 
shop. ‘The brick-work, however , he sub-let to Messrs. Sedgwick and 
Firth. On the 25th of October, two of the bricklayers, while 
removing a large and heavy trestle, 












serious sly injured him. The point in dispute was whether Mr. Child 
| or the sub-contractors were the employers of the men by whose 
carelessness the accident occurred. The cases of Knight v. Fox, 


5 Exe. 21, and Overton v. Freeman, 21 Law Journal, C. P. 52, were 


quoted to show that a sub-contractor is liable. His Honour said 
these cases were identical with the present one; and the jury 


| returned a verdict for the defendant. 


An important meeting of the iron trade of the Middlesbrough 
district was held on Friday. Representatives of all the leading iron 
firms in the north of England were present. ‘The chairman ex- 
plained that the mecting had been called to consider a resolution 
Se assed by the Glasgow ironmasters. By that resolution it had been 





| agreed that a certain number of furnaces should be blown out, 
owing to the great accumwation of stocks; and the 


remainder of 





the trade in England and Wales were requested to co-operate. It 
was stated at the meeting that in this district there was less acecn- 
mulation of stock than in Scotland and some other localities. It 


appears that north of Engiand iron is in greater demand for im- 
mediate use, whilst the Scotch iron is disposed of chietly to meet a 
more speculative demand. Nevertheless, of late in all districts the 
supply has been in excess of the demand. The meeting resolved to 
support the Scotch masters, and co-operate with them in reducing 


| stocks, 


Several trials have taken place during the last few days of Woods’ 
combined reaping and mowing machine, ‘an invention, 
brought out under the auspices of Messrs. Richmond, Chandler, and 
Norton, of Liverpool and Manchester, who have been appointed 
agents for its sale. The machine acts on the principle usually 
adopted for similar purposes, a se ries of knives or cutters being kept 
in lateral motion by the agency of cog-wheels and levers. It is 
drawn by two horses abreast, and conducted by a driver seated 
behind It cuts what may be termed a swathe between 4 ft. and 
5 ft. in width, and will do an acre per hour, or ten acres in an 
The action is much more even than that of 





the common scythe. 
estimated that ‘the cost for ten acres, being a day’ s work by the 
machine, would be 2!'s., while, by the ordinary method, the same work 
would involve an outlay of about £2 10s. This is independent of 
the advantage gained in time, a matter of the highest importance 
when a change ‘of weather is antic ipated. 

Wisely appreciating the profound truth that scarcely anything 














can be successfully carried out in this country without a public 
dinner, Sir Morton Peto, as the head of the tirm of Messrs. Peto, 
Brassey, and Betts, last week entertained at Lowestoft a large party 
of gentlemen connected with the railways of the eastern district, 
from Mr. Love, chairman of the Eastern Counties, downwards. The 
speechifving was, of course, principally of a complimentary 
character—everybody toasting everybody else. Mr. Moseley, general 





r, Eastern Counties, expressed a hope that before the amalga- 

mation—which must take place in 1862—that which was the Eastern 
Counties Railway, the East Anglian, the Norfolk, and the East 
Suffolk, would be united, and form “The Great Eastern Railway.” 
The health of Mr. J. B. Owen, secretary of the Eastern Counties, 


MMAN ALE 


drinking fountains which he has erected in Liverpool, | The committee did not report very favourably of the success of the | ago by Mr 
| examinations 


upset it on the plaintiff, and | 


With regard to the saving of labour, it is | 


was subsequently proposed, and, in reply, Mr. Owen said, ** Here's | 


to you and yours, for the kindness done to us and ours; and if you 

and yours come to the gates of us and ours, us and ours will be as 
kind to you and yours as you and yours have been kind to us and 
ours." 

The next dividend of the Lincoln Gas Company is to be at the 
rate of 54 per cent. The works have been inspected, and have been 
found to be in a satisfactory condition, At the annual meeting of 
the Harwich Gas Company a day or two since, a dividend of 8 per 
cent. was declared. ‘The extension of the works during the coming 
year to Dovercourt is contemplated. 

The graving docks, Victoria (London) Docks, 
two years since, have been completed at an expenditure of 
The land £26,010, 

As regards building 
stone of a new Roman 
Crosshall-street, Liverpool. 
12) ft. long, 60 ft. wide, and 70 ft. high. 
a lantern spire, 120 ft. high. ‘The entrance 
building, without the 





commenced about 
£116,000, 
alone cost 


Catholic church has been laid in Great 
The church, when completed, will be 
It will be surmounted by 
will be in Standish- 
land, will be 


matters, it may be stated that the foundation | 


street. The entire cost of the 

£2,175.—The foundation stone ¢ a new Protestant church at Lowton 
Common has been laid by Mr. J. Legh, one of the new members ! 
for South Lancashire. — The Bar vr of Messrs. W. and C. Burnup 





has been accepted for the construction of a new Ie e-room for the 
| Neweastle-on-Tyne Literary and Philosophical Society ; the amount 
of the contract is £1,083. This is exclusive of tive iron girders for 
the support of the floor of the library, to be supplied by Messrs. 
Ilawks, Crawshay, and Co., at a cost of £165. The whole of this 
outlay will be generously borne by Sir W. G. Armstrong.—The 
Gallowgate baths and washhouses, Neweastle, have been formally 
opened to the public. The building is a handsome and durable 
structure. The bathe are divided into tirst and second classes. There 
is no plaster work in the bath rooms nor throughout the washhouses, 
the whole of the walls being lined with glazed porcelain bricks of a 
warm buff colour. The divisions between the baths in the tirst class 
are made of enamelled slate of a pale greentinge. The second-class 
bath partitions are plain slate, sn woth on both sides The whole of 
the baths are formed in one piece of Stourbridge fire-clay, coated on 
the inside with a layer of white porcelain. The baths are all well 
ventilated; a current of pure air, warmed in passing over the pipes 
and around the baths, passes continually ; and the skylights are also 
The washhouse is reached from the opposite side of 
the porch to the baths, and is a spacious apartment, with glazed 
brick wall, painted iron roof, rows of skylights, iron columns, orna- 
mental ventilating grates, and other accessories. ‘This apartment is 
about 40 ft. square, and is divided by slate partitions into forty-tive 
Each stall has two fixed tubs, a possing 

one tixed tub is for washing in, and the 

















Ss. 


a 
tub, and a scrubbing board; 








other, which is of iron, and has a lid to it, is for boiling 
in; these tubs are respectively fitted up with taps for supply- 
ing hot and cold water and steam. ‘There are two wringing 
machines in the washhouse; these machines expel the water 
out of the clothes by centrifugal force. The roof of the wash- 
house is of iron, in three spans, and on the ridge and furrow 
principle. The steam from the boiling tubs has been most suc- 


cessfully got rid of, by carrying sheet iron tubes from each tub 
direct to the outside. The dry ing room adjoins the washhouse, and 
communicates with it by open arches without doors. It contains a 
hot chamber heated to a temperature of about 200 deg., into 
which galvanised iron horses are run; one horse being appropriated 
to each washer. Communicating with the drying room is the 
laundry, which is fitted up with an iron stove, dampening box, fold- 
ing t tables, and two patent mangles. The stokery is placed at the 
extreme end of the building, and contains large clinta and iron 
tanks for hot and cold water. The contractors for the building 
department were Messrs. Scott and Reed, and for the engineering 
department Mr. Henry Watson. Mrs T. Oliver, of the firm of 
Messrs. Oliver and Lamb, prepared the plans and superintended 
their execution, in conjunction with Mr. Bryson, town surveyor. 


New Catholic schools, the tirst stone of which was laid some months 





Joseph Locke, M.P., have been completed at Barnsley, at a 
cost of £3,500. The schools form a handsome group of buildings ; 
Messrs. Weightman, Hadtield, and Goliie, of Sheffield, were archi- 
tecis.—The rew building of the Saddleworth Mechanics’ Institution 
was inaugurated on Friday evening. The building, which is in the 
Decorated Gothic style, is 81 ft. long, 45 ft. wide, _ 40 ft. high, 
and comprises library, 15 ft. square ; reading room, !5 ft. by 18 ft.; 

large class room, 4( ) ft. by 35 ft.; two sms all class rooms, 18 ft. by 
|} la ft. each; Warden's house and bed-rooms, two ante -rooms, and 
large lecture hall, - long by 40 ft. wide and 27 ft. high, capable 
of accommodating 1,000 people. Every room is heated with hot 
water and well lighted with gas. The amount e xpended upon the 
building, up to the present time, is about £1,600, of which sum 
£1,3u0 is already subscribed. 
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SCOTCIL PIG IRON REPORT. 











No. 1 Gartsherrie .. .. 51s. Od. f.0.b. 
a eee Pe 
$3 Du ~ os ae . 
M. Nos. Do. co co 435.3 am 
WARRANTS, 
3-5ths No. land) Cash prompt .. .. 47s. 9d. per ton, 
°-5ths ‘ Imo., open, .. .. 48s. Ud do. 
2-5ths 5, 3 .. fe mos., oi : co co 4488.30. do. 
G M.B oe > ws pa «. 43s. 6d. do. 
MANUFACTURED IRON. 
Bars, Govan .. .. oe «- £8 (s. less 3 per cent. 
» Common : £7 5s less 4 per cent. 
Plates and sheets .. .. £9 1Cs, per ton. 
Rails ee cc ce oo eo &7 5s, Od. per ton. 
Pipes “eo és “= we per ton, 
CaaS ce ce s0 op Gd, per ton. NETT CASH, 





GuLasGcow, 22nd June, 1859, 
The tone of our pigiron market during the week past has been very weak, 
caused principally by the apprehension that the Italian war may involve 
Germany and Russia. 
There is little disposition to buy for a rise, whilst, on the other hand, 
— for a fall conduct their operations very cautiously, and to a limited 
tent. So much depends upon the course of events in Italy, that no one 
can form an opinion upon the prospects of pig iron, and the consequence is 
that th: . is not much business doing. Makers are more desirous of supply- 
ing the legitimate demand than they have been lately . but, nevertheless, 
iron continues to be taken from store, to the extent of about 2,500 tons per 









um) 
week. 
The shipments last week were 10,237 tons against 11,083 tons same week 
last year. 


SuAW AND TiHomsoN, Metal Brokers, 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in Bond. — Extra 

























































sizes are charged for at the rates ag 1 by the trade, Brokerage 
is not charged for buying except on Foreign Tin, 
lis, 
2d. ct # 8. d, Dis. 
[RON, English Bar and Bolt:— IRON, Swedish, Indian} F p.ct 
in London prt 700 8 assortments 1 f POO 13 0 ua 
owe. Russian © ¢ » 
6100 ,, STEEL, Swedish Keg 
s 00 Ib Dit ne Rolled 
g9lwo ,, = 
11 00) , «=6SPEL TP i anil +e 
900 , To arrive : * 
8 00 ,, | GING, in sheets. pe 
9 00 | | COPPER, Tile, Zz 
Tough ¢ ee» 
sS She athing ° 
u + 
y _- 
8 Yellow Metal pened 
ail Rod, 9 Burra Burra prin 
1808, Rails, in Wales, cash » 5 Russian... ” 
»» 6 mouths » 600 , LEAD, British Pig és 
n Statforusbire +» 7 Oo « gpa : - 
Railway Chairs, in Wales» 4 50 ,, B. at Newcasile . . 
a inClyde» 4 50, Shooe eo 
Pig No. 1, in Clyde ’ 3 90 | TIN, English Bio k, nom i 
3-Sths No.) & 2th 280 } Bar a 
No. ” 
No. 1, le Bae - ” 
No. 1,in Tyne and Tee —_ ” 
Ditto, Forge ere . - ” 
Staffordshire Fo r 
Mine), at th 315 0, 
, Ls W., nom. 
t Pig (all 
e). at the Port. re = 
Acadian Pig, Cha Blice op 8150 ,, 
Scotch Pig, No. 1, int " , f ++ prtn 
sot alana pr 3200 ow) QULCKSILV pr Nottie 
RAILS: There are but few orders on the market ; prices are unaltered, 


Scorcu Pie [Ron has slightly declined in price. The business done during 
the past week has been at prices varying from 48s. 3d. to 47s. 6d. per ton, 
and the market now closes dull at 47s. sd. to 48s. for mixed Nos. warrants, 

cash, f.o.b. in Glasgow ; three months open, about Is. higher. Good ship- 
ping brands in moderate request. 
SPELTER inactive, at about £.9 to £19 5s. per ton on the spot. 
Correr: But few inquiries for this article. 
LEAD in good demand. 














Tin: English more inquired for since the late reduction. Banca is dull, 
and may be 1133. Straits is quoted at £130, 
Tix PLates: The demand for good braads is improving. 











MOATE and COU., Brokers, 
June 23, 1859. 65, Old Broad- street, "London. 
Al 
TIMBER. 
3859. 1858, 1859. 
& perload—4£ 8 £ .,4 8% £5. 
ince LE U0 ¥el. pine per reduced. 
Quebec, red pine... 3 v 0 Canada, ds st quality.17 019 0/.7 020 @ 
yellow pine 4% 15 znd do... 1010 J1 1¥|/1010 0 0 
ohn, N.is., ye 0 ) Archangel, yellow..14 0 15 0/35 0 0 0 
Quebec, oak, white. ) rT urg,yel. me ll 012 0 
0 i . ° 9 011 0 
lv J 90M 0 
Dantz i © 7 OY Gothenburg, yellow. ¢ 9 012 0 
6 21 31 white w oll oO 
o's 0 410 ° ll ou 
0 3! 315 wilov 0 
5 210 21 
6v0 8 O 0000 
5u7e 
0 6 0 vo @ 
oo 0 ¢ 10 110 
7000 
Dea 920 0 0 
"] wie is 0 2wo22 U0 
»o ear . . 
St.J 10 14 015 0 16) 0 165 0 
Tue Porrsmovtu Trarric.—At a meeting of the London and 


South-Western proprietors, held yesterday, the bill for leasing the 
Portsmouth Railway, and amalgamating with that company—a bill 
which passed the House of C ommons—was approved of by a large 
majority. The chairman stated that to the recent decision of the 
Lord Chancellor—a decision that had taken them by surprise, and 
must have surprised the Brighton Company — it would only remain 
in force until the Amalgamation Act received the royal assent. They 

would then have the necessary powers for conducting the Portsmouth 
trattic. 

Tue ArLantic Ferry.—Twenty-two steamships arrived at this 
port, Boston, and Quebec, during the month of May, from Europe. 
Twenty-two steamers in thirty-one days! Almost as many went 
the other way. It is only twenty-one years since the litt le Cork 
steamer Sirius made her appearance off the Battery, the tirst to 
cross the Atlantic. She was eighteen days in making the passage. 
Now it is accomplished in nine days. The arrival of the Sirius r. 
duced a sensation throughout the country. Now the arrival of 
twenty-two steamers in one month se arcely excites a remark.— New 
York “Herald. 

Corron Facrorres iN Great Brirarw.—Of the 2,046 cotton 
factories in England and Wales in 1856, no fewer than 1,480 were 
situated in Lancashire—Manchester being the metropolis of the 
trade. The remaining factories were principally situated in the 
West Riding of Yorkshire Cheshire, and Derbyshire. The cotton 
trade of Scotland is mostly restricted to the counties of Lanark and 
Renfrew, and that of Ireland(which is inconsiderable) to Antrim. 
But while the business has of late years been very greatly extended 
in England, it has been nearly stationary in Scotland, and has 
fallen off in Ireland. 
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FIG. 49. 


IN 


crank and gear. 


replaced. 


Fie. 50 shows a Pump 


country and abroad. 








Speedy access is permitted to the Valves by removal of a single plate. . x iit 


BENJAMIN FOWLER AND CO., 
MANUFACTURERS OF PUMPS A\D HYDRAULIC MACHINERY 


OF EVERY DESCRIPTION 


‘WROUGHT AND CAST IRON, COPPER OR BRASS, FOR HAND, 
HORSE, WATER, OR STEAM POWER. 


Benjamin Fowler and Co. beg to call attention to 
HOLMAN’S PATENT DOUBLE ACTION PUMPS. 


They combine important advantages and improvements, A continuous supply is obtained from one 
barrel, these Pumps delivering at both up and down stroke, 


The means of connecting to driving power are much simpler, and not half the cost of double and treble 


~ 


— 


There are few working parts; these are very simple, little liable to derangement, and easily repaired or 


The Pumps occupy little space. 


FOR IRRIGATION, BREWERS, DISTILLERS, TANNERS, TAR, SOAP, COLOUR, 
CHEMICAL, PAPER, AND OTHER MANUFACTURERS, 


These Pumps are expressly adapted, the Valves and other parts being arranged te suit various 


requirements. 


Fic. 49 shows a Double Action Pump ready for connecting driving gear. 


ted aot 





on tial Base Plate with driving gear and drum ready at once 


connect a Driving Strap from Engine Shaft. 


These Pumps are in use and greatly approved in many well known establishments throughout the 
—— 


Ample references and full seoamgngly may be had, and also of all other classes of Pump Work, on appli. 
cation at the WORKS, WdITS¢ 


RIARHSURSET, Pusse-s@RSS2, GITIdF 


Also TUDOR-STREET, BRIDGE-STREET, and GRAND JUNCTION WHARF, WHITEFRIARS 


(NOT BLACKFRIARS). 


FIG, 50 
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“SAMUEL WORSSAM AND CO.’s IMPROVED 
MOULDING MACHINE. 





amuel Worssam and Co. beg to call 


S the attention of the public to their NEW MACHINES for Dovetailing, 
Cask Making. and other important additions to Wood Cutting Machinery, 
comprisi: g among others, the Moulding machine represented above (which 
cuts all four sides at once, top and bottom moulding up to 11 in. in width, 
sash bars, &c. ; Grist’s patent cooperage machines well adapted for all 
large brewery establi shments: Whine’s patent dovetailing machine recently 
ordered by the authorities for Deptford dockyard; machines for railway car- 
riage building, timber frames, rack benches, roller and chain planing ma- 
chines, &c., of which a full dese! ription is given in the illustrated catalogues. 
Apply at the W orks, » B04, King’s-road, Cheleea, S.W. sia 73) 


TO IRON MASTERS, ENGINEERS, &c. 
GAUNTLETT’S PATENT PYROMETER. 


_ [he advant- 


ages of this HEAT GAUGE 
consists in its capability of in- 
dicating HIGH TEMPERA- 
TURES beyond the reach of 
the ordinary Mercury Thermo- 
meter As an appendage to 
the heating stoves of hot blast 
furnaces, it is invaluable, and is 
now in general use for this pur- 
pose. It is also adapted to show 
the temperature of the escaped 
products of the STeaAM BorLer 
Fives, and was used by Mr. 
Charles W. Williams for the 
Newcastle Coal Experiments, 
and under this head highly 
spoken of in THE ENGIN&ER of 
28th March, 1858, page 243. 


TESTIMONIALS. 
Ormesby Ironworks, Middlesbro’-on-Tees, 27th May, 1857. 
Sir,—We have great pleasure in bearing testimony to the effi iency of 
Gauntlett’s Patent Pyrometer, which we have now had in use for some 
months, and are persuaded that when its merits are fully known it will be 
considered an indispensable instrument to the uniform working of the hot 
blast furnace.—We are, yours truly, (Signed) COCHRANE and CO, 




















Tees Ironworks, Middlesbro’-on-Tees, 6th Mo., 19th, 1857. 
We have now given the P- yromete ra considerable trial, and are so entirely 
satisfied with its action, that we have concluded to apply it to all our heat- 
ing stoves. Please send seven more as early as convenient, as we are con- 
vineed that the first cost of them will soon be saved by the regularity of heat 
which we could not secure with certainty before, for want of such an indi- 
cator.—We are, &c., (Signed) GILKES, WILSON, LEATHAM, and CO. 





Dudley Port Furnaces, Tipton, September 14th, 1857. 
Mr. W. H. Gauntlett. 

Sir,—We received the Pyrometer on Saturday last. and fixed it the same 
day im one of our stoves. We shall be glad if you wil! send us another on 
receipt of this.—Yours truly, (Signed) JOHN HOPKINS AND SON. 
London, 12th November, 1857. 

Sir,—My friend Mr. Charles Wye Williams has asked me to request you 
to send him a Pyrometer. He has had one on trial at Newcastle, and is 
much pleased with it.—Yours, truly, E.C. HEALEY. 

Govan Ironworks, Glasgow, 
Mr. W. H. Gauntiett. 18th November, 1857. 

Sir,—The Pyrometer we received from you seems to answer our purpose 
very ‘well. When a number are taken, do you make any reduction in the 
price? We expect to require nine altos wether. —Yours truly, 

(Signed) WILLIAM DIXON, 
Pro A. WYLIE. 

Sir,—I shall be obliged by your sending me another Pyrometer. I think 
this instrument is the means of saving a considerable quantity of fuel.— 

Yours respectfully, (Signed) CHARLES E DARBY, 

For the Brymbro Iron Co. 
Old Level Ironworks, Brierly-hill, Staffordshire, 
Mr. W. H. Gauntlett. January 22nd, 1858. 

Dear Sir,—We enclose a cheque for the Six Pyrometers, and have much 
Pleasure in stating that they answer perfectly, and are of very great 
service. They enable the workmen, who have care of the Hot Blast Stoves, 
to regulate the heat with much nicety, and at the same time enable us to 
detect any neglect on their part,—We are, yours respectfully, 

(4920) (Signed) HALL, "HOLCROFT, and PEARSON. 

Orders reeeived by W. H GAUNTLETT, South Park, Middlesbro’-on-Tees. 











TAYLOR'S 


| 
| 





; PATENT ‘DOUBLE CYLINDER. STEAM 
WINCH. 





ames Taylor and ~ ‘Engineers 
and BOILER MAKERS, Britannia Works, Birkenhead, Patentecs and 
Manufacturers of Stean Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, 
Patent Crushing Mill for Quartz and other Substances, Iron Buildings, 
&c., to whom all applications musté be made for License to Manufacture 
laylor's Patent Steam Winches and Cranes. (3023) 








RANSOMES and SIMS, “IPSWICH, 
AGRICULTURAL AND GENERAL ENGINEERS, 


AND 
TRONFOUNDERS. 
LONDON OFFICE, 31, ESSEX-STREET, STRAND, W.C. 
ENDLESS BAND SAWING 
MACHINE. 


G. & A. HARVEY, 


MANUFACTURERS 
or 
SELF-ACTING 
MACHINE TOOLS, 
ALBION 


GLASGOW. 


WORKS, 





(4562) 





RICHARD KITCHIN, 
ENGINEER AND IRONFOUNDER, 


SCOTLAND BANK IRON WORKS, WARRINGTON. 
MANUFACTURER IN PARTICULAR OF 


AND OTHER 
WEI GHING MAGHINELY, 


HIND’S PATENT 


Fixed or Portable WEIGHING MACHINES, for Platforms, Warehouses, &c. Mills 


Rail and Road WEIGH. BRIDGES, of all powers. 
Machines for LOCOMOTIVE ENGINE Wheel Regulating. 

Railway WEIGHING TURNTABLES, of all sizes 
Overhead Travelling HOIST WEIGHING CRABS, of all powers. 
And Manufacturer in general of the most approved 

Railway TURNTABLES, WATER CRANES, and TANKS, ail sizes, 
Steam or Hand Power HOISTING CRANES, of every kind, size, or power. | 
Single or Double CRAB WINCHES, in variety. 
And the latest im 
HIGH-PRESSURE STEAM ENGINES and WATER WHEELS. 
BONE and BARK MILLS. ( 
Combined WATER TUYERES for Smiths’ Hearths, &c. &c, 





ee 
-— —— 


Baths and Hot-Water Apparatus. 
J. TYLOR and SONS’ 
ILLUSTRATED CATALOGUE OF BATH WORK, &c. 
To be had on application. 
Estimates and Plans for Fixing given. 


J. TYLOR and SONS, mee 4 Warwick-lane, — 
London 


‘THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
PATENTEES 
AND 
MAKERS 
OF EVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY. 
All to bo seen in operation 
at the Works, Rochdale, 
Drawings sent on application. 











(4508 ) 


(4596) 





| BY THE INVENTOR. 
\HALEY’S LIFTING JACKS, 
JOSEPH HALEY, 


ALBION-STREET, GAYTHORN, 
MANCHESTER. 








TRAVERSING JACKS, TRIPOD JACKS, 
SHIP JACKS, & BOTTLE JACKS. 





Supe AnD Centre LatuEs, PLANING, 
Suapine, Borine, Dritiine, ScrEw- 
ING, WHEEL CUTTING, AND OTHER 
MAcHINES. 


! 
| f 
| 
} 
| 
! 


PATENT CROSS BORING AND SHAPING 
MACHINES, 
PAPER CUTTING MACHINES. 


RIVET MAKING MACHINES. 
(1410) 











| with five men cach. 


° ? a] 
| seers s and Vernon’s Patent Steam 
Travelling Cranes will be found invaluable at. the Goods Depots 

F; Railways, in the ERECTION of LARGE BUILDINGS, Viaducts, 
Bridges, &e., in Iron Foundries, Stone Masons’ Yards, Quarries, Saw 
Timber Yards, or in any ‘place where the hoisting, piling, and 
conveying of heavy weights is necessary. 

One will do more work with two men than two ordinary travelling cranes j 
Ordinary travelling cranes altered to the patent plan. } 

The following are some ot the parties who have used them viz —Exors, of 
the late Messrs. Samuel Ellis and Co., Lronf: Manchester; the 
Hull Dock Company ; Messrs. Joseph Whitworth and’ Co., Tool Makers, 
Manchester ; Messrs, Joseph Dowson and Co., Saw Miil Proprietors, 
| Lambeth ; John Jay, Esq., Contractor, London ; Messrs, Peto, Brassey, an 
Betts, Contractors, London, six; Messrs. John M‘Nicoll and Co., Saw 
Mill Proprietors, Liverpool, four. 

Applications for Licences and Estimates to Mr. JOHN — 
Engineer and Lron Shipbuilder, Brunswick Dock, Liverpool. 
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-J ohn Parkin (late Blake | 


and PARKIN), 

STEEL WORKS, HARVEST- LANE, SHEFFIELD. 
Manufacturer ‘of Circular Saws, machine turned, 
Mill Saws, Endless Band or Ribbon Saws, of tough | 
temper, without joints. Machine Plane, Grooving, 





NN ecole Givveninment, the cteet het bwin geal 





M ulding, and Mortising Irons, Saw Files, Railway | So 
pcan eet ee Ot Pry Sons. Riphfields Bilston. & Karl § Blackfriars London EE 3 
Mr. CHAS. oa 1, Stangate, aa pa |. a ale Ki: o3 a tad BSS aad (1867) 
To 


ZINC” R OOFLNG, INCLUDING ‘TIMBE R OR IR ON FRAMEWORK 
\fessr s. Knowles and Buxton, Ches- a8 ° — 
4 TFRFIELD, MANUFACTURERS of PATENT TUBULAR CHEAP AS SLATES OR GALVANIZED IRON, LIGHTER AND MORE DURABLE. 
TUYRERES. (3388) - , or N 
Certificates, and Models of various descriptions, may be secn, and estimates o tained on application to 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, WESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 
THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 
Many roofs covered with the zinc thirty years ago have never required repairs. (1392) 











sits WROUGET-IRON GIRDERS ROLLED WROUGHT-IRON FLITCHES 


























Hot Blast Furnace Tuyeres, with sockets, at 36s. each ; without sockets, | (“=p epeez >, Re z , Ine me , ceaumate 
at 35s. each, Delivered at Chesterfield Station. Terms, nett cash quarterly ty v i POR BRIDGES AND BUILDINGS, ; FOR TRUSSING BETWEEN TIMBER. 
9 ¥ q 4 MANUFACTURED AND GUARANTEED AS TO STRENGTH. = P 
IBBOTSON BROTHERS & CO } CAST-IRON GIRDERS FOR BRIDGES. eee ee eee Se ee ey 
x | | i 4 30LTS AXD NUTS. BOND Woops. c ee 
ARE NOW MAKING BY A PROCESS OF THEIR OWN ’ | A i Wrought-fron Doors, Boiler, and Generai Smiths’ BOLTS AND NUTS, BOND HOOPS, CHAINS, ETc. 
d } } RING gh ten 5. S N, ff a 5 Work. ] CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
STEEL WORKS, SHEFFIELD, cho Sha eee Sas eve Renan and IRON-WORK for WOOD WAGONS, &e. 
VERY SUPERIOR CAST-STEEL, SOFT IN CENTRE a 
net gg MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON. a: 
AULVV AVAL EVLA LUA SUCH ARRANGEMENTS ARE MADE FOR DESPATCIL AND PUNCTUALITY, THAT ORDERS CAN BE EXECUTED IN A FEW DAYS. 
WA yy i‘ ————————————_ ninemsn eae teaser —— 


JOSEPH WARDEN AND SONS, 
RAILWAY IRONWORKS, BIRMINGHAM. 






By the use of which all risk of Breakage in Hardening is avoided, and the 















Taps rendered far ‘tougher and more durable. iS (4849) LONDON OFFICE, 27, Grea: George-street, 
rT WESTMINSTER. 
’ IMPROVED LIFTING JACKS, Slanufacturers of Mercuant Bars, ANGLE AND T Tron, Bower PLATFS, 
HALRY'S PATENT IMPROVED RATCHET CORRUGATED AND GALVANISED Surrts, &c. 






LIFTING JACK, 





Also Screw Bolts and Nuts, Boiler Rivets, Hoisting Crabs, 
Screw Jacks, Chains, de, (281) 





MANUFACTURED BY 





W. and J. GALLOWAY, 


Patent River Works, 


MANCHESTER, 


*,* The attention of 
parties who employ 


LIFTING JACKS, 


| 
is respectfully requested | = a OTRAS TE AI LS ney - : aren 
to the superiority ofthose | 


annexed, over those ! = - al Y 
Uther we POWIS, JAMES, AND CO., 
ENGINEERS, PATENTEES, AND MANUFACTURERS 
Or 


FROESIS owen OC, | ALL KINDS OF MACHINERY FOR WORKING IN WOOD. 
(LATE COALBROOKDALE COMPANY'S PREMISES.) VICTORIA WORKS, B ACKFRIARS, LONDON. 


Patent Galvanised fron and Corru-. ENDLESS LAND SAWING MACHINES, NEW PATENT. 
Taidlined-Gelcocieed peaumabin gums, aonedioe, seni eee toe ore | NO MORE BREAKAGE OF SAWS. 


ing no timber, are exceedingly strong, and not liable to injury from violent 
winds, Exact Estimates furnished on application, 
CORRUGATED GALVANISED IRON ROOFING PLATES, very light 
and strong. Siz:sin fect 5 by 2, 6 by 2, 7 by 2. PRICE 53d. per super. ft. 
GALVANISED ROOFING TILES, exceedingly light, durable, and easily 
fixed. Size of Tile, 3 feet by 2 feet. Price 5d. per superficial foot, packed 
in cases, and are ve ry light for transport. 
€ :ORRU GATED IRON BUIL DINGS prepared with accuraicy and despatch 
and er. cted ; prepared to plan, ready for fixing, for exportaton. | 
GALV ANISE D GUTTERS, Water Pipes, Buckets, Rivets, and Screws, | 
Jolts, Nails, Wire, and Wire Work of all descriptions supplied. 
IMPROVED COPPER ROPE LIGHTNING CONDUCTORS, from 8d. to 
1s. per foot, necessary fittings, points, &c., supplied complete. 
FLAT and ROUND WIRE ROPES, WEIGH BRIDGES, WIRE 
FENCING for RAILWAYS, PARKS, &c. 
IMPROVED DRY HAIR FELT (for clothing Steam Pipes and Boilers 
supplied in long lengths 20 yards by 32 inches to 34 inches wide. (4949) 


SLUICE COCKS 











. ‘ ‘ 7% ° 
owis, James, and Co., beg to call the attention of all 
who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the "RAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 
ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 

A STOCK OF MACHINERY FOR WOCD ALWAYS kept READY, including their PATENT MACHINE 
for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE. 














Also CIRCULAR SAW BENCIIES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 


Letters and Applications for Machinery to be addressed to (5037) 


COUNTING.HOUSE, 26, WATLING-STREET, LONDON, E.C. 


COTTON’S PATENT SELF-ACTING 


COMPRESSED AIR AND VACUUM REGULATING FORGE HAMMER. 








Phis Invention relates to Im- 
PROVED MECHANICAL ARRANGEMENTS for actua- 
ting and regulating FORGE HAMMERS, which are well 
adapted for the general purposes of Jobbing Forges, Steel 
Tilters, Millwrights, Exgineers, Machine Makers, Ship 
Builders, Wagon Makers, Screw Bolt Manufacturers, Spring 
Makers, and Smiths, being constructed to be driven with 
engines, water wheels, or any other motive power, the shaft 
and cam to be driven by a strap or belt, ou the driving pulley, 


. 1 = 
Qluice Cocks.—The best and cheapest 
are BROWN and MAY’S patent ; they can be taken entire y to pieces 
without being removed from the pipe. Price, above 3 inches, 10s. per inch ; 
brass faced for water, 6d. per inch extra. 
Address BROWN and MAY North Wilts Foundry, Devizes. 
Wholesale Agents—S. and E, Ransome and Co., 31, Essex-street, Strand, 
London, W.C. (where a specimen may be seen), (4277 





‘a similar to any ordinary machin the hamme works 
SAWING AND PLANING MACHINERY. | ‘alle guide < te main tamn er cueteel, wed : 
PATENT SAFETY DERRICK, AND OTHER CRANES connected to a piston working in an air- t cylinder, a 
little longer than the lenzth of t! 





STEAM ENGINES AND GEARING. 
Messrs. Forrest and Barr, Engineers 
AND MILLWRIGHTS, Port Dundas, G “g respectfullyto | 


call the attention of Saw Mill Owners, Hous rs, Con- 
tractors, and others, to the various Improved Machines which they are 


® stroke of th ie hammer and 
thickness of the piston ; the win der is closed at both ends, 
the upper end with a lid or cover, and the lower end with a 
stuffing box for the piston red to work through, and the 
hammer is lifted by the cam C, and the force of the blow is 
regulated by meaus of c ed air in the upper, and a 
vacuum in the lower, part of th ider, Which is accomplished 











making. by means of the T: J 
~ . er - - - y re e Tap and Se ‘ Valves on the side of the 
; Vertical Saw Frames for Cutting age og ont} De aes Cireular Saw cylinder, and the se So te - eset nt, by simply moving the 
Tables, with or without feed motions ood, Planing id Tongueing handle A tothe right hand or left, ¢ an regulate the hammer to 


Machines; also Moulding, Morticing, and Tenoning Machines s, | ke. 

They would also specially y request the attention of Buil ders and others to 
their improved Patent Safety Derrick Cranes, for working either by hand 
or steam power, numbers of which are now in use, and which for security, 
simplicity, and efficiency, are considered by all that have used them as un- 


strike any weight of blows, or succession of blows, as may be re- 
quired ; by the above means a much heavier blow may be given 
with a lighter weight of hax on account of the combined 
action of the expansive forc the compressed air in the upper 
part of the cylinder, and by the rebounding of the piston the 











equalled. = Seiten sadiimeeal tn thee 
They likewise make every description of Forge, Foundry, and Erecting saanmer to greatly acsetenmted te is tall. 
Oranes, as also all other kinds of Hoisting Machinery for Warehouses, APPLICATIONS FOR ESTIMATES, OR FURTHER PARTICULARS, TO BE ADDRESSED TO (6157) 


Ships, or Building purposes, including Portable Steam Winches with Boilers 
or Ships’ Decks, or placed entire on carriage for ashore. “4 . ND 

All kinds of High Pressure Condensing and Comp 1 Steam Engines, 5 A M U E L C O T T O N, 
several of which they have generally on hand ready. - \ 

These being the leading articles which they are constantly manufacturing, . uaner Reamer peppered b a a Se 
and to the improvement of which their attention has been specially ALBION SPINDLE AND FLY WORKS, MILL-STREET, ANCOATS, MANCHESTER. 
directed, those requiring such Machines will find the above uneurpaseed, 2 ss rates “ er en : -E INVENTION 
whether as regards principle, material, or workmanship. (6130) THE PATENTEE IS PREPARED TO GRANT DISTRICT LICENCES FOR THE MANUFACTURE OF THE ABOVE INVE? N. 
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ZINC ROOFING, INCLUDING TIMBER OR IRON FRAMEWORK, 


CHEAP AS SLATES OR GALVANIZED IRON, LIGHTER AND MORE DURABLE. 
Certificates, and Models of various descriptions, may be seen, and estimates obtained on application to 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, WESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 
THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 
Many roofs covered with the zinc thirty years ago have never required repairs. (1392) 





(1867) 




















ROLLED WROUGHT-IRON FLITCHES 


FOR TRUSSING BETWEEN TIMBER. 
SPIKES, RIVETS, CUT NAILS, WROUGHT DITTO, SCREWS, 
BOLTS AND NUTS, BOND HOOPS, CHAINS, ETC. 





WROUGHT-IRON GIRDERS 
“I-35 FOR BRIDGES AND BUILDINGS, 

q q 

4 } 








MANUFACTURED AND GUARANTEED AS TO STRENGTH. 
§ CAST-IRON GIRDERS FOR BRIDGES. 











t Wrought-Iron Doors, Boiler, and General Smiths’ ' 
4 Work. = 


tM, BUILDERS’ CASTINGS OF EVERY DESCRIPTION. 
MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON. (ose) 


SUCH ARRANGEMENTS ARE MADE FOR DESPATCH AND PUNCTUALITY, THAT ORDERS CAN BE EXECUTED IN A FEW DAYS. 


JOSEPH WARDEN AND SONS, 
RAILWAY IRONWORKS, BIRMINGHAM. 
LONDON OFFICE, 27, Grcat George-street, 
WESTMINSTER. 

SManutacturers of Mencuant Bars, ANGLE AND T IRON, BOILER PLATES, 
CORRUGATED AND GALVANISED SHEETS, Kc. 

Also Screw Bolts and Nuts, Boiler Rivets, Hoisting Crabs, 

(8881) 


a] CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
: and IRON-WORK for WOOD WAGONS, &c. 






























Serew Jacks, Chains, de. 











CONTRACTOR'S LOCOMOTIVE. 


STEAM CRANE HOISTING ENGINE, PORTABLE ENGINE. STATIONARY ENGINE, 


M4 ? . . NN ry on : , 

(Shaplin s Improved Patent Portable Steam Engines and Boilers on the 

FORCED COMBUSTION PRINCIPLE, are economical in first cost, and in working expenses. They require no building nor chimney stalk, and 
occupy a very sinall space. Perfect combustion of the fuel and smoke is obtained, and complete control over the steaming powers of the Boiler, which 
may be fired with t heapest kinds of fuel, at much less than the usual expense. These Engines are strong, simple, and easily kept. They have already 
been applied toa variety of purposes for waich Engines of the ordinary construction are unsuited 

PRICES OF STATIONARY ENGINES, COMPLETE WITH BOILERS, AND FORCED COMBUSTION APPARATUS, STARTED IN GLASGOW, OR PACKED AND SHIPPED FREE 
ON BOARD IN THE CLYDE, 


ENGINE. 





No.1 .... 1 Horse Power ee ee oo £45 No, 5 5 Horse Power ee oo £1% 
at on | do, “a ee ina eo 65 eG con FT do. ee ee 147 
» 3 3 do, oe oe ee os 380 oe 9 do. 165 

4 do. 100 8 180 


ll do. 
extra. These economic Smoke Barning Boilers fitted to existing Stations ary Engines, 


SOLE AGENTS FOR ENGLAND, 
MESSRS. J. B. BROWN AND CO., 18, CANNON-STREET, CITY, LONDON, E.C. 


Engines mo inter d on "iron carriage and wheels, 12} per cent. 
with mountings complete, at half the above prices. 


(6031) 





POWIS, JAMES, AND CO., 
ENGINEERS, PATENTEES, AND MANUFACTURERS 


OF 
KINDS OF MACHINERY FOR WORKING IN WOOD. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 


EXDLESS BAND SAWING MACHINES, NEW PATENT. 
NO MORE BREAKAGE OF SAWS. 


ALL 


= . | ; 
owis, James, and Co., beg to call the attention of all 
SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 


ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 
A STOCK OF MACHINERY FOR WOOD ALWAYS kept READY, including their PATENT MACHINE 


for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 


in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE. 


who use 


Also CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 


Letters and Applications for Machinery to be addressed to 
COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 


(5087) 








John Parkin (late Blake 


and PARKIN), 
STEEL WORKS, HARVEST. LANE, SHEFFIELD. 
Manufacturer ‘of Circular Saws, machine turned, 
Mill Saws, Endless Band or Ribbon Saws, of tough 
a -. without Joints oh Plane, Grooving, 
oulding, an ortising Irons, Saw Fi 
Byringetbe ig Files, Railway 





Agent tor London— 
Mr. CHAS. BADGER, 1, Stangate, Westminster- 
‘road. _ (6089) 


JOH N G L A SGO W, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD-STREET, MANCHESTER, 
MANUFACTURER 
or 
LIFTING JACKS, 
PARALLEL VICES, 
CHAIN CABLE, 

CHAIN RIGGING, SHACKLES, 
HOOKS, THIMBLES, 
ANCHORS, 

AND 
ALL DESCRIPTIONS OF SHIP WORK. 

PATENT RIVET MACHINES, 
Slide and Centre 
Lathes, Drilling, Screwing, Shaping, 
Slotting, Punching, and 
Shearing Machines, Screw Bolts, 
Rivets, &c, &e, 
(4558) 








SOAMES AND EVANS’ 
PATENT DOUBLE CONE BOILER. 


1 ‘he advant- 
ayes of this BOTLER are 
DU RA BILITY and SAFETY, 
being made entirely without 
tubes, every part being cir- 
cular, having no surface ex- 
posed to the fire where there 
is & possibility of deposit accu- 
mulating, and having a great 
depth of water over the fire- 
box. ECONOMY of fuel ; the 
arrangement of the two cones 
gives a very large amount of 
effective heating surface. POR- 
TABILITY: requiring no fix- 
ing, and occupying but half 
the space of most boilers, 
standing on a tank, so that it 
may be put down in any place 
and set to work immediately, 
The above drawing shows 
Soames and fvan's patent 
boiler, with engines attached, 
forming together a most com- 
pact and economical arrange- 
ment of steam power. (6155) 


SOAMES AND EVANS, 


MORDEN |IRONWORKS, EAST GREENWICH. 








BURBIDGE AND HEALY’S 
SYLVESTER DOORS FOR STEAM BOILERS 
OF SUPERIOR AIR-TIGHUT CONSTRUCTION, FOR SAVING OF FURL, WEAR AND TEAR 
OF ROLLER AND FURNACE WORK, AND FOR SMOKE CONSUMING CONTRIVANCES, 













































































‘The merits of these Doors have been 


fully tested in more than three thousand several instances, The 
advantages are :— 

Ist. Great strength and durability, the doors being hung with metal 
rollers running on polished bars and inclined surfaces. 

2nd. Saving of fuel, by the perfect closing of the fire and ash-pit doors, at 
times when the machinery is at rest; air being excluded, no combustion 
can go on, 

Srd. The close fitting keeps up the heat of the boiler and flues at meal- 
times and at night without qunibadiien or waste of fuel; causing a saving 
of fuel to at least 10 per cent. 
4th. By the perfect means of adjustment, a more equable supply of 
steam is maintained, as no more air may be admitted than is necessary to 
keep up the required rate of combustion, 
6th. Saving of brickwork, furnace bars and boiler, by the equable rate 
of combustion, 
6th. Smoke consuming is effected hy the perfect closing of the fire-doors, 
as all the air for combustion may be taken alone through the ash-pit, with- 
out cooling down the fuel or gaseous products of combustion, which is 
invariably the case when air is admitted at the fuel-door, which cannot be 
avoided in badly constructed furnace doors. 
7th, The fire-doors are packed with fire-brick, or fire-stone, are always 
sufficiently cool for the stoker to handle, thereby preventing the injurious 
effects prod ing and sl ing-to with the fire-shovel, damaging 
the su rrounding iron and brickwork. 

They may be seen in use at the following places :—~ 
The Public Baths and Laundries, Grange-road, Bermondsey. 
The Public Baths and Laundries, Pimlico. 
The Public Baths, George-street, Hanover-square. 
Royal Gardens, Frogmore, 
Ro lens, Kew. 
Horticultural Gardens, Chiswick. 
Duke ot Devonshire’s, Chatsworth, 
And other places too numerous to mention, 


Price £15 lis. 
118, Dorset-street, Fleet-street, London, Aurust, 1856, 
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American Hot Pressed Nuts, Suit- 


able for Engi ‘ pbuild Agricultural Implement Makers, 
Builders, Machinists, &c.—made by Patent Machinery, which produces an 
uniformity of size unattainable by any other process, besides being much 
stronger than ordinarily made Nuts, in consequence of the Iron not being 
strained in the process of Punching. An assorted Stock of Hexagon and 
Square Nuts suitable for }-inch up to 1}-inch Bolts, always on hand, which 
aremade to Whitworth’s Universal Standard size ; also an assorted stock 
of Nuts, bolt and quarter thick punched for Whitworth; Taps up to the 
size for 1-inch bolts, may be had from the Maker, FRANCIS PRESTON, 
Ancoats Bridge Works, Ardwick, Manchester.—Established, 1816. (5025) _ 


PATENT HOT PRESSED NUTS. 
W Collier and Co. respectfully beg 
7 


to call the attention of ENGINEERS, MACHINISTS, and 
others, to their HOT-PRESSED Nuts made by Patent Machinery, by 
which there is a uniformity of size unattainable by any other means, and 
are much stronger than poe Mabon made nuts in consequence of the iron not 
being strained in process of punching, all the sides being perfectly parallel 
to one another, and the hole punched perfectly central whilst the Nut is 
under pressure in the Die Box, the Nut being made at a single stroke at 
the rate of 60 per minute, and may be varied to any required thickness, 

2, GREENGATE, SALFORD. (4329) 





“We “Te + 

\ r. William Naish, of Newport, 
Monmouthshire, Inspector of Rails, begs most respectfully to ac- 
quaint Merchants, Brokers, Engineers, and others connected with the 
British Iron Trade, that he still continues to Execute Orders of Inspection 
t i:roughout the various districts of South Wales and adjacent Ironworks: and 
confidently refers to the satisfaction which his supervision has given during 
the last thirteen years to exporters of rails to the United States and the 
Canadas, as well as to Continental Europe, as a proof of the fidelity, care- 
fulness, and promptitude of his inspections, Negotiator for Railway Iron, 
N.B.—Chairs, Spikes, and every other article connected for railway pur- 

poses, (4563) 


° ’ 
Pfarding s Patent for Improvements 
in FREEING IRON STONE and other METALLIC ORES from 
SHALE and other Extraneons Matter. 

In Harding's Patent Process, artificial heat and moisture are applied to 
the ore and its accompanying shale, in such a manner as effectually to cause 
aseparation in a few hours, which would take from six to twelve months 
by the old method. 

The method of effecting this object has been for some time in operation 
at Messrs. Harding and Co’s Iron Smelting Works, Beeston Manor, near 
Leeds. 

To those interested, an inspection of the apparatus at the works will at 
once show the very important advantages gained by the process. 

The advantages of this patented process may be thus briefly stated :— 

First—The saving of a very considerable amount of time between the win- 
ning of the ore and the smelting. 

Secondly —A very great saving in the cost of labour, &c., in preparing the 
ore for the furnace. 

Further particulars will be given on application to Mr. John Harding, the 
patentee, Beeston Manor Iron and Coal Works, Leeds. 3003 


SAWING AND PLANING MACHINERY. 
PATENT SAFETY DERRICK, AND OTHER CRANES 
STEAM ENGINES AND GEARING. 

soy HWarrac rik 7 ral 

essrs. Forrest and Barr, Engineers 

AND MILLWRIGHTS, Port Dundas, Glasgow, beg respectfully to 

call the attention of Saw Mill Owners, House and Ship Builders, Con- 

tractors, aud others, tu the various Improved Machines which they are 
making, 

Vertical Saw Frames for Cutting Balk Timber and Deals; Circular Saw 
Tables, with or without feed motions; Wood, Planing, and Tongueing 
Machines; also Moulding, Morticing, and Tenoning Machines, &c. 

They would also specially request the attention of Builders and others to 
their Improved Patent Safety Derrick Cranes, for working either by hand 
or steam power, numbers of which are now in use, and which for security, 
simplicity, and etliciency, are considered by all that have used them as un- 
equalled. 

They likewise make every description of Forge, Foundry, and Erecting 
Cranes, as also all other kinds of Hoisting Machinery for Warehouses, 
Ships, or Building purposes, including Portable Steam Winches with Boilers 
or Ships’ Decks, or placed entire on carriage for ashore, 

All kinds of High Pressure Condensing and Compound Steam Engines, 
several of which they have generally on hand ready. 

These being the leading articles which they are constantly manufacturing, 
and to the improvement of which their attention has been specially 
directed, those requiring such Machines will find the above unsurpassed, 
whether as regards principle, material, or workmanship. (6130) 
IMPROVED PATENT WATER BALLAST BAGS, STOWAGE 

BAGS, AND PUMPS, WITH PATENT INDIA RUBBER SPEAR 
BOX, AND PRESERVED TARPAULINGS AND HOSEs., 
~ > ra TS hd r al 
‘These Bags are Tight in all weathers, 
Light, Durable, Safe from Vermin, stand allclimates, and easily stowed 
away when notin use. STOWAGE BAGS to carry drinking water, or 
other suitable cargo, at additional cost, The PATENT PUMP necessary 
for sailing ships, with this ballast, pumping to water level instead of to 
deck, saves in light, about two-thirds, and in laden, ships one-third the 
working power; being applicable to all pumping purposes as well, having 
been generally approved, are recommended for all ships. May be had sepa- 
rately. The PATENT SPEAR BOX, a mere elastic India-Rubber Ring 
instead of Leather Bucket, can always be easily made to fit the chamber, 
preventing reboring and priming; can be had separately. 

PRICE OF BALLAST BAGS 45s. per ton of the water they will hold. 

PUMPS, 6 inch calibre of chamber, with lead communicating pipe run- 
ning up bilge to below light water line in sea, from £14 10s, to £15 10s. ; 
84 inch calibre of chamber, double the power of G inch. from £19 lds, 
to £21. These two sizes are the ones recommended, and een the larger 
may be worked by any common crew. 

PATENT INDIA-RUBBER SPEAR BOX, same price as common leather 
one, is applicable to any pump, however old or worn. 

For references and explanatory pamphlets apply to Mr. DONALDSON, 
Ballast Bag Works, Byker, Newcastle (4756) 


ohn Parkin (late Blake and Parkin), 
INVENTOR of CORE-ANNEALED CAST STEEL, and Manufacturer 


of all kinds of Steel Saws, Files, and Machine Knives, Railway Springs.— 
Steel Works, Harvest-lane, Sheffield. Incorporated Private Mark, 


“X-L-ENT.” 

___ TESTIMONIALS OF JOHN PARKIN'S 
CORE-ANNEALED CAST STEEL FOR SCREW TAPS, 
AND HARD-CENTRE STEEL FOR DIES, &c. &e. 

W. COLLIER and CO., Tool Makers, Salford, have much pleasure in bear- 
ing testimony to the quality and efficiency of John Parkin's Core An realed 
and Hard-Centred Steel, for taps and lathe centres, having tried it for nearly 
four years, and never having found it to fail. 

24th May, 1856. —— 

Locomotive and Marine Engine Works, 
South-street, Newcastle-on-Tyne, 25th April, 1856. 

Dear Sir,—In reply to your inquiry, we have the pleasure to inform you 

that we are perfectly satisfied with the quality of your Core-Annealed Steel. 
Signed Yours respectfully 


ROBERT STEPHENSON and CO. 





Mr, Parkin. 


North Eastern Railway, Locomotive and Carriage Department, 
Gateshead, April 19th, 1856. 
Dear Sir,—I am happy to inform you that your Core-Annealed Tap Steel 
that you supplied to this company has given every satisfaction. 
Signed 1 am, dear Sir, yours respectfully, 

Mr. John Parkin. -— k. FLETCHER, 
Atlas Works, Manchester, 17th May, 1856. 

We have used John Parkin’s Core-Annealed Steel for a length of time, 
especially for locomotive stay taps, and we have been perfectly satisfied with 
it, and consider it to be peculiarly adapted to supply a general necessity. 

Signed SHARP, STEWART, and CO. 
Vulcan Works, Bury, 19th May, 1856. 
Dear Sir,—We have given your Core-Annealed Steel a two years’ trial, and 
find it far superior to any other make for taps and burrs. 
Signed Yours respectfully, 
Mr. John Parkin. —— WALKER and HACKING. 
Caledonian Railway, Locomotive Department, Saint Rollox, 
Glasgow, 29th April, 185s. 

Dear Sir,—We have used your Core-Annealed Steel for all taps made here 
during the last twelve months, and for that purpose find it superior to any 
we have formerly used. Bigned Yours truly, 

Mr. Parkin. (6092) BENJAMIN CONNOR. 








Pian ofortes—The Compensating | 


PIANO may now be seen at the DEPOT, 33, Soho-square. By the 
application of this principle (that of an independent iron frame, by which 
wood is dispensed with), a heavier string can be used, the result of which is, 
that the FULL POWER OF A GRAND is obtained from a COTTAGE 
INSTRUMENT; at the same time the wires and the frame on which 
they are strung expand and contract with change of temperature 
equally and together, whilst the variation of pitch is entirely obviated, and 
less frequent tuning is required. In this instrument by a simple arrange- 
ment the check action is superseded, and all its complications avoided; 
fur FULNESS AND ROUNDNESS OF TONE, with extraordinary powers 
of modulation, these instruments are quite UNEQUALLED, at the same 
time the price is not higher than that of an ordinary piano. (1479) 


. , , . 

\ [ners 212° Holdfast and Fire- 

RESISTING SAFES, non-conducting, vapourising, compensating, 
double, treble, quadruple chambered, with all the improvements under their 
quadruple patents of 1840-51-54-55, including their gunpowder-proof, drill- 
proof, hard steel plate covered unpickable solid locks and solid lock-cases and 
doors, without which no safe is secure, have been publicly tested in every 
large town, and have protected their contents in hundreds of cases of de- 
structive fires and attempted robberies. The strongest, best, and cheapest 
safeguards against robbery and fire. Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c. Milners’ Phoenix (212°) Safe Works, Liver- 
pool, the most extensive and complete in the world, employing nearly 500 
men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, producing more safes than all the other safe-makers together, 
and just enlarged tu accommodate 1,000 workmen, always open for 
inspection. Circulars free by post. Milners’ Londun Depot, 474, Moorgate- 
street, City. (4945) 


ENDLESS BAND SAWING 
MACHINE. 


G. & A. HARVEY, 


MANUFACTURERS 





OF 
SELF-ACIING 
MACHINE TOOLS, 
ALBION WORKS, 


GLASGOW. 





(4562) 


TAYLOR’S PATENT DOUBLE CYLINDER STEAM 
WINCH. 





a RES AN 





ny ° ‘ 
James Taylor and Co., Engineers 
and BOILER MAKERS, Britannia Works, Birkenhead, Patentecs and | 
Manufacturers of Stean. Winches, Hoists, and Cranes, fixed of portable, | 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, | 
Patent Crushing Mill for Quartz and other Substances, Iron Buildings, | 
&e , to whom all applications must be made for Liceuse to Manufacture 
Taylor's Patent Steam Winches and Cranes. 302% | 


SAMUEL WORSSAM AND CO.’S IMPROVED 
MOULDING MACHINE. 








HAA 
Samuel Worssam and Co. beg to call 
the attention of the public to their NEW MACHINES for Dovetailing, 

Cask Making, and other important additions to Wood Cutting Machinery, | 
comprising among others, the Moulding machine represented above (which | 
cuts all four sides at once, top and bottem moulding up to 11 in. in width, | 
sash bars, &c.); Grist’s patent cooperage machines well adapted for all 
large brewery establishments; Whine’s patent dovetailing machine recently 
ordered by the authorities for Deptford dockyard; machines for railway car- 
riage building, timber frames, rack benches, roller and chain planing ma- | 
chines, &c., of which a full description is given in the illustrated catalogues. 

Apply at the Works, 304, King’s-road, Chelsea,S. W. (7) 3 


PUMPS. 
FOWLER AND CoO, 
WHITEFRIARS STREET, FLEET STREET, LONDON. 


Messrs. Fowler and Co., | 


as sole Manufacturers, beg to call attention | 
to HOLMAN'S PATENT DOUBLE ACTION | 
PUMPS. They combine several important improve- 
ments, viz, :— 

A continuous supply is obtained from one barrel 
as the Pump delivers at both up and down stroke 
thus doubling the quantity raised by ordinary 
Pumps, 

_ The means of connexion to driving power are far 
simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 
— cost of the Pump itself is very considerably 
88, 

Speedy access is permitted to al] the valves simul- 
taneously, by the removal of a single plate. This 
— arrangement saves much expense and loss ot 

ime. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can be arranged to suit hot, cold, 
chemical, and every other liquor. They are made 
of all sizes, for supply upon the largest or smallest 


ie. 

Ample references can be given to Breweries, Tan- 
neries, Paper, Starch, Soap, Candle, Dye, and Che- 
mical Works, Public Institutions, Railw ay Stations 
Government Works, &c. i 

Experienced Workmen sent to any part of Town or Country to fix 
Pumping Apparatus. 

Millwrights’ and General Engineers’ Work: Warming, Boiling and 
Drying en - ne 8 ‘ 

. F. and Co. keep Portable Steam Engines and a | s' Si 
and Double PUMPS from 3 inch to 12 ieeh barrels, ON HIRE, for =_ 
porary purposes, for hand or steam: power, 








+ 
W ater Gauges.—Water Gauges.— 
Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 
Witcox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
can arise in working. Guaranteed to stand a pressure of 500 Ib, 
Extensively used on all the principal lines. 
N.B.—The only tubes for combustion tests. 
To be had only of E. MOORE, 55, Upper Marylebone-street, W. 
*,* Price Lists of Gauge Fittings, &c., on application. (4328) 


ry . 

A Hott & Thelwall, Hull 
+“ FORGE, Hull, are prepared to SUPPLY 
RIVET, Bar, Nut, and Angle Iron, Shaftings, 
Forgings, Uses, &c., made entirely from Scrap Iron, 
on reasonable terms and on the shortest notice. 
The superior quality of the Hull Forge Iron is 
well known, and the brand extensively made use 

HU LL FORGE.| of where quality is of importance.—Hull Forge, 


Nov. 8th, 1858. (4952) 














THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
PATENTEES 
AND 
MAKERS 
OF EVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY. 
All to be seen in operation 
D at the Works, Rochdale, 
Drawings sent on application. 
(4596) 








BY THE INVENTOR. 
HALEY’S LIFTING JACKS, 
-_ ro JOSEPH HALEY, 


ALBION-STREET, GAYTHORN, 
MANCHESTER. 









TRAVERSING JACKS, TRIPOD JACKS, 
SHIP JACKS, & BOTTLE JACKS. 





Supe anp Centre LatneEs, PLANING, 
Suarine, Borrnc, Dritiine, ScREw- 
ING, WHEEL CUTTING, AND OTHER 
MAcuines. 





PATENT CROSS BORING AND SHAPING 
MACHINES. 
PAPER CUTTING MACHINES. 
RIVET MAKING MACHINES. 
(1410) 





SLUICE COCKS. 








Sluice Cocks.—The best and cheapest 


/ are BROWN and MAY’S patent; they can be taken entirely to pieces 
without being removed from the pipe. Price, above 3 inches, 10s. per inch ; 
brass faced for water, 6d. per inch extra. 

Address BROWN and MAY North Wilts Foundry, Devizes. 

Wholesale Agents—S. and E. Ransome and Co., 31, Essex-street, Strand, 
London, W.C, (where a specimen may be seen). 4277) 


FRANCIS MORTON and CO, 
JAMES-STREET, LIVERPOOL. 
(LATE COALBROOKDALE COMPANY'S PREMISES.) 





Patent Galvanised Iron and Corru- 


GATEDIRON ROOFING, Curved Corrugated Self-supporting Roofs, 

Black and Galvanised, prepared to plan, complete, ready for fixing, requir- 
ing no timber, are exceedingly strong, and not liable to injury from violens 
winds. Exact Estimates furnished on application. 

CORRUGATED GALVANISED IRON ROOFING PLATES, very light 
and strong. Sizes in feet 5 by 2, 6 by 2, 7 by 2. PRICE 53d. per super. ft. 

GALVANISED ROOFING TILES, exceedingly light, durable, and easily 
fixed. Size of Tile, 3 feet by 2 feet. Price 5d. per superficial foot, packed 
in cases, and are very light for transport. 

CORRUGATED IRON BUILDINGS prepared with accuraicy and despatch 
and erected ; prepared to plan, ready for fixing, for exportaton. 

GALVANISED GUTTERS, Water Pipes, Buckets, Rivets, and Screws, 
Bolts, Nails, Wire, and Wire Work of all descriptions supplied. 

IMPROVED COPPER ROPE LIGHTNING CONDUCTORS, from 8d. to 
Is. per foot, necessary fittings, points, &c., supplied complete. . 

FLAT and ROUND WIRE ROPES, WEIGH BRIDGES, WIRE 
FENCING for RAILWAYS, PARKS, &c. : 

IMPROVED DRY HAIR FELT (for clothing Steam Pipes and Boilers 
supplied in long leng ths 20 yards by 32 inches to 34 inches Wide (4949) 





RICHARD KITCHIN, 
ENGINEER AND IRONFOUNDER 
SCOTLAND BANK IRON WORKS, WARRINGTON. 
MANUFACTURER IN PARTICULAR OF 


PER PATENT 


AND OTHER 
WEIGHING MACHINERY, 
COMPRISING 
Fixed or Portable WEIGHING MACHINES, for Platforms, Warehouses, &c. 
Rail and Road WEIGH-BRIDGES, of all powers. 

Machines for LOCOMOTIVE ENGINE Wheel Regulating. 
Railway WEIGHING TURNTABLES, of all sizes 
Overhead Travelling HOIST WEIGHING CRABS, of all powers. 
And Manufacturer in general of the most approved 
Railway TURNTABLES, WATER CRANES, and TANKS, ail sizes. 
Steam or Hand Power HOISTING CRANES, of every kind, size, or power. 
Single or Double CRAB WINCHES, in variety. 

And the latest improved 
HIGH-PRESSURE STEAM ENGINES and WATER WEEELS. 

BONE and BARK MILLS. (4 
Combined WATER TUYERES for Smiths’ Hearths, &c. &c. 





HIND’S 
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STATIONARY ENGINE, 











STEAM CRANE ENGINE. PORTABLE ENGINE. CONTRACTOR'S LOCOMOTIVE. 


sm AT r. Int < ‘4 hy . 4 . 
(haplin’s Improved Patent Portable Steam Engines and Boilers on the 
FORCED COMBUSTION PRINCIPLE, are economical in first cost, and in working expenses. They require no building nor chimney stalk, and 
occupy a very smallspace. Perfect combustion of the fuel and smoke is obtained, and complete control over the steaming powers of the Boiler, which 
may be fired with the cheapest kinds of fuel, at much less than the usual expense. These Engines are strong, simple, and easily kept. They have already 
been applied toa variety of purposes for waich Engines of the ordinary construction are unsuited 


HOISTING ENGINE, 







PRICES OF STATIONARY ENGINES, COMPLETE WITII BOILERS, AND FORCED COMBUSTION APPARATUS, STARTED IN GLASGOW, OR PACKED AND SHIPPED FREE 
ON BOARD IN THE CLYDE, 


No.1 .... 1 Horse Power se é“ ee £45 No. 5 .... 5 Horse Power w « £124 
ot w« 3 do, os *- ee + 65 wee do. oh a i 147 
eticuw §& do, ee oe oo - 80 ae ents. a do. oo ia a 165 
oe nine ie do, ti os a - 100 <a .wcoe OE do. oe es - 180 
Engines mounted on iron carriage and wheels, 124 per cent. extra. These economic Smoke Burning Boilers fitted to existing Stationary Engines, 
with mountings complete, at half the above prices. 
SOLE AGENTS FOR ENGLAND, 


MESSRS. J. B. BROWN AND CO., 18, CANNON-STREET, CITY, LONDON, E.C. (6031) 





JOSEPH WARDEN AND SONS, 
RAILWAY IRONWORKS, BIRMINGHAM. F 
LONDON OFFICE, 2, Great George-street, 
WESTMINSTER. 
fMaautacturers of Mercuan? Bars, ANGLE AND T Tron, Borer PLATES, 
CORRUGATED AND GALVANisED Surets, Xe, 
Also Screw Bolts and Nuts, Boiler Rivets, Hoisting Crabs, 
screw Jacks, Chains, Le, (5881) 
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GEORGE SPILL, 
ST. GEORGE’S-STREET, 
LONDON DOCKS, E. 

LEAD, OIL, AND COLOUR WORKS. 
WHITE LEAD, TAR, AND TURPENTINE 
MERCHANT. 

MANUFACTURER OF 
SPILL’S IMPROVED WHITE ZINC 
PAINT, COLOURS, AND 
VARNISHES. 


2 rDY ELIT 1 


PATENT OIL BOILER AND REFINER. 





Pure Colza, Olive, Sperm, and Engine 
Oils, Cotton Waste, and best 
Town-made Glue. 


SOLE AGENT FOR 


Greene's Metallic Oxide Paint, 
THE BEST FOR SHIPS’ BOTTOMS AND 
IkONWORK, (6177 











COTTON’S PATENT SELF-ACTING 
COMPRESSED AIR AND VACUUM REGULATING FORGE HAMMER. 


This Invention relates to Im- 


PROVED MECHANICAL ARRANGEMENTS for actua- 
ting and regulating FORGE HAMMERS. which are well 
adapted for the general purposes of Jobbing Forges, Steel 
Tilters, Millwrights, Engineers, Machine Makers, Ship 
Builders, Wagon Makers, Screw Bult Manufacturers, Spring 
Makers, and Smiths, being constructed to be driven with 
engines, water wheels, or any other motive power, the shaft 
and cam to be driven by a strap or belt, on the driving pulley, 
similar to any ordinary machine; the hammer works in 
vertical guides of the main frame or standard, and is 
connected to a piston working in an air-tight cylinder, a 
little longer than the length of the stroke of the hammer and 
thickness of the piston ; the cylinder is closed at both ends, 
the upper end with a lid or cover, and the lower end with a 
stuffing box for the piston rod to work through, and the 
hammer is lifted by the cam C, and the force of the blow is 
regulated by means of compressed air in the upper, and a 
vacuum in the lower, part of the cylinder, which is accomplished 
by means of the Tap and Self-acting Valveson the side of the 
cylinder, and the smith or attendant, by simply moving the 
handle A tothe right hand or left, can regulate the hammer to 
strike any weight of blows, or succession of blows, as may be re- 
quired ; by the above means a much heavier blow may be given 
with a lighter weight of hammer, on account of the combined 
action of the expansive force of the compressed air in the upper 
part of the cylinder, and by the rebounding of the piston the 
hamwmer is greatly accelerated in its fail. 


APPLICATIONS FOR ESTIMATES, OR FURTHER PARTICULARS, TO BE ADDRESSED TO (6157) 
SAMUEL COTTON, . 
(Care or Ropert Cotton,) 
ALBION SPINDLE AND FLY WORKS, MILL-STREET, ANCOATS, MANCHESTER. 
THE PATENTEE IS PREPARED TO GRANT DISTRICT LICENCES FOR THE MANUFACTURE OF THE ABOVE INVENTION. 








SLUICE COOKS. 





. 1 a 

sluice Cocks. 

are BROWN and MAY'S patent; they can be taken entirely to pieces 

without being removed from the pipe. Price, above 3 inches, 10s. per inch; 
brass faced for water, 6d. per inch extra, 

Address BROWN and MAY North Wilts Foundry, Devizes. 

Wholesale Agents—S. and E, Ransome and Co., 31, Essex-street, Strand, 
London, W.C, (wh 4 specimen may be seen). (4277) 


SOAMES AND EVANS’ 
PATENT DOUBLE CONE BOILER. 
he advant- 


ages of this BOTLER are 
DURABILITY and SAFETY, 
being made entirely without 
tubes, every part being cir- 
cular, having no surface ex- 
posed to the fire where there 
is a possibility of deposit accu- 
) mulating, and having a great 
depth of water over the fire- 
box. ECONOMY of fuel: the 
arrangement of the two cones 
gives a very large amount of 
effective heating surface, POR- 
TABILITY: requiring no fix- 
ing, and occupying but half 
the space of most boilers, 
standing on a tank, so that it 
may be put down in any place 
and set to work immediately. 
The above drawing shows 
Soames and Fvan's patent 
boiler, with engines attached, 
| forming together a most com- 
UN pact and economical arrange- 
———— ment of steam power, (6155) 


SOAMES AND EVANS, 
MORDEN IRONWORKS, EAST GREENWICH. 











(WAU, == 


Nutt | 


IMPROVED LIFTING JACKS, 


HALEY'S PATENT IMPROVED RATCHET 


LIFTING JACK. JACK, 


MANUFACTURED BY 
W. and J. GALLOWAY, 
Parent River Worxs, 

MANCHESTER, 


*,* Tho attention of 
partics who employ 


LIFTING JACKS, 


is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use, 
(619) 





JOHN GLASGOW, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD-STREET, MANCHESTER, 
MANUFACTURER 
oF 
LIFTING JACKS, 
PARALLEL VICES, 

CHAIN CABLE, 

CHAIN RIGGING, SHACKLES, 
1100KS, THIMBLES, 
ANCHORS, 

AND 
ALL DESCRIPTIONS OF SHIP WORK, 
PATENT RIVET MACHINES, 
Slide and Centre 
Lathes, Drilling, Screwing, Shaping, 
Slotting, Punching, and 
Shearing Machines, Screw Bolts, 


Rivets, &c. Ec. 
(4558) 





SS 


(jlayton, Shuttleworth, and Co., of 


LINCOLN, 
78, Lombard-street, LONDON, E.C., and 36, Dale-street, LIVERPOOL, 
Agricultural and General ENGINEERS, 


And Manufacturers of Portable and Fixed STEAM ENGINES. 


Combin ed Threshing Machine® 
which dress the corn ready for 
marketat one operation. Grind- 
ing Mills, Saw Benches, Pumps 
for Irrigation and Mining pur- 
poses, with all necessary gearing 
for being driven by steam power. 
Full particulars and estimates 
given on application to the 
above address, 

C., 8., and Co,.’s PORTABLE 
STEAM ENGINES are adapted 
for every purpose to which steam 
power can be applied. When 
intended for winding they are 
fitted with reversible link motion 
and winding gear. They are easy 
of removal, as may be seen by the 
engraving, and can be set to work 
immediately on arrival. 

C., 8., and Co. are now doing 
an extensive Foreign and Colo- 
nial business, and are prepared 
to send off engines and ma- 
chinery of the before-mentioned 
kinds in a few days from the 
date of order. They would also eall attention to the important REDUC- 
TION IN PRICES made for the new year. 

For Exportation —The above can be obtained through British Merchants, 
Shippers, and Colonial Agents. (6201) 
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FIG. 49. 


at both UP and DOWN 


permitted to the VALVES 





application at the 





~ SAMUEL WORSSAM AND CO’S IMPROVED 
MOULDING MACHINE. 





WARE 
Tanrac 

Samuel Worssam and Co. beg to call 
the attention of the public to their NEW MACHINES for Dovetailing, 

Cask Making, and other important additions to Wood Cutting Machinery, 
comprising among others, the Moulding machine represented above (which 
cuts all four sides at once, top and bottom moulding up to 11 in. in width, 
sash bars, &c.); Grist’s patent cooperage machines well adapted for all 
large brewery establishments; Whine’spatent dovetailing machine recently 
ordered by the authorities for Deptford dockyard; machines for railway car- 
riage building, timber frames, rack benches, roller and chain planing ma- 
chines, &c., of which a full description is given in the illustrated catalogues, 

Apply at the Works, 304, King’s-road, Chelsea,S. W. (4873) 








TO IRONMASTERS, ENGINEERS, &c. 
GAUNTLETT’S PATENT PYROMETER.| 





Phe advant- 
- ages of this HEAT GAUGE 


consists in its capability of in- | 
dicating HIGH TEMPERA- 

TURES beyond the reach of 

the ordinary Mercury Thermo- | 
meter As an appendage to | 
the heating steves of hot blast | 
furnaces, it is invaluable, and is 

how in gene*al use for this pur- | 
pose. It is also adapted to show 
the temperature of the escaped | 
products of the STEAM BOILER 
Fiurs, and was used by Mr. 

Charles W. Williams for the | 
Newcastle Coal Experiments, 

and under this head highly | 
spoken of in THe ENGINRER of 

28th March, 1858, page 243. 








TESTIMONIALS. 
Ormesby Ironworks, Middlesbro’-on-Tees, 27th May, 1857. 
Sir,—We have great pleasure in bearing testimony to th» effic iency of | 
Gauntlett’s Patent Pyrometer, which we have now had in ase for some | 
months, and are persuaded that when its merits are fully kncwn 1t will be | 
considered an indispensable instrument to the uniform working of the hot | 
blast furnace.—We are, yours truly, (Signed) COCHKASE and Co, 





Tees Ironworks, Middlesbro’-on-Tees, 6th Mo., 19th, 1857. | 

We have now given the Pyrometer a considerable trial, and are so entirely | 

satisfied with its action, that we have concluded to apply it to all our heat. | 

ing stoves. Please send seven more as early as convenient, as we are con- | 
vinced that the first cost of them will soon be saved by the regularity of heat 

which we could not secure with certainty before, for want of such an indi- 

cator.—We are, &c., (Signed) GILKES, WILSON, LEATHAM, and CO. | 


Dudley Port Furnaces, Tipton, September l4th, 1857 
Mr. W. H. Gauntlett, 

Sir,—We received the Pyrometer on Saturday last, and fixed it the same | 
day m one of our stoves. We shall be glad if you will send us another on | 
receipt of this.—Yours truly, (Signed) JOHN HOPKINS AND SON, | 
London, 12th November, 1857. | 

Sir,—My friend Mr. Charles Wye Williams has asked me to request you | 
to send him a Pyrometer. He has had one on trial at Newcastle, and is | 
much pleased with it.— Yours, truly, E.C. HEALEY, 








Govan Ironworks, Glasgow, 
Mr. W. H. Gauntlett. 18th November, 1857. | 
Sir,—The Pyrometer we received from you seems to answer our purpose 
very well. When a number are taken, do you make any reduction in the 
price? We expect to require nine altogether.—Yours truly, 
(Signed) WILLIAM DIXON, 
Pro A. WYLIE. 
Sir,—I shall be obliged by your sending me another Pyrometer. 1 think 
this instrument is the means of saving a considerable quantity of fuel.— 
Yours respectfully, (Signed) CHARLES E. DARBY, 
_ For the Brymbro Iron Co, 
Old Level Ironworks, Brierly-hill, Staffordshire, 
Mr. W. H. Gauntlett, January 22nd, 1858 
Dear Sir,—We enclose a cheque for the Six Pyrometers, and have much 
pleasure in stating that they answer perfectly, and are of very great 
service. They enable the workmen, who have care of the Hot Blast Stoves, 
to regulate the heat with much nicety, and at the same time enable us to 
detect any neglect on their part,—We are, yours respectfully, 
(4920) (Signed) HALL, HOLCROFT, and PEARSON. 
Orders received by W. H GAUNTLETT, South Park, Middlesbro’-on-Tees. 











£OF EVERY DESCRIPTION IN 


WROUGHT AND CAST IRON, COPPER, BRASS, OR LEAD, FOR 
HAND, HORSE, WATER, OR STEAM POWER. 


BENJAMIN FOWLER AND CO. 


BEG TO CALL ATTENTION TO 


HOLMAN’S PATENT DOUBLE ACTION PUMPS. 


hey combine Important Advantages and Improve- 
MENTS. A continuous SUPPLY is obtained from ONE BARREL, these PUMPS DELIVERING 
STROKE. The means of CONNECTING to DRIVING POWER are much 
SIMPLER, and not HALF the COST of DOUBLE and TREBLE CRANKS and GEAR. Speedy ACCESS is 
by REMOVAL of a SINGLE PLATE. Working Parts are few and simple, little 
liable to derangement, easily repaired or replaced. The Pumps occupy little space. 
Fig. 49 shows a Pump ready for connecting driving gear. 
Fic. 50 shows a Pump mounted on substantial Base Plate with driving gear and drum ready at once to 
connect a Driving Strap from Engine Shaft. 
These Pumps are in use and greatly approved in many well known Establishments throughout the 
Country and Abroad. Ample references can be given to 


BREWERIES, DISTILLERIES. TANNERIES, PAPER, ‘STARCH, SOAP, DYE, SUGAR, 
CHEMICAL AND WATERWORKS, PUBLIC INSTITUTIONS, RAILWAY 
STATIONS, GOVERNMENT WORKS, ETC. 





B. F. and CO. keep Portable Steam Engines and a very Large Stock of Single and Double Pumps from 
38-inch to 12-inch barrels, on Hire, for temporary purposes, for Hand or Steam Power, to any depth. 
Well-Boring Tools and Pipe. 


Illustrated Catalogues, and full information relating to any class of Pumping Apparatus, may be had on 


WORKS, WHITEFRIARS-STREET, FLEET-STREET, LONDON, E.C. (where only address). TTT 








TAYLOR’S PATENT DOUBLE CYLINDER STEAM 
WINCH. 





SENS TIES SE SES 


= > 
- LA hl ’ ~ . 

James Taylor and Co., Engineers 

and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers of Steam Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, 
Patent Crushing Mill for Quartz and other Substances, Jron Buildings, 
&e, to whom all applications must be made for Liceuse to Manufacture 
Taylor's Patent Steam Winches and Cranes. (3023) 








ar 


RANSOMES and SIMS, IPSWICH, 
AGRICULTURAL AND GENERAL ENGINEERS, AND 
IRON FOUNDERS. 
LONDON OFFICE, 31, ESSEX-STREET, STRAND, W.C. (4508) 











ENDLESS BAND SAWING 
MACHINE. 


G. & A. HARVEY, 
MANUFACTURERS 
OF 
SELF-ACTING 
MACHINE TOOLS, 
ALBION WORKS, 


GLASGOW, 





RICHARD KITCHIN, 
ENGINEER AND IRONFOUNDER 
SCOTLAND BANK IRON WORKS, WARRINGTON. 

MANUFACTURER IN PARTICULAR OF 


ie 


AND OTHER 
WEIGHING MACHINERY, 
COMPRISING 
Fixed or Portable WEIGHING MACHINES, for Platforms, Warehouses, &c. 
Rail and Road WEIGH-BRIDGES, of all powers. 

Machines for LOCOMOTIVE ENGLNE Wheel Regulating. 
Railway WEIGHING TURNTABLES, of all sizes 
Overhead Travelling HOIST WEIGHING CRABS, of all powers. 
And Manufacturer in general of the most approved 
Railway TURNTABLES, WATER CRANES, and TANKS, ail sizes. 
Steam or Hand Power HOISTING CRANES, of every kind, size, or power. 
Single or Double CRAB WINCHES, in variety. 

And the latest improved 

HIGH-PRESSURE STEAM ENGINES and WATER WHEELS. 
BONE and BARK MILLS. ) 
Combined WATER TUYERES for Smiths’ Hearths, &c. &c. 


HIND’S PATENT 





FIG. 50, 


BENJAMIN FOWLER AND CO., 
MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY 


Also 


Also TUDOR-4ASTREET, BRIDGE-STREET, and GRAND JUNCTION WHARF, WHITEFRIARS _ —_ 
(NOT BLACKFRIARS). (6297) 





A lott & Thelwall, Hull 
FORGE, Hull, are prepared to SUPPLY 
RIVET, Bar, Nut, and Angle Iron, Shaftings, 
Forgings, Uses, &c., made entirely from Scrap Iron, 
on reasonable terms and on the shortest notice. 


The superior quality of the Hull Forge Iron is 
well known, and the brand extensively made use 


HU LL FORGE. of where quality is of importance.—Hull Forge, 


Nov. 8th, 1858. (4952) 


THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
PATENTEES j 
AND 
MAKERS 
OF EVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY, 

All to be seen in operatian 
at the Works, Rochdale, 
Drawings sent on application. 
(4596) 




















- BY THE INVENTOR. 
HALEY’S LIFTING JACKS, 
_ JOSEPH HALEY, 


ALBION-STREET, GAYTHORN, 
MANCHESTER. 









TRAVERSING JACKS, TRIPOD JACKS, 
SHIP JACKS, & BOTTLE JACKS. 





Supe Anp Centre LAtues, PLANING, 
SHapineG, Borrnc, Drie, Screw- 
ING, WHEEL CUTTING, AND OTHER 
MACHINES. 





PATENT CROSS BORING AND SHAPING 
MACHINES. 
PAPER CUTTING MACHINES. 
RIVET MAKING MACHINES. 
(1410) 








| 


\ \\ 
58% SBE EE 


| 





AAAS 


| \ cNicoll and Vernon’s Patent Steam 


| Travelling Cranes will be found invaluable at the Goods Depots. 
| of Railways, in the ERECTION of LARGE BUILDINGS, Viaducts, 
| Bridges, &c., in Iron Foundries, Stone Masons’ Yards, Quarries, Saw 
Mills, Timber Yards, or in any place where the hoisting, piling, and 
conveying of heavy weights is necessary. ‘i ' 
One will do more work with two men than two ordinary travelling cranes 
with five mencach. Ordinary travelling cranes altered to the patent plan. 
The following are some of the parties who have used them viz.—Exors. 
| the late Messrs. Samuel Ellis and Co., Ironfounders, M ;. the 
| Hull Dock Company ; Messrs. Joseph Whitworth and Co., Tool Makers, 
| Manchester ; Messrs. Joseph Dowson and Co., Saw Mill Proprietors, 
Lambeth; John Jay, Esq., Contractor, London ; Messrs. Peto, Brassey, and 
Betts, Contractors, London, six; Messrs. John M‘Nicoll and Co., Saw 
Mill Propri Liverpool , four. 2 m 
| pot ng 7 amet and Estimates to Mr. JOHN VERNON 
| Engineer and Iron Shipbuilder, Brunswick Dock, Liverpool. (#072) 
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ZINC ROOFING, INCLUDING TIMBER OR IRON FRAMEWORK, 


18 AS 
CHEAP AS SLATES OR GALVANIZED IRON, LIGHTER AND MORE DURABLE. 
Certificates, and Models of various descriptions, may be seen, and estimates obtained on ap) to 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, WESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 
THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 
Many roofs covered with the zinc thirty years ago have never required repairs. (1392) 











ROLLED WROUGHT-IRON FLITCHES 








WROUGHT-IRON GIRDERS 


FOR BRIDGES AND BUILDINGS, 





FOR TRUSSING BETWEEN TIMBER. 












5 a 
HP S MANUFACTURED AND GUARANTEED AS TO STRENGTH , 
u r 
SPIKES, RIVETS, CUT NAILS, WROUGHT DITTO, SCREWS. 
i CAST-IRON GIRDERS FOR BRIDGES. ; ‘ ‘ " ' . 
OLTS AN NS, ETC. 
‘ Wrought-Iron Doors, Boiler, and General Smiths 1 ee, 
dite Ai Work. ~ , CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
GS i BUILDERS’ CASTINGS OF EVERY DESCRIPTION. nN and IRON-WORK for WOOD WAGONS, &c. 





MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON. (aso, 


SUCH ARRANGEMENTS ARE MADE FOR DESPATCH AND PUNCTUALITY, THAT ORDERS CAN BE EXECUTED IN A FEW DAYS. 





FOWLER’S PATENT STEAM PLOUGH 


OBTAINED 
THE FIVE HUNDRED POUNDS PRIZE 


ROYAL AGRICULTURAL SOCIETY’S SHOW AT CHESTER, JULY, 1858, 
(APTER THREE YEARS’ COMPETITION), AND HAS ALSO OBTAINED 


THREE HUNDRED AND SEVENTY-FIVE POUNDS AT VARIOUS OTHER AGRICULTURAL 
SHOWS IN THE UNITED KINGDOM. . 
THE WINDLASS CAN BE FITTED TO ANY AGRICULTURAL ENGINE. 
For further particulars, Prices, and Catalogues, apply to JOHN FOWLER, Jun., 28, Cornhill, London, E.C. (6327.) 


POWIS, JAMES, AND CO., 
ENGINEERS, PATENTEES, AND MANUFACTURERS 


OF 
ALL KINDS OF MACHINERY FOR WORKING IN WOOD. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 
ENDLESS BAND SAWING MACHINES, NEW PATENT. 
NO MORE BREAKAGE OF SAWS. 


Jowis, James, and Co., beg to call the attention of all 
who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 
ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD, 

A STOCK OF MACHINERY FOR WOOD ALWAYS kept READY, including their PATENT MACHINE 
for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE, 

Also CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING 
GROOVING, and MOULDING MACHINES. : 

Letters and Applications for Machinery to be addressed to (5037) 


COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 





TO STEAMSHIP OWNERS, ENGINEERS, AND OTHERS. 
HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 
These Counters Register the number of Revolutions made by an Engine 


or other Mechanism. They may be used for ascertaining the duty of Pumping Engines and Water-wheels; the steam- 
vessel; to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. . idee: cade 
How’s Parent SALINOMETER, FOR STEAM BorLeRS usinc SALT WATER. 
By these, the density of the water in the Boiler is at all times accurately shown, and a saving of boiler and fuel is effected, oy > 
the Admiralty, the Honourable Trinity Corporation, and others. Copies of Testimonials from Messrs. Poeun, Meus. Masiieeitne eon will we ‘tn 
wa:ded on application. , , 
’ 
How’s Encinz-Room TELEGRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND ENGINEER. 
Society oF ARTS Prize MEDAL, 1855. 
This is a Mechanical Telegraph, and, by its peculiar construction, error or misunderstanding is rend i i i iv 
Pas eh » pe > standing is rendered impossible. It is now extensively adopted, 
How’s Parent Fresh Water APPaRaTus For Suips’ Use. 

This Apparatus is designed for the Distillation of Fresh from Salt Water; and on long voyages y i y ri 
found invaluable. Testimonials may be seen. pwr Se, CaS eee Se eee, we te 
Patexst STEAM-PomP AND FirE-Encine For Suips’ Use. 

This Steam-Pump occupies but a small space, works perfectly noiselessly, and throw: immens ) i 
Fresh Water Apparatus and Steam-Pump combined, free “ application. _— eee, -cemmiermedes 
2 
How’s Patent Macuine ror Corrine Bouts, Rops, Spiypues, WiRE, &. 
Simple in construction, inexpensive, occupies but little space, and will not easily get out of order, 
A PAMPHLET ILLUSTRATIVE OF THE ABOVE, SENT FREE BY POST ON APPLICATION TO 


A P. HOW, ENGINEER, 
81, MARK-LANE, LONDON. 
EVERY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, &e. &c., SUPPLIED, (6352) 


John Parkin (late Blake 

e and PARKIN), 

STEEL WORKS, HARVEST-LANE, SHEFFIELD. 
Manufacturer of Circular Saws, machine turned, 

Mill Saws, Endless Band or Ribbon Saws, of tough 

temper, without joints. Machine Plane, Grooving, 

Moulding, and Mortising Irons, Saw Files, Railway 

Springs, &c. 








S quare s.—Stanley and 
ROBINSON'S IMPROVED. 
Recommended in ‘* The Engineer,” “ Builder,” and “ Prac- 
tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 31-in. 
38, 6d. and 5s. 6d. ; 23-in., 2s, 6d. and 4s, , 
Isogon Squares for taking and reversing angles. 
Improved Architects’ scales, 12-in. box, 2s. 9d.; ivory, 8s. 
Improved Architects’ Drawing Boards. 








Agent for London— ‘Improved Architects’ Instru: }. 
Mr. CHAS. BADGER, 1, Stangate, Westminster- MAN UPACTORY, 3, GREAT TUR STILE, HOLBORN, 
road. (6039) LONDON, W.C. (6339) 


A Hott & Thelwall, Hull 


FORGE, Hull, are prepared to SUPPLY 
RIVET, Bar, Nut, and Angle Iron, Shaftings, 
Forgings, Uses, &c., made entirely from Scrap Iron, 
on reasonable terms and on the shortest notice. 
= superior py! of the Hull Forge Iron is 

well known, and the brand extensively made use 
}HULL FORGE.| of where quality is of importance.—Hull Forge, 


Nov. 8th, 1858. (6299) 











\ essrs. Knowles and Buxton, Ches- 
TERFIELD, MANUFACTURERS of PATENT TUBULAR 
TUYERES. (3388) 


ty &- 


each ; extra size 20 in. long, 35s. each ; large 
size 22 in. long, 40s, each ; extra large size 24 in. long, 49s. each ; ls. each 
extra for sockets. Delivered at Chesterfield station. Terms nett cash 
quarterly. 


Ordinary size 16 in. long, 30s 








TAYLOR’S PATENT DOUBLE CYLINDER STEAM 
WINCH, 





ah Wn ° 

James Taylor and Co., Engineers 
e and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers of Steam Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, 
Patent Crushing Mill for Quartz and other Substances, lron Buildings, 
&e , to whom all applications must be made for License to Manufacture 
Taylor's Patent Steam Winches and Cranes, (3023) 


ENDLESS BAND SAWING 
MACHINE. 


G. & A. HARVEY, 


MANUFACTURERS 


or 
SELF-ACTING 
MACHINE TOOLS, 
ALBION WORKS, 


GLASGOW, 
(4562) 


PRICE AND DAWES’S PATENT ECONOMIC 


SMOKE-CONSUMING STEAM BOILER 
he principle upon which the extra- 
ordinary effect of Price and Dawes’s Boiler is obtained, is that of 
preventing the current of hot air becoming wiredrawn or shaped to the 
tubes in its passage to the chimney, as is the case in other tubular boilers, 
which causes a great expenditure of heat, and consequently fuel, without 
producing an equivaient of steam; whereas, in Price and Dawes’s Boiler 
the currentis so broken upand thrown against the surface of the metal, that 
an unusually slow fire will generate the requisite amount of steam, from 
which is obtained greater durability to the boiler, witha smaller consump- 
tion of fuel. Asa proof of which it is only necessary to state that steam of 
50 Ib, pressure per square inch can easily be produced from cold water in 
45 minutes from the commencement of firing. 

It may be well to remark that Price and Dawes’s Boiler being free from 
the usual horizontal or return flues it is consequentiy free from the annoy- 
ance and costs they incur. Another important property possessed by this 
boiler is its great strength—the whole of its parts being cylindrical, and the 
balance of pressure not being destroyed, its strength is equal to a plain 
boiler of equal size and thickness of plates, Square fire-boxes and large 
inside tubes for inside firing are indisputably weak and dangerous, In fact, 
a great proportion of the explosions so frequently occurring are proved to 
be caused by the collapsing of the large tubes containing the fires, 

It will be observed that the hot air, &c., from the fires meet and unite in 
the main tube from whence only they pass to the chimney, 

The advantages possessed by Price and Dawes’s Boiler are— 

Ist. Economy of fuel—effecting a saving of 30 to 40 per cent, 

2nd. Prevention of smoke—the products of the one fire being alter- 
nately consumed by the other fire. 

8rd. Increased durability -a slow fire only being required, 

4th, Great strength and safety—all its parts being cylindrical, and 
the inside tubes of small diameters. 

5th. Uniformity of action and effect. 

6th. The smallness of space required in proportion to the effect pro. 
duced. 

7th. Greater facility for cleaning than other tubular boilers, 

Sth. No delay or expense in flue cleaning. 


PRICE AND DAWES’S PATENT SAFETY APPARATUS 
FOR STEAM BOILERS 

Combines simplicity, safety, and cheapness in the greatest degree, 
producing the same effects, and comprising the same advantages as other 
. similar inventions of a more complicated and expensive character, viz., the 
true indication of the level of the water, a whistle to indicate high and low 
water, and freedom of escape for the steam when the boiler has been so 
neglected as to become dry and the plates hot, As there is no packing 
required it is less liable to derangement and sticking. The latter advantage 
is greatly increased from the circumstance of the full weight of the float 
acting downwards and its full buoyancy acting y one It must be under- 
stood that in the ordinary buoy and whistle, the difference only between the 
weight of the balance and the weight of tae float is the power exerted to 
overcome the friction of its parts. 

Price of Safety Apparatus for Boilers of any size 50s. each, net. 

Any ordinary Engine tender can fix this apparatus without difficulty. 

Licences to manufacture the above Boiler will be granted at a moderate 
royalty. 

The Boiler, &e., have been patented in France and Belgium. 

Manufactured by GEORGE PRICE, Cleveland Works, Wolverhampton, 
and 24, St, Swithin’s-lane, London, E.C., from whom Prices and Drawings 
may be had ; also Drawings and prospectuses of PRICE and DAWES'S 
Patent Universal Governor and Patent Adjustable Expansive Gear. (6159) 





° , . . . 

eorge Price’s Patent Fire-resisting 
(212°) and Burglar-proof SAFES, with case-hardened doors and un- 
pickable npowder-proof locks, are the only Safes that will successfully 
resist the burglar’s new instrument, the steel drill, the steel chisel, and gun- 
powder. They are sold retail, with all these improvements, at prices con- 
siderably under the safes of other makers, Every case- ened door safe 
is actually tried in a steam drilling-machine of great power before it leaves 
the works. Illustrated Price Lists free by post, from the Patentee and 











ufacturer, Cleveland Safe Works, Wolverhampton ; and 2%, St Swithin’s 
Lane, Lendon, E.C. 
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FIG, 49. 


MENTS. 
at both UP and DOWN 


application at the 
Wi 


. Mal ; WORKS, WHITEFRIARS-STREET, FLEET-STREET, LONDON, E.C. (where only address). 
Also TUDOR-STREET, BRIDGE-STREET, and GRAND JUNCTION WHARF, WHITEFRIARS 
(6297) 





. + e AY? y AT: 
Qteam Engines, Water Wheels, Mill- 
h work, Corn Mill Machinery; every description of Machinery for the 
Manufacture of Woollen Cloth: Hydraulic Presses, lron and Brass Cast- 
ings. JAMES FERRABEE and Cv., Phenix lronworks, Stroud, Glou- 
cestershire, (5024) 


— e . — ss. 

Qteam Engines and Boilers for Sale, 
kK —A 10-horse power High Pressure Beam Engine, a 10-horse power 
Horizontal Engine, also a good second-hand Cornish Boiler, 16 feet long, 
6 feet diameter, and 30 inch tube, fittings and furnace work all complete, 
(Boiler can be seen at A. Goodwin's, Engineer, Great Guildford-street, 
Southwark,)—R. RICHARDS and Co,, Upper Ground-street, Blackfriars- 
bridge, Surrey side. (4441) 


. yeyye 
Qteam Boilers made by William 
h WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export, All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates, Lithograph of boilers forwarded post free on application, (3022) 


. . ¥ rr J 

Steam Boilers for Sale.—To be Sold, 

by private contract, two MULTITUBULAR STEAM BOILERS, each 
of about 26-horse power, made by Stewart, of Blackwall. and almost new; 
each boiler is 11 ft. 6 in. long, by 6 ft. Sin. diameter, and is fitted with sixty 
3-in. welded tubes, Lowmoor plates, steam chest. 3 it diameter, 4 ft high, 
return flue, &c.; made for marine purposes, but equally available where 
economy of space is an object. Price, £125 each. : E (6398) 

Apply to Messrs. FULLER and HORSEY, Billiter-street, City, F.C. 


z n ° m ’ e ic , 
Gteam Engines.—The following sizes 
h of High Pressure HORIZONTAL ENGINES, with or without boilers, 
kept always on stock :—4-horse power engine, cylinder 6in., stroke 12 in, ; 
6-horse power engine, cylinder 8 in., stroke 18 in. ; 10-horse power 
engine, cylinder 104 in., stroke 24 in,; 13 horse power engine, cylinder 
124 in., stroke 30in. Also for Sale, a 6-horse power engine, as above, 
with link motion, and a small donkey engine for feeding boilers, All other 
sizes of horizontal or beam engines and boilers supplied on the shortest 
notice.—Apply te FLETCHER, JENNINGS, and CO., Lowea Engine- 
works, Whitehaven. (6256) 








° . . ‘ 
Qawing Machinery for Sale. — A 
Vertical Saw Frame, adapted for Cutting Timber, of five feet on the 
side and under, driven from the lowerend. This machine is of first-class 
workmanship, made by Messrs. John McDowall and Sons, to a foreign 
order (since declined), and will be sold at a considerable reduction on the 
contracted price. — Apply at Walkinshaw Foundry, Johnstone, N.B, 
where the Machine may be seen complete —Johnstone, Jan 23rd, 1858. 
P.S.— An Engraving of the Frame may be seen at the oftice of the 
** Engineer,” 163, Strand. (3601) 


Messrs. R. and J. Coupe, Manufac- 
4 


turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger deseription of Engines (30-horse power and up- 
wards) Mounted with their luproved Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 
N.B.—R. and J. C. always endeavour to keep in stock a large assortmen 
of these engines, varying from 6 to 50-H.P. 


Clayton Foundry, Wigan. (3179) 


° baa bl ’ ‘ ’ 
{ngineers’ Tools.—For Sale, a Self- 
acting SLIDE LATHE, 11 in. centres, and bed 12 ft, long, complete; 
and two Portable Punching and Cutting Machines, one suitab’e for } in 
plates, and the other for fin plates, both adapted for hand or steam 
power.—Apply to Messrs, PAGE and CAMERON, (4, Old Broad- 
street, E.C. 6206) 





{ngineering Tools to be Sold Cheap. 


A Powerful Planing Machine to plane § ft, long, 3 ft. 4 in. wide, 3 f- | 


deep. 
A Planing Machine to plane 20 ft. long, 2 ft. 8 in, wide, 2 it, deep. 

A Powerful Brake Lathe. 

A Slide and Screw Cutting Lathe 24 ft. bed, 12 in. centre. 

The above tools are quite new, and will be sold a bargain. 

For particulars apply to Messrs. HENRY ASHFORTH and SONS, 
Lincoln-street, Nottingham. (6129) 


H bs a? Pay . r 
k ngineers’ Tools for Sale, and 1 eady 
for DELIVERY.—*elf-acting, sliding, and screw cutting lathes, 
6, 7, 8, and 10-inch centres, with beds 6, 8, 10, and 16 feet long: planing ma- 
chine to plane 2 ft. wide and 3 ft. 6 in, Jong; ditto to plane 12in. by 24 in; 
strong punching press to cut and punch 3-inch plate. smali shaping machine, 
screwing machine with taps and dies from ¢ to 1§ in. ; powerful slotting 
machine; small ditto; a variety of single and double geared drilling 
machines ; bench and wall drills; single and double geared hand lathes ; 
| > ag iron beds, 8, 10, 14, and 168. long; compound slide rests, foot 
jathes, ratchet braces, &c.—Apply to W. BLACKETT, Hope Ironworks, 
Southwark-bridge-road, close to Union-street, London, €215) 


liable to derangement, easily repaired or replaced, 
Fic. 49 shows a Pump ready for connecting driving gear. 
Fig. 50 shows a Pump mounted on substantial Base Plate with driving gear and drum ready at once to 


BENJAMIN FOWLER AND CO., 
MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY 


OF EVERY DESCRIPTION IN 


BENJAMIN FOWLER AND CO. 


BEG TO CALL ATTENTION TO 


STROKE. 


The Pumps occupy little space. 


connect a Driving Strap from Engine Shaft. 
These Pumps are in use and greatly approved in many well known Establishments throughout the 
Country and Abroad. Ample references can be given to 
BREWERIES, DISTILLERIES. TANNERIES, PAPER, STARCH, SOAP, DYE, SUGAR, 
CHEMICAL AND WATERWORKS, PUBLIC INSTITUTIONS, RAILWAY 


STATIONS, GOVERNMENT WORKS, ETC. 





(NOT BLACKFRIARS). 


WROUGHT AND CAST IRON, COPPER, BRASS, OR LEAD, FOR 
HAND, HORSE, WATER, OR STEAM POWER. 


HOLMAN’S PATENT DOUBLE ACTION PUMPS. 


‘They combine Important Advantages and Improve- 
A continuous SUPPLY is obtained from ONE BARREL, these PUMPS DELIVERING 
The means of CONNECTING to DRIVING POWER are much 
SIMPLER, and not HALF the COST of DOUBLE and TREBLE CRANKS and GEAR. Speedy ACCESS is 
permitted to the VALVES by REMOVAL of a SINGLE PLATE. Work‘ng Parts are few and simple, little 


B. F. and CO. keep Portab!e Steam Engines and a very Large Stock of Single and Double Pumps from 
3-inch to 12-inch barrels, on Hire, for temporary purposes, for Hand or Steam Power, to any deptii. 
Well-Boring Tools and Pipe. 

Illustrated Catalogues, and full information relating to any class of Pumping Apparatus, may be had on 


FIG, 50. 
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( n Sale, one Pumping Engine, 170. 

horse power, in excellent working order ; one ditto, ditto, 80-horse 
ditto ; also one pair of condensing beam engines, nearly new, 50-horse 
ward ; one pair of marine ditto, 50-horse power. Also four high pressure 
1orizontal engines from 10-horse to 25-horse power, and some high and low 
pressure steam boilers, with furnace fluesin. Address J. P. FORSTER, 
20, Ravald-street, Salford, Manchester. (6435) 


° ~ . . ° 
| ill and Smith, Brierley Hill Lron- 
works, near Dudley, MANUFACTUREKS of BEST SCRAP 
FAGOTTED SHAFTS for marine and other steam engines, crank shafts, 
railway axles, ships’ knees, and hammered iron of every description. Ham- 
mered shafts or bars up to 40ft. in length. 
All kinds of Railway Ironwork and Smiths’ Work of all descriptions. 





turers. (6204) 


S ‘ —_ ‘a re “ y 
Gteam Boiler Assurance Company, 
KR MARKET-STREET, MANCHESTER.—Registered pursuant to Act 
7 and 8 Vict. cap, 110 —Capital £40,000, with power to increase to £100,000, 
in shares of £10 each, TRUSTBES y 
‘Thomas Bazley, Esq , M.P., Manchester. 
J. Aspinall Turner, Esq., M.P., Manchester. 
W. Cunliffe Brooks, Esq., banker, Manchester. 
Directors : 
Benjamin Fothergill, Esq., Market-street, Manchester, Chairman. 
William M‘Naught, Esq., Royal Exchange, Manchester. 
James Leeming, Esq., Water-street, Manchester. 
Charles J. Galloway, Esq., Knot Mill. Manchester, 
John Haworth, Esq., Thorneliffe, Old Trafford, 

BANKERS — Messrs, Cunliffe, Brooks, and Co., Manchester. 
SOLIcITORS— Messrs, Sale, Worthington, and Shipman, Manchest r. 
AUDITORS : 

Messrs, Child, Fitzgerald, and Taylor, 63, King-street, Manchester. 

Mr. C. H. Minchin, 59, King street, Manchester. 
Coigr ENoinerr—R. B. Longridge. 
Secretany—Jonathan Cox. 
This Company has been established to supply a recognised want existing 
in an important section of the mercantile community, by applying the 





the last four years have proved the necessity of scientifle supervision, which, 
if not voluntarily adopted by the employers of steam power, will doubtless 
be eventually forced upon them by Government interference. 


the boilers insured by them, they have been careful to select the highest 
engineering talent, and such asis known to be specially valuable in this 
particular department of the profession. Should such accidents, however, 
unfortunately occur, the insured will not suffer pecuniary loss in addition 
to other inconvenience. 

The Company appeal confidently for the support of all employers of 
steam boilers, not only on the ground of the wisdom and prudence that 
induce the careful manufacturer to insure his property generally, but on 
the still higher one of assisting in the prevention of the fearful sacrifices of 
human life that are almost sure to be consequent upon accidents of this 
nature, 

The Company insure boilers of every description, and also any damage 


of fire risks, and destruction of ships by marine boiler explosions. 
‘ bd also assure the lives of workmen aud others to a limited amount per 
head, 

Where boilers sustain injury from accidental causes, though explosions 
may not actually cnsue, the damage will be made good, or the amount 
thereof paid, by the Assurance Company, according to valuation, 

The owners of boilers who may not wish to insure their full value, are at 





| liberty to take policies for not less than £100 on each separate boiler, thus , 


securing inspection and an assurance of £100 on each boiler, at a premium 
varying from 15s. upwards. 
eB Registration of Steam Boilers’ has also been established, on the 


principle adopted at Lloyd’s in the case of ships, New boilers are exa- | 


mined and tested by the officers of the Company previous to leaving the 

works of the makers, and certificates issued according to their classification 

The Inspectors will, if required, indicate the engines of the insured, and 

advice will be given by the chief engineer of the Company in all matters 
relating to the economical] use of steam power. 

TABLE OF PREMIUMS FoR BoILers. 
Pressure per square inch to which 
safety valves are loaded. 

on Ib. Ib. Ib. Ib. 

| ++ eAbove =~ «cscs BD ccccee 

Class { +++. and not exceeding.... 20 ...... 40 cecoee GO ...00 

Per cent. per annum. 

Rocce PROM ccccccscescose OF scccee 2 - 

B.... Premium., 

C .... Premium... 

+++» Premium.. 


eee eeeeneeee 








LIFE. 

Enginemen, stokers, and all persons attendant upon boilers or engines.— 
To insure £100 on each life lost by boiler explosion, £1 per annum, iuclusive 
of government duty. 

Workpeople employed in mills or works generally (exclusive of those 
above specified).—To insure £50 on each life lost by boiler explosion, one 
shilling per head perannum on the whole number employed in such mills 
or works, inclusive of Government duty. 3 

Cases of extra risk taken at increased premiums, 

BUILDINGS AND OTHER PROPERTY. 


sions, at specific rates, from 1s. to 7s. per cent., according to Surveyor's 
report - By order, J. CUX, Secretary. (6399) 





Iroufounders, Agricultural Implement, and Iron Fencing Manufac- | 


principles of insurance, combined with ctiicient inspection, to steam boilers. | 
The numerous explosions of steam boilers that have taken place during | 


It being evidently the interest of the Company tq prevent accidents to | 


arising to buildings and property from their explosion ; exclusive, however, 


Buildings, machinery, &c., are insured against damage from boiler explo- | 


| Hert and Son, Malleable 
FOUNDERS, 4, Vine-street York-road, Lambeth. 


Orders for Malleable Iren Castings executed within a week. (6455) 


lron- 


British and Foreign Patent Office. 
MR. FRANCIS WISE, Consulting Engineer. and Patent Agent, 

Provisional Protection and Patents 5 

(3719 





| 108, Fleet-street, London, E.C. « i 
| cured, Designs Registered. ACircular of Information gratis. 





ee SS’ a yee Be i 
| Inventions !—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, Loudon, A ‘*Guide to Inventors” 
| may be had free on application, or by post on forwarding two postage 
stamps. (931) 


"NOTICE TO INVENTORS. . 
ee for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘* Circular of Information” 
| may be had, gratis, as to the reduced expense and facility of protection for 
| inventions under the new Patent Law for the United Kingdom or Foreign 

Countries ; and every information as to all patents granted from 1617 to 
| the present time, by applying personally or by letter to Messrs. PRINCE. 
; and Co., Patent Office, 4, Trafalzar-square, Charing-cross. (5017) 
| \fechanical Motion.—A Plate, Illus- 
| a TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months,8 Guineas, Patent complete, £20 more. 


Mr. W. CLARK, ?’atent Agent, 53, Chancery-lane. (933) 





Patents. Messrs. Hunter and Co., 

Patent Agents and Consulting Engineers, 131, Fleet-street, E.C. 
The Sale of Patent Rights negotiated, A Guide to Inventors post free. 
Drawings prepared. Provisional protection, £7 7s. Patent £18 more.(6477) 

















Patents.—Messrs. Davies and Hunt, 
PATENT SOLICITORS, obtain British and Foreign Patents, &c. 
A “ Handbook,” detailing particulars and costs, given Gratis. Provi- 

siona) Protection, £8 &s., and other charges equally moderate. 

. se § LONDON, 1, Serle-street, Lincoln’s-inn, W.C. 
(6046) OFFICES } GLascow, 28, St. Enoch-square. 


ondie’s Patent Steam Hammers. 
First-Class STEAM HAMMERS from 10 ewt. to 7 tons, suitable for 
Jobbing Forges, Puddling Forges, and the Smiths’ Shops of Engineers, Ship 
Builders, Wagon Builders, Railway Companies, &¢. Pressure of steam 
required, 25lbs.—Govan Bar lronworks, Glasgow. —.JOHN CON DIE.(6095) 








. + 3¢ W_11... “xr 7 

Vulcanised India-Rubber Washers, 

VALVES, HOSE-PIPES, and any other article in INDIA-RUBBER 

| made to any desigu ior Engineering and Scientific purposes, 

| MES LYNE HANCOCK, (4893) 
Vulcanised India-Rubber Works, Goswell-rvuad, London, E.C. 





n, Nf 7 at « i ; T *y* 
| FiasticSteam Packing, warranted the 
4 best quality, at £6 per ewt., and at very reduced prices, Vulcanised 
| India Rubber Valves, Washers, Kings, &c. Machine Banding, and Hose 
of the best American make, All the above articles kept in stock, Others 
made to order. 
DODGE and GIANDONATI (late Dodge, Bacon, and Co.), 44, St. Paul's 
Churchyard, London, E.C. (5014) 


TO ENGINEERS, MILLW RIGHTS, STEAM PACKET coM PANIES, in, 
‘The Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 
Vv. 


alves. | Hose Pipes, Delivery and Suctio n 
Washers. Flexible Tubings. 
Sheets. Driving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 


And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter. in any thickness. (621) 


oa ° : . ee wee , 
\ ulcanised India-Rubber Buffer and 
Bearing Rings, Packing, Valves, Washers, Hose. Machine Banding, 
&c., at greatly reduced prices, and of superior manufacture, supplied direct 
to Railways, Mines, Manufacturers, Engineers, and all parties using India- 
Rubber for mechanical purposes; also Waterproof Garments of every descrip- 
tion, Air Beds, Cushions, &c., by WILLIAM HOOPER, London India- 

(6318) 


| Rubber Mills, Mitcham, Surrey. 

— 7, Pall-mall, East. 
Glasgow, 80, Great Clyde-street : A. Maclachlan, Manager. 
Liverpool, 60, South Castle-street ; F. Kirkman, do, 
Newcastle, 2, Quayside ; W. Shand, do. 


Offices. 
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ROOFING, OR I RON FR FRAMEWORK, 


CHEAP AS SLATES OR GALVANIZED TRON, LIGHTER AND MORE DURABLE. 
Certificates, and Models of various descriptions, may be seen, and estimates obtained on application to 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, WESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 
THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 
___Many roofs covered with the zinc thirty years ago have never required repairs. (1392) 


ROLLED HT-IR 








INCLUDIN G TIMBER 








ZINC 


~ WROUGHT- IRON GIRDERS 

FOR BRIDGES AND BUILDINGS, 

MANUFACTURED AND GUARANTEED AS TO STRENGTH. 
CAST-IRON GIRDERS FOR BRIDGES. 


Wrought-Iron Doors, Boiler, and Generai Smiths 
Work. 


BUILDERS’ CASTINGS OF EVERY DESCRIPTION. 


WROUGHT-IRON FLITCHES 


FOR TRUSSING BETWEEN TIMBER. 

SPIKES, RIVETS, CUT NAILS, WROUGHT DITTO, SCREWS, 
BOLTS AND NUTS, BOND HOOPS, CHAINS, ETC. 
CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
and IRON-WORK for WOOD WAGONS, &c. 


MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON. os) 


_SUCH ARRANGEMENTS ARE MADE FOR DESPATCH AND PU NCTU ALITY, THAT ORDERS CAN BE | EXECUTED IN A FEW DAYS 











CONTRACTOR'S LOCOMOTIVE. 

















STEAM CRANE ENGINE, ROISTING ENGINE, PORTABLE ENGINE. STATIONARY ENGINE, 


(bap plin’s Improved Patent Portable Steam Engines and Boilers on the 


FORCED COMBUSTION PRINCIPLE, are economical in first cost, and in working expenses. They require no building nor chimney stalk, and 
occupy a very small space. Perfect combustion of the fuel and smoke is obtained, and complete control over the steaming powers of the Boiler, which 
may be fired with the cheapest kinds of fuel, at much less than the usual expense. These Engines are strong, simple, and easily kept. They have already 
been applied toa variety of purposes for which Engines of the ordinary construction are unsuited. 


PRICES OF STATIONARY ENGINES, COMPLETE WITH BOILERS, AND FORCED COMBUSTION APPARATUS, STARTED IN GLASGOW, OR PACKED AND SHIPPED FREE 
ON BOARD IN THE CLYDE, 


No. 1 1 Horse Power ee ee ee £45 No.5 .... 5 Horse Power ee «- £124 
ae 2 do. . * 65 = @ oy? = 4. “ 147 
» 3 3 do, 80 ot ase 2 do. we 165 


ee a do. 2 ee o- + 100 o® 
Engines mounted on iron carriage and wheels, 124 per cent. extra. 
with mountings complete, at half the above prices. 


do. ° 180 
These economic Smoke Siiiaiee Boilers fitted to existing Station: ary Engines, 


SOLE AGENTS FOR ENGLAND, 
MESSRS. J. B. BROWN AND CO., 18, CANNON-STREET, CITY, LONDON, E.C. 


FOWLER’S PATENT STEAM PLOUGH 
OBTAINED 
THE FIVE HUNDRED POUNDS PRIZE 
AGRICULTURAL SOCIETY'S SHOW AT CHESTER, JULY, 
(AFTER THREE YEARS’ COMPETITION), AND 4IAS ALSO OBTAINED 


THREE HUNDRED AND SEVENTY-FIVE POUNDS AT VARIOUS OTHER AGRICULTURAL 
SHOWS IN THE UNITED KINGDOM. 


THE WINDLASS CAN BE FITTED TO ANY AGRICULTURAL ENGINE. 
_For further particulars, Prices, and Catalogues, apply to JOHN FOWLER, Jun., 28, Cornhill, _London, E.C. 


JOSEPH WARDEN AND SONS, 


RAILWAY IRONWORKS, BIRMINGHAM. 
LONDON OFFICE, 2, 
WESTMINSTER 
SGanutacturers of MERCHANT Bars, ANGLE AND T Iron, BOILER PLATES, 
CORRUGATED AND GALVANISED SHEeEts, &c, 
Also Screw Bolts and Nuts, Boiler Rivets, Hoisting Crabs, 


(6031) 


ROYAL 1858, 


(6327 ) 


Grea: George-street, 


Screw Jacks, Chains, dc, 


(3881) 











POWIS, JAMES, AND CO., 
“ENGINEERS, PATENTEES, 


AND MANUFACTURERS 
OF 
ALL KINDS OF MACHINERY FOR WORKING IN 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 
EXDLESS BAND SAWING MACHINES, NEW PATENT. 
NO MORE BREAKAGE OF SAWS. 


woop. 


Powis, James, and Co., beg to call the attention of all 
F who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 
ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY'’S DOCKYARD, DEPTFORD. 

A STOCK OF MACHINERY FOR WOOD ALWA kept READY, including their PATENT MACHINE 
for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE. 

Also CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 


Letters and Applicati y to be addressed to 


COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 





for Machi (6037) 








A “REAL BLESSING TO MOTHERS’’— 
MEDICAL JOURNAL,” Fes. 12rn, 


WBEp, Persons who cannot 
& i oe swallow Cod Liver Oil, should take 
= ve NEWBERY and SONS’ COD LIVER OIL 
CAKES, which are pleasant and do not 
nauseate, Each cake contains one teaspoon- 
ful of the finest oil, and is taken even by 
children without suspicion. They resemble 
gingerbread in appearance, and will super- 
sede Cod Liver Oil from its portability and 
greater digestibility in this combination. In- 
valids travelling should not be without them, 
for even as an article of diet while travelling, 
they possess a large amount of both animal 
and vegetable nutrition, most sustaining and 
invigorating. 
Prepared by F. 
St. Paul’s Churchyard, 
Price, b1b., Is 9d. ; 





“ BRITISH 
1859. 






e) 
ce 


LiveeR 
CAKES: 


(Established a. np, 1746), 45, 
Chemists, &e., in town and country. 


~ SOAMES AND EVANS’ 
PATENT DOUBLE CONE BOILER. 
he advant- 


ages of this BOILER are 
DURABILITY and SAFETY, 
being made entirely without 
tubes, every part being cir- 
cular, having no surface ex- 
posed to the fire where there 
is a possibility of deposit accu- 
mulating, and having a great 
depth of water over the fire- 
box. ECONOMY of fuel: the 
arrangement of the two cones 
gives s very large amount of 
effective heating surface, POR- 


NEWBERY and SONS 
London ; and sold by 


1 1b. » 3s. (6379) 


TABILITY : requiring no fix- 
ing, and occupying but half 
the space of most boilers, 


standing on a tank, so that it 
may be put down in any place 
and set to work immediately. 
The above drawing shows 
Soames and kvan's patent 
boiler, with engines attached, 
forming together a most com- 
pact and economical arrange- 
ment of steam power. (6155) 


SOAMES AND EVANS, 
MORDEN IRONWORKS, EAST GREENWICH. 
IMPROVED LIFTING JACKS, 


IMPROVED RATCHET 
JACK, 





HALRY'S PATENT 
LIFTING JACK. 


MANUFACTURED BY 
W. and J. GALLOWAY, 
Patsnt River Works, 
MANOKSTER, 


*,* The attention of 
parties who employ 
LIFTING JACKS, 
is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use, 


19) 





JOHN GLASGOW, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD-STREET, MANCHESTER, 
MANUFACTURER 
or 
LIFTING JACKS, 
PARALLEL VICES, 
CHAIN CABLE, 
CHAIN RIGGING, SHACKLES, 
HOOKS, THIMBLES, 
ANCHORS, 
AND 


ALL DESCRIPTIONS OF SHIP WORK, 


PATENT RIVET MACHINES, 
Slide and Centre 
Lathes, Drilling, Screwing, Shaping, 
Slotting, Punching, and 
Shearing Machines, Screw Bolts, 


Rivets, &c, &e. 





(4558) 
PUMPS. 
FOWLER AND C0QO., 
WHITEFRIARS STREET, FLEET STREET, LONDON. 


essrs. Fowler and Co., 


as sole Manufacturers, beg to call attention 


/ 
AY 
\ 
~ 


to HOLMAN'’S PATENT DOUBLE ACTION 
PUMPS. They combine several important improve- 
ments, viz. :— 


A continuous supply is obtained from one barrel, 
as the Pump delivers at both up and down stroke, 
thus doubling the quantity raised by ordinary 
Pumps. 

‘The means of connexion to driving power are far 
simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 
first cost of the Pump itself is very considerably 
less, 

Speedy access is permitted to all the valves simul- 
taneously, by the removal of a single plate. This 
simple arrangement saves much expense and loss of 
time. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can be arranged to suit hot, cold, 
chemical, and every other liquor, They are made 
of all sizes, for supply upon the largest or smallest 


Ample references can be given to Breweries, Tan- 
neries, Paper, Starch, Soap, Candie, Dye, and Che- 
mical Works, Public Institutions, Railway Stations, 
Government Works, &c. 

Experienced Workmen sent to any part of Town or Country to fix 
Pumping Apparatu 

Millwrights’ and “General Engineers’ Work. 
7 Apparatus. 

F. and Co. keep Portable Steam Engines and a large stock of Single 
and Double PUMPS from 3 inch to 12inch barrels, ON HIRE, for tem- 





Warming, Boiling and 





porary purposes, for hand or steam power. 
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British and Foreign Patent Office. — 


MR. FRANCIS WISE, Consulting Engineer. and Patent Agent, 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered.’ ACircular of Information gratis. (3719) 


nventions !—Mr. William Brookes, 


Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors 
may be had free on application, or by post on forwarding two postage 
stamps. (931) 
Patents.— Messrs. Davies and Hunt, 

PATENT SOLICITORS, obtain British and Foreign Patents, &e, 
A “Handbook,” detailing particulars and costs, given gratis. Provi- 
sional Protection £8 &s., aud other charges a a 

. GLASGOW—28, St. Enoch-square. 

OFFICES { oN DON—1, Serle-street, Lincoln's-inn, W.C. 


NOTICE TO INVENTORS. P 
fice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection for 
inventions under the new Patent Law for the United Kingdom or Foreign 
Countries; and every information as to all patents granted from 1617 to 
the present time, by applying personally or by letter to Messrs. PRINCE 
and Co., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


(6047) 


\ echanical Motion.—A Plate, Ilus- 


TRATING 100 VARIETIES of MECHANICAL MOTION, with 

KEY, may be had free on application, by post, on receipt of Two Stamps ; 

with cover, Four Stamps, Also information on Patents. Provisional Pro- 
tection for Six Months,8 Guineas. Patent complete, £20 more. 

Mr. W. CLARK, latent Agent, 53, Chancery-lane. (933) y 


(Jondie’s Patent Steam Hammers. 


First-Class STEAM HAMMERS from 10 ewt. to 7 tons, suitable for 
Jobbing Forges, Puddling Forges, and the Smiths’ Shops of Engineers, Ship 
Builders, Wagon Builders, Railway Companies, &c. Pressure of steam 
required, 25 lb.—Govan Bar tronworks, Glusgow.—JOHN CON DIE. (6095) 








. - . xy 
uleanised India-Rubber Washers, 
VALVES, HOSE-PIPES, and any other article in INDIA-RUBBER 
made to any design tor Engineering and Scientific purposes, 
JAMES LYNE HANCOCK, (4893) 

Vuleanised India-Rubber Works. Goswell-road, London, F.C. 


N M4 ~! , : y a 
I lastic Steam Packing, warranted the 

4 best quality, at £6 per ewt., and at very reduced prices, Vuleanised 
India Rubber Valves, Washers, Rings, &c. Machine Banding, and Hose 
of the best American make, All the above articles kept in stock, Others 
made to order, 

DODGE and GIANDONATI (late Dodge, Bacon, and Co.), 44, St. Paul’s 
Churchyard, London, F.C. (5014) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 
The Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction 
Washers, | Flexible Tubings. 

Sheets. Driving Belts or Mill Bands. 
Railway Buffers. | Engine Packing. 


And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, FE. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter in any thickness, (621) 


. , + ; 
ndia - Rubber Valves for Steam 
ENGINES, PUMP PACKING, &c.—Explanatory Drawings and 
Inforziation as to the best modes of fitting and arranging the above, and 
all other Mechanical Applications of VULCANISED INDIA-RUBBER, are 
furnished post free by 
CHARLES MACINTOSH and Co., Patentees, Cambridge-street, Man- 
chester, and 3, Cannon-street West, London. 
ANUFACTORY and DEPOT, Cambridge-street, Manchester. 
SRAL WAREHOUSE. 3, Cannon-street West, London, E.C —C. M. 
‘o.’s only Establishments, (3620) _ 






. =] . ae * . zs 
Hil! and Smith, Brierley Hill lron- 
works, near Dudley, MANUFACTURERS of BEST SCRAP 
FAGOTTED SHAFTS for marine and other steam engines, crank shafts, 
railway axles, ships’ knees, and hammered iron of every description. Ham- 
mered shafts or bars up to 40ft. in length. 
All kinds of Railway Ironwork and Smiths’ Work of all descriptions, 
Ironfounders, Agricultural Implement, and Iron Fencing Manufac- 
turers, (6204) 


‘ ’ /< . Th; 
G Green, Engineer, 1a, White 
@ Horse-lane, Mile End-road, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK. The machines may be seen in operation at 
several extensive cooperages in London, apon application as above. 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled ‘Timbers for a Ship's Frame 

Machinery of all kinds for Sawing or Working in Wood, 


. . - . ; : 

Jrice £4 4s., Hopkinson’s Improved 

STEAM ENGINE INDICATOR AND BOOK to be had only of 
J. HOPKINSON and CO., Britannia Works, Huddersfield. 

HOPKINSON'S PATENT MERCURIAL STEAM PRESSURE GAUGE, 
Price from 42s. to 84s., according to pressure. 

HOPKINSON’S PATENT COMPOUND SAFETY VALVE has a dis- 
charging area equal toan ordinary valve S}in. diameter. Explosions from 
deficiency of water, excessive steam, intentional or accidentai tampering, is 
impossible when fitted with this valve. | Patent Mercurial Vacuum Gauges 
50s, each.—J. HOPKINSON & CO., Britannia Works, Huddersfield. (6433 


a . . ~ " 

n Sale, one Pumping Engine, 170. 
horse power, in excellent working order ; one ditto, dit 0, 80-horse 
ditto; also one pair of condensing beam engines, nearly nev, 50-horse 
wwer; one pair of marine ditto, 50-horse power. Also four high pressure 
horizontal engines from 10-horse to 25-horse power, and some high and low 
pressure steam boilers, with furnace fluesin. Address J, P. FORSTER, 

29, Ravald-street, Salford, Manchester. (6435) 


. ny : . 
ricks, &e.—To be Let, with imme- 
diate possession, in consequence of the death of the proprietor, J. M 
Paine, the DIPPENHALL SILICA FACTORY, erected for the purpose of 
making improved fire bricks, building bricks, paving tiles, &c., from the 
soluble Silica Rock.—Apply to view the buildings and bricks, to E. H. 
OGSTON, Esq., resident manager, Dippenhall, Farnham. Surrey ; and for 
terms to Messrs. NICHOLLS and POTTER, Solicitors, Farnham, (6250) 


’ r a £ 
T° be Sold, a New and Perfect 
RAILWAY WHEEL-MAKING PLANT, with latest improvements 
viz. :—-Two very strong and powerful, wheel-turning lathes, one capable o 
turning 4 ft. 6 in, in diameter, and one 5 ft. Gin., geared at both ends with 
double driving apparatus and self-adjusting drivers, weighing altogether 
about 14 tons each. One Hydraulic Blocking Press for wheels, with pumps 
and driving gear attached. One Hydraulic Press for forcing wheels on orf 
off theaxles. One Spoke-bending Machine, One Axle Slotting Machine to 
cut both ends of two axles at one time. 
The whole may be seen and particulars learnt at Messrs. R. THWAITES 
and CO., Engineers, &c., Vulcan Lronworks, Bradford, Yorkshire. (6436) 


and ¢ 











) 





wane = 
y | ‘o be Disposed of, a Strong and 
Powerful DREDGER, recently constructed on the best principles, 
suitable for either docks or tidal rivers, and capable of dredging in depths 
varying from 3 ft, to 20 ft. The engine is 20-horse power, and has the ne- 
cessary crabs connected therewith to work the dredger both transversely 
and longitudinally, so as to make it entirely self-acting. This is a most 
complete tool, and well worth the attentivn of parties carrying on works 
where a dredger is required, and may be seen at work in theriver Ancholme, 
near Brigg, on application being made to Adam Smith, Esq., Great Grimsby. 
Further particulars may be obtained by applying to Mr. C. LEATHER, 
Wisbech, or at the Breakwater Works, Portland. (6446) 








Gteam Engines, Water Wheels, Mill- 


work, Corn Mill Machinery; every description of Machinery for the 
Manufacture of Woollen Cloth; Hydraulic Presses, Iron ad Brass Cast- 
ings. JAMES FERRABEE and CO., Phenix Ironworks, Stroud, Glou- 
cestershire, (5024) 


Steam Engines.—R. Thornton & Co, 


St. Leonard’s Ironworks, Edinburgh, have a number of Portable and 
Stationary Engines and Boilers for SALE, at Pr.ces from £5 to £500 each, 
suitable for Farming and other purposes where steam power is required. 
Further information will be given on application. (63:57) 





’ . . . 
RRansome's Filters, in every variety 
of form, fer domestic u-e, and filtering slabs for water companies 
&c., adopted by the Hon. Emigration Commissioners, Board of Ordnance 
War Department, Crown Colonies, &c. Pro=pectus on application at 
Cannon-row, Westminster: or Stoneworks, Ipswich. (6220) 


Soda Water Machines.—Before you 


either purchase, order, or recommend the above, see illustrated and 
descriptive pamphlet, which will be forwarded free, on application. to 
S. BARNETT, Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowance to the trade, (6200) 











‘team Engines and Boilers for Sale, 
—A 10-horse power High Pressure Beam Engine, a 10-horse power 
Horizontal Engine, aisoa good second-hand Cornish Boiler, 16 feet long, 
5 fest diameter, and 30 inch tube, fittings and furnace work all complete, 
(Boiler can be seen at A. Goodwin’s, Engineer, Great Guildford-street, 
Southwark.)—R. RICHARDS and CO., Upper Ground-street, Blackfriars- 
bridge, Surrey side. ge ‘ _ s(t) 
team Boilers made by William 
WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 





r ® ‘ ‘ 
team Engines.—For Sale, a Supe- 
rior High Pressure Horizontal STEAM ENGINE, of 6-horse power, 8 in. 

cylinder, and 1 ft, 6 in, stroke, One of 8-horse power, 10-in. cylinder, and 
1 ft. Gin. stroke, One of;10-horse power, 12-in. cylinder, and 2 ft. stroke. 
Two of 14-horse power, 14-in, cylinder, and 2 ft, stroke; and one of 30-horse 
power, 20-in cylinder, and 3 ft. stroke. 

Apply to Messrs. PAGE and CAMERON, 64, Old Broad-street, E.C., 
London. (6283) 


° “ 
Steam Boilers for Sale.—To be Sold, 
by private contract, two MULTITUBULAR STEAM BOILERS, each 
of about 25-horse power, made by Stewart, of Blackwall. and almost new ; 
each boiler is 11 ft. 6 in. long, by 6 ft. Sin. diameter, and is fitted with sixty 
3-in. welded tubes, Lowmoor plates, steam chest 3 ft diameter, 4 ft high, 
return flue, &c. ; made for marine purposes, but equally available where 
economy of space is an object. Price, £125 each. (6398) 
Apply to Messrs. FULLER and HORSEY. Billiter-street, City. E.C. 





ri] * mn a . 

Steam Engines.—The following sizes 

of High Pressure HORIZONTAL ENGINES, with or without boilers, 
kept always on stock :—4-horse power engine. cylinder 6in., stroke 12 in, ; 
6-horse power engine, cylinder 8 in., stroke 18 in. ; 10-horse power 
engine, cylinder 104 in., stroke 24 in.; 13 horse power engine, cylinder 
12; in., stroke 30in. Also for Sale, a 6-horse power engine, as above, 
with link motion, and a small donkey engine for feeding boilers. All other 
sizes of horizontal or beam engines and boilers supplied on the shortest 
notice.—Apply to FLETCHER, JENNINGS, and CO., Lowca Engine- 
works, Whitehaven. (6256) 


7 oO . 7 ° 
for Sale, a Pair of Tug Engines, of 
40-Horse Power collectively. Cylinders 25 in, diameter, and 3 ft. 6 in. 
stroke, and disconnecting ; all valves, &c., brass, pipes copper, with boilers, 
wheels, and donkey engine complete. Also a Pair of Tug Engines, 20-horse 
power collectively, tubular boilers and wheels, suited to a light draught of 
water,— For further particulars, apply to E. B. BARNARD, Marine Engineer, 
72, Mark-lane, E.C. ; or 9, Catherine-court, Seething-lane. (6444) 


| x a” Naw @ ! 
~ngineers’ Tools.—For Sale, a Self- 
acting SLIDE LATHE, 11 in. centres, and bed 12 ft. long, complete; 
and two Portable Punching and Cutting Machines, one suitab‘e for 4 in 
plates, and the other for gin. plates, both adapted for hand or steam 
power.—Apply to Messrs. PAGE and CAMERON, 64, Old Broad- 
street, E.C. 6206) 


[fngineering Tools to be Sold Cheap. 
a c 


A Powerful Planing Machine to plane § ft. long, 3 ft. 4 in. wide, 3 ft- 





deep. 

A Planing Machine to plane 20 ft. léng, 2 ft. 8 in. wide, 2 ft. deep. 

A Powerful Brake Lathe. 

A Slide and Screw Cutting Lathe 24 ft. bed, 12 in. centre, 

The above tools ave quite new, and will be sold a bargain. 

For particulars apply to Messrs. HENRY ASHFORTH and SONS, 
Lincoln-street, Nottingham. (6129) 

ne 4 


-" 7 a’ N r « 
{ngineers’ Tools for Sale, and ready 
for DELIVERY.—Self-acting, sliding, and screw cutting lathes, 
6, 7, 8, and 10-inch centres, with beds 6, 8, 10, and 16 feet long; planing ma- 
chine to plane 2 ft. wide and 3 ft. 6 in. long; ditto to plane 12in. by 24 in; 
strong punching press to cut and punch }-inch plate. small shaping machine, 
screwing machine with taps and dies from 4 to Jj in. ; powerful slotting 
machine; small ditto; a variety of single and double geared drilling 
machines; bench and wall drills; single and double geared hand lathes ; 
planed iron beds, 8, 10, 14,and 16 ft. long: compound slide rests, foot 
lathes, ratchet braces, &.—Apply to W. BLACKETT, Hope Lronworks, 
Southwark-bridge-road, close to Union-street, London. é (6215) 


Qawing Machinery. for Sale. — A 


Vertical Saw Frame, adapted for Cutting Timber, of five feet on the 
side and under, driven from the lowerend. This machine is of first-class 
workmanship, made by Messrs, John McDowall and Sons, to a foreign 
order (since declined), and will be sold at a considerable reduction on the 
contracted price. — Apply at Walkinshaw Foundry, Johnstone, N.B., 
where the Machine may be seen complete. —Johnstone, Jan. 23rd, 1858. 

P.S.- An Engraving of the Frame may be seen at the office of the 
‘* Engineer,” 163, Strand. (3601) 

a m4 . M4 . ry 

Agi icultural Machinery.—E. R. and 
“ F. TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing 
Corn. Seed, Malt, &c.; Portable Grinding Mills, Steam Engines, fixed and 
portable, from 2-HLORSE POWER and upwards ; Thrashing Machines, Chaff 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, &c. &c., all of a 
superior description, and adapted for Home, Colonial, and Foreign use. 

Illustrated Price-lists sent free on application. (4784) 


Jreston and McGregor’s Patent Ma- 


CHINES FOR FORGING AND CUTTING FILES at less than one- 
fourth the cost of those made by hand, may be seen working daily at the 
makers, FRANCIS PRESTON, Ancoats-bridge Works, Manchester.— 
Established 1816 

The Files produced by these Machines are considered by many of the 
most eminent engineers and machinists to be far superior to hand-cut 
Files, and to last much longer, whether used for iron, brass, or steel. (5026) 


° qT: . ° 
Pumping and Winding Engines. 
FOR SALE, an excellent 50 in. PUMPING ENGINE, 10 ft. stroke, 
two boilers 10 tons each, in perfect condition, nearly new, with fire-proof 
house. A 24 in. WHIM HORIZONTAL ENGINE, with 10 tons boiler, 
nearly new, in excellent condition, and drawing machine attached. 
As these engines are very superior in make and condition, parties requiring 
engines will do well to examine them.—Apply to Mr. C. Wescomb, 21, 
Southernhay, Exeter. (3336) 
































Jumping Machinery.—Gwynne and | 


CO., Engineers, London, manufacture and supply the following 
MACHINERY, of the most ved construction and with all the latest 
improvements :— Portable and Fixed Steam-Engines and Boilers of every 
description ; waterwheels, windmills, horse and hand-power machines; 
pumping machinery for the supply of towns, cities, and districts, and for 
the irrigation of coffee, cotton, indigo, sugar-cane, and rice estates, for 
pumping out coffer-dams, canals, dry docks, reservoirs, &c. They also 





{ 


manufacture and supply the pumping and other machinery for paper, pulp, | 


and falling mills, breweries, distil 


ies, tanneries, starch works, bleaching, , 


dyeing, and calico printing works, chemical works, silk, cotton, and flax | 


mills, and manufactories in general. All letters not paid will be refused. 
Tilustrated price lists forwarded on receipt of six portage stamps.— 
GWYNNE and Co., Hydraulic and Mechanical Engineers, Essex-wharf, 


| Strand, London. 


For Exportation.—The above can be obtaincd through British Merchants, 
Shippers, and Colonial Agents. e841 


Messrs. R. and J. Coupe, Manufac- 
turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger description of Engines (30-horse power and up- 
wards) Mounted with their Improved Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 
N.B.—R. and J. C. always endeavour to keep in stock a large assortmen 
of these engines, varying from 6 to 50-H.P. 
Clayton Foundry, Wigan. (3179) 


[award Morton, Manufacturer of 


Steam Engine Indicators, and all kinds of finished brass-work for steam 
engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures. They are 
simple in construction and efficient in action, lubricating both valves and 
cylinder, the tallow being forced through by higher pressure of steam 
from the steam pipe or boiler acting on the surface of the lubricator 
attached to the valve-box} or cylinder.—Apply to E. MORTON, Chapel- 
hill, Huddersfield. (6460) 





i ithography and Drawing Materials. 
4 —Lithographic Drawings of every description executed with economy 
and dispatch, Also, Railway Plans, Circulars, &c. Architectural, Mechani- 
cal, and Ornamental Designs, Figures, and Landscape Studies, Sketching 
Blocks and Sketching Books of every kind. Strong Cartridge Paper for 
Bui'ders’ Working Models, from 1s. 3d. per quire. Every description of 
Stationery equally cheap. Amateurs and Artists supplied with every requi- 
site for drawing on stone. Instructions affurded. C. MOODY, 267, High 
Holborn. 

N.B.— Western Central Depot for Whatman’s Drawing Paper. 


. ~ e 

A merican Hot Pressed Nuts, Suit- 
pe able for Engineers, Shipbuilders, Agricultural Implement Makers, 
Builders, Machinists, &c.—made by Patent Machinery, which produces an 
uniformity of size unattainable by any other process besides being much 
stronger than ordinarily made Nuts, in consequence of the Iron not being 
strained in the process of Punching. An assorted Stock of Hexagon and 
Square Nuts suitable for }-inch up to 1}-inch Bolts, always on hand, which 
aremade to Whitworth’s Universal Standard size ;.also an assorted stock 
of Nuts, bolt and quarter thick punched for Whitworth; Taps up to the 
size for 1-inch bolts, may be had from the Maker, FRANCIS PRESTON, 
Ancoats Bridge Works, Ardwick, Manchester.— Established, 1816. (5025) 


PATENT HOT PRESSED NUTS. > 


W Collier and Co. respectfully beg 


to call the attention of ENGINEERS, MACHINISTS, and 
others, to their HOT-PRESSED Nuts made by Patent Machinery, by 
which there is « uniformity of size unattainable by any other means, and 
are muck stronger than ordinary made nuts in consequence of the iron not 
neing strained in process of punching, all the sides being perfectly parallel 
to one another, and the hole punched perfectly central whilst the Nut is 
under pressure in the Die Box, the Nut being made at a single stroke at 
the rate of 60 per minute, and may be varied to any required thickness, 

2, GREENGATE, SALFORD. (43 


(6328) 





o Brassfounders, Engineeers, Re- 
FINERS, &c.—The PATENT PLUMBAGO CRUCIBLE COMPANY, 
having completed the enlargement of their premises, beg to call the atten- 
tion of all users and shippers of Melting Pots to the great superiority of 
the PATENT CRUCIBLES, which have been used during the last three 
years by some of the largest melters in England and abroad. In addition 
to their capabilities of melting an average of from thirty-five to forty 
pourings, they are unaffected by change of temperature, never crack, but 
can be used till worn out, require only one annealing for several days 
work, and become heated much more rapidly than ordinary pots, effecting 
thereby a saving of more than fifty per cent. in time, labour, fuel, and 
waste. The Patent Plumbago Crucible Company also manufacture and 
import clay crucibles, muffles, portable furnaces, sublimate pans and covers, 
glass pots, all descriptions of fire-standing goods, and every requisite 
for the assayer and dentists. For Lists, Testimonials, &c., apply to 
Battersea Works, London, 8. W. 14923 


a ’ = ~ 
Patent Wedge and Grooved Surface 
Frictional Gearing.—The Patent Frictional Gearing Company, Pro- 
prietors of Robertson’s Wedze Surface Frictional Gearing Patents, 
GRANT LICENSES to users of Machinery for the unlimited USE of the 
SYSTEM in their WORKS on very moderate terms, enabling them to make 
or order from any mechanician the machinery they require. 

The Company possess five Patents relating to this Frictional System, 
including (in addition to Spur, Bevel, and Mitre Wheels) a system or Dise- 
clutches, and Clutch Movemeuts, Wheel-clutching, Reversing, Differential, 
Speed-ring, Varying-speed, and Brake Movements ; andof Shafting, Pillow- 
blocks, Shafting-hangers, &c. 

Frictional Wheels thus formed are applicable to the heaviest as well as 
the lightest kind of work, and, in addition to their being extensively in use 
for ordinary gearing purposes, have been in use for a considerable time, 
applied to Mills for Rolling Iron, the Screw Propeller, Incline Winding 
Engines, Saw Mills, Pumping Engines, Flax Scutchers, Fan Blowers, Calico 
Printing Machinery, Steam-winches, Cranes, Hoists, &c. 

This system gives great facilities for simplifying Machines, and for me- 
chanical combination, has the advantage of being noiseless and cleanly, 
there being no oil or grease used on the wheels 

Wheel Catalogues and Circulars, giving particulars, sent free by Post ; 
also a List of Manufacturing Agents, and information regarding those who, 
from locality or experience, are best able to execute orders for the descrip- 
tion of work required. 

Office, 20, Buchanan-street, Glasgow. (6296) 


» > Iorki 
ohn Parkin (late Blake and Parkin), 
INVENTOR of CORE-ANNEALED CAST STEEL, and Manufacturer 
of all kinds of Steel Saws, Files, and Machine Knives, Railway Springs.— 
Steel Works, Harvest-lane, Sheffield. [lucorporated Private Mark, 


“X-L-ENT.” 

_._. TESTIMONIALS OF JOHN PARKIN'S 
CORE-ANNEALED CAST STEEL FOR SCREW TAPS, 
AND HARD-CENTRE STEEL FOR DIES, &c. &c. 

W. COLLIER and CO., Tool Makers, Salford, have much pleasure in bear- 
ing testimony to the quality and efficiency of John Parkin’s Core Annealed 
and Hard-Centred Steel, for taps and lathe centres, having tried it for nearly 
four years, and never having found it to fail. 

24th May, 1856. —-— 

Locomotive and Marine Engine Works, 
South-street, Newcastle-on-Tyne, 25th April, 1856. 

Dear Sir,—In reply to your inquiry, we have the pleasure to inform you 
that we are perfectly satisfied with the quality of your Core-Annealed Steel. 
Signed Yours respectfully, 

ROBERT STEPHENSON and CO. 


Mr. Parkin. 


North Eastern Railway, Locomotive and Carriage Department, 
Gateshead, April 19th, 1856. 
Dear Sir,—I am happy to inform you that your Core-Annealed Tap Steel 
that you supplied to this company has given every satisfaction. 
Signed I am, dear Sir, yours respectfully, 
Mr. John Parkin. — E. FLETCHER. 
Atlas Works, Manchester, 17th May, 1856. 

We have used John Parkin’s Core-Annealed Steel for a length of time, 
especially for locomotive stay taps, and we have been perfectly satisfied with 
it, and consider it to be peculiarly adapted to supply a general necessity. 

Signed SHARP, STEWART, and CO, 
Vulcan Works, Bury, 19th May, 1856. 
Dear Sir,—We have given your Core-Annealed Steel a two years’ trial, and 
find it far superior to any other make for taps and burrs. 
Signed Yours respectfully, 
Mr. John Parkin. —-— WALKER and HACKING. 
Caledonian Railway, Locomotive Department, Saint Rollox, 
Glasgow, 29th April, 1858. 

Dear Sir,—We have used your Core-Annealed Steel for all taps made here 
during the last twelve months, and for that purpose find it superior to any 
we have formerly used. Signed Yours truly, 

Mr. Parkin. (6092) BENJAMIN CONNOR. 
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ZINC ROOFING, INCLUDING TIMBER OR IRON FRAMEWORK, 


1s AS 
CHEAP AS SLATES OR GALVANIZED IRON, LIGHTER AND MORE DURABLE. 
Certificates, and Models of various descriptions, may be seen, and estimates obtained on application to 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, WESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 
THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 
_Many Toofs | covered with the zinc thirty years ago have never reqnired repairs. __ (1392) 


ROLLED WROUGHT-IRON FLITCHES 





WROUGHT-IRON GIRDERS 





ey == FOR BRIDGES AND BUILDINGS, FOR TRUSSING BETWEEN TIMBER. 

if i oi . an . ’ 

& & r ‘ MANUFACTURED AND GUARANTEED AS TO STRENGTH. SPIKES, RIVETS, CUT NAILS, WROUGHT DITTO, SCREWS, 

f 1 3 CAST-IRON GIRDERS FOR BRIDGES. 

: 4 BOLTS AND NUTS, BOND HOOPS, CHAINS, ETC. 

4 | ' Wrought-Iron Doors, Boiler, and General Smiths 

Ay ; Work. €-3!--..§) CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
GELS => Sl BUILDERS’ CASTINGS OF EVERY DESCRIPTION. SPEED ON and IRON-WORK for WOOD WAGONS, &c. 


MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON. 


SUCH ARR ANGEMENTS_ ARE MADE FOR DESPATCH AND PU NCTU AL ITY, THAT oR DERS CAN BE EXECUTED 1N A FEW 
ee 


(6056) 
DAYS. 














FOWLIER’S PATENT STEAM PLOUGH 


OBTAINED 
THE FIVE HUNDRED POUNDS PRIZE 


ROYAL AGRICULTURAL SOCIETY’S SHOW 
(AFTER THREE YEARS’ COMPETITION), 


AT CHESTER, JULY, 
AND HAS ALSO OBTAINED 
THREE HUNDRED AND SEVENTY-FIVE POUNDS AT VARIOUS OTHER AGRICULTURAL 


SHOWS IN THE UNITED KINGDOM. 
THE WINDLASS CAN BE FITTED TO ANY AGRICULTURAL ENGINE. 


_For further particulars, Prices, and Catalogues, apply to JOHN FOW LER, Jun., 28, Cornhill, _London, EC. 
ansome’s Siliceous Stone. All 


R kinds of ARCHITECTURAL EMBELLISHMENTS executed in this 
beautiful andindestructible material, at prices not exceeding the ordinary 
cements. 


1858, 


___ (6327.) 


John Parkin (late Blake 
e and PARKIN), 


STEEL WORKS, HARVEST-LANE, SHEFFIELD. 

Manufacturer of Circular Saws, machine turned, 
Mill Saws, Endless Band or Ribbon Saws, of tough 
temper, without joints. Machine Plane, Grooving, 
Moulding, and Mortising Irons, Saw Files, Railway 
Springs, &c. 


Mr. CHAS. 











Full ah aa furnished on applic ation to 
. FRED. RANSOM 
Whitehall Wharf, .- aan row, W estminster ; ; or Patent —,, 
Works, Ipswich. 6219) 


Allott & Thelwall, Hull 


FORGE, Hull, are prepared to SUPPLY 
RIVET, Bar, Nut, and Angle Iron, Shaftings, 
Forgings, Uses, &., "made entirely from Scrap Iron, 
on reasonable terms and on the shortest notice. 
‘The superior quality of the Hull Forge Iron is 
well known, and the brand extensively made use 





Agent for London— 
BADGER, 1, Stangate, Westminster- 
road. (6039) 











x . 
' | ‘he Permanent Way Company Grant 
LICENCES for the USE of important PATENTED ‘INVENTIONS 
(now adopted on numerous railways at home and abroad, to the extent 
of upwards of 10,000 miles) by the following Patentees :— 





| HULL FORGE.| 








Adams, W. B Bridgewater, H. Moate, C. R. of where quality is ef importance.—Hull Forge, 
‘Ashcroft, P Bru F. 8. Pole, William Nov. 8th, 1858, (6299) 
Barlow, P. W. Do ull, Prince, Paul 





BY THE INVENTOR. 
HALEY’S LIFTING JACKS, 


Barlow, W. H. 
Barningham, W. 
Bergue, C. de 


M aa J.J. 
Macneill, Sir John 
Mansell, R. C, 


Richardson, R. 
Samuel, James 
Wild, C. H. 


Billups, J. F. | May, Charles Woodhouse, W. H. 

Boucherie, P. HH. - 
Every information as to description, cost, &c., of the various plans, may JOSEPH HALEY, 

be obtained on application to the Secretary, a ALBION-STREET, GAYTHORN, 
6481) WILLIAM HOWDEN. 


26, Great George-street, Westminster. MANCHESTER. 


FRANC! MORTON and CO, 
secu aimee LIVERPOOL. 
(LATE COALBROOKDALE COMPANY'S PREMISES.) 


1 1 ‘a 
atent Galvanised Iron and Corru- 
a ROOFING, Curved ¢ erage Seli-st apporting Roofs, 
Black and Galva ,pr pared to plin, complete, ly for fixing, requ 
ing no timber, are exce edingly strong, and not liat ble to injury from violent 
winds. Exact Estimates furnished on ay plication, 
CORRUGATED GALVAN! SE DIRON ROOFING PL ATES, very light 
and strong. Siz sin fect 5 by 2, 6 by 2, 7 by 2. PRICE 53d. per super. ft. 
get ee ) Rot yr ING TIL ES, exceedingly light, « urable, and e asily 
fixed. Size of Tile, 3 feet by 2 feet. Price od per superficial foot, packed 
in cases, and are very light for transport. 
CORRUGATED IRON BL ILDINGS: 





TRAVERSING JACKS, TRIPOD JACKS, 
SHIP JACKS, & BOTTLE JACKS, 





Supe anp Centre Latnues, PLanine, 
Suapine, Lorine, Drituine, ScREw- 
ING, Wuret CUTTING, AND OTHER 
MAcuINEs, 





1ise rei 








PATENT CROSS BORING AND SHAPING 
MACHINES, 
PAPER CUTTING MACHINES, 








yar d with: accuraicy econ 










and erected ared to 7 -rwa . <s 
GALVANISED GUTT! ” Rivets, ‘and Screws, RIVET MAKING MACHINES 
Bolts, Nails, Wire, and’ Wire Wor tions s pplied, (1410) 


ols sc 
IMP ROVED COPPER ROPE LIGHTNING CONDUCTORS, from 8d. to 
1s. per foot, necessary fittings, points, &c., supplied complet 
FLAT and ROUND WIRE ROPES, WE 1 ii LR IDGE S, WIRE 
FENCING for Rt: ALLW AYS, PARKS, Xe, | 
IMPROVED DRY HAIR FELT (for clothing Steam Pipes and Boilers 
supplied in long lengths 20 yards by 3: 4 incl (4949 





RICHARD KITCHIN, 
NEER AND IRONFOUNDER 
SCOTLAND BANK IRON WORKS, WARRINGTON, 
MANUFACTURER IN PARTICULAR OF 


2 inches to 3 es wide 





HIND’S PATENT 


AND OT 
W SIGEIg® MACHINERY, 
COMPRISING 
Fixed or Portable WEIGHING MACHINES, for Platforms, Warchouses, &c, 
and Road WEIGH-BRIDGES, of all powers 
for LOCOMOTIVE ENGINE Wheel Regu lating. 
WEIGHING TURNTABLES, all sizes 
ing HOIST WEIGHING CR ABS, of all powers, 
fucturer in general of the most approved 
ABLES, WATER CRANES, and TANKS, ail sizes, 
ver HOISTING CRANES, of every kind, size, or power. 
le or Double CRAB WINCHE S, in variety. 
And the latest improvec a 
“SURE STEAM ENGINES and WATER WHEE bs, 














HIGIL-P 





— 
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RANSOMES and SIMS, IPSWI H, _ Comb ined Ww VATE TUYE "RES for Smiths’ Hearths, Ke. an* 
AGRICULTURAL AND GENERAL ENGINEERS, AND — 
IRONFOUNDERS PUMPS. 
LONDON OFFICE, 31, ESSEX-STREET, STRAND, W.C. (6579) | . 
LONDON OFFICE, 31, ESSEX AND, WiC, (0770 FOWLER AND Co, 
: .| WHITEFRIARS STREET, FLEET STREET, LONDON. 
\lIavton, Shuttleworth, and Co., of! 
C o = LINCOLN, po a Mes ssrs. Fowler and Co., 
78, Lombard-street, LONDON, E C., « 6, Dale-street, LIVERPOOL, as sole Manufacturers, beg to call attention 
A 





i. 
iINEERS, | 


to HOLMAN’S PATENT 
PUMPS. They combine 


vricuitural and Gener DOUBLE ACTION 


: i several important improve- 
Portable and Fi 









And Manufacturers of xed STEAM ENGINES ments, viz, = 
Conibinel Ticediben Gisbuah | A continuous supply is obtained from one barrel, 
whi il Y- “ig sning we ge 18 the Pump delivers at both up and oom stroke, 
a A or 
ress the corm ready cor | thus doubling the quantity raised by ordinary 
marketat one operat ion. Grind } Pumps. 
ing J} s, Sav se 8 3 P ate 
ing Mills, Saw Benches, Pumy ‘The means of connexion to driving power are far 
for Irrigation and Mining pur- 


simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 
— cost of the Pump itself is very considerably 
CHR, 

Speedy access is permitted to al] the valves simul- 
taneously, by the removal of a single plate. This 
simple arrangement saves much expense and loss of 
time, 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can We arranged to suit hot, cold, 
chemical, and every other liquor. They are made 
of 9 sizes, for supply upon the largest or smallest 
scale, 

Ample references can be given to Breweries, Tan- 
neries, Paper, Starch, Soap, Candle, Dye, and Che- 
mical Works, Public Institutions, Railway Stations, 
Government Works, &c. 

Experienced Workmen sent to any part of Town or Country to fix 
Pumping Apparatus. 

Millwrights’ and General Engineers’ Work. Warming, Boiling and 
Drying Apparatus. 

B. F. and Co. keep Portable Steam Engines and a | 
and Double PUMPS from 3 ineh to 12 inch barrels, 
porary purposes, for hand or steam power. 


poses, with all necessary gearing 
for being driven by steam power. 
Full particulars and estimates 

iven on application to the 
above address, 

C.. S., and Co.’s PORTABLE 
STEAM ENGINES are adapted 
for every purpose to which steam 
power can be applied. When 
intended for winding they are 
fitted with reversible link motion 
and winding gear. They are easy 
of removal, as way be seen by the 
engraving, and can be set to work 
immediately on arrival 

C., 8., and Co. are now doing 
an extensive Foreign and Colo- 
nial business, and are prepared 
to send off engines and ma- 
chinery of the before-mentioned 
kinds in a few days from the 
date of order. ‘They wonld also eall attention to the important REDUC- 
TION IN PRICES made for the new year. 

For Exportation.—The above can be obtained through British Merchants, 

(6201) 











a stoek of Single 


Shippers, and Colonial Agents, HIRE, we) 


—— 


team Engines.—For Sale, a Supe- 


S rior High Pressure eden STEAM ENGINE, dhe power, 8 in, 
cylinder, and 1 ft. 6 in. stroke, One of 8-horse power, 10.in, cylinder, and 
1 ft. Gin. stroke. One of 10-horse power, 12-in, cylinder, and 2 ft. stroke, 
Two of 14-horse power, 14-in. cylinder, and 2 ft. stroke; andone of 30-horse 
power, 20-in. cylinder, and 3 ft. stroke. 

Apply to Messrs. PAGE and CAMERON, 64, Old Broad-street, EC., 
London. (6283) 


I] ricks, &c.—To be Let, with imme- 
diate possession, in consequence of the death of the proprietor, J. M. 
Paine, the DIPPENHALL SILICA FACTORY, erected for the purpose of 
making improved fire bricks, building bricks, paving tiles, &c., from the 
soluble Silica Rock.—Apply to view the buildings and bricks, to E. H. 
OGSTON, Esq., resident manager, Dippenhall, Farnham, Surrey; and for 
yerms to Messrs. NICHOLLS and POTTER, Solicitors, Farnham. (6250) 


Pierce's s Unrivalled Pyro- -Pneumatic 


FIRE-LUMP WARMING AND HP i, ATING STOVE GRATES, 
with the cheerful, open fire, producing healthful warmth, with c: »ntinuous 
self-acting ventilation, for churches, schools, public buildings, banking- 
houses, &c. These grates are manufactured solely by PIERCE, the in- 
ventor, for which he Teceived the Prize Medals of London, in 1851, and of 
Paris, in 1855. Price, from £7 10s, 

Illustrated Catalogue, with Prices, and Estimates for Work, furnished on 


application to the Inventor and Sole Manufacturer, 
P IERCE, N vo. 5, Jermyn: street, Regent-street. 
\ Tater Gauges—Water Gauges.— 
Sir,—We find m2 German Gauge Tube superior mY any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tu 
Witcox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
ean arise in working. Guaranteed to standa pressure of 500 Ib. 
Extensively used on all the principal lines. 
N.B.—tThe only tubes for combustion tests, 
To be had only of E. MOORE, 55, Upper Marylebone-street, W, 
*.* Price Lists of Gauge Fittings, &e., on applicatiog. (4328) 


MUIRHEAD AND SON’S 


ml . 

[™prov ed Engine 

COUNTERS for all kinds of 
Steam Engines or Machinery where 
it is required to know the number of 
revolutions or strokes in a given time, 
It is recommended for its simplicity of 
construction and accurate perform- 
ance. The result can be read off 
without trouble or calculation, Net 
price to engineers, £4 10s, each, 

Patent Lever Clocks, &c. &c, 
JAMES MUIRHEAD AND SON, 
Chronometer Makers to the Admiralty, 

Buchanan-street, Glasgow. 


(6350) 








(6158) 





“A REAL BLESSING TO MOTHERS"—* BRITISH 
MEDICAL JOURNAL,” Fes. 120n, 1859. 


gnBER) Persons who cannot 


Cod Liver Oil, should take 
2 NEWBERY and SONS’ COD LIVER OIL 
CAKES, 


which are pleasant and do not 
nauseate, Each cake contains one teaspoon- 
ful of the finest oil, and is taken even by 
children without suspicion. They resemble 
gingerbread in appearance, and will super- 
sede Cod Liver Oil from its portability and 
greater digestibility in this combination. In- 
valids travelling should not be without them, 
for even as an article of diet while travelling, 
they possess a large amount of both animal 
and vegetable nutrition, most sustaining and 
invigorating. 
Prepared by F. NEWBERY and SONS 
Paul’s Chure hyard, London; and sold by 
Price, 4 Ib., 1s, Od. ; 1 Ib., 3s. (6379) 


&, 






% 


re) 
Lives 
CAKES: 


(Established a. p. 1746) 45, St. 
Chemists, &c., in town and country, 


ENDLESS BAND SAWING 
MAGHINE. 


. HARVEY, 


PACTURERS 





& 
MANU 
or 
SELF-ACTING 
MACHINE TOOLS, 
ALBION WORKS, 
GLASGOW 


45 





Messrs. Knowles and Buxton, Ches- 
TERFIELD, MANUFACTURERS of PATENT TUBULAR 
TUYERES. (3383) 





Ordinary size 16 in. long, 39s, each ; extra size 20 in. long, 35s. each ; large 


size 22 in. long, 403, each ; extra large size 24 in. long, 4us. each; Is. each 
extra for sockets. Delivered at Chesterfield station. Terms nett cash 
quarterly. 


THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
PATENTEES 


AND 
MAKERS 
OF EVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY. 
All to be seen in o on 





at the Works, Rochdale, 
Drawings sent on application, 
(6433) 


DOUBLE CYLINDER STEAM 
WINCH. 





TAYLOR'S PATENT 





ames Taylor and Co, Engineers 


and BOILER MAKERS, Britannia Works, Birkenhead, Patentecs and 
Manufacturers of Steam Winches, Hoists, and Cranes, fixed 7 Jane 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated achi 
Patent Crushing Mill for Quartz and other Substances, Iron Buildings, 
&c, to whom all applications must be made for License to Manufacture 
Taylor's Patent Steam Winches and Cranes, (3923) 
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‘aécuracy the Curved and Bevelled Timbers for a Ship’s Frame 





THE ENGINEER. 


Marcu 18, 1859. 
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Green, Engineer, 1a, White| 

© Horse-lane, Mile End-road, London, begs to call the attention of 

Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 

every description of CASK. The machines may be seen in operation at 
several extensive cooperages in London, upon application as above, 

G Green also w shes to introduce to the notice of Ship Builders his 

Patent Curvilinear Sawiug Machine for Sawing with rapidity and perfect 


(6332) | 


’ il. . . 
ray’s Traction Engine Company 
(Limited) are prepared to enter into CONTRACTS for the KE- | 
MOVAL of HEAVY MERCHANDISE to or from all parts of London orthe 
suburbs at a considerable reduction upon the cost of horse labour. The 
Company is also prepared t+ c mtract for the supply of e gines capable of 
drawing heavy loads upon all descriptions of COMMON ROADS 
BRAY’S TRACTION ENGINE 's the only one that can draw heavy loads 
without the assistance of an endless railway or a tramroad ; its power of 
traction is far greater than that of any other engine yet offered to the public. 
Not requiring any ap) aratus to travel upon, it can be maintained in working 
order at a smail expense. and it does no damage to the roads, For mining 
and colliery operations it wil draw trains of wagons at one-third the cost of 
horse labour.—Apply to Mr. C. A. HANSON, at the Company's Offices, 12, | 
Pall-mall, East, London, 8. W. (6569) | 


Machinery of all kinds for Sawing or Working in Wood, 


. . 1 “% | 
The Whittington Freehold Estate, 
and COLLIERY COMPANY Limited) —Registered pursuant t» the | 
Joint-Stock Companies’ Acts, 1856-7 (by which the liability of Shareholders | 
is limited to their subscriptions), Capital £60,000, in 12,000 shares of £5 | 
each. Deposit on application £1 per share, ani £1 on allotment, but no 
further call will be made until after 12 montis, when the remainder will be | 
called, at intervals of not less than six months, as and when required. 
DIRECTORS. | 
John Brown, Esq., Rose-hill, Chesterfield, Director of the Union Bank, | 
Sheffield. 
Henry Ranveley, Esq., Unstone Ironworks, Sheffi ‘Id. 
William Tuxford, -q., 106, Upper Thames-street, London. 
F. R. Pierce, Esq., Whittington, Chesterfield. 
Kobert Simpson, Esq., 4, Charlotte-row, London, Blaina Ironworks, Mon- 
mouthshire, 

John Stanton, Esq., M.D, Upper George-street, Bryanston square 
BaNKERs, ~Messis. Smith, Payne and Smith, Londun; Messrs, Crompton, 
Newton, and C. Chesterfield. 

Souicitors.—Messrs. Tucker, Greville, and Tucker, °8, St. Swithin’s-lane ; 
William Clayton, Esq., solicitor, Chesterfield. 
AvpiTorS.—Messrs. Harding, Pullein, and Co., public accountants, Loth- 
bury, London, Mr. Henry Osborne, Chesterfield Bank, 
Brokers. — London, Messrs Scrutton and Son, $1, Old Broad-street ; 


Sheffield, Messrs. F. E. and S, Smith, George-street: Leeds, Mr. T. E. | 

Plint, Park-row: Liverpool, Messrs. Theakstone and Hargreaves, India- | 

buildings, and J. W. 8S. May, Dale-street ; Manc‘wster, Messrs. Johnson | 

and Son, Stock Exchange; Bristo!, Mr. John Kempson Thomas. 
Seckerary.—Mr. H. R. Downman, 
Ovrices —274, Bucklersbury. 

This Company has been formed for the purchase of the Frechold Landed | 
| 
| 
! 
} 
| 
| 









Estate of 152 acres, together with the machinery, plant, and the coal, ivon- 
stone, and minerals thereunder, as also under 119 acres of land adjoining, 
embracing five seams of first-rate coal, together nearly 000 acres, adapted 
for house, gas, coke, and manufacturing purposes, 

The property is situate in the parish of Whittington, near Chesterfield, 
on a branch of the Midland Railway, and near the Chesterfield Canal, 

The colliery is raismg above 750 tons per week, which is contracted for | 
by highly respectable firms, whilst the machinery is capable of raising 1,000 
tons per week ; and as soon as the lower seams are reached, the outlay for 















and dispatch, 
cal, and Ornamental De-igns, Figures and Landscape Studies, Sketching 


British and Foreign Patent Office.— 


MR, FRANCIS WISE, Consulting Engineer. and Patent Agent, 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered. ACircular of Information gratis. (8719) © 


Wanted, a Situation by a thoroughly 


Practical Engineer, to take charge of Erecting; no objections t 
go abroad. First-class references and testimonials can be given, either as 
sea-going or landenginver. Address. W. W. G , 57, Saville-street, Leeds. 








[2 ventions ‘Mr. William Brookes, 


Patent and Registration Agent (of 20 vears’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors” 
may be had free on application, or by post on forwarding two postage 
stamps. (931) 


Patents. Messrs. Hunter and Co., 


Patent Agents and Consulting Engineers, 131, Fleet street, E.C 
The Sale of Pavent Rights negotiated. A Guide to Inventors post free 
Drawings prepared. Provisional protection, £7 7s. Patent £18 more (6568) 


NOTICE TO INVENTORS. 


( )ftice for Patents of Invention, 4, 


Trafalyar-square, Charing-cross.—The ‘Circular of Information” 








nay be had, gratis, as to the reduced expense and facility of protection for 


mventions under the new Patent Law for the United Kingdom or Foreign 
Countries; and every information as to al] patents granted from 1617 to 


| the present time, by applying personally or by tetter to Messrs. PRINCE 


and Co., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


. ° 
Mechanical Motion.—A Plate, [lus- 
a TRAIING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months, 8 Guineas, Patent complete, £20 more. 
Mr. W. CLARK, Patent Agent, 53. Chancery-lane. 


i ry Md ; . . 
Tuleanised India-Rubber Washers, 
VALVES, HOSE-PIPES, and any other article in INDIA-RUBBER 
made to any desigu ior Engineering and Scientific purposes, 
JAMES LYNE HANCOCK, (4893) 
Valeanised India-Rubber Works Goswell-road, London. E.C. 


(932) 





yn + ve ae ay ee ‘ee 
I: lastic Steam Packing, warranted the 

4 best quality, at £6 per ewt., and at very reduced prices, Vulcanised 
India Rubber Valves, Washers, Rings, &c. Machine Banding, and Hose 
of the best American make, All the above articles kept in stock, Others 
made to order. 

DODGE and GIANDONATI (late Dodge, Bacon, and Co.), 44, St. Paul’s 
Churchyard, London, E.C. (5014) 
TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


The Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction 
Washers, Flexible Tubings. 

Sheets. | D.iving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 


And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers cf Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter in any thickness. 32 


“V3 ~ + ywIAY r a , 
fill and Smith, Brierley Hill [ron- 
- works, near Dudley MANUFACTUREKS of BEST SCRAP 
FAGOTTED SHAFTS for marine and other steam engines, crank shafts, 


| railway axles, ships’ knees, and hammered iron of every description. Ham- 


mered shafts or bars up to 4% ft. in length. 
All kinds of Railway Ironwork and Smiths’ Work of a!l descriptions. 
Ironfounders, Agricultural Implement, and Iron Fencing Manufac- 
turers. (6204) 


Messrs. R. and J. Coupe, Manufac- 
4 turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger description of Engines (30-horse power and up- 
wards Mounted with their Improved Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 
N.B.—R. and J. C. always endeavour to keep in stock a large assortmen 
of these engines, varying from 6 to 50-H.P. 
__ Clayton Foundry, Wigan, ; ___(8179) 
i ithography and Drawing Materials. 
4 -Lithographie Drawings of every description executed with economy 
Also, Railway Plans, Circulars, &c. Architectural, Mechani- 


Blocks and Sketching Books of every kind. Strong Cartridge Paper for 
Bui ders’ Working Models, from Is. 3d. per quire. Every description of 
Stationery equally cheap. Amateurs and Artists supplied with every requi- 
site for drawing on stone. Instructions afforded. C. MOODY, 267, High 
Holborn. 

N.B.— Western Central Depot for Whatman’s Drawing Paper. (6328) 


}idy rard Morton, Manufacturer of 


Steam Engine Indicators, and all kinds of finished brass-work for steam, 
engines. Sole maker of John Westerby's Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures. They are 
simple in construction and efficient in action, lubricating both valves ana 


cylinder, the tallow being forced through by higher pressure of steam 
from the steam pipe or boiler acting on the surface of the lubricator 
attached to the valve-box] or cylinder.—Apply to E. MORTON, Chapel- 


hill, Huddersfield. (6160) 


Te be Sold, a New and Perfect 


RAILWAY WHEEL-MAKING PLANT, with latest improvements 
iz.:--Two very strong and powerful wheel-turning lathes, one capable o 


(With power to add to their number.) Pa 
Joseph Barber, Esq., Brewer's Quay, Lower Thames-street, will join the 
Board after the formal transfer of his property to the Company. 
ConsvuLTina ENGtNgER.—John Hawkshaw, Esq., 33, Great George-street, 
Westminster. ; 
Enoreer.—Sir Charles Fox, 8, New-street, Spring-gardens. 
BANKERS.—Messrs, Currie and Co., 29, Cornhill, and 
The London and Westminster Bank, Lothbury. 
Sonicrrors. — Messrs. W. Murray, Sou, and Hutchins, 11, Birchin-lane. 
Brokens.—Messrs, Hill, Faweet, and Hill, 29, Threadneedle-street. 
Secretaky.—James Le Geyt Daniell, Esq _ ; r 
THE object of the NORTHFLEET DOCKS AND LONDON QUAYS 
COMPANY (LIMITED), 1s to provide the Port of London vith the | 
following among other important advantages:— — 5 : 
DRY DOCKS.—The Port of London, as compared with Liverpo 1, South- 
ampton, and many other Ports in the United Kingdom, is greatly 
deficient in Dry Dock Accommodation, It is a remarkable fact that 


which is provided for in vhe capital of £60,009, at least 2,000 tons per week, | 
independently of the ironstone, will be raised. 
ductions, wi!l give a net profit of 16 per cent to the shareholders, and when 
the workings are extended (within two years) nearly double that profit 
By the arrangements for the purchase, £20,000 remain on mortgage 
over a periodof years, and not more than £2 will be ca led up for the first 
further calls will be made 
Full particulars, together with the valuations and estimates of Messrs, 
experienced mineral agent, will appear in the prospectus, which, with 
forms of applicat.on, may be had at the offices of the Company, and the 
addressed, (6572) 
‘ T . - | 
T he Northfleet Docks and London | 
OFFICES—10, CANNON-STREET, LONDON, EC, 
Capital £1,590,000, 18 75,000 SITARES OF £ 0 RACH. 
£2,000,000, according to the requirements of the Company, by the issue of 
25,000 Shares of £2u each, which will be offered in the first instance to the 
Deposit £2 10s. per Share, £1 of which is to be paid on application. 
DIRECTORS, 
Deputy-Chairman. James Nugent Daniell, Esq. (Chairman of the Black- 
wall, and ‘Vilbury and Southend Railways). 
William H. Furlonge, Esq., (Messrs, Magalhaens, Reay, and Co )75, Mark- 
lane, City. 
Patrick Dougias Hadow, Esq., (Director of the Peninsular and Oriental 
Steam Navigation Company). 
Surrey. 
John Dawson Lowden, Esq., Leinster-gardens, Hyde Park. 
Robert Pulsford, Esq., 58, Upper Belgrave-street, Belgrave-square. 
George Edgar Ranking, Esq. (Messrs. John Ranking and Co.), 11, St. 
Henry Tootal, Esq., (Chairman of North and South-W estern Railway curring 446. Gin, i dinenetes, and oneS fi. 6in., eoared at both cnnds with 
Junction, and Deputy-Chairman of the Shropshire Unton Railway and | double. driving apparatus and self-adjusting drivers, weighing altogether 
Francis Wright, Esq., Butterley Ironworks, and Osmaston Manor, Derby- and driving gear attached. One Hydraulic Press for forcing wheels on orf 
shire. off the axles. One Spoke-bending Machine. One Axle Slotting Machine to 
The whole may be seen and particulars learnt at Messrs. R. THWAITES 
and CO., Engineers, &c., Vulcan Ironworks, Bradford, Yorkshire. (6436) 


The present returns from the land, coliiery, and ironstone, after all de- | 
may be relied on. 
12 months, and £2 during the second year, beyond which it is not expected 
Jeffeock and Walker, Haslehurst, and others, and the calculations of an 
reanective solicitors and brokers, to whom applicatious for shares are to be 
QUAYS COMPANY (LIMITED) 
With power to the Directors at any time to increase the Capital to 
then existing Shareholders. 
Chairman.—The Right Hon. J. Stuart Wortley, MP. 
Sir James D, Elphinstone, Bart., M P., Portsmouth. 
Lord Alfred Hervey, M.P., 6, St. James’s-square. 
Rear-Admiral Sir George R. Lambert, K.C B., Norbiton-place, Kingston, 
Licutenant-Colonel Neville, 5, John-street, Berkeley-square, 
Helen’s-place. 
Canal Company). about 14 tons each. One Hydraulic Blocking Press for wheels, with pumps 
cut both ends of two axles at one time, 
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Te be Disposed of, a Strong and 

Powerful DREDGER, recently constructed on the best principles, 
| suitable for either docks or tidal rivers, and capable of dredging in depths 
' Varying from 3 ft, to 20 ft. The engine is 20-horse power, and has the ne- 
| eessary crabs connected therewith to work the dredger both transversely 
and longitudinally, so as to make it entirely self-acting. This is a most 
complete tool, and well worth the attention of parties carrying on works 
where a dredger is required, and may be seen at work in the river Ancholme, 
near Brigg, on application being made to Adam Smith, Esq., Great Grimsby. 
| _ Further particulars may be obtained by applying to Mr. C. LEATHER, 

Wisbech, or at the Breakwater Works, Portland. (6446) 

there are no Dry Docks on the Thames belonging to any of the existing - 


. Yompanies, Whereas Liverpool, for example, possesses eighteen | 77 : oS oa ~! 
is Gece wenn those at Birkenhead, aie of receiving ships of Qaw ing Machinery for Sale. A 
the largest tonnage, which at present cannot be accommodated in any K Vertical Saw Frame, adapted for Cutting Timber, of five feet on the 
Dock in the Thames, e side and under, driven from the lowerend. This machine is of first-class 
INCREASED WET DOCK GENERAL ACCOMMODATION,—The crowded | workmanship, made by Messrs. John McDowall and Sons, to a foreign 
state of the river above Woolwich renders navization tedious, dangerous, | order (since declined), and will be sold at a considerable reduction on the 
and expensive ; and this, in addition to the want of Dry Docks, com- | contracted price. — Apply at Walkinshaw Foundry, Johnstone, N.B., 
pels steamers and other vessels, especially those of the larger class, to | where the Machine may be seen complete —Johnstone, Jan. 23rd, 1858. 
avoid the port of London, Nevertheless there is a greater ec neentratin | p.s. An Engraving of the Frame may be seen at the office of the 
of Shipping in the Thames than in any other Port in the World, and ‘he Engineer,” 163, Strand. (3601) 
the Trade of London wih of ports of the Globe — _ ——-, J = . d Wi d iia E = 
creasing. This is prov ny the statistics ¢ 1@ Board of Trade y o 
pone vile further show that the Port of London paid, in the year umpmg anc In : mg ‘ NngmMes. 
1856, £4,761,416 more than all the other Ports of the United Kingdom | FOR SALE, an excellent 50 in. PUMPING ENGINE, 10 ft. stroke, 
out together, while during the last thirty years no proportionate | two boilers 10 tons each, in perfect condition, nearly new, with fire-proot 
een in Dock accommodation has taken place, house. A 24 in. WHIM HORIZONTAL ENGINE, with 10 tons boiler, 
nearly new, in excellent condition, and drawing machine attached. 
As these engines are very superior in make and condition, parties requiring 














are. 

Applications for Shares to be ma:e to the Secretary, at the Offices of the 
Company ; to the Brokers, Messrs. Hill, Fawcett, and Hill, 29, Thread- 
needle-street, London; also to John _B. Neilson, Esq.. Liverpool ; 
William Mewburn, Esq., Manchester; Nathaniel Lea, Esq., Birming- 
ham; Thomas Parkinson, Esq., and Harry Hughlings, Esq., Halifax ; 
Messrs. McEwan and Auld, Glasgow ; William Bell, Esq., Edinburgh ; 
John Dubedat, ., Dublin, from all of whom detailed Pros; 
and Forms of App nm fur Shares may be obtained (6575) 





PLANS AND ESTIMATES of the whole undertaking have been carefully 
prepared, and have been investigated by a Committce appointed for | : 7 : parti 
that purpose. The reports of the Engineers show a sum of £2000 000 | engines will do well to examine them.—Apply to Mr. C. Wescomb, 21, 
will be sufficient to carry out the undertaking in its integrity, leaving Southernhay, Exeter. = (3336) 
an ample margin for the purchase of the properties ; and the Engineers - a 
have named to the Directors eminent Contractors, who are willing to | umping Machinery. Gwynne and 
take and guarantee the execution of all the works within the estimate, | ; a RA 4 a Seite 
It is intended, however, to construct the Works at Northfleet by | co., Fngineers, London, manu ucture an supply the following 
gradual operations, according to the requirements of Commerce, and it | MACHINERY, of the ‘most approved construction and with all the latest 
js not expected that more than £1,250,00) will be called up within the | improvements :- Portable and Fixed Steam-Engines and Boilers of every 
first eighteen months ; no call to exceed £2 10s, per share. | description ; waterwheels, windmills, horse and hand- wer machines ; 
In the event of the Directors not deeming it advisable to proceed, the | pumping machinery for the supply of towns, cities, an districts, and for 
deposit will be returned to the Shareholders, less the eyo pce a gp oa yg gn dny ~ een, Sn 
> hic i - circum: "eS @ od Five Shillings umping o offer- \ ‘1 R, > , &e. py als 
a a Sy Se aD eee ema my Ba and supply the pumping and other machinery for paper, pulp, 
and fulling mills, breweries, distil eries, tanneries, starch works, bleaching, 
dyeing, and calico printing works, chemical works, silk, cotton, and flax 
mills, and manufactories in general. All letters not paid will be refused. 
| Illustrated price lists fo on receipt of six portage stamps.— 
GWYNNE and Co., Hydraulic and Mechanical Engi , Essex-whart, 
Strand, " 
For Exportation.—The above can be obtained through British Merchante, 
Shippers, and Colonial Agente. . ea 








7 ; ee 
o Engineers, Machinists, and 
Other:.—An experienced Draughtsman, in an Engineer’s Office, wishes 

to fill up his leisure hours in Making every description of Drawings (both 

finished and working).—Apply to J. C. W., Pest Office, Wolverhampton. 


Soda Water Machines.—Before you 


either purchase, order, or recommend the above, see illustrated and 
descriptive pamphlet, which will be forwarded free, on application to 
S. BARNETT, Engineer, 23, Forston-street, Hoxton, London, A liberal 
allowance to the trade, (6200) 


. Nae . va ' ay 
Jreston and McGregor’s Patent Ma- 
CHINES FOR FORGING AND CUTTING FILES at less than one- 
fourth the cost of those made by hand, may be seen working daily at the 
mekers, FRANCIS PRESTON, Ancoats-bridge Works, Manchester. — 
Established 1816 
The Files produced by these Machines are considered by many of the 
most eminent engineers and machinists to be far superior to hand-cut 
Files, and to last much longer, whether used for iron, brass, or steel (502s) 

















\ ‘ nh. 2 " <3 7 T : 
Steam kngines, Water Wheels, Mill- 
h work, Corn Mill Machinery; every description of Machinery for the 
Manufacture of Woollen Cloth; Hydraulic Presses, tron ad Brass Cast- 
ings. JAMES FERRABEE and CO., Phenix Ironworks, Stroud, Glou- 
cestershire. (5024) 


. " 3 a x = al a j 
team Ingines.—R. Thornton & Co., 
: St. Leonard’s Ironworks, Edinburgh, have a number of Portable and 
Stationary Engines and Boilers for SALE, at Pr.ces from £55 to £500 each, 
suitable for Farming and other purposes where steam power is required. 
Further information will be given on application. (63:57) 
\ Leake wml Wiellncn ton bala 
team Engines and Boilers for Sale, 
—“ —A 10-horse power High Pressure Beam Engine, a 10-horse power 
Horizontal Engine, a!soa good second-hand Cornish Boiler, 16 feet long, 
5 fect diameter, and 30 inch tube, fittings and furiace work all complete, 
(Boiler can be seen at A. Goodwin's, Engineer, Great Guildford-street, 
Southwark.)—R. RICHARDS and CO., Upper Ground-street, Blackfriars- 
bridge, Surrey side, aie (4441) 
‘\ 2-7 . Pe ay > Sree 
Qteam Boilers made by William 
WO _WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 











1 7 : Th > a ; 
team Kngines.—the following sizes 
of High Pressure JIORIZONTAL ENGINES, with or without boilers, 
kept always on stock :—4-horse power engine. cylinder Gin., stroke 12 in, : 
6-horse power engine, cylinder 8 in., stroke 18 in. ; 10-horse power 
engine, cylinder 10} in., stroke ?4 in.; 13 horse power engine, cylinder 
12) in., stroke 30in. Also for Sale, a 6-horse power engine, as above, 
with link motion, and a small donkey engine for feeding boilers. All other 
sizes of horizontal or beym engines and boilers supplied on the shortest 
notice.—Apply to FLETCHER, JENNINGS, and CO., Lowca Engine- 
works, Whitehaven. (6256) 


~ ame aa bl . x ” aie > 
jor Sale, a Pair of Tug Engines, of 
40-Horse Power collectively. Cylinders 25 in. diameter, and 3 ft. 6 in, 
stroke, and disconnecting ; all valves, &c., brass, pipes copper, with boilers, 
wheels, and donkey engine complete Also a Pair of Tug Engines, 20-horse 
power collectively, tubular boilers and wheels, suited to a light draught of 
water.—For further particulars, apply to E, B. BARNARD, Marine Engineer, 
72, Mark-lanc, E.C. ; or 9, Catherine-court, Seething-lane. (6444) 
Ww BS nag? VEN a = Y 
ngineers’ Tools.—For Sale, a Self- 
ie ? 
Ad acting SLIDE LATHE, 11 in. centres, and bed 12 ft, long, complete; 
and two Portable Punching and Cutting Machines, one suitab‘e for } in, 
plates, and the other for Zin plates, both adapted for hand or steam 


power.— Apply to Messrs. PAGE and CAMERON, 64, Old Broad- 
street, E.C. 6206) 


> a. x 4 i . ‘ Y 
| ngineering Tools to be Sold Cheap. 
; 4 A Powerful Planing Machine to plane § ft. long, 3 ft. 4 in. wide, 3 ft- 
eep. 
A Planing Machine to plane 20 &. long, 2 ft. 8 in. wide, 2 ft. deep. 
A Powerful Brake Lathe. 
A Slide and Screw Cutting Lathe 24 ft. bed, 12 in. centre. 
The above tools are quite new, and will be sold a bargain. 
For parttculars apply to Messrs. HENRY ASHFORTH and SONS, 
Lincoln-street, Nottingham. (6129) 
_ ww? | —. : - ee " 
[xgineers’ Tools for Sale, and ready 
4 tor DELIVERY.—Self-acting, sliding, and screw cutting lathes, 
6, 7, 8, and 10-inch centres, with beds 6, 8, 10, and 16 feet long; planing ma- 
chine to plane 2 ft. wide and 3 ft. 6 in. long; ditto to plane 12in. by 24 in; 
strong punching press to cut and punch $-inch plate. small shaping machine, 
screwing machine with taps and dies from 3 to 1} in. ; powerful slotting 
machine; small ditto; a variety of single and double geared drilling 
machines; bench and wall drills; single and doub!e geared hand lathes : 
planed iron beds, 8, 10, 14,2nd 1é ft, long: compound slide rests, foot 
lathes, ratchet braces, &e.—Apply to W. BLACKET, Hope Ironworks, 
Southwark-bridye-road, close to Union-street, London (#215) 
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Te Brassfounders, Engineeers, Re- 

_ FINERS, &c.—The PATENT PLUMBAGO CRUCIBLE COMPANY, 
having completed the enlargement of their premises, beg to call the atten- 
tion of all users and shippers of Melting Pots to the great superiority of 
the PATENT CRUCIBLES, which have been used during the last three 
years by some of the largest melters in England and abroad. In addition 
to their capabilities of melting an average of from thirty-five to forty 
pourings, they are unaffected by change of temperature, never crack, but 
can be used till worn out, require only one anncaling for several days 
work, and become heated n.uch more rapidly than ordivary pots, effecting 
thereby & saving of more than fifty per cent. in time, labour, fuel, and 
waste. The Patent Plumbago Crucible Company also manufacture and 
import clay crucibles, muffles, portable furnaces, sublimate pansand covers, 
glass pots, all descriptions of fire-standing goods, and every requisite 
for the assayer and dentists. For Lists, ‘Testimonials, &c., apply to 
Battersea Works. | ondon, 8. W. (4928 


PATENT STEAM ENGINE AND LOCOMOTIVE 
C. ANKS. 














. a  __ 
oseph Lee, Engineer, Norman- 
street, Lincoln, has patented an invention for manufacturing Cranks 
for Steam Engines and other purposes from round and square bar iron. 
Most of the Cranks now in use are made from what is called hammered iron 
from the tilt hammer, the crank part being cut out of the solid. This pro- 
cess is not only very expensive, from the amount of labour necessary to 
form the crank, but it often happens that where the bearing is turned for 
the brasses in the crank part, the fibre of the iron is not in the right direc- 
tion with the shaft, so that when brought to heavy work is liable to break. 
It is also difficult to make them by hand out of round bar iron, though the 
best Lowmoor iron is used to insure a sound article—the corners require a 
considerable deal of working with heavy hammers or Lattering rams to get 
them up, and the repeated heating aud hammering injures the fibre of the 
iron in their making—and to get them the exact length of stroke and true in 
every respect, is a very nice point. 

By the present invention the expense and trouble of manual labour is 
superseded; the bar when heated is .put into the machine, and by its 
motion the four corners of the crank are formed complete, with thegreatest 
possible truth, and in fifteen seconds, 

‘the machinery is so arranged that any amount of metal can be thrown 
into the crank part at the time of its being formed. 

By this invention, that which has hitherto been the most important and 
difficult part of the steam engine, is reduced to the greatest simplicity, and 
at a Jess cost of time than the smallest article of the engine. 

Cranks for any horse power, either for portable engines, locomotives, 
marine engines, or stationary engines to any extent, can be supplied, and 
at little more than half the cost of those cut out of the solid, (€578 

J. LEE, Engine-works, Norman-street, Lincoln, 
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JOSEPH WARDEN AND SONS, 


RAILWAY IRONWORKS, BIRMINGHAM. 
LONDON OFFICE, 27, Great George-street, 
WESTMINSTER. 
(Manufacturers of Mercnant Bars, ANGLE AND T TRON, BOILER PLATES, 
CORRUGATED AND GALVANISED Suegts, &c. 
Also Screw Bolts and Nuts, Boiler Rivets, Hoisting Crabs, 
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(1867) 














Serew Jacks, Chains, dc. (3881) 
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POWIS, JAMES, AND CO., 
ENGINEERS, PATENTEES, AND MANUFACTURERS 


ALL KINDS OF MACHINERY FOR WORKING IN WOOD. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 


ENDLESS BAND SAWING MACHINES, NEW PATENT. 
NO MORE BREAKAGE OF SAWS. 


owis, James, and Co., beg to call the attention of all 
who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 
ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 

A STOCK OF MACHINERY FOR WOOD ALWA kept READY, including their PATENT MACHINE 
for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE. 

CIRCULAR SAW BENCHES with 
and MOULDING MACHINES. 
Letters and Applications for Machinery to be addressed to 


COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 


Also 
GROOVING, 


RISING TABLES, and Patent PLANING, TONGUEING, 





(5037) 











GEORGE SPILL, 


ST. GEORGE’S-STREET 
LONDON DOCKS, E. 
LEAD, OIL, AND COLOUR WORKS. 
WHITE LEAD, TAR, AND TURPENTINE 
MERCHANT. 


BEssessee- 





MANUFACTURER OF 
SPILL’S IMPROVED WHITE 
PAINT, COLOURS, AND 


VARNISHES. 


ZINC 


PATENT OIL BOILER AND REFINER. 


Pure Colga, Olive, Sperm, and Engine 
Oils, Cotton Waste, and best 
Town-made Glue. 





SOLE’ AGENT FOR 
Greene’s Metallic Oxide Paint, 


THE BEST FOR SHIPS BOTTOMS AND 
TRONWORK. (6177.) 


To ‘STEAMSHIP OWNERS, “ENGINEERS, AND OTHERS. 
HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 


‘These Counters Register the number of Revolutions made by an Engine 


or other Mechanism. They may = used for ascertaining the duty of Pumping Engines and Water-wheels; the revolutions on board a grand 
to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. 











vessel ; 


How’s Patent SALINOMETER, FOR SreaM BorLeRs vsinc Sart WATER, 

By these, the density of the water in the Boiler is at all times accurately shown, and a saving of boiler and fuelis effected. They are adopted by 
the Admiralty, the Honourable Trinity Corporation, and others, Copies of Testimonials from Messrs. Penn, Messrs. Maudslay, and others, will be for- 
warded on application. 

How’s Enginz-Room TELECRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND ENGINEER. 
Sccizty oF ARTs Prize MEDAL, 1855. 


This is a Mechanical Telegraph, and, by its peculiar construction, error or misunderstanding is rendered impossible, Itis now extensively adopted, 


and gives great satisfaction. 
How’s Patent Fresh Water APPARATUS FoR SuHIPs’ UsE. 
his Apparatus is designed for the Distillation of Fresh from Salt Water ; 
found invaluable. 


Testimonials may be seen, 


Patent STEAM-PoMP AND FIRE-ENGINE FoR SuHrps’ UsE. 


This Steam-Pump occupies but a small space, 


works perfectly noiselessly, and throws an immense volume of water. An Illustrated Circular of | 
Fresh Water Apparatus and Steam-Pump combined, 


free on application. . 


How’s Parent Macuine ror Curriye Bouts, Rops, SprnpLEs, WiRzE, &€. 
Simple in construction, inexpensive, occupies but little space, and will not easily get out of order, 
A PAMPULET ILLUSTRATIVE OF THE ABOVE, SENT FREE BY POST ON APPLICATION TO 


A P. HOW, ENGINEER, 
81, MARK-LANE, LONDON. 


EVERY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, &c, &e., SUPPLIED. (6362) 





| we have ~ gaa used, 


THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
PATENTEES 
AND 
MAKERS 
OF EVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY 
All to be seen in o 
at the Works, Rochdale, 
Drawings sent on application, 
(6438) 


‘__,, | WROUGHT IRON BEAMS AND 
GIRDERS, 


Of various sizes up to 12 in, deep, with Top and 
Bottom Flanges, 5 in. wide, rolled up to 28 ft. long 








Smaller dimensions can be produced much 
longer. 


For SECTIONS, PRICES, “naiie particulars, 
Apply to 
. + MATHER, LEDWARD, and Co., 


LIVERPOOL. (6407 


———-l#°———-—-4 





RANSOMES and SIMS, IPSWICH, 
AGRICULTURAL AND GENERAL ENGINEERS, AND 
IRONFOUNDERS. 

LONDON OFFICE, 31, ESSEX-STREET, STRAND, W.C. 


MAN WHO KEEPS 


IMPORTANT TO EVERY 





horley’s Food for Cattle, 77, New- 
GATE-STREET, LONDON. Price 50s. per Cask, containing 448 
Feeds. Carriage paid to any Station. A Pamphlet, post free, on applica- 
tion. (65655) — 


“ BRITISH 
1859. 


“A REAL BLESSING TO MOTHERS”— 
MEDICAL JOURNAL,” Fes. 121n, 


m, BEp he, Persons who cannot 


swallow Cod Liver Oil, should take 
= NEWBERY and SONS’ COD LIVER OIL 
CAKES, which are pleasant and do not 
nauseate. Each cake contains one teaspoon- 
ful of the finest oil, and is taken even by 
children without suspicion. They resemble 
gingerbread in appearance, and will super- 
sede Cod Liver Oil from its portability and 
greater digestibility in this combination. In- 
valids travelling should not be without them, 
for even as an article of diet while travelling, 
they possess a large amount of both animal 
and vegetable nutrition, most sustaining and 


oO 
LiveR 
rorating 
CAKES: prepared’ by F. NEWBERY and SONS 


(Established A. p. 1746) 45, St. Paul's 9 7 London ; and sold by 
Chemists, &c., in town and country. Price, 4 1b., 1s. 9d. ; 1Ib., 3s. (6879) 


Patent Wedge and Grooved Surface 


Frictional Gearing. —The Patent Frictional Gearing Company, Pro- 
prietors of Robertson’s Wedge Surface Frictional Gearing Patents, 
GRANT LICENSES to users of Machinery for the unlimited USE of the 
SYSTEM in their WORKS on very moderate terms, enabling them to make 
or order from any mechanician the machinery they require. 

The Company possess five Patents relating to this Frictional System, 
including (in addition to Spur, Bevel, and Mitre Wheels) a system of Disc- 
clutches, and Clutch Movements, Wheel- -clutching, Reversing, Differential, 
Speed-ring, Varying-speed, and Brake Movements ; and of Shafting, P illow- 
blocks, Shafting-hangers, &c. 

Frictional Wheels thus formed are applicable to the heaviest as well as 
the lightest kind of work, and, in addition to their being extensively in use 
for ordinary gearing purposes, have been in use for a considerable time, 
applied to Mills for Rolling Iron, the Screw Propeller, Incline Winding 
Engines, Saw Mills, Pumping Engines, Flax Scutchers, Fan Blowers, Calico 
Printing M: achinery, Steam-winches, Cranes, Hoists, &e. 

This system gives great facilities for simplifying Machines, and for me- 
chanical combination, has the advantage of being noiseless and cleanly, 
there being no oil or grease used on the wheels. 

Wheel Catalogues and Circulars, giving particulars, sent free by Post ; 
also a List of Manufacturing Agents, and information regarding those who, 
from locality or experience, are best able to execute orders for the descrip- 
tion of work required. 

Office, 20, Buchanan-street, Glasgow. (6296) 


ohn Parkin (late Blake and Parkin), 
INVENTOR of CORE-ANNEALED CAST STEEL, and Manufacturer 
of all kinds of Steel Saws, Files, and Machine Knives, Railway Springs.— 





og 








Steel Works, Harvest-lane, Sheffield. Incorporated Private Mark, 
** X-L-ENT.” 

TESTIMONIALS OF JOHN PARKIN'S 
CORE-ANNEALED CAST STEEL FOR SCREW TAPS, 


AND HARD-CENTRE STEEL FOR DIES, &c. &c. 

W. COLLIER and CO., Tool Makers, Salford, have much pleasure in bear- 
ing testimony to the quality and efficiency of John Parkin’s Core Annealed 
and Hard-Centred Steel, for taps and lathe centres, having tried it for nearly 
four years, and never having found it to fail. 

24th May, 1856. —— 

Locomotive and Marine Engine Works, 
South-street, Newcastle-on-Tyne, 25th April, 1856. 

Dear Sir,—In reply to your inquiry, we have the pleasure to inform you 
that we are perfectly satisfied with the quality of your Core-Annealed Steel. 
Signed Yours respectfully 

ROBERT STEP HENSON and CO. 
North Eastern Railway, Locomotive and Carriage Department, 
Gateshead, April 19th, 1856, 
Dear Sir,—I am happy to inform you that your Core-Annealed Tap Steel 


Mr, Parkin. 


- . ' | that you supplied to -_ company has given every satisfaction, 
and on long voyages, and where the supply of water is scanty, it will be 


l am, dear Sir, yours respectfully, 
FLETCHER, 
Atlas Works, Manchester, 17th May, 1856. 
We have used John Parkin’s Core- Annealed Steel for a length ‘of time, 
especially for locomotive stay taps, and we have been perfectly satisfied with 
| it, and consider it to be poouliasly adapted to supply a general necessity, 
Signed SHARP, STEWART, and CO, 
Vulcan Works, Bury, 19th May, 1856. 
Dear Sir,—We have given your Core-Annealed Steel a two years’ trial, and 
find it far superior to any other make for taps and burrs 
Signed Yours respectfully, 
Mr. John Parkin. -_——— WALKER and HACKING. 
Caledonian Railway, Locomotive Department, Saint Rollox, 
Glasgow, 29th April, 1858. 
Dear Sir,—We have used your Core-Annealed Steel for all taps made here 
during the last twelve months, and for that purpose find it ng to any 


Bigned You 
(6002) BENJAMIN. Vonnor. 


Signed 
Mr. John Parkin. —_—— K. 


Mr. Parkin. 
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British and Foreign Patent Office — 


MR FRANCIS WISE, Consulting Engineer. and Patent Agent, 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered. ACircular of Information gratis. (3719) 


. “ie ' ’ . . oa — a nis 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors” 
may be had free on application, or by post on forwarding two postage 
stamps. (931) 








~~ NOTICE TO INVENTORS. 


()flice for Patents of Invention, 4, 


Trafalyar-square, Charing-cross.—The “Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection for 
inventions under the new Patent Law for the United Kingdom or Foreign 
Countries ; and every information as to all patents granted from 1617 to 
the present time, by applying personally or by letter to Messrs. PRINCE 
and Co., Patent Office, 4, Trafalvar-square, Charing-cross. (5017) 


Mechanical Motion.—A. Plate, Illus- 


TRATING 100 VARIEPIES of MECHANICAL MOTION, with 

KEY, may be had free on application, by post, on receipt of Two Stamps ; 

with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months,8 Guineas. Patent complete, £20 more. 

Mr. W. CLARK, Patent Agent, 53, Chancery-lane. (933) 





Jatents.—Messrs. Davies and Hunt, 
PATENT SOLICITORS, obtain British and Foreign Patents, &c. 
A “ Handbook,” detailing particulars and costs, given Gratis, Provi- 
sional Protection, £8 8s., and other charges equally moderate. 
FFICES § LONDON, 1, Serle-street, Lincoln’s-inn, W.C. 
(6601) 0 *? 2 GLASGOW, 28, St. Enoch-square. 


. . s r “ee 
Qteain Engines, Water Wheels, Mill- 
h work, Corn Mill Machinery; every description of Machinery for the 
Manufacture of Woollen Cloth; Hydraulic Presses, Jron aid Brass Cast- 
ings. JAMES FERRABEE and CO., Phenix Ironworks, Stroud, Glou- 
cestershire. Sa 2 3 PR A ee (5024) 

Wteam Engines and Boilers for Sale, 


—A 10-horse power High Pressure Beam Engine, a 10-horse power 


-Horizontal Engine, aisoa good second-hand Cornish Boiler, 16 feet long, 


5 feet diameter, and 30 inch tube, fittings and furnace work all complete, 
(Boiler can be seen at A. Goodwin's, Enginecr, Great Guildford-street, 
Southwark.)—R. RICHARDS and CO., Upper Ground-street, Blackfriars- 
bridge, Surrey side, _ eet 


M essrs. R. and J. Coupe, Manufac- 
. turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger description of Engines (30-horse power and up- 
wards) Mounted with their Improved Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 

N.B.—R. and J. C, always endeavour to keep in stock a large assortmen 
of these engines, varying from 6 to 50-H.P. 

Clayton Foundry, Wigan. (3179) 


. oi > ,e E . , 
Pumping and Winding Engines. 
FOR SALE, an excellent 50 in. PUMPING ENGINE, 10 ft. stroke, 

two boilers 10 tons each, in perfect condition, nearly new, with fire-proof 





house. A 24 in. WHIM HORIZONTAL ENGINE, with 10 tons boiler, | 


nearly new, in excellent condition, and drawing machine attached. 

As these engines are very superior in make and condition, parties requiring 
engines will do well to examine them.—Apply to Mr. C. Wescomb, 21, 
Southernhay, Exeter. ah ae ee (3336) 
p ing Machinery.—Gw » and 

umpmg Mac mnery. xW ynne ant 
CO., Engineers, London, manufacture and supply the following 
MACHINERY, of the most approved construction and with all the latest 
improvements:— Portable and Fixed Steam-Engines and Boilers of every 
description ; waterwheels, windmills, horse and hand-power machines; 
pumping machinery for the supply of towns, cities, and districts, and for 
the irrigation of coffee, cotton, indigo, sugar-cane, and rice estates, for 
pumping out coffer-dams, canals, dry docks, reservoirs, &c. They also 
manufacture and supply the pumping and other machinery for paper, pulp, 
and falling mills, breweries, distilleries, tanneries, starch works, bleaching, 
dycing, and ealico printing works, chemical works, silk, cotton, and flax 
mills, and manufactories in general. All letters not paid will be refused. 
Illustrated price lists forwarded on receipt of six postage stamps.— 
GWYNNE and Co,, Hydraulic and Mechanical Engineers, Essex-wharf, 
Strand, London. 

For Exportation.—The above can be obtained through British Merchants, 

Shippers and Colenial Agents. (6441) 
. ‘’ e 

Te Brassfounders, Engineeers, Re- 

FINERS, &c.—The PATENT PLUMBAGO CRUCIBLE COMPANY, 
having completed the enlargement of their premises, beg to call the atten- 
tion of all users and shippers of Melting Pots to the great superiority of 
the PATENT CRUCIBLES, which have been used during the last three 
years by some of the largest melters in England and abroad. In addition 
to their capabilities of melting an average of from thirty-five to forty 
pourings, they are unaffected by change of temperature, never crack, but 
can be used till worn out, require only one annealing for several days 
work, and become heated much more rapidly than ordivary pots, effecting 
thereby a saving of more than fifty per cent. in time, labour, fuel, and 
waste. The Patent Plumbago Crucible Company also manufacture aud 
import clay crucibles, muffles, portable furnaces, sublimate pans aud covers, 
ylass pots, all descriptions of fire-standing goods, and every requisite 
for the assayer and dentists. For Lists, Testimonials, Xc., apply to 
Battersea Works, London, 8.W. (4928) 





Yhe Whittington Freehold Estate’ 


and COLLIERY COMPANY (Limited) —Registered pursuant to the 
Joint-Stock Companies’ Acts, 1856-7 (by which the liability of Shareholders 
is limited to their subscriptions). Capital £60,000, in 12,000 shares of £5 
each. Deposit on application £1 per share, and £1 on allotment, but no 
further call will be made until after 12 months, when the remainder will be 
called, at intervals of not less than six months, as and when required, 


DIRECTORS. 

John Brown, Esq., Rose-hill, Chesterfield, Director of the Union Bank, 
Sheffield. 

Henry Rangeley, Esq., Unstone Ironworks, Sheffield. 

William Tuxford, Esq., 106, Upper Thames-street, London. 

F. R. Pierce, Esq., Whittington, Chesterfield. 

Robert Simpson, Esq., 4, Charlotte-row, London, Blaina Ironworks, Mon- 
mouthshire, 

John Stanton, Esq., M.D , Upper George-street, Bryanston-square, London, 

William Henry Brook, Esq., Lincoln, Director of the Manchester, Sheffield, 

and Lincoln Railway. 


Bankers.— Messrs. Smith, Payne, and Smith, London; Messrs. Crompton, | 


Nowton, and Co., Chesterfield, 

So.icrrors.—Messrs. Tucker, Greville, and Tucker, 28, St. Swithin’s-lane, 
London ; William Clayton, Esq., solicitor, Chesterfield, 
Avuprrors.— Messrs. Harding, Pullein, and Co., public accountants, Loth- 
bury, London; Mr. Henry Osborne, Chesterfield Bank. 
Brokers. — London, Messrs. Scrutton and Son, 81, Old Broad-street ; 
Sheffield, Messrs, F. E. and S. Smith, 1, George-street ; Leeds, Mr. T. E. 


Plint, Park-row; Liverpool, Messrs. Theakstone and Hargreaves, India- | 


buildings, and J. W. 8. May, Dale-street ; Manchester, Messrs. Johnstone 
and Son, Stock Exchange; Bristo!, Mr. John Kempson Thomas. 
Secretaky.—Mr. H. R. Downman,. 
OrFices —274, Bucklersbury. 

This Company has been formed for the purchase of the Freehold Landed 
Estate of 152 acres, together with the machinery, plant, and the coal, iron- 
stone, and minerals under the same, as also under 11) acres of land adjoining, 
embracing five seams of first-rate coal, together nearly 900 acres, adapted 
for house, gas, coke, and manufacturing purposes. 

The property is situate in the parish of Whittington, near Chesterfield, 
on a branch of the Midland Railway, and near the Chesterfield Canal. 

The colliery is raising above 750 tons per week, which is contracted for 
by highly respectable firms, whilst the machinery is capable of raising 1,000 
tons per week ; and as soon as the lower seams are reached, the outlay for 
which is provided for in the capital of £60,000, at least 2,000 tons per week, 
independently of the ironstone. 

The present returns from the land, colliery, and ironstone, after all de- 
ductions, will give a net profit of 16 per cent. to the shareholders, and when 
the workings are extended (within two years) nearly double that profit 
may be relied on. 

By the arrangement for the purchase, £20,000 remain on mortgage 


over a period of years, and not more than £2 will be ca!led up for the first | 


12 months, and £2 during the second year, beyond which it is not expected 
further calls will be made. 

Full particulars, together with the valuations and estimates of Messrs, 
Jeffcock and Walker, Haslehurst, and others, and the calculations of an 
experienced mineral agent, will appear in the prospectus, which, with 
forms of application, may be had at the oftices of the Company, and the 
——- solicitors and brokers, to whom applicatious for shares are to be 
addressed, 


hittington Freehold Estate and 


aaa Company Grind. _ Totten is hens given, that no ap- 
lication for Shares Company received after nesday nex’ 
b 30th inst. H. R,. DOWNMAN, * 


the 5 4 
Offices of the Company, 27a, Bucklersbury, March 22, 1859. (6607) 


and Son, Malleable Iron- 


He 
FOUNDERS, 4, Vine-street York-road, Lambeth. 
Orders for Malleable Iren Castings executed within a week. (6455) 


Mr. J. H. Rimbault, Draughtsman 
4 and ENGRAVER on WOOD, 8, Danes’ Inn, Strand. Every 
description of Wood Engraving promptly and accurately executed. (6087) 


|] [- F. Delamotte, Draughtsman and 
1 Engraver on Wood, Photographer. Mechanical Diagrams for Ulus- 
trations Drawn and Engraved on reasonable terms. 15, Beaufort-buildings, 
Strand. ea eee a ; 450) 
’ ° ~Y 
(ook s Patent Combined Steam 
Rivetting, Punching, and Shearing Machine, Harvey's Patent Steam 
Hammers.—For prices, apply to D. COOK and CO., Engineers, Glasgow. 





| Soda Water Machines.—Before you 
either purchase, order, or recommend the above, see illustrated and 
descriptive pamphlet, which will be forwarded free, on application to 
S. BARNETT, Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowance to the trade. a ATES (6200) 
1 = Sas : 
| enton’s Patent Anti-Friction Metal 


for Railway Carriage, Wagon, and Machinery Bearings. Manufac- 





, | tured solely by ALLEN, HARRISON, and CO., Cambridge-street Works, 
(774) 


Manchester. Sees —e.... saaae 4) 
° 1 ’ . 
rire Cement, made only at the Kin- 

son Company’s Works, Poole, Dorset, renders houses fireproof 

and trebly increases the durability of blast and other furnaces, 40s. per ton 
at Nine Elms Station. i tee (6116) 

I inson Fire Bricks are Indestruc- 

tible by heat, and are warranted to last twice as long as Stourbridge, 

Newcastle, or Welsh bricks, 80s. per thousand, at Nine Elms Station ; 

Works, Povle, Dorset. 6117) 
+ . ae TL. . . 

| Merchants, Engineers, Shipbuilders, 

| 1 and others SUPPLIED with superior SHAFTINGS, Railway Axles, 

| Hammered Bars, and other Forgings, at reasonable prices, by WORSDELL 
and NUNNERLEY, Forge Works, Workington, Cumberland, (5046) 








‘quero war a oo eee ‘ane 
| owdon’s Patent Steam Trap, price 
30s., suitable for steam heating pipes, drying cylinders, &c. A larger 
size 35s. each, for steam engine cylinders to prevent water from collecting 
in the cylinder. WM. OXLEY and Co., Sole Makers, St. Mary’s Church- 
yard, Parsonage, | Manchester. 6128) 








ae we ~™ a, he j . 7 - a 
merican Grain Mills, New Agri- 
4 cultural Implements of all kinds, Steam Engines, Ploughs, Culti- 
vators, Potatoe-diggers, Harrows, and Horse-hoes, 
For Particulars and Price Lists apply to the General Implement Company, 
36, Bothwell-street, Glasgow. (6093) 


iW Westley and Son’s Steel Mixture 
| 





@ for BEARINGS. - This extraordinary alloy far surpasses any 

hitherto used, and will wear double the length of time, with a saving of 

| 25 per cent. in lubricating material. Price 11d. per lb.—W. WESTLEY 
and SON, Queen's Cross, Dudley. : era aS _ (6034) 

of? py ~ “\y rz . 

| (alvert s Patent Process for Making 

COKE and IRON FREE from SULPHUR. 
For LICENSES to USE the above process, apply to ROBERT LONGDON, 
Jun., 63, King-street, Manchester. 


For Application of the Patent to Gas Works, apply to Mr. GEORGE 
TRICKETT, Exchange Chambers, Manchester. (4332) 


(Jondie’s Patent Steam Hammers. 


First-Class STEAM HAMMERS from 10 ewt. to 7 tons, suitable for 
Jobbing Forges, Puddling Forges, and the Smiths’ Shops of Engineers, Ship 
Builders, Wagon Builders, Railway Companies, &c. Pressure of steam 
required, 25 1b.—Govan Bar Ironworks, Glasgow. —JOHN CON DIE. (6195) * 











FE Bee mh = : 

ricks, &c.—To be Let, with imme- 
diate pr sion, in juence of the death of the proprietor, J. M 

Paine, the DIPPENHALL SILICA FACTORY, erected for the purpose of 

making improved fire bricks, building bricks, paving tiles, &c., from the 

soluble Silica Rock.—Apply to view the buildings and bricks, to E. H. 

OGSTON, Esq., resident manager, Dipperhall, Farnham. Surrey ; and for 

terms to Messrs. NICHOLLS, and POTTER, Solicitors, Farnham. (6250) 


. ) . 7 
A gricultural Machinery.—J4. R. and 
4 F. TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing 
Corn, Seed, Malt, &c.: Portable Grinding Mills, Steam Engines, fixed and 
portable, from 2-HORSE POWER and upwards ; Thrashing Machines, Chaff 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, &c. &c., all of a 
superior description, and adapted for Home, Colonial, and Foreign use. 
(4784) 


— \ : a a 
(¢ Green, Engineer, 14a, White 

@ Horse-lane, Mile End-road, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK. The machines may be seen in operation at 
several extensive cooperages in London, upon application as above. 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled Timbers for a Ship’s Frame. 

Machinery of all kinds for Sawing or Working in Wood. (6332) 


; \g - -} ~ In , y 
Price £4 4s., Hopkinson’s Improved 

STEAM ENGINE INDICATOR AND BOOK to be had only of 
J. HOPKINSON end CO., Britannia Works, Huddersfield. 

HOPKINSON'S PATENT MERCURIAL STEAM PRESSURE GAUGE, 
Price from 42s. to 84s., according to pressure. 

HOPKINSON'S PATENT COMPOUND SAFETY VALVE has a dis- 
charging area equal to an ordinary valve 8} in. diameter. Explosions from 
deficiency of water, excessive steam, intention«l or accidental tampering, is 
impossible when fitted with this valve. Patent Mercurial Vacuum Gauges 
50s. cach.—J HOPKINSON & CO., Britannia Works, Huddersfield. (6433) 


At Sutfell’s, 132, Long-acre, London, 


W.C., every Instrument suitable for Engineers, Contractors, Sur- 
veyors, Architects, Draughtsmen, &c., to be had second-hand at very 
reduced prices, by the most esteemed makers, consisting of theodolites, 
| levels, circumferenters, sextants, compasses, protractors, station pointers, 
adygraphs, pentagraphs, telescopes, microscopes, cases of drawing instru- 
ments, &c ; rules, scales, chains, levelling staves, and measures of all 
| nations. Every instrument warranted. (6382) 


| Pastorelli and Co., 208, Piccadilly 
London, W., respectfully invite the attention of Civil Engineers, 
Architects, Land Surveyors, and others, to a new form of Surveying Level, 
combining several improved arrangements, giving to the Instrument in- 
creased facility in use, greater steadiness and om from vibration, and 
capability of being adjusted with more facility and precision than the 
ordinary ‘‘ Dumpy,” and when adjusted not liable to derangement ; it can 
be more readily set up for use, especially on hilly ground, and, lastly, is 
rendered at a reasonable price.—Sole Manufacturers of Froude’s Improved 

Proportional Compasses, and Metford’s Theodolites. (3797) 
} No as , 
‘Theodolites, Levels, Circumferenters, 
MATHEMATICAL DRAWING INSTRUMENTS, SCALES, RULES, 
TAPES, T-SQUARES, &c. &c. JOHN ARCHBUTT, 20, Westminster 
Bridge-road, Lambeth, near Astley’s Theatre. respectfully calls attention to 
his stock of the above articles manufactured by superior workmen. The 
prices will be found considerably lower than ever charged for articles of 
similar quality. An illustrated price-list forwarded free on application. 

8Inch Dumpy Level complete, 6 guineas; 10-Inch do., 8 guineas; 
14-Inch do., 10 guineas: with compass, 1 guinea each extra. Best 5-Inch 

| Theodolites, divided on silver, 18 guineas. (3587) 
H ithography and Drawing Materials. 
4 —Lithographic Drawings of every description executed with economy 
| and dispatch. Also, Railway Plans, Circulars, &c. Architectural, Mechani- 
cal, and Ornamental Designs, Figures, and Landscape Studies, Sketching 
Blocks and Sketching Books of every kind. Strong Cartridge Paper for 
Builders’ Working Models, from 1s. 3d. per quire. Every description of 
Stationery equally cheap. Amateurs and Artists supplied with every requi- 
site for drawing on stone. Instructiong afforded. C. MOODY, 267, High 

Holborn.—N.B.— Western Central Depot for Whatman’s Drawing Paper. 


[award Morton, Manufacturer of 


Steam Engine Indicators, and all kinds of finished brass-work for stean. 
engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures. They are 
cylin in _—— gh in a, .oort ee ana 

inder, iow being forced through by her pressure of steam 
from the steam or boiler acting on the surface of the lubricator 
attached to the valve-box or cylinder.—Apply to E, MORTON, a 
hill, Huddersfield. (6460) 



































Steam Engines.—R. Thornton & Co., 


_ St. Leonard’s Ironworks, Edinburgh, have a number of Portable and 
Stationary Engines and Boilers for SALE, at Prices from £54 to £500 each 
suitable for Farming and other purposes where steam power is required. 
Further information will be given on application. (6337) 


. 7-y1° 
Steam Boilers made by William 
- _WILSON, Lilybank Boiler Works, Glasgow, on the most improved 
principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tight under a high pressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates. Lithograph of boilers forwarded post free on application. (3022) 

















1 \ . 7 2 . . 
Steam Engines.—Tthe following sizes 
of High Pressure HORIZONTAL ENGINES, with or without boilers, 
kept always on stock :—4-horse power engine. cylinder 6in., stroke 12 in, : 
6-horse power engine, cylinder 8 in., stroke 18 in. ; 10-horse power 
engine, cylinder 10} in., stroke 24 in.; 13-horse power engine, cylinder 
12} in., stroke 30in. Also for Sale, a 6-horse power engine, as “above, 
with link motion, and a small donkey engine for feeding boilers. All other 
sizes of horizontal or beam engines and boilers supplied on the shortest 
notice.—Apply to FLETCHER, JENNINGS, and CO., Lowea Engine- 
works, Whitehaven. (6256) 
Smurtesce | Samar > = “A 
awing Machinery for Sale. — A 
. Vertical Saw Frame, adapted for Cutting Timber, of five feet on the 
side and under, driven from the lower end. This machine is of first-class 
workmanship, made by Messrs. John McDowall and Sons, to a foreign 
order (since declined), and will be sold at a considerable reduction on the 
contracted price. — Apply at Walkinshaw Foundry, Johnstone, N.B., 
where the Machine may be seen complete.—Johnstone, Jan. 23rd, 1858. 
P.S.- An Engraving of the Frame may be seen at the office of the 
** Engineer,” 163, Strand. (3601) 


sctmeeniiiiin cn tiaen Petcinal oF on 
p= tnership. — The Principal of an 
extensive hardware manufacturing trade in the Midland Counties is 
about to retire, and requires an ACTIVE PARTNER, who can command 
£3,100, to join his son, who has managed the business in an article of 
general home consumption, and of increasing foreign demand. Apply by 
letter, with real name (none but principals will be treated with), to No. 66, 
care of Messrs, Powis, James, and Co., Wholesale Ironmongers, 46, Watling 
street, City. — ares (6391) 
TNar @ a ‘_ ain 
k or Sale, a Pair of Tug Engines, of 
40-Horse Power collectively. Cylinders 25 in. diameter, and 3 ft. 6 in. 
stroke, and disconnecting ; all valves, &c., brass, pipes copper, with boilers, 
wheels, and donkey engine complete Also a Pair of Tug Engines, 20-horse 
power collectively , tubular boilers and wheels, suited to a light draught of 
water.—For further particulars, apply to E. B. BARNARD, Marine Engineer, 
72, Mark-lane, E.C. ; or 9, Catherine-court, Seething-lane. (6444) 
- . ? r ~ 7" . Y vl x £ 
[sugineer s’ Tools—For Sale, a Self- 
acting SLIDE LATHE, 11 in. centres, and bed 12 ft, long, complete ; 
and two Portable Punching and Cutting Machines, one suitab‘e for 4 in, 
plates, and the other for gin. plates, both adapted for hand or steam 
power.—Apply to Messrs, PAGE and CAMERON, 64, Old Broad- 
street, E.C. - 6206) 
accaltnmmaliaoe ia: id 
|: ngineering Tools to be Sold Cheap. 
r 4 & Powerful Planing Machine to plane 8 ft. long, 3 ft. 4 in. wide, 3 ft- 
eep. 
A Planing Machine to plane 20 ft. long, 2 ft. 8 in. wide, 2 ft. deep. 
A Powerful Brake Lathe. 
A Slide and Screw Cutting Lathe 24 ft. bed, 12 in. centre. 
The above tools are quite new, and will be sold a bargain. 
For particulars apply to Messrs, HENRY ASHFORTH and SONS, 
Lincoln-street, Nottingham. (6129) 


KN! of ag? NN a 
I; ngineers’ Tools for Sale, and ready 

“4 tor DELIVERY.—Self-acting, sliding, and screw cutting lathes, 
6, 7, 8, and 10-inch centres, with beds 6, 8, 10, and 16 feet long; planing ma- 
chine to plane 2 ft. wide and 3 ft. 6 in. long; ditto to plane 12in. by 24 in; 
strong punching press to cut and punch 3-inch plate, small shaping machine, 
screwing machine with taps and dies from 4 to 1 in. ; powerful slotting 
machine ; small ditto; a variety of single and double geared drilling 
machines ; bench and wall drills; single and double geared hand lathes ; 
ey iron beds, 8, 10, 14,and 16 ft. long: compound slide rests, foot. 
athes, ratchet braces, &c.—Apply to W. BLACKETT, Hope Ironworks, 
Southwark-bridge-road, close to Union-street, London. (6215) 


IMPROVED LIFTING JACKS, 


HALEY’S PATENT 




















IMPROVED RATCHET 


LIFTING JACK, JACK, 


MANUFACTURED BY 
W. and J. GALLOWAY, 
Patent River Works, 


MANCHESTER, 





*,* The attention of 
parties who employ 


LITTING JACKS, 


is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use. 
619) 








JOHN GLASGOW, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD-STREET, MANCHESTER, 


MANUFACTURER 
OF 
LIFTING JACKS, 
PARALLEL VICES, 
CHAIN CABLE, 

CHAIN RIGGING, SHACKLES, 
HOOKS, THIMBLES, 
ANCHORS, 

AND 
ALL DESCRIPTIONS OF SHIP WORK. 
PATENT RIVET MACHINES. 
Slide and Centre 
Lathes, Drilling, Screwing, Shaping, 
Slotting, Punching, and 
Shearing Machines, Screw Bolts, 
Rivets, &c. &c. 

(4558) 





SS 


BY HER 
MAJESTY’S 





RO. AL LETTERS 
PATENT. 


. Po ; +A?" » 
‘Thomas Archer’s, junior, Patent 
SELF-ACTING APPARATUS forthe PREVEN:ION of BOILER 
EXPLOSIONS can be applied to any description of Boiler, and will ensure 
its perfect security. 

The advantages of this Invention are :— 

1. Perfect protection from explosion, independent of neglect of the 
person in charge of the boiler. 

2. The water cannot possibly get below a fixed level without putting out 
the fire. 

3. Regulating the fire, and thus obviating the opening of the Fire Doors, 
or blowing-off of the steam, when at any time it may be required that the 
engine should stand, thus saving fuel. 

4. Simplicity of construction, and non-liability of getting out of order. 

5. Indicates at all times to the eye the height of the water, and whistles 
when the water is falling, thus warning the fireman to the latest degree 


before putting out the fire. 

ighly satisfactory Testimonials, which testify the above, have been 
received from all parties having them in use. 
May be had on application to the Patentees, Messrs. T. ARCHER and 
SON, Dunston, near Gateshead ; also of Mr. H. WATSON, High Goo” 
New 











Aprit i, 1859. THE ENGIN EER 








ZINC ROOFING, INCLUDING TIMBER OR IRON FRAMEWORK, 
Is AS 
CHEAP AS SLATES OR GALVANIZED IRON, LIGHTER AND MORE DURABLE. 
Certificates, and Models of various descriptions, may be seen, and estimates obtained on application to 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, WESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 
THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 









Many roofs covered with the zinc thirty years ago have never required repairs. (1392) 
— ——— LS -- = — = = —— Ls —— 
WROUGHT-IRON GIRDERS ROLLED WROUGHT-IRON FLITCHES 
eas ts FOR BRIDGES AND BUILDINGS, FOR TRUSSING BETWEEN TIMBER. 
Ww Nf MANUFACTURED AND GUARANTERD AS TO STRENGTH. . 
Y j ; Sear p SPIKES, RIVETS, CUT NAILS, WROUGHT DITTO, SCREWS, 
} CAST-IRON GIRDERS FOR BRIDGES. 
{ = BOLTS AND NUTS, BON NS, }. 
| i Wrought-Iron Doors, Boiler, and General Smiths ere Coy aoe 
4 A \ Work. CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
$5” ap § 
<> Gts=nciQ BUILDERS’ CASTINGS OF EVERY DESCRIPTION. and IRON-WORK for WOOD WAGONS, &c. 





MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON. qs) 


SUCH ARRANGEMENTS ARE MADE FOR DESPATCH AND PUNCTUALITY, THAT ORDERS CAN BE EXECUTED IN A FEW DAYS. 


POWIS, JAMES, AND CO., 
ENGINEERS, PATENTEES, AND MANUFACTURERS 


ALL KINDS OF MACHINERY FOR WORKING IN woop. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 
EXDLESS BAND SAWING MACHINES, NEW PATENT. 


NO MORE BREAKAGE OF SAWS. 











° ° . 
owis, James, and Co., beg to call the attention of all 
who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 
ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 

A STOCK OF MACHINERY FOR WOOD ALWA kept READY, including their PATENT MACHINE 
for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE. 

Also CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 

Letters and Applications for Machinery to be addressed to 


COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 


(5037) 














TO STEAMSHIP OWNERS, ENGINEERS, AND OTHERS. 
HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 
These Counters Register the number of Revolutions made by an Engine 


or other Mechanism. They may be used for ascertaining the duty of Pumping Engines and Water-wheels; the revolutions on board a steam- 
vessel ; to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. 
How’s PateENtT SALINOMETER, FOR STEAM BorLers vsine SALT WATER. 

By these, the density of the water in the Boiler is at all times accurately shown, and a saving of boiler and fuel is effected. They are adopted by 
the Admiralty, the Honourable Trinity Corporation, and others. Copies of Testimonials from Messrs, Penn, Messrs. Maudslay, and others, will be for- 
warded on application. 

How’s Encinz-Room TELEGRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND ENGINEER. 
Socrety oF ARTS PrRizE MeEpat, 1855. 

This is a Mechanical Telegraph, and, by its peculiar construction, error or misunderstanding is rendered impossible. It is now extensively adopted, 
and gives great satisfaction. 

How’s Patent Fresh WaTerR APPARATUS FoR SHIpPs’ USE. 

This Apparatus is designed for the Distillation of Fresh from Salt Water; and on long voyages, and where the supply of water is scanty, it will be 
found invaluable. Testimonials may be seen. 

Patent STEAM-PUMP AND FiRE-ENGINE FoR SHrps’ USE. 

This Steam-Pump occupies but a small space, works perfectly noiselessly, and throws an immense volume of water. 
Fresh Water Apparatus and Steam-Pump combined, free on application. 

How’s Patent Macuine For Currine Bours, Rops, Sprspies, WiRE, &c. 

Simple in construction, inexpensive, occupies but little space, and will not easily get out of order, 

A PAMPHLET ILLUSTRATIVE OF THE ABOVE, SENT FREE BY POST ON APPLICATION TO 


A. P. HOW, ENGINEER, 
81, MARK-LANE, LONDON. 
__ EVERY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, &e. &c., SUPPLIED. (6352) 


somalia Gilicecesn Ghone All| R. Palmer, 181, Waterloo Bridge- 
ahnsomes sS1iliiceous one. : ; cal 

2 eteciei a ? aiacien : “aR @ road, beg to call the attention of Bankers, Merchants, Stationers, 

) kinds of ARCHITECTURAL EMBELLISHMENTS executed in this | and the public in general, to his PATENT PARALLEL MOTION 

beautiful andin estructible material, at prices not exceeding the ordinary | pNDORSING MACHINE, adapted to crossing cheques, marking linen, 

cements. stamping envelopes, &c. For facility, rapidity, and correctness, this 

machine cannot be equalled. (6538) 


THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 


An Illustrated Circular of 





Full particulars furnished on application to 
Mr. FRED. RANSOME, 
Whitehall Wharf, Cannon-row, Westminster ; or Patent Stone 
Works, Ipswich. (6219) | 





——5°-_-4 WROUGHT IRON BEAMS AND | PATENTEES 
& d GIRDERS, -~. 
MAKERS 


Of various sizes up to 12 in, deep, with Top and 


. . OF EVERY DESCRIPTION OF 
! Bottom Flanges, 5 in. wide, rolled up to 28 ft. long 


WOOD CUTTING 





ty Smaller dimensions can be produced much MACHINERY 
” longer. | 
\ _ All to be seen in o 
For SECTIONS, PRICES, and other particulars, at the Werks, Rochdale, 
Apply to Drawings sent on application, 
4 MATHER,LEDWARD,andCo.,| (0488) 


IMPROVED PATENT WATER BALLAST BAGS, STOWAGE 
BAGS, AND PUMPS, WITH PATENT INDIARUBBER SPEAR 
BOX, AND PRESERVED TARPAULINGS AND HOSES. 


(6407 


LIVERPOOL. 





‘These Bags are Tight in all weathers, | 


Light, Durable, Safe from Vermin, stand allclimates, and easily stowed | 
away when notin use. STOWAGE BAGS to carry drinking water, or | 
other suitable cargo, at additional cost, The PATENT PUMP necessary | 
for sailing ships, with this ballast, pumping to water level instead of to 
deck, saves in light, about two-thirds, and in laden, ships one-third the | 
working power; being applicable to all pumping purposes as well, having | 
been generally approved, are recommended for all ships. May be had sepa- | 
rately. The PATENT SPEAR BOX, a mere elastic India-Rubber Ring | 
instead of Leather Bucket, ¢an always be easily made to fit the chamber, 
| preventing reboring and priming; ean be had separately. , | 
| PRICE OF BALLAST BAGS 46s. per ton of the water they will hold. 
PUMPS, 6 inch calibre of chamber, with lead communicating pipe run- 
| ning up bilge to below light water line in sea, from £14 10s. to £15 10s. ; 
‘s 84 mnch calibre of chamber, double the power of 6 inch, from £19 10s, | 


aan to £21. These two sizes are. the ones recommended, and even the larger 
RANSOMES and SIMS, IPSWICH, 


may be worked by any common crew. . 
2" - PATENT INDIA-RUBBER SPEAR BOX, same price as common leather | 
AGRICULTURAL AND GENERAL ENGINEERS, AND 
IRONFOUNDERS. 


one, is applicable to any pump, however old or worn. af 
For voueemess and ox planaieey pamphlets apply to Mr. —e 
LONDON OFFICE, 31, ESSEX-STREET, STRAND, W.C. (6579) | Ballast Bag Works, Byker, '° | 








City of Manchester Revolving Brick 


and TILE-PRESSING MACHINE. —F. CRAVEN and SON, 
Engineers, Lower King-street, Manchester, beg to call the attention 
of Brickmakers, Builders, and others, to the above Machine, which sur- 
passes all others now in use for cheapness, easy working, and dura- 
bility; the machine is mounted on four cast-iron wheels, and is quite 
portable; one man and two boys can press and carry away 600 bricks or 
tiles per hour of different sizes or shapes, therefore doing the work of three 
or more common brick-pressers.—Full particulars and illustration will be 
sent by applying at the above ad Price, for a machine with two 


ordinary size brick moulds, £25, delivered in Manchester. (6672) 
° ; x ~ 
[2dia - Rubber Valves for Steam 
ENGINES, PUMP PACKING, &c.—Explanatory Drawings and 
Information as to the best modes of fitting and arranging the above, and 
all other Mechanical Applications of VULCANISED INDIA-RUBBER, are 
furnished post free by 
CHARLES MACINTOSH and Co., Patentees, Cambridge-street, Man- 
chester, and 3, Cannon-street West, London. 
MANUFACTORY and DEPOT, Cambridge-street, Manchester. 
GENERAL WAREHOUSE, 3, Cannon-street West, London, E.C.—C. M. 








and Co.'s only Establishments. (3620) 
TAYLOR’S PATENT DOUBLE CYLINDER STEAM 
WINCH. 





ames Taylor and Co., Engineers 


and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers of Steam Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, 
Patent Crushing Mill for Quartz and other Substances, Iron Buildings, 
&e., to whom all applications must be made for License to Manufacture 
Taylor's Patent Steam Winches and Cranes. (30 


ENDLESS BAND SAWING 
MACHINE. 


G. & A. HARVEY, 
MANUFACTURERS 
oF 
SELF-ACTING 
MACHINE TOOLS, 


ALBION WORKS, 
GLASGOW 
45 





. : 
arding’s Patent for Improvements 
in FREEING IRON STONE and other METALLIC ORES from 
SHALE and other Extraneous Matter. 

In Harding's Patent Process, artificial heat and moisture are applied to 
the ore and its accompanying shale, in such a manner as effectually to cause 
aseparation in a few hours, which would take from six to twelve months 
by the old method. 

The method of effecting this object has been for some time in operation 
at Messrs. Harding and Co's Iron Smelting Works, Beeston Manor, near 
Leeds. 

To those interested, an inspection of the apparatus at the works will at 
once show the very important advantages pained by the process. 

The advantages of this patented process may be thus briefly stated :— 

First—The saving of a very considerable amount of time between the win- 
ning of the ore and the smelting. 

Secondly —A very great saving in the cost of labour, &c., in preparing the 
ore for the furnace. 

Further particulars will be given on application to Mr. John Harding, the 
patentee, Beeston Manor Iron and Coal Works, Leeds. (6003) 


TO IRONMASTERS, ENGINEERS, &c. 
GAUNTLETT’S PATENT PYROMETER. 
‘The advant- 


ages of this HEAT GAUGE 
consists in its capability of in- 
dicating HIGH TEMPERA- 
TURES beyond the reach of 
the ordinary Mercury Thermo- 
meter. As an appendage to 
the heating stoves of hot blast 
furnaces, it is invaluable, and is 
now in general use for this pur- 
pose, It is also adapted to show 
‘he temperature of the escaped 
products of the Stxam Bower 
Fiuxs, and was used by Mr, 
Charlies W. Williams for the 
Newcastle Coal Experimenta, 
and under this head highly 
spoken of in Tax Evo eer of 
28th March, 1858, page 243. 





TESTIMONIALS. 
Ormesby Ironworks, Middiesbro’-on-Tees, 27th May, 1857. 
Sir,—We have great pleasure in bearing testimony to the efficiency of 
Gauntlett’s Patent Pyrometer, which we have now had in use for some 
months, and are persuaded that when its merits are fully known it will be 
considered an indispensable instrument to the uniform working of the hot 
blast furnace.— We are, yours truly, (Signed COCHRANE and CO, 





Tees Ironworks, Middlesbro’-on-Tees, 6th Mo,, 19th, 1857. 
We have now given the Pyrometer a considerable trial, and are so entirely 
satisfied with its action, that we have concluded to apply it to all our heat- 
ing stoves. Please send seven more as early a8 conv enient, as we are com 
vinced that the first cost of them will soon be saved by the regularity of heat 
which we could not secure with certainty before, for want of such an indi- 
cator.—We are, &c., (Signed) GILKES, WILSON, LEATHAM, and CO, 





Dudley Port Furnaces, Tipton, September l4th, 1857. 
Mr. W. H. Gauntiett, 

Sir,—We received the Pyrometer on Saturday last, and fixed it the same 
day in one of our stoves. We shall be glad if you will send us another on 
receipt of this.—Yours truly, (Signed) JOHN HOPKINS AND SON, 
London, 12th November, 1867. 

Sir,— My friend Mr. Charles Wye Williams has asked me to request you 
to send him a Pyrometer. He has had one on trial at Newcastle, and is 
much pleased with it.— Yours, truly, E,C. HEALEY, 

Govan Ironworks, Glasgow, 
Mr. W. H. Gauntlett, 18th November, 1857. 

Sir,—The Pyrometer we received from you scems to answer our purpose 





very well. When a number are taken, do you make any reduction in the 
price? We expect to require nine altogether.—Yours truly, 
(Signed) WILLIAM DIXON, 


Pro A. WYLIE, 
Sir,—I shall be obliged by your sending me another Pyrometer. I think 
this instrument is the means of saving a considerable quantity of fuel.— 
Yours respectfully, (Signed) CHARLES LE. DARBY, 
For the Brymbro Iron Co, 
Old Level Ironworks, Bricrly-bill, Staffordshire, 
Mr. W. H. Gauntilett. Jauuary 22nd, 1858. 
Dear Sir,—We enclose a cheque for the Six Pyrometers, and have much 
pleasure in stating that they answer perfectly, and are of very great 
service. They enable the workmen, who have care of the Hot Blast Stoves, 
to regulate the heat —_ much <a and at a us to 
detect any neglect on their part,—We are, yours re’ ully, 
“aon) (Signed) HALL, HOLCROFT, and PEARSON 
Orders received by W. H GAUNTLETT, South Park, Middlesbro’-on-Tees, 
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FIG, 49. 


—_e—r 


inexpensive Fire Engine. 








BENJAMIN 


Access to the valves by removal of a single plate. 


BENJAMIN FOWLER AND Co. | 


FIG. 36. 


FOWLER 


BEG TO CALL ATTENTION TO 





AND CO. 


HOLMAN’S PATENT DOUBLE-ACTION AND 


DOUBLE-BARREL PUMPS. 


No. 36 shows a Patent Double-barrel Pump, suitable for manufactories where a portable force pump is 
required ; it is arranged for pumping liquors of all kinds, dense or otherwise, and is a very efficient and 


No. 49 showsa Patent Double-action Pump ready for connection to steam or other power, Its advantaxt s 
are as follow :—A continuous supply from one barrel, the pumps delivering at both up and down stroke, ‘The 
means of connection to driving power are much simpler, and not half the cost of double and treble cranks and gear. 
Working parts few and simple, and it occupies little space. 

Fig. 50 shows a Pump mounted on substantial base plates, with driving gear and drum, ready to connect a 
driving strap from engine shaft 

Illustrated Catalogues, and the most ample references, can be had at the 


WORKS, WHITEFRIARS STREET, FLEET STREET, LONDON, E.C. 


. 1° . 
| inson Fire Bricks are Indestruc- 
tible by heat, and are warranted to last twice as long as Stourbridge, 
Newcastle, or Welsh bricks, 80s. per thousand, at Nine Elms Station ; 
Works, Povle, Dorset. (6117) 


M and others SUPPLIED with superior SHAFTINGS, Railway Axles, 
Hammered Bars, and other Forgings, at reasonable prices, by WORSDELL 
and NUNNERLEY, Forge Works, Workington, Cumberland, (5046) 


Bowdon's Patent Steam Trap, price | 


30s., suitable for steam heating pipes, drying cylinders, &c. A larger 
size 35s. each, for steam engine cylinders to prevent water from collecting 
in the cylinder, WM. OXLEY and Co., 
yard, Parsonage, Manchester. A respectable agent wanted for London and 
district. 6128) 


American Grain Mills, New Agri- 


cultural Implements of all kinds, Steam Engines, Ploughs, Culti- 


vators, Potatoe-diggers, Harrows, and Horse-hoes, 


For Particulars and Price Lists apply to the General Implement Company, | 


36, Bothwell-street, Glasyow, (6003) 


y ce 1 i. ee 

\ Westley and Son’s Steel Mixture 

® for BEARINGS. ~ This extraordinary alloy far surpasses any 

hitherto used, and will wear double the length of time, with a saving of 

25 per cent. in lubricating material. Price lid. per 1b.—W. WESTLEY 
and SON, Queen's Cross, Dudley. G84) 


ition Ds De ae ea ae 
Cal ert’s Patent Process for Making 
COKE and IRON FREE from SULPITUR. 
For LICENSES to USE the above process, apply to ROBERT LONGDON, 
Jun., 63, King-street, Manchester. 
For Application of the Patent to Gas Works, apply to Mr. GEORGE 
TRICKETT, Exchange Chambers, Manchester. ae (4332) 
ed I, N H. va) 
ondie’s Patent Steam Hammers. 
First-Class STEAM HAMMERS from 10 ewt. to 7 tons, suitable for 
Jobbing Forges, Puddling Forges, and the Smiths’ Shops of Engineers, Ship 
Builders, Wagon Builders, Railway Companies, &. Pressure of steam 
required, 25 lb.—Govan Bar Lronworks, Glasgow. —JOHN CON DIE. (6°95) 


é "4 . ; 1 oy ey 
oda Water Machines.—Before you 
either purchase, order, or recommend the above, sce illustrated and 
descriptive pamphiet, which will be forwarded free, on application to 
8. BARNETT, Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowance to the trade. i tas en ___ (6200) 
rh ™ T Wnkeds 
k enton’s Patent Anti-Friction Metal 
for Railway Carriage, Wagon, and Machinery Bearings. Manufac- 


tured solely by ALLEN, HARRISON, and CO., Cambridge-street Works, 
Manchester. (774) 


ize Cement, made only at the Kin- 
son Company’s Works, Poole, Dorset. renders houses fireproof 


and trebly increases the durability of blast and other furnaces, 40s. per ton 
at Nine Elms Station. (6116) 


- ~ ; Sa bl " a 

team Kngines.—R. Thornton & Co., 

St. Leonard's Ironworks, Edinburgh, have a number of Portable and 

Stationary Engines and Boilers for SALE, at Prices from £55 to £500 exch, 

suitable for Farming and other purposes where steam power is requited. 
Further information will be given on application. (6357 


Gteam Boilers made by Williaa 
Je WILSON, Lilybank Boiler Works, Glaszow, on the most improved 
principles, for home and export. 








All boilers made of best material 


and workmanship, proved and warranted tight under a high pressure, and | 
delivered at any railway station or shipping port in the kingdom at mode- | 


rate rates. Lithograph of boilers forwarded post free on application, (3022) 


steam Engines.—The following sizes | 


of High Pressure HORIZONTAL ENGINES, with or without boilers, 
kept always on stock :—4-horse power engine. cylinder 6in., stroke 12 in, ; 
6-horse power engine, cylinder 8 in., stroke 18 in. ; 
engine, cylinder 10} in., stroke 24 in.; 13-horse power engine, cy:inder 
12} in., stroke 30 in. Also for Sale, a 6-horse power engine, as above, 
with link motion, and a small donkey engine for feeding boilers. 


notice.—Apply to FLETCHER, JENNINGS, and CO., Lowea Engine- 
works, Whitehaven. (6256) 


team Engines, Water Wheels, Mill- | 


work, Corn Mill Machinery; every description of Machinery for the | 
; | 


Manufacture of Woollen Cloth: Hydraulic Presses, Jron ad Brass Cast- 
ings. JAMES FERRABEE and CO., Phenix Ironworks, Stroud, 
pn (5024) 
. wnoines and Boilers for & 
Steam Engines and Boilers for Sale, 


—A 10-horse power High Pressure Beam Engine, a 1-horse power 


Horizontal Engine, also a good second-hand Cornish Boiler, 16 feet long, | 


5 fest diameter, and 30 inch tube, fittings and furnace work all complete, 
(Boiler can be seen at A. Goodwin's, Engineer, Great Guildford-street, 
Southwark.)—R. RICHARDS and CO., Upper Ground-strect, Blackfriars- 
bridge, Surrey side. (4441) 


Messrs. R. and J. Coupe, Manufac- 


turers of Horizontal High-Pressure Steam Engi from 6 to 200- 

Horse Power ; the larger description of Engines (30-horee” »wer and up- 

wards) Mounted with their Improved Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines, 

N.B.—R. and J. C. always endeavour to keep in stock a large assortment 


of pon aie, ~~. 6 to 50-H.P. 





(3179) 


Sole Makers, St. Mary’s Church- | 


10-horse power | 


: All other | 
sizes of horizontal or beam engines and boilers supplied on the shortest | 





Glou- 
o | 


FIG. 




















Danes’ Inn, Strand, Every 
description of Wood Engraving promptly and accurately executed. (6087) 


apher. Mechanical Diagrams for Ulus- 
15, Beaufort-buildings, 
(450) 


Engraver on Wood, Photo er: 
| trations Drawn and Engraved ou reasonable terms. 
| Strand. a scale ane 
| BN . . } ‘ ves 

I: dward Morton, Manufacturer of 
4 Steam Engine Indicators, and all kinds of finished brass-work for steam 

| engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
| lubricating engine cylinders, both high and low pressures. They are 
simple in construction and efficient in action, lubricating both valves ana 
cylinder, the tallow being forced threugh by higher pressure of steam 


from the steam pipe or boiler acting on the surface of the lubricator | 
attached to the valve-box or cylinder.—Apply to E. MORTON, Chapel- | 


(6460) 





| 

| hill, Huddersfield. 
Be mes fens 
| 


+ ~ BK. TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing 
Corn, Seed, Malt, &c.: Portable Grinding Mills, Steam Engines, fixed and 
portable, from 2-HORSE POWER and upwards ; Thrashing Machines, Chaff 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, &c. &c., all of a 
superior description, and adapted for Home, Colonial, and Foreign use. 
Illustrated Price-lists sent free on application. ; - ___ (4784) ; 
ose eee a es -—< 
awing Machinery for Sale. — A 
Vertical Saw Frame, adapted for Cutting Timber, of five feet on the 
side and under, driven from the lower end. ‘This machine is of first-class 
workmanship, made by Messrs. John McDowall and Sons, to a foreign 
order (since declined), and will be sold at a considerable reduction on the 
| contracted price. — Apply at Walkinshaw Foundry, Johnstone, N.B., 
| where the Machine may be seen complete —Jolunstone, Jan. 23rd, 1858. 
| P.S.-An Engraving of the Frame may bv seen at the office of the 
| ‘* Engineer,” 163, Strand. ; sl _ (3601) 
ts | EE. 
Pritish and Foreign Patent Office. 
MR. FRANCIS WISE, Consulting Engineer, and Patent Agent, 


Provisional Protection and Patents pro- 
i (3719) 








108, Fleet-street, London, E.C, p 
cured, Designs Kegistered. ACircular of Information gratis. 


y M4 ! . oa . a 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors” 
may be had free on application, or by post on forwarding two postage 
stamps, — _ (931) = 








NOTICE TO INVENTORS. 


( )ftice for Patents of Invention, 4, | 


Trafalygar-square, Charing-cross.—The ‘Circular of Information’ 


may be had, gratis, as to the reduced expense and facility of protection for | 


inventions under the new Patent Law for the United Kingdom or Foreign 


Countries; and every information as to all patents granted from 1617 to | 


the present time, by applying personally or by letter to Messrs. PRINCE 
and Co., Patent Ottice, 4, Trafalvar-square, Charing-cross. (5017) 


\fechanical Motion.—A Plate, Illus- | 


TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months,8 Guineas, Patent complete, £20 more. 


| Mr. W. CLARK, Patent Agent, 53. Chancery-lane. (933) 











Patents.—Messrs. Davies and Hunt, 
PATENT SOLICITORS, obtain British and Foreign Patents, &c. | 
A ‘* Handbook,” detailing particulars and costs, given gratis. 

sional Protection £8 8s., and other charges equally moderate. 


OFFICES { 


GLASGOW—28, St. Enoch-square. 
| (6602) 


ORDNANCE MAPS, 


r 
D M.A, 35, Parliament-street, London, 
and 15, Henrietta-street, Dublin, Civil En- 
gineer, Surveyor, and Ordnance Map Agent, 
has, besides the usual stock, ‘‘ London,” on 
820 sheets, “Ireland,” &c., Lithography, 
4 Printing, Drawing, Copying, &c., executed. 


r. John Irwine 
WHITTY, LL.D. M.A., Civil En- 
gineer, Surveyor, and Valuer to the Landed 
Estates Court, Ordnance Map Agent, &c. 
Plans drawn for Parliamentary Committees, 
&c., General Printing and Lithograph Parliament-street, 
London, and 15, Henrietta-street, Dublin. (6659) 


1.—35, 











Ll) li 
For covering Flat Roofs, Paving and Flooring of every description, espe- 


cially in places subject to damp and vermin. 
This A ite is now extensively wsoad for paving Stables (as shown 
of " 


above), the absence of joints preventing the ed ammonia. 

For Estimates and Prices, &c., apply to JO. PILKINGTON, 15, Fish- 
street-hill, London, E.C. 

Country Builders supplied with Asphalte in bulk for 





Bun Flee, Be, wen ledenciene tone haan _ rar 


Mr": J. H. Rimbault, Draughtsman | 
1 and ENGRAVER on WOOD, 8, Si 


ee ~ | Mfr. F. Delamotte, Draughtsman and 
erchants, Kngineers, Shipbuilders, M : ming cmt 


A gricultural Machinery.—Ii. R. and 


Provi- | 


LONDON—1, Serle-street, Lincoln’s-inn, w.c. | 


Whitty, LL.D., 


yy 4 

A lott & Thelwall, Hull 
ps FORGE, Hull, are prepared to SUPPLY 
RIVET, Bar, Nut, and Angle Iron, Shaftings, 
Forgings, Uses, &¢., made entirely from Scrap Iron, 
on reasonable terms aud on the shortest notice. 
The superior quality of the Hull Forge Iron is 
well known, and the brand extensively made use 


| HULL FORGE.| where quality is of importance.—Hull Forge, 


Noy. 8th, 1858. (6299) 


MACHENS’ XX STEEL, 
a . . 

‘his improved 

Steel is especially adapted 
to making large circular Cutters 
—(see accompanying diagram)— 
Chipping and 

Rasping 

Knives, Taps. Q¥ 
Swages, Bor- ie 
ing Tools, &c 
Tt will weld as 
well as, or 
better than, 
the best double shear Steel, and 
harden without breaking. Manu- 
factured solely by MACHEN 
MILLER, and’ MACHEN, Wads. 
ley-Bridge Works, Sheftield, who 
are also Manufacturers of Files 
from MACHEN’'S xx STEEL. 


ESTABLISHED 1810. 


JOHN DAVIS, 


19, PERCIVAL-STREET, 
CLERKENWELL 
LONDON, E.C., 
AND 
STATIONERY COURT, CRYSTAL 
PALACE, SYDENHAM, 


. 12 
le Sinker, 
. Seal Engraver, Metal Stamper, 
Piercer and Manufacturer of Metal 
Labels for Patent and other articles, 
and every description of EMBOSSING, 
COPYING, and PIERCING 
PRESSES, STAMPS, PUNCHES, 
PRESS 'TUOLS, &c. Crests Engraved 
on Rings or Seals in the First Style, 
price 8s. each. 
DAVIS'S PATENT “ SELF-INKING” 
ENDORSING PRESSES, 
The most complete and useful yet 











| 
| 
| 


| 
| 
| 

















’ 





made 
DAVISS IMPROVED LEVER 
PRESSES, WITH DIE, 


Complete from 15s. 
*.* Price Lists Free per Post. 
(6644) 
| VALVES, TAPS, &c,, FOR THE HIGH PRESSURE 
AND ORDINARY CISTERN SUPPLY. 


Fia. 77. Fig. 81. 








| Fie. 77. J. TYLOR and SONS’ PATENT HIGH PRESSURE BALL 
VALVE has been in use many years, and has been fixed 
under the highest pressure with perfect success, and in many cases 
where all other Ball Valves have been condemned. 

J. TYLOR and SONS’ HIGH PRESSURE STOP TAPS. These 
Taps are warranted to stand under the highest pressure, and at the 
same time the action is so simple that they can be repaired by any 
ordinary workman without being unfixed. : 


| Fie. 8. 


TO BE SEEN IN OPERATION AT THE MANUFACTORY OF 


J. TYLOR AND SONS, 
)WARWICK-LANE, NEWGATE-STREET, 
LONDON, E.C, 


Manufacturers of Pumps and Well Engines (for Shall 7 
| Plumbers’ Brass Foundry of pony I Patent ‘High Presa 
Closets for fixingon the Mains, Copper and Tinned-Iron Baths, Garden 
and Fire Engines, Lamps of every lescription, Copper Goods, ‘&e. &c. 
ESTIMATES GIVEN FOR HOT WATER AND BATH APPARATUS. 
CATALOGURS SEXT ON APPLICATION. (6663) 
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TO STEAMSHIP OWNERS, ENGINEERS, AND OTHERS. 
HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 
hese Counters Register the number of Revolutions made by an Engine 


T or other Mechanism. They may be used for ascertainmg the duty of Pumping Engines and Water-wheels; the revolutions on board a steam- 
vessel ; to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. 
How’s Patent SALINOMETER, FOR STEAM BorLers vusinc SALT WATER. 


oe) 
By these, the density of the water in the Boiler is at all times accurately shown, and a saving of boiler and fuel is effected. They are adopted by 
the Admiralty, the Honourable Trinity Corporation, and others. Copiés of Testimonials from Messrs. Penn, Messrs. Maudslay, and others, will be for- 


warded on application. 
How’s Excing-Room TELEGRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND “JENGINEER. |! 
Socizty oF ARTs Prize Mepal, 1855. all 
This is a Mechanical Telegraph, and, by its peculiar construction, error or misunderstanding is rendered impossible, It is now extensively adopted, 
and gives great satisfaction. 








A) 


orm 
"7 


How’s Parent Fresh Water APPARATUS FOR Surps’ USE. 3 


. 3 
This Apparatus is designed for the Distillation of Fresh from Salt Water; and on long voyages, and where the supply of jwater is scanty, it will be 
found invaluable. Testimonials may be seen. 


Patent STEAM-PuUMP AND FirE-EncIne For Surps’ UsE. 


—— 
This Steam-Pump occupies but a small space, works perfectly noiselessly, and throws an immense volume of water. An Illustrated Circular of 
esh Water Apparatus and Steam-Pump combined, free on application. 


How’s Patent Macuine ror Curtine Bouts, Rops, SprnpLEs, WIRz,” &. 
Simple in construction, inexpensive, occupies but little space, and will not easily get out of order. 
A PAMPHLET ILLUSTRATIVE OF THE ABOVE, SENT FREE BY POST ON APPLICATION TO 


A. P. HOW, ENGINEER, 
81, MARK-LANE, LONDON. 
EVERY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, &c. &c., SUPPLIED. (635 


POWIS, JAMES, AND CO.,, 
ENGINEERS, PATENTEES, AND MANUFACTURERS 
OF 
ALL KINDS OF MACHINERY FOR WORKING IN WOOD. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 

ENDLESS BAND SAWING MACHINES, NEW PATENT. 
NO MORE BREAKAGE OF SAWS. 


Powis, James, and Co., beg to call the attention of all 
who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 
ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 

A STOCK OF MACHINERY FOR WOOD ALWA kept READY, including their NT MACHINE 
for MORTISING, TENON-CUTTING, and BORING, of which upwards of ¢ THOUS\ND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE. 
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Also CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 
Letters and Applications for Machinery to be addressed to (5087) 
COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 
IMPORTANT TO EVERY MAN WIIO KEEPS _ 


Clayton, Shuttleworth, and Co., of | 
LINCOLN, | 
| 


7 , Lombard-street, LONDON, E C., and 36, Dale-street, LIVERPOOL, 
Agricultural and General ENGINEERS, 


And Manufacturers of Portable and Fixed STEAM ENGINES. 






Combined Threshing Machine 
which dress the corn ready for 


market at one operation. Grind- | 


gst 7 


10rley’s Food for Cattle, 77, New- 


GATE-STREET, LONDON. Price 50s. per Cask, containing 448 


ing Mills, Saw Benches, Pumps 
for Irrigation and Mining pur- 
poses, with all necessary gearing 
for being driven by steam power. 


Full particulars and estimates | Feeds. Carriage paid to avy Station. A Pamphlet, post free,on applica- 
given on application to the | tion. (6555) 


above address, 

C., S., and Co.’s PORTABLE 
STEAM ENGINES are adapted 
for every purpose to which steam 
power can be applied. When 
intended for winding they are 
fitted with reversible link motion 
and winding gear. They are easy 
of removal, as may be seer by the 
@ engraving, and can be set to work 
immediately on arrival 

C., 8., aud Co. are now doing | 
an extensive Foreign and Colo- 
nial business, and are prepared 
to send off engines and ma- 
chinery of the before-mentioned 
kinds in a few days from the 
ition to the important REDUC- 








LUND’S 
LONDON LEVER 


FOR 


DRAWING CORKS, 
the Simplest and most 


Ss 
1 efficacious Instrumeut ever offered to the public for 
removing corks from bottles without disturbing toeir 
contents. “he use of this lever prevents the possibility 
of injury to the hands by the accidental breaking of the 
neck of the bottle. Price 8s. 6d 

Sold by the Patentee at 56 and 57, Cornhill, and 23 and 
24, Fleet-street, London; and may be had at al! Cutlers 
and fronmongers in the United Kingdom. (6683) 


"| VALVES, TAPS, &,, FOR THE HIGH PRESSURE 
AND ORDINARY CISTERN SUPPLY. 


Fie. 77. Fig. 81. 










“ll 00 - 
date of order. They would also call atter 
TION IN PRICES made for the new year. 

For Exportation.—The above can be obtained through British Merchants, 


Shippers, and Colonial Agents. 





(6201) 


PUMPS. 
FOWLER AND CO, 
WHITEFRIARS STREET, FLEET STREET, LONDON. 


NV essrs. Fowler and Co., 
a as sole Manufacturers, beg to call attention 
to HOLMAN’S PATENT DOUBLE ACTION 
PUMPS. They combine several important improve- 
ments, viz. :— | 

A continuous supply is obtained from one barrel, 
as the Pump delivers at both up and down stroke, 
thus doubling the quantity raised by ordinary 
Pumps. 

The means of connexion to driving power are far | 
simpler, and much less costly, than where double and | 
three throw cranks and gear have to be employed ; | 
the wear and tear is much economised, while the | Fie. 7 
aa cost of the Pump itself is very considerably ey wo 
less, 

Speedy access is permitted to all the valves simul- | 
taneously, by the removal of a single plate. This 
simple arran 
time. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

valves can be arranged to suit hot, cold, 
chemical, and every other liquor. They are made 
of — sizes, for supply upon the largest or smallest | 
scale, 

Ample references can be given to Breweries, Tan- 


J. TYLOR and SONS’ PATENT HIGH PRESSURE BALL 
VALVE has been in use many years, and has been fixed 
under the highest pressure with perfect success, and in many cases 
where all other Ball Valves have been condemned. 


J. TYLOR and SONS’ HIGH PRESSURE STOP TAPS. These 
Taps are warranted to stand under the highest pressure, and at the 
same time the action is so si that they can be repaired by any 
ordinary workman without being unfixed. 


TO BE SEEN IN OPERATION AT THE MANUFACTORY OF 


J. TYLOR AND SONS, 
nerien, Paper, Starch, Soap, Candle Dye aed Gee, | WARWICK-LANE, NEWGATE-STREET, 
—_ Wor! a agar —— LONDON, E.C., 

Experienced Workmen sent to any part of Town or Country to fix | Manufacturers of Pumps and Well (for 


gement saves much expense and loss of | Fic. 81. 








| 
| 


low or Deep Wells), 


r 

Apparatu-. Plumbers’ Brass nae S every » t High Pressure 

lwrights’ and General Engineers’ Work. Warming, Boiling and Closets for fixingon the Mains, Tinned Iron Baths, Garden 

Dying APparetas. and Fire Engines, Lamps of every Copper Goods, &c. &c. 
and Doubi rUnTS aes nee Eagines and s - stock of Single STL GIVEN FOR HO’ 1D BATE >) ve 


H R. Palmer, 181, Waterloo Bridge- 
@ road, beg to call the attention of Bankers, Merchants, Stationers, 
and the public in general, to his PATENT PARALLEL MOTION 
ENDORSING MACHINE, adapted to crossing cheaues, marking linen, 


stamping envelopes, &c. For facility, rapidity, and correctness, this 
machine cannot be equalled. 38) 
ry 

A llott & Thelwall, Hull 
L FORGE, Hull, are prepared to SUPPLY 
RIVET, Bar, Nut, and Angle Iron, Shaftings, 
Forgings, Uses, &e., made entirely from Scrap Iron, 
on reasonable terms and on the shortest notice. 
The superior quality of the Hull Forge Iron is 
well known, and the brand extensively made use 
f where quality is of importance.—Hull Forge, 
Noy, 8th, 1858. (6299) 











| HULL FORGE.| 


POLONCEAU AND LIMMER ASPHALTE; 





ESTABLISHED 1838, 





For covering Flat Roofs, Paving and Flooring of every description, espe- 
cially in places subject to damp and vermin, 

This Asphalte is now extensively used for paving Stables (as shown 
above), the absence of joints preventing the generation of ammonia, 

For Estimates and Prices, &c., apply to JOHN PILKINGTON, 15, Fish- 
street-hill, London, E.C, 

Country Builders supplied with Asphalte in bulk for coverin, 
Barn Floors, &c., with instructions to lay it down. 


RICHARD KITCHIN, 
ENGINEER AND IRONFOUNDER 
SCOTLAND BANK IRON WORKS, WARRINGTON. 
MANUFACTURER IN PARTICULAR OF 


i 


AND OTHER 
WEIGHING MACHINERY, 
COMPRISING 
Fixed or Portable WEIGHING MACHINES, for Platforms, Warehouses, &e. 
Rail and Road WEIGH-BRIDGES, of all powers, 
Machines for LOCOMOTIVE ENGINE Wheel Regulating. 
Railway WEIGHING TURNTABLES, of all sizes 
Overhead Travelling HOIST WEIGHING CRABS, of all powers. 
And Manufacturer in general of the most approved 
Railway TURNTABLES, WATER CRANES, and TANKS. ail sizes, 
Steam or Hand Power HOISTING CRANES, of every kind, size, or power, 
Single or Double CRAB WINCHES, in variety. 
And the latest improved 
HIGH-PRESSURE STEAM ENGINES and WATER WHEELS, 
BONE and BARK MILLS. (4 
Combined WATER TUYERES for Smiths’ Hearths, &c, &c. 


MACHENS’ XX STEEL, 
‘This Improved 


Steel is especially adapted 
to making large circular Cutters 
—(see accompanying diagram)— 


Chipping and 
2 WARK. C 
Rasping F “a 84> 


Knives, Taps. 4 >) 
% SX MACHEN) — 
‘Sy 


g Footings, 
(6039) 


HIND’S PATENT 













i 


Swages, Bor- (9 

ing Tools, &c \e) Py 
It will weld as 
well as, or 
better than, 
the best double shear Steel, and 
harden without breaking. Manu- 
factured solely by MACHEN, 
MILLER, and MACHEN, Wads- 
ley. Bridge Works, Sheflield, who 
are also Manufacturers of Files 
from MACHEN'SX xX STEEL. 


My WN 
NN | 


| \ | 
It Ni | 





ORDNANCE MAPS, 


° 1): Whitty, LL.D., 


. 
M.A, 35, Parliament-street, London, 
and 15, Henrietta-street, Dublin, Civil En- 
gineer, Surveyor, and Ordnance Map Agent, 
has, besides the usual stock, “* London,” on 
820 sheets, “Ireland,” &c., Lithography, 
» Printing, Drawing, Copying, &c., executed, 


. 
D:: John Irwine 
WHITTY, LL.D. M.A,, Civil En- 
gineer, Surveyor, and Valuer to the Landed 
Estates Court, Ordnance Map Agent, &c. 
: Plans drawn for Parliamentary Committees 
&c., General Printing and Lithography executed.—35, Parliament-street 
London, and 15, Henrietta-street, Dublin 6669) 
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TAYLOR’S PATENT DOUBLE CYLINDER STEAM 
WINCH. 
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James ‘Taylor and Co., Engineers 
e and BOILER MAKERS, Britannia Works, Birkenhead, atentees and 
Manufacturers of Stean. Winches, Hoists, and Cranes, fixed . 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, 
Patent Crushing Mill for Quartz and other Substances, ron Buildings, 
&c , to whom all applications must be made for License to Manufacture 
Taylor's Patent Steam Winches and Cranes. (2928) 


ENDLESS BAND SAWING 
MACHINE. 


G. & A. HARVEY, 
MANUFACTURERS 
or 
SELF-ACTING 
MACHINE TOOLS, 


ALBION WORKS, 


GLASGOW 


arding’s Patent for Improvements 


H in FREEING IRON STONE and other METALLI ORES om 
SHALE and other Extraneous Matter. 

In Harding's Patent Process, artificial heat and moisture are applied to 
the ore and its accompanying shale, in such a manner as effectually to cause 
a separation in a few hours, which would take from six to twelve montha 
by the old method. 

The method of effecting this object has been for some time in operation 
at Messrs, Harding and Co’s Iron Smelting Works, Beeston“Manor, near 


To those , an inspection of the apparatus at the works will at 
once show the very important advantages gained by the process. 
The advantages of this patented process may be thus briefly stated :— 
First—The saving of a very considerable amount of time between the win- 
sete ore and the smelting. 

Seco —A very sa in the cost of labour, &c., in 
mo great saving » &c., in preparing the 


int a 





































THE ENGINEER. 





Aprit 8, 1859. 














gricultural Machinery.—E. R. and 


A® TURNER, Ipswich, Manufacture PRIZE aaae for Crushing 
Corn, geod. Malt, &c.: Portable Grinding Mills, Steam Engines, fixed and 
portable, from 2- HORSE POWER and upwards ; Thrashing “Mac hines, Chaff 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, Xc. &c., all of a 
superior description, and adapted for Home, Colonial, aud Foreign ure. 

Piiuntrated Price-lists sent free on application. (6636) _ 


General Patent Company 
(LIMITED). 


f i ‘he 
CAPITAL £50,000, in 5,000 Shares of £10 each. 


Calls not to exceed £2 10s. per Share for the first year, aud no subsequent 
call to be made without two months’ notice, Deposit 5s. per Share. 
PATRONS. 

Wm. Fairbairn, Esq., C.E., F R.S., F.G.S., &e. &e., the Polygon, Man- 
chester. 

F. 8. Powell, 
terrace, W 


Esq., MP., Horton Hall, Bradford, and 45, Gloucester- 
DIRECTORS. 

Col. C. G. Fagan, H.E.LC.S (Director «f Malta Telegrapl Company), 
20, St. Petersburgh-place, Bayswater, W. 

Martin Josepli Routh, Esy., M.A., Hampton, Middlesex, 

William ffarington, Esq., Wood Vale, Isle of Wight 

Banister Fletcher, E-q., Oreyan terrace, Peckham Rye. 

Edward Robinson, Esq., Blenheim-place, St. Jolin’s Wood. 
BANKERS—Messrs. Barclay, Bevan, and Co., Lombard street, London, 
SeckEP nY—C. W. Orford, Esq., C. and M. Kb. 

TEMPC RARY Orvicks—12, Pancras-lane, Cheapside, E.C., London. 

The improved system adopted by the last Patent Law Amendment Act 
having greatly increased the number of Patents taken out by, and removed 
various obstacles in the way of inventors, and the Acts of Parliament lately 
passed limiting the liability of shareholders in public companies, have now 
rendered the formation of such an association not only comparatively easy, 
but have also afforded the means by which it may become remunerative to 
its members. without incurring any unnecessary risk, 

The Company has been foruied for the purpose of assisting inventors, and 
its contemplated operations comprise the taking out of patents and reyis- 
trations for inventors, and when required, advancing the money for this 
purpose, 

The advancing sums of money on approved security to inventors and 
patentces, for the purpose of enabling them to develope aud complete their 
patents and inventions, 

The purchase and sale of inventions and patents, 

The selling of patents aud inventions on commission, 

The investigation of the value and merits of ‘uventions, and the granting 
of certificates thereof. 

The devotion of «a portion of the Company's premises for the purpose of 
receiving models and drawings of inventions and patents, 

The keeping of a registry of all patents taken out by the Company, and 
the furnishing a monthly list thereof to all subscribers. 

The Board of Directors will not require the particulars of an invention to 
be communicated to them before the same is registered ; but the particu- 
lars will only have to be communicated to the Secretary, who will give a 
written undertaking not to disclose them to any one without the cousent 
of the inventor. 

No shareholder holding ten shares in the Company will be required to 
pay any preliminary fee for the consideration by the Board ot any patent or 
invention he may wish to bring before its notice. 

All shareholders in the Company will be considered as subscribers to the 
monthly list of patents, and as such, will have the lists seut to them, with- 
out further payment 

One of the great objects of the Company will be at all times to watch 
over and preserve the rights of patentees ; and if possible to obtain a repeal 
of the stamp duties affecting inventors; or if not able to accomplish this, 
to obtain a great reduction in the amount of such duties. 

As the business of the Company can be carried on by means of a small 
capital, it is with the greatest confidence anticipated that a very high return 
in the shape of a bonus or dividend will be obtained by the shareholders of 
the Company. 

All information may be obtained at the office; and the deposit may be 
remitted to the Bankers or to the Se cretary, 














FORM OF APPLICATION. 
TO TAK DIRECTORS OF THK GENERAL PATENT COMPANY (LIMITED. ) 
GENTLEMEN,—IL hereby request you to allot me Shares in the 
above Company, which | ygree to accept, or any less number that may be 
allotted to me, and I undertake to pay the Calls thereou, when required, 
such Calls not to exceed £2 Lis, per Share durmy the first twelve months. 
(6700) 


‘ . ° 

Phe Cotton Supply Association.— 

COTTON GINS.—IMPROVEMENT UPON THE INDIAN CHURKA. 
—TO COTTON GIN MAKERS, MACHINISTS, AND INVENTORS. 

The Committee of the Cotton Supply Association have reecived from the 
Bombay Chamber of Commerce two Indian Churkas, or hand-roller gms of 
native construction, and such as are now used by the natives of India, with 
the request that they should be submitted to the machinists of this 
country, with a view to obtaining, if possible, a superior machine. Your 
attention is therefore respectfully requested to the construction of this 
**Churka,’ which may be seen at the offives of this Assoviation. The 
objects to be aimed at in the making of an improved machine are— 

1, That the machine do no injury to the cotton, in the process of sepa- 
rating the seed from the fibre, It is said that **no machine can possibly 
separate the cotton from the seeds with less injury to the staple than does 
the Churka,” 

2. That the machine, as far as possible, do rid the cotton from leaf and 
impurities, 

3. That the machine be of simple construction, and durable. 

4. That the machive be easily repaired by the native Indian. 

5, That it be portable, 

6, That the cost be as low as possible The “ Churka” costs only 2 rupees 
or 4s. It is necessary that the improved machine should be Within the 
ability of the natives to purchase. 

7. That the machine be able to do its work faithfully in spite of careless- 
ness or neglect. 

8. That the machine be able to clean a fair quantity of cotton per day, 
with the labour of one person (male or female). 

The Committee submit the above conditions to the consideration ot 
machine makers, and Mr, Haywood, the Secretary of this Association, will 
be prepared to afford any further information that may be required. 

It is proposed, in furtherance of the wishes of the Bimbay Chamber of 
Commerce, to hold a trial of the merits of the diffrent gins that may be 
constructed to meet the above conditions, in two or three months from this 
date. Due notice of the day of trial will be given. 

Premiums of £20, £10, and £5 will be paid by the Association to the exhi- 
bitors of the gins which rank Ist, 2nd, and 3rd in order of merit. 

G. R HAYWooD 
Secretary of the Cotton Supply Association. 
1, Newall’s Buildings, Manchester, 
March 25th, 1850 








(0645) 


Phe National Flax Company 
(Limited.) 
£200,000, in Shares of #1 each ; 
DIRECTORS, 
gag A John Dorat, Vice-Pres, R.S.L. 
~~ Beddoe, ms » Lickhill, near Stourport, Worcestershire. 
. T. Croft, Esq., 15, Rege' ne street, S.W. 
-Colonel C, E. 
Frederick Hamilton, 
T. E. Marsland, Esq., 
Wallace Pedder, Es« 
George Thornton, Esq., ce x 
Bavnnne—Meows, oe wood, Kennards, and Co. 
SecrerTary—Mr. James M. Haldon, F. RG S. 
Offices—193, Gresham-house, London, E c. 

The imports of foreign flax fibre having declined toa most serious extent, 
and the cultivation of the plant decreased at home, a great necessity has 
arisen for laying the foundation of a system whereby a sutticient supply of 
raw material may be seeured to meet the requirements of a great staple in- 
lustry of the country—known as the Flax and Linen ‘i rade. 

It has, therefore, been determined to form “ The National Flax © ompany 
Limited), ” whereby such a system may be initiated. 

This will be effected by the intreduction of mechanical improvements, 
whereby a continuous and easy as well as profitavle preparation of the fibre 
from the plant can be effected. 

Such preparation will be carried on in establishments to be called “ Ret- 
tories,” and to be erected in suitable localities, where the flax crop, in its 
entirety or otherwise, will be purchased from the grower. 

By thus creating a ‘market within easy reach of the farmer, and proving 
to him practically that he can easily produce a good-paying crop, needing 
no further trouble in its preparation, and for which he may regularly re- 
ceive ready money at harvest time, when the demands on him for labour- 
cost are large, it is considered that a very extensive growth of flax will be 
gradually introduced throughout the country generally. 

A more perfect cultivation of this plant ‘will also be induced, whereby 
many existing prejudices, in respect to the supposed exhaustive prope rties 
of flax, will be removed, and the grower convinced that it is really one of 
value in districts suitable to it, and in fair rotation, It will also be found 
that land capable of producing any kind of grain is equally available for 
flax ; and that there is no better preparation for a wheat crop to follow. 

The Company have secured the patents, plans, and services of Mr. G, A. 
Cator, who has devoted a large sum of money aud many years in bringing 
the matter to its present effective condition. 

By a reference to the detailed prospectus, which may be had on applica- 
tion, it \ will be Kf seen that, with the outlay proposed, a very 

may 


Capital £ 5s, to be paid on app ication, 


. 47, York-street, Portman square, W. 
2, Gloucester-place. 
- “% s.W. 







don with t safety ; showing that this Com- 
. | feat of pi to parties seeking investment in 
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J. H. Rimbault, Draughtsman 


zr. 

M and ENGRAVER on WOOD, 8, enol Inn, Strand. Every 
descrintion of Wood Engraving p promptly and accurately executed. (6087) 
\ r. F. Delamotte, Draughtsman and 
pe 

trations Drawn and Engraved on reasonable terms. 


Engraver ou Wood, Shsteaher. Mechanical Diagrams for Ulus- 
Strand. 50) 


16, nie 
>. 
Jenton’s Patent Anti-Friction Metal 
for Railway Carriage, Wagon, and Machinery Bearings. Manufac- 
tured solely by ALLEN, HARRISON, and CO., Cambridge-street Works, 
Manchester. (774) 


\[erchants, Kngineers, Shipbuilders, 
and others SUPPLIED with superior SHAFTINGS, Railway ‘inion, 


Hammered Bars, and other Forgings, at reasonable prices, ‘by WORSDELL 
and NU NNERLE Y, Forge Works, Workington, Cumberland. (5046) 


Y orkshire Tyre and Axle Works, 


Rotherham.—LOCOMOTIVE TYRE BARS, of every description, for 
Engines, Carriages, and Railway Wagon Wheels. Steel Iron for Springs, 
Merchant and other Irons manutfactured.—W. F. HOYLE, Proprietor.(6253) 


4 ve _ ; r+ ‘ yy 
merican Grain Mills, New Agri- 
y & cultural Implements of all kinds, Steam Engines, Ploughs, Culti- 
vators, Potatoe-diggers, Harrows, and Horse-hoes, 


me Particulars and Price Lists apply to the Geveral Implement Company, 
Bothwell- street. Glasgow, (6093) 


(Sondie’s s Patent Steam Hammers.— 


First-Class STEAM HAMMERS from 10 ewt. to 7 tons, suitable for 
Jobbing Forges, Puddling Forges, and the Smiths’ Shops of Engineers, Ship 
Builders, Wagon Builders, Railway Companies, &c. Pressure of steam 
required, 2 25 lb.—Govan Bar lronworks, Glasgow.--TOHN CON DIE. (695) 


r . . 
soda Water Machines.—Before you 
either purchase, order, or recommend the above, see illustrated and 
descriptive pamphlet, which will be forwarded free, on application to 
8. BARNETT, Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowacice to the trade, (6200) 


R of form, 


ansome’s Filters, in every variety 


for domestic use, wad filtering slabs for water companies 
Sc., adopted by the Hon. Emigration Comnissioners, Board of Ordnance 
_ Department, Crown @olonies, &c. Prospectus on ens at 
Cannon-row, Westminster r: or Stoneworks, Ipswich. (622 


\team Engines, Water Wheels, Mill- 

work, Corn Mill Machinery; every description of Machinery for the 
Manufacture of Woollen Cloth: Hydraulic Presses, lron and Brass Cast- 
ings. JAMES FERRABEE and CvU., Phoenix Lronworks, Stroud, Glou- 
cestershire. (5024) 


(RETRO D : . Y 
steam Hngines,—R. Thornton & Co., 
St. Leonard’s lronworks, Edinburgh, have a number of Portable and 
Stationary Emgines and Boilers for SALE, at Pr.ces from £55 to £500 each, 


suitable for Farming and other purposes where steam power is required. 
Further information will be given on applic ation. $357) 


Ste am Engines and Boilers for Sale, 


—A 10-horse wcne High Pressure Beam Engine, a 10-horse power 
Horizontal Engine, also a good second-hand Cornish Boiler, 16 feet long, 
5 fest diameter, and 30 inch tube, fittings and furnace work all complete, 
(Boiler can be seen at A. Gooiwin’s, Engineer, Great Guildford-street, 
Sonthwark.)—R. RICHARDS and CU., Upper Ground-street, Blackfriars- 
abd re Pp. Surray sic side, 4441) 


reyW.e 
Ste eam Boilers made by William 
+ WILSON, Lilybank Boiler Works, Glaszow, on the most improved 
principles, for home and export. All boilers mace of best materin! 
and workmanship, proved and warranted tight under a high )-ressure, and 
delivered at any railway station or shipping port in the kingdom at mode- 
rate rates Lithogr«ph ‘of boilers forwarded post free on application. (3022) 


Gteun Engines, —The followi ing sizes 


of High Pressure HORIZONT AL ENGINES, with or <a boilers, 
kept always on stock :—4-horse power engine cylinder Gin., stroke 12 in, ; 





6-horse power engine, cylinder 8 in., stroke 18 in. 10-horse power 
engine, evlinder 104 in., stroke 24 in; 13-horse power engine, cylinder 
12, in., stroke 30 in. Also for Sale, a 6-horse power engine, as above, 


with link motion, and a small donkey engine for feeding boilers. All other 
sizes of horizontal or beam engines and boilers supplied on the shortest 
notice.—Apply to FLETCHER, JENNINGS, and CO., Lowca Enygine- 


works, Whitehaven. (6256) 
° : . 1 
awing Machinery for Sale. A 
Vertic: aa Saw Frame, adapted for Cutting Timber, of five feet on the 
side and under, driven from the lowerend. ‘this wachine is of first-class 
workmanship, made by Messrs, John McDowall and Sons, to a foreign 
order (since declined), and will be sold at a considerable reduction on the 
contracted price. — Apply at Walkinshaw Foundry, Johnstone, N.B., 
where the Machine may be seen complete —Jolinstone, Jan. 23rd, 18538. 
P.S.- An Engraving of the Frame may be seen at the office of the 
“* Engineer,” 168, Strand (3601) 


;{dward Morton, Manufacturer 


Steam Engine Indicators, and al! kinds of finished brass-work for steam 
engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures. They are 
simple in construction and efficient in action, lubricating both valves ana 
cylinder, the tallow being forced through by higher pressure of steam 
from the steam pipe of boiler acting on the surface of the lubricator 
attached to the valve-box or cylinder.—-Apply to E. MORTON, Chapel- 
hill, Huddersfield. (6460) 


Patent Machines for W orking in 


WOOD.—These celebrated Machines have been awarded a oe of 
Prize Medals by many Scientific Institutions, and also by the Great Exhibi- 
tion in Londen, and are now extensively used by the Indian, American, and 
all the principal Governments in Europe ; also by eminent Contractors, 
Builders, Shipwrights, Machine Makers, and other Workers in Wood. Their 
operations are in every respect perfect, either in hard or soft wood, for 
PLANING, SQUARING UP, MOULDING, TENONING, MORTISING, 
GROUVING, REBATING, SAWING, and BORING, which they perform 
in a very rapid and superior manner, at a greatly reduced cost. 
Sold only by WILLIAM FURNESS, Patentee, 26, Lawton-street, Liver- 
pool, from whom full particulars may be obtained, and where all the 
machines can he seen atwork. (632) 


John Parkin (late Blake and Parkin), 
e INVENTOR of CORE-ANNEALED CAST STEEL, and Manufacturer 
of all kinds of Steel Saws, Files, and Machine Knives, Railway Springs.— 





Steel Works, Harvest-lane, Sheffield. Incorporated Private Mark, 
* X-L-ENT.” 

TESTIMONIALS OF JOHN PARKIN’S 
CORE-ANNEALED CAST STEEL FOR SCRE W TAPS, 


_ AND HARD-CENTRE STEEL FOR DIES, &e. Xe. 

. COLLIER and CO.. Tool Makers, Salford, have much pleasure in bear 
ing pee to the quality and efficiency of John Parkin’s Core Annealed 
and Hard-Centred Steel, for taps and lathe centres, having tried it for nearly 
four years, and never having found it to fail. 

24th ay, 1856. 





Locomotive and Marine Engine Works, 
South-street, Newcastle-on-Tyne, 25th April, 1856. 
Dear Sir,—In reply to your inquiry, we have the pleasure to inform you 
that we are perfectly satisfied with the quality of —_ Core-Annealed Steel. 
Sigued Yours respectfull 
Mr. Parkin. ROBERT ST EPHENSON and CO. 
North Eastern Railway, Locomotive and Carriage Department, 
Gateshead, April 19th, 1856. 
Dear Sir,—I am happy to inform you that your Core-Annealed Tap Steel 
that you supplied to this company has given every satisfaction. 
Signed am, dear Sir, yours ae ag 
—-- FLETCHER. 
Atlas Works, ae, 17th May, 1856. 
We have used John Parkin’s Core-Annealed Steel for a length of time, 
especially for locomotive stay taps, aud we have been perfectly satisfied with 
it, and consider it to be peculiarly adapted tfsupply a general necessity. 
Signed SHARP, STEWART, and CO, 


Vulcan Works, Bury, 19th May, 1856 
Dear Sir,—We have given your Core-Aunealed Steel a two years’ trial, and 
find it far superior to any other make for taps and burrs. 
Signed Yours respectfully, 
Mr. John Parkin. 
Caled 


Mr. John Parkin. 





—-— ##$WALKER and HACKIN 
onian Railway, wg Department, Saint ollon,; 


w, 29th April, 1858. 
Core- Sansbhed Steet for all taps made here 


and for that purpose find it superior to any 
Signed ‘ours truly, 
BENJAMIN CONNOR. 






Dear Sir,—We have used 
during the last twelve mon 
we have f used. 


of | 





Patents. Messrs. Hunter and Co., 


Patent Agents and Consulting Engineers, 131, Fleet street, Londen, 
; Inventors. assisted with capital. Guide to Inventors gratis. Prov- 
isional protection for six months, £7 7s. Patent £18 more. 6699) 


7 —Messrs. Hunt and Davies, 


PATENT SOLICITORS, obtain British and Foreign Patents, he. 

A “ Handbook,” detailing particulars and costs, given gratis. Provi- 
sional Protection £8 8s., and other charges equally moderate. 
GLASGOW—2s, St. Enoch-square. 


(6601) OFFICES LON DON—1, Serle- street, Lincoln’s-inn, W.C. 
>, 
Br itish and Foreign Patent Office — 
MR. FRANCIS WISE, Snaiiee Engineer, and Patent Agent, 


108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 


cured, Designs Registered. ACircular of Information gratis. (3719) 

; a] ' . 7. M4 . r J] 

[2 ventions '—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters), 


Radnor Chambers, 73, Chancery-lane, London, A ‘Guide to Inventors” 
| may be had free on application, or by post on forwarding two postage 


| stamps, : _ (931) 
NUTICE TU INVENLORS. ~ 





( ffice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘Circular of Information” 
may be had, yratis, as to the reduced expense and facility of protection for 
| ventions under the new Patent Law for the United Kingdom or F oreign 
| Countries; and every information as to all patents granted from 1617 to 
| the present time, by applying per: sonaHy or by letter to Messrs. PRINCE 
and Co., Patent Office, 4, Trafalgar- -square, Charing-cross. (5017) 


Mechanical Motion.—A_ Plate, Ilus- 
TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months,8 Guineas. Patent complete, £20 more. 


Mr. W. - CLARK, Patent Agent, 53, Chancery-lane. (933) 


(Jalvert’s s Patent Process for Making 


COKE and IRON FREE from SULPHUR. 
For LICENSES to USE the above process, apply to ROBERT LONGDOR, 
Jun., 63, King-street, Manchester, 
For Application of the Patent to Gas Works, 
TRICKETT, Exchange Chambers, M: anchester 


W ater Gauges.—Water Gauges.— 


Sir,—We find wae German Gange Tube superior o any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 

WiLcox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
can arise in working. Guaranteed to stand a pressure of 500 Ib. 
Extensively used on all the principal lines. 
v.B.—The only tubes for combustion tests. 
To be had « nly of E,. MOORE, 
* Price ‘Lists of Ge Gauge Fitting zs, ke. 


‘Deion: Engineeers, Re- 


T°, 
FINERS, &c.—The PATENT PLU MBAGO. CRUCIBLE COMPANY 
having completed the enlargement of their premises, beg to call the atten- 
tion of all users and shippers of Melting Pots to the great superiority of 
the PATENT CRUCIBLES, which have been used during the last three 
years by some of the largest melters in England and abroad. In addition 
| to their capabilities of melting an average of from thirty-five to forty 
pourings, they are unaffected by change of temperature, never crack, but 
can be used till worn out, require only one annealing for several days 
work, and become heated much more rapidly than ordinary pots, effecting 
thereby a saving of more than fifty per cent. in time, labour, fuel, and 
waste. The Patent Plumbago Crucible Company also manufacture and 
import clay crucibles, muffles, portable furnaces, sublimate pans and covers, 
glass pots, all descriptions of fire-standing goods, and every requisite 
for the assayer and dentists, For Lists, Testimonials, &c., apply to 
Batte ersea Works. London, S. Ww. (4928) _ 

-W. F. 


quares. ‘Stanley’s 
IMPROVED (late STANLEY & ROBINSON'S). 
tecommended in “ The Engineer,” “‘ Buildey,” and “ Prac- 
tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 31-in., 
3s 6d. and 5s. 6d, ; 23-in., 2s. 6d. and 4s. 

Isogon Squares for taking and reversing angles. 
Improved Engineers’ scales, 12-in box, %s. 9d.; ivory, &s. 
Improved Engineers’ Drawing Boards 
Improved Engineers’ Drawing Instruments. 
MANUFACTORY, 3, GREAT TURNSTILE, HOLBORN, 

LONDON, W.C (6339) 


“JOHN GLASGO Ww, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD-STREET, MANCHESTER, 
MANUFACTURER 
OF 
LIFTING JACKS, 
PARALLEL VICES, 
CHAIN CABLE, 
CHAIN RIGGING, SHACKLES, 
HOOKS, THIMBLES, 
ANCHORS, 
AND 





apply to Mr. GEORGE 
_ (4332) 











55, Upper Marylebone-street, W. 
on application, (4328) 











ALL DESCRIPTIONS OF SHIP WORK, 





PATENT RIVET MACHINES. 
Slide and Centre 
Lathes, Drilling, Screwing, Shaping, 
Slotting, Punching, and 
Shearing Machines, Screw Bolts, 
Rivets, &c. Ec. 
(4558) 





~ IMPROVED LIFTING JACKS, 


IMPROVED RATCLET 
JACK, 


HALRY'S PATENT 
LIFTING JACK. 


MANUFACTURED BY 
W. and J. GALLOWAY, 
Parent River Works, 


MANCHESTER, 





*,* The attention of 
parties who employ 


LIFTING JACKS, 


is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use. 
(619) 











and 





Pumping Machinery. _Gw ynne 


CO., Engineers, London, manufacture and sup pply the following 
MACHINERY, enor the most approved construction and with all ~ — 
improvements :— Portable and Fixed Steam- Engines and oan Ane d 
description ; waterwheels, windmills. horse and hand-power ~ = ral 
pumping machinery for the supply of towns, cities, and = od 
the irrigation of coffee, cotton, indigo, sugar-cane, and _ ‘They ad 
pumping out coffer-dams, canals, dry docks, reservoirs, = bf mm 
manufacture and supply the pumping and other machinery for p: — _ 
and fulling mills, breweries, distilleries, tanne ries, starch re. - ae 
dyeing, and calico printing works, chemical works, silk, cot a4 refuse 
mills, and manufactories in general. All letters not paid wil 
Illustrated price lists forwarded on receipt of six a ay 
GWYNNE and Co., Hydraulic and Mechanical Engineers, > 


London. 
h British Merchants, 
ror Exportation.—‘The above can be obtained throug “(64l) 













bhipper 
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TO STEAMSHIP OWNERS, ENGINEERS, AND OTHERS. 
HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 


These Counters Register the number of Revolutions made by an Engine 
or other Mechanism. They may be used for ascertaining the duty of Pumping Engines and Water-wheels ; the revolutions on board a steam- 
veasel ; to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. 
How’s Patent SALinoMetTer, For SteaM Borers using SALT WATER. 
By these, the density of the water in the Boiler is at all times accurately shown, and a saving of bviler and fuel is effected. They are adopted by 
the Admiralty, the Honourable Trinity Corporation, and others. Copies of Testimonials from Messrs. Penn, 


warded on application. 


How’s Enaing-RooM TELEGRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND ENGINEER. 


Socrety oF ARTs PrizE MEDAL, 1855. 
This is a Mechanical Telegraph, and, by its peculiar construction, error or misunderstanding is rendered impossible. It is now extensively adopted, 


How’s Parent Fresh Water Apparatus FoR SHrps’ UsE. 
This Apparatus is designed for the Distillation of Fresh from Salt Water; and on long voyages, and where the supply of water is scanty, it will be 


and gives great satisfaction. 


found invaluable. Testimonials may be seen. 


Patent STEAM-Pomp AND FirEe-Encine For Surps’ Use. 
ly noiselessly, and throws an immense volume of water. An Illustrated Circular of 


This Steam-Pump occupies but a small space, works perfect! 
Fresh Water Apparatus and Steam-Pump bined, free on 1 





PP 


How’s Patent Macuine For Curtine Bouts, Rops, SprnDLES, WIRE, &. 
Simple in construction, inexpensive, occupies but little space, and will not easily get out of order, 
A PAMPHLET ILLUSTRATIVE OF THE ABOVE, SENT FREE BY POST ON APPLICATION TO 


A. P. HOW, ENGINEER, 
81, MARK-LANE, LONDON. 


Messrs. Maudslay, and others, will be for- 





EVERY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, &c. &c., SUPPLIED. (6952) 











POWIS, JAMES, AND CO., | 


ENGINEERS, PATENTEES, AND MANUFACTURERS 


OF 
ALL KINDS OF MACHINERY FOR WORKING IN WOOD. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 


ENDLESS BAND SAWING MACHINES, 
NO MORE BREAKAGE OF SAWS. 


Powis. James, and Co., beg to call the attention of all’ 

who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN | 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 


WITH.” 


of WORK by ONE MACHINE. 
Also 





NEW PATENT. | 





ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 
A STOCK OF MACHINERY FOR WOOD ALWAYS kept READY, including their PATENT MACHINE 


for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 


CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 
Letters and Applications for Machinery to be addressed to 


COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.c. 


(5037) 





° ’ . . 
ierce’s Unrivalled Pyro-Pneumatic 
FIRE-LUMP WARMING AND VENTILATING STOVE GRATES, 
with the cheerful, open fire, producing healthful warmth, with continuous 
self-acting ventilation, for churches, schools, public buildings, banking- 
houses, &c. These grates are manufactured solely by PIERCE, the in- 
ventor, for which he received the Prize Medals of London, in 1851, and of 
Paris, in 1855. Price, from £7 10s. 
Illustrated Catalogue, with Prices, and Estimates for Work, furnished on 
application to the Inventor and Sole Manufacturer, 
PIERCE, No. 5, Jermyn-street, Regent-street. (6630) 
. ‘ >» 2 
\ ines from South Africa— 
DENMAN, Introducer of the SOUTH AFRICAN PORT, 
SHERRY, «c., 20s. per dozen, bottles included. The well-established and 
daily-increasing reputation of these Wines (which greatly improve in 
bottle), renders any comment respecting them unnecessary. A pint 
sample of each for 24 stamps. Wine in Cask forwarded free to any Railway 
Station in England. Excelsior Brandy, Pale or Brown, 1 s. per gallon, 
or 30s. per dozen. Terms, cash. Country orders must contain a remit- 
tance. Cro:s Cheques, Bank of London. Price lists forwarded on applica- 
tion.—JAMES L. DENMAN, 65, Fenchurch-street, Corner of Railway 
Place, London. 6490) 


MUIRHEAD AND SON’S 


[™proved Engine 
CUUNTERS for all kinds of 
Steam Engines or Machinery where 
it is required to know the number of 
revolutions or strokes in a given time. 
It is recommended for its simplicity of 
construction and accurate perform- 
ance. The result can be read off 
without trouble or calculation. Net 
price to engineers, £4 1's, each. 
Patent Lever Clocks, &c. Xe. 

JAMES MUIRHEAD AND SON, 
Chronometer Makers to the Admiralty, 
Buchanan-street, Glasgow. 


PUMPS. 
FOWLER AND CoO, 
WHITEFRIARS STREET, FLEET STREET, LONDON. 


\ essrs. Fowler and Co., 


as sole Manufacturers, beg to call attention 
to HOLMAN’S PATENT DOUBLE ACTION 
PUMPS. They combine several important improve- 
ments, viz. :— 

A continuous supply is obtained from one barrel, 
as the Pump delivers at both up and down stroke, 
thus doubling the quantity raised by ordinary 
Pumps, 

The means of connexion to driving power are far 
simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 











(6158) 





less, 

Speedy access is permitted to all the valves simul- 
taneously, by the removal of a single plate. This 
simple arrangement saves much expense and loss of 
time. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can be arranged to suit hot, cold, 
chemical, and every other liquor. They are made 
of = sizes, for supply upon the largest or smallest 
scale, 

pat: Ample references can be given to Breweries, Tan- 

am neries, Paper, Starch, Soap, Candie, Dye, and Che- 

AHMATMMATTTATIN™ — ical Works, Public Institutions, Railway Stations, 
Government Works, &c. 

Experienced Workmen sent to any part of Town or Country to fix 
Pumping Apparatus. 

Millwrights’ and General Engineers’ Work. Warming, Boiling and 


a Bs Go ke Portable Steam Engines 

. F. ai ‘o. keep Po le and a stock of Single 
and Double PUMPS from 3 inch to 12inch barrels, ON HIRE, er tom 
porary purposes, for hand or steam power. (4983) 








first cost of the Pump itself is very considerably | 


Hill and Smith, Brierley Hill [ron- 


works, near Dudley MANUFACTUREKS of BEST SCRAP 
FAGOTTED SHAFTS for marine and other steam engines, crank shafts 
railway axles, ships’ knees, and hammered iron of every description. Ham 
mered shafts or bars up to 49 ft. in length, 

All kinds of Railway Ironwork and Smiths’ Work of all descriptions. 

Ironfounders, Agricultural Implement, and Iron Fencing Manvufac- 
turers. -= cea eeccntimaie er (6204) 

a] Al . . 

Green, Engineer, 1a, White 

@ Horse-lane, Mile-end-road, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK, The machines may be seen in operation at 
several extensive cooperages in London, upon application as above. 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled Timbers for a Ship’s Frame. 

Machinery of all kinds for Sawing or Working in Wood. (6698) 


LUND’S 
LONDON LEVER 


FOR 


DRAWING CORKS, 








Kies 
the Simplest and most 


% 
SS) 
i efficacious Instrument ever offered to the public for 
removing corks from bottles without disturbing tieir 
contents. The use of this lever prevents the possibility 
of injury to the hands by the accidental breaking of the 
neck of the bottle. Price 3s. 6d. 

Sold by the Patentee at 56 and 57, Cornhill, and 23 and 
24, Fleet-street, London ; and may be had at al! Cutlers 
and [ronmongers in the United Kingdom. (6683) 


BY THE INVENTOR. 
HALEY’S LIFTING JACKS, 


JOSEPH HALEY, 


ALBION-STREET, GAYTHORN, 
MANCHESTER. 





TRAVERSING JACKS, TRIPOD JACKS, 
SHIP JACKS, & BOTTLE JACKS. 





Suapine, Borine, DrituiweG, Screw- 
ING, WHEEL CUTTING, AND OTHER 
MACHINES, 


PATENT CROSS BORING AND SHAPING 
MACHINES, 
PAPER CUTTING MACHINES. 


RIVET MAKING MACHINES. 
(1410) 





& 


ood 





Thorley’s y 


Feed’. Carriage paid to any Station, A 





tion. 


Supe axp Centre Latuxs, PLANING, 


for Cattle, 77, New- 


GATE-STREET, LONDON. Price 50s. Cask, containing 448 
, post free, on — 
'(6655) 


= == 
° . . 
A New Discove in W ashing 
HOUSEHOLD LINEN —No family should be without HAN 

UNIVERSAL WASHING MACHINE. It effectually cleanses the creases 
of body linen, collars, wristbands, &c., without the possibility of injuring 
the linen or collars. Received 500 testi ial: rices :—No 2 washes 
9 shirts in from 3 to 10 minutes, or 4 sheets in 5 minutes, £5 5s.; No. 8 
washes 12 shirts in from 3 to 10 minutes, or 6 sheets in 5 minutes, £7 lls. ; 
No. 4 washes 18 shirts in from 3 to 10 minutes, or 12 sheets in 5 minutes, 
£12 12s. And all other articles in proportion.—J. L. HANSOCK, Sole 
Manufacturer and Patentee, 62, Pentonville-road, London. (6498) 





* ~\ > 
merican Hot Pressed Nuts, Suit- 
able for Engineers, Shipbuilders, Agricul 1 Impl Makers, 
Builders, Machinists, &c.—made by Patent Machinery, which produces an 
uniformity of size unattainable by any other process. besides Being much 
stronger than ordinarily made Nuts, in consequence of the Iron rot 
strained in the process of Punching. An assorted Stock of Hexagon 
Square Nuts suitable for 4-inch up to 1j-inch Bolts, always on hand, which 
aremade to Whitworth’s Universal Standard size ; also an assorted stock 
of Nuts, bolt and quarter thick punched for Whitworth ; T: up to the 
size for 1-inch bolts, may be had from the Maker, FRANCIS PRESTON, 
Ancoats Bridge Works, Ardwick, Manchester.— Established, 1816. (5025) 


VALVES, TAPS, &c,, FOR THE HIGH PRESSURE 
AND ORDINARY CISTERN SUPPLY. 


Fie. 81. 





Fie, 77. 





Fie. 7. J. TYLOR and SONS’ PATENT HIGH PRESSURE BA! 

VALVE has been in use many years, and has been fixed 
under the highest pressure with perfect success, and in many cases 
where al! other Ball Valves have m condemned. 

J. TYLOR and SONS’ HIGH PRESSURE STOP TAPS. These 
Taps are warranted to stand under the highest pressure, and at the 
same time the action is so simple that they can be repaired by any 
ordinary workman without being unfixed. 





Fig, 81. 


TO BE SEEN IN OPERATION AT THE MANUFACTORY OF 


J. TYLOR AND SONS, 
WARWICK-LANE, NEWGATE-STREET, 
LONDON, E.C, 


Manufacturers of Pumps and Well Engines (for Shallow or Deep Wells), 
| Plumbers’ Brass Foundry of every description, Patent High Pressure 
| Closets for fixingon the Mains, Copper and Tinned Iron Baths, Garden 
and Fire Engines, Lamps of every description, Copper Goods, &c. &c. 
ESTIMATES GIVEN FOR HOT WATER AND BATH APPARATUS, 

CATALOGUES SENT ON APPLICATION. (6668) 


THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
PATENTEES 
AXD 
MAKERS 
OF RVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY. 

All to be seen in operation 
at the Works, Rochdale, 
Drawings sent on application. 
4 ——s (6438) 

WROUGHT IRON BEAMs AND 
GIRDERS, 
| Of various sizes up to 12 in, deep, with Top and 
| Bottom Flanges, 5 in, wide, rolled up to 28 ft. long 


Smaller dimensions can be produced much 














longer. 
| | For SECTIONS, PRICES, and other particulars, 
| | Apply to 
+ MATHER, LEDWARD, and Co., 
} ey LIVERPOOL. (6407 


| 





a 


G as and Water Companies, Sugar 
A Refiners, Owners of Blast Furnaces, and other parties requiring 
| SLUICE VALVES are particularly requested to direct their attention to 
| those of DAVIS’S PATENT an engraving of which, 8 in , single and double 
| faced, is given above. They are remarkable for great strength to resist 
| pressure and for the small space they occupy. The motion is so enclosed 
| that whatever passes through the valve cannot corrode it, which, with the 
| simplicity of its principle (screw and lever combined) renders it almost im- 
yossible for it to get out of order. The valve can be taken to pieces without 
being removed from the pipe. It can be left partly open if required. Single 
faced above, 3 in., 10s. perinch. Double faced 12s. perinch. Brass faced 
6d. per inch extra. 
Sole manufacturer R THOMPSON, jun., Phanix Ironworks, Norwich. 


| SAMUEL WORSSAM AND CO.’8 IMPROVED 
MOULDING MACHINE. 





Samuel Worssam and Co. beg to call 


the attention of the public to their NEW MACHINES tor Dovetailing, 

Cask Making, and other important additions te Wood Cutting Machinery, 
comprising among others, the Moulding machine represented above (which 
cuts all four sides at once, top and bottom moulding up to 11 in. in width, 
sash bars, &c.); Grist’s patent perag’ hi well ted for all 
—_ brewery establishments ; Whine’s —— dovetailing machine recently 
red by the authorities for Deptford dockyard; machiues for railway car- 
buil , timber frames, rack benches, roller and chain planing ma- 

¢ &c., of which a full description is given in the illustrated le 

Apply at the Works, 304, King’s-road, Chelsea,S. W. (4973) 
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T. Buckett, Pattern and Model 


@ MAKER, Machine Joiner, Turner, &., 17, Gravel-lane, South- 
wark near Blackfriars-road. (6728) 





Gimultaneous-Acting Level-Crossing 
GATES, and Strained Wire Fencing for Railways, Manufactured, 
Supplied, and Erected by WILLIAM BAIN and COMPANY, New Grange 
Works, Edinburgh. Estimates of cost, drawings, specifications, &c., fur- 
nished on application to Messrs, JOHNSON BROTHERS and CO., Iron 
and Wire Work Contractors, 2, New Broad-street, London, E.C (6461) 


Agricultural Machinery.—K. R. and 


F. TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing 
Corn Seed, Malt, &c.; Portable Grinding wills, Steam Engines, fixed and 
portable, from 2-HORSE POWEK and upwards ; Thrashing Machines, Chaff 
Cutters, Oi! Cake Breakers, Horse Gears, Saw Tables, &c. &c., all of a | 
s.perior description, and adapted for Home, Colonial, and Foreign use. 
Illustrated Price-lists sent free on application. (6686) 


1 ‘ T-Vavit) Va 
‘he Cotton Supply Association.— 
COTTON GINS.—IMPROVEMENT UPON THE INDIAN CHURKA, 
—TO COTTON GIN MAKERS, MACHINISTS, AND INVENTORS. | 

The Committee of the Cotton Supply Asso ‘ation have received from the 
Bombay Chamber of Commerce two Indi: a Churkas, or hand-roller gins of 
native construction, and such as are now used by the natives of India, with 
the request that they should be submitted to the machinists of this 
country, with a view to obtaining, if possible, a superior machine. Your | 
attention is therefore respectfully requested to the construction of this | 
“‘Churka,’ which may be seen at the offices of this Association. The | 
objects to be aimed at in the making of an improved machine are— 

1. That the machine do no injury to the cotton, in the process of sepa- | 
rating the seed from the fibre. It is said that ‘‘no machine can possibly | 
separate the cotton from the seeds with less injury to the staple than does | 
the Churka.” } 

2. That the machine, as far as possible, do rid the cotton from leaf and | 
impurities. 

8. That the machine be of simple construction, and durable, 

4. That the machine be easily repaired by the native Indian. 

& That it be portable. 

6. ‘That the cost be as low as possible. The “ Churka” costs only 2 rupees 
or 4s. It is necessary that the improved machine should be within the 
ability of the natives to purchase. 

7. That the machine be able to do its work faithfully in spite of careless- 
ness or neglect. 

8. That the machine be able to clean a fair quantity of cotton per day, 
with the labour of one person (male or female). 

The Committee submit the above conditions to the consideration of 
machine makers, and Mr. Haywood, the Secretary of this Association, will 
be prepared to afford any further information that may be required. 

It is proposed, in furtherance of the wishes of the Bombay Chamber of 
Commerce, to hold a trial of the merits of the different gins that may be 
constructed to meet the above conditions, in two or three months from this 
date. Due notice of the day of trial will be given. 

Premiums of £20, £10, and £5 will be paid by the Association to the exhi- 
bitors of the gins which rank Ist, 2nd, and 3rd in order of merit. 

G. Rh. HAYWOOD 
Secretary of the Cotton Supply Association. 

1, Newall’s Buildings, Manchester, 

March 25th, 1859 (6645) 


; ¥ > ‘ 
The National Flax Company 
(Limited,) 
Capital £200,000, in Shares of (1 each; 5s, to be paid on application. 
DIRECTORS. 
Presipest—Sir John Dorat, Vice-Pres. R.S.L. 
John Beddoe, Esq., Lickhill, near Stourport, Worcestershire, 
J. T. Croft, Esq., 15, Regent-street, S.W. 
Lieut.-Colonel C, E. Dering, 47, York-street, Portman-square, W. 
Frederick Hamilton, Esq., 32, Gloucester-place. 
T. E. Marsland, Esq., 2, Pall-mall, 8.W. 
Wallace Pedder, Esq., Wadhurst, Sussex 
George Thornton, Esq., C.E., F.G.S., &e, 
Bankers—Messrs. Heywood, Kennards, and Co, 
SecreTary—Mr. James M. Haldon, F.R.G 8S. 
Offices—193, Gresham-house, London, E.C, 

The imports of foreign flax fibre having declined to a most serious extent, 
and the cultivation of the plant decreased at home, a great necessity has 
arisen for laying the foundation of a system whereby a sufficient supply of 
raw material may be seeured to meet the requirements of a great staple in- 
dustry of the country—known as the Flax and Linen Trade, 

It has, therefore, been determined to form “ The National Flax Company 
Limited),” whereby such a system may be initiated. 

This will be effected by the intreduction of mechanical improvements, 
whereby a continuous and easy as well as profitable preparation of the fibre 
from the plant can be effected. 

Such preparation will be carried on in establishments to be called ‘ Ret- 
tories,” and to be erected in suitable localities, where the flax crop, in its 
entirety or otherwise, will be purchased from the grower 

By thus creating a market within easy reach of the farmer, and proving 
to him practically that he can easily produce a good-paying crop, needing 
no further trouble in its preparation, and for which he may regularly re- 
ceive ready money at harvest time, when the demands on him for labour- 
cost are large, it is considered that a very extensive growth of flax will be 
gradually introduced throughout the country generally. 

A more perfect cultivation of this plant will also be induced, whereby 
many existing prejudices, in respect to the supposed exhaustive properties 
of flax, will be removed, and the grower convinced that it is really one of 
value in districts suitable to it, and in fair rotation. It will also be found 
that land capable of producing any kind of grain is equally available for 
flax; and that there is no better preparation for a wheat crop to follow. 

The Company have secured the patents, plans, and services of Mr. G. A. 
Cator, who has devoted a large sum of money and many years in bringing 
the matter to its present effective condition. 

By a reference to the detailed prospectus, which may be had on applica- 
tion, it will be clearly seen that. with the outlay proposed, a very large 
dividend may be calculated on with perfect safety ; showing that this Com- 
pany presents unusual features of promise to parties seeking investment in 
ubstantial and well-considered enterprises. 


L ‘ y » ‘ ' 
The South Devon lron and General 
MINING COMPANY (LIMITED) 
Capital, £100,000, in 100,000 shares of £1 each 
(Of which 40,000 have already been subscribed yor), 
CHAIRMAR, 
WILLIAM SARL, Esq. 
DiRgeToRS. 
William Sarl, Esq (firm of Sarl and Sons, Cornhill), 
freorge Ord, Esq., Brixton Hill, Surrey, 
yneh White, Esq., iron merchant, Upper Ground-street, London; and 























Clapham-park, Surrey. 
William Swinscow, Esq., Brixton Hill, Surrey. 
Samuel Bousfield, Esq., Orltons, Sussex ; and Streatham Hill, Surrey. 
William Huggins, Esq., F.RLA.S., Upper Tulse Hill, Surrey 
BANKERS. 
The City Bank, Threadneedle-street, London 
The Branches of the Devon and Cornwall Bank, 
Brokers, 
Messrs. Carden and Whitehead, Royal Exchange Buildings, London. 
CONSULTING ENGINEER, 
Josiah Hugo Hitchins, Esq., Devon Great Consols, Tavistock 
SOLICITORS. 
Messrs. Prichard and Collette, 57, Lincoln’s-inn-fields. 
SECRETARY, 
Mr. George F. Goodman 
OFFICES. 
City Bauk Chambers, Threadneedle-street, London, E.C. 

This Company has been formed for the purpose of acquiring and working 
some of the richest and most promising iron and tin mines in the West of 
England—the Smallacomb freehold estate, upon which the Atlas tin and 
iron ledes are now being worked ; the Hercules Iron Mine, on the Higher 
Bowden Estate, both in Devon ; and the Phenix Iron Mine, in the parish 
of St. Issey, Cornwall. The working of these properties alone will con- 
stitute this Company the greatest vendors of iron ores in the Western 
Counties. 

It is also contemplated, with the sanction of the shareholders, gradually 
to extend the operations of the company by the acquirement and develop- 
ment of other mineral estates. A portion only of the present capital being 
required for working the above properties, au ample fund will be left for 
this purpose. | 

It is estimated that the profits from the iron ore, exclusive of those to be 
derived from the tin, will be 16 per cent. upon the full capital 

It isan important feature, that the property being freehold, is exempt 
from royalties, rents, or surface damage. 

Applicants for shares will be required to pay to the bankers of the com- | 
pany 5s, per share on the number of shares applied for, and on allotment a | 
urther sum of 5s, per share. In case no allotment is made, the deposit | 
will be forthwith returned in full. 

Prospectuses, with the reports of Mr. Josiah H. Hitchins, and other | 
leading mining authorities, and forms of application for shares may be had 
of Messrs, Carden and Whitehead, London, brokers to the Company; at | 
the City Bank ; at the various branches of the Devon and Cornwall Bank ; | 
or at the offices of the Company, where plans of the properties may be seen, | 
and every information obtained. (6745) 








mm ‘ 
Steam Engines. — Wanted, two 
Engines, from 25 to 40-horse power, one for pumping and drawing, 
the other for stamping. Bae ome and price direct to Mr. J. HARRIS, | 
Newton Abbott, Devon, Agent of the South Devon Iron and General | 
Mining Company (Limited). (6746) 


| sional Protection, £8 8s., and other charges equally moderate. 


Mechanical Tools and Steam En- 


GINES.—For SALE, one second-hand sliding and screw-cutting 
LATHE, with 14-in headstocks, bed 20 ft. long, complete ; one new slide- 
lathe, with 12-in. headstocks, bed 21 ft. long, with a brake that will take in 
4 ft. diameter ; single-speed and double-geared hand lathes, on planed iron 
beds; screwing machine, with taps, &c., up to 1} in.; new self-acting 
shaping machine, with 12-in, stroke and 6-ft. bed; one second-hand )2-horse 
vertical steam engine; two donkey pumping engines. —Apply toT. CRAVEN 
and SON, 33, Lower King-street, Manchester. (6754) 








(ity of Manchester Revolving Brick 

and Tile Pressing Machine.—T. CRAVEN and SON, Engineers, Lower 
King-street, Manchester, beg to call the attention of Brickmakers, Builders, 
and others to the above Machine, which surpasses all others now in use for 
cheapuess, easy working, and durability. The machine is mounted on four 
cast iron wheels, and is quite portable. One man and two boys can press 
and carry away 600 bricks or tiles per hour, of different sizes or shapes, 
therefore doing the work of three or more common brick presses. Full par- 
ticulars and illustrations will be sent by applying atthe above address. Price for 
a machine with two ordinary sized brick moulds, £25, deliveredin Manchester. 


Patents. Messrs. Hunter and Co., 


Patent Agents and Consulting Engineers, 131, Fleet street, London, 
E.C. The Sale of Patent Rights negotiated. Guide to Inventors gratis. 
Provisional protection for six monhts, £7 7s. Patent £18 more. (6741) 


Patents —Messrs. Davies and Hunt, 
A 








PATENT SOLICITORS, obtain British and Foreign Patents, &c. 
*‘ Handbook,” detailing particulars and costs, given Gratis. Provi- 


song § LONDON, 1, Serle-street, Lincoln’s-inn, W.C. 
(66 2) ; OFFICES } GLASGOW, 28, St. Enoch-square. 
Fe, ; > 
British and Foreign Patent Office.— 
MR. FRANCIS WISE, Consulting Engineer, and Patent Agent, 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered, ACircular of Information gratis. _ (8719) 


nventions !—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters), 


Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors” 
may be bad free on application, or by post on forwarding two postage stamps. 











NOTICE TO INVENTORS, 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection for 
imventions under the new Patent Law for the United Kingdom or Foreign 
Countries; and every information as to all patents granted from 1617 to 
the present time, by applying personally or by letter to Messrs. PRINCE 
and Co., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


Mechanical Motion.—A Plate, Ilus- 


TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months, 8 Guineas. Patent complete, £20 more. 
7 Mr. W. CLARK, Patent Agent, 53, Chancery-lane. _ - (933) 
E very Boiler ought to be provided 
with a proper WATER GAUGE; and as an efficient Water Gauge, 
the Glass Tubes, made by Mr. ENOCH TOMEY, Perth, Scotiand, are ua- 
equalled.—Address, Tay Glassworks, Perth (6293) 





‘ ° Se “eg Fae ay aX See 
‘Phe Setting of Steam Engine Valves 
is properly effected by the use of Hopkinson’s Improved Steam 
Engine Indicator, and Book, Second Edition, ‘* Steam Engine Explained. ’ 
Price £4 4s.—J. HOPKINSON and Co., Engineers, Britannia Works, Hud- 
dersfield, MR ee 
‘ ; . aa oY 
steam Boilers, &c—-Portable and 
every other Description of Steam Boilers of the best material and 
workmanship. Repairs attended to in avy part of the country. Wrought- 
iron girders, fencing, gates, &c., manufactured by the Great Northern 
Ironworks Company, Newark-on-Trent. Estimates, &c., forwarded on 
application toJOHN GLASSON, ~ earnege _ (6673) 
rart’a DP Da “ay V >7 
(Calvert s Patent Process for Making 
COKE and IRON FREE from SULPHUR. 

For LICENSES to USE the above process, apply to ROBERT LONGDON, 
Jun., 63, King-street, Manchester.—For Application of the Patent to Gas 
Works, apply to ROKERT LONGDON, as above. (4332) 

n rar ] . A « y ray 
fidw ard Morton, Manufacturer of 

Steam Engine Indicators, and all kinds of finished brass-work for steam 
engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures. They are 
simple in construction and efficient in action, lubricating both valves ana 
cylinder, the tallow being forced through by higher pressure of steam 
from the steam pipe or boiler acting on the surface of the lubricator 
attached to the valve-box or cylinder.—Apply to E, MORTON, Chapel- 
hill, Huddersfield. (6460) 


‘ P 1 rl ~ ’ 
Squat es. — W. F. Stanley’s 
IMPROVED (late STANLEY & ROBINSON'S). 
Recommended in *‘ The Engineer,” ‘‘ Builder,” and “ Prac- 
tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 31-in., 
3s. 6d. and 5s. 6d. ; 23-in., 2s, 6d. and 4s, 

Isogon Squares for taking and reversing angles. 
Improved Engineers’ scales, 12-in box, 2s. 9d.; ivory, Ss. 
Improved Engineers’ Drawing Boards 
Improved Engineers’ Drawing Instruments. 
MANUFACTORY, 8, GREAT TURNSTILE, HOLBORN, 

LONDON, W.C (6339) 














THE SIR JOSEPH PAXTON PATENT FILTER- 
ING WATERING-POT. 


(Hy RK, [»stead of 


this Watering Pot 

having the nozzle or 

rose merely slipped on, 

as in the old way, it is 

affixed by a thread- 

>> screw, so that it can- 

not fall off; and the 

spout is not liable to 
leak, break, or bend. 

The section shows the interior, in which is a cone for the purpose of 

filtration, As the perforations in this cone are only half the size of the 

holes in the rose it is impossible for the spout to choke up. These simple 

improvements render the “Sir Joseph Paxton” Watering Can the best yet 
introduced, F 

To be had of all respectable Ironmongers, and Wholesale only of Messrs. 
B. PERKINS and SON, 2 and 3, Bell-court, Cannon-street, E.C. (6735) 


GAS BATHS. 


THOMAS PHILLIPS, 
55, SKINNER-STREET, SNOW-HILL, 
MANUFACTURER OF ALL KINDS OF 
GAS APPARATUS FOR GENERAL DOMESTIC 
PURPOSES. 

















T. P. respectfully in- 
vites the attention of 
Architects, Builders, and 
others, to his PATENT 
GAS BATH BOILER, by 
which a 5-ft. bath, pro- 
perly charged, can be 
heated to 100 degrees in 
the short space of half- 
an-hour, and at the trifl- 
ing cost of something 
less than 2d. for gas. It is 
fitted at top with a close 
chamber for the purpose 
of warming linen, and 
has a patent swing burner, to turn outwards, for lighting, so as to avoid 
explosions. 

Price of a 5-ft. Bath, with lever-cocks, to regiilate the supply of 

water, attached, and Patent Bath Boiler, with Linen Warmer .. £16 0 0 

5 ft. 6 in. ditto... .. eo ef « I700 


' ' 
waste ou 
de Ben 














OR SEPARATE, AS UNDER :—~ 
BR. Cin, Be succes ee ewae es ve ee. ce ce we Hh © 
ee, ere ee 
Two Lever Cocks, with plate engraved “‘On” and “ Off,” 

£2 2s, ; if attached to Hiath.. .. 2. 20 oe oe ce os 3 
Patent Bath Boiler (without Linen Warmer) .. .. .. 710 
Timon Warmet 2. 2c cs 0s 00 00 0c co cc co of 310 

(6726) —— £175 0 





MACHENS’ XX STEEL, 


. 
‘This lmproved 
Steel is especially adapted 

to making large circular Cutters 
—(see accompanying diagrany— 
Chipping and 

Rasping Ze 
Knives, Taps. 
Swages, Bor- | 
ing Tools, &c 
It will weld as 
well as, or 
better than, 
the best double shear Steel, and 
harden without breaking. Manu- 
factured solely by MACHEN, 
MILLER, and MACHEN, Wads- 
ley Bridge Works, Sheffield, who 
are also Manufacturers of Files 
from MACHEN’S XxX STEEL. 
TAYLOR’S PATENT DOUBLE CYLINDER STEAM 
WINCH. 









y . ‘ 1 ~ 
James Taylor and Co., Engineers 
e and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers of Stean. Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, 
Patent Crushing Mill for Quartz and other Substances, Iron Buildings, 
&c , to whom all applications must be made for License to Manufacture 
Taylor's Patent Steam Winches and Cranes. (3923) 


ENDLESS BAND SAWING 
MACHINE. 


G. & A. HARVEY, 


MANUFACTURERS 


oF 
SELF-ACTING 
MACHINE TOOLS, 
ALBION WORKS, 


GLASGOW 





: aa Pa 4562 
RICHARD KITCHIN, 
ENGINEER AND IRONFOUNDER 

SCOTLAND BANK IRON WORKS, WARRINGTON. 
MANUFACTURER IN PARTICULAR OF 


HIND’S PATENT 





AND OTHER 
WEIGHING MACHINERY, 
COMPRISING 
Fixed or Portable WEIGHING MACHINES, for Platforms, Warehouses, &c, 
Rail and Road WEIGH-BRIDGES, of all powers. 
Machines for LOCOMOTIVE ENGINE Wheel Regulating. 
Railway WEIGHING TURNTABLES, of all sizes 
Overhead Travelling HOIST WEIGHING CRABS, of all powers. 
And Manufacturer in general of the most approved 
Railway TURNTABLES, WATER CRANES, and TANKS, ail sises. 
Steam or Hand Power HOISTING CRANES, of every kind, size, or power. 
Single or Double CRAB WINCHES, in variety. 
And the latest improved 
HIGH-PRESSURE STEAM ENGINES and WATER WHEELS. 
BONE and BARK MILLS. (4509) 
Comb ined WATER TUYERES for Smiths’ Hearths, &c. &¢. 


BURBIDGE AND HEALY’S 
SYLVESTER DOORS FOR STEAM BOILERS 


OF SUPERIOR AIR-TIGHT CONSTRUCTION, FOR SAVING OF FUEL, WEAR ANDTEAR 
OF BOILER AND FURNACE WORK, AND FOR SMOKE CONSUMING CONTRIVANCES. 
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The merits of these Doors have been 


fuliy tested in more than three thousand several instances. The 
advantages are :— 

Ist. Great strength and durability, the doors being hung with metal 
rollers running on polished bars and inclined surfaces. 

2nd. Saving of fuel, by the perfect closing of the fire and ash-pit doors, at 
times when the machinery is at rest; air being excluded, no combustion 
can go on, 

Srd. The close fitting keeps up the heat of the boiler and flues at meal- 
times and at night without caiention or waste of fuel; causing a saving 
of fuel to at least 10 per cent. 

4th. By the perfect means of adjustment, a more equable supply of 
steam is maintained, as no more air may be admitted thau is necessary to 
keep up the required rate of combustion. 

6th. Saving of brickwork, furnace bars and boiler, by the equable rate 
of combustion. 

6th. Smoke consuming is effected by the perfect closing of the fire-doors, 
as all the air for combustion may be taken alone through the ash-pit, with- 
out cooling down the fuel or gaseous products of combustion, which is 
invariably the case when air is admitted at the fuel-door, which cannot be 
avoided in badly constructed furnace doors. 

7th. The fire-doors are packed with fire-brick, or fire-stone, are always 
sufficiently cool for the stoker to handle, thereby preventing the injurious 
effects produced by opening and slamming-to with the fire-shovel, damaging 
the surrounding iron and brickwork. 

They may be seen in use at the following places :— 

The Public Baths and Laundries, Grange-road, Bermondsey 
The Public Baths and Laundries, Pimlico. 
The Public Baths, George-street, Hanover-square. 
Royal Gardens, Frogmore. 
Royal Gardens, Kew. 
Horticultural Gardens, Chiswick. 
Duke ot Devonshire’s, Chatsworth. 
And other places too numerous to mention. 
Price £15 15s. 
118, Dorset-street, Fleet-street, London, August, 1856. (1299) 
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Roop best nb i om z=> 


Sons. Hintfields Bilston.s. Earl S' Blackfriars London EE oxen 





PATRONISED BY 


The British Government, 
The French Government, 
The Russian Government. 
H.R.H. The Prince Consort, 





Hon. East India Company, 

Most of the Nobility and Gentry, 
New River Company, 

The Dock Companies, 


“CARSON'S ORIGINAL ANTI-CORROSION PAINT, 


The Principal Collieries, 
Mill Owners, 


Rail and Canal Companies, 
| Iron Masters, &c. &c. 


THE ANTI-CORROSION PAINT is now used extensively for all kinds of OUT-DOOR WORK, 


Such as Iron, Wood, Stone, Brick, Compo, Cement, &c., and has been 


d, after a practical test of seventy years, to surpass any other Paint. - : 
"nl is much Lower in Price, and Lasts Twice as Long as the best White Lead, and can be easily applied by any Labourer, being sent in various 


olours, requiring simply to be mixed. pot pep is needed. 
"The Anti-Corrosion is a powder, and w 


ill keep any length of time. 


} 30s. per cwt. 


COLORS. 
i HONE... co ccvecccccces 34s. per cwt. COppe....ccccccccccccece 
Lent Do. at eee scare eens ies Light and Dark Oak .... 
Drab or Portland Do. .... Light and Dark Lead 
9 Aeponpenbennrbenes 328. Light and Dark Chocolate 
Light and Dark Yellow Do. Bright Red ...... wees 


a 





Dark Brick Col 

Bint en | 288. per owt. 
Invisible Green ....... ++-428. 4 
Bright and Deep Green ....... » oP 


Blue (for Carts and Wagons)....50s. ;, 


OIL, TURPENTINE, AND BRUSHES. 
A Copy of Testimonials (700), will be sent upon application to 


WALTER CARSON & SONS, 


(Successors to the Inventors), 9, GREAT WINCHESTER-STREET (near the ROYAL EXCHANGE), LONDON, E.C. 


6588) 





HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 
These Counters Register the number of Revolutions made by an Engine 


or other Mechanism. 


vessel ; to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. 


How’s Patent SALINOMETER, FOR SteaM BorLers vsinc SALT WATER. 
By these, the density of the water in the Boiler is at all times accurately shown, and a saving of boiler and fuel is effected. They are adopted by 
the Admiralty, the Honourable Trinity Corporation, and others. Copies of Testimonials from Messrs, Peun, Messrs. Maudslay, and others, will be for- 


warded on application. 


They may be used for ascertaining the duty of Pumping Engines and Water-wheels; the revolutions on board a steam- 


How’s Enainz-Room TELEGRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND ENGINEER. 
Society oF ARTs Priz—E MepAt, 1855. 


This is a Mechanical Telegraph, and, by its peculiar construction, error or misunderstanding is rendered impossible. 


and gives great satisfaction. 


It is now extensively adopted, 


How’s Patent Fresh Water Apparatus FOR SuiPs’ UsE. 
This Apparatus is designed for the Distillation of Fresh from Salt Water; and on long voyages, and where the supply of water is scanty, it will be 


found invaluable. Testimonials may be seen. 


Patent STEAM-PoMP AND Frre-EncinE For Surps’ USE. 


This Steam-Pump occupies but a small space, works perfectly noiselessly, and throws an immense volume of water. 


Fresh Water Apparatus and Steam-Pump combined, free on application. 


An Illustrated Ciroular of 


How’s Patent Macuine ror Curtine Botts, Rops, SprnpLes, WIRE, &c. 
Simple in construction, inexpensive, occupies but little space, and will not easily get out of order, 
A PAMPHLET ILLUSTRATIVE OF THE ABOVE, SENT FRER BY POST ON APPLICATION TO 


A. P. HOW, ENGINEER, 


81, MARK-LANE, LONDON. 








EVERY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, &e. &c., SUPPLIED. (6352) 


— 
4 


POWIS, JAMES, AND CO., 


ENGINEERS, PATENTEES, AND' MANUFACTURERS 


OF 
ALL KINDS OF MACHINERY FOR WORKING IN WOOD. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 


ENDLESS BAND SAWING MACHINES, 
NO MORE BREAKAGE OF SAWS. 


WITH.” 


of WORK by ONE MACHINE. 





for M 


hinery to be addressed to 


NEW PATENT. 


Powis. James, and Co., beg to call the attention of all 


who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 


ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 
A STOCK OF MACHINERY FOR WOOD ALWAYS kept READY, including their PATENT MACHINE 


for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 


Also CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 


Letters and Ay 





P 


(5087) 


COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 





PUMPS. 


FOWLER AND CO, 
WHITEFRIARS STREET, FLEET STREET, LONDON. 


\ essrs. Fowler and Co., 
- as sole Manufacturers, beg to call attention 
to HOLMAN’S PATENT DOUBLE ACTION 
PUMPS. They combine several important improve- 
ments, viz. :-— 

A continuous supply is obtained from one barrel, 
as the Pump delivers at both up and down stroke, 
thus doubling the quantity raised by ordinary 
Pumps. 

The means of connexion to driving power are far 
simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 
_— cost of the Pump itself is very considerably 
ess, 

Speedy access is permitted to all the valves simul- 
taneously, by the removal of a single plate. This 
— arrangement saves much expense and loss of 

ime. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can be arranged to suit hot, cold, 
chemical, and every other liquor. They are made 
of - sizes, for supply upon the largest or smallest 
scale, 

Ample references can be given to Breweries, Tan- 
neries, Paper, Starch, Soap, Candle, Dye, and Che- 
mical Works, Public Institutions, Railway Stations, 
Government Works, &c. 

Experienced Workmen sent to any part of Town or Country to fix 
Pumping Apparatu:, 
ag aol and General Engineers’ Work. Warming, Boiling and 





F. and Co. keep Portable Steam Engines and a | Singl 
and Double PUMPS from 3 inch to Is tech barrels, ON HIRE, for con 
porary purposes, for hand or steam power. (4983) 








MACHENS’ XX STEEL, 





This Improved 


Steel is especially adapted 
to making large circular Cutters 
—(see accumpanying diagram)— 
Chipping and 






‘2 
Swages, Bor- o , . \o 
ing Tools, & € &XMACHEN) — 


It will weldas “© 
well as, or ~ 
better than, 
the best double shear Steel, and 
harden without breaking. Manu- 
factured solely by MACHEN 
MILLER, and MACHEN, Wads- 
ley Bridge Works, Sheffield, who 
are also Manufacturers of Files 
from MACHEN’S x x STEEL. 









o— The use of this lever p ts 

D; 

neck Sage ron — 3s. 6d. and upw: 
Sold Patentee at 56 and 57, Cornhill, and 28 and 
Fleet-street, 


LUND’S 
LONDON LEVER 


FOR 


DRAWING CORKS, 
the Simplest and most 






8 
] efficacious Instrument ever offered to the public for 
rem 


oving corks from bot 


tles without disturbing toeir 





to the hands by the accidevtal 


the y 
breaking of the 
ards. 


London ; and may be had at all Cutlers 
(6683) 


and Ironmongers in the United Kingdom. 











POLONCEAU AND LIMMER ASPHALTE; 


ESTABLISHED 





For covering Flat Roofs, Paving and Flooring of every description, espe- 
cially in places subject to damp and vermin, 

This Asphalte is now extensively used for paving Stables (as shown 
above), the absence of joints preventing the generation of ammonia, 

For Estimates and Prices, &c., apply to JOHN PILKINGTON, 15, Fish- 
street-hill, London, E.C. 

Country Builders supplied with Asphalte in bulk for covering Footings, 
Barn Floors, &c., with instructions to lay it down. (6039) 








BY HER 
MAJESTY’S 





ROYAL LETTERS 
PATENT. 


‘Thomas Archer’s, junior, Patent 


SELF-ACTING APPARATUS for the PREVENTION of BOILER 
EXPLOSIONS can be applied to any description of Boiler, and will ensure 
its perfect security. 

The advantages of this Invention are :— 

1. Perfect protection from explosion, independent of neglect of the 
person in charge of the boiler. 

2. The water cannot possibly get below a fixed level without putting out 
the fire. 

3. Regulating the fire, and thus obviating the opening of the Fire Doors, 
or blowing-off of the steam, when at any time it may be required that the 
engine should stand, thus saving fuel. 

4. Simplicity of construction, and non-liability of getting out of order, 

5. Indicates at all times to the eye the height of the water, and whistles 
when the water is falling, thus warning the fireman to the latest degree 
before jutting out the fire. 

Highly satisfactory Testimonials, which testify the above, have been 
received from all parties having them in use. 

May be had on application to the Patentees, Messrs. T. ARCHER and 
SON, Dunston, near Gateshead ; also of Mr. H. WATSON, High cor 

( 


Newcastle. 
- SOAMES AND EVANS’ 
PATENT DOUBLE CONE BOILER. 


f | ‘he advant- 
ages of this BOILER are 
DURABILITY and SAFETY, 
being made er Ss 
tubes, every part being cir- 
cular, having no surface ex- 
posed to the fire where there 
is a possibility of deposit aecu- 
mulating, and having a great 
depth of water over the fire- 
box. ECONOMY of fuel: the 
arrangement of the two cones 
gives a very large amount of 
effective heating surface. POR- 
TABILITY: requiring no fix- 
ing, and occupying but half 
the space of most — 
standing on a tank, so that if 
may be put down in any place 
and set to work immediately. 
The above drawing shows 
Soames and kvan's patent 
boiler, with engines attached, 
forming together a most com- 
pact and economical arrange- 
ment of steam power, (6156) 


SOAMES AND EVANS, 
MORDEN IRONWORKS, EAST GREENWICH. 


W. EADES and SON, 
MACHINISTS AND ENGINEERS’ TOOL MAKERS 








MANUFACTURERS 
Or THE 
PATENT IMPROVED 
GUIDE SCREW 

) STOCKS. 


Taps of Whitworth’s Pitch 
and Gauge. 









LATHES OF ALL KINDS. 
PLANING, DRILLING, 
SCREWING 
MACHINES, &c., &c. 
WORKS, 
LICHFIELD-STRE ET, 
BIRMINGHAM. 

__ (6450 


IMPROVED LIFTING JACKS, 


HALRY'S PATENT IMPROVED RATCHET 
LIFTING JACK, JACK, 





MANUFACTURED BY 
W. and J. GALLOWAY, 
Patznt River Worxs, 


MANcursTER, 





*,* The attention of 
parties who employ 


LIFTING JACKS, 


is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use, 
(619) 





Shuttleworth, and Co., of 
LINCOLN, 


(Clayton, 


78, Lombard-street, LONDON, E.C., and 36, Dale-street, LIVERPOOL, 
Agricultural and Genera) ENGINEERS, 


And Manufacturers of Portable and Fixed STEAM ENGINES. 


Combined Threshing Machines 
which dress the corn ready for 


market at one operation. Grind- 
ing Mills, Saw Benches, Pumps 
for Irrigation and Mining pur- 
poses, with all necessary gearing 
for being driven by steam power. 
Full particulars and estimates 
given on application to the 
above address. 

C., 8., and Co.’*s PORTABLE 
STEAM ENGINES are adapted 
for every purpose to which steam 
power can be applied. When 
intended for winding they are 
. fitted with reversible link motion 

j and winding gear. They are 
of removal, as may be seen by the 
y engraving, and can be set to work 
} immediately on arrival 

C., 8., and Co. are now doing 
an extensive Foreign and Colo- 
nial business, and are prepared 
to send off engines and ma- 
chinery of the before-mentioned 

— - we kinds in a few days from the 
date of order. They would also call attention to the important REDUC- 
TION IN PRICES made for the new year. 

For Exportation —The above can be obtained through British Merchants, 

Shippers, and Colonial Agents. (6201) 




















5 or 4s. It is necessary that the improved machine should be within the 
: ability of the natives to purchase. 
5 
J 
— 
< 
——) 


‘diphe South Devon Iron and General 
— 


\w 





THE ENGINEER. 





Aprit 22, 1859. 








The National Flax Company 
( 


Limited).—The EXPLANATORY PAMPHLET is NOW READY, 
and will be delivered on application at the offices of the Company, 193, 
Gresham House, Old Broad-street, B.C, 000 
The National Flax Company 
(Limited), ats 
Capital £200,000, in Shares of ¢'1 each; 5s, to be paid on application. 
TRUSTEES. 
Henry Fenton Jadis, Esq., Comptroller of Corn Returns, Board of Trade. 
J. T. Croft, Esq., 15, Regent-street, 8. W. 
DIRECTORS. 
cal Presipent—Sir JOHN DORAT, Vice-Pres., R.S.L. 
John Beddoe, Esq., Lickhill, near Stourport, Worcestershire. 
J. T. Croft, Esq., 15, Regent-street, 8.W. 
Lieut.-Colonel C, E. Dering, 47, York-street, Portman-square, W. 
Frederick Hamilten, Esq., Gresham House, E.C. 
T. E. Marsland, Esq., 2, Pall-mall, 8.W. 
Wallace Pedder, Esq., Wadhurst. Sussex. 

George Thornton, Esq., C.E., F.G.S., &., 25, Queen’s-road, N.W. 
Bankens—Messrs. Heywood, Kennards, and Co,, ¢, Lombard-street, E.C, 
Souiciror— Mr. Vaughan Prance, 37, New Bridge-street, Blackfriars, E.C. 
Enaineer—Mr. G. L. Fuller, C.E., 69, Lombard-street, E.C. 
SecreraryY—Mr. John H. Powell. 

Offices—193, Gresham House, Old Broad-street, London, E.C, 

The imports of foreign flax fibre having declined to a most serious extent, 
and the cultivation of the plant decreased at home, a great necessity has 
arisen for laying the foundation of a system whereby a sufficient supply of 
raw material may be secured to meet the requirements of a great staple in- 
dustry of the country—known as the Flax and Linen Trade, 

It has, therefore, been determined to form ‘‘ The National Flax Company 
(Limited),” whereby such a system may be initiated. 

By a reference to the detailed prospectus, it will be clearly seen that, 
with the outlay proposed, a very large dividend may be calculated on 


with perfect safety ; showing that this Company presents unusual features | 


of promise to parties seeking investment in substantia! and well-considered 
enterprises. 

Prospectus¢s, exp'anatory pamphlets, forms of application for shares, and 
all other information, may be obtained at the offices, or from any of the 
agents of the Company. (6762) 

Y e . . . 
’ | ‘he Cotton Supply Association.— 
COTTON GINS.—IMPROVEMEN'T UPON THE INDIAN CHURKA. 
—TO COTTON GIN MAKERS, MACHINISTS, AND INVENTORS. 

The Committee of the Cotton Supply Association have received from the 
Bombay Chamber of Commerce two Indian Churkas, or hand-roller gins of 
native construction, and such as are now used by the natives of India, with 
the request that they should be submitted to the machinists of this 
country, with a view to obtaining, if possible, a superior machine. Your 
attention is therefore respectfully requested to the construction of this 
**Churka,” which may be seen at the offices of this Association. The 
objects to be aimed at in the making of an improved machine are— 

1. That the machine do no injury to the cotton, in the process of sepa- 
rating the seed from the fibre, It is said that ‘‘no machine can possibly 
separate the cotton from the seeds with less injury to the staple than does 
the Churka.” 

2. That the machine, as far as possible, do rid the cotton from leaf and 
impurities, 

3. That the machine be of simple construction, and durable. 

4. That the machine be easily repaired by the native Indian, 

5. That it be portable. 

6, That the cost be as low as possible The ‘' Churka” costs only 2 rupees 


7. That the machine be able to do its work faithfully in spite of careless- 
ness or neglect. 

8. That the machine be able to clean a fair quantity of cotton per day, 
with the labour of one person (male or female). 

The Committee submit the above conditions to the consideration of 
machine makers, and Mr. Haywood, the Secretary of this Association, will | 
be prepared to afford any further information that may be required. 

It is proposed, in furtherance of the wishes of the Bombay Chamber of 
Commerce, to hold atrial of the merits of the different gins that may be 
constructed to meet the above conditions, in two or three months from this 
date. Due notice of the day of trial will be given. 

Premiums of £20, £10, and £5 will be paid by the Association to the exhi- 
bitors of the gins which rank Ist, 2nd, and 3rd in order of merit, 

G. R. HAYWOOD. 
Secretary of the Cotton Supply Association. 

1, Newall’s Buildings, Manchester, 

March 25th, 1859 (6645) 


MINING COMPANY (LIMITED). 
Capital, £100,000, in 100,000 shares of £1 each 
(Of which 40,000 have already been subscribed for). 


CHAIKMAN, 
WILLIAM SARL, Esq. 
DinkcToRs, 
William Sarl, Esq (firm of Sarl and Sons, Cornhill), 
George Ord, Esq., Brixton Hill, Surrey. 
Lynch White, Esq., iron merchant, Upper Ground-street, London; and 
Clapham-park, Surrey. 
William Swinscow, Esq., Brixton Hill, Surrey. 
Samuel Bousfield, Esq., Orltons, Sussex ; and Streatham Hill, Surrey. 
William Huggins, Esq., F.R.A.S., Upper Tulse Hill, Surrey ‘ 
BANKERS, 
The City Bank, Threadneedle-street, London, 
The Branches of the Devon and Cornwall Bank, 
BROKERS. 
Messrs. Carden and Whitehead, Royal Exchange Buildings, London, 
CONSULTING ENGINEER, 
Josiah Hugo Hitchins, Esq., Devon Great Consols, Tavistock. 
SOLICITORS. 
Messrs, Prichard and Collette, 57, Lincoln’s-inn-fields, 
SECRETARY. 
Mr. George F. Gcoiman. 
OFFICES. 
City Bank Chambers, Threadnecdle-street, London, E.C. 

This Company has been formed for the purpose of acquiring and working 
some of the richest and most promising iron and tin mines in the West of 
England—the Smallacomb freehold estate, upon which the Atlas tin and 
iron lodes are now being worked ; the Hercules Iron Mine, ou the Higher 
Bowden Estate, both in Devon ; and the Phenix Iron Mine, in the parish 
of St. Issey, Cornwall. The working of these properties alone will con- 
stitute this Company the greatest vendors of iron ores in the Western 
Counties, 

It is also contemplated, with the sanction of the shareholders, gradually 
to extend the operations of the company by the acquirement and develop- 
ment of other mineral estates, A portion only of the present capital being 
required for working the above properties, an ample fund will be left for 
this purpose. 

It is estimated that the profits from the iron ore, exclusive of those to be 
derived from the tin, will be 16 per cent. upon the full capital. 

It is am important feature, that the property being freehold, is cxempt 
from royalties, rents, or surface damage. 

Applicants for shares will be required to pay to the bankers of the com- 
pany 5s, per share on the number of shares applied for, and on allotwent a 
urther sum of 5s, per share, In case no allotment is made, the deposit 
will be forthwith returned in full. 

Prospectuses, with the reports of Mr, Josiah H. Hitchins, and other 
leading mining authorities, and forms of application for shares may be had 
of Messrs, Carden and Whitehead, London, brokers to the Company; at 

the City Bank ; at the various branches of the Devon and Cornwall Bank ; 
or at the offices of the Company, where plans of the properties may be seen, 
and every information obtained. ” (6745) 


r) : —~ yr 
Steam Engines. — Wanted, two 
Engines, from 25 to 40-horse power, one for pumping and drawing, 
the other for stamping. For particulars and price direct to Mr. J. HARRIS, 
Newton Abbott, Devon, Local Agent of the South Devon Iron and General 
Mining Company (Limited = (0746) 


: _ € 1 i 
Patent Wedge and Grooved Surface 

- Frictional Gearing.—The Patent Frictional Gearing Company, Pro- 
prietors of Robertson's Wedse Surface Frictional Gearing Patents, 
GRANT LICENSES to users of Machinery for the unlimited USE of the 
SYSTEM in their WORKS on very moderate terms, enabling them to make 
or order from any mechanician the machinery they require. 

The Company possess five Patents relating to this Frictional System, | 
including (in addition to Spur, Bevel, and Mitre Wheels) a system of Disc- 
elutches, and Clutch Movements, Wheel-clutching, Reversing, Differential, 
8 -ring, Varying-speed, and Brake Movements ; and of Shafting, Pillow- 
blocks, Shafting-hangers, &c. : 

Frictional Wheels thus formed are applicable to the heaviest as well as 


} 


| that you supplied to this company has given every satisfaction. 


British and Foreign Patent Office.— 


MR. FRANCIS WISE, Consulting Engineer, and Patent Agent, 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered. A Circular of Information gratis. (3719) 


[aventions !—Mr. William Brookes, 


Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors’, 
may be had free on application, or by post on forwarding two postage stamps 


NOTICE TO INVENTORS. 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection for 
inventions under the new Patent Law for the United Kingdom or Fore 
Countries; and every information as to all patents granted from 1617 to 
the present time, by applying personally-or by letter to Messrs. PRINCE 
and Co., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 











\ echanical Motion.—A Plate, Illus- 
| pt TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
| with cover, Four Stamps. Also information on Patents. Provisional Pro- 
| tection for Six Months,8 Guineas. Patent complete, £20 more. 
Mr. W. CLARK, Patent Agent, 53, Chancery-lane. (933) 














| Patents.—Messrs. Hunt and Davies, 
A 





PATENT SOLICITORS, obtain British and Foreign Patents, &c. 
| ** Handbook,” detailing particulars and costs, given gratis, Provi- 
| sional Protection £8 8s., and other —— ey moderate. 

eR IOR GLASGOW—2s, St. Enoch-square. 
| _ceoo2) OFFICES { 





~* (LONDON—1, Serle-street, Lincoln’s-inn, W.C. 
Te Inventors, Manufacturers, &c. 
—MATTHEW SOUL, 3, LEADENHALL-STREET, London, E.C.— 
Descriptions of Machinery, Xc., for Literary Purposes; Circulars and Cata- 
logues Written, Arranged, and Printed; Mechanical Drawings and Engrav- 
ings in the best style ; Mechanical and other Works read for the Press; 
Letters Patent Obtained and Designs Registered ; New Inventions Intro- 
duced on Commission ; the Sale of Patent Rights Negotiated. (6665) — 


[portant to Inventors.-—Inventors 
ASSISTED. Provisional protection for siz months, £8 8s. ; notice to 
proceed, £5 15s. ; sealing patent, £12 6s., in all £26 9s., if the application 
be pposed rrang ts made for partially deferred patents on re- 
spectable and satisfactory references being given.—B. BROWN and CO., 
British and Foreign Patent-office, 52, King William-street, London Bridge, 
E.C.—A pamphlet on the cost of patents, gratis. (6725) 














Cc 
Every Boiler ought to. be provided 
with a proper WATER GAUGE; and as an efficient Water Gauge, 


the Glass Tubes, made by Mr. ENOCH TOMEY, Perth, Scotland, are un- 
| equalled.—Address, Tay Glassworks, Perth. (6293) 





| . > oT eigen age aed 
‘The Setting of Steam Engine Valves 
is properly effected by the use of Hopkinson’s Improved Steam 
Engine Indicator, and Book, Second Edition, ‘ Steam Engine Explained.’ 
Price £4 4s.—J. HOPKINSON and Co., Engineers, Britannia Works, Hud- 
dersfield a (6640) 
pee = ; 
(Calvert s Patent Process for Making 
COKE and IRON FREE from SULPHUR. 
For LICENSES to USE the above process, apply to ROBERT LONGDON, 
Jun., 63, King-street, Manchester.—For Application of the Patent to Gas 
Works, apply to ROBERT LONGDON, as above. (4332) 








ook’s Patent Combined Steam 


Rivetting, Punching, and Shearing Machine, Harvey's Patent Steam 
Hammers.—For prices, apply to D. COOK and CO., Engineers, Glasgow. 


Hill and Smith, Brierley Hill Iron- 

works, near Dudley. MANUFACTUREKS of BEST SCRAP 
FAGOTTED SHAFTS for marine and other steam engines, crank shafts 
railway axles, ships’ knees, and hammered iron of every description. Ham 
mered shafts or bars up to 40 ft. in length. 

All kinds of Railway Ironwork and Smiths’ Work of all descriptions. 

Tronfounders, Agricultural Implement, and Iron Fencing Manufac: 
turers, ei Eee are (6204) 
G Green, Engineer, 1a, White 

® Horse-lane, Mile-end-road, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK, The maebines may be seen in operation at 
several extensive cooperages in London, upon application as above. 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled Timbers for a Ship's Frame. 

Machinery of all kinds for Sawing or Working in Wood. (6698) 


. . ry . 
A New Discovery in Washin 
HOUSEHOLD LINEN.—No family should be without HANCOCK’S 
UNIVERSAL WASHING MACHINE. It effectually cleanses the creases 
of body linen, collars, wristbands, &c., without the possibility of injuring 
the linen or collars. Received 500 testimonials. Prices :—No 2 washes 
9 shirts in from 3 to 10 minutes, or 4 sheetsin 5 minutes, £5 5s.; No. 3 
washes 12 shirts in from 3 to 10 minutes, or 6 sheets in 5 minutes, £7 11s. ; 
No. 4 washes 18 shirts in from 3 to 10 minutes, or 12 sheets in 5 minutes, 
£12 12s, And all other articles in proportion.—J. L. HANCOCK, Sole 
Manufacturer and Patentee, 62, Pentonville-road, London. (6498) 


American Hot Pressed Nuts, Suit- 


able for Engineers, Shipbuilders, Agricultural Implement Makers, 
Builders, Machinists, &c.—made by Patent Machinery, which produces an 
uniformity of size unattainable by any other process. besides being much 
stronger than ordinarily made Nuts, in consequence of the Iron not being 
strained in the process of Punching. An assorted Stock of Hexagon and 
Square Nuts suitable for 4-inch up to 1j-inch Bolts, always on hand, which 
aremade to Whitworth’s Universal Standard size ; also an assorted stock 
of Nuts, bolt and quarter thick punched for Whitworth; Taps up to the 
size for l-inch bolts, may be had from the Maker, FRANCIS PRESTON, 
Ancoats Bridge Works, Ardwick, Manchester.— Established, 1816. (5025) 


V ulcanised India-Rubber Washers, 


VALVES, HOSE-PIPES, and any other article in INDIA-RUBBER 
made to any desigu ior Engineering and Scientific purposes, 
JAMES LYNE HANCOCK, (4893) 
Vulcanised India-Rubber Works. Goswell-road, London, E.C. 


N ; : ; rarr 
{lastic Steam Packing, warranted the 
best quality, at £6 per ewt., and at very reduced prices, Vulcanised 

India Rubber Valves, Washers, Rings, &c. Machine Banding, and Hose 
of the best American make. All the above articles kept in stock, Others 
made to order. 

DODGE and GIANDONATI (late Dodge, Bacon, and Co.), 44, St. Paul’s 
Churchyard, London, E.C. (5014) 


TO ENGINEERS, MILLWKIGHTS, STEAM PACKET COMPANIES, &. 
The Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction 
Washers. Fiexible Tubings. . 
Sheets. Driving Belts or Mil! Rands. 





? eae ‘ 

JRansome s Siliceous Stone. — All 

- kinds et ARCHITECTURAL EMBELLISH MENTS executed in this 

beautiful and indestructible material, at prices not excevding the ordinary | 
cements. 

Full particulars furnished on application to 
Mr. FRED. RANSOME, 
Whitehall Wharf, Cannon-row, Westminster ; or Patent Stone 
Works, Ipswich. (6219) 


™ nent Be, cst Te Om | 
EK dward Morton, Manufacturer of 

Steam Engine Indicators, and all kinds of finished brass-work for steam 
engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures. They are 
simple in construction and efficient in action, lubricating both valves ana 
cylinder, the tallow being forced through by higher pressure of steam 
from the steam pipe or boiler acting on the surface of the lubricator | 
attached to the valve-box or cylinder.—Apply to E. MORTON, Chapel- | 
hill, Huddersfield. (6160) | 


F. TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing | 

Corn, Seed, Malt, &c.: Portable Grinding Mills, Steam Engines, fixed and | 
portable, from 2-HORSE POWER and upwards ; Thrashing Machines, Chaff 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, &c. &c., all of a 

superior description, and adapted for Home, Colonial, and Foreign use. 

Illustrated Price-lists sent free on application. (6686) 

| 


Y 

Water Gauges.—Water Gauges.— 

Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 

Witcox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
ean arise in working. Guaranteed to stand a pressure of 500 1b, 
Extensively used on all the principal lines. 
N.B.—The only tubes for combustion tests, 
To be had only of E. MOOR Upper Marylebone-street, W. 
*,* Price Lists of Gauge Fittings, &c., on application. (4328) 












. ee ° 
Patent Machines for Working in 
WOOD.—These celebrated Machines have been awarded a number of 
Prize Medals by many Scientific Institutions, and also by the Great Exhibi- 
tion in Londen, and are now extensively used by the Indian, American, and 
all the principal Governments in Europe; also by eminent Contractors, 
Builders, Shipwrights, Machine Makers, and other Workers in Wood. Their 
operations are in every respect perfect, either in hard or soft wood. for 
PLANING, SQUARING UP, MOULDING, TENONING, MORTISING, 
GROOVING, REBATING, SAWING, and BORING, which they perform 
in a very rapid and superior manner, at a greatly reduced cost. 
Sold only by WILLIAM FURNESS, Patentee, 26, Lawton-street, Liver- 
pool, from whom full particulars may be obtained, and where all the 
machines can be seen atwork. (632) 





john Parkin (late Blake and Parkin), 

INVENTOR of CORE-ANNEALED CAST STEEL, and Manufacturer 
of all kinds of Steel Saws, Files, and Machine Knives, Railway Springs.— 
Steel Works, Harvest-lane, Sheffield. Incorporated Private Mark, 


“X-L-ENT.”” 
a _.. LESTIMONIALS OF JOHN PARKIN’S y 
CORE-ANNEALED CAST STEEL FOR SCREW TAPS, 
AND HARD-CENTRE STEEL FOR DIES, &c. &c. 

W. COLLIER and CO., Tool Makers, Salford, have much pleasure in bear- 
ing testimony to the quality and efficiency of John Parkin’s Core Annealed 
and Hard-Centred Steel, for taps and lathe centres, having tried it for nearly 
four years, and never having found it to fail. 

24th May, 1356. 











Locomotive and Marine Engine Works, 
South-street, Newcastle-on-Tyne, 25th April, 1856. 
Dear Sir,—In reply to your inquiry, we have the pleasure to inform you 
that we are perfectly satisfied with the quality of your Core-Annealed Steel. 
Signed Yours respectfully, 
Mr, Parkin. ROBERT STEPHENSON and CO. 


North Eastern Railway, Locomotive and Carriage Department, 
’ Gateshead, April 19th, 1856. 
Dear Sir,—I am happy to inform you that your Core-Annealed Tap Steel 


Signed I am, dear Sir, yours respectfully, 

E, FLETCHER. 
Atlas Works, Manchester, 17th May, 1856. 

We have used John Parkin’s Core-Annealed Steel for a length of time, 

especially for locomotive stay taps, and we have been perfectly satisfied with 

it, and consider it to be peculiarly adapted to supply a general necessity. 


Mr. John Parkin. 








the lightest kind of work, and, in addition to their being extensively in use 
for ordinary gearing purposes, have been in use for a considerable time, | 
applied to Mills for Rolling Iron, the Screw Propeller, Incline Winding 
Engines, Saw Mills, Pumping Engines, Flax Scutchers, Fan Blo gers, Calico 
Printing Machinery, Steam-winches, Cranes, Hoists, &c. 

This system gives great facilities for simplif\ing Machines, and for me- 
ebanical combination, has the advantage of being noiseless and cleanly 
thore vay be oil or grease used on the wheels. re 

Wheel Catalogues and Circulars, giving particulars, sent free by Post; 


Signed SHARP, STEWART, and CO, 
Vulcan Works, Bury, 19th May, 1856 
Dear Sir,—We have given your Core-Annealed Steel a two years’ trial, and 
find it far superior to any other make for taps and burrs. 
Signed Yours respectfully, 
Mr. John Parkin. —-—— WALKER and HACKING. 
Caledonian Railway, L ti ent, Saint Rollox, 








also a List of Manufacturing Agents, and information re ing those who, 
tion of work required, 0: 


during 
from locality or a, are best able to execute orders for the descrip- | we ha’ 
Mr. 


ice, 20, Buchanan-street, Glasgow. (6296) | 


Glasgow, 29th April, 1858 

eee Bees oe used Jour Core-Asnesied =a heed all taps made here 
welve mont lor purpose find it superior to an, 

used. Signed Y¥ . 


ve f ours truly, 
. Parkin. (6092) BENJAMIN CONNOR. 





Agricultural Machinery.—. R. and | T 


Railway Buffers. Engine Packing. 
And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 
N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in. diameter. in any thickness. (621) 





he Silvertown India-Rubber Works 


(Opposite her Majesty’s Dockyard), Woolwich. 
WAREHOUSES, 3 and 4, BISHOPSGATE-STREET WITHIN, 
Opposite the London Tavern. 

MANUFACTURERS OF 
VULCANISED INDIA.RUBBER, AND RAILWAY 
MACHINERY APPLIANCES. 


SolidIndia-rubber Head | Ballast Bags. {India-rubber and Can- 
and Foot Valves. Railway Buffers. | vas Connection Hose 
Delivery Valves. ‘ Bearing and other | India-rubber and Can- 
| Air Pump Valves, Springs. vas Conducting Hose, 
Flanges. | Wheel Tyres. India-rubber and Can- 
Pump Clacks. | Gas Bags. vas Suction Hose. 
Socket Rings. | Hose. India-rubber Machine 


Gauge Rings. | Gas Tubing. Bands and Buckets. 
THE CELEBRATED INDIA-RUBBER STEAM PACKING 
IN ROPE SHEET, RINGS, &c., SUITABLE FOR 
STUFFING BOXES, FLANGE JOINTS, &c 





PATENTEES OF THE 


IMPROVED WATERPROOF FABRICS AND GARMENTS. 
Perfectly free from Odour, and not affected by Heat, 
Portable Baths. Impermeable Sheeting for Hospitals 
Water and Air Beds. Camp and Ground Sheets. 
Pillows and Cushions Cart Covers. 
Life Preservers. Gig and Omnibus Aprons. 
Fishing Boots and Stockings, Waterproof Coats, Capes, Caps, and 
Leggins. ‘ (6357) 


Te Brassfounders, Engineeers, Re- 


FINERS, &c.—The PATENT PLUMBAGO CRUCIBLE COMPANY 
having completed the enlargement of their premises, beg to call the atten- 
tion of all users and shippers of Melting Pots to the great superiority of 
the PATENT CRUCIBLES, which have been used during the last three 
years by some of the largest melters in England and abroad. In addition 
to their capabilities of melting an average of from thirty-five to forty 
pourings, they are unaffected by change of temperature, never crack, but 
can be used till worn out, require only one annealing for several days 
work, and become heated n.uch more rapidly than ordivary pots, effecting 
thereby a saving of more than fifty per cent. in time, labour, fuel, and 
waste. The Patent Plumbago Crucible Company also manufacture and 
import clay crucibles, muffles, portable furnaces, sublimate pans and covers, 
glass pots, all descriptions of fire-standing goods, and every requisite 
for the assayer and dentists. For Lists, Testimonials, &c., apply to 
Battersea Works, London, S.W. (4928) 





SAWING AND PLANING MACHINERY. 
PATENT SAFETY DERRICK, AND OTHER CRANES 
STEAM ENGINES AND GEARING. 


GY eye 4 J 

essrs. Forrest and Barr, Engineers 

AND MILLWRIGHTS, Port Dundas, Glasgow, beg respectfully to 

call the attention of Saw Mill Owners, House and Ship Builders, Con- 

tractors, and others, to the various Improved Machines which they are 

making. 

Vertical Saw Frames for Cutting Balk Timber and Deals; Circular Saw 

Tables, with or without feed motions; Wood, Planing, and Tongueing 
Machines; also Moulding, Morticing, and Tenoning Machines, &c. 

They would also specially request the attention of Builders and others to 
their Improved Patent Safety Derrick Cranes, for working either by hand 
or steam power, numbers of which are now in use, and which for security, 
simplicity, and efficiency, are considered by all that have used them as un- 
equalled. 

They likewise make every description of Forge, Foundry, and Erecting 
Cranes, as also all other kinds of Hoisting Machinery for Warehouses, 
Ships, or Building purposes, including Portable Steam W inches with Boilers 
or Ships’ Decks, or p entire on carriage for ashore. 

All kinds of High Pressure Condensing and Pp 
several of which they have generally on hand ready. 

These being the leading articles which they are constantly manufacturing, 


d Steam Engines, 





and to the improvement of which their attention has been 


'y 
those req such Machines will find the above unsurpassed, 
\ whether as regards principle, material, or workmanship. (6130) 

















Dhe Cugineer, 


OFFICE FOR ADVERTISEMENTS AND PUBLICATION, 163, STRAND, W.C., LONDON. 
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ontracts in adhiase vy. nadie! 
Railways. —Tenders are invited for the following Articles for the above 
Railways, viz. 
“2 Seventeen ft. Turntables. 
1 Ten-ton Foundry Crane. 
6 Three-ton Travelling Cranes for Railways. 
24 Three-throw Switches 
Specifications may 'e procured at our Office, 4, Abchurch-lane, E.C., on 
and after Monday, the 9th inst., and further information obtained at the 
Office of the Inspecting Engineer, I. K. Brunel, Esq., 18, Duke-street, 
Westminster. Sealed Tenders, artdressed to us, and endorsed “ Tender for 
Machinery,” are to be delivered before THEE o'clock on Monday, the 
16th inst. We do not hind ourselves to pane the lowest tender. 
_ London, May 5th, 1859. (6905) DE PASS and Sons. 


TO ENGINE MAKERS, FOUNDERS, AND OTHERS. 


The Directors of the Shrewsbury 


WATERWORKS COMPANY are prepared to receive TENDERS 
for the making, delivering, fixing, and completing at their Works, in the 
town of Shrewsbury, a FORTY-HORSE POWER HIGH-PRESSURE 
EXPANSION and CONDENSING STEAM ENGINE, with Boilers, &c. 
&c., complete ; Also a quantity of CAST IRON PIPES 

The particu'ars, specifications, &c., may be obtained at the offices of the 
Engineer, Mr. Thos Tisdale, Talbot Caambers, Shrewsbury, on and after 
Thursday, the 12th inst. 

Separate tenders will be required for each of the works specified, to be 
sealed and endorsed respectively, ‘‘ Tender for Engire,” &c.,and ‘ Tender 
for Pipes,” and to be delivered to the Chairman on or before Monday, the 
30th inst 

N.B.—The Directors do not pledge themselves to accept the lowest or any 

ender. 

Shrewsbury, May 3rd, 1859. (6838) _ 


WEST HAM LOCAL BOARD OF HEALTH.- SEW ERAGE WORKS, 
PUMPING ENGI 
CONTRACT No. 6.—10 ENGINEERS AND OTHERS. 


The Local Board of Health for the 


District of West Ham, in the county of Essex, hereby give notice that 
they are prepared to receive TENDERS from parties willing to undertake 
the a Contract :— 

CONTRACT No. 6 —For the Supply and Erection of duplicate Steam 
Engines and Boilers complete, each engine to be about 30-horse power, the 
steam to be worked expansively; as als» for the Supply and Erection of 
Sewage Pumps for lifting the Sewave of the district. 

The specification may be examined on and after Monday, the 2nd day of 
May next, on application at the office of William James Barsham, Solicitor 
and Clerk to the Local Board, Stratford-green, E.; or at the office of 
Robert Rawlinso:’, Civil Engineer, No. 34, Parliament-street, Westminster, 
where any further information relative to the contract may be obtained. 

Sealed tenders to be delivered at the Clerk’s Office, Stratford-green 
aforesaid, on or before Monday, the 16th day of May next, endorsed 
“ ‘Tender for Pumping Engines, &e.’ 

(6798) (Signed) W. J. BARSHAM, 

Stratford-green, E., 26th April, 1859. Clerk to the Local Board. 


Freel and Steam Economy.—Apply 


to Mr. LEE STEVENS, C.E., 1, Fish-street Hill, F.C. (6871) 














Smoky y Chimneys Effectually Cured. 


No charge made if not successful. Address, Mr. F. HEINKE, 103, 
Portland-street, Portland~ -place. __ (6779) | 


Boiler Explosions Prevented. — 
SMITH’S PATENT DOUBLE CONE ALARM, price £1. Manufac- 
tured solely by Ri ROBERT TE THOMPSON, Jun. , Engineer, Norwich, (6494) 


(re. and a-half Inch Socket P2ying 


—Wanted, 1,500 yards of the above, proved and wervmned. Sole 
to he addressed to Ww. Se Horne’s Library, ‘Leicester- square. (69 3) 





(Oz Sale, a 40-inch Condensing Beam 


PUMPING ENGINE, 6-ft. stroke, with three eettane complete.— 
Apply to Mr. BROMLEY, Grassmoor Colliery near Chesterfield. (6723) — 











n Sale, a Locomotive Tank Engine, 


with outside cylinders, for narrow gauge. Capacity ot tank, 
480 gallons.—Apply to ©, J. B. MAIS, 1, Broad Quay, Bristol ; or to H. E. 
LEACH, Swansea. (6857) 


To be Sold Cheap, a Condensing 


STEAM ENGINE, 20] cylinder, 3 ft. stroke. May be seen at work 
any day on application ‘to T. TOWNSEN D, West Orchard Mills Coventry, 
from whom all particulars may be obtained. (6836) 


Merchants, Engineers, Shipbuilders, 


and others SUPPLIED a superior SHAFTINGS, Railway Axles, 
Hammered Bars, and other Forgings, at reasonable prices, by WORSDE LL 
and NUNNERLEY, Forge | Works, Workington, Cumberland. _ (5046) 


Kig ght- Horse Horizontal _ High Pres- 


SURE ENGINE and BOILER on SALE; has 9}- S cylinder, 18 in. 
stroke, with governor, &c., compete ; Boiler 11 ‘it. long hy 4 ft. diameter, 
with fiue to fire inside 2ft diameter, and dome on top, proved to 100 Ib, 
pressure.—ISAAC WATT BOU LTON, E ngineer, Ashton- under-Ly ne. (6866) 


Boiler on Sale, 12 ft. long, 4 ft. 6 in. 


diameter, with flue through to fire inside, of. diameter, with dome 
on top, fire- door, and all mountings in excellent order.—ISAAC WATT 
BOULTON, Engineer, Ashton-under-Lyne. (6867) 


Portable Engines and Boilers on 


SALE.—One new 8-Horse Portable Engine and Boiler on wheels; 
one Second-hand 7-Horse Portable Engine and Boiler on wheels; one 
6-Horse ditto, ditto; one 8-Horse Second-hand Double Cylinder Portable 
Engine an‘ Boiler on wheels: one 10- Horse Second-hand ditto. Portable 
Engines and Boilers on wheels, on Sale or for Hire, of various powers up 
to 15 horse, can be seen at ISAAC WATT BOULTON ‘S, Engineer, Ashton- 
under- -Lyne. (6868) 


To Manufacturing ~ [ronmongers.— 


For DISPOSAL, a SMALL FACTOR tY, doing a fret class trade, 
which may be largely increased by the introduction of additional capital 
to that now employed. About £1,000 required. —Ap ply to Mr. 8. H. 
EVANS, Accountant, 16, King-street, Cheavside, E.C. 6897) 


To Builders, Contractors, and Others. 


—To be DISPOSED OF, an Old-Estab! ished BUSINESS, in one of 
the most improving suburbs, about 34 miles south of Charing-cross. The 
premises are spacious and well adapted for carrying on a larg e business, 
there being a highly respectable connection attached. The workshops, 
sheds, &c., have been but recently rebuilt. There is a convenient dwelling- 
house with office adjoining, all of which are in thorough repair. - Apply 
for particulars to Messrs. GRIEVE and GRE LLIER, Stone ~~ 
Belvedere- road. Lambeth, 8. 


o Ironfounders.— Best F ouniiry 

COKE delivered to Paddington Station at 26s. 9d per ton. This 

Coke is cleansed by a patented pee. and is very highly recommended by 
those who have tried tf being found to carry 4 very great weight of metal. 

For terms, prices at other stations, and other particulars, apply to 
T. and J. B. ICHOLSON, Coal and Coke Merchants, Gloucester. (6503) 


[To Civil and Consulting Engineers 


and eres, —STOTHERT and MARTEN, Engi 3 and 























LONDON : FRIDAY 


A Gentleman going Abroad wishes 
to IMPROVE his PRACTICE in FIELD-WORK, and would give 
his services for three months gratuitously, to any engineer requiring 
assistance.—Address G. M. G. , Post-office, Soe. can 


General Foreman is required in 
an Engineer's Shop in London.—Apply by letter, prepaid, to 
S. SCADDING'’S Library, Belgrave-road, Pimlico, 8S.W., stating age and 
present a and former e empioy ment Wages li liberal toa good: man. (6885) _ 


A Young Man, who is a good 
4 DRAUGHTSMA AN, has a own) ledge of the mechanical and theoretical 
principles of Engineering, can Level and Survey with accuracy and expe- 
dition, wishes for a RE-ENGAGEMENT. A small salary only required. 
Unexceptionable references, Address Y. Z., 3, Brook-green- ee East 
Hammersmith, 6901) 


A® An Engineer of Experience and 
ability (in no way encumbered) having a good connection, and whose 
business to the present time has a turnover of ten thousand a year, is 
desirous of meeting with a gentleman who can command about £4,000 to 
£5,000, in place of one deceased. Or he would be willing to attach himself 
and business to a firm capable of extension, and could take the manage- 
ment. First-class references.—Address Y. Z., 3, Derby-terrace, = 
road, Manchester. 845) 


Wanted a Draughtsman of Experi- 


ence in Locomotive Works. ~ ete, stating terms and references, 
Y, Engineer Office, 163, Strand. (6902) 


Wanted, a Foreman capable of 


SUPERINTENDING ANGLEIRON SMITHS, and the making of 
wrought iron girders of the best class of work. State where last employed, 
age, and references, post-paid, to J. P., Office of Engineer, 163, Strand. 


ENGINEERS AND IRON FOUNDERS. 


Wanted, by a Respectable Young 


Man, age 30,a SITUATION as CLERK and TIME-KEEPER.— 
Address H., 64, U ipper-street, Islington, N. (6898) 


W anted, a Re-Engagement as 
MECH ANICAL DRAUGHTSMAN, by a young man who has had 
good practical experience in various branches of the trade.— Address X. Y., 
Deacon's News Rooms, Leadenhall-street, City. _ (6882) 
MARINE ENGINE DRAUGHI SMAN. 


Wanted, an Experienced Draughts- 


MAN, accustomed to Marine Engine Work.—Apply . letter, 
with references, to G. B. R., 6, Holland- street, Blackfriars-road, 8, (6887) 


ENGINEER'S MANAGING CLERK. 


~ ° 
W anted, a Gentleman of Experience 
and ability, who can Assist the Principal in the general conduct of 
a Small Old- Established Concern, and take the entire responsibility of the 
books with proper assistance under him.—Address, stating salary, with 
references and full particulars of previous engagements, to Z., care of 
Mr. GEO. BUCHANAN, 8, Adam-street, Adelphi. ” (6878) 


-Horse 














anted, a 1l-Horse or 
ENGINE, having pump or governors complete, with or without 
boiler. A horizontal one preferred.—Apply to J. ROGEKS, Journal 
Office, Grantham. : - (6875) 
HYDRAULIC LIFTING PUMP. 


\ Janted, a Second-Hand Pump in 


sound an good condition.—Address, stating price, tee *, and 
lifting power, to A. Z., 40, Sutton-street, Lambeth, 8. S92) 


iN Engineers.—Wanted, by a Prac- 


TICAL MECHANICAL DRAUGHTSMAN, a RE-ENGAGEMENT 
in the office of a mechanical or civil engineer. Good references.—Address 
» Engineer Office, 163 Strand, W.C. (0895) 


o Engineers and Machinists — 


PARTNE RSH \P.—An excellent opportunity for any one practically 
acquainted with mechanics. of joining an old-established manufacturing 
business which is capable of great extension by addition of capital. None 
but a practical man will be treated with. Sum required £800,—Address, 
R. E., Engineer Office, Strand. (6897) 


é, | ‘o Engineers, Implement Makers, 

TRON MONGERS, &ce —WANTED, to place a Youth as RESIDENT 

ARTICLED PUPIL to one of the above businesses.— Address, stating 

lowest premium and full particulars, to Y. Z., 68, Welbeck-street, Caven- 
di-h-square, London, (6805 

. Ear H no 

o Mathematical Teachers. — The 

ASSISTANCE of a PRACTICAL MATHEMATICIAN is REQUIRED 

for two hours on alternate evenings, A Civil Engineer or Surveyor preferred. 
Address, stating terms, to X. L., ‘Engineer Cffice, 163, Strand. (68°4) 


, 


Te Engineers and Ironfounders.— 


The pr. eee, having had great experience in conducting a 
foundry, being thoroughly acquainted with moulding in all its branches, is 
desirou- of a RE-ENGAGEMENT as FOREMAN MOULDER. References 
good, the highest testimonials given.—Address J. J., Engineer Office, 
163, Strand. (6893) 


So RR wos 7 Nee 

Te Engineer s, lronfounders, Con- 
TRACTORS, and OTHERS.—Tracings of Engineering Drawings 

(mechanical or othe erwise), of works adve rtised for contract, correctly and 


expeditiously prepared by R. W. GIBLETT, Engineering and Surveying 
Office, 156, strand, W.C. (6891) 


o Contractors, Engineers, and 


OTHERS.—TOSHACH’S PATENT PILE-DRIVING MACHINES 
exhibit a saving of two-thirds in the cost of driving piles, and do four days’ 
work in one. For particulars and drawings apply to TREDWELL and CO., 
Manufacturers, Railway Works, Gloucester.—Agents wanted, who may 
manufacture them on royalty. (6842) 


Te Engineers, - Architects, Builders, 


&e. ~All sorts of ARCHITECTURAL and MECHANICAL DRAW. 
INGS and ILLUSTRATIONS, as well as Plans of Railways and Estates &c., 
carefuily DRAWN, on.either a reduced or enlarged scale, and Lithographed 
or Engraved on Stone by Artists of first-rate talent. Also Printing done 
from original plates at extraord narily low prices, at the Lithographic 
Establishment of W. ZINCK and CO.. 37, Ludgate-hill (6682) 


o Colliery Proprietors. — Patent 


Tipping Machines, to Diminish the Loss from Breakage in Loading 
Coal on Railway Wagons, Sh ps, &c. 
ARTHUR and JAMES & IGG, Patentees and Makers, George-street, 
Chester. (8773) 


Te Engineers and Ironfounders.— 

The Prefilihers of the Seville Ironworks, Dublin, one of the largest 
and best establishments of its kind in Ireland, is prepared to RECEIVE a 
PARTNER with capital, and who has a practical knowledge of the 





po ge ey and Ironfounders, manufacturers of marine and 
stationary engi wines, nc baller, oe wrought and cast iron girder ae. 
Pumps, general engineering, &c., Steam-ship Works, 
atte » ND NB a BY TLE and ee ‘dry dock for repairs of iron 
(6680) 





their Solicitors) to be made to 
Sevill 


iners; or an offer would be entertained for the purchase or rental 
of the premises, occupying an enclosed area of five acres, with access by 
railway, river, and canal along side to al) , and well ‘adapted for any 
lorge manufacturing purposes. loess (from Principals only. or 


EVENING, MAY 13, 1859. 
| Peel Williams, and ‘Peel, 





the Proprietor, Mr. WILLIAM PARE, 
le Ironworks, Dublin (6835) 


Price {Stam ‘ 4 


Soho Tron 


WORKS, Ancoats, Manchester, MANUFACTURE STEAM ENGINES, 
Boilers, Millwork, Bridges, Hydraulic Presses, and Iron and Brass Castings 
of every description. Lists of Wheel and other Patterns forwarded on 
application. (4569 


Qoho Ironworks and Forge, Anccats, 
. MANCHESTER.—PEEL, WILLIAMS, and PEEL, continue to 

MANUFACTURE SHAFTS, Uses and Hammered Forgings 4. every 

description and size, entirely from Scrap Iron (4570) 


. Buckett, Pattern and Model 


W.t 
e MAKER, Machine Joiner, Turner, &c., 17, Gravel-lanr, South- 
wark, near Blackfriars-road, "(6888) 


Mr. C. W. Ramie is prepared to 


}RANT LICENSES for the use of several valuable Patents in Per- 
manent Way.—Office, 23, Parliament- street, Westminster, 8.W. _(3987) 


ook’s Patent Combined Steam 


Rivetting. Punching, and Shearing Machine, Harvey's Patent Steam 
Hammers.—For prices, apply to D. COOK and CO., Engineers, Glasgow. 


harcoal Pig lron made from Mag- 


netic ores, ee from London or Liverpool in large or small 
quantities. —For price, &c., address the East Indian Iron Company, 8, Austin- 
friars, London, E.C. (643: 


Butler and Dyer, Photographic 
ARTISTS, 26, Walnut-tree-walk, Lambeth, 8.—Public Buildings, 


Mansions, Statues, Sculpture of all kinds, Carriages, Furniture, Chimney 
Pieces, Machinery, &c., Photographed at low prices — __ (6877) 


Het and Son, Malleable Iron- 


FOUNDERS, 4, Vine-street, York-road, Lambeth. 
Orders for Malleable Iron Castings executed within a week, Counting- 
house, 56, Wyclh-street, Strand, V w.c, (6455) 


\jadstone and Co., Contractors and 


ENGINEERS, 2, John-street, ~ Tory London, E.C., are prepared 
to Estimate for and Construct Bridges, Piers, Jetties, &c., in lron, Wood, 
or Stone. Also to supply cranes, girders, turntables, and railw ay work and 
plant generally. (6664) 


Every Boiler ought to be provided 


with a proper WATER GAU UE ; and as an efficient Water Gauge, 
the Glass Tubes, made by Mr. ENOCH TOMEY, Perth, Scotiand, are un- 
equalled —Address, Tay Glassworks, Perth. (6293) 


Brass E Engine and Boiler Fittings.— 


Water-Gauges for 4-in. Glass, 26s.; §-in., 39s.: and f-in., 35s. ; or, 
with Guard for Portable and other Bollare t- in. Glass, B2s ; ; iin. Glass, 
37s. 6d. Gauge and let Gocks from 3s. éd. each, Whistles—ij-in. bell, 
128, 6d.; 2-in., 188. 6d.; -in,, 268.; 3-in., 458. ; 4-in., 50s. Blow 
Cock for Portable Boilers, 6d. Oil Cups of all kinds from 188. per doz, 
Ball Clacks, Balls, Cages and set complete. Forsyth’s Sefety Boiler Plugs, 
12s. 6d and 18s. each, —WM. WALLER, Uddingston, by Glasgow. _ (6721) 


Gpiral ‘Tube Brushes, made with wire 
23 #38 #3, 4 44 5 in, diameter, 


or whalebone, for Tubes of 
uy 1 2% 24 
248. 25s, obs. 228. 30s, 32s. 35s. Sus, 42s. 40s. 50s. per dozen, 
Quantities of two dozen and upwards delivered free in London.—WM. 
WALL ER. Uddingston, by Glasgow. (6720) 


Bricks, & &c.—To be Let, with imme- 


nce of the death of the proprietor, J. M. 
Paine, the DIP »PENHALL SILICA FACTORY, erected fur the purpose of 
making improved fire bricks, building bricks, paving tiles, &c., from the 
soluble Silica Rock.—Apply to view the buildings and bricks, to E. H. 
OGSTON, Esq., residsnt manager, Dippenhall, Farnham Surrey ; ; and for 
terms to Me ssrs. NICHOLLS and POTTER, Solicitors, Farnham. (6260) 


ortable Forges and Double-Blast 


BELLOWS.—Patronised and used by the chief Railway Companies, 
Engineers, Machiuists, Whitesmiths, lron Ship Builders, Boiler- akers, 
and others; and are ‘universally preferred for their unrivalled power of 
blast, great "durability, and adaptation for all purposes. Manufactured by 
the Patentees, THOMAS | INLEY and SONS, Stanley-street, Sheffield. 


‘Turbines. Williamson Brothers, 


Panal Ironworks, Kendal, manufacture PATENT TURBINES 
adapted for any power or height of fall, and possessing great advantages 
over the ordinary water-wheels ; also Fixed and Portable Steam Engines, 
Pumping Engines, Cranes, Corn Miils, Mill Shafting, Gearing, and general 
machinery; Threshing Machines and Agricultural Im, lements of a'l de- 
scriptions. Catalogues of implements free on application. (6576) 


Boy ydell’s Traction Engines, as 


ordered for India, Egypt, Australia, Spain, and Russia, These engines, 
fitted with Mr. Burrell’s Improved Patent Wrought-!ron Wheel with Shoe, 
are now adapted for all climates, Portable and fixed Steam Engines, Saw 
Mills, Agricultural Iwplements, &c., for home and for exportation, 
—CHARLES BU RRELL, of Thetford, Manufacturer. London Offices, 
69, ). King William-street, City. (6820) 


Patent Heat Diffusers.—By the Use 


of DUNCAN, GWYNNE, and CO., and C. WYE WILLIAMS’ HEAT 

DIFFUSERS, the maximum of STEAM POWER is realised from the fuel 
used in Steam Boilers, They are exceedingly simple can be applied in a 
few hours and do not require any alteration in the existing arrangements 
of boile:s in use. 

The patentees are prepared to accept for royalty a part of the value of 
the fuel saved by the use of their apparatus. 

Every information may be had on application to the Manufacturers, 
GWYNNE and ©O., Engineers, Essex-street Wharves, Strand, London. 


° es “ ) ‘ 

[{ngineers fools, &c—For Sale, a 

Self-acting SLIDE LATHE, 11 in. centres, and Bed 12 ft. long, com- 
plete ; and two Portable Punching and Cutting Machines, one suitable for 
}-in. plates, and the other for j-in. plates, both ada;ted for hand or steam 
power. Haley's and other Lifting Jac.s, Portable ané Parallel Vices, Pillar 
and Bench Drills &c. &.—Apply to PAGE and CAMERUN, 64, Old Broad- 
street, London, E. c (6609) 


E ngineers’ Tools for Sale, and ready 


a DELIVERY. —Self-acting, sliding, and screw cutting lathes, 
6, 7, 8, and 10-in. centres, with beds 6, 8, 10, and 16 ft. jong ; planing ma- 
chine to plane 2 ft. wide and 3 ft. 6 in, long ; ditto to plane 12 in. by 24 in. ; 
strong punching press to cut and punch }-in, plate, small +haping machine, 
screwing machine with taps and dies from } in. to 19 in. ; powerful slotting 
machine. small ditto; a variety of single and double geared drilling 
machines ; bench and wall drills; single and double geared hand lathga, 
vlaned iron beds, 8, 10, 14, and 16 ft. long; compound slide rests, f% 
oon ratchet biaces, &c.—Apply to W. BLACKETT. Hope Ironwor!] 
Southwark-hridge-road, close to Uniou-street, London (6677) oe 


For Sale, a First-Class New & Stas + 


tionary Horizontal High Pressure STEAM ENGINE, 16-horse power, |) 
yovernors, pump, &c., with Cornish boiler, 16 ft. long aud 6 ft. di 
flue 2ft 9% in. diameter, quite new, with top mounptings and under wi 
complete Al-o a Portebie Stcam Engine, with two cylinders 7 5-16th 
diameter, cranks at right angles, crank shaft 3 in. diameter, hot and 
water punips, and tank to heat water: mounted on wood wheels with patege 
axles 2) in. diameter, strong tyres 6 in. broad. Has not done six months’ 
work.—Apply to Messrs. WHITTINGHAM and BOND, Engineers, Belper, 
Derbyshire. (6886) 
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THOMAS ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
P PATENTEES 
AND 
MAKERS 
OF EVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY. 
All to be seen in operation 
Z at the Works, Rochdale. 
Drawings sent on application, 
(6438) 











RICHARD KITCHIN, 
ENGINEER AND IRONFOUNDER, 
SCOTLAND BANK IRON WORKS, WARRINGTON. 
MANUFACTURER IN PARTICULAR OF 


ae 


AND OTHER 
WEIGHING MACHINERY, 
COMPRISING 


Fixed or Portable WEIGHING MACHINES, for Platforms, Warehouses, &e, 
Raii and Road WEIGH-BRIDGES, of all powers. 

Machines for LOCOMOTIVE ENGINE Wheel Regulating. 
Rajlway WEIGHING TURNTABLES, of all sizes 
Overhead Travelling HOIST WEIGHING CRABS, of all powers, 
And Manufacturer in general of the most approved 
Railway TURNTABLES, WATER CRANES, and TANKS. ail sizes, 
Steam or Hand Power HOISTING CRANES, of every kind, size, or power. 
Single or Double CRAB WINCHES, in variety. 

And the latest improved 

HIGH-PRESSURE STEAM ENGINES and WATER WHEELS, 
BONE and BARK MILLS. 4509) 
Combined WATER TUYERES for Sm‘ths’ Hearths, &c. &c, 


SLUICE COCKS. 


HIND’S PATENT 





” 


Sluice Cocks.—The best and cheapest 


are BROWN and MAY’S patent; they can be taken entirely to pieces 
without being removed from the pipe. Price, above 3 inches, 10s. per inch; 
brass faced for water, 6d. per inch extra. 
Address BROWN and MAY North Wilts Foundry, Devizes. 
Wholesale Agents— 8. and E. Ransome and Co., 31, Essex-street, Strand, 
London, W.C. (where a specimen may be seen). (4277) 








AGRICULTURAL AND GENERAL ENGINEERS, AND 
IRONFOUNDERS. 
LONDON OFFICE, 31, ESSEX-STREET, STRAND, W.C. (6579) 
GAS BATHS. 
THOMAS PHILLIPS, 
55, SKINNER-STREET, SNOW-HILL, 
MANUFACTURER OF ALL KINDS OF 
GAS APPARATUS FOR GENERAL DOMESTIC 
PURPOSES. 





T. °. respectfully in- 
vites the attention of 
Architects, Builders, and 
others, to his PATENT 
GAS BATH BOILER, by 
which a 5-ft. bath, pro 
perly charged, can be 
heated to 100 degrees in 
the short space of half- 
an-hour, and at the trifl- 
ing cost of something 
less than 2d. for gas. It is 
fitted at top with a close 
chamber for the purpose 
iciidanceainameiaasi of warming linen, and 
has a patent swing burner, to turn outwards, for lighting, so as to avoid 
explosions. 

Price of a 5 ft. Bath, with lever-cocks, to regulate the supply of 
water, attached, and Patent Bath Boiler, with Linen Warmer .. £16 0 0 











eae ee ee ee ee oo OO 
OR SEPARATB, AS UNDER !— 

OS ee ae . - £4 4 

Mackintosh Cover... « 018 


Two Lever Cocks, with plate engraved “‘On” and “ Off,” 
Mp Ons etaenes te Tea. ck os te ct ce cs ew BS 
Patent Bath Boiler (without Linen Warmer) .. .. .. 710 
ka a ee ee eee ee 
(6726) —— £175 0 


SAMUEL WORSSAM AND CO.’s IMPROVED 
MOULDING MACHINE. 





- 
amuel Worssam and Co. beg to call 
the attention of the public to their NEW MACHINES for Dovetailing, 

Cask Maki: g. end other important additions to Wood Cutting Machinery, 
eomprisi: g smong « thers, the Moulding machine represented above (which 
euts al) four sides at once, top and bottom moulding up to 11 in. in width, 
sash bars. &c. ; Grist’s patent cooperage machines well adapted for all 
large brewery establishments. Whine’s patent dovetailing machine recently 
ordered by the authorities for Deptford dockyard: machines for railway car- 
riage building, timber franes, rack benches, roller and chain planing ma- 





CHILD’S PATENT AMERICAN GRAIN SEPARATOR, 
(See illustrations of the Grain Separator in pent gy ge poe 


TO CORN MILLERS, MALTSIERS, AND AGRICULTURISTS. 
This Machine has not its equal in the World, and is the only one that will 


- oo ae ae and ee geet. effe nome | a perfect 6 gary by once passing the grain through. 
t not only chaffs the grain, but will prod..ce a complete separation of all hzht and unsound corn, toge with foreion sut . 
wheat, damaged barley, smut-balls (without breaking), hariff seed, chess, cockle, rat-balls, maize, oats, nahn sr gin ang ogg Agua shinee 
By the successive and thorough action of three important principles, viz., the blast, riddles, and exhaust, all extraneous matter, as above enumerated 
is extracted by one operation. p > 
cae = or seed to be dressed is temporarily suspended in a column of air, thereby enabling the operator to weigh the grain with nearly the accuracy 
of the balance. 
To Agriculturists it is a great desideratum, as it not only saves time and labour, which is equivalent to money, but allows them to extract more or 
less, as may best suit their pleasure, either tor seeding or market. - 
To Maltsters, who now pay a heavy royalty on imperfect barley, it is difficult to estimate its value. 
To Flour Millers this Machine is of va-t importance, the ne plus ultra of their desires. From its simplicity of construction and small amount of 
friction, the Miller is enabled to erect and work the same with slight expense aud trifling power. , — 
The perfection of the self-regulating governor in connection with a deflecting duor or blind and hinged screen. produces a result subject wholly to the 
will of the operator, in extracting more or less of the impurities, During the last six years there have been sold in the United States and Canadas over 
five thousand Machines, and there are now in operation in England, Ireland, and Scotland over one hundred, which is a high encomium as to its appre- 
ciated value and importance. 
The Pateutee is facturing Machi 
excel any dressing machine extant. 


* ry . 4 
capable of cleaning (according to size) from 20 to 400 bushels of grain per hour, and he warrants them to 
PRICE OF MILL MACHINES. 


ity H | 
| pe te wa Motion of Fan | Price of Machine. Discount for Cash 








Size and Number of Machine. 


per minute. 


a a — 


| | on receipt of 








a ae pair bees 200 to 400 | 525 | £80 0 0 : ; 
De La Wes ace es wre 100 to 200 625 | 00 Machine, Five 
i iW aisy aaa ie id ahd 50 to 100 650 50 0 0 
| » 4 oo 08 ee @8 ce 30 to 50 675 | 40 00 per cent, | 

oe An tg seen 20 to 30 350 30 0 0 | 


Agricultural or Hand Separator, with Chaffing Apparatus, complete, £18. 
All orders addressed to the Proprietor, 


A. B. CHILDS, 192, TOTTENHAM-COURT-ROAD, LONDON, W., 


Or through his General Agent, D. M. Childs, who has full power to act in any case for the Patentee, will receive prompt attention. Local Agents :— 
Mr. L. D. Owen, 192, Tottenham-court-road; Mr. George H. Ireland, 2), Fenwick-street, Liverpool ; Mr. Henry Coop, Cross Mill-street, Leeds ; 
Mr. Peter Murphy, Wexford, Ireland; Mr. John Hunt, Shirley, near Southampton ; Messrs. Coombs and Co., 30, Mark-lane, Loudon; and Mr. William 
Cullen, Armagh, Ireland. 

N.B.—Any gentleman calling at 192, Tottenham-court-road, by appointment, can see one of the Machines at work. 690 6 





FOWLERS PATENT STEAM PLOUGH. 


THIS IMPLEMENT HAS GAINED THE FOLLOWING PRIZES:~— 


AT STIRLING, 1857... oe ee ee ee ee £200 AT NORTHALLERTON (LORD BOLTON’S PRIZE), 1858 £25 
AT CHESTER, 1858 ee ee ee ee ee ° £50 AT LUNDONDERRY, 1358 _ .. ee *. ee ee £50 
AT NORTHALLERTON, 1858 ee ee - ee £.0 AT STIRLING, 18658... - * oe . oe £50 





A CUT OF FOWLER’S STANDARD ENGINE, WINDLASS, AND WATER CART. 
ILLUSTRATED CATALOGUES, WITH REDUCED PRICES OF PLOUGHS, WILL BE READY SHORTLY. 


FOR FURTHER PARTICULARS APPLY TO 


JOHN FOWLER, JUN., 28, CORNHILL, LONDON, E.C. cm, 
: John Parkin (late Blake | 


and PARKIN), H 
STEEL WORKS, HARVEST-LANE, SHEFFIELD. | 
Manufacturer of Circular Saws, machine turned, 
Mill Saws, Endless Band or Ribbon Saws, of tough 
temper, without joints. Machine Plane, Grooving, | 
Moulding, and Mortising Lrons, Saw Files, Railway 
Springs, &ec. 





aN —_ 


IMPORTANT TO EVER 


Y MAN, WHO KEEPS 





Agent tor London— 
Mr. CHAS. BADGER, 1, Stangate, Westminster- 


| ee wai 
road. (6039) ' 
~ |Thorley’s Food for Cattle, 77, New- 
GATE-STREET, LONDON. Price 50s ‘ask, containing 448 
A Hott & Thelwall, Hu ll Feeds. Gauge paid aur a PrN Pamphlet, an tree, on. applica- 
FORGE, Hull, are prepared to SUPPLY | tien. =. 











RIVET, Bar, Nut, and Angle Iron, Shaftings, 
Forgings, Uses, &e., made entirely from Scrap Iron, 
on reasonable terms a d on the shortest notice 
The superior — of the Hull Forge Iron is 
well known, and the brand extensively made use 
jHu LL FORGE | f where quality is of importance.—Hull Forge, 
Nov, 8th, 1858. (6299) 


LUND’S 
LONDON LEVER 


FOR 


DRAWING CORKS, 
the Simplest and most 


] efficacious Instrument ever offered to the public for 
removing corks from bottles without disturbing toeir 
contents. The use of this lever prevents the possibility 










&e Bi Shop, ~ 


wt ¢ 


‘The Silvertown India-Rubber Works 


(Opposite her Majesty's Dockyard), Woolwich. 
WAREHOUSES, 3 and 4, BISHUPSGATE-STREET WITHIN, 
Opposite the London Tavern 
MANUFACTURERS OF 
VULCANISED INDIA-RUBBER, AND RAILWAY 
MACHINERY APPLIANCES. 


SolidIndia-rubber Head | Ballast Bags. |India-rubber and Can- 
and Foot Valves. Railway Buffers. vas Connection Hose. 





















f injury to the hands by the accidental t ki a 
pa: yo at ang go meg éd. poe ti of the Delivery Valves. H Bearing and other gg ne ee 
# Sold by the Patentee at 56 and 57, Cornhill, and 23 and Air Pump Valves, — 2 | . pe —_ 
24, Fleet-street, London ; and may be had at all Cutlers a, k Ga: B _ — Suction Hose. 
and [ronmongers in the United Kingdom. (6683) Goubes tnen. } aaa ’ | eee Saale 


Bands and Buckets. 





Gauge Rings. | Gas Tubing. 
THE CELEBRATED INDIA-RUBBER STEAM PACKING 
IN ROPE SHEET, RINGS, &c., SUITABLE FOR 
STUFFING BOXES, FLANGE JOINTS, & 

1838, intentiaaicahen 
PATENTERS OF THE 
IMPROVED WATERPROOF FABRICS AND GARMENTS. 
Perfectly free from Odour, and rot affected by Heat. ; 
Portable Baths | Impermeable Sheeting for Hospitals 
Water and Air Beds. Camp ami GrounJ Sheets. 


Pillows and Cushions. Cart Covers. — 
Life Preservers. Gig and Omnibus Aprons. 


POLONCEAU AND LIMMER ASPHALTE,; 








ESTABLISHED 





For covering Flat Roofs, Paving anu tioormg of every description, espe- 
cially in places subject to damp and ve: min. 

This Asphalte is now exte: sively used for paving Stables (as shown 
above), the absence of joints preventing the generation of ammonia. 

For Estimates and Prices, &c., apply to JOHN PILKINGTON, 15, Fish- 
street-hill, London, E.C. 


(6857) 








chines, &c., of which a full description is given in the illustrated —— 
9 be Wo 30 fine’s-poad Ch SW 78) 









Country Builders supplied with Asphalte i» bulk for covering Footings, Fishing Boots and Stockings. Waterproof Coats, Capes, Caps, and 
(6039) Leggings. 


Barn Floors, &c., with instructions to lay it down. 
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ZINC ROOFING, INCLUDING TIMBER OR IRON FRAMEWORK, 


18 AS 
CHEAP AS SLATES OR GALVANIZED IRON, LIGHTER AND MORE DURABLE. 
Certificates, and Models of various descriptions, may be seen, and estimates obtained on application to 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, WESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 
THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 


Many roofs covered with the zinc thirty years ago have never required repairs. (1392) 


WROUGHT-IRON GIRDERS ROLLED WROUGHT-IRON FLITCHES 
FOR BRIDGES AND BUILDINGS, 


FOR TRUSSING BETWEEN TIMBER. 
MANUFACTURED AND GUARANTEED AS TO STRENGTH. 


CAST-IRON GIRDERS FOR BRIDGES. 


Wrought-Iron Doors, Boiler, and General Smiths 
Work. 
BUILDERS’ CASTINGS OF EVERY DESCRIPTION. 








SPIKES, RIVETS, CUT NAILS, WROUGHT DITTO, SCREWS, 
BOLTS AND NUTS, BOND HOOPS, CHAINS, ETC. 
CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
and IRON-WORK for WOOD WAGONS, &c. 


MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON. (ose) 


SUCH ARRANGEMENTS ARE MADE FOR DESPATCH AND PUNCTUALITY, THAT ORDERS CAN BE EXECUTED IN A FEW DAYS. 























HORIZONTAL HIGH PRESSURE EXPANSION CONDENSING ENGINE. 
, [he Horizontal High Pressure 


EXPANSION CONDENSING ENGINES, as illustrated, are 
guaranteed, when over 10-horse to 60-horse power, to consume from 
34 Ib. to 2 Ib. of coal per indicated horse power per hour. The Expan- 
sion Valve is variable, and can be altered with ease as the engine is 
ma running. 

They are self-contained, and require no elaborate foundations— 
brick in cement or stone foundations of the simplest description under 
the lateral girders. 

For steam, flour, and other mills, factories, and generally, they are 
the most simple and effective made. 


The Gold Medal at the Imperial Exhibition at Vienna in 1857, and 
the First Prize of 200 francs and Gold Medal at the Exhibition in Paris 
1856 with the First Prize of £20 by the Royal Agricultural Society of 
England in 1858, have been among the many marks of approval these 

Ss engines have received. (6642) 
Tv rh a rae 4 i rl ~ rT ra > 
BARRETT, EXALL, AND ANDREWES, KATESGROVE IRONWORKS, READING. 


POWIS, JAMES, AND CO., 
ENGINEERS, PATENTEES, AND MANUFACTUREBS. 


or 
ALL KINDS OF MACHINERY FOR WORKING IN WOOD. 
VICTORIA WORKS, BLACKFRIARS ROAD, LONDON. 


ENDLESS BAND SAWING MACHINES, NEW PATENT, 
NO MORE BREAKAGE OF SAWS. 


Powis, James, and Co., beg to call the attention of all 

who use SAWING MACHINERY to their NEW PATENT, dated August 24, 1858, being an ELASTIC 
COMPOUND ADJUSTING LEVER MOTION ENDLESS BAND SAWING MACHINE, by which the STRAIN 
upon the SAW USED is so REGULATED that BREAKAGE OF SAWS “IS ENTIRELY DONE AWAY 
WITH.” 






MA! 








ONE OF THESE MACHINES, UPON A LARGE SCALE, IN FULL WORK, 
AT HER MAJESTY’S DOCKYARD, DEPTFORD. 

A STOCK OF MACHINERY FOR WOOD ALWAYS kept READY, including their PATENT MACHINE 
for MORTISING, TENON-CUTTING, and BORING, of which upwards of a THOUSAND have been sold 
in ENGLAND ALONE, and is the ONLY MACHINE which is SELF-FEEDING, and doing the THREE KINDS 
of WORK by ONE MACHINE. 

Also CIRCULAR SAW BENCHES with RISING TABLES, and Patent PLANING, TONGUEING, 
GROOVING, and MOULDING MACHINES. 

Letters and Applications for Machinery to be addressed to (5087) 


COUNTING-HOUSE, 26, WATLING-STREET, LONDON, E.C. 














| 


TO STEAMSHIP OWNERS, ENCINEERS, AND OTHERS. 
HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 
‘These Counters Register the number of Revolutions made by an Engine 


or other Mechanism. They may be used for ascertainmg the duty of Pumping Engines and Water-wheels ; the revolutions on board a steam- 
vessel ; to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. 


How’s Patent SatinomeTer, For Steam Borers vsinc Sart WATER. 
By these, the density of the water in the Boiler is at all times accurately shown, and a saving of bviler and fuel is effected. They are adopted by 
the Admiralty, the Honourable Trinity Corporation, and others, Copies of Testimonials from Messrs, Penn, Messrs. Maudslay, and others, will be for- 
warded on application. 


How’s Encinz-Room TELESRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND ENGINEER. 
Society or Arts Prize MepaL, 1855. 


This is a Mechanical Telegraph, and, by its peculiar construction, error or misunderstanding is rendered impossible. It is now extensively adopted, 


and gives great satisfaction. 
How’s Patent Fresh Water Apparatus For Suips’ UsE. 
This Apparatus is designed for the Distillation of Fresh from Salt Water; and on long foyages, and where the supply of water is scanty, it will be 
found invaluable. Testimonials may be seen. 


Patext STEAM-PuMP AND FirE-EncinE For Suips’ Use. 
This Steam-Pump occupies but a small space, works perfectly noiselessly, and throws an immense volume of water. An Illustrated Circular of 
Fresh Water Apparatus and Steam-Pump combined, free on application. 


How’s Patent Macuine ror Currine Bouts, Rops, SPINDLES, WIRE, &c. 


Simple in construction, inexpensive, occupies but little space, and will not easily get out of order, 
A PAMPHLET ILLUSTRATIVE OF THE ABOVE, SENT FREE BY POST ON APPLICATION TO 


A. P. HOW, ENGINEER, 
81, MARK-LANE, LONDON. 
_EVFRY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, te, &c., SUPPLIED. (6852) _ 


SOAMES AND EVANS > quares. — W. F. Stanley’s 
PATENT DOUBLE CONE BOILER. IMPROVED (late STANLEY & ROBINSON’S). 


Recommended in a The Engineer,” pe — = “ Prac- 
sia tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 31-in., 
he ady ant- 3s. 6d. and 5s. 6d. ; 23-in., 2s. 6d. and 4s, 
ages of this BOILER are Isogon Squares for taking and reversing angles. 
DURABILITY and SAFETY, Improved Engineers’ scales, 12-in box, 2s. 9d.; ivory, 8s. 
being made entirely without Improved Engineers’ Drawing Boards 
tubes, every part being cir- _Improved Engineers’ Drawing Instruments. r 
cular, having no surface ex- MANUFACTORY, 3, GREAT TURNSTILE, HOLBORN, 
posed to the fire where there LONDON, W.C. (6339) 
is a possibility of deposit accu- 
mulating, and having a great 


¥ depth of water over the fire 
box. ECONOMY of fuel : the 
arrangement of the two cones 
gives a very large amount of 
= effective heating surface. POR- 
= ‘ TABILITY: requiring no fix- 
= 


" ing, and occupying but half 
7,2 : 
MW wis 
a 


the space of most boilers, 
— 7 
F 


standing on a tank, so that it 
- may be put down in any place 
j obi we & 
Paster ES : 
St 





WEST AND HUBBELL’S 
“OAK HALL” WINDOW. 
hese elegant f= 


combined SLIDING and 
FOLDING SASHES are in- 
tended for First-class Dwell- 
ings, Summer Residences, 
Coast Houses, and Public 
Buildings, where ventilation is 
required, and Weather-proof 
Joints are necessary. Fuall- 
sized Windows may be seen, 
and particulars obtained, at 


J. HUTCHING’S, 
a, CASTLE-STREET, HOLBORN (So ; 














aud set to work immediately. 
The above drawing shows 
Soames and fvan's patent 
boiler, with engines attached, 
forming together a most com- 
pact and economical arrange- 
ment of steam power. (6155) 


VANS, 














SOAMES AND E 
EN 1p ORKS 


WINDOW OPEN. 


WINDOW CLOSED. 





on England) or Pari 





(Gs and Water Companies, Sugar 


Refiners, Owners of Blast Furnaces, and other parties requiring 
SLUICE VALVES are particularly requested to direct their attention to 
those of DAVIS'S PATENT an engraving of which, 8 in , single and double 
faced, is given above. They are remarkable for great strength to resist 
pressure and for the small space they occupy. The motion is so enclosed 
that whatever passes through the valve cannot corrode it, which, with the 
simplicity of its principle (screw and lever combined) ren:lers it almost im- 

ible for it to get out of order. The valve can be taken to pieces without 
ing removed from the pipe. It can be left partly open if required. Single 
faced above, 3 in., 10s. per inch. Double faced 12s. per inch, Brass faced 
6d. per inch extra. 
Sole manufacturer, R THOMPSON, jun., Phanix Ironworks, Norwich. 


(Clayton, Shuttle worth, and Co., of 
LIN COLN, 


78, Lombard-street, LONDON, E.C., and 36, Dale-street, LIVERPOOL, 
Agricultural and General ENGINEERS, 


And Manufacturers of Portable and Fixed STEAM ENGINES. 


Combined Threshing Machines 
which dress the corn ready for 
marketat one operation. Grind- 
ing Mills, Saw Benches, Pumps 
for Irrigation and Mining pur- 
poses, with all necessary 
for being driven by steam power. 
Full particulars and estimates 

| given on application to the 
above address, 

C.. 8., and Co." PORTABLE 
STEAM ENGINES are adapted 
for every purpose to which steam 
pocee can be applied. When 
ntended for winding they are 
fitted with reversible link motion 
and winding gear. They are easy 
5 of removal, as may be seen by the 
2 engraving, and can be set to work 
immediately on arrival 

C., 8., and Co, are now doing 
an extensive Foreign and Colo- 
nial business, and are prepared 
to send off engines and ma- 
chinery of the before-mentioned 

~ a kinds in a few days from the 

date of order. They wonld also call attention to the important REDUC- 
TION IN rKICES made for the new year. 

For kxportation —The above can be obtained through British Merchants, 
Shippers, and Colonial Agents. (6201) 


IMPROVED LIFTING JACKS, 


HALEY'S PATENT IMPROVED RATCHET 
LIFTING JACK, JACK, 





MANUFACTURED BY 
W. and J. GALLOWAY, 
Parent River Works, 


MANOCEESTER, 





*,* The attention of 
parties who employ 
LIFTING JACKS, 
is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use, 
( 


19) 





JOHN GLASGOW, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD-STREET, MANCHESTER, 


MANUFACTURER 
or 
LIFTING JACKS, 
PARALLEL VICES, 
CHAIN CABLE, 
CHAIN RIGGING, SHACKLES, 
HOOKS, THIMBLES, 
ANCHORS, 
AND 
ALL DESCRIPTIONS OF S1IP WORK. 
PATENT RIVET MACHINES. 
Slide and Centre 
Lathes, Drilling, Screwing, Shaping, 
Slotting, Punching, and 
Shearing Machines, Screw Bolts, 


Rivets, &c, &c. 
(4558) 





PUMPS. 
FOWLER AND CO, 
WHITEFRIARS STREET, FLEET STREET, LONDON. 


ny 
essrs. Fowler and Co., 
p\ - as sole Manufacturers, bey to call attention 
to HOLMAN’S PATENT DOUBLE ACTION 
PUMPS. They combine several important improve- 
ments, viz. :— 

A continuous supply is obtained from one barrel, 
as the Pump delivers at both up and down stroke, 
thus doubling the quantity raised by ordinary 
Pumps. 

The means of connexion to driving power are far 
simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 
first cost of the Pump itself is very considerably 
less, 

Speedy access is permitted to all the valves simul- 
taneously, by the removal of a single plate. This 
simple arrangement saves much expense and loss ot 
time. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 





The valves can be arranged to suit hot, cold, 
chemical, and every other liquor. They are made 
of all sizes, for supply upon the largest or smallest 
scale, 

Ample references can be given to Breweries, Tan- 

= neries, Paper, Starch, Soap, Candie, Dye, and Che- 
ST maT GT TTT mical Works, Public Institutions, Railway Stations, 
Government Works, &c. 

Experienced Workmen sent to any part of Towa or Country to fix 
Pumping Apparatus. : : 

Millwrights’ and General Engineers’ Work. Warming, Boiling and 
Drying Apparatus. é 

B. F. and Co. keep Portable’ Steam Engines and a large stock of Single 

ad Doub Ds fre ' si 
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The National Flax Company 


(Limited)—The EXPLANATORY PAMPHLET is NOW READY, 
and will be delivered on application at the offices of the Company, 193, 
Gresham House, Old Broad-street, E.C. 


4 1 
The National Flax Company 
(Limited). an 
Capital £200,000, in Shares of £1 each; 5s. to be paid on application, 
TRUSTEES. 
Henry Fenton Jadis, Esq., Comptroller of Corn Returns, Board of Trade. 
J.T. Croft, Esq., 15, Regent-street, 8.W. 
DIRECTORS. 
PrEsipENT—Sir JOHN DORAT, Vice-Pres., R.S.L. 
John Beddoe, Esq., Lickhill, near Stourport, Worcestershire. 
J. T. Croft, Esq., 15, Regent-street, S.W. 
Lieut.-Colonel C, E. Dering, 47, York-street, Portman square, W. 
Frederick Hamilton, Esq., Gresham House, E.C. 
T. E. Marsland, Esq., 2, Pall-mall, 8.W. 
Wallace Pedder, Esq., Wadhurst. Sussex. 
George Thornton, Esq., C.E, F.G.8., &c., 25, Queen’s-road, N.W. 
Bankers—Messrs. Heywood, Kennards, and Co,, 4, Lombard street, E.C, 
Souiciror— Mr. Vaughan Prance, 37, New Bridge-street. Blackfriars, E.C, 
Exaineen—Mr. G. L. Fuller, C.E., 69, Lombard-street, E.C. 
Secretary—Mr. John H. Powell. 
Offices—193, Gresham House, Old Broad-street, London, E.C. 

The imports of foreign flax fibre having declined toa most serious extent, 
and the cultivation of the plant decreased at home, a great necessity has 
arisen for laying the foundation of a system whereby a sutiicient supply of 
raw material may be secured to meet the requirements of a great staple in- 
dustry of the country—known as the Flax and Linen Trade. 

It has, therefore, been determined to form ** The National Flax Company 
(Limited),” whereby such a system may be initiated. 

By areference to the detailed prospectus, it will be clearly seen that, 
with the out!ay proposed, a very large dividend may be calculated on 
with perfect safety ; showing that this Company presents unusual features 
of promise to parties seeking investment in substantial and well-considered 
enterprises. 

Prospectuses, explanatory pamphlets, forms of application for shares, and 
all other information may be obtained at the offices, or from any of the 
agents of the Company. (6762) 

’ 4 7 | > . 
(avert s Patent Process for Making 
COKE and IRON FREE from SULPHUR. 

For LICENSES to USE the above process, apply to ROBERT LONGDON, 
Jun., 63, King-street, Manchester.—For Application of the Patent to Gas 
Works, apply to ROWERT LONGDON, as above. : (4332) 

“W1° ~~ 
Thomas Phillips, 55, Skinner-street, 
Snow-hill, Pate: tee and Manufacturer of all kinds of APPARATUS, 
for COOKING, HEATING, &c., by GAS. Gas Bath and Conservatory, &c. 
Engincer and General Gas-titter by appointment. Halls, Churches, 
Mansions, Public Buildings, &c., heated on safe and economical principles. 


. ‘ ° Se . - 
fil and Smith, Brierley Hill [ron- 
- works, near Dudley MANUFACTUREKS of BEST SCRAP 
FAGOTTED SHAFTS for marine and other steam engines, crank shafts 
railway axles, ships’ knees, and hammered iron of every description, Ham 
mered shafts or bars up to 4° ft. in length. 

All kinds of Railway Ironwork and Smiths’ Work of all descriptions. 

fronfounders, Agricultural Implement, and iron Fencing Manufac- 
turers, (6204) 


[idward Morton, Manufacturer of 
4 Steam Engine Indicators, and all kinds of finished brass-work for steam 
engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures, They are 
simple in construction and efficient in action, lubricating both valves ana 
cylinder, the tallow being forced through by higher pressure of steam 
from the steam pipe or boiler acting on the surface of the lubricator 
attached to the valve-box or cylinder.—Apply to E. MORTON, Chapel- 
hill, Haddersfield. (6460) 


1 ’ : TL: 
(GG Green, Engineer, 1a, White 

Ie Horse-lane, Mile-end-rozd, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK, The machines may be seen in operation at 
several extensive cooperages in London, upon application as above, 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled Timbers for a Ship's Frame. 

Machinery of all kinds for Sawing or Working in Wood, (6698) 


. . y ° 
A New Discovery in Washing 
HOUSEHOLD LINEN .—No family should be without HANCOCK’S 
UNIVERSAL WASHING MACHINE, It effectually cleanses the creases 
of body linen, collars, wristbands, &e,, without the possibility of injuring 
the linen or collars. Received 500 testimonials. Prices :—No 2 washes 
9 shirts in from 3 to 10 minutes, or 4 sheets in 5 minutes, £5 5s.; No. 3 
washes 12 shirts in from 3 to 10 minutes, or 6 sheets in 5 minutes, £7 11s. ; 
No. 4 washes 18 shirts in from 3 to 10 minutes, or 12 sheets in 5 minutes, 
£12 12s. And all other articles in’ proportion,—J. L. HANCOCK, Sole 
Manutacturer and Patentee, 62, Pen tonville-road, Londen, (6498) 


. - y ae 
American Hot Pressed Nuts, Suit- 
able for Engineers, Shipbuilders, Agricultural ow Makers, 
Builders, Machinists, &e.—made by Patent Machinery, which produces an 
uniformity of size unattainable by any other process, besides being much 
stronger than ordinarily made Nuts, in consequence of the Lron not being 
strained in the process of Punching. An assorted Stock of Hexagon and 
Square Nuts suitable for 4-inch up to 1j-inch Bolts, always on hand, which 
aremade to Whitworth’s Universal Standard size ; also an assorted stock 
of Nuts, bolt and quarter thick punched for Whitworth; Taps up to the 
size for l-inch bolts, may be had from the Maker, FRANCIS PRESTON, 
Ancoats Bridge Works, Ardwick, Manchester.— Established, 1816, (5025) 


ANDREW McLAREN and CO., 

174, UPPER THAMES STREET. 
ENGINEERS AND IRONFOUNDERS 
CONTRACTORS FOR GAS AND WATER PIPES. 

HOT WATER AND STEAM PIPES FITTED 

COMPLETE TO ANY EXTENT. G34 


- > » . m 
arding’s Patent for Improvements 
in FREEING IRON STONE and other METALLIC ORES om 
SHALE and other Extraneons Matter. 

In Harding's Patent Process, artificial heat and moisture are applied to 
the ore and its accompanying shale, in such a manner as effectually to cause 
aseparation in a few hours, which would take from six to tvelve months 
by the old method. 

The method of effecting this object has been for some time in operation 
at Messrs, Harding and Co's Iron Smelting Works, Beeston Manor, near 
Leeds. 

To those interested, an inspection of the apparatus at the works will at 
once show the very important advantages gained by the process 

The advantages of this patented process may be thus briefly stated :— 

First—The saving of a very considerable amount ot time between the win- 
ning of the ore and the smelting. 

Secondly - A very great saving in the cost of labour, &c., in preparing the 
ore for the furnace. 

Further particulars will be given on application to Mr. John Harding, the 
patentee, Beeston Manor Iron and Coal Works, Leeds. (6003) 


. ‘ ) . ° 
Pastorelli and Co., 208, Piccadilly, 
London, W., respectfully invite the attention of Civil Engineers, 
Architects, Land Surveyors, and others, to anew form of Surveying Level, 
combining several improved arrangements, giving to the Instrument in- 
creased facility in use, greater steadiness and freedom from vibration, and 
capability of being adjusted with more facility and precision than the 
ordinary *‘ Dumpy,” and when adjusted not liable to derangement ; it can 
be more readily set up for use, especially on hilly ground, and, lastly, is 
rendered at a reasonable price.—Sole Manufacturers of Froude’s Improved 
Proportional Compasses, and Metford’s Theodolites, (3797) 


b 7. a] NS . 4 . . 
‘Theodolites, Levels, Circumferenters, 
MATHEMATICAL DRAWING INSTRUMENTS, SCALES, RULES, 
TAPES, T-SQUARES, &c. &c. JOHN ARCHBUTT, 20, Westminster 
Bridge-road, Lambeth, near Astley’s Theatre respectfully calls attention to 
his stock of the above articles manufactured by superior workmen. The 
prices will be found considerably lower than ever charged for articles of 

similar quality. An illustrated price-list forwarde( free on application. 

8Inch Dumpy Level complete, 6 guineas; .)-Inch do., 8 guineas; 
14-Inch do., 10 guineas; with compass, 1 guinea each extra. Best 5-Inch 

Theodolites, divided on silver, 18 guineas. (3587 








ithography and Drawing Materials. 

—Lithographic Drawings of every description execoted with economy 
and dispatch. Also, Railway Plans, Circulars, &c. Architectural, Mechani- 
cal, and Ornamental Designs, Figures, and Landscape Studies, Sketching 
Blocks and S«etching Books of ev kind. Strong Cartridge Paper for 
Builders’ Working Models, from 1s. 3d. per quire. Every description of 
pang | equally cheap. Amateurs and Artists supplied with ever ui- 
site for drawing on stone, Instructions afforded. C. MOODY, “High 





enton’s Patent Anti-Friction Metal 


for Railway Carriage, Wagon, and Machinery Bearings. Manufac- 
tured solely by ALLEN, HARRISON, and CO., Cambridge-street Works, 
Manchester. aha (174) 


Patents at Home and Abroad. 
Printed information for persons desirous to secure Inventions by 
Patent or Registration, sent free by post, on application to the Patent 


Office, 84, Fleet-street, London, E.C., conducted by Mr. M. HENRY, 
Member of the Society of Arts, &c. (6829) 


say . s i 
Patents. Messrs. Hunter and Co., 
PATENT AGENTS and CONSULTING ENGINEERS, 131, Fleet- 
street, London, E.C., obtain British and Foreign Patents, &c. Provisional 
protection for six months, £7 7s. Complete Patent £18 more. Circular 
free by post. (6899) 


Patents.— Messrs. Davies and Hunt, 
PATENT SOLICITORS, obtain British and Foreign Patents, &c. 
A “Handbook,” detailing particulars and costs, given Gratis. Provi- 

sional Protection, £8 8s., and other charges equally moderate. 

. sc § LONDON, 1, Serle-street, Lincoln’s-inn, W.C. 
(6601) OFFICES } GP ASGOW.'28, St Enoch-square. sig nie 


British and Foreign Patent Office. 


MR. FRANCIS WISE, Consulting Engineer, and Patent Agent, | 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered. A Circular of Information gratis. (3719) 


. ' ’ T . . 2 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters). 
Radnor Chainbers, 73, Chancery-lane, London, A ‘‘Guide to Inventors” 
may be had free on application, or by post on forwarding two postage stamps, 
NOTICE TO INVENTORS. 


( )ftice for Patents of Invention, 4, 


Trafalyar-square, Charing-cross.—The ‘Circular of Information” 
may be had, gratis, as tu the reduced expense and facility of protection for 
inventions under the new Patent Law for the United Kingdom or Foreign | 

| 
| 

















Countries; and every information as to all-patents granted from 1617 to 
the present time, by applying personally or by letter to Messrs. PRINCE | 
and Co., Patent Office, 4, Trafalyar-square, Charing-cross. (5017) 


\fechanical Motion—A Plate, Ilus- 


TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months,8 Guineas. Patent complete, £20 more. 
Mr. W. CLARK, Patent Agent, 53, Chancery-lane. (933) 


r [° Inventors and  Patentees. 
Practical advice and assistance rendered to enable Inventors to per- | 

fect their ideas, and place them before the public in a marketable form.— 

Apply to E. LEDGER and CO., Engineers and Machinists, Wilson-street, 

New Cross-road, Deptford, 8.E., whose factory contains every convenience 

for screw and wheel cutting, boring, planing, &c. Talented designers and 

draughtsmen always in attendance. 

The greatest secrecy may be relied on. (6872) 


Te Inventors, Manufacturers, &c. 
—MATTHEW SOUL, 3, LEADENHALL-STREET, London, E.C.— 
Descriptions of Machinery, Xc., for Literary Purposes; Circulars and Cata- 
lugues Written, Arranged, and Printed; Mechanical Drawings and Engrav- 
ings in the best style ; Mechanical and other Works read for the Press; 
Letters Patent Obtained and Designs Registered ; New Inventions Intro- 
duced on Commission ; the Sale of Patent Rights Negotiated. (6665) 








[portant to Inventors.-—Inventors | 
ASSISTED. Provisional protection for siz months, £8 8s, ; notice to 
proceed, £5 15s. ; sealing patent. £12 6s., in all £26 9s., if the application 
be unopposed. Arrangements made for partially deferred patents on re- 
spectable and satisfactory references being given.—B. BROWN and CO., 
British and Foreign Patent-oflice, 52, King William-street, London Bridge, 
EK C.—A pamphlet on the cost of patents, gratis. (6725) 


. ; . 1 

A gricultural Machinery.—!. R. and | 
4 F, TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing 
Corn Seed, Malt, &c.: Portable Grinding Mills, Steam Engines, fixed anid 
portable, from 2-HORSE POWER and upwards ; Thrashing Machines, Chaff | 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, &c. &e., all of a | 
superior description, and adapted for Home, Colonial, and Foreign use. 

Illustrated Price-lists sent free on application. (6636) 


JRansome’s Siliceous Stone. All 
- VL kinds of ARCHITECTURAL EMBELLISHMENTS executed in this 


beautiful and indestructible material, at prices not exceeding the ordinary 
cements, 











Full particulars furnished on application to 
Mr. FRED. RANSOME, 
Whitehall Wharf, Cannon-row, Westminster ; or Patent Stone 
Works, Ipswich. (6219) 
° ’ . . 
Jierce’s Unrivalled Pyro-Pneumatic | 
FIRE-LUMP WARMING AND VEN‘TILATING STOVE GRATES, 
with the cheerful, open fire, producing healthful warmth, with continuous | 
self-acting ventilation, for churches, schools, public buildings, banking- | 
houses, Xc. These grates are masufactured solely by PIERCE, the iu- 
veutor, for which he received the Prize Medals of London, in 1851, and of 
Paris, in 1855. Price, from £7 10s, 
Illustrated Catalogue, with Prices, and Estimates for Work, furnished on 
application to the Inventor and Sole Manufacturer, 
PIERCE, No. 5. Jermyn-street, Regent-street. (6630) 


“1° ° 2 

Ve. William Naish, of Newport, | 
+ Monmouthshire, Inspector of Rails, begs most respectfully to ac- | 
quaint Merchants, Brokers, Engineers, and others connected with the 

British Iron Trade, that he still continues to Execute Orders of Inspection | 
throughout the various districts of South Wales and adjacent Ironworks; and 
confidently refers to the satisfaction which his supervision has given during 
the last thirteen years to exporters of rails to the United States and the 
Canadas, as well as to Continental Europe, as a proof of the fidelity, care- 
fulness, and promptitude of his inspections, N.B.—Chairs, Spikes, and 
every other article connected for railway purposes, (6536) 


; . > ¥ = —- 
Patent Machines for Working in 
- WOOD.-——These celebrated Machines have been awarded a number of 
Prize Medals by many Scientific Institutions, and also by the Great Exhibi- 
tion in Londen, and are now extensively used by the Indian, American, and 
all the principal Governments in Europe; also by eminent Contractors, 
Builders, Shipwrights, Machine Makers, and other Workers in Wood. Their 
operations are in every respcet perfect, either in hard or soft wood, for 
PLANING, SQUARING UP, MOULDING, TENONING, MORTISING, 
GROOVING, REBATING, SAWING, and BORING, which they perfor: 
in a very rapid and superior manner, at a greatly reduced cost. } 
Sold only by WILLIAM FURNESS, Patentee, 26, Lawton-street, Liver- | 
pool, from whom full particulars may be obtained, and where all the 

machines can be seen atwork. (632) 


. > f ) . ‘ rhe | 
\[ilners 212° Holdfast and Fire-. 
4! RESISTING SAFES. non-conducting, vapourising, compensating, 
double, treble, quadruple chambered, with all the improvements under their 
qiadraple patents of 1840-51-54-55, including their gunpowder-proof, drill- | 
proof, hard steel plate covered unpickable solid locks and solid lock-cases and | 
doors, without which no safe is secure, have been publicly tested in every | 
large town, and have protected their contents in hundreds of cases of de- | 
structive fires and attempted robberies. The strongest, best, and cheapest | 

! 





safeguards against robbery and fire. Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Glasgow, | 
Leeds, Bradford, Belfast, &c. Milners’ Phenix ,2i2°) Safe Works, Liver- 
pool, the most extensive and complete in the world, employing nearly 500 
men, assisted by powerful, original, and elaborate machinery, and 70-horse | 
steam power, producing more safes than all the other safe-makers together, | 
and just enlarged to accommodate 1,000 workmen, always open for 
inspection, Circulars free by post. Miluers’ Londun Depot, 47a, Moorgate- | 
street, City. (4945) 
. . am ~_ a 
Pumping Machinery.—Gwynne and 
CO., Engineers, London, manufacture and supply the following | 
MACHINERY, of the most approved construction and with all the latest 
improvements :— Portable and Fixed Steam-Engines and Boilers of every | 
description ; waterwheels, windmills, horse and hand-power machines; 
pumping machinery for the supply of towns, cities, and districts, and for 
the irrigation of coffee, cotton, indigo, sugar-cane, and rice estates, for 
pumping out coffer-dams, canals, dry docks, reservoirs, &c. They also 
manufacture and supply the pumping and other machinery for paper, pulp, 
and fulling mills, breweries, distilleries, tanneries, starch works. bleaching, 
dyeing, and calico printing works, chemical works, silk, cotton, and flax 
mills, and manufactories in general. All letters not paid will be refused. 
ust) price lists forwarded on receipt of six postage stamps.— 
GWYNNE and Co., Hydraulic and Mechanical Engineers, Essex-wharf, 


jon. 
_ For Exportation.—The above can be obtained th igh British Merch 
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| Churchyard, London, E.Cc. 






(Sondie’s Patent Steam Hammers.— 


First-Class STEAM HAMMERS from 10 ewt. to 7 tons, suitable for 
Jobbing Forges, Puddling Forges, and the Smiths’ Shops of Engineers, Ship 
Builders, Wagon Builders, Railway Companies, &c. Pressure of steam 
required, 25 1b.—Govan Bar Lronworks, Glasgow.—JOHN CON DIE. (695) 


oda Water Machines.—Before you 


either purchase, order, or recommend the above, see illustrated and 
descriptive pamphlet, which will be forwarded free, on application to 
8S. BARNETT, Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowance to the trade. (6786) 


‘N 4 ; .,§ & Ss r OY 
team Engine for Sale-——To be Sold 
by Private Contract a 20-horse power CON DENSING ENGINE, in good 
working order. May be seen at work, nutil the 21st of May, on application 
to Mr. H. HITCHCOCK, North Mills, Leicester, from whom all particulars 
nay be obtained. (6894) 


Vines Eanmean Ulaton Disanke beet 
Steam Engines, Water Wheels, Mill- 
k work, Corn Mili Machinery; every description of Machinery for the 
Manufacture of Woollen Cloth; Hydraulic Presses, Iron and Brass Cast- 


ings. JAMES FERRABEE and CU., Phenix Ironworks, Stroud, Glou- 
cestershire, (5024) 











° . me my ° 
Qt 2am Boilers, 150 Tons.—Cornish, 
Ko Tubular, and Egg-end, new and second-hand, from 1 to 30-horse 
power ; steam engines, sawing machinery, hydraulic and screw presses, 
lathes, drilling machines, builders’ crabs, and other useful machinery, 
including portable steam evgine, on SALE or HIRE.—T. TAYLOR, 
187, Southwark Bridge-road, Newington-causeway.—N.B. Plant avd Ma- 
chinery purchased. (67 


Qteam Boilers made by William 
WO WILSON, Lilybank Boiler Works, Glasgow, on the most improved 


principles, for home and export. All boilers made of best material 
and workmanship, proved and warranted tight under a high )-ressure, and 





| delivered at any railway station or shipping port in the kingdom at mode- 


rate rates. Lithograph of boilers forwarded post free on application. (3422) 


. 
team Boilers, &c.—-Portable and 
every other Description of Steam Boilers of the best material and 
workmanship. Repairs attended to in any part of the country. Wrought- 
iron girders, fencing, gates, &c., manufactured by the Great Northern 
Ironworks Company, Newark-on-Trent. Estimates, &c., forwarded on 
application to JOHN GLASSON, (6672) 


“ ;’ m ;’ . ‘ ‘ 
team Engines.—For Sale, a Supe- 
rior High Pressure Horizontal STEAM ENGINE, of 6-horse power, $ in. 

cylinder, and 1 ft. G in, stroke. One of 8-horse power, 10-in. cylinder, and 
1 ft. Gin. stroke. One of 10-horse power, 12-in. cylinder, and 2 ft. stroke. 
Two of 14-horse power, 14 in. cylinder, and 2 ft. stroke; and one of 30-horse 
power, 20-in cylinder. and 3 ft. stroke, 

Apply to Messrs. PAGE and CAMERON, 64, Old Broad-street, F.C., 
London. (6283) 


x : mn 2 . ° 
Steam Engines.—The following sizes 
K of High Pressure HORIZONTAL ENGINES, with or without boilers, 
kept always on stock :—4-horse power engine, cylinder Gin., stroke 12 in, ; 
10-horse powerengine, cylinder 10}in., stroke 24 in, ; 13 horse power engine, 
above, cylinder 12) in., stroke 30 in. Also for Sale, a6-horse power engine, as 
with link motion, and a smail donkey engine for feeding boilers. All other 
sizes of horizontal or be»m engines and boilers supplied on the shortest 
notice.—Apply to FLETCHER, JENNINGS, and CO., Lowea Enczine- 
works, Whitehaven (6256) 


~ : rs 
é, { ‘he Gutta-Percha and India-Rubber 

WAREHOUSE, 87, Helborn Hill, E.C. Gutta-Percha Tubing, Bands, 
India-Rubber Garden Hose, Branches, Syringes for ‘use in the Conser- 


, vatory; Hose for Cleansing Urinals; Speaking Pipes fixed for the trade ; 


India-Rubber Gas Tube, Sheet, Washers, Socket Rings. (6840) 


T . ; 7 ais OT cs ai 
Juleanised India-Rubber Washers, 
VALVES, HOSE-PIPES, and any other article in INDIA-RUBBER 
made to any design ior Engineering and Scientific purposes, 
JAMES LYNE HANCOCK, (4893) 
Valeanised India-Rubber Works. Goswell-road, London. F.C. 


Na cti Stas > 4 rarrar p 
[: lastic Steam Packing, warranted the 
4 best quality, at £6 per ewt., and at very reduced prices, Vulcanised 
India Rubber Valves, Washers, Rings, &c. Machine Banding, aud Hose 
of the best American make. All the above articles kept in stock. Others 
made to order, 
DODGE and GIANDONATI (late Dodge, Bacon, and Co,), 44, St. Paul's 
sasbancittee Gd) 
6 1 . V« . N 
ndia- Rubber Valves for Steam 
ENGINES, PUMP PACKING, &c.—Explanatory Drawings and 
Tnforziation as to the best modes of fitting and arranging the above, and 


| all other Mechanical Applications of VULCANISED INDIA-RUBBER, are 


furnished post free by 
CHARLES MACINTOSH and Co., Patentees, Cambridge-street, Man- 
chester, and 3, Cannon-street West, London. 
ANUFACTORY and DEPOT, Cambridge-street, Manchester. 
GI RAL WAREHOUSE. 3, Cannon-street West, London, E.C.—C. M. 
and Co,’s only Establishments. (3620) 





| TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &e. 


Mia ng Ihc 7. 
‘The Patent Mineralised and. Vulca- 

- NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 

and Co.,, in 
Valves, Hose Pipes, Delivery and Suction 
Washers, | Flexible Tubings. 
Sheets. Diiving Belts or Mill Bands. 
Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter. in any thickness. (621) 





‘Phe Patent Carving Works (Jordan’s 


Patent).—A CONSIDERABLE KEDUCTION in the co-t of WOOD 
CARVING is effected by the aid of the Patented Machiner:, as by it the 
work is roughed out with great accuracy and expedition (the cutters 
making 7,000 revolutions per minute), while the FINISHING of the more 
minute parts is carried out by HAND-LABOUR, so that the result shows 
exactly the same amount of artistic excellence as if it had been executed 
entirely by hand. 

The Patent Carving Works and Church Furniture Manufactory 


{ (near the Suspension Bridge), Belvedere-road, Lambeth, COX and SON, 


Proprietors.—Designs forwarded by post. Estimates given for large or 
small contracts, 

Specimens of Manufacture, in the rough and finished, may be scen at the 
Architectural Exhibition, (6837) 


- = ‘ S 
Messrs. R. and J. Coupe, Manutfac- 
a turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger description of Engines (30-horse power and uy 
wards) Mounted with their Improved Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 

N.B.—R. and J. C. always endeavour to keep in stock a large assortment 
of these engines, varying from 6 to 50-H.P. 
Clayton Foundry, Wigan. (3179 


NOTICE. 
Bourdon's Steam Gauge.—Having 


been informed that gauges of M. Bourdon’s manufacture BEARING 
FRENCH MARKS OR INDICATIONS on the dials thereof, and made by 








| him under his French patent, have been introduced into and sold in this 


country by parties unknown, to the prejudice of our rights under the 
British patents: We hereby give notice that we shall institute legal pre- 


| ceedings against any person or persons selling the same from and atter this 


date. And we hereby caution all persons from using any gauge bearing 
such FORSIGN lettering or indications. re 
JOHN DEWRANCE anu Co., (6125) 


London, 14th May, 1857. 5, Barge-yard, Bucklersburv. 


PATENT HOT PRESSED NUTS. 
Zi 2 . ~ P 
W Collier and Co. respectfully beg 
@ to call the attention of ENGINEERS, MACHINISTS, and 
others, to their HOT-PRESSED Nuts made by Patent Machinery, by 
which there is a uniformity of size unattainable by any other means, and 
are much <tronger than oolinany made nuts in consequence of the iron not 
neing strained in process of punching, all the sides being } erfectiy parallel 
to one another, and the hole punched perfectly central whilst the Nut is 
under pressure in the Die Box, the Nut being made at a single stroke at 
the rate of 60 per minute, and may be varied to any required thickness. 
7 ° = “ weras ve 



























May 13, 1859. 
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1p 
TAYLOR’S PATENT DOUBLE CYLINDER STEAM 
WINCH. 






al . 

ames Taylor and Co., Engineers 
e and ROILER MAKERS, Britannia Works, Birkenhead, Patentees an 
Manufacturers of Stean Winches, Hoists, and Cranes, fixed or portable 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines 
Patent Crushing Mill for Quartz and other Substances, Jron Buildings 
&e, to whom all applications must be made for License to Manufactur: 
Taylor's Patent Steam Winches and Cranes. (3023) 











GREEN’S PATENT LAWN MOWERS. 





cd 


a etl FP 17 


ae 


(Green's Patent Lawn mowers have 
proved to be the best by the appointed Judges in all Cases of Com- 


DEPOT, 2, Victoria-street. Holborn, and Leeds, York. 


setition. l 
, Repairs can be done at either of the Premises. 











MUIRHEAD AND SON’S 
Tmproved Engine 


CUUNTERS for all kinds ot 
Steam Engines or Machinery where 
it is required to know the number of » 
revolutions or strokes in a given time. 
It is recommended for its simplicity of 
construction and accurate perform- 
ance. The result can be read off 
without trouble or calculation. Net 
price to engineers, £4 1's, each. 

Patent Lever Clocks, &c. &e. 

JAMES MUIRHEAD AND SON, 
Chronometer Makers to the Admiralty, 
Buchanan-street, Glasgow. 








(6158) 


BY THE INVENTOR. 
HALEY’S LIFTING JACKS, 
JOSEPH HALEY, 


ALBION-STREET, GAYTHORN, 
MANCHESTER. 








TRAVERSING JACKS, TRIPOD JACKS, 
SHIP JACKS, & BOTTLE JACKS. 
Supe anp Centre Larnes, PLANING, 
SuaprneG, Borne, Dritumc, Screw- 
ING, WHEEL CUTTING, AND OTHER 

MACHINEs. 


PATENT CROSS BORING AND SHAPING 
MACHINES, 
PAPER CUTTING MACHINES. 
RIVET MAKING MACHINES. 
(1410) 








TO IRON MASTERS, ENGINEERS, &c. 
GAUNTLETT’S PATENT PYROMETER. 


Q__ ‘The advant- 


ages of this HEAT GAUGE 
consists in its capability of in- 
dicating HIGH TEMPERA 
TURES beyond the reach of 
the ordinary Mercury Thermo- 
meter As an appendage to 
the heating stoves of hot blast 
furnaces, it is invaluable, and is 
now in general use for this pur- 
pose. It is also adapted to show 
the temperature of the escaped 
products of the Steam Borer 
Fives, and was used by Mr. 
Charles W. Williams for the 
Newcastle Coal Experiments, 
and under this head hi:zhly 
| spoken of in Tur ENGINKER of 
it 28th March, 1858, page 243. 
TESTIMONIALS. 
Ormesby Ironworks, Middlesbro’-on-Tees, 27th May, 1957. 

Sir,—We have great pleasure in bearing testimony to the efficiency of 
Gauntlett’s Patent Pyrometer, which we have now had in use for some 
months, and are persuaded that when its merits are fully known it will be 
considered an indispeusable instrument to the uniform working of the hot 
blast furnace.—We are, yours truly, (Signed COCHRANE and CO. 


Tees Ironworks, Middlesbro’-on-Tees, 6th Mo., 19th, 1857. 
We have now given the Pyrometer a considerable trial, and are so entirely 
satisfied with its action, that we have concluded to apply it to all our heat 
ing stoves. Please send seven more as early as convenient, as we are con- 
vineed that the first cost of them will soon be saved by the regularity of heat 
which we could not secure with certainty before, for want of such an indi 
cator.—We are, &., (Signed) GILKES, WILSON, LEATHAM, and CO. 

















Dudley Port Furnaces, Tipton, September 14th, 1857 
Mr. W. H. Gauntlett. 

Sir,—We received the Pyrometer on Saturday last, and fixed it the same 
day m one of our stoves. We shall be glad if you wil! send us another on 
eceipt of this.—Yours truly, (Signed) JOHN HOPKINS AND SON. 
London, 12th November, 1857. 

Sir,— My friend Mr. Charles Wye Williams has asked me to request you 
to send him a Pyrometer. He has had one on trial at Newvastle, and is 
much pleased with it.— Yours, truly, E.C. HEALEY. 








Govan Ironworks, Glasgow, 
; Mr. W. H. Gauntlett, 18th November, 1857. 
Sir,—The Pyrometer we received from you seems to answer our purpose 
very well. When a number are taken, do you make any reduction in the 
price? We expect to require nine altogether.—Yours truly, 
(Signed) WILLIAM DIXON, 
: Pro A. WYLIE. 
Sir,—I shall be obliged by your sending me another Pyrometer. 1 think 
this instrument is the means of saving a considerable quantity of fuel.— 
Yours respectfuily, (Signed) CHARLES E DARBY. 
For the Brymbro Iron Co. 
Old Level Ironworks, Brierly-hil!, Staffordshire, 
Mr. W. H. Gauntilett. January 22nd, 1858 
Dear Sir,—We enclose a cheque for the Six Pyrometers, and have much 
pleasure in stating that they answer perfectly, and are of very great 
service. They enable the workmen, who have care of the Hot Blast Stoves, 
to regulate the heat with much nicety, and at the same time cnabie us to 
detect any vegiect on their part,—We are, yours respectfully, 
(4923) - (Signed HALL, HOLCRVFT, and PEARSON 
Orders received by W. H. GAUNTLETT, South Park, Middlesbro’-on-Tees. 








bd CN . . 

W ines from South Africa— 
DENMAN, Introducer of the SOUTH AFRICAN PORT, 
SHERRY, &c., 20s, per dozen, bottles included. The well-established and 
daily increasing reputation of these Wines (which greatly improve in 
bottle), renders any comment respecting them unnecessary. A _ pint 
sample of each for 24 stamps. Wine in Cask forwarded free to any Railway 
Station in England. Excelsior Brandy, Pale or Brown, 1 s. per gallon, 
or 30s. per dozen. Terms, cash. Country orders must contain a remit- 
tance. Cro-s Cheques. Bank of London. Price lists forwarded on applica 
tion.- JAMES L. DENMAN, 65, Fenchurch-street, Corner of Railway 


Place, London, ; -6490) 
JOPLING’S 
PATENT WATER METER. 


MANUFACTURED SOLFLY BY 
THOMAS LAMBERT AND SONS, 
ENGINEERS AND FOUNDERS, 
PATENTEES OF THE Hiatt! PressURE AND SELF-REGULATING WATER VALVES, 
SHORT-STREET, NEW-CUT, LAMBETH, S. (6874) 


ENDLESS BAND SAWING 
MACHINE. 
G. & A. HARVEY, 
MANUFACTURERS 


OF 


SELF-ACIING 





MACHINE TOOLS, 


ALBION WORKS, 


GLASGOW 
4562 


T. BRIDLE, 


(Late Fellows,) 








MANUFACTURER OF 


LAMPS, CHANDELIERS, | 
PILLARS, 


| 
And every description of 
| 


BRASS AND IRON WORK. 

















The Trade supplied Cheaper than an | 
House in London. | 
| 





lll, GRAY’S-INN-LANE, 





(Ten Doors from Holborn.) (6869) 


wv wa wry: r TITY 1 
BY HER MAJESTYS ROYAL LETTERS 
) . 
PAGENT. 
JAMES MEACOCK, 

7, SNOW-HILL, & 16, WEST-STREET, SMITHFIELD, 
Begs respectfully to call the attent on of the Pubi ¢ to his 
PATENT DRY AND WET METERS, 
Which are allowed by ail Gas Engineersto be superior to anything hitherto 
use they are simple, durabie, and faithful in registration, Also Experi- 
and Station Meters, Pressure Indicators, Governors, Photometers, 
and cvery tus in use by Gas Engineers, wi ich he warrants of the 

very best material and workmanship at the most economical prices. 
Lanterns, aud every description of Gas Fittings made on the | 





appar 











Street 
premises, 
ESTIMATES GIVEN TO ANY AMOUNT. 


6797) 


. a . AJ hit ‘ > . 
John Whitmee and Co., 18, Fen- 
e church-buildings, Feuchurch-street, City, and 70, St. Joha street, 
Clerkenwell, London, are Makers of tue Improved Patent AMERICAN 
COLOUR MILL, of which there are two sizes, 


The price of the small 
one, adapted to Hand 
Power, is £3 10s,; the 
larger, for Hand, Steam, 
or Horse Power, £6, 

These Milis are much 
superior to any before 
offered to the Public, as 
much on account oi their } 
simple coustruction, mo- 
derate cost, and great 


durability, as for the 
rapidity, fineness, and 
ease with which they 





grind either Water or 
Vil Colours, 

J. WHITMEE and Co, 
recommend them to the 
trade with the greatest 
confidence, and orders for | 
the same will meet with 
prompt attention. 
are makers to the trade of every description of Smoke 
Jacks. They : |so makers of every description of Grinding or Crushiie 
Mills (both steel ¢ stone), as Grocers’ Mills, Coffee Roasters, Corn Mills, 
snd mills and machinery for every purpose. They especially invite sttention 
to th: ir new Corn Crushers, particulars of which may be had on applicetion 
as above. (6796) 





Math | 
uy I 


J. W. and Co 








VALVES, TAPS, &c,, FOR THE HIGH PRESSURE. 
AND ORDINARY CISTERN SUPPLY, 


Fis. 77. Fie. 81. 





PATENT HIGH PRESSURE BALL | 
VALVE has been in use many years, and has been fixed 
under the highest pressure with perfect success, and in many cases | 
where all other Ball Valves have been condemned. 

J. TYLOR and SONS’ HIGH PRESSURE STOP TAPS. These 
Taps are warranted to stand under the highest pressure, and at the 
same time the action is so simple that they can be repaired by any 
ordinary workman without bei g unfixed, 


J. TYLOR and SONS’ 


Fig. 47. 
Fic. 81. 


TO BE SEEN IN OPERATION AT THE MANUFACTORY OF 


J. TYLOR AND SONS, 
WARWICK-LANE, NEWGATE-STREET, 
LONDON, E.C, 


Manufacturers of Pumps and Well Fngines (for Shallow or Deep Wells), 
Plumbers’ Brass Foundry of every de:cription, Patent High Pressure 
Closets for fixiugon the Mins, Copper and Tinned Iron Bathe, Garden 
and Fire tngine-, Lamps of every description, Copper Go da, &&. &c. 

ESTIMATES GIVEN FOR HOT WATER AND BATH APPARATUS, 
CATALOGUBS SENT ON APP! O03 


10 


| yard 


BOURDON’S PRESSURE GAUGE. 
‘The Superiority of this Gauge con- 


sists in - 

First. Its perfect Accuracy; being constructed on a natural law, which 
ike every other natural law, is invariable and anerring. r 

Second, Its Extreme Sensitiveness, owing to the simplicity of its constrac- 
ion. 

Thirdly. Its Durability; as can be attested by its use for upwards of six 
years, and nearly all of them are in as good a condition as when first fitted 
u 


Pine beauty of the principle adopted in M. Bounvon’s Gauge is also 
seen to advantage in his Metallic Barometer, now much in use for seientific 
purposes. This Barometer will mark changes in atmospheric pressure long 
before the Mercury Barometer indicates any change. 

These Gauges are now being applied to many purposes besides the imme- 
diate pressure on Boilers. When applied to Blast Furnaces and Blowing 
Fanners, the exact quantity of air admitted can be regulated so as to ecano- 
mise the fuel and yet give the necessary heat. Calico Printers, Dyers, &e., 
will also find them very serviceable in indicating the requisite heat in their 
Steam Cans, se as to render the colours of their fabrics more perfect. 

They are also made to show vacuum, For pressure, they are made to 
show from fifteen up to fifteen thousand pounds upon the square inch; also 
et of water, Many (housands have been disposed of, and Messrs. Dew- 
RANcE and Co., the Proprietors for Great Britain and the Colonies, have 
numerous testimonials to their efficacy. They presume the few beneath’ 
selected from the whole, will be considered satisfactory evidence of the 
satisfaction they have given 

Experience has suggested the necessity of providing a stronger tube for 
gauges indicating a greater pressure than 60 Ib, or 701». on the square ineh, 
and M. Bourdon has done this by drawing ove tube over the other, This 
arrangement ensures a moe perfect action, and we can with confidence 
recommend them for locomotive and other high pressure boilers where 
strength and durability are so essential, 

These Gauges are in use by the Board of Ordnance, the Admiralty, the 
chief Railway Companies, the Steamboat Companies, and by the most 
influential of the Manufacturing Establishments of the United Kingdom 


ul ce | 





No. 1, Round ease of polished brass, 7 in, diameter, with central hand, for 
marine and fixed engines, 
No. 2. Round gauge of polished brass, Zin, diameter, with excentric hand 


and without fla ge screwed on ornamental syphou pillar, to be fixed on 
the top of the locomotive boiler, 

3. Rouad case of polished brass, 7 in, diameter, with central hand to 
indicate vacuum by units up to 30 in, of mercury. 

4 Gauge in oblong case of japanned iron, excentric hand, suitable for 
every purpose where elegance is not so esseutial as economy, and espe- 
cially applicable to colliery engines, 

. 5. Round brass case of 4 in, diameter, with excentric hand, particularly 
adapted for portable and agricultural eng:nes ; also recommended as 
handy of carriage to inspectors of boilers. These gauges have reverse 
dials as shown. 


Z 
r) 


TESTIMONIALS. 
Greenwich, November 1st, 1854, 

Dear Sir,—In answer to yours of yesterday, | have the pleasure to inform 
you that we continue to use your Patent Steam Gauge. I believe it is 
nearly fvur years since you sent me the first one, the performance of which, 
as well as those subsequently supplied, has given every satisfaction. 1 am 
of opinion it is an instrument most thoroughly to be Eevenien upon. I re 
main, my dear Sir, yours very truly, JOHN PENN, 

(From Mrssas. Nettson and Co., Engineers, Glasgow.) 

** The best evidence we can give of our opinion of Bourdon’s Pressare and 
vacuum Gauges is, that we use no other, and recommend their application 
to all steam boilers.” - 

(From Mussxs. Psro, Baassry, and Barts, Victoria Dock, Blackwall.) ; 

“ Lourdon’s Pressure Gauges have worked to our satistaetion ” ' 








(From Messes. Easton and Amos, Grove, Southwark.) ’ 
“We beg to say we have used Bourdon’s Pressure Gauge pretty largely, 
and we believe it to be the best pressure gauge in cxistence.” 
(From Messrs. llawks, Crawsnay, and Sons, Gateshead lron Works.) 
“ As far as our experience has gone, we have found Bourdon’s Gauge most 
correct, and to answer their purpose.” 





(From Massnrs. Fawcett, Preston, and Company, of Liverpool.) 

“ We have much pleasure in testifying to the excellence of Mr. Bourdon’s 
Pressure and Vacuum Gauges. We find them extremely sensitive, and se 
accurate as to be thoroughly relied upon. We have used them for some 
years, and have never found them go out of order.” 


(From Mr. J. E. McConwgns, Engineer of the London and North-Western 
Railway, Wolverton.) 
“I beg to inform you that your Pressure Gauges have been in use on this 
Line for a cousiderable time, and have given me entire satisfaction.” 


(From Mrssrs. Top and McGereor, of Glasgow.) 

“We have much pleasure in testifying to the efficiency of Bourdon’s Pres- 
sure and Vacuum Gauges. We have for some time past titted them on board 
every steamer we have built, and have always found them to give satisfao- 
tion,” ee 
London—JOHN DEWRANCE and Co., 6, 

and 176, Great Dover Street, Southwark. 
Manchester—ALLEN, HARRISON, and Co., Cambridge street. 
Glaxgow—ALEXANVER MITCHFLL, 350, Parliamentary-road. 
Belfast--GEU.H. STRYPE, York-street Foundry, 
Birmingham—ADVDAM DIXON, 48, Newhall-hill. 
Newport, Mon.—H, POOL* Y ana SON, 
Newcastle-on-Tyne— GEORGE HARLE .Dean-strert. 
Liver; ool—MARSDEN BROTHERS, 15, Argyle-street. 
Swarsea J W. COCKLE, 91, Oxford-street. 


[abbitt’s Metal for Lining Bearings 


and of the same quality that has given invariable sa:isfaction d 


Barge-yard, Bucklersbury 


(87) 


| the last Seven Years, will now beSUPPLIED by us at the current PRIC: 


of TIN. at present £129 per ton.—JOHN DEWRANCE and CO., 5, Barge- 
Bocklershury, Lopcon (1548) 


5 _ ° . ¥ . 
' | o Engineers, Railway Companies, 
MANUFACTURERS, and OTHERS.—WHITE METAL and WHITE 

METAL BEARINGS,—Messrs. JOHN DEWRANCE and Co., Engineers, 
5, Barge-yard, Bucaiersbury. and 176, Great Dover-street, Southwark, 
continue to supply their ce ebrated White Metal and White Metal Bearings 
for Lebu aud Marive Enzine-, Lathes, and general Machinery. 

Worn out beerings relined and rendered equal to new. 

A que: tity of »varings of different sizes always on band. 

JOHN 1 EWRANCE and Co., Engineers, 6, Barge-yard, Bueklersbury, 
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Price 6d., by post 7d. 
[ook to your Provisional Specifica- 


- TIONS—A Word of Caution to Patentees and Inventors. 
“WILLIAM SPENCE, Assoc. Inst. C.E., Patent Agent, 50, Chancery-lane, 
Tondon, W.C, cree © a. ©. (6606) 


Just Published, Price Sixpence. 


hip Lifts Versus Dry Docks.—A 


Descriptive Account of Mackalcan’s Patent Ship Lifts, a cheap and 
efficient substitute for a Graving or Dry Dock, with an Illustration. By 
G L. FULLER, C.E. 

Ricuarpson Brotugrs, 23, Cornhill, E.C. 





ee ie ____ (0008) _ 
M:: J. H. Rimbault, Draughtsman 

and ENGRAVER on WOOD, 8, Danes’ Inn, Strand. Every 
description of Wood Engraving promptly and accurately executed. (6087) 


M-. F. Delamotte, Draughtsman and 


Engraver on Wood, Photographer. Mechanical Diagrams for Ullus- 
trations Drawn and Engraved on reasonable terms, 15, Beaufort-buildings, 
Strand. (450) 


a3. Se. Garver a coups oe . 
Mechanical and Engineering Draw- 
a ing and Colouring taught by Mr. FREDERICK WOODALL, 26, 
Clarence-road, Kentish Town, N W Prospectuses may be had at the 


above address, and at 2¢, Wardour-street, Oxford-street. (6792, 


Wanted, for an Implement Works 


in the country, a PRACTICAL MAN, to take charge of the fitting 
department. Must be thoroughly conversant with Lawn-mowing Machines 
and other Barn implements.—Address, O. Y. Z., Engineer Office, 
163, Strand. w.c. E : te ~s 6912 
Nor ‘ D yar Vv re 
I or Sale, a Pair of New Marine 
ENGINES, of 70-horse power, will be sold, either together or separate. 
Are well adapted for pumping, winding, or ironworks. Price for the pair, 
£250. A pair of Upright Tubular Boilers, £105 —Apply to J. W. JOLNSON, 
Columbia Buildings, Brunswick street, Liverpool, 6909 
a a at aes ie 
jor Sale, a Pair of Tug Engines, of 
40-Horse Power collectively. Cylinders n. diameter, and 3ft. 6in. 
stroke, and disconnecting; all valves, &c., brass, pipes copper, with boilers, 
wheels, and donkey engine complete. Also a Pair of Tug Engines, 20-horse 
power collectively, tubular boilers and wheels, suited to alight draught of 
water.— For further particulars, apply to E. B. BARNARD, MarineEngineer, 
72, Mark-lane, E.C. ; or 9, Catherine-c ourt, Seething-lane. (6444) 





a] 
Te be Sold, a New and Perfect 
RAILWAY WHEEL-MAKING PLANT, with latest improvements, 

viz.:—-Two very strong and powerful wheel-turning lathes, one capable of 
turning 4 ft. 6 in, in diameter, and one 5 ft. 6in., geared at both ends with 
double driving apparatus and self-adjusting drivers, weighing altogether 
about 14 tons each. One Hydraulic Blocking Press for wheels, with pumps 
and driving gear attached. One Hydraulic Press for forcing wheels on or 
off theaxles. One Spoke-bending Machine. One Axle Slotting Machine to 
cut both ends of two axles at one time. 

The whole may be seen and particulars learnt at Messrs. R. THWATTES 
and CO., Engineers, &c., Vulcan Ironworks, Bradford, Yorkshire. (6436) 

MARINE ENGINES. 
4 + 
Te be Sold, by Private Contract, a 
PAIR of MARINE ENGINES, of 110-horse power collectively, con- 

structed by Messrs. Miller, Ravenhill. and Co, on the oscillating principle ; 
the cylinders are 42 in. diameter, length of stroke 3 ft. ; gun-metal air- 
pump 29 in. diameter, 18 in. stroke; gun-metal feed and bilge-pumps, 
copper steam-pipes, wrought iron intermediate shaft, paddle shafts, and other 
fittings adapted for a vessel of 18 ft. beam. 

For further particulars apply to Messrs. FULLER and HORSEY, 13, 
Billiter-street, EC, ‘6828) 


‘ . . . 
lo Engincers, Millwrights, Xe. 
W. S. MAWSON fegs to call the attention of Engineers, Millwrights, 
and others to his IMPROVED DOUBLE-GEARED BRAKE LATHE, head- 
stocks 13 in. high ; the brake will take in 3 ft. 6 iv. diameter by 16 in. wide, 
fenced and flanged all round for the convenience of turning pulleys and 
gearing, independent of the carriage, the brake and bed cast in one piece ; 
reversing motion for cutting right and left-hand screws. change wheels, 
carriage and compound slide rest; regulator for screw-cutting; rack for 
moving the carriage by hand. For particulars apply to 15, Backwater-strect, 
Manchester. One finished in stock, also a 12-horse power horizontal steam 
envine evlinder 12! in, diameter, stroke 2 ft., and of superior construction, 
- ? ; ; ‘ 
[cent s Painting Brushes are of the 
very best quality, and may be obtained at all the first honses in the 
trade, and of the Manufacturers, G. B. KENT and CO., 11, Great Marl- 


borough-street, Londou, W.— Established 1777.—N.B. Kent's Painting 
Brushes areall stamped G. B. KENT and CO. Price-lists forwarded by post. 


Jreston and McGregor’s Patent Ma- 


CHINES FOR FORGING AND CUTTING FILES at less than one- 
fourth the cost of those made by hand, may be seen working daily at the 
makers, FRANCIS PRESTON, Ancoats-bridge Works, Manchester.— 
Established 1816 

The Files produced by these Machines are considered by many of the 
most eminent engineers and machinists to be far superior to hand-cut 
Files, and to last much longer, whether used for iron, brass, or steel. (5024) 


. . 
ohn Davis, 19, Percival - street, 
CLERKENWELL, LONDON, E.C. Established 1810. DIE 
SINKER, SEAL ENGRAVER, Metal Stamper, Viercer, and Manufacturer 
of Metal Labels for Patent ard other Articles, Tokens, Ke, Crests engraved 
on seals or rings, 8s. each. Copying. Embossing, and Piercing Presses, 
Stamps, Punches, Prees Too!s, Xe. Davis's Patent Self-Inking Endorsing 
Presses, the most complete and useful yet made. Davis's patent Self- 
Inking Pads, for the use of merchants, bankers, &ec., the cushion always 
moist. (6748) 


. ~ . ° . 
Qurveying, Engineering, Architec- 
Ss TURE, &&. PRACTICAL INSTRUCTION is given in Surveying, 
Levelling, Civil Engineering, Architecture, Building, Draughting, Mapping, 
Measuring and Valuing of Land, Timber, Buildings, &c.. by Messrs. 
HYDE, SMITH, and LEWIS, Civil Engineers, Architects, Surveyors, Xe., 
in a Short Course of Instruction on moderate terms, ineluding FIELD 
WORK and the use of the instruments, For Prospectuses apply at the 
Oflices, 24, Cuildford street, Russell-square. 

N.B.—An Architectural, Engineering, and Mechanical Class for Architects’, 
Builders’, Engineers’ sons, &c., on Moderate Terms, including Instruction 
in Drawing, Colouring, Taking out Quantities, &c. xe. (6868) 


~ 78 . 
| mportant to Flax Spinners, Mill- 
owners and Machinists. — TURNER'S PATENT BELTING. — these 

Belts are manufactured in one length, varying according to the width of the 
belt (us under). They have now been in use several years, and ave acknow 
ledged to be much superior to the common leather strap, not only in 
streneth and durability, but in the saving of power; and they are capable 
of driving higher velocities than any belt vet tried Being without joint 
they are much more economical. and there is no cost in repairs, or time lost 
by standing of machinery, which, where leather straps are used, has always 
been a serious loss to the millowner. 

They are not liable to str-tch or slip on the pulleys, and when edjusted to 
machinery scarcely ever require alteration. 

2 inches wide is 240 feet long, without joint. 





























re 


» ” On ” ” 
4 o 120 pa ” 
6 me a he 
9 -_ 53 ee on 
12 % 0 Os »» 
Turner's Patent Mill Strap Company (limited), Beeston Hill Works, near 
is. (687) 


LATHE WORKS. 
Samuel Cohen and Son, Engineers 


and Millwrights, Lathe and Tool Makers, Smiths, and lronfounders, 
84 and 85, Cow Cross-street, and 5, Grenhill’s-rents, West Smithfield, 
London, E.C., have én hand the largest Stock in England of every descrip- 
tion of hand or foot lathes, self-acting and screw entting lathes, plainng, 
drilling, and boring machines, presses, steam engines, and all kinds of ma- 
i . Estimates sent to all parts of the kingdom.—Screw cutting, 
ing, Boring, and Planing for the trade (6879) 

To Engineers, Railway Companies, and Consumers of Pamt 


The Grafton Mineral Paint.—This 


substance, of a reddish brown colour, consisting of silica, alumina, 
and peroxide of iron, in chemical combination. is the most durable paint 
hitherto known. If three full coats be applied neither damp, rain, vor 
gea-water can penetrate, It thus preserves iron from rust, and wood from 
decxy. It is used on buildings of wood or brick, on the hulls, decks, and 





funnels of ships, on ships’ bottoms of wood or metal, on dockgates and 
basins, on anchors, chain cables, iron buoys, iron bridges, iron railings, 
gasometers, on railway trucks, the roofs of ra:lway carriages, telegraph 


posts, &c. &c. 
Sold by L. FRANK and SON, 14, Borough, London Bridge, of whom may 
be had Price £1 per cwt. for cash on delivery. (6855) 


for use, 








‘The Permanent Way Company 
GRANT LICENCES forthe USE of important PATENTED INVEN- 
TIONS (now adopted on numerous railways at home and abroad, to the 
extent of upwards of 10,000 miles) by the followmg Patentees :— 
Adams, W. B. Bridgewater, H. Moate, C. R. 
Asheroft, P. Bruff, P. 8. Pole, William 
Barlow, P. W. Doull, A. Prince, Paul 
Barlow, W. H. Macdonnell, J. J. Richardson, R. 
Barningham, W. Macneill, Sir John Samuel, James 
Bergue, C. de Mansell, R. C. Wild, C. H. 
Billups, J. F. May, Charles Woodhouse, W. H. 
Boucherie, P. H. \ 
Every information as to description, cost, &c., of the various plans, may 
be obtained on application to the Secretary, (6881) 
26, Great George-street, Westminster. WILLIAM HOWDEN. 


To Manufacturers, the Engineering, Mechanical, and Building Trades 
generally. 


\ essrs. Booth and Co., Auctioneers, 


TIMBER and BUILDERS SALESMEN, and AGENTS for mecha- 
nical trades generally, having established registers and premises for the 
reception of stock for public and private sales, comprising all kinds of job 
lots, surplus stock and stores, tools, ironmongery, machinery, implements, 
iron, wood, metal, stone, and other goods (cither new or old), beg to call 
the attention of all parties to the only medium of the kind, 9nd to state 
that they are prepared to receive consignments of any weight, bulk, or 
value, for immediate sale or for warehousing. ‘Terms and particulars gratis 
on application, or by post for two stamps, at the Building Trades Registry 
Office (established 1857), 13, Eastchean, London, E.C. Numerous applica- 
tions are made daily for all sorts of articles, and any class of goods ensure a 
ready sale by this agency. 

The public sales of such stock by Auction are held weekly, on Tuesdays, 
at 1 o'clock, and private sales daily, at the Builders’ Sale Grounds, and 
Mechanical Trades’ Auction Rooms and Warehouses (established 1858’, 
23 and 24, Marylebone-road, Regent’s Park, London, W. On view for 
auction the Monday prior and morning of sale. Catalogues at either office, 
or by post for one stamp. Cash advances on new goods. All communica- 
tions are held private and confidential. For further particulars ask for 
the Builders’ Salesman, also gratis, or by post. (6880) 





Important Sale of Contractors’ Plant at the Norfolk Estuary, King’s Lynn. 
* : 

r. Arthur Plews is favoured with 
- instructions from Messrs Peto and Retts, who have finished the 
Norfolk Estuary contract, to SELL by AUCTION at the Duke’s Head Hotel, 
Kir Lynn, on Wednesday, the 22nd of June, at 3 for 4, and at the Norfolk 
Estuary, on the west bank of the river Ouse, opposite to King’s Lynn, on 
Thursday and Friday, the 23rd and 24th of June, at 11 for 12 cach day :— 
A very valuable 25-horse power STEAM DREDGER. 80 ft. long and 
21 ft. 6 in. wide, in excellent working order, and ca, able of raising from 
800 to 1,000 cubic yards per day in from 7 ft, to 20 ft. of water ; a 25-horse 
power steam tug, Wondcr, with anchors, ropes, and chains complete, and in 
good condition: a 20 horse power steam-tug, (cean Bride, with anchors, 
ropes, and chains complete, and in good condition, ten hopper barges, 
averaging from 45 tons to 50 tons burthen each, nearly new and in good 
working order ; 26 smaller barges, all in good order and capable of carrying 
24 tuns each; 54 anchors, and 36 nun, clog, and anchor buoys; 30 small 
boats, from 12 ft. to 18 ft. long. each; 1,100 fathoms of chains of various 
sizes; 500 fathoms of rope; 1,000 fathoms of warp, and 600 fathoms of 
lines; 300 barrows, 400 barrow legs, 170 cast iron wheels, 40 pairs of oars, 
12 4-in. pumps, bowsprits, boat hooks, buckets and mops, a mushroom 
anchor, 4 tow lines, tools, handspikes, pitch kettles, one 12-ft. iron pumps, 
one 9-ft, do, ; 18,000 ft. ran of planking, ash, and elm planking, round 
timber, and fir scantling ; casks, oil-cans, paint pots and brushes, grind- 
stones and frames, 10 portable fire devils, 3 iron dredging spoons, stoves 
and funnels, ladders, hand barrows, cart hooks and water tanks ; filling and 
casting tools, 200000 new bricks; 8 Norway poles, 20 fir poles, 300 box 
horses, and 50 tresses; a strong spring cart, 2 water carts, 3 weighing 
machines, one, two, and three sheaved iron blocks, 7 woed blocks, one 
double and three single purchase crabs, a 40-ft. pile driving engine, a large 
open building used as a coal depot, and various miscellaneous effects. 

May be viewed the week prior to the sale; catalogues of the first day's 
sale singly (the floating stock), or of the entire sale complete, may be 
obtained at the Norfolk Estuary Office, Tuesday Market-place, Lynn, or 
free by post of Mr. Arthur Plews, Auctioncer, Surveyor, and Valuer, 
No, 2, Tuesday Market-place, King’s Lynn. (6909 











‘o lronmasters ronfounders, engineers, “hain, an able Manu sturers, 
Tol ters, Ironfounders, Eng , Chain, and Cable Manufact . 
Iron Bout, Boiler and Gasometer Makers, 


G reat and Important Sale at the 


Phenix Chain and Boiler Works, Tividale, near Dudley. To be 
SOLD by AUCTION, by Mr. THOMA>s DANKS, on Monday, Tuesday, 
and Wednesday, May 30th, 31st, and June lat, 1859 (by order of the Pro- 
prictors), the whole of the MACHINERY and STOCK, late the property of 
Messrs, Melrose and Hussey, at the Phanix Chain and Boiler Works, 
Tividale, near Dudley—comprising several hundred tons of melting pig- 
iron, foundry box parts first-rate hacd and crane forndry ladles, equal to 
new ; an immense quantity of smiths’, chainmakers’, fitters’, and boiler- 
makers’ tools; about 100 tons of best chain cable iron ; punching presses, 
scouring barrel; powerful and superior drilling hines, link-bending 
machine, screwing machine, mest expensive and powerful chain-proving 
machine with iron trough, complete, equal to new, by Dunn, Hattersley, 
and Co., Manchester; superior lathes, vices, anvils, &c.; powerful hy- 
draulic testing ram for girders; two first-rate derrick cranes, foundry 
cranes, and shear legs with powerful winches, chains, blocks, &c. ; a pair of 
&-horse high-pre-sure horizontal ergines, with boilers, &c., by Horne, 
London ; and one 10 horse high-pressure beam engine ; quantity of floor 
plates, boshes, cast-iron tram-rails with wood sleepers, T, angle, and other 
iron, steel, files, riddles, nails, iron cupola, two large blowing-fans, 
carpenters’ benches, pine boards, blocking timber, valuable wood patterns, 
Avery’s large portable weighing machines, trolleys, carts, a neat trap, wood 
open canal boats. office tables, desks, fire-proof safe, and other valuable 
effects, which will appear in descriptive catalogues, to be had fourteen days 
prior to the sale on application to Chri-topher Williamson, jun., Esq., 
48, Lime-street, London, E.C.: or to the Auctioneer, Dudley. Sale to com- 
mence at 10 o'clock cach morning. 

The above large and commodious Works covering a site of nearly two 
acres are to be Let, comprising a large foundry, fitting and pattern shops, 
erecting shed, smiths’ and chainmakers’ shops, store rooms, stable, coach 
house, office, and extensive yard; bounded by the canal on one side, and 
on the other by the turnpike road between Dudley and Oldbury. For 
further particulars apply to the Auctioneer. (6864) 


~ CURRENT-GOING BRICKWORKS. 
Te be Sold by Public Auction, at 


Mr. Bewick’s, Crown and Sceptre Inn, High-street, Sunderland, on 
Tuesday, the 17th day of May, 1859, at 2 for 3 in the afternoon, Mr. 
GEOR HARDCASTLE, auctioneer, the NORTH HYLTON BRICK- 
WORKS, situate on the banks of the river Wear, near Sunderland. The 
site of the works, containing three acres or thereabouts, with liberty to take 
clay from the North Hylton estate, are held by lease for a term, of which 
fifty-seven years are unexpired. The buildings comprise boiler-house, 
enyine-house, and machine-house ; two large drying sheds, three large kilns, 
capable of holding 45,000 bricks each ; six ovens to hold 10,0°0 bricks each, 
carpenter's shop, store-room, office, stable, three cottages, aud smith’s shop. 
The machinery consists of horizontal high-pressure steam engine, of 
l6-horse power, With metallic piston, of recent construction ; boilers, 30 ft. 
long and 5 tt. diameter, with fittings of the most approved kind, by 
Bur inson, of Millfield; patent brick machine (Porter, Hind, and Perter), 
capable of making 18,000 bricks per day, very powerful crushing rollers, by 
Hawks, Crawshay, and Co.; powerful brick press, by Kearsley, of Ripon, 
can be worked by hand or power ; improved tile machine, with dies, &c., by 
Kear-ley ; powerful crane, with chain gearing, and wroughtiron tubs, &c., 
together with a variety of working plant and sundries, necessary for such 
works. The works being situated on the banks of the river Wear, have the 
advantage of cheap water carriage to the rapidly-increasing town of Sun- 
derland and neighbourhood, with the very great ad-antage of commanding 
a forcign trade, as the bricks can be delivered into shipping at a light cost. 
A very extensive foreign and home trade is already carried on, and may be 
greatly extended by an enterprising capitalist, few works being better 
adapted fur the purpose. The bed of clay is very extensive, of excellent 
quality, and averaging about 22 ft. in thickness. Immediate possession 
may be had. 

For further particulars, apply to the Auctioneer, or to Messrs, A. J. and 
W. M. Moore, Solicitors, Sunderland. 
Sunderland, April 26th, 1859. 

















(6832) 


To Engineers, Iron Shipbuilders, and others—The Important Freehold 
Ship Yard and Engineers’ Premises, occupied by the Victoria Foundry 
Company, Greenwich. F 

\fessrs. Fuller and Horsey are in- 

structed to SELL by AUCTION on Monday, May 16th, 1859, at 11, 
on the premises, Greenwich, in two lots, the EXTENSIVE PREMISES 
eceupied by the Company, comprising a freehold shipbuilding yard, in 

Thames-street, having a frontage of 140 ft. next the Thames, and depth 

sufficient for the coustraction of ships of 800 tons burden, together with a 

long open shed on iron columns for smiths’ use, joiners’ shops, saw pits, 

mould loft, &c., also a substantially erected engineers’ factory and foundry, 
in Norway-street adjoinirg, comprising a light and lofty brick-built turnery 

98 ft. by 32 ft , a lofty erecting shop 75 ft. by 38 ft., pattern-makers’ shop, 





To Engi , Iron Shipbuilders, Founders, Boiler Makers, and others. 


N essrs. Fuller and Horsey are in- 


structed So SELL by AUCTION, on Monday, May 16th, 1859, and 
following days at 11 each day at the Works of the Victoria Foundry Com- 
pany, Greenwich, in LOTS without reserve, the valuable MACHINERY 
and IMPLEMENTS of the Extensive Engineering Werks, Shipbuilding 
Yard, and Foundry, including a very costly self-acting double lathe for 
surfacing, boring, or turning with 48-inch centres, and 25 ft. bed (by Vernon); 
a new 17-inch centre self-acting lathe, with 30 ft. bed, (by Smith, k 
and Tannett) ; a 16-inch centre self-acting lathe, with 20 ft. bed (hy Lewis) : 
an 18-in. centre self-acting lathe, 17 ft. (by Taylor and Wordsworth) : 
three self-acting screw-cutting lathes, 8-in., 8}-in., and J2-in. centres, beds 
9 ft., 18 ft., and 20 ft. long (by Smith, Beacock, and Tannett, and Shepherd 
Hill, and Spink); one 9-in. self acting lathe (by Buckton); nine strong 
back-geared slide lathes, six 6-in foot-turning lathes, four self-acting 
planing machines to take in from 16 ft. by 3 ft. down to 1 ft. 9 in. by 3 ft. 
one hand-planing machine, three self-acting screwing machines (one by Whit- 
worth); five self-acting vertical drilling machines (by Collier and Smith 
and Beacock and Tannett) ; one powerful self-acting slotting machine, one 
smaller ditto, two self-acting shaping machines, a very powerful wall drill- 
ing and boring machine, by Fox, Derby; two screwing machines, by Fox 
with Whitworth’s taps; a powerful road locomotive or traction engine, two 
powerful steam engines adapted for contractors’ purposes, 20 ton overhead 
travelling crane, !0-horse power high pressure pendulous steam-engine, one 
8-horse power condensing steam beam-engine, one 6-horse power high pressure 
steam engine, two wearly new wrought iron multitubular boilers, 500 ft. 
turned wrought iron shafting, riggers and hangers, 3,00 ft. leather bands, 
7 cwt. Nasmyth’s steam hammer, a large assortment of stcel tools, drills, 
bits, rimers, cutters, ratchets, &c.. 50 wrought iron vices and benches, 
indstones, bench driils, and braces, 8-inch self-acting boring bar, 8 ft. 6in. 
ong, several wrought iron boring bars with heads and cutters, steelyards, 
surface plates, 2 tons bolts and nuts, double purchase foundry crane, three 
wrought iron cupolas, two fan blowing machines, erection of core stoves, 
30 tons flasks and plates, 4 tons foundry tools, four crane ladies, 15 ewt. to 
6 tons, shank and band ladles, 4 tons flask weights, set of shear legs with 
crab and bali, ten forges, powerful forge cranes, and jibs, bellows, anvils, 
many tons smiths’ and boilermakers’ tools, set 14-in. plate-bending rolls, 
11 ft. wide, a very powerful eccentric punching and cutting machine 
(by Craig and Denald), two of a lighter description, a lever cutting and 
punching machine, erection of plate and angle iron furnaces, 30 tons 
shaping blocks and slabs, new steaming kiln 40 ft. long, the fittings of slips, 
stage standards and planks, keel blocks, wrought iron tanks, a large and 
valuable collection of patterns in iron and wood, stores of all descriptions, 
cast and shear stcel, bar and rod iron, copper and brass tubes, lead, pig and 
cast scrap iron, files, washers, bolts and nuts, nails and spikes, and 
numerous other effects. To be viewed on Friday and Saturday previous to 
the sale (the machinery in motion). Catalogues, without which no person 
will be admitted, may be obtained at 1s. each of Messrs. Fuller and Horsey, 
Billiter-street, London, E.C. (6522) 


Pair of New Double Cylinder High and Low Pressure and Condensing 
Steam Engines of 32-Horse Power collectively 


\ essrs. Fuller and Horsey are in- 
= structed by the Victoria Foundry Company to SELL by AUCTION, 
with the other effects, at their Works, Greenwich, a PAIK of new highly- 
finished double eylinder high and low-pressure and condensing pendulous 
STEAM ENGINES, of 32-horse power collectively, with cylinders 9 in. and 
18 in. diameter, 3 ft. stroke; two 10-in. air-pumps, with gun - metal 
fittings and cast-iron cisterns; two 6-in. cold water pumps ; two 24-in. feed 
pumps, bright wrought-iron cranks, intermediate shaft and governors, 
ornamental Gothic cast-iron frame and foundation plate. ‘fo be viewed with 
the other effects, and Catalogues had. See preceding Advertisement, (6523) 








Pair of Horizontal Marine Engines of 99-Horse Power Collectively, 
Adapted for a Screw Steamer. 


Messrs. Fuller and Horsey are in- 


structed bythe Victoria Foundry Company to SELL by AUCTION, 
with the other effects, at their works, Greenwich, a PAIR of 90-horse power 
horizontal MARINE ENGINES adapted for a screw steamer, nearly new, 
having made only two voyages, and now in perfect working order. They 
are direct acting with double piston rods; diameter of cylinders, 33 in.; length 
of stroke, 24 in. ; trunk air-pump, 25}j-in. diameter, 24-in. stroke; two 
brass plunger feed pumps, and two bilge pumps, with a!l connections 
to boiler, including Kingston's valves, Donkey engine, wrought-iron pro- 
peller shaft, 55ft. long, and screw, 10 ft. diameter, 16ft pitch; also a pair 
of marine steam boilers adapted for a pair of 50-horse engines. 
To be viewed, and Catalogues had See preceding Advertisement. (6524) 


important Collieries, - South Wales. 


‘ 4 . r » > 

Mess s. Fuller and Horsey are in- 

Structed to SELL by AUCTION, at the Mart, London, on Tues- 
day, Muy 24 (unless an acceptable offer be previously made by Private 
Contract), THREE highly-important COLLIERIES, known as Cwm Neol, 
Tylecock, and Ystradowen. The Cwm Neol Colliery is situate in the Valley 
of Aberdare, Glamorganshire, and by means ef a short branch line joining 
the Taff Vale Railway, the coal is conveyed to the Bute Docks, Cardiff, for 
shipment. The coal is known as Curr’s Merthyr Coal, is smokeless, and is 
of first-rate quality for steam purposes. The present openings are equal to 
an output of 450 tons daily. The minerals extend under a surface of 
807a, 3r. 30p., and are held, subject to dead rents of £1,200 per annum, and 
galeage or royalty of 8d. per ton on large coal, and 4d per ton on small 
coal. The seams of coal are abvut 16 ft. in thickness. The Tylecuck 
Colliery is situate in the Rhondda Valley, immediately adjoining the 
Rhondda Branch of the Taff Vale Railway, by which line the coals are 
conveyed to the Cardiff Docks. The quality of the coal is quite equal to 
the Merthyr coal: the thickness of the seam is about 6 ft., and the area 
is 95la. 2r. 20p. There is one shaft sunk to the upper 4-ft. vein of coal, 
a depth of 154 yards from the surface, and the quantity to be raised is esti- 
mated at 80,000 tons per annum. The dead rent is £1 259 per annum, and 
the galeage varies from 3d. to 9d. per ton on the large and small coal, 
There is a farm attached to this colliery, which is in an excellent state of 
cultivation, and upon which a large outlay has been made in improvements 
by draining and otherwise. The Ystradowen Colliery is situate in Cwm 
Twrch Valley (a portion of the Swansea Valley), and about 15 miles from 
the port of Swansea, The coalis anthracite. Jt is known in the market as 
the Brass Vein, and is cousidered the best anthracite shipped at Swansea ; 
the thickness of the seams is 4 ft. 2 in., and it is won by a sloping drift 
into the mountain. The machinery is equal to an output of 100 tons per 
day. The minerals are held on lease, at a dead rent of £200 per annum, 
and a galeage or royalty of 4d. and 8d. per ton on large and small coal.— 
Further particulars may be had of Messrs. Freshfield and Newman, Bank- 
bui:dings, E.C, ; of Me-srs. Coleman, Turquand, Young, and Co., Token- 
house yard, E.C. ; of George Armstrong, Esq., Solicitor, Newcastle-upon- 
Tyne ; and of Messrs. Fuller and Horsey, Billiter-st., EC. (6502) 








To Engineers and Others. 


. 
N essrs. Fuller and Horsey are in- 
structed by the Proprietors, who are relinquishing the engineering 
business, to SELL by AUCTION on the Premises, Brown’s-court, near 
John-street, Edgeware-road, on Monday, May 30th, 1859, at 12, in Lots, 
ENGINEERS’ TVOLS of the first-class, new within eighteen months, and 
supplied by Whitworth, Smith, Beacock, and annett, and Mackenzie, 
including a powerful self-acting lathe, by Smith, Beacock, and Tannett, 
22 in. centres, bed 20 ft. long, with 8 in. turned boring bar, 9 ft. long; 
boring rings and wheel-cutting apparatus; a self-acting screw-cutting 
lathe, 1lin. centres, 14 f:. bed, by Mackenzie ; a self-ccting serew-cutting 
lathe, 8} in. centres, 1z ft. bed, by Whitworth, fitted by the maker with 
blocks, raising the heads to 12 in centres, and universal chuck, boring bar 
and rings ; a very superior se}f-acting planing machine, by Sharp, Roberts, 
and Co, will take in 6 ft. 6 in, by 2 ft. 8 in. ; a universal shaping machine, 
by Smith, Beacock and Tannctt, 10 in, cut and z ft Gin, traversing table ; 
self-acting horizontal boring machine by the same makers, the boring bar 
traversing 2 ft. 6 in.; universal chuck and tool holder ; a 10 in. centre self- 
acting lathe, with 12 ft. bed; self.acting screwing machine, by Whitworth, 
to screw from 4 in, to 2 in. including gas thread ; vertical drilling machine ; 
74 in. centre foot turning lathe ; 4 ft. grindstcne with iron trough ; a highly- 
finished 5-horse power table steam engine, Cornish boiler, made by the 
Lowmoor Company, 10 ft. long, 3 ft, diameter ; 200 ft. turned bright 2m. 
and 3 in. shafting, with riggers, leather bands: 2 new highly-tinished 
oscillating steam engines of 4-horse power ; a new 9-horse power super- 
heating boiler ; 2 new portable double deal sawing frames, to take in a plank 
13 in. wide; 4-ton warehouse crane, spare screwing tackle, quantity large 
bolt ends, screwed bolts and nuts, steel tools, chain and chain slings, & 
quantity of valuable patterns, including several sets of small engine 
patterns, riggers, spur, and other wheels, &c., and numerous other effects. 
To be viewed \the machinery in moticn) on Saturday previous and 
morning of sale, when catalogues may be had on the premises, and of 
Messrs. Fuller and Horsey, Billiter-street, London, E.C. (6527) 








1 . . 

Jor Sale, Steam Engines, Mechanical 

' TOOLS, &e., consi ting of one Seit-acting Slide Lathe, 12 in. head- 
stocks, 2! ft. bed, with a brake that will take in 4 ft. diameter. Three 7 In. 
single speed headstocks, on planed iron beds, 6 ft. long; one universal self- 
acting shaping machine, }0 in. stroke, and 6 ft. bed, 2 tables, &c.; one bolt- 
screwing and nut-tapping machine, with taps, dies,» atter taps up to l}in.; 
one second-hand jz-horse high-pressure vertical steam engine, equal to 
new; two donkey pumping engines, with 2} in. rams, and 4 in. stroke.— 
Apply to f. CRAVEN, lin Engineer and ioc! Maker, 33, Lower King- 
street, Manchester. (6911) 





an iron foundry 41 ft. by 40 ft., smiths’shop, offices for clerks and principais, 
store rooms, and an open yard with gateway entrance. Held for a term of 


about thirteen years at a ground rent. 

To be viewed till the sale by cards only, which with printed particulars 
may be had of Messrs A. and W. Bristow, Solicitors, Greenwich, and of 
Messrs, Fuller and Horsey, Billiter-street, London, E.C. (6525) 





Printed for the Proprietors, by BERNAR» | UxToN, at Taylor and Greening’s, 
Graystoke-place, Fetter-lane, and pu: shed by him at The Engineer 
office, 163, Strand, in the parish of Sr. Yary-le-Strand, in the county 
of Middiesex.—Friday, May 13, 1859. 


May 20, 1859. THE ENGIN EER. 
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ROOFING, INCLUDING TIMBER OR IRON FRAMEWORK, 
18 AS 
CHEAP AS SLATES OR GALVANIZED IRON, LIGHTER AND MORE DURABLE. 

Certificates, and Models of various descriptions, may be seen, and estimates obtained on application to ‘ : 
THE SURVEYOR OF THE VIEILLE MONTAGNE ZINC MINING COMPANY, 12, MANCHESTER BUILDINGS, W ESTMINSTER 
ROOFS CONSTRUCTED UNDER HIS SUPERINTENDENCE GUARANTEED TO REQUIRE NO REPAIRS FOR AT LEAST TEN YEARS. 

THE OLD METAL BEING RETAKEN AT HALF-PRICE, RENDERS IT ADVANTAGEOUS FOR ALL TEMPORARY BUILDINGS. 


Many roofs covered with the zinc thirty vears ago have never required repairs, = a. 
‘-IRON ROLLED WROUGHT-IRON FLITCHES 
FOR TRUSSING BETWEEN TIMBER. 

SPIKES, RIVETS, CUT NAILS, WROUGHT DITTO, SCREWS, 
BOLTS AND NUTS, BOND HOOPS, CHAINS, ETC. 


CONTRACTORS’ PLANT, RAILS, EARTH WAGONS, 
and IRON-WORK for WOOD WAGONS, &c. 








WROUGHT-IRON GIRDERS 


FOR BRIDGES AND BUILDINGS, 
MANUFACTURED AND GUARANTEED AS TO STRENGTH. &: ‘ 
CAST-IRON GIRDERS FOR BRIDGES. \\ MY 
Wrought-Iron Doors, Boiler, and General Smiths i i ' 
Work. ; 7 4 
BUILDERS’ CASTINGS OF EVERY DESCRIPTION. iis SY 


MATTHEW T. SHAW, 64, CANNON-STREET, E.C., LONDON.  (s«) 


SUCH ARRANGEMENTS ARE MADE FOR DESPATCH AND PUNCTUALITY, THAT ORDERS CAN BE EXECUTED IN A FEW DAYS. 


CARSON’S ORIGINAL ANTI-CORROSION PAINT, 


PATRONISED BY 
Hon. East India Company, a Canal Companies, 
Most of the Nobility and Gentry, The Principal Collieries, 
The Russian Government. New River Company, Mill Owners, 
H.R.H. The Prince Consort, The Dock Companies, Iron Masters, &. &c. 
THE ANTI-CORROSION PAINT is now used extensively for all kinds of OUT-DOOR WORK, 


Such as Iron, Wood, Stone, Brick, Compo, Cement, &c., and has been 
ractical test of seventy years, to surpass any other Paint. 
rt a eer of in Price, and Lasts Twice as Long as the best White Lead, and can be easily applied by any Labourer, being sent in various 
Colours, requiring simply to be mixed. No grinding is needed. : 
The Anti-Corrosion is a powder, and will keep any length of time. 




















The British Government, 
The French Government, 














COLORS. 
ite Stone.....+..- +eeeeee048, Der cwt COPPEP..o vccccccccecses oe Dark Red (or Brick Colour) 
Lent Do See ere —— Light and Dark Oak .. } 30s. per owt. Blac ch mmemtel| 28s. per cwt. 
Portland Do Light and Dark Lead .... Invisible Green ... +o0e428. 
eg ty yess a8 eM ei 32s. ” Light and Dark Chocolate } 285. P Bright and Deep Green --50s. oA 
Light and Dark Yellow Do. Bright Red ..... © see Blue (for Carts and Wagons)....50s. 5 


OIL, TURPENTINE, AND BRUSHES. 
A Copy of Testimonials (700), will be sent upon application to 
WALTER CARSON & SONS, 
(Successors to the Inventors), 9, GREAT WINCHESTER-STREET (near the ROYAL EXCHANGE), LONDON, E.C. 6588) 
__NO AGENTS THROUGHOUT THE UNITED KINGDOM. _ 


~FOWLERS PATENT STEAM PLOUGH. 
A Standard Set of Fowler’s Steam Ploughing Tackle, upon the most 


approved principle, can be SEEN in OPERATION on the 27th, 23th, and 30th iust., on the ESTATE of M, T, BASS, Esq., M.P., Napsbury, near 
St. Albans, Herts. 
THIS IMPLEMENT HAS GAINED THE FOLLOWING PRIZES: 


AT NORTHALLERTON (LORD BOLTON’S PRIZE), 1858 £25 
AT LONDONDERRY, 1858 .. . - ee ee £50 
AT STIRLING, 1858 _.. ee - ee - ee £50 


——>———> 








AT STIRLING, 1857 .. ee ee ee * ee £200 
AT CHESTER, 1858 __.. ee ee ee ee ee £500 
AT NORTHALLERTON, 1853 a ee e ee £50 





ILLUSTRATED CATALOGUES, WITH REDUCED PRICES OF PLOUGHS, WILL BE READY SHORTLY. 


FOR FURTHER PARTICULARS APPLY TO +» 
JOHN FOWLER, JUN., 28, CORNHILL, LONDON, E.C. (ow 
TO STEAMSHIP OWNERS, ENGINEERS, AND OTHERS. 
HOW’S PATENT STEAM ENGINE COUNTERS CAN BE READ AT SIGHT. 
‘These Counters Register the number of Revolutions made by an Engine 


or other Mechanism. They may be used for ascertaining the duty of Pumping Engines and Water-wheels; the revolutions on board a steam- 
vessel ; to calculate the slip of the propeller; and in a locomotive to test the slip of the wheels. 


How’s Patent SALINOMETER, FoR STEAM BoILERs usinc Sart WATER. 

By these, the density of the water in the Boiler is at all times accurately shown, and a saving of boiler and fuel is effected. They are adopted by 
the Admiralty, the Honourable Trinity Corporation, and others. Copies of Testimonials from Messrs, Penn, Messrs, Maudslay, and others, will be for- 
warded on application. 

How’s Enainz-Room TELEGRAPH, FOR COMMUNICATING BETWEEN CAPTAIN AND ENGINEER. 


Socrety or Arts Prize Mepat, 1855. 


This is a Mechanical Telegraph, and, by its peculiar construction, error or misundergtanding is rendered impossible. It is now extensively adopted, 


and gives great satisfaction. 
How’s Patent Fresh Water Apparatus FoR Sxrps’ Use. 


This Apparatus is designed for the Distillation of Fresh from Salt Water; and on long voyages, and where the supply of water is scanty, _will be 
found invaluable. Testimonials may be seen. 


Patest SteaM-PomP AND Fire-Encisz ror Surps’ Use. 
This Steam-Pump ome but a small space, works perfectly noiselessly, and throws an immense volume of water. An Illustrated Circular of 
Fresh Water Apparatus and Steam-Pump bined, free on applicati 


How’s Parent Macuine ror Currine Borts, Rops, Spmpizs, Wirz, &c. 
Simple in construction, inexpensive, occupies but little space, and will not easily get out of order, 
A PAMPHLET ILLUSTRATIVE OF THE ABOVE, SENT FREE BY POST ON APPLICATION TO 


A. P. HOW, ENGINEER, 
81, MARK-LANE, LONDON. 








== 





WEST AND HUBBELL’S 
PATENT “OAK HALL” WINDOW. 


(These elegant 


combined SLIDING and 
FOLDING SASHES are in- 
tended for First-class Dwell- 
ings, Summer Residences, 
Coast Houses, and Public 
Buildings, where ventilation is 
required, and Weather-proof 
Joints are necessary. Full- 
sized Windows may be seen, 
and particulars obtained, at 


J. HUTCHINGS, 





WLNDOW OPEN. 


WINDOW CLOSED. 


20a, CASTLE-STREET, HOLBORN (Sole Maker in England), or Parties 
(675 


‘ 


waited on with Models. 





6750) 


as and Water Companies, Sugar 


Refiners, Owners of Blast Furnaces, and other parties requiring 
SLUICE VALVES are particularly requested to direct their attention to 
those of DAVIS'S PATENT an engraving of which, 8 in., single and double 
faced, is given above. They are remarkable for great strength to resist 
pressure and for the small space they occupy. The motion is so enclosed 
that whatever passes through the valve cannot corrode it, which, with the 
simplicity of its principle (screw and lever combined) renders it almost iin- 
— for it to get out of order. The valve can be taken to pieces withopt 

veing removed from the pipe. It can be left partly open if required. Single 
faced above, 3 in., 108. per inch, Double faved 12s. per inch. Brass faced 
6d. per inch extra. 

Sole manufacturer, R THOMPSON, jun., Phanix Ironworks, Norwich. 


PUMPS 











J. TYLOR and SONS’ LIFT PUMPS on planks 
from 2in, upwards. 

J. TYLOR and SONS’ cheap IRON PUMPS, suit™ 
able for Shallow Wells Gardens, Kitchens, and 
Yards. 


Drawings and Estimates of Pump Work for Shallow 
and Deep Wells forwarded on application to 


J. TYLOR and SONS, 


WARWICK-LANE, NEWGATE-STREET, 
LONDON, E.C., 
MANUFACTURERS, 

Plumbers’ Brass Foundry of every description 
High-Pressure Cocks end” Closets, Fae 


Tinned-iron Baths, Garden and Fire. Engines, Lamps 
of every description, Copper Goods, &c. &c, 














EstiMaTes GIVEN FoR Hor WATER AND Batu APPaRratus, 


we. CATALOGUES SENT ON APPLICATION. (6778) 
SAMUEL WORSSAM AND CO.’S IMPROVED 
MOULDING MACHINE. 





Samuel Worssam and Co. beg to call 


the attention of the public to their NEW MACHINES for Dovetailing, 
Cask Making, and other important additions to Wood Cutting Machinery, 
comprising among others, the Moulding machine represented above (which 
euts all four sides at once, top and bottom moulding up to 11 in. in width, 
sash bars, &c.); Grist’s patent cooperage machines well adapted for all 
large brewery establishments ; Whine’s patent dovetailing machine recently 
ordered by the authorities for Deptford dockyard ; machines for railway car- 
riage building, timber frames, rack benches, roller and chain planing ma- 
chines, &c., of which a full description is given in the illustrated catalogues, 

Apply at the Works, 304, King’s-road, Chelsea, 8. W. (4973) 
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-) ohn Whitmee and Co., 18, Fen- 
church-buildings, Fenchurch-street, City, and 70, St. John-street, 

Clerkenwell, London, are Makers of the Improved Patent AMERICAN 

COLOUR MILL, of which there are two sizes, 


The price of the small 
one, adapted to Hand 
Power, is £3 10s,; the 
larger, for Hand, Steam, 
or Horse Power, £6. 

These Mills are much 
superior to any before 
offered to the Public, as 
much on account of their 
simple construction, mo- 
derate cost, and great 
durability, as for the 
rapidity, fineness, and 
ease with which they 
grind either Water or 
Oil Colours, 

J. WHITMEE and Co. 
ane - oy. to the 
trade with the greatest 
confidence, and orders for 




























EVERY DESCRIPTION OF ENGINEERS’ TOOLS, ENGINE ROOM STORES, &c, &c., SUPPLIED, (6362) 
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FIG, 49. 


Fig. 3 


isive Fire Engine. 





jnexp 


occupies little space. 





WORKS, WHITEFRIARS STREET, 
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National Flax Company| 
(Limited).—The EXPLANATORY PAMPHLET is NOW READY, | 
and will be delivered on application at the offices of the Company, 193, | 
Gresham House, Old Broad-street, E.C. | 

! 


T 2 ‘ - ‘ - 
Phe National Flax Company 
(Limited). Bs: 
Capital £200,000, in Shares of 1 each; 5s. to be paid on application. 
TRUSTEES. 
Henry Fenton Jadis, Esq., Comptroller of Corn Returns, Board of Trade. 
J. T. Croft, Esq., 15, Regent-street, 8.W. 
DIRECTORS. 
Presipent—Sir JOHN DORAT, Vice-Pres., R.S.L. 
John Beddoe, Esq., Lickhill, near Stourport, Worcestershire. 
J. T. Croft, Esq., 15, Regent-street, 8.W. 
Lieut.-Colonel C, E. Dering, 47, York-street, Portman-square, W. 
Frederick Hamilton, Esq., Gresham House, E.C. 
T. E. Marsland, Esq., 2, Pall-mall, 8.W. 

Wallace Pedder, Esq., Wadhurst, Sussex 7 
George Thornton, Esq., C.E., F.G.S., &¢., 25, Queen’s-road, N.W. 
Bankers—Messrs. Heywood, Kennards, end Co., 4, Lombard-street, E.C. | 
Soticrron— Mr. Vaughan Prance, 37, New Bridge-street, Blackfriars, E.C, | 
Enaineer--Mr. G. L. Fuller, C.E., 69, Lombard-street, E.C. 
Secnerary—Mr, John H. Powell. 

Offices—193, Gresham House, Old Broad-street, London, E.C, 

The imports of foreign flax fibre having declined to a most serious extent, 
and the cultivation of the plant decreased at home, a great necessity has | 
arisen for laying the foundation of a system whereby a sufticient supply of 
raw material may be secured to meet the requirements of a great staple in- 
dustry of the country—known as the Flax and Linen Trade. 

It has, therefore, been determined to form ‘* The National Fax Company 
(Limited),” whereby such a system may be initiated. 

By a reference to the detailed prospectus, it will be clearly seen that, 
with the out!ay proposed, a very large dividend may be calculated on | 
with perfect safety ; showing that this Company presents unusual features | 
of promise to parties seeking investment in substantial and well-considered | 








enterprises. 
Prospectuses, explanatory pamphlets, forms of application for shares, and 

all other information, may be obtained at the offices, or from any of the 

agents of the Company. (6762) 


ANDREW McLAREN and CO., 

174, UPPER THAMES.STREET. 
ENGINEERS AND IRONFOUNDERS 
CONTRACTORS FOR GAS AND WATER PIPES. 

HOT WATER AND STEAM PIPES FITTED 

COMPLETE TO ANY EXTENT. (645 


° : + . 

New Discovery in Washing! 
HOUSEHOLD LINEN.—No family should be without HANCOCK’S 
UNIVERSAL WASHING MACHINE, It effectually cleanses the creases 
of body linen, collars, wristbands, &c., without the possibility of injuring 
the linen or collars. Received 400 testimonials. Prices : 2 washes 
9 shirts in from 3 to 10 minutes, or 4 sheets in 5 minutes, £ 
washes 12 shirts in from 3 to 10 minutes, or 6 sheets in 5 minutes, 
No. 4 washes 18 shirts in from 3 to 10 minutes, or 12 sheets in 5 minutes, 
£12 12s. And all other articles in proportion.—J. L. HANCOCK, Sole 
Manutacturer and Patentee, 62, Pentonville-road, London. (6408) 


merican Hot Pressed Nuts, Suit- 
able for Engineers, Shipbuilders, Agricultural Implement Makers, 
Builders, Machinists, &c.—made by Patent Machinery, which produces an 
uniformity of size unattainable by any other process, besides being much 
stronger than ordinarily made Nuts, in consequence of the Iron not being 
strained in the process of Punching. An assorted Stock of Hexagon and 
Square Nuts suitable for }-inch up to 1}-inch Bolts, always on hand, which 
aremade to Whitworth’s Universal Standard size ; also an assorted stock 
of Nuts, bolt and quarter thick punched for Whitworth; Taps up to the 
size for 1-inch bolts, may be had from the Maker, FRANCIS PRESTON, 
Ancoats Bridge Works, Ardwick, Manchester.—Established, 1816. (5025) 


heodolites, Levels, Cireumferenter 
1e0aoites, Levels, Uircumferenters, 
MATHEMATICAL DRAWING INSTRUMENTS, SCALES, RULES, 
TAPES, T-SQUARES, &c. &c. JOHN ARCHBUTT, 20, Westminster 
Bridge-road, Lambeth, near Astley's Theatre. respectfully calls attention to | 
his stock of the above articles manufactured by superior workmen. Tho | 
prices will be found considerably lower than ever charged for articles of | 
similar quality, An illustrated price-list forwarded free on application. 
8Inch Dumpy Level pemeel oy 6 guineas; .)-Inch do., 8 guineas; 
14-Inch do., 10 guineas; with compass, 1 guinea each extra. Best 5-Inch 
Theodolites, divided on silver, 18 guineas. (3587) 










® : 
H arding’s Patent for Improvements 
in FREEING IRON STONE and other METALLIC ORES | om 
SHALE and other Extraneous Matter. 

In Harding’s Patent Process, artificial heat aud moisture are applied to 
the ore and its accompanying shale, in such a manner as effectually to cause 
& separation in a few hours, which would take from six to twelve months 
by the old method. 

The method of effecting this object has been for some time in operation 
at Messrs. Harding and Oo’s Iron Smelting Works, Beeston Manor, near | 


To those interested, an inspection of the apparatus at the works will at 
once show the very important advantages gained by the process. 

The advantages of this patented process may be thus briefly stated :— 

First—The saving of a very considerable amount of time between the win- 
ning of the ore and the smelting. 

Secondly —A very great saving in the cost of labour, &c., in preparing the 
ore for the furnace. | 

Further particulars will be given on application to Mr, John Harding, the | 
| atentee, Beeston Manor Iron and Coal Works, Leeds, (6003) 


required ; it is arranged for pumping liquors of all kinds, dense or otherwise, 


Fig. 50 shows a Pump mounted on substantial base plates, with driving gear and drum, 


driving strap from engine shaft. 
Ample references can be given to 


BREWERIES, DISTILLERIES, TANNERIES, PAPER, STARCH, SOAP, DYE, SUGAR; 
CHEMICAL AND WATERWORKS, PUBLIC INSTITUTIONS, RAILWAY 


| 108, Fleet-street, London, E.C, 


. FIG, 36. 





BENJAMIN FOWLER AND CO. 


BEG TO CALL ATTENTION TO 


HOLMAN’S PATENT DOUBLE-ACTION AND 
DOUBLE-BARREL PUMPS. 


36 shows a Patent Double-barrel Pump, suitable for manufactories where a portable force pump is 
and is a very efficient and 


iv. 49 shows a Patent Double-action Pump ready for connection to steam or other power, Its advantages 


} 
are as follow :—A (large and) coutinuous supply from one barrel, the ] ) st 
stroke. The means of connection to driving power are much simpler, and not half the cost of double and tre le 


cranks and gear. Access to the valves by removal of a single plate. 


STATIONS, GOVERNMENT WORKS, ETC. 


vumps delivering at both up and down 
Working parts few and simple, and it 


ready to connect a 


FIG. 50. 





























Patents.— Messrs. Hunt and Davies, 
PATENT SOLICITORS, obtain British and Foreign Patents, &c, 
A “ Handbook,” detailing particulars and costs, given gratis. Provi- 

sional Protection £8 8s., and other charges equally moderate. 

‘piepe s GLASGOW—28, St. Enoch-square. 
(6002) OFFICES { VoNDON—1, Serle vtreet, Lincoln’s-inn, W.C. 


atents at Home and Abroad.— 


d 
[ Printed inform ation for persons desirous to secure Inventions by 
Patent or Registration, sent free by post, on application to the Patent 
Ottice, 84, Fleet-street, London, E.C., conducted by Mr. M. HENRY, 
Member of the Society of Arts, &e, (6829) 


atid BWarai > 
British and Foreign Patent Office.— 
MR FRANCIS WISE, Consulting Engineer, and Patent Agent, 
Provisional Protection and Patents pro- 
cured, Designs Registered. A Circular of Information gratis. (8719) 


; ! . T3113 . oO 
nventions !'—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘Guide to Inventors” 
may be had free on application, or by post on forwarding two postage stamps, 





NOTICE TO INVENTORS. 


‘()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection for 
inventions under the new Patent Law for the United Kingdom or Foreign 
Countries ; and every information as to allpatents granted from 1617 to 
the present time, by applying personally or by letter to Messrs. PRINCE 
and Co., Patent Ottice, 4, Trafalvar-square, Charing-cross. (5017) 


\echanical Motion.—A. Plate, Illus- 





TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months,$ Guineas, Patent complete, £20 more. 
Mr. W. CLARK, Patent Agent, 53, Chancery-lane. (933) 


‘To Inventors, Manufacturers, &c. 


—MATTHEW SOUL, 3, LEADENHALL-STREET, London, E.C.— 
Descriptions of Machinery, <c., for Literary Purposes; Circulars and Cata- 
logues Written, Arranged, and Printed ; Mechanical Drawings and Engrav- 
ings in the best style ; Mechanical and other Works read for the Press; 
Letters Patent Obtained and Designs Registered ; New Inventions Intro- 
duced on Commission ; the Sale of Patent Rights Negotiated. (6665) 














| [portant to -Inventors.-—Inventors 


ASSISTED. Provisional protection for siz months, £8 8s. ; notice to 
proceed, £5 15s. ; sealing patent, £12 és., in all £26 9s., if the application 
be unopposed. Arrangements made for partially deferred patents on re- 
spectable and satisfactory references being given.—B. BROWN and CO., 
British and Foreign Patent-office, 52, King William-street, London Bridge, 
E C,—A pamphlet on the cost of patents, gratis. (6725) 


Water Gauges. 


Sir,—We find your German Gauge Tube superior to any other 





and strongly recommend it. We were compelled to abandon the use of | 


our water gauge until applying your glass tube. 
Witcox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
can arise in working. Guaranteed to stand a pressure of 500 1b. 
Extensively used on all the principal lines. 
N.B.—The only tubes for combustion tests. 
To be had only of E. MOORE, 55, Upper Marylebone-street, W. 
*.* Price Lists of Gauge Fittings, &c., on application. (4328) 
M4 ? y > +e 
\ ilners’ 212° Holdfast and Fire- 
+ RESISTING SAFES, non-conducting, vapourising, compensating, 
double, treble, quadruple chambered, with all the improvements under their 
quadruple patents of 1840-51-54-55, including their gunpowder-proof, drill- 
proof, hard steel plate covered unpickable solid locks and solid lock-cases and 
doors, without which no safe is secure, have been publicly tested in every 
large town, and have protected their contents in hundreds of cases of de- 
structive fires and attempted robberies, The strongest, best, and cheapest 
safeguards against robbery and fire. Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Glasgow, 





| Leeds, Bradford, Belfast, &c. Milners’ Phoenix (212°) Safe Works, Liver- 


pool, the most extensive and complete in the world, employing nearly 500 
men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, producing more safes than all the other safe-makers together, 
and just enlarged to accommodate 1,000 workmen, always open for 
inspection. Circulars free by post. Miluers’ London Depot, 474, Moorgate- 
street, City. (4945) 
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Pumping Machinery.—Gwynne and 

©O., Engineers, London, manufacture and supply the following 
MACHINERY, of the most approved construction and with all the latest 
improvements :— Portable and Fixed Steam-Engines and Boilers of every 
description ; waterwheels, windmills, horse and hand-power machines ; 
pumping machinery for the supply of towns, tities, and districts, and for 
the irrigation of coffee, cotton, indigo, sugar-cane, and rice estates, for 
pumping out coffer-dams, canals, dry docks, reservoirs, Kc. ey also 
manufacture and supply the = ing and other machinery for paper, pulp, 
and fulling mills, breweries, distilleries, tanneries, starch works, bleaching, 
dyeing, and calico printing works, chemical works, silk, cotton, and flax 
mills, and manufactories in general. All letters not paid will be refused. 
Illustrated price lists forwarded on receipt of six postage stamps.— 
GWYNNE and Co., Hydraulic and Mechanical Engineers, Essex-wharf, 


Strand, London. 
on.—The above can be obtained through British aoa 





For Exportati 
Shippers, and Colonial Agents, 


FLEET STEEET, LONDON, E.C. 


Water Gauges.— | 


la aaitiate ' 

| Soda Water Machines.—Before you 
| either purchase, order, or recommend the above, see illustrated and 
| descriptive pamphlet, which will be forwarded free, on application to 
| 8. BARNETT, Engineer, 23, Forston-street, Hoxton, London. A liberal 
| allowance to the trade. (6786) 


| ‘The Gutta-Percha and India-Rubber 


WAREHOUSE, 87, Helborn Hill, E.C. Gutta-Percha Tubing, Bands, 

India-Rubber Garden Hose, Branches, Syringes for use in the Conser- 

| vatory ; Hose for Cleansing Urinals; Speaking Pipes fixed for the trade ; 
| India-Rubber Gas Tube, Shect, Washers, Socket Rings. (6840) 


 DMacticS np CE a 
| I. lastic Steam Packing, warranted the 
best quality, at £6 per ewt., and at very reduced prices, Vulcanised 
India Rubber Valves, Washers, Rings, &c. Machine Banding, and Hose 
of the best American make. All the above articles kept in stock. Others 
made to order. 
| DODGE and GIANDONATI (late Dodge, Bacon, and Co.), 44, St. Paul’s 
| Churchyard, London, E.C. : (5014) 
TO ENGINEERS, MILLWKIGHTS, STEAM PACKET COMPANIES, &e. 
| ‘The Patent Mineralised and Vulea- 
NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 








Valves. Hose Pipes, Delivery and Suction 
Washers. Flexible Tubings. 
Sheets Diiving Belts or Mill Bands. 


Railway Buffers. Engine Packing. 
And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 
N.B.—Sole Manufacturers of Vaives of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in. diameter in any thickness. (621) 


TO ENGINEERS AND MANUFACTURERS. 
Vulcanised India-Rubber Bands for 


DRIVING MILLS and MACHINERY, of any length, width, or 

thickness, 

The Manafacture of these Bands is now much improved, and they will 
resist moist or dry heat. 

Price Lists en application; and every article in India-Rubber for 
Engineers and Machinists. 

JAMES LYNE HANCOCK, Vulcanised India-Rubber Works, 8, Goswell- 
road, London, E C. (6755) 

1T . ; . y > 

Agvicultur al Machinery.—E. R. and 

- F. TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing 
Corn. Seed, Malt, &c.; Portable Grinding Mills, Steam Engines, fixed and 
portable, from 2-HORSE POWER and upwards ; Thrashing Machines, Chaff 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, &c. &c., all of a 
superior description, and adapted for Home, Colonial, and Foreign use. 

Illustrated Price-lists sent free on application. (6636) 

y Far] = = “1 -7 

| (Cal ert’s Patent Process for Making 
| COKE and IRON FREE from SULPHUR. 
| For LICENSES to USE the above process, apply to ROBERT LONGDON, 
Jun., 63, King-street, Manchester.—For Application of the Patent to Gas 
| Works, apply to ROBERT LONGDON, as above. (4332) 


rn j _ Philline A L]-4 ~oty 
‘Thomas Phillips, 55, Skinner-street, 
Snow-hill, Patentee and Manufacturer of all kinds of APPARATUS, 
for COOKING, HEATING, sc., by GAS. Gas Bath and Conservatory, &e. 
Engineer and General Gas-fitter by appointment Halls, Churches, 
Mansions, Public Buildings, &c., heated on safe and economical principles. 
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| Hill and Smith, Brierley Hill Lron- 
works, near Dudley, MANUFACTUREKS of BEST SCRAP 
FAGOTTED SHAFTS for marine and other steam engines, crank shafts 
railway axles, ships’ knees, and hammered iron of every description. Ham 
mered shafts or bars up to 40ft. in length. 
All kinds of Railway Ironwork and Smiths’ Work of all descriptions. 
Ironfounders, Agricultural lmplement, and lron Fencing Manufac- 
turers. (6204) 


N rar . “ “AT 
EX ard Morton, Manufacturer of 
Steam Engine Indicators, and all kinds of finished brass-work for steam 
engines. Sole maker of John Westerby’s Patent Cylinder Lubricator, for 
lubricating engine cylinders, both high and low pressures. They are 
simple in construction and efficient in action, lubricating both valves ana 
cylinder, the tallow being forced through by higher pressure of steam 
from the steam pipe or boiler acting on the surface of the lubricator 
attached te the valve-box or cylinder.—Apply to E. MORTON, Chapel- 
hill, Huddersfield. (G4AG0) 

y 4 : TL: 
Green, Engineer, 1a, White 
®@ Horse-lane, Mile-end-roazd, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK. The machines may be seen in operation at 
several extensive cooperages in London, upon application as above. 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled Timbers for a Ship’s Frame. 

Machinery of all kinds for Sawing or Working in Wood. (6698) 


N essrs. R. and J. Coupe, Manufac- 
turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger description of Engines (30-horse power and up- 
wards) Mounted with their Improved a Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 














N.B.—R. and J. C. always endeavour to keep in stock a large assortment 
of these engines, varying from 6 to 50-H.P. 
Clayton Fo , Wigan. (3179) 
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(Shandler and Oliver 


have much 


ders for their PATENT STEAM WINDING ENGINE and PLOUGH, for Cultivating Land by Steam. wun 
Their Winding Tackle can be titted to Engines of any maker, and the Plough can be made to take any kind of cultivating apparatus 


CHANDLER AND OLIVER’ 


STEAM CULTIVATION. 


Fic.!. 


Ss 














pleasure in being able to state 


Engine at present on the Farmer’s Hands can be fitted with their Tackle ; it is light and simple, and any ordinary farm labourer can work them, 


i . sed ing without taking the Ploughing Tackle off, and not requiring more than three or four horses to take it from place to place. : — 
The Engine can be used for Threshing withou fe ghing and Drawing Chalk on of the Pit, or any necessary purposes, and can be used for Pumping Water or Liquid 


“ tkewiae ‘ Threshing, Chaff-Cutting, Grindin 
The Engines are likewise useful for Threshing, oy we mping, Sawing, or to any other possible purpose that Steam can be applied ; 


required ; they are also suitable for Contractors for Pile Driving, or Drawing of Ballast up inclined planes, or Pu 


several sent out, which have given great satisfaction. 


FOR FURTHER INFORMATION APPLY TO 


that they are now prepared to 


necessary for cultivating the soil, such as Scarifier Tines or Broad Shars, &c , and any 


Manure into the field in any direction 
and they beg to state that they have 


ROBERT CHANDLER, ENGINEER, Bow, near London ; 


LICENSES GRANTED TO ANY PARTIES REQUIRING THEM: APPLY TO ROBERT CHANDLER. 


OR TO MR. OLIVER, FARMER, HAT ‘i LD, HERTS. 





IMPROVED LIFTING JACKS, 
HALBY’S PATENT 
LIFTING JACK. 


IMPROVED RATCHET 
JACK, 


MANUFACTURED BY 
W. and J. GALLOWAY, 
Parent Rivet Works, 


MANCHESTER, 





*,* The attention of 
parties who employ 


LIFTING JACKS, 


is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use, 
(619) 





JOHN GLASGOW, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD-STREET, MANCHESTER, 
MANUFACTURER 

oF 
LIFTING JACKS, 
PARALLEL VICES, 
CHAIN CABLE, 

CHAIN RIGGING, SHACKLES, 
1lOOKS, THIMBLES, 
ANCHORS, 

AND 
ALL DESCRIPTIONS OF SHIP WORK. 

PATENT RIVET MACHINES. 
Slide and Centre 
Lathes, Drilling, Screwing, Shaping, 
Slotting, Punching, and 
Shearing Machines, Screw Bolts, 
Rivets, &c. &c. 





(4558) 








RANSOMES and SIMS, IPSWICH, 
AGRICULTURAL AND GENERAL ENGINEERS, AND 
IRONFOUNDERS. 
LONDON OFFICE, 31, ESSEX-STREET, STRAND, W.C. (6579 













PUMPS. 
WLER AND CO.,, 
STREET, FLEET STREET, LONDON. 


Messrs. Fowler and Co., 


as sole Manufacturers, beg to call attention 


FO 
WHITEFRIARS 


to HOLMAN’S PATENT DOUBLE 
PUMPS. They combine several important improve- 
ments, viz. :— peice 

A continuous supply is obtained from one barrel, 
as the Pump delivers at both up and down stroke, 
thus doubling the quantity raised by ordinary 
Pumps. 

The means of connexion to driving power are far 
simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 
first cost of the Pump itself is very considerably 
less, ere 
Speedy access is permitted to al] the valves simul- 
taneously, by the removal of a single plate. This 
simple arrangement saves much expense and loss ot 
time. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can be arranged to suit hot, cold, 
chemical, and every other liquor, They are made 
of all sizes, for supply upon the largest or smallest 
scale, 

Ample references can be given to Breweries, Tan- 
neries, Paper, Starch, Soap, Candle, Dye, and Che- 
mical Works, Public Institutions, Railway Stations, 
Government Works, &c. 

Experienced Workmen sent to any part of Town or Country to fix 
, Pumping Apparatus. 
Millwrights’ and General Engineers’ Work. 

Drying Apparatus. 

B. F. and Co. keep Portable Steam Engines and a large stock of Single 
and Double PUMPS from 3 inch to 12inch barrels, ON HIRE, for tem- | 
porary purposes, for hand or steam power. (4983) 


VALVES, TAPS, &c,, FOR THE HIGH PRESSURE | 
| AND ORDINARY CISTERN SUPPLY. 
Fie, 77. Fie. 81. 





Warming, Boiling and 






| 


j 


* 
Seen ee 


on | 
J. TYLOR and SONS’ PATENT HIGH PRESSURE BALL 
VALVE has been in use many years, and has been fixed | 
under the highest pressure with perfect success, and in many cases | 
where all other Ball Valves have been condewned. | 
J. TYLOR and SONS' HIGH PRESSURE STOP TAPS. These | 
Taps are warranted to stand under the highest pressure, and at the 
same time the action is so simple that they can be repaired by any | 
ordinary workman without being unfixed. | 


| mi. 
| Fig. 47. 


Fig. 81. 


TO BE SEEN IN OPERATION AT THE MANUFACTORY OF 


J. TYLOR AND SONS, 

WARWICK-LANE, NEWGATE-STREET, | 
LONDON, E.C.,, 
Manufacturers of Pumps and Well Engines (for Shallow or Deep Wells), | 
Plumbers’ Brass Foundry of every description, Patent High Pressure | 
Closets for fixingon the Mains, Copper and Tinned lron Baths, Garden 

and Fire Engines, Lamps of ev description, Copper Govds, &c. &c. 
ESTIMATES GIVEN FOR HOT WATER AND BATH APPARATUS. | 

CATAIQGUBS SENT ON APPLICATION. (6663) 











ACTION | 


Ne 


(6955) 


John Parkin (late Blake 
e and PARKIN), 
STEEL WORKS, HARVEST-LANE, SHEFFIELD. 
Manufacturer of Circular Saws, machine turned, 
Mill Saws, Endless Band or Ribbon Saws, of tough 
temper, without joints, Machive Plane, Grooving, 
Moulding, and Mortising [rons, Saw Files, Railway 
Springs, &c. 





Agent tor London— 
Mr. CHAS. BADGER, 1, Stangate, Westminster- 
road, (6039) 


Clayton, Shuttleworth, and Co., of 
LINCOLN, 


| 78, Lombard-street, LONDON, E.C., and 86, Dale-street, LIVERPOOL, 
Agricultural aud Genera) ENGINEERS, 


And Manufacturers of Portable and Fixed STEAM ENGINES. 


Combined Threshing Machines, 
which dress the corn ready for 
marketat one operation. Grind- 
ing Mills, Saw Benches, Pumps 
for Irrigation and Mining pur- 
poses, with all necessary gearing 


for being driven by steam power. 
Full particulars and estimates 
given on application to the 


above address. 

C., 8., and Co.’s PORTABLE 
STEAM ENGINES are 
for every purpose to which steam 
power can be applied. When 
intended for winding they are 
fitted with reversible link motion 
and winding gear. They are easy 
5 of removal, as may be seen by the 
engraving, and can be set to work 
immediately on arrival. 

C., 8., and Co, are now doing 
an extensive Foreign and Colo- 
nial business, and are prepared 
to send off engines and ma- 
chinery of the before-mentioned 
ee kinds in a few days from the 
also call attention to the important REDUC- 





date of order. 


They would 
TION IN PRICES made for the new year. 
For Exportation —The above can be obtained through British Merchants, 
6201 


Shippers, and Colonial Agents. (6201) 


SOAMES AND EVANS’ 
PATENT DOUBLE CONE BOILER. 


‘The advant- 
ages of this BOILER are 
DURABILITY and SAFETY, 
being made entirely without 
tubes, every part being cir- 
cular, having no surface ex- 
posed to the fire where there 
is & possibility of deposit accu- 
mulating, and having a great 
depth of water over the fire- 
box. ECONOMY of fuel ; the 
arrangement of the two cones 
gives a very large amount of 
effective heating surface. POR- 
TABILITY: requiring no fix- 
ing, and occupying but half 
the space of most boilers, 
standing on a tank, so that it 
may be put down in any place 
aud set to work immediately. 
The above drawing shows 
Soames and Evans’ pateat 
boiler, with engines attached, 
forming together a most com- 
pact aud economical arrange- 
meat of steam power. (6156) 


SOAMES AND EVANS, 
MORDEN |RONWORKS, EAST GREENWICH. 








THE ENGINEER. 





May 27, 1859. 








Soda Water Machines.—Before you 


either purchase, order, or recommend the above, see illustrated and 
descriptive pamphlet, which will be forwarded free, on application to 
8. BARNETT, Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowance to the trade. (6786) 


The Gutta-Percha a India-Rubber 


WAREHOUSE, 87, Holborn Hill, E.C. Gutta-Percha Tubing, Bands, 
India-Rubber Garden Hose, Branches, Syringes for use in the Conser- 
vatory; Hose for Cleansing Urinals; Speaking Pipes fixed for the trade ; 
India-Rubber Gas Tube, Sheet, Washers, Socket Rings. (6840) 


V ulcanised India-Rubber Washers, 
VALVES, HOSE-PIPES, and any other article in INDIA-RUBBER 
made to any desig .or Engineering and Scientific purposes. 
JAMES LYNE HANCOCK, (4893) 
Vulecanised India-Rubber Works, Goswell-rvad, London, E.C, 


. ‘ . 
K lastic Steam Packing, warranted the 
hest quality, at £6 per cwt., and at very reduced prices, Vulcanised 
India Rubber Valves, Washers, Rings, &. Machine Banding, and Hose 
of the best American make, All the above articles kept in stock, Others 
made to order. 
DODGE and GIANDONATI (late Dodge, Bacon, and Co,), 44, St. Paul's 
Churchyard, London, E.C. (5014) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


"he Patent Mineralised and Vulca- 
NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 


Valves. Hose Pipes, Delivery and Suction 


Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands. 


Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mincralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter in any thickness. (621) 


, i ‘ 
[ndia - Rubber Valves for Steam 
ENGINES, PUMP PACKING, &c.—Explanatory Drawings and 

Inforziation as to the best modes of fitting and arranging the above, and 
all other M: chanical Applications of VULCANISED INDIA-RUBBER, are 
furnished post free by 

CHARLES MACINTOSH and Co., Patentees, Cambridge-street, Man- 
chester, and 3, Cannon-street West, London. 

MANUFACTORY and DEPOT, Cambridge-street, Manchester. 

GENERAL WAREHOUSE. 3, Cannon-street West, London, E.C.—C. M. 
and Co.’s only Establishments. (3620) 


. . ) 
A ericultural Machinery.—K. R. and 
F. TURNER, Ipswich, Manufacture PRIZE MILLS for Crushing 
Corn Seed, Malt, &c.: Portable Grinding Wills, Steam Engines, fixed and 
portable, from 2-HORSE POWER and upwards ; Thrashing Machines, Chaff 
Cutters, Oil Cake Breakers, Horse Gears, Saw Tables, &c. &e., all of a 
superior description, and adapted for Home, Colonial, and Foreign use. 
Illustrated Price-lists sent free on application. (6686) 


+’q PDP Ip ‘ 1)" 7 . 
alvert’s Patent Process for Making 
COKE and IRON FREE from SULPHUR. 
For LICENSES to USE the above process, apply to ROBERT LONGDON, 
Jun., 63, King-street, Manchester.—For Application of the Patent to Gas 
Works, apply to ROBERT LONGDON, as above. (4332) 


aq Dhilline 4A ‘1-7 _otrp 
' i ‘homas Phillips, 55, Skinner-street, 
Snow-hill, Patentee and Manufacturer of all kinds of APPARATUS, 
for COOKING, HEATING, &c., by GAS. Gas Bathand Conservatory, Xc. 
Engineer and General Gas-fitter by appointment. Halls, Churches, 
Mansions, Public Buildings, &c., heated on safe and economical principles. 


. ~ . aa . : 
T ill and Smith, Brierley Hill [ron- 
works, near Dudley MANUFACTUREKS of BEST SCRAP 

FAGOTTED SHAFTS for marine and other steam engines, crank shafts 
railway axles, ships’ knees, and hammered iron of every description. Ham 
mered shafts or bars up to 49ft. in length. 

All kinds of Railway Ironwork and Smiths’ Work of all descriptions, 

Ironfounders, Agricultural Implement, and Iron Fencing Man»fac- 
turers. (6204) 


~ aa ‘ . ° 
Green, Engineer, 14, White 
@ Horse-lane, Mile-end-road, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK, The machines may be seen in operation at 
several extensive cooperages in London, apon application as above. 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled ‘Timbers for a Ship's Frame. 

Machinery of all kinds for Sawing or Working in Wood. 


(6698) 


Messrs. R. and J. Coupe, Manufac- 


turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger description of Engines (30-horse power and up- 
wards) Mounted with their Improved Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 
N.B.—R. and J. C. always endeavour to keep in stock a large assortment 
of these engines, varying from 6 to 50-H.P. 


Clayton Foundry, Wigan. (3179) 
IMPORTANT£TO EVERY MAN WITO KEEPS 





al a 7 » land YT , 
’ i ‘horley’s Food for Cattle, 77, New- 
GATE-STREET, LONDON. Price 50s. per Cask, containing 448 
Carriage paid to any Station. A Pamphlet, post free,on applica- 
6555) 


Feeds. 
tion. 


IMPROVED PATENT WATER BALLAST BAGS, STOWAGE 
BAGS, AND PUMPS, WITH PATENT INDIARUBBER SPEAR 
BOX, AND PRESERVED TARPAULINGS AND HOSES. 

? mo “a Soy bd , . 
‘These Bags are Tight in all weathers, 
Light, Durable, Safe from Vermin, stand allclimates, und easily stowed 
away when notin use. STOWAGE BAGS to carry drinking water, or 
other suitable cargo, at additional cost. The PATENT PUMP necessary 
for sailing ships, with this ballast, pumping to water level instead of to 
deck, saves in light, about two-thirds, and in laden, ships one-third the 
working power; being applicable to all pumping purposes as well, having 
been generally approved, are recommended for all ships, May be had se) a- 
rately. The PATENT SPEAR BOX, a mere elastic India-Rubber Ring 
instead of Leather Bucket, can always be easily made to fit the chamber, 
preventing reboring and priming; can be had separately. 
PRICE OF BALLAST BAGS 45s. per ton of the water they will hold. 
PUMPS, 6 inch calibre of chamber, with lead communicating pipe run- 
ning up bilge to below light water line in sea, from £14 10s. to £15 10s. ; 
8% inch calibre of chamber, double the power of 6 inch, from £19 10s. 
to £21. These two sizes are the ones recommended, and even the larger 
may be worked by any common crew. 
PATENT INDIA-RUBBER SPEAR BOX, same price as common leather 
one, is applicable to any pump, however old or worn. 
‘or ref and expl Y pamphlets apply to Mr. DONALDSON, 
Ballast Bag Works, Byker, Newcastle. (4756) 





| Barlow, P. W. 








Patents Messrs. Davies and Hunt, 


PATENT SOLICITORS, obtain British aud Foreign Patents, & 
A “ Handbook,” detailing particulars and costs, given Gratis. Provi- 
sional Protection, £8 8s., and other charges equally moderate. 
OFFICES j LONDON, 1, Serle-street, Lincoln’s-inn, W.C. 
(6601) GLASGOW, 28, St. Enoch-square. 


Patents—Messrs, Hunter and Co., 
PATENT AGENTS and CONSULTING ENGINEERS, 131, Fleet- 
street, London, E.C , obtain British and Foreign Patents, &c. Provisional 
Protection for six months, £7 7s. Complete Patent £18 more. Circular 
free by post. (6959) 


Patents at Home and Abroad.— 


Printed information for persons desirous to secure Inventions by 
Patent or Registration, sent free by post, on application to the Patent 











Office, $4, Fleet-street, London, E.C., conducted by Mr. M. HENRY, 
Member of the Society of Arts, &ec. (6829) 


British and Foreign Patent Office — 


MR. FRANCIS WISE, Consulting Engineer. and Patent Agent, 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered, A Circular of Information gratis. (3719) 


. 7 . Ts: 
nventions !—Mr. William Brookes, 
Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors’ 
may be had free on application, or by post on forwarding two postage stamps. 











NOTICE TO INVENTORS, 


()ftice for Patents of Invention, 4, 


Trafalgar-square, Charing-cross.—The ‘Circular of Information” 
may be had, gratis, as to the reduced expense and facility of protection for 
imventions under the new Patent Law for the United Kingdom or Foreign 
Countries ; and every information as to all patents granted from 1617 to 
the present time, by applying personally or by letter to Messrs. PRINCE 
and Co., Patent Oifice, 4, Trafalgar-square, Charing-cross. (5017) 


M echanical Motion—A Plate, Illus- 


iV 

\ TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be had free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Menths,8 Guineas, Patent complete, £20 more. 
Mr. W. CLARK, Vatent Agent, 53, Chancery-lane. 


(933) 


Te Inventors, Manufacturers, &c. 


—MATTHEW SOUL, 3, LEADENHALL-STREET, London, E.C.— 
Descriptions of Machinery, &c., for Literary Purposes; Circulars and Cata- 
logues Written, Arranged, and Printed ; Mechanical Drawings and Engrav- 
ings in the best style ; Mechanical and other Works read for the Press; 
Letters Patent Obtained and Designs Registered ; New Inventions Intro- 
duced on Commission ; the Sale of Patent Rights Negotiated. (6665) 











[mportant to Inventors.-—Inventors 
ASSISTED. Provisional protection for six months, £8 8s. ; notice to 
proceed, £5 15s. ; sealing patent £12 6s., in all £26 9s., if the application 
be unopposed. Arrangements made for partially deferred patents on re- 
svectable and satisfactory references being given.—B. BROWN and CO., 
Sritish and Foreign Patent-office, 52, King William-street, London Bridge, 
E.C.—A pamphlet on the cost of patents, gratis. (6725) 


’ =] ,. . 
Ransome s Patented Process for Pre- 
SERVING STONE. By this process the softest and most friable 
stones are rendered impervious and impe'ishable decay at once arrested and 
prevented, For prospectuses apply to Mr. FREDK, RANSOME, Cannon- 
row, Westminster, or Stoneworks, Ipswich. (6221) 


° , . 
Pierce s Celebrated Fresh-Air 
WARMING and VENTILATING FIRE-LUMP GRATES, for the 
production of healthful warmth and self-acting ventilation, suitable for 
Schools, Infirmaries, Hospitals, Public Buildi gs, and Private Offices. are 
now adapted by the inventor to meet the requirements of every description 
of room where the cheerful open fire and healthful ventilation are neces- 

sary, at the smallest possible cost. Prices, from 30s. 

Prospectuses and Testimonials forwaided upon application to the in- 

ventor and sole manufacturer, PIERCE, 5, Jermyn-street, Regent-street 


(6631) 
Wines from South Africa— 
DENMAN, Introducer of the SOUTH AFRICAN PORT, 


SHERRY, &c., 20s. per dozen, bottles included. The well-established and 
da ly increasing reputation of these Wines (which greatly improve in 
bottle), renders any comment respecting them unnecessary. A_ pint 
sample of each for 24 stamps. Wine in Cask forwarded free to any Railway 
Station in England. Excelsior Brandy, Pale or Brown, 1 s. per gallon, 
or 30s, per dozen. Terms, cash. Country orders must contain a remit- 
tance. Cro-s Cheques, Bank of London. Price lists forwarded on applica- 
tion.—~JAMES L, DENMAN, 65, Fenchurch-street, Corner of Railway 
Place, London, (6490) 


- T Y 

The Permanent Way Company 

GRANT LICENCES for the USE of important PATENTED INVEN- 
TIONS (now adopted on numerous railways at home and abroad, to the 
extent of upwards of 10,000 miles) by the following Patentees :— 
Adams, W. B. Bridgewater, H. Moate, C. R. 
Ashcroft, P. bruff, P. S. Pole, William 
Doull, A. Prince, Paul 
Macdonnell, J. J. Richardson, R. 
Macneill, Sir John Samuel, James 
Mansell, R. C, Wild, C. H. 
May, Charles Woodhouse, W. H. 


Barlow, W. H. 
Barningham, W. 
Bergue, C. de 
Billups, J. F. 
Boucherie, P. H. 
Every in‘ormation as to description, cost, &c., of the various plans, may 
be obtained on application to the Secretary, (6881 
26, Great George-street, Westminster. WILLIAM HOWDEN. 


. i > - » . 
\pilner s 212° Holdfast and Fire- 
+ RESISTING SAFES. non-conducting, vapourising, compensating, 
double, treble, quadruple chambered, with all the improvements under their 
qaadraple patents of 1840-51-54-55, including their gunpowder-prvof, drill- 
proof, hard steel plate covered unpickable solid locks and solid lock-cases and 
doors, without which no safe is secure, have been publicly tested in every 
large town, and have protected their contents in hundreds of cases of de- 
structive tires and attempted robberies, The strongest, best, and cheapest 
safeguards against robbery and fire. Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c. Milners’ Phanix (212°) Safe Works, Liver- 
pool, the most extensive and complete in the world, employing nearly 500 
men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, producing more safes than all the other safe-makers together, 
and just enlarged to accommodate 1,000 workmen, always open for 
inspection. Circulars free by post. Miluers’ Londun Depot, 474, Moorgate- 
street, City (4945) 





Pumping Machinery—Gwynne and 





| ent’s Painting Brushes are of the 


very best quality, and may be obtained at all the first honses in the 
trade, and of the Manufacturers, G. B. KENT and Cv., 11, Great Marl- 
borough-street, London, W.— Established 1777.—N.B. Kent's Painting 


Brushes are all stamped G. B. KENT and CO. Price-lists forwarded by post. 
W Collier and Co. respectfully beg 
®@ to call the attention of ENGINEERS, MACHINISTS, and 
others, to their HOT-PRESSED Nuts made by Patent Machinery, by 
which there is a uniformity of size unattainable by any other means, and 
are much :tronger than ordinary made nuts in consequence o' the iron not 
neing strained in process of punching, all the sides being perfectly parallel 
to one another, and the hole punched perfectly central whilst the Nut is 
under pressure in the Die Box, the Nut being made at a single stroke at 
the rate of 60 per minute, and may be varied to any required thickness, 
2, GREENGATE, SALFORD. (4329) 


- PATENT HOT PRESSED NUTS. 





ANDREW McLAREN and CO., 
174, UPPER THAMES STREET. 
ENGINEERS AND IRONFOUNDERS 
CONTRACTORS FOR GAS AND WATER PIPES. 
HOT WATER AND STEAM PIPES FITTED 
COMPLETE TO ANY EXTENT. 





(6454 


+ . , e y ° 
New Discovery in Washing 
HOUSEHOLD LINEN.—No family should be without HANCOCK’S 
UNIVERSAL WASHING MACHINE. It effectually cleanses the creases 
of bedy linen, collars, wristbands, &c., without the possibility of injuring 
the linen or collars. Received 500 testimonials. Prices :— No 2 washes 
9 shirts in from 3 to 10 minutes. or 4 sheets in 5 minutes, £5 5s.; No. 3 
washes 12 shirts in from 3 to 10 minutes, or 6 sheets in 5 minutes, £7 11s. ; 
No. 4 washes 18 shirts in from 3 to 10 minutes, or 12 sheets in 5 minutes, 
£12 12s. And all other articles in proportion.—J. L. HANCOCK, Sole 
Manufacturer and Patentee, 62, Pentonville-road, London. (6498) 














7 “Noa . - 
([heodolites, Levels, Circumferenters, 
MATHEMATICAL DRAWING INSTRUMENTS, SCALES, RULES, 
TAPES. T-SQUARES, &c. &c. JOHN ARCHBUTT, 20, Westminster 
Bridge-road, Lambeth, near Astley’s Theatre respectfully calls attention to 
his stock of the above articles manufactured by superior workmen. The 
prices will be found considerably lower than ever charged for articles of 

similar quality, An illustrated price-list forwardel free on application. 

8Inch Dumpy Level complete, 6 guineas; .)-Inch do., 8 guineas; 
14-Inch do., 10 guineas: with compass, 1 guinea each extra. Best 5-Inch 

Theodolites, divided on silver, 13 guineas. (3587) 


*1W1° ° ~ 

\ r. William Naish, of Newport, 
a Monmouthshire, Inspector of Rails, begs most respectfully to ac- 
quaint Merchants, Brokers, Engineers, and others connected with the 
British Iron Trade, that he still continues to Execute Orders of Inspection 
thronghout the various districts of South Wales and adjacent Ironworks; and 
confidently refers to the satisfaction which his supervision has given during 
the last thirteen years to exporters of rails to the United States and the 
Canadas, as well as to Continental Europe, as a proof of the fidelity, care- 
fulness, and promptitude of his inspections. N.B.—Chairs, Spikes, and 
every other article connected for railway purposes. (6536) 


/ . "on a il 
Patent Machines for Working in 
WOOD.—These celebrated Machines have been awarded a number of 
Prize Medals by many Scientific Institutions, and also by the Great Exhibi- 
tion in Londen, and are now extensively used by the Indian, American, and 
all the principal Governments in Europe; also by eminent Contractors, 
Builders, Shipwrights, Machine Makers, and other Workers in Wood. Their 
operations are im every respect perfect, either in hard or soft wood, for 
PLANING, SQUARING UP, MOULDING, TENONING, MORTISING, 
GROOVING, REBATING, SAWING, and BORING, which they perform 

in a very rapid and superior manner, at a greatly reduced cost. 

Sold only by WILLIAM FURNESS, Patentee, 26, Lawton-street, Liver- 
pool, from whom full particulars may be obtained, and where all the 

machines can be seen atwork. (632) 





. : 
Hardin e's Patent for Improvements 
in FREEING IRON STONE and other METALLIC ORES om 
SHALE and other Extraneous Matter. 

In Harding's Patent Process, artificial heat and moisture are applied to 
the ore and its accompanying shale, in such a manner as effectua!ly to cause 
a separation in a few hours, which would take from six to twelve months 
by the old method. 

The method of effecting this object has been for some time in operation 
at ae Harding and Co’s Iron Smelting Works, Beeston Manor, near 
Leeds. 

To those interested, an inspection of the apparatus at the works will at 
once show the very important advantages gained by the process. 

The advantages of this patented process may be thus briefly stated :— 

First—The saving « f a very considerable amount of time between the win- 
ning of the ore and the smelting. 

Secondly ~A very great saving in the cost of labour, &c , in preparing the 
ore for the furnace. 

Further particulars will be given on application to Mr. John Harding, the 
patentee, Beeston Manor Iron and Coal Works, Leeds. (6003) 








SAWING AND PLANING MACHINERY. 
PATENT SAFETY DERRICK, AND OTHER CRANES 
STEAM ENGINES AND GEARING. 


N essrs Forrest and Barr, Engineers 

AND MILLWRIGHTS, Port Dundas, Glasgow, beg respectfullyto 
call the attention of Saw Mill Owners, House and Ship Builders, Con- 
tractors, and others, to the various Improved Machines which they are 
making. 

Vertical Saw Frames for Cutting Balk Timber and Deals; Circular Saw 
Tables, with or without feed motions; Wood, Planing, and Tongueing 
Machines; also Moulding, Morticing, and Tenoning Machines, Xe. 

They would also specially request the attention of Builders and others te 
their Improved Patent Safety Derrick Cranes, for working either by hand 
or steam power, numbers of which are now in use, and which for security, 
simplicity, and efficiency, are considered by all that have used them as un- 
equalled. 

They likewise make every description of Forge, Foundry, and Erecting 
Cranes. as also all other kinds of Hoisting Machinery for Warehouses, 
Ships, or Building purposes, including Portable Steam Winches with Boilers 
or Ships’ Decks, or placed entire on carriage for ashore. 

All kinds of High Pressure Condensing and Compound Steam Engines, 
several of which they have generally on hand ready. 

These being the leading articles which they are constantly manufacturing, 
and to the improvement of which their attention has been specially 
directed, those requiring such Machines will find the above uusurpassed, 
whether as regards principle, material, or workmanship. (6130) 


y r \ . . "Te 
Patent Wedge and Grooved Surface 
Frictional Gearing.—rhe Patent Frictional Gearing Company, Pro- 
prictors of Robertson's Wedge Surface Frictional Gearing Patents, 
GRANT LICENSES to users of Machinery for the unlimited USE of the 
SYSTEM in their WORKS on very moderate terms, enabling them to make 


| or order from any mechanician the machinery they require. 


CO., Engineers, London, manufacture and supply the following , 


MACHINERY, of the most approved construction and with all the latest 
improvements :— Porta'le and Fixed Steam-Engines and Boilers of every 
description ; waterwheels, windmills, horse and hand-power machines ; 
pumping machinery for the supply of towns, cities, and districts, and for 
the irrigation of coffee, cotton, indigo, sugar-cane, and rice estates, for 
pumping out coffer-dams, canals, dry docks, reservoirs, &c. They also 
manufacture and supply the pumping and other machinery for paper, pulp. 
and fulling mills, breweries, d i 
dyeing, and calico printing works, chemical works, silk, cotton, and flax 
mills, and manufactories in general. All letters not paid wil be refused. 
Illustrated price lists forwarded on receipt of six postage stamps.— 
GWYNNE and Co., Hydraulic and Mechanical Engineers, Essex-wharf, 
Strand, London. 

For Exportation.—The above can be obtainedthrongh British Merehants, 
Shippers, and Colonial Agents. (6341) 


istilleries, tanneries, starch works. bleaching, | 


| tion of work required. ffice, 20, Buchanan-street, Glasgow. 


The Company possess five Patents relating to tiis Frictional System, 
including (in addition to Spur, Bevel, aud Mitre Wheels) a system ot Dise- 
clutches, and Clutch Movements, Wheel-clutching, Reversing, Diff-rential, 
Speed-ring, Varying-spe: d, and Brake Movements ; and of Shafting, Pillow- 
blocks, Shafting-hangers, &e. 

Frictiona! Wheels thus formed are applicable to the heaviest as well as 
the lightest kind of work, and, in addition to their being extensively in use 
for ordinary gearing purposes, have been in use for a consideratie time, 
applied to Mills for Rolling Iron, the Screw Propeller. Incline Winding 
Engines, Saw Mills, Pumping Engines, Flax Scutchers, Fan Blo gers, Calico 
Printing Machinery, Steam-winches, Cranes, Hoists, Xc. 

This system gives great facilities for simplifsing Machines, and for me- 
chanical combination, has the advantage of being noiseless and cleanly, 
there being no oi] or grease used on the wheels, 

Wheel Catalogues and Circulars, giving particulars, sent free by Post; 
also a List of Manufacturing Agents, and information regarding those who, 
from locality or experience, are best able to execute orders for the on" 
(L296, 
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POLONCEAU AND LIMMER ASPHALTE; 


ESTABLISHED 1838. 





For covering Flat Roofs, Paving and Flooring of every description, espe- 
cially in places subject to damp and vermin. 

This Asphalte is now extensively used for paving Stables (as shown 
above), the absence of joints preventing the generation of ammonia. 

For Estimates and Prices, &c., apply to JOHN PILKINGTON, 15, Fish- 
street-hill, London, E.C. 

Country Builders supplied with Asphalte in bulk for covering Footings, 
Barn Floors, &c., with instructions to lay it down. (6639) 





RANSOMES and SIMS, IPSWICH, 
AGRICULTURAL AND GENERAL E NGINE ERS, AND 
IRONFOUNDERS. 
LONDON OFFICE, 31, ESSEX-STREE ef, STRAND, W.C. 


LUND'S: 
LONDON LEVER 


FOR 


DRAWING CORKS 
the Simplest and most 


8 

ett efficacious Instrument ever offered to the public for 
removing corks from bottles without disturbing toeir 
contents. The use of this lever prevents the possibility 
of injury to the hands by the accidental breaking of the 
neck of the bottle. Price 3s. 6¢ upwards, 

# Sold by the Patentee at 56 and / orphill, and 23 and 
24, Flcet-street, London ; and may be had at all Cutlers | 
and [Ironmongers in the United Kin; dom. - ) 


(6579 



























BY THE INVENTOR. | 
HALEY’S LIFTING JACKS, 
JOSEPH HALEY, 


ALBION-STREET, GAYTHORN, | 
MANCHUESTER. 





JOPLING’S 
PATENT WATER METER. 


MANUFACTURED SOLELY BY 
THOMAS LAMBERT AND SON, 


ENGINEERS AND FOUNDERS, 
PATENTEES OF THE HIGH PRESSURE AND SELF-REGULATING WATER VALVES, 


SHORT-STREET, NEW. -CUT, LAMBETH, 8. 
(See Illustrations in Tae Enotvger, May 6th.) 


Squares. —W. F. Stanley’s 


IMPROVED (late STANLEY & ROBINSON’S). 
Recommended in “ The Engineer,” “‘ Builder,” and ‘ Prac- 
tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 31-in., 
3s. 6d. and 5s. 6d, ; 28-in., 28, 6d. and 4s. 

Isogon Squares for taking and reversing angles. 
Improved Engineers’ scales, 12-in box, 2s. 9d.; ivory, 8s. 
Improved Engineers’ Drawing Boards 
Improved Engineers’ Drawing Instruments. 
MANUFACTORY, , Fy TURNSTILE, HOLBORN, 

! (6339) 


(6983) 








~ LAMBERT’S DOUBLE-BARREL PUMP, 


IN IRON FRAME, WITH CRANK. AND FLY-WHEEL COMPLETE 
OTHER DESCRIPTIONS OF 
PUMPS 
FOR 
DEEP WELLS, 

ARE MANUFACTURED BY 
THOMAS LAMBERT 
AND 


SON, 
FOUNDERS & ENGINEERS, 
PATENTEES OF THE 









ee aU 


* 





HIGH PRESSURE WATER 
AND 
STEAM VALVES, 
SHORT - STREET, 
a, 
NEW - CUT, LAMBETH 
(6982) 

















PUMPS 
FOR SHALLOW OR DEEP WELLS. 





TRAVERSING JACKS, TRIPOD JACKS, 
SHIP JACKS, & BOTTLE JACKS. | 





SiipE 
SHAPING, 
ING, WHEEL 
MaAcurnes. 


Borinc, DRitLinG, ScrEw- | 


anp Centre Larues, PLANING, | 
! 

Cvrrine, | 
} 


AND OTHER 


rr. ' 
\TENT CROSS BORING AND SHAPING | 
MACHINES. 
PAPER CUTTING MACHINES. 
RIVET MAKING MACHINES. 
(1410) 


I 








Gluice Cocks.—The best and cheapest 


are BROWN and MAY'S patent ; 
without being removed from the pipe. 
brass faced for water, 6d. per inch extra. 
Address B ROW N and MAY North Wilts For “a Devizes. 
Wholesale Agents—S. and E, Kansome and Co., 31, Essex-street, Strand, 
L, ndon, W.C. (where “— cimen may be seen), - 77) 


they can be taken entirely to pieces 


Price, above 3 inches, 10s. per inch ; 








EVERY DESCRIPTION OF GAS FITTINGS FOR 
CHURCHES, PUBLIC BUILDINGS, &c. 











J. TYLOR and SONS’ LIFT PUMPS on planks 
from 2 in, upwards, 

J. TYLOR and SONS’ cheap IRON PUMPS, suit 
able for Shallow Wells Gardens, Kitchens, and 
Yards. 

~ Drawings and Estimates of Pump Work for Shallow 

and Deep Wells forwarded on application to 


J. TYLOR and SONS, 
WARWICK-LANE, NEWGATE STREET, 
LONDON, E.C., 
MANUFACTURERS. 

Plumbers’ Brass Foundry of every description, 
High-Pressure Cotks and Closets, Copper 


Tinned-iron Baths, Garden and Fire Engines, Lamps 
of every description, Copper Goods, &c. & 
















} 
i iy . Me 


enh GiveN ror Hor Watsr AND Batu Arraratus. 
CATALOGUES SENT ON_ APPLICATION. (6778) 


PUMPS. 
FOWLER AND CO, 
WHITEFRIARS STREET, FLEET STREET, LONDON. 


\ essrs. Fowler and Co., 


as sole Manufactarers, beg to call attention 
to HOLMAN’S PATENT DOUBLE ACTION 
PUMPS. They combine several important improve- 
ments, viz. :— 

A continuous supply is@btained from one barrel, 
as the Pump delivers at both up and down stroke, 
—_ doubling the quantity raised by ordinary 
-um ps. 

The means of connexion to-driving power are far 
simpler, and much less costly,than where double and 
three throw cranks and gea® have to be employed ; 
the wear and tear is m @conomised, while the 
first cost of the Pump itselfis very considerably 
less 

Speedy access is permitted to a: the valves simul- 
taneously, by the removal of a single plate. This 
simple arrangement saves much expense and loss of 
time. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can be to suit hot, cold, 
chemical, and every other r. They are made 
of - sizes, for supply upon largest or smallest 
scale, 

Ample references can be given to Breweries, Tan- 
neries, Paper, Starch, Candie, Dye, and Che- 
mical Works, Public tnstieetions, Railway Stations, 
Government Works, &. 

Experienced amas sent to any part of Towa or Country to fix 
Pumping Appara 

Millwrights’ a "General Engineers’ Work. Warming, Boiling and 














RAWINGS AND ESTIMATES SUBMITTED. 
ARCHITECTS’ DESIGNS ACCURATELY E XECUTED. 


6981) 


Drying Apparatus. 

B. F. and Co. keep Portable Steam Engines and aJarge stock of Single 
and Double PUMPS from 3 inch to 12inch barrels, ON HIRE, for tem- 
porary purposes, for hand or steam power. (4983) 


and | 


IMPORTANT TO EVERY MAN WHO KEEPS 





horley’ s Food for Cattle, 77, New-. 


T 


GATE- 2, RE x. LONDON. Price 50s. per Cask, oxttainiag 448 
Feeds. Carriage paid to any Station. A Pamphiet, post ‘free, on applica- 
tion. (6555) 


T. BRIDLE, 


(Late Fellows, 


MANUFACTURER OF 


LAMPS, CHANDELIERS, 
PILLARS, 
And every description 
BRASS AND IRON WORK. 


The Trade supplied Cheaper than an 
House in London. 


lll, GRAY’S-INN-LANE, 
(Ten Doors from Holborn.) (6869) 











reen’s Patent Lawn Mowers have 
wroved to be the best by the appointed Judges in all Cases of Com- 
DEPOT, 2, Victoria-street, Holborn, and Leeds, York. (e341) 


petition. 
Repairs can be done at either of the Premises. 


THOMAS ‘ROBINSON AND SON, 
ROCHDALE, NEAR MANCHESTER, 
PATENTEES 
AND 
MAKERS 
OF EVERY DESCRIPTION OF 
WOOD CUTTING 
MACHINERY. 

All to bo seen in operation 
at the Works, Rochdale, 
Drawings sent on application, 

(6438) 








RICHARD KITCHIN, 
ENGINEER AND IRONFOUNDER, 
SCOTLAND BANK IRON WORKS, WARRINGTON, 
MANUFACTURER IN PARTICULAR OF 


i 


AND OTHER 
WEIGHING MACHINERY, 
COMPRISING 
Fixed or Portable WEIGHING MACHINES, for Platforms, Warehouses, &, 
Rail and Road WEIGH-BRIDGES, of all powers. 

Machines for LOCOMOTIVE ENGIN E Wheel Regulating. 
Railway WEIGHING TURNTABLES, of all sizes 
Overhead Travelling HOIST WEIGHING CRABS, of all powers, 
And Manufacturer in general of the most approved 
Railway TURNTABLES, WATER CRANES, and TANKS, ail sizes, 
Steam or Hand Power HOISTING CRANES, of every kind, size, or power, 
Single or Double CRAB WINCHES, in variety. 

And the latest improved 

HIGH-PRESSURE STEAM ENGINES and WATER WHEELS, 
BONE and BARK MILLS. 509) 
Combined WATER TUYERES for Smiths’ Hearths, &c. &c, 


HIND’S >ATENT 


yhn Parkin (late Blake and P arkin), 


0 

J INVENTOR of CORE-ANNEALED CAST STEEL, and Manufacturer 
of all kinds of Steel Saws, Files, and Machine Koives, Railway Springs.— 
Steel W - “1 Harvest-lane, Shettield. Incorporated Private Mark, 


ae X- L-E 
TESTIMONIALS OF JOHN PARKIN’S 
CORE-ANNEALED CAST STEEL FOR SCREW TAPS, 
AND HARD-CENTRE STEEL FOR DIES, &e. &e, 

W. COLLIER and CO., Tool Makers, Salford, have much pleasure in bear- 
ing testimony to the quality and efficiency of John Parkin’s Core Annealed 
and Hard-Centred Steel, for taps and lathe centres, having tried it for nearly 
four years, and never having found it to fail. 

24th May, 1856. _— 

Locomotive and Marine Engine Works, 
South-street, Newcastle-on-Tyne, 25th April, 1856. 
Dear Sir,—In reply to your inquiry, we have the pleasure to inform you 
that we are perfectly satisfied with the quality of ne Core-Annealed Steel, 
Signed Yours respectful! 
Mr. Parkin. ROBERT STE PHE NSON and CO. 
North Eastern Railway, Locomotive and Carriage Department, 
Gateshead, April 19th, 1856, 

Dear Sir,—I am happy to inform you that your Core-Annealed Tap Steel 
that you supplied to this ee | has given every satisfaction. 

Signed am, dear Sir, yours er gr 
——- FLETCHER, 
Atlas Works, Manchester, vrth May, 1856. 

We have used John Parkin'’s Core-Annealed Steel for a length of time, 
especially for locomotive stay taps, and we have been perfectly satisfied with 
it, and consider it to be peculiarly adapted to supply a general TT. 

Signed SHARP, STEWART, and CO, 
Vulcan Works, Bury, 19th May, 1856. 
Dear Sir,—We have given your Core-Annealed Steel a two years’ trial, and 
find it far superior to any other make for taps and burrs. 
Signed Yours respectfu 
Mr. John Parkin. —_-—— WALKER and HACKING. 
Caledonian Railway, Locomotive sees, Saint Rollox, 
Glasgow, 20th April, 1858. 

Dear Sir,—We have used your Core-Anne valed Steel for ail taps made here 

during the last twelve months, and for that purpose find it superior to any 
Bi 


Mr. John Parkin. 





we have formerly used. Yours truly, 
Mr. Parkin. (6092) BENJAMIN CONNOR. 
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Soda Water Machines.—Before you 


either purchase, order, or recommend the above, see illustrated and 
descriptive pamphlet, which will be forwarded free, on application to 
8. BARN Ent, Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowance to the trade. (6786) 


? . . 
ent’s Painting Brushes are of the 
very best quality, and may be obtained at all the first houses in the 
trade, and of the Manufacturers, G. B. KENT and CO., 11, Great Marl- 
borough-street, London, W.— Established 1777.—N.B. Kent's Painting 
Brushes are all stamped G. B. KENT and CO. Price-lists forwarded by post. 


{ ° ’ " 

The Gutta-Percha and India-Rubber 

WAREHOUSE, 87, Holborn Hill, E.C. Gutta-Percha Tubing, Bands, 

India-Rubber Garden Hose, Branches, Syringes for use in the Conser- 

vatory; Hose for Cleansing Urinals; Speaking Pipes fixed for the trade ; 
India-Rubber Gas Tube, Sheet, Washers, Socket Rings. (6840) 





TO ENGINEERS AND MANUFACTURERS. 


ulcanised India-Rubber Bands for 


DRIVING MILLS and MACHINERY, of any length, width, or 

thickness. : : 

The Manufacture of these Bands is now much improved, and they will 
resist moist or dry heat. - 

Price Lists on arnlication; and every article in India-Rubber for 
Engineers and Mac hi sists. 

JAMES LYNE HANCOCK, Vulcanised India-Rubber Works, 8, Goswell- 
road, London, EC. (6755) 





. ‘ . : i 

Elastic Steam Packing, warranted the 

hest quality, at £6 per ewt., and at very reduced prices, Vulcanised 

India Rubber Valves, Washers, Rings, &c. Machine Banding, and Hose 

of the best American make. All the above articles kept in stock. Others 
made to order. 

DODGE and GIANDONATI (late Dodge, Bacon, and Co.), 44, St. Paul’s 

Churchyard, London, E.C. (5014) 


TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


The Patent Mineralised and Vulca- 


and Co., in : 
Valves. Hose Pipes, Delivery and Suction 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands. 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex, Warehouse, 9, Gresham- 
stret West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
In iia-Rubber, up to 6 ft. 4 in, diameter, in any thickness, (621) 





MN 
W ater Gauges—Water Gauges.— 
Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 
Witcox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
ean arise in working. Guaranteed to stand a pressure of 500 1b. 
Extensively used on all the principal lines. 
N.B.—The only tubes for combustion tests. 
To be had only of E. MOORE, 55, Upper Marylebone-street, W. 
*,* Price Lists of Gauge Fittings, &c., on application. (4328) 


FURNESS’'S 
PATENT PLANING, MOULDING, TENONING, 
SAWING AND BORING MACHINES. 


AWARDED THE I’RIZE MEDAL AT THE GREAT EXHIBITION, 1851. 


Used in all the Royal Dockyards 


and Arsenals, and by the Indian and American Governments, and 
also by all the principal Governments of Europe, and very extensively by 
eminent contractors, builders, shipwrights, machine makers, and all other 
workers in wood, 

The operations of these celebraied machines are in every respect perfect, 
either in hard or soft wood for PLANING, SQUARING UP, MOULDING, 
TENONING, MORTICING, GROOVING, REBATING, SAWING, and 
BORING, performing their work in a very rapid and superior manner at a 
GREATLY REDUCED COST. The machines may be seen successfully at 
work in London and in various parts of England. (7002) 


LONDON AGENTS, 


Messrs. J. B. BROWN and CO., 





Harding's Patent for Improvements 


in FREEING IRON STONE and other METALLIC ORES t}om 
SHALE and other Extraneons Matter. 

In Harding’s Patent Process, artificial heat and moisture are applied to 
the ore and its accompanying shale, in such a manner as effectually to cause 
aseparation in a few hours, which would take from six to twelve months 
by the old method. 

The method of effecting this object has been for some time in operation 
at Messrs. Harding and Co’s Iron Smelting Works, Beeston Manor, near 
Leeds. 

To those interested, an inspection of the apparatus at the works will at 
once show the very important advantages gained by the process. 

The advantages of this patented process may be thus briefly stated :— 

First—The saving of a very considerable amount of time between the win- 
ning of the ore and the smelting. 

Secondly —A very great saving in the cost of labeur, &c., in preparing the 
ore for the furnace. 

Further particulars will be given on application to Mr. John Harding, the 
patentee, Beeston Manor Iron and Coal Works, Leeds. (6003) 


. 7 ’ y J 1 Dh 
Milner s’ 212° Holdfast and Fire- 
RESISTING SAFES. non-conducting, vapourising, compensating, 
double, treble, quadruple chambered, with all the improvements u ider their 
quadruple patents of 1840-51-54-55, including their gunpowder-proof, drill- 
proof, hard steel plate covered unpickable solid locks and solid lock-cases and 
doors, without which no safe is secure, have been publicly tested in every 


large town, and have protected their contents in hundreds of cases of de- | 
structive fires and attempted robberies. The strongest, best, and cheapest | 


safeguards against rebbery and fire. Upwards of 50,000 of Milners’ Holdfasts 
keep the cash, books, deeds, and plate of Liverpool, Manchester, Glasgow, 
Leeds, Bradford, Belfast, &c. Milners’ Phenix (212°) Safe Works, Liver- 


pool, the most extensive and complete in the world, employing nearly 500 | 


men, assisted by powerful, original, and elaborate machinery, and 70-horse 
steam power, producing more safes than all the other safe-makers together, 
and just enlarged to accommodate 1,000 workmen, always open for 
inspection. Circulars free by post. Milners’ Londun Depot, 474, Moorgate- 
street, City. (4945) 


- . . a 

pumping Machinery.—Gwynne and 
CO., Engineers, London, manufacture and supply the following 

MACHINERY, of the most approved construction and with all the latest 
improvements :—- Portable and Fixed Steam-Engines and Boilers of every 
description ; waterwheels, windmills, horse and hand-power machines; 
— ng machinery for the supply of towns, cities, and districts, and for 
the irrigation of coffee, cotton, indigo, sugar-cane, and rice estates, for 
pumping out coffer-dams, canals, dry docks, reservoirs, &c. They also 
manufacture and supply the pumping and other machinery for paper, pulp, 
and fulling mills, breweries, distilleries, tannerie<, starch works, Cionahing, 
dyeing, and calico printing works, chemical works, silk, cotton, and flax 
mills, and manufactories in general. All letters not paid will be refused. 
Illustrated price lists forwarded on receipt of six portage. stamps.— 
GWYNNE and Co,, Hydraulic and Mechanical Engineers, E&sex-wharf, 
Strand, London. 

For Exportation.—The above can be obtained through British Merchants, 
Shippers, and Colonial Agents, (6341) 





Messrs. R. and J. Coupe, Manufac- 


turers of Horizontal High-Pressure Steam Engines, from 6 to 200- 
Horse Power ; the larger description of Engines (30-horse — and up- 
wards) Mounted with their Improved, Equilibrium Slide Piston Valve, 
which has proved so eminently efficient, in Winding and other Engines. 
N.B.—R. and J. C. always endeavour to keep in stock a large assortment 
of these engines, varying from 6 to 50-H.P. (3179) 
oli 


Clayton Foundry, Wigan. 
Green, Engineer, 1a, White 


G @ Horse-lane, Mile-end-road, London, begs to call the attention of 
Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 
every description of CASK. The machines may be seen in operation at 
several extensive cooperages in London, upon application as above. 

G. Green also wishes to introduce to the notice of Ship Builders his 
Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
accuracy the Curved and Bevelled Timbers for a Ship’s Frame. (eeos) 

» 


«Machinery of all kinds for Sawing or Working in Wood. 
. . x . 
A New Discovery in Washing 
HOUSEHOLD LINEN.—No family should be without HANCOCK’S 
UNIVERSAL WASHING MACHINE. It effectually cleanses the creases 
of body linen, collars, wristbands, &c., without the possibility of injuring 
the linen or collars. Received 500 testimonials. Prices :—No 2 washes 
9 shirts in from 3 to 10 minutes, or 4 sheets in 5 minutes, £5 5s.; No. 3 
washes 12 shirts in from 3 to 10 minutes, or 6 sheets in 5 minutes, £7 11s. ; 
No. 4 washes 18 shirts in from 3 to 10 minutes, or 12 sheets in 5 minutes, 
£12 12s. And all other articles in proportion.—J. L. HANCOCK, Sole 
Manufacturer and Patentee, 62, Pentonville-road, London. (6498) 


‘Theodolites, Levels, Circumferenters, 
MATHEMATICAL DRAWING INSTRUMENTS, SCALES, RULES, 
TAPES, T-SQUARES, &c. &c. JOHN ARCHBUTT, 20, Westminster 
Bridge-road, Lambeth, near Astley’s Theatre. respectfully calls attention to 
his stock of the above articles manufactured by superior workmen. The 
prices will be found considerably lower than ever charged for articles of 
similar quality. An illustrated age forwarded free on application. 
8Inch Dumpy Level complete, 6 guineas; .)-Inch do., 8 guineas; 
14-Inch do., 10 guineas; with compass, 1 guinea each extra. Best 5-Inch 
Theodolites, divided on silver, 18 guineas. 3587 

















The Silvertown India-Rubber Works 


(Opposite her Majesty’s Dockyard), Woolwich. 
WAREHOUSES, 3 and 4, BISHOPSGATE-STREET WITHIN, 
Opposite the London Tavern 
MANUFACTURERS OF 
VULCANISED INDIA-RUBBER, AND RAILWAY 
MACHINERY APPLIANCES. 
SolidIndia-rubber Head | Ballast Bags. 


and Foot Valves. Railway Buffers. 
Delivery Valves. | Bearing and 


India-rubber and Can- 
vas Connection Hose 


other India-rubber and Can- 


Air Pump Valves, Springs. | vasConducting Hose. 
Flanges. | Wheel Tyres, | India-rubber and Can- 
Pump Clacks. Gas Bags. | _ vas Suction Hose. 
Socket Rings. Hose. India-rubber Machine 
Gauge Rings. | Gas Tubing. Bands and Buckets. 
THE CELEBRATED INDIA-RUBBER STEAM PACKING 


IN ROPE SHEET, RINGS, &., SUITABLE FOR 
STUFFING BOXES, FLANGE JOINTS, &e 
PATENTEES OF THE 
IMPROVED WATERPROOF FABRICS AND GARMENTS. 
Perfectly free from Odour, and rot affected by Heat. 
Portable Baths. impermeable Sheeting for Hospitals 
Water and Air Beds, Camp and Ground Sheets. 
Pillows and Cushions Cart Covers. 
Life Preservers. Gig and Omnibus Aprons. 
Fishing Boots and Stockings, Waterproof Coats, Capes, Caps, and 
Leggings. (6857) 





GAUNTLETT’S PATENT PYRO- 
METER OR HEAT GAUGE, 


FOR SUPERHEATED STEAM, HEATING STOVES, BOILER 
FLUES, WIRE ANNEALING OVENS, Ke. &e. 


This Heat Gauge is constructed to 


indicate HIGH TEMPERATURES under ANY PRESSURE, and is 
therefore peculiarly adapted for SUPERHEATED STEAM. 
= The great advantage of this 
HEAT GAUGE consists in its 
capability of indicating HIGH 
TEMPERATURES beyond the 
reach of the ordinary Mercury 
Thermometer. Asan appendage 
to the heating stoves of hot blast 
furnaces, it is invaluable, and is 
how in general use for this pur- 
pose, 

It is also adapted to show 
the temperature of the escaped 
products of the STEAM BoiLer 
FLvEs, and was used by Mr. 
Charles W. Williams for the 
Newcastle Coal Experiments, 
and under this head highly 
spoken of in Tuk ENGINEER of 
26th March, 1858, page 243. 








TESTIMONIALS. 
55, Blackman-street, London. 
The Pyrometer you furnished me answers the purpose well, is very sensi- 
tive and reliable; enclosed is an engraving of the steam generator to which 
it is attached. GEORGE SCOTT. 
Whitehaven, 10th March, 1859. 
The Pyrometer or Heat Gauge we got from you some time ago has given 
perfect satisfaction, HEMATITE IRON CO., p. Isaac Armstrong. 








Reading, 15th February, 1859. 
HUNTLEYS and PALMER. 
Wire Mills, Brighouse, 24th March, 1859. 
We have fitted up one of our annealing furnaces with your Pyrometer, 
and given it a fair trial, and up to this time we are perfectly satisfied with 
your Pyrometer, RAMSDEN, CAMM, and Co., p. 8. H. Burne. 


| The Pyrometers answer well. 








Tanfield, near Manchester, 31st March, 1859. 
In reply to your inquiry, we beg to state that the Pyrometer you supplied 
| us with a year ago answers our purpose very satisfactorily, 
ASHWORTH, HADWEN, and CO. 





Tees Ironworks, Middlesbro’-on-Tees, 6th Mo., 19th, 1857. 
We have now given the Pyrometer a considerable trial, and are so entirely 
satisfied with its action, that we have concluded to apply it to all our heat- 
ing stoves. Please send seven more as early as convenient, as we are con 
vinced that the first cost of them will soon be saved by the regularity of heat 
which we could not secure with certainty before, for want of such an indi- 
cator.—We are, &., (Signed) GILKES, WILSON, LEATHAM, and CO. 





Old Level Ironworks, Brierly-hill, Staffordshire, 

Mr. W. H. Gauntlett. January 22nd, 1858 
Dear Sir,—We enclose a cheque for the Six Pyrometers, and have much 
pleasure in stating that they answer perfectly, and are of very great 
service. They enable the workmen, who have care of the Hot Blast Stoves, 
to regulate the heat with much nicety, and at the same time enable us to 

detect any neglect on their part.—We are, yours respectfully, 

(4928) (Signed) HALL, HOLCROFT, and PEARSON. 

| Orders received by W. H.GAUNTLETT, South Park, Middlesbro’-on-Tees 












A Hott & Thelwall, Hull 


| FORGE, Hull, are prepared to SUPPLY 

4j RIVET, Bar, Nut, and Angle Iron, Shaftings, 

ZY Forgings, Uses, &¢., made entirely from Scrap Iron, 

on reasonable terms and on the shortest notice. 

= — —_— of - Hull oe is 

well known, and the brand extensively e use 

| HULL FORGE.| of where quality is of importance.—Hull Forge, 
Nov. 8th, 1858. (6299) 











WEST AND HUBBELL’S 
PATENT “OAK HALL” WINDOW. 


(These elegant 


combined SLIDING and 
FOLDING SASHES are in- 
tended for First-class Dwell- 
ings, Summer Residences, 
Coast Houses, and Public 
Buildings, where ventilation is 
required, and Weather-proof 
Joints are necessary. Full- 
sized Windows may be seen, 
and particulars obtained, at 


J. HUTCHING’S, 


20a, CASTLE-STREET, HOLBORN (Sole Maker in England), or Parties 
waited on with Models. (6750) 





WINDOW CLOSED. WINDOW OPEN. 








as and Water Companies, Sugar 


Refiners, Owners of Blast Furnaces, and other parties requiring 
SLUICE VALVES are particularly requested to direct their attention to 
those of DAVIS’S PATENT an engraving of which, 8 in, single and double 
faced, is given above. They are remarkable for great strength to resist 
pressure and for the small space they occupy. The motion is so enclosed 
that whatever passes through the valve cannot corrode it, which, with the 
simplicity of its principle (screw and lever combined) renders it almost im- 
vossible for it to get out of order. The valve can be taken to pieces without 
veing removed from the nipe. It can be left partly open if required. Single 
faced above, 3 in., 10s. perinch. Double faced 12s. per inch. Brass faced 
6d. per inch extra. 

Sole manufacturer, R. THOMPSON, jun., Phenix Ironworks, Norwich. 





SAMUEL WORSSAM AND CO.’S IMPROVED 
MOULDING MACHINE. 





amuel Worssam and Co. beg to call 


— the attention of the public to their NEW MACHINES for Dovetailing, 
Cask Making, and other important additions to Wood Cutting Machinery, 
comprising among others, the Moulding machine represented above (which 
euts all four sides at once, top and bottom moulding up to 11 in. in width, 
sash bars, &c.); Grist’s patent cooperage machines well adapted for all 
large brewery establishments: Whine’s patent dovetailing machine recently 
ordered by the authorities for Deptford dockyard; machines for railway car- 
riage building, timber frames, rack benches, roller and chain planing ma- 
chines, &c., of which a full description is given in the illustrated catalogues. 

Apply at the Works, 304, King’s-road, Chelsea, 8. W. (4573) 





john Whitmee and Co., 18, Fen- 


church-buildings, Fenchurch-street, City, and 70, St. John-street, 
Clerkenwell, London, are Makers of the Improved Patent AMERICAN 
COLOUR MILL, of which there are two sizes. 

The price of the small? 
one, adapted to Hand 
Power, is £3 10s.; the 
larger, for Hand, Steam, 
or Horse Power, £6. 

These Mills are much 
superior to any before 
offered to the Public, as 
much on account ot their 
simple construction, mo- 
derate cost, and great 
durability, as for the 
rapidity, fineness, and 
ease with which they 
grind either Water or 
Oil Colours, 

J. WHITMEE and Co. 
recommend them to the 
il ] i trade with the greatest 

{Hy confidence, and orders for 
aH! the same will meet with 
prompt attention. 

J. W. and Co. are makers to the trade of every description of Smoke 
Jacks. They are alsomakers of every description of Grinding or Crushing 
Mills (both steel and stone), as Grocers’ Mills, Coffee Roasters, Corn Mills, 
and mills and machinery for every purpose. They especially invite attention 
to their new Corn Crushers, particulars of which may be had on application 
as above. (6796 









TAYLOR'S PATENT DOUBLE CYLINDER STEAM 
WINCH. 


<< 


ames Taylor and Co., Engineers 


and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers of Steam Winches, Hoists, and Cranes, fixed or_ portable, 
Steam Engines, Steam Hydraulic Presses, Improved Corrugated Machines, 
Patent Crushing Mill for Quartz and other Substances, Iron Buildings, 
&c., to whom all applications must be made for License to Manufacture 
Taylor’s Patent Steam Winches and Crares. (3923) 
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ss FURNESS’S 
PATENT PLANING, MOULDING, TENONING, SAWING AND BORING MACHINES. 
AWARDED THE PRIZE MEDAL AT THE GREAT EXHIBITION, 1851. 
sed in all the Royal Dockyards and Arsenals, and by the Indian 
and American Governments, and also by all the principal Governments of Europe, and very extensively by eminent contractors, builders, ship- 


ichts chi . th: yorkers in wood. aad vee . = 
bag wy ee aad aeia are in every respect perfect, either in hard or soft wood, for PLANING, SQUARING UP, MOULDING 


4 ° J YRTICING, GROOVING, RE@ATING, SAWING, and BORING, performing taeir work in a very rapid and superior manner at a 
Re OILY REDUCED Cost The machines may be seen successfully at work in London and in various parts of England. (7054) 


LONDON AGENTS, 
Messrs. J. B. BROWN and CO., 18, CANNON-STREET, LONDON, E.C. = 

















Royal Letters Patent. 





AND SON, 
PATENTEES AND SOLE MAKERS OF 
POOLEYS’ WEIGHING MACHINES, 


FOR ALL COMMERCIAL, MANUFACTURING, RAILWAY, AND MINING USES. 


ADAPTED TO THE STANDARDS OF ALL NATIONS. 
ALBION FOUNDRY, LIVERPOOL; 89, FLEET-STREET, LONDON, EC.; WELLINGTON-STREET, GATESHEAD-ON-TYNE ; 
COMMERCIAL-STREET, NEWPORT, MONMOUTH. (7051) 


HORIZO 


NTAL HIGH PRESSURE EXPANSION CONDENSING ENGINE. 


The Horizontal High Pressure 


EXPANSION CONDENSING ENGINES, as illustrated, are 
guaranteed, when over 10-horse to 60-horse power, to consume from 
3} 1b. to 2 Ib. of coal per indicated horse power per hour. The Expan- 
Valve is variable, and can be altered with ease as the engine is 
) running. 

They are self-contained, and require no elaborate foundations— 
brick in cement or stone foundations of the simplest description under 
the lateral girders. 

For steam, flour, and other mills, factories, and generally, they are 
the most simple and effective made, 











The Gold Medal at the Imperial Exhibition at Vienna in 1857, and 
the First Prize of 200 frances and Gold Medal at the Exhibition in Paris 
1856 with the First Prize of £20 by the Royal Agricultural Society of 
England in 1858, have been among the many marks of approval these 
= = engines have received. (6642) 


IRONWORKS, READING. 


AND ANDREWES, KATESGROVE 


STEVENS AND SON, 


IRON AND BRASS FOUNDERS AND MANUFACTURERS, 
CONTRACTORS 
FOR THE a 
Erection or Alteration of Gasworks, from Twenty Lights Upwards. 

With Buildings, Mains, Meters, Service-Pipes, Lamp-Posts, Lamps, and Gas-Fittings ; 
WATERWORKS FOR THE SUPPLY OF TOWNS 
WITH BUILDINGS, STEAM-ENGINES, PUMPS, MAINS, SERVICES, &C, 

Gas Stoves for Heating Churches, Chapels, Lecture Halls, and Public Buildings of al! kind. These have 
been recently fixed at New College, Oxford ; st. George’s Catholic Cathedral, Southwark ; 

‘. and numerous Churches, Chapels, &c. 


COOKING STOVES AND RANGES ON THE MOST IMPROVED PRINCIPLES. 
GAS-FITTING IN ALL ITS BRANCHES. 
Gas Chandeliers of all Sizes, in Brass or Iron, from Two to Two Hundred Lights. 
DEVICES FOR GAS ILLUMINATION. 
IMPROVED REGISTERING TURNSTILES FOR TOLLBRIDGES, EXHIBITIONS, PUBLIC GARDENS, 
These Turnstiles were selected for the Eatrances of the Great Exhibition, New 


PATENTEES OF THE SEMAPHORE RAILWAY SIGNAL. 
Signals for communication between Guard and Engine Driver. Railway Stores and Lamps of every description. (7058) 


DARLINGTON WORKS, {6 TO 19 SOUTHWARK-B2IDGE-ROAD, LONDON. 


T. BRIDLE, 


(Late Fellows, 








GAS 


BATHS, AND WASH-HQUSES, &c. 
fork. 


MANUFACTURER OF 


LAMPS. CHANDELIERS, 
PILLARS, 


And every description 


BRASS AND IRON WORK. 


The Trade supplied Cheaper than any 
House in London. 





Gs and Water Companies, Sugar 


Refiners, Owners of Blast Furnaces, and other parties requiring 
SLUICE VA!.VES are particularly requested to direct their attention to 
those of DAVIS'S PATENT an engraving of which, 8 in , single and double 
faced, is given above. They are remarkable for great strength to resist 
pressure and for the small space they occupy. The motion is so enclosed 
that whatever passes through the valve cannot corrode it, which, with the 
simplicity of its principle (screw and lever combined) renders it almost im- 
»ossible for it to get out of order. The valve can be taken to pieces without 
cing removed from the vipe. It can be lefc partly open if required. Single 
faced above, 3 in., 10s. perinch. Double faced 12s, per inch. Brass faced 
6d. per inch extra. 
Sole manufacturer, R THOMPSON, jun., Phenix Ironworks, Norwich. 


ps 4 #2 2 
BY BEE PRETO  —- ROYAL LETTERS 
MAJESTY’S ae . PATENT. 


—_. 


. . 

=p ovements in Baking Oven 

SAMUEL HARRISON, INVENTOR AND MANUFACTURER, 
Stanhope-street, Clare-market, London, W.C. 
® 8S. HARRISON having heard many complaints of the baking by gas 
injuring the pastry, &c., by the smoke and soot arising from it, which must 
of necessity follow in open baking, has been led to study carefully how this 
may be obviated, and has now succeeded in inventing a stove superior toany 
yet brought before the public for clean and wholesome baking, for bread, 
pastry, or any other articles, 

This stove has two, three, or more ovens, as may be required, placed one 
above the other ; each oven has its separate door, so that the smell of any 
— in one oven cannot (while cooking) affect anything in either of the 

ers. 

_ There is a gas-burner to each oven placed in the flue. The doors at the 
side represent the place where the gas is lighted. 

‘ This stove has this advantage over others, that if only one oven is re- 
. quired, one burner is sufficient to be lighted ; if two ovens, two burners ; 
and so on with the others. 

Very little gas is required to heat the whole, as the heat is wholly con- 
fined to the stove, passing over and around each oven i») a serpentine direc- 
tion; the soot adheres to the outside of the ovens, and becomes burnt, so | 
that no unpleasant vapour can arise from the gas. See illustration in | 
EN@inwer, March 11th. (7057) 


lll, GRAY’S-INN-LANE. 





(Ten Doors from Holborn.) (6869) 








EVERY DESCRIPTION OF GAS FITTINGS FOR 
CHURCHES, PUBLIC BUILDINGS, &c. 








52, 
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DRAWINGS AND ESTIMATES SUBMITTED. 6981) 
ARCHITECTS’ DESIGNS ACCURATELY EXECUTED. 





ater Gauges.—Water Gauges.— 


Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 

Wit0cox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
ean arise in working. Guaranteed to stand a pressure of 500 Ib. 
Extensively used on all the principal lines. 
N.B.—The only tabes for combustion tests. 
To be had only of E. MOORE, 55, Upper Marylebone-street, W. 
*,* Price Lists of Gauge Fittings, &c., on application. (4328) 


IMPROVED PATENT WATER BALLAST BAGS, STOWAGE 
BAGS, AND PUMPS, WITII PATENT INDIARUBBER SPEAR 
BOX, AND PRESERVED TARPAULINGS AND HOSES. 


‘These Bags are Tight in all weathers, 


Light, Durable, Safe from Vermin, stand allclimates, and easily stowed 
away when notin use. STOWAGE BAGS to carry drinking water, or 
other suitable cargo, at additional cost. The PATENT PUMP necessary 
for sailing ships, with this ballast, pumping to water level instead of to 
deck, saves in light, about two-thirds, and in laden, ships one-third the 
working power; being applicable to all pumping purposes as well, having 
been generally approved, are recommended for all ships. May be had sepa- 
rately. The PATENT SPEAR BOX, a mere elastic India-Rubber Ring 
instead of Leather Bucket, can always be easily made to fit the chamber, 
preventing reboring and priming; can be had separately. 

PRICE OF BALLAST BAGs 45s. per ton of the water they will hold. 

PUMPS, 6 inch calibre of chamber, with lead communicating pipe run- 
ning up bilge to below light water line in sea, from £14 10s. to £15 10s, ; 
84 inch calibre of chamber, double the power of 6inch, from £19 10s, 
to £21. These two sizes are the ones recommended, and even the larger 
may be worked by any common crew. 

PATENT INDIA-RUBBER SPEAR BOX, same price as common leather 
one, is applicable to any pump, however old or worn. 

For references and explanatory pamphlets apply to Mr. DONALDSON, 
Ballast Bag Works, Byker, Newcastle (4756) 


SAWING AND PLANING MACHINERY. 
PATENT SAFETY DERRICK, AND OTHER CRANES 
STEAM ENGINES AND GEARING. 


~— EK “pac 1 Barr. E ; 
N essrs. Forrest and Barr, Engineers 
AND MILLWRIGHTS, Port Dundas, Glasgow, beg respectfull to 
call the attention of Saw Mill Owners, House and Ship Builders, Con- 
tractors, and others, to the various Improved Machines which they are 
making. 

Vertical Saw Frames for Cutting Balk Timber and Deals; Circular Saw 
Tables, with or without feed motions; Wood, Planing, and Tongueing 
Machines; also Moulding, Morticing, and Tenoning Machines, &c. 

They would also specially request the attention of Builders and others te 
their Improved Patent Safety Derrick Cranes, for working either by hand 
or steam power, numbers of which are now in use, and which for security, 
simplicity, and efficiency, are considered by all that have used them as un- 
equalled, 

They likewise make every description of Forge, Foundry, and Erecting 
Cranes, as also all other kinds of Hoisting Machinery for Warehouses, 
Ships, or Building purposes, including Portable Steam Winches with Boilers 
or Ships’ Decks, or placed entire on carriage for ashore. 

All kinds of High Pressure Condensing and Compound Steam Engines, 
several of which they have generally on hand ready. 

These being the leading articles which they are constantly payee 
and to the improvement of which their attention has been special 7 
directed, those requiring such Machines will find the above wusurp: » 
whether as regards principle, material, or workmanship. (6130) 


WEST AND HUBBELL’S + 
PATENT “OCAK HALL” WINDOW. 


(These elegant 
combined SLIDING and 
FOLDING SASHES are in- 
tended for First-class Dwell- 
ings, Summer Residences, 
Coast Houses, and Public 
Buildings, where ventilation is 
required, and Weather-proof 
Jomts are necessary. Full- 
sized Windows may be seen, 
and particulars obtained, at 


J. HUTCHING’S, 


20a, CASTLE-STREET, HOLBORN (Sole Maker in 
waited on with Models. 












WINDOW CLOSED. 


WINDOW OPEN, 


England), or Parties 
(6750) 





Y ’ 
Patent Wedge and Grooved Surface 
Frictional Gearing.—The Patent Frictional Gearing Company, Pro- 
prictors of Robertson's Wedge Surface Frictional Gearing Patents, 
GRANT LICENSES to users of Machinery for the unlimited USE of the 
SYSTEM in their WORKS on very moderate terms, enabling them to make 
or order from any mechanician the machinery they require. 

The Company possess five Patents relating to tiis Frictional System, 
including (in addition to Spur, Bevel, and Mitre Wheels) a system of Dise- 
clutches, and Clutch Movements, Wheel-clutching, Reversing, Differential, 
Speed-ring, Varying-spe d, and Brake Movements ; and of Shafting, Pillow- 
blocks, Shafting-hangers, &c. 

Frictiona! Wheels thus formed are applicable to the heaviest as well as 
the lightest kind of work, and, in addition to their being extensively in use 
for ordinary gearing purposes, have been in use for a considerable time, 
applied to Mills for Rolling Iron, the Screw Propeller, Incline Winding 
Engines, Saw Mills, Pumping Engines, Flax Scutchers, Fan Blo gers, Calico 
Printing Machinery, Steam-winches, Cranes, Hoists, Xe, 

This system gives great facilities for simplif\ing Machines, and for me- 
chanical combination, has the advantage of being noiseless and cleanly, 
there being no oil or grease used on the wheels 

Wheel Catalogues and Circulars, giving particulars, sent free by Post; 
also a List of Manufacturing Agents, and information regarding those who, 
from locality or experience, are best able to execute orders for the descrip- 
tion of work required, Office, 20, Buchanan-street, Glasgow, (6296) 


-) ohn Parkin (late Blake and Parkin), 


INVENTOR of CORE-ANNEALED CAST STEEL, and Manufacturer 
of all kinds of Steel Saws, Files, and Machine Knives, Railway Springs.— 
Steel Works, Harvest-lane, Sheffield. Incorporated Private Mark, 
“ X-L-ENT.” 

TESTIMONIALS OF JOHN PARKIN'S 
CORE-ANNEALED CAST STEEL FOR SCREW TAPS, 
AND HARD-CENTRE STEEL FOR DIES, &c. &e. 

W. COLLIER and CO., Too! Makers, Salford, have much pleasure in bear- 
ing testimony to the quality and efficiency of John Parkin’s Core Annealed 
and Hard-Centred Steel, for taps and lathe centres, having tried it for nearly 
four years, and never having found it to fail. 

24th May, 1856. oe 

Locomotive and Marine Engine Works, 
South-street, Newcastle-on-Tyne, 25th April, 1856, 

Dear Sir,—In reply to your inquiry, we have the pleasure to inform you 

that we are perfectly satisfied with the quality of your Core-Annealed Steel. 
Signed Yours respectfully 


Mr, Parkin. ROBERT STEPHENSON and CO. 
North Eastern Railway, Locomotive and Carriage Department, 
Gateshead, April 19th, 1856, 
Dear Sir,—I am happy to inform you that your Core-Annealed Tap Steel 
that you supplied to this company has given every ~atisfaction. 
Signed 1 am, dear Sir, yours respectfully, 
Mr. John Parkin. E. FLETCHER, 
Atlas Works, Manchester, 17th May, 1856. 
We have used John Parkin’s Core-Annealed Steel fora length of time, 
especially for locomotive stay taps, and we have been perfectly satisfied with 
it, and consider it to be peculiarly adapted to supply a genera! necessity, 
Signed SHARP, STEWART, and CO, 


Vulcan Works, Bury, 13th May, 1856. 

Dear Sir,—We have given your Core-Annealed Steel a two years’ trial, and 
find it far superior to any other make for taps and burrs 

Signed Yours respectfully, 
Mr. John Parkin. —_— WALKER and HACKING, 
Caledonian Railway, Locomotive Department, Saint Rollox, 
Glasgow, 29th April, 1858. 

Dear Sir,—We have used your Core-Annealed Steel for ull tas made here 
during the last twelve months, and for that purpose find it superior to any 
we have formerly used. Signed Yours truly, 

Mr. Parkin. (6092) BENJAMIN CONNOR, 
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GRE*N’S PATENT LAWN MOWERS. ‘ . | 
W Green, Engineer, 14, White 

. © Horse-lane, Mile-end-road, London, begs to call the attention of 

Coopers, Brewers, and others, to his PATENT MACHINES for MAKING 

| every description of CASK. The machines may be seen in operation at 








several extensive cooperages in London, upon application as above. 
G Green also wishes to introduce to the notice of Ship Builders his 

} Patent Curvilinear Sawing Machine for Sawing with rapidity and perfect 
, accuracy the Curved and Bevelled Timbers for a Ship’s Frame. 
| Machinery of all kinds for Sawing or Working in Wood. (6698) 
' . . a = 

Pumpin g Machinery.—Gwynne and 
| : CO., Engineers, London, manufacture and supply the following 
| MACHINERY, of the most approved construction affd with all the latest 
| improvements :— Portable and Fixed Steam-Engines and Boilers of every 
| description ; waterwheels, windmills, horse and hand-power machines ; 
| pumping machinery for the supply of towns, cities, and districts, and for 
| the irrigation of coffee, cotton, indigo, sugar-cane, and rice estates, for 

pumping out coffer-dams, canals, dry docks, reservoirs, &c. They also 








IP we ed 


poalinctnn ” Wa P 
’ - "a ~ y 
Nreen’s Patent Lawn Mowers have 
proved to be the best by the appointed Judges in all Cases of Com- | 
petition, DEPOT, 2, Victoria-street, Holborn, and Leeds, York. 
Repairs can be done at cither of the Premises, (6841) 


manufacture and supply the pumping and other machinery for paper, pulp 
and fulling mills, breweries, distilleries, tanneries, starch works, bleaching, 
dyeing, and calico printing works, chemical! works, silk, cotton, and flax 
mills, and manufactories in general. All letters not paid wiil be refused. 
Illustrated price lists forwarded on receipt of six portage stamps.— 
GWYNNE and Co., Hydraulic and Mechanical Engineers, Essex-wharf, 


Strand, London. 

| For Exportation.—The above can be obtained through British Mercharts, 
| Shippers, and Colonial Agents, (6341) 
2 
| 


SOAMES AND EVANS’ 
PATENT DOUBLE CONE BOILER. 


he advant- 


LAMBERT’S 


OTHER DESCRIPTIONS OF 





DL aves of this BOILER are | DOUBLE BARREL PUMP, PUMPS 
DURABILITY and SAFETY, . _ : > ow 

being made entirely without CRANK ae HEEL FOR 

tubes, every part being cir- COMPLETE, = | 
cular, having no surface ex- SHALLOW | 
posed to the fire where there | f 

is a possibility of deposit accu- AND 


» mulating, and having a great 
/ depth of water over the fire 
box. ECONOMY of fuel; the 
arrangement of the two cones | 
gives a very large amount of | 
» effective heating surface. POW | 
TABILITY: requiring no fix | 
ing, and oceupying but ha! 
the space of most boilcs»,, 
standing on a tank, so that it 
may be put down in any place 
and set to work immediately. | 
The above drawing shows | 
Soames and Evans’ patent | 
boiler, with engines attached, | 
forming together a most com- | 
pact and economical arrange- 
ment of steam power, (6155) 


| 
SOAMES AND EVANS, 
MORDEN IRONWORKS, EAST GREENWICH. | 


DEEP WELLS, 
ARE MANUFACTURED BY 
T. LAMBERT AND SON, 
FOUNDERS & ENGINEERS, 


PATENTEES OF THE 








HIGH PRESSURE WATER | 


PM AND 


ai 


STEAM VALVES, 
SHORT - STREET, 
LAMBETH. 

(6982) 











NEW - CUT, 





IMPROVED LIFTING JACKS, 


HALEY'S PATENT IMPROVED RATCHET 
LIFTING JACK, JACK, 





MANUFACTURED BY 
W. and J. GALLOWAY, 
Patent Rivgr Works, 
MANCHKSTER, 


*,* The attention of 
parties who employ 


LIFTING JACKS, 


is respectfully requested 
to the superiority of those 
annexed, over those 
hitherto in use, 
(619) 






JOHN GLASGOW, 


GOVERNMENT CONTRACT WORKS,| 
TRAFFORD-STREET, MANCHESTER, | 


TYLOR and SONS’ LIFT PUMPS on planks 
from 2in, upwards. 

J. TYLOR and SONS’ cheap IRON PUMPS, suit 
able for Shallow Wells Gardens, Kitchens, and 
Yards. 

Drawings and Estimates of Pump Work for Shallow 
and Deep Wells forwarded on application to 


J. TYLOR and SONS, | 
WARWICK-LANE, NEWGATE. STREET, 
LONDON, E.C., 








MANUFACTURER | 
oF 
LIFTING JACKS, 
PARALLEL VICES, | 
CHAIN CABLE, | 
CHAIN RIGGING, SHACKLES, | 
HOOKS, THIMBLES, 





MANUFACTURERS. 








ANCHORS, } ° 
AnD | Plumbers’ Brass Foundry of every description, 
! Ae 1) High-Pressure Cocks and Closets, Copper and 
ALL DESCRIPTIONS OF SHIP WORK, , ANH Wi Tinned iron Baths, Garden and Fire. Engines, Lamps 
PATENT RIVET M MACHINES His SHE of every description, Copper Goods, &e. &e, 


ESTIMATES GIVEN FoR Hot WATER AND BATH APPARATUS. 
CATALOGUES SENT ON APPLICATION, (6778) 


Slide and Centre 
Lathes, Drilling, Serewing, Shaping, | 


PUMPS. 
| FOWLER AND CO, 
(sss) | WHITEFRIARS STREET, FLEET STREET, LONDON. 


Messrs. Fowler and Co., 
P 


as sole Manufacturers, beg to call attention 
to HOLMAN’S PATENT DOUBLE ACTION 
PUMPS. They combine several important improve- 
ments, viz. :— 

A continuous supply is obtained from one barrel, 
as the Pump delivers at both up and down stroke, 
thus doubling the quantity raised by ordinary 
Pumps. 

The means of connexion to driving power are far 
simpler, and much less costly, than where double and 
three throw cranks and gear have to be employed ; 
the wear and tear is much economised, while the 
= cost of the Pump it-elf is very considerably 
ess 

Speedy access is permitted to ai the valves simul- 
taneously, by the removal of a single plate. This 
simple arrangement saves much expense and loss ot 
time. 

It is the valve arrangement in these Pumps to 
which attention is particularly requested. 

The valves can be arranged to suit hot, cold, 
chemical, and every other liquor. They are made 
of all sizes, for supply upon the largest or smallest 
scale, 


Slotting, Punching, and 


Shearing Machines, Screw Bolts, 


Rivets, &c. &c. 





john Whitmee and Co., 18, Fen- 


church-buildings, Fenchurch-street, City, and 70, St. John-street, 
Clerkenwell, London, are Makers of the Improved Patent AMERICAN | 
COLOUR MILL, of which there are two sizes, 

The price of the small 
one, adapted to Hand | 
Power, is £3 l0s.; the 
larger, for Hand, Steam, | 
or Horse Power, £6. 

These Mills are much | 
superior to any before | 
offered to the Vublic, as | 
much on account ot their 
simple construction, mo- 
derate cost, and great 
durability, as for the | 
rapidity, fineness, and 
ease with which they | 
grind either Water or 
Oil Colours, 

J. WHITMEE and Co, | 


recom i ‘ re P . ‘ 

wl rset with ee J. Ample references can be given to Breweries, Tan- 

“i 1 confidence, and orders >) neries, Paper, Starch, Soap, Candie, Dye, and Che- 

1 the same will meet with | TTR TM ETTTTT ™ mical Works, Public Institutions, Railway Stations, 

t r ‘ | Government Works, &c. 

rom pt »ntion. > : - Y 

z prompt attention Experienced Workmen sent to any part of Town or Country to fix 

J. W. and Co, are makers to the trade of every description of Smoke | Pumping Apparatus. r 

Jacks. They are also makers of every description of Grinding or Crushing Millwrights’ and General Engineers’ Work. 

Mills (both steel and stone), as Grocers Mills, Coffee Roasters, Corn Mills, | Drying Apparatus. 

and mills and machinery for every purpose. they especially invite attention b. F. and Co, keep Portable Steam Engines and a large stock of Single 

to their new Corn Crushers, particulars of which may be had on application | aad Deuble PUMPS from 3 inch to 12inch barrels, ON HIRE, for tem- 
as above. \6796) —} porary purposes, for hand or steans power. (4983) 











Warming, Boiling and 








‘(fice for Patents of Invention, 4, 





Soda Water Machines.—Before you 


either purchase, order, or recommend the above, see illustrated and 
descriptive 5 we which will be forwarded free, on application to 
8. BARNE Engineer, 23, Forston-street, Hoxton, London. A liberal 
allowance to the trade. (6786) 
> ;. - . aR a ast ee Cae : 7 > 
Kent s Painting Brushes are of the 
very best quality, and may be obtained at all the first houses in the 
trade, and of the Manufacturers, G. B. KENT and CO., 11, Great Marl- 
borough-street, London, W.— Established 1777.—N.B. Kent’s Painting 
Brushes are all stamped G. B. KENT and CO. Price-lists forwarded by post, 


~ — on a — 
1 ‘he Gutta-Percha and India-Rubber 
WAREHOUSE, 87, Holborn Hill, E.C. Gutta-Percha Tubing, Bands, 
India-Rubber Garden Hose, Branches, Syringes for use in the Conser- 
vatory; Hose for Cleansing Urinals; Speaking Pipes fixed for the trade ; 
India-Rubber Gas Tube, Sheet, Washers, Socket Rings. (6840) 
[jlasticSteam Packing, warranted the 
best quality, at £6 per cwt., and at very reduced prices, Vulcanised 
India Rubber Valves, Washers, Rings, &c. Machine Banding, and Hose 
of the best American make, All the above articles kept in stock. Others 
made to order. 
DODGE and GIANDONATI (late Dodge, Bacon, and Co.), 44, St. Paul's 
Churchyard, London, E.C. . (5014) 
TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


‘The Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 





Valves. Hose Pipes, Delivery and Suction. 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands. 


Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in. diameter in any thickness. (621) 


TO ENGINEERS AND MANUFACTURERS. 
1c ; » R x . 
ulcanised India-Rubber Bands for 
DRIVING MILLS and MACHINERY, of any length, width, or 
thickness, 
The Manufacture of these Bands is now much improved, and they will 
resist moist or dry heat. 
Price Lists on application; and every article in India-Rubber for 
Engineers and Machinists. 
JAMES LYNE HANCOCK, Vulcanised India-Rubber Works, 8, Goswell- 
road, London, E C. (6755) 
. . Y ” N 
[ndia -Rubber Valves for Steam 
ENGINES, PUMP PACKING, &c.—Explanatory Drawings and 
Information as to the best modes of fitting and arranging the above, and 
all other Mechanical Applications of VULCANISED INDIA-RUBBER, are 
furnished post free by 
CHARLES MACINTOSH and Co., Patentees, Cambridge-street, Man- 
chester, and 3, Cannon-street West, London. 
MANUFACTORY and DEPOT, Cambridge-street, Manchester. 
GENERAL WAREHOUSE. 3, Cannon-street West, London, E.C.—C. M. 
and Co.’s only Establishments. (3620) 


Patents.—Messrs. Hunt and Davies, 
A 





PATENT SOLICITORS, obtain British and Foreign Patents, &c. 
** Handbook,” detailing particulars and costs, given gratis. Provi- 
sional Protection £8 $s., and other charges equally moderate. 
oP se f GLASGOW—23, St. Enoch-square. 
(6602) OFFICES LON DON—1, Serle-street, Lincoln’s-inn, W.C. 
T gaPpa . 1 
Patents.—Messt s. Hunter and Co., 
PATENT AGENTS and CONSULTING ENGINEERS, 151, Fleet- 
street, London, E.C., obtain British and Foreign Patents, &e. Provisional 
Protection for six months, £7 7s. Complete Patent £18 mere. Circular 
free by post. (7045) 


Patents at Home and Abroad.— 


Printed information for persons desirous to secure Inventions by 


' Patent or Registration, sent free by post, on application to the Patent 


Office, 84, Fleet-street, London, E.C., conducted by Mr. M. HENRY, 
Member of the Society of Arts, &c. (6829) 
4t7 ‘ Vanaic >. + 
British and Foreign Patent Office.— 
d MR FRANCIS WISE, Consulting Engineer, and Patent Agent, 
108, Fleet-street, London, E.C. Provisional Protection and Patents pro- 
cured, Designs Registered. A Circular of Information cratis. fs (3719) 
7 i . T3114 . > 
nventions ![—Mr. William Brookes, 


Patent and Registration Agent (of 20 years’ practice in patent matters), 
Radnor Chambers, 73, Chancery-lane, London, A ‘‘Guide to Inventors” 








NOTICE TO INVENTORS. 


Trafalgar-square, Charing-cross.—The ‘‘ Circular of Information’ 
may be had, gratis, as to the reduced expense and facility of protection for 
mventions under the new Patent Law for the United Kingdom or Foreign 


; Countries; and every information as to all patents granted from 1617 to 
| the present time, by applying personally or by letter to Messrs. PRINCE 


and Co., Patent Office, 4, Trafalgar-square, Charing-cross. (5017) 


| Mechanical Motion.—A Plate, Ilus- 


TRATING 100 VARIETIES of MECHANICAL MOTION, with 
KEY, may be lad free on application, by post, on receipt of Two Stamps ; 
with cover, Four Stamps. Also information on Patents. Provisional Pro- 
tection for Six Months,8 Guineas, Patent complete, £20 more. 
Mr. W. CLARK, Patent Agent, 53, Chancery-lane. (933) 


Te Inventorsand Patentees.—Advice 


and Information furnished, specifications prepared, oppositions con- 
ducted, inventions completed, sales effected. ‘Terms moderate. Circular 
gratis. FLETCHER and CO., Mechanical and Consulting Engineers and 
Draughtsmen. The Office for Patents and Designs, 42, Southampton- 
buildings, Chancery-lane, W.C. (7067) 


Te Inventors, Manufacturers, ec. 
—MATTHEW SOUL, 3, LEADENHALL-STREET, London, E.C.— 
Descriptions of Machinery, <c., for Literary Purposes; Circulars and Cata- 
logues Written, Arranged, and Printed ; Mechanical Drawings and Engrav- 
ings in the best style ; Mechanical and other Works read for the Press; 
i New Inventions Intro- 
-cotiated, (6665) 





duced on Commission ; the Sale of F t Rights 2 _ 
[™portant to Inventors.-—Inventors 

ASSISTED. Provisional protection for sax months, £8 8s. ; notice to 
proceed, £5 15s. ; sealing patent. £12 6s., in all £26 9s., if the application 
be unopposed. Arrangements made for partially deferred patents on re- 
spectable and satisfactory references being given.—B. BROWN and CO., 
British and Foreign Patent-office, 52, King William-street, London Bridge, 
E C.—A pamphlet on the cost of patents, gratis. (6725) 


VP. William Nuish, of Newport, 


Monmouthshire, Inspector of Rails, begs most respectfully to ac- 
quaint Merchants, Brokers, Engineers, aud others connected with the 
British Iron Trade, that he still continues to Execute Orders of Inspection 
throughout the various districts of South Wales and adjacent Ironworks; and 
confidently refers to the satisfaction which his supervision has given during 
the last thirteen years to exporters of rails to the United States and the 
Canadas, as well as to Continental Europe, as a proof of the fidelity, care- 
fulness, and promptitude of his inspections, N.B.—Chairs, Spikes, and 
every other article connected for railway purposes. (6536) 


\olt’s Six-shot Revolver and Rifles 
lolt's Six-shot Revolver and fultles. 

} The favourite-sized pistol for officers, army, navy, and merchant 
service (approved and adopted universally) is 7}-in. rifle-bored, six-shot, 
weight 2 Ib. 8 0z.; also, three sizes, pocket revolvers, for travellers and 
house protection. 18, 21, 24, 27, and 30-in. barrel rifles, six-shots, 36, 44, 
56 bore. Holsters, belts, pouches, cartridges. Descriptive and priced lists 
furnished. Orders wholesale and retail carefully and expeditiously executed, 
on liberal terms.—SAMUEL COLT, 14, Pall-mall, 8.W. Avoid counter- 
feits and patent infringements. Every genuine rey olver is proved : stamped 
n the barrel, ‘‘ Address Colonel Colt, London.” (6946) 


























